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or, Citrus and Vegetable Training Center, Texas A & | Col-
lege, Weslaco, Texas

11:20 AM Crops and Their Relation to.Soil Productivity: R. 1. Lewis,
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litrus Activities and  Accomplishments of Research and
Marketing Act of 1946: Charles A. Rogers, President, Texas
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The Frozen Citrus Concentarte Industry in Florida and
What the Industry Wants in the Way of Quality in Cit-

rus Fruits: W. R. Roy, Chief Chemist, Minute Maid Cor-
poration. Plymouth. Florida

Recess

_v_.:z_:.c.z for a Frozen Concentrate Industry in Texas: 1. M.
Burdick. Director of Research, Texsun Citrus Exchange.

Weslaco, Texas.
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3:30 PM  Distribution ot Naringen in Texas Grapefruit: Robert H.
Maurer, Swift & Co. Laboratory, Pharr, Texas, . M. Bur-
dick, Texsun Citrus Exchange, Weslico, Texas, and Carl
W. Waibel, State Dept. of Agriculture, Weslaco, Texas

3.45 PM A Brief Summary of the Current Citrus Situation Together
with Excerpts from Recent Department Publications on the
Dricd Fruit and Deciduous Supplies for European Mar-
kets: J. Henry Burke, Marketing Specialist, International
Commodities Branch, Office of Foreign Agricultural Re-
lations, U. S. D. A., Washington, D. C.

Discussion
6:00 PM  Banquet for Members of Texas Society of Food Technolo-
gists.
ORNAMENTAL HORTICULTURE
Wednesday Afternoon, January 11

A. F. DeWerth, Head, Department of Landscape Art, Tex-
as A & M College, Chairman

.2:00 PM  Treatment of Rose Bushes When Harvested from Com-
mercial Fields: E. W. Lyle, Director, Rose Research Foun-
dation, Tyler, Texas

2.30 PM  The Potential for Ornamental Horticulture in the Rio
Grande Valley: A. F. DeWerth, Head, Depatrment of
%w:mmnscn Art, Texas A. & M College, College Station,

exas

3:00 PM  Recess

3.15 PM  Oranmental Plants for the Valley: Mrs. Dale Washburn,
Donna, Texas

3:35 PM  Lawns: J. W. Walker, Baker-Potts Nursery, Harlingen,
Texas

4:00 PM Discussion

FIELD DAY AT THE VALLEY EXPERIMENT
STATION
Thursday, January 12
Morris Bloodworth, Valley Experiment Station, Chairman.
8:30 AM A conducted tour of Farm Equipment, Irrigation Equip-
ment, Demonstrations, Land ro<¢_::n Equipment, Dusting
and Spraying Equipment.

12:00 Noon Barbecue

1:30 PM  Open House.
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DR. HOWARD S. m.><<0nj

Howard Samuel ' F mz J%mmmmmo_. m:#.::: of Plant Pathology
of the University - of O..__.mo::: Citrus_.-Experiment . Station,. - died
at Riverside, California, December 12, 1948, Botanical sciencethus loses
a world .::rc:»v\ Professor Fawcett was an- o:?r::__:m investigator
_of citrus diseases, his nromm: m_m_n_ :

at

fn 1947, the Citrus wchozv Comunittec of ?m ?o O:::_m ‘Horti-
cultural Club invited Dr. Howard S. Fawcett to come to the- Valley to
aid the Club in making a survey of psorosis and other:citrus ‘diseases.
Dr. Fawcett -agreed and spent the month of February, 1948 -working
with members of. the Experiment Station and the Horticultural- O_zw
studying the .psorosis status of our varieties of oranges s:m m_.»vam!_:

- During this period he had a —u_.omocsm influence both on the citrus re-
search personnel and on the citrus men of the industry, Dr. Fawcett and
his followers were in the field ten hours a day. mx.:si.:m,am_.ogmmh rom
Mission to Brownsville. Literally thousands of leaves were pulléd off

and examined for psorosis. Dr. Fawgett presented his findings before.

the Horticultural Club and publishéd them in the July,. >:m=mn and

September 1948 issues of Texas Farming and Citriculture. -
4

Dr. Fawcett attended the first meeting of the Valley’ 7

Association and presented a plan for. the registration: o Qs.:m nursery

stock in the Valley. This c?: has been put into effect by the.combined

cfforts of the Nurserymen’s Association and ...:g\n State Department of

Agriculture, and this fall; the citrus nurserymen of :_m <==m< _3<m state
nmr_m:wqma 18-8; free nursery ﬁoor for sale. -

In .6%89.:5: of his efforts in- »r :m% of QS: m_maammm
Valley, and as a tribute. to the world renown: and ozﬁmnwzm_:m ta
of Dr. Fawcett, he was elected’ to. honorar Em_svm_.m_:_u in: th
Crande :c_:o:_::.: Club at its’ Sﬂ:_.: meeting in March 1948
psorosis free groves in the future will be the <.,.=mv} monument.
Fawcett and his great work in citrus: m_mmummm

It is with great admiration and nmv_umoﬁ for zzm tiuly
scientist that we record for the people of the. Rio: Grande.
of the important facts about his life and ..ooc::u__v_.:dvsnv a
the Journal of his field of work, EES?.:SS@. ove

He was born on a farm near m.:m_: O_z
early education was at Salem where _E noac_mn
local high school. Then after a-year’s attendan
a Friends’ preparatory school at. Westtown,
studied botany under Dr. Henry S, Conard;
After a year NHOQQ 1901) of teaching scienc
Le Grande, lowa, he went to Towa State Collé
as 8.8_:3: assistant to Dr. L. H. Pammél, €
course in 1905, earning the B. S: degree, H Iexfille
ant in Botany and Horticulture at the C:Eo_.m:% ing zF
year following his graduation and, became: >mw_m3=$29:~ waz..o_or.v.

the Fifth Edition of “American Men of Science” (1933), which means
his selection then as one of 250 leading American scientists and one of
25 leading botanists. In 1940 Dr. Fawcett was chosen to give the annual
Faculty Research Lecture at the University of Califoruia at Los Angeles.
Some of his most outstanding work is described most fascinatingly in that
lecture, “Adventures in the Plant Discase World”.

Dr. Fawcett's energy and enthusiasm in his research activities, his
good fellowship, patience, kindness, and fairness in all ..m_,.:czm_:cm with
his friends and fellow investigators will always be an inspiration and
ruide to those who have been so fortunate as to have known him and to
n:ﬁ.. been associated with him.

He was a devoted, birthright member of the Society of Friends and a
leading figure in the establishment and support of the Riverside Friends
Meeting. He worked quietly and wvm_.v_&c::w for the advancement of
peace and goodwill in all human relationships and for relief of suffering

wherever it occurred. He served in the famine-stricken area of south-
eastern Russia in 1922-1923, during a sabbatical leave, as a member of
a mission sent by the American Friends Service Committee. The con-
structive program of ministration to the stricken _.n.c_w_n there, and the
example of the members of the mission, laid a foundation of goodwill
among the Russian people of that region.




History And Objectives Of The Rio Grande Valley
Horticultural Institute And The Horicultural Club

€$ian gweninas

WiLnianm C. Cooren, President
Rio Crande Horticultural Club
Weslaco, Texas

With this our fourth Rio Crande Valley Horticultural Institute, it
is fitting that we briefly review the history and aims of the Institute and
of the Rio Grande Horticultural Club that is directing the Institute. The
Institute is not a formal horticultural: society or club. It is a three-day
program of addresses and demonstrations arranged to bring to the at-
tention of the horticultural industry of the Valley certain developments
in production, marketing, and research affecting the industry. Features
of this program are progress reports on local horticultural research pro-
jects, timely information on the control of diseases and insects, and dis-
cussion by prominent speakers from outside the State of subjects of spe-
cial interest to the horticultural industry in southern Texas.

The first Institute held in 1946 was limited to a discussion of cit-
rus problems. In 1947 and 1948 the scope’of the Institute was enlarged to
include both citrus and vegetables. This year ornamental horticulture
was added to the agenda. The Rio Grande Valley has a subtropical climate
which permits the growing of many exotic plants for the beautification
of our homes and parks. There is a need for more information about these
tropical and subtropical ornamentals.

The 1946 Institute was a joint endeavor of the Texas A. & M. College
and the Rio Grande Horticultural Club. Dr. Guy Adriance, head of
the College horticulture department, asked the Club to assist in conduc-
ing a short course, or institute, on citrus culture in the Valley, and the
club did so. Since then the Horticultural Club has taken the leid in
directing the Institute, with the College contributing agricultura
ers from the staft at the Weslaco substation as well as from:tl
agricultural experiment station at College Station. The local:s
Texas Agricultural and Industrial College, the staffs of sevéral rése
units of the U. S. Department of Agriculture located inthe Valley; and
certain other workers in the industry also contribute. to' the pr
A number of individuals and organizations in the Valley . likewis
tribute substantially to the Institute by :_,F_m...é:n&_.uw.w_.a.n..ww—,..;
out-of-state speakers, and of publishing the proceedings:of the  Insti-
tute. S :

The Horticultural Club, which directs ‘tlie' Institute;*was formed in
1945. The membership is limited to forty-five. persons who iust be ac-

of that institution in 1907 and Plant Pathologist in 1908. In 1908 he earn-
ed his M. S. degree there. During his seven years in Florida he made
important contributions on Fungus diseases of citrus insects, on scaly
hark and gammois diseases of citrus trees, and on stem-end rot of citrus
fruits. While at the University of Florida he was associated with . J.
Webber, W. T. Swingle, and P. H. Rolfs, pioncers iu citrus investigation.

In 1912 he accepted the position of Plant Pathologist with the Cali-
fornia State: Commission of Horticulture, his immediate objective being
to investigate the destructive gummosis. or footrot disease that was rav-
aging the citrus groves of that State. After-a year with the Commission
he joined. the staff of the University of California as Associate Professor
of Plant Pathology, .continuing his work on gummosis. During the next
three years he ‘mmcwinn_ the causal fungi, proved their relationship to the
disease, and developed successful methods of treatment—results of great
importance-to the:industry.. .

,Hrm_mou_.muwum.a.,pcwméo..m.mvm:no_:mne.czn._c__:m:oEsmd:_.-
versity where under. Dr. Burton E.. Livingston. he _.:<nm:m..:c% the tem-
perature relations of certain fungi parasitic on citrus trees, and developed
apparatus for temperature control which has proved very useful in hot-
anical investigations. He received the Ph.D. degree at that institution in
1918. SR L

- As Professor of Plant Pathology in the University of California and
Plant Pathologist in the Agricultural Experiment Station, Dr. Fawcett
served the University and State of California from 1918 to 1947, when
he:became Professor Emeritus, He turned over the administrative duties
of the Division of Plant Pathology in 1946 to his successor, to devote him-
self to research on diseases of citrus. He continued intensively active and
productive until his death in December, 1948. Upwards of 300 articles
were contributed in scientific and industrial journuls. He introduced the
scraping treatment for citrus scaly bark (psorosis) in 1922, cleven years
before he demonstrated the virus nature of that malady. His discovery
of the causes of gummosis and psorosis and his development.of practical
means for their control have been of inestimable value in the successtul
production of citrus in California and other arcas. Duaring the last four
years he played the leading role in the investigation of the canse of guick
decline of orange trees, demonstrating its virus nature. In 1940 he pro-
posed “a simple, easily applied pro tem manner of naming viruses” in
which the stem “vir” was added to the Latin genitive of the genus of the
host in which the virus was first discovered and recognized, dropping the
final consonants of this genitive. Quick decline and other virus and virus-
like diseases of citrus, including stubborn disease of sweet orange, wood
pocket of lemon, exocortis of trifoliate orange, and the various forms of
psorosis were his major res sarch interests in recent years, The great
importance of his work to the citrus industry is recognized by scientists
and by growers and processors of citrus fruits throughout the world.

In the first edition of the book “Citrus Diseases and Their Control”,
yublished in 1926, he collected his own contributions and the world's
—:_ci_mn_mm of citrus diseass. Dr. H. A. Lee, who was junior author of this
first edition, wrote certain sections on the diseases in the Orient.




Dr. Faweett studied citrus and date diseases in the Mediterranean
countries of Europe, Norh Africa, and Palestine during 1929 and 1930,
serving as a Collaborator of the United States Department of >nm_c.__-
ture. He investigated citrus troubles. in Brazil and Argentina in 1936 and
1937. His findings in these travels were incorporated in technical papes
wnd i the revision of his book, which has become the standard reference
work and teatbook in this field.

DR. FAWCETT AT WORK

The second edition of his hook was published in 1936 and reprinted
in 1946. Dr. Fawcett took up the responsibility and authorship of this
edition since Dr. H. A. Lee had given up research in the field of citrus
and requested that his name be omitted. In 1948, he contributed to Vol-
ume 11 of “The Citrus Industry” a chapter on control of citrus insects by
fungi and bacteria, and, as senior author, the chapter on "Discases and
Their Control”. His textbook has been translated into ITebrew and may
also be printed in Spanish and Portuguests editions. With L. J. Klotz he
authored in two editions, in 1941 and 1948, a “Color Handbook of Citrus
Diseases” which provides citrus growers, packing house men, horticultur-
al inspectors and extension workers with a ready meanes of identifying
citrus discases together with the essential information on contral.

Professor Fawcett was a charter member of The:American Phyto-
pathological Society. He was vice-president of that society in. 1929 and
president in 1930. ile was a member of Phi Beta Kappa, Sigma. XI, the
Botanical woomow\ of America, the Mycological Society of America, Societa
Internazionale di Microbiologia (Milano), and Fellow of the American
Association for the Advancement of Science: His name was starred in

avely engaged in some branch of horticultural work and be quainicd to
participate in the programs and discussions wrranged by the progron
committee. The group includes citriculturists, olericulturists, ornauncent-
al horticulturists, cotomologists, plant pathologists, soil scientists, and
irrigation experts; who are acdve in Valley horticulture. About half ol
the members are personnel of state and federal agricultural institutions
in the Valley, while the rest are technical men in the horticultural indus-
tries. It is felt that this mixing of viewpoints ol the industry and of in-
stitutional personnel would aid both groups to work more effectively for

their mutual interests and the advancement of horticoltural science in

the Rio Grande Valley.

The Rio Grande Horticultural Club meets once a month for the
discussion ol two technical papers on current problems in Villey hor-
ticulture. When a problem requires further study and discussion, a
committee is formed to pursue the matter further. In 1947 the Citrus
psorosis problem was turned over to a committee in the club which was
instrumental in bringing Dr. H. S. Fawcett, world authority on citrus
diseases, to the Valley to aid the Psorosis Committee of the Club in a
psorosis survey. Dr. Fawcett and the Committee recommended a State
citrus budwood certification program for the ultimate solution of the
problem. Since the objectives of the Club are only to study and discuss
problems its responsibility in this instance ceased with this recommenda-
tion. A Valley nurserymen’s association was formed as an action group
to carry out the recommendation of the Psorosis Conunittee.

Similarly the Horticultural Club Avocado Committee studied the
avocado problem during 1948 and recommended to the Club the forma-
tion of a Texas Avocado Society to cope with this problem.

The Club sponsored the Avocado Society in April 1948 and this
group is now active in exploring Mexico for superior selections of avo-
qados and in establishing four test plots in the Valley for testing the
adaptability of these selections.

During the past v».u,q. following the January 31 freeze, the Club
formed a special Citrus Freeze-Damage Committee which studied the
effects of the freeze on citrus in the various arcas of the Valley, The
Committee has published reports on its findings in both the 1948 and
1949 proceedings of the Institute, These reports should be of value to
growers in the event of another freeze .in the future. The Committee
has made frequent recommendations to growers on the pruning of freeze-
damaged trees and had aided the Vallev Experiment Station in setting
up pruning experiments on freeze-damaged trees.
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 The annual Horticultural Institute is the Club’s greatest endeavor.
It is arranged for the discussion of the Valley's horticultural problems
with the growers. We hope that these ; nblies of growers and tech-
nical men will promote a mutual uider iniding helpful to all.

Every member of the Horticultural Club has participated in ar-
ranging for the Institute by serving as a member of one of the Institute
committees. The membhers of these committees are listed in the pro-
ceeding of the Institute.

By requesting submittal of papers for this Institute well in advance
it has been possible to publish the proceedings in time for distribution at
the meeting. It is hoped that you will find the procecdings of interest
and of real value to you in your horticultural enterprises. Each year
more and more scientific and semi-scientific-papers on local horticultural
reserach projects are printed in the proceedings, thereby giving: you
up-to-the-minute year-by-year reports on these worthwhile projects. As
years go by, these annual proceedings; should constitute a compendium on
horticultural research in the Valley and thus become an invaluable re-
pository of knowledge and experience concerning Valley horticulture. It

is a Valley endeavor of which we should all be proud.

m

The National Citrus Outlook As A Result
Of The California And Texas Freezes

J. C. Jounston, Extension Specialist in Citriculture.
University of California, Riverside, California

Mr. Johnston, as the Citrus Specialist with the Extension Service,
is working particularly on citrus production problems.

Your Committee has asked that 1 discuss with you the national cit-
rus outlook as affected by the California and Texas freezes of 1949. Since
the future of the citrus industry does not appear the same to all observers,
we can approach a more common viewpoint if some of the more im-
portant factors are reviewed. It will also be helpful if we examine some
of the characteristics of the California industry before discussing the cf-
fects of the freeze.

The National Citrus Qutlook

The most important single factor in the outlook for the citrus in-
_dustry is the rapid increase in production. The market is not influenced
so much by the volume of a product as by changes in volume. The fact
that-this increased volume of fruit has been marketed with some return
to growers reflects great credit on the various marketing agencies. Pro-
“. duction-has increased from 50 million boxes in 1930 to 185 million boxes
in 1949: This is shown graphically in figure 1. This increase has taken
place largely in Texas and Florida. We have reason to expect the upward
trend to continue for some time, largely as a result of the extensive non-
__vmu:.:n.u:n%w&:__w bearing acreage in Florida. The nonbearing.acre-
age in California is not sufficient to maintain the present acreage, and
a mnnmcw~nmn=.-m in production can be expected. The trend in Texas will
.. be determined by the extent of new plantings that may be made in the

‘next few years.

- “The volume of competing products is also an important factor in
the national citrus outlook. This was well illustrated by the low return
for fresh citrus fruit during the past summer. The trend in volume of a
‘few of these products is shown in figure 2, If we use 1930 as a base, the
‘supply of apples has decreased 42 per cent, that of peaches has increased
“18 per cent, while the supplies of melons and bananas have changed
little. In this same period, noucitrus fruit juice and tomato juice have in-
creased from 1 1/3 million cases to 4298 ‘million cases. The foregoing
changes are not great except in the case of fruit and tomato juices. but
it is reasonable to expect increased competition from these sources. Many
growers of competing products feel that citrus has taken _E:.cm their
market. These interests are already planning an increased sales effort.
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The great increase in production illustrated in figure 1 has not all
been consumed as fresh fruit. To a very large extent it has gone into

products such as canned juice, concentrate, and frozen concentrate.

Only

40 per cent of the grapefruit and 83 per cent of the oranges produced in

the 1947-1948 season were shipped fresh.

This outlet has relieved the industry of fruit which would h

2

e

“glutted the fresh fruit markets. Unfortunately, the added production has
-not. greatly benefited growers. Except:-during-the war years, fruit for pro-
~cessing has not brought satisfactory returns. Processing plices one more
" step between the grower and the consumer’s dollar.

...; Currently, the spectacular development in frozen concentrate is most
encouraging. The question as yet unanswered is this: At what level will
the price stabilize? . .




The future of frozen concentrates looks bright, but it is reasonable
to expect a downward trend in the price paid to growers for fruit destined
for the frozen pack. Any industry which does not enjoy a natural or arti-
ficial monopoly continues to attract new producers until only the most
cfficient can make a profit.

Frozen concentrate differs from other products which have been
marketed in that it approaches more closely the quality of fresh juice.

In common with other products it has the advantage of convenience. This

cnables a grower in any area to compete ‘with all other growers, regard-
less of season or location. In other words, the advantages of location or
season of maturity will be greatly reduced. The tendency will be for the
advantage to rest with the grower who can __:o&:on. the most soluble
solids per acre at the lowest cost per unit. The result will most likely
be that buyers of fresh fruit will become more discriminating as to qual-
ity and price.

California oranges have usually enjoyed a substantial advantage in
srice on the fresh fruit market. For this reason, growers in that state will
T:m it desirable to maintain a high standard of quality and to market the
bulk of their fruit fresh. Florida and Texas, with a much lower cost of
production, will most likely find it advantageous to market the larger
part of their fruit as products. - . o

‘Because of the ease with which new citrus acreage can be developed.
it seems reasonable to expect production to continue its upward trend as
long as returns are, or promise to be, favorable. It also-appears-that th
volume of competing products will be maintained. The development of
improved products makes it possible to market the crop- over a long
period of time. This brings all areas into direct competition and will tenc

to prevent prices from rising during penods:of .short supply

_ On this basis, the outlook is that citrus production will: continue:to
increase until only the more efficient growers will make:a satisfactory
profit. The encouraging thing is that such an outlook has been present
ed at frequent intervals during the past 60 years, and the industry is-still
solvent. I have faith in its future. s
Now Let’s Take a Look at California - 5 S

In order to understand the effects of a freeze in that state’ it'is neces
sary to consider the conditions under which citrus is grown. .. .

The citrus-producing areas are scattered ‘from -the Mexican :border
on the south to Orland in the Sacramento:Valley, 600 miles- to the north
In the Coachella Valley some of the plantings are 200:feet below s
“9&“, while along the foothills they extend 2000 feet or more above ses
evel.

The climate varies from the cool' and relatively humid coastal dis-
tricts to the hot arid deserts of the interior. Some idea of the contrast can
be realized from the fact that many coastal plantings require only 1 acre-
foot of irrigation water per acre per year, e<__a
valleys require as much as 8 acre-feet per acre per vear. Many of the

valleys are separated by ranges of hills or high mountains. As a result.

the weather is never the same over the entire acreage.

4

rereas plantings in the desert

. In the 1949 freeze. California lost about one third of the citrus crop.
but in the various districts the lost ranged from practically nothing to
ser cent. Trees were damaged in a few places, but for the state as a

e the injury was not important.

‘jdmnmnq:m:::m:mv.m:Oz__.mc_.:EE.nr:.::_.:.::_53m:,-.cz.._m,.::_
Florida: OLE&— is in approximately the same latitude as Kansas City and
‘Philadelphia; and the most southern plantings are opposite Waco, in
exas, and Charleston, North Carolina. As a result, the winters are rela-
cool, and the trees become almost completely dormant. Unless
“comes carly in the season, the trees are very resistant to cold. This is
the reason production returns to normal so quickly after a frecze. An added
‘reason, of course, is the fact that in colder locations a large part of the
eage is protected by orchard heaters.

According to the record, the California orange crop following major
reezes has been normal or above. The 1913 freeze was preceded by a 15
million box crop, the 1913 crop was 7 million boxes, and the 1914 crop
‘was 20 million boxes. The 1922 freeze was preceded by a crop of 24
illion boxes, the 1922 crop was 14 million boxes, aud the 1923 crop was
1 million boxes. In this comparison, the 1923 crop looks small, but only
two previous crops were greater, namely those of 1917 and 1921. The
freeze of 1937 was preceded by 33 million box crop, the 1937 yicld was
million boxes, and the 1938 crop was 46 million boxes.

The situation with lemons is different; it usually taks two years for
e yield to return to normal. There are two reasons for this: (1) lemon
Firees suffer greater injury from cold than oranges, and (2) the trees
bloom :and set fruit almost continuously. A freeze destroys much of the

mature fruit that would be harvested during the following summer.
For this reason, the yield is below normal until fruit from the spring bloom
n mature,

The freeze of January, 1949, was less severe than the freeze of 1937,
-at this writing (October, 1949) indications are that the current
citrus crop will be somewhat lower than normal. In my opinion this can-
not be attributed to the freeze, There are several causes. Most important
is:the fact that it costs two to three times as much to produce a box of fruit
California as it does in Texas or Florida. This is causing a gradual re-
moval of marginal acreage in California. Quick decline and other dis-
eases have also caused the removal of a considerable acreage, and a good
many very productive plantings have been subdivided for residential
and industrial purposes. These tendencies have been accelerated by the
freeze, but they are not a direct effect of the freeze. ’

Conclusion

With the foregoing considerations in mind, I see no reason to be-
lieve that the long-term outlook for the orange grower or the lemon
grower will be affected by the freezes of 1949. It is true that orange pro-
duction in Texas has been seriously reduced, but indications are that
this will be offset by increased yield in Florida.

- The situation with grapefruit is somewhat different. Production in
Texas has been sharply reduced and it will take some time to restore it to
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normal. As a result, the market has im .
and Arizona the trend in grapefruit production has been slightly down-

ward as orchards have been removed or topworked to oranges. This
tendency will be retarded by more favorable prices. However, the vol-
ume of fruit produced in the southwest is relatively small and the gen-
eral outlook will not be greatly influenced by the trend in this avea.

In the country as a_whole, there is more than a:c:mw__ grapefruit to
supply the market with fresh fruit. Since the prices paid for fresh fruit
are usually more attractive than for products fruit, it seems reasonable to
expecet all markets to have a normal supply as soon as the trade becomes
adjusted to the new situation, 1f this takes place, fresh fruit prices can
be expected to return to normal in a very short time. The reduction in
supply will most likely have its greatest effect on the volume of fruit
available for products. If developments follow this pattern, the most
important cffect of the freeze will be to strengthen the price of grapefruit
destined for products. The duration of this advantage can only be a
guess. 1 place mine at three years.

A result of the freeze which is difficult to measure is its effect on
growers’ decisions. For example, growers who are considering the ad-
visability of putting their land to other uses find it easy to make up their
minds after their orchards are frozen. On the other hand, growers who

*z.céa generally. In California

are favored by location may be encapraged to plant citrus. In other .

words, tendencies which already exist in the industry are accelerated by
a freeze.

To put it briefly, this is the way it looks from here: The effects of
the freeze on the orange and lemon industries are only temporary, and
the long-term outlook will not be altered as a resuit. The national supply
of grapefruit has been materially reduced by the Texas freeze. This should
strengthen the price of grapefruit for some time to come. It is my belief
that this improvement will be of greatest benefit to grapefruit sold for
yroducts, and that the effect will have been dissipated within three or
our years. An important effect of the freeze has been to accelerate some
of the changes that were already taking place in the industry. .

Outlook For Citrus In The Rio Grande Valley

Dr. P. W. RoursaucH

Dr. Rohrbaugh’s main field of interest is Citrus. He served 4
years on the staff of the Citrus Experiment Station, Riverside,
California and 11 years with the California Fruit Growers Ex-
change in their Field and Research Departments. Dr. Rohrbaugh
was on the teaching staff of the Citrus Department of California
State Polytechnic College and served as head of the department
until he came to Texas in 1948 as Director of the Citrus and Vege-
table Training Center of Texas A & I College. Most of his re-
search work has had to do with Physiology, Pathology and Bio-
chemistry of fruit.

I have been asked to give an appraisal of the futwe of the Ria
Crande Valley as a citrus growing area.

To give an appraisal of this kind, one must investigate the factors
which limit the possibilities of an area. These factors may be divided in-
to: . .

(A) Climatic factors, such as temperature, the variation between
maximum and minimum; the humidity and its variations; the
rainfall; wind; hurricane; ete.

(B) Irrigation water, where necessary; its availability; its quality
as regards the salt content and kinds of salt, such as Boron;
and the cost of the water.

(C) Good drainage, which is closely connected to irrigation and
may be said to be an essential for growing citrus successfully.

(D) Control or elimination of serious diseases or pests.
(E) Quality of fruit, and rate of production.

(F) Markets and marketing organizations. These are very import-
ant to a citrus industry. Distances from the major markets and
means of transportation to them are often major factors which
limit the future of an industry. Marketing organizations, wheth-
er farm cooperatives, associations of private shippers, or
organizations similar to our Citrus Commission. can be im-
portant factors in controlling the grade and quality as well
as the stabilization of the rate of flow of fruit to the market.

If we are to judge the outlook, or the future of the citrus industry.
of the Rio Grande Valley on the basis of these factors, and I believe there
is no other logical basis for judging it, then we must see how this area
compares with other areas in regard to these factors.

(A) Climate. The Rio Grande Valley has a higher average tempera-
ture than is found in California, but mest citrus areas of California have
a higher maximum temperature than the Valley. Valley nights are warm-
er and the Summers are longer, making the average temperature high-
er than in California. See Table 1. The average temperature in the Valley
not much different from that of Tampa, Florida. .

It must be realized that Los Angeles, California is some 600 miles

-
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north of the Rio Grande Valley, and is in a latitude equal to that of 50
to 75 miles north of Dallas, Texas. Some of California citrus orchards ex-
tend nearly 500 miles north of Los Angeles, or as far north as the south

Nebraska line.

The length of day is 42 minutes longer at Brownsville than at Los
Angeles on Dec. 22nd., while on June 921st, the days are 38 minutes long-

er at Los Angeles. See Table 11.

The actual number of hours of daily sunshine at Brownsville and
Los Angeles is not very different. See Table IIl. The average number
of o_o:%u\ days in the Valley is about 100, at Tampa it is about 80 and

in Los Angeles it is about 60.

The average relative humidity recorded at 2 PM local time, is con-
siderably lower at Los Angeles than in the Valley. See Table IV.
The rainfall in the Valley is roughly equal to that of California, but

is much less than that of Florida.

Lowest minimum temperatures in the three areas under comparison,
vary considerably. The minimum temperature is not, however, a satis-
factory index of the hazards to citrus from low temperatures. During
the freeze of last winter, the minimum temperature was lower in some
parts of California than it was here in the Valley, yet very little damage
was done to trees in California, The Laredo section of Texas also re-
ceived much less tree damage than did the Lower Valley. This differ-
ence in tree injury was due not to the lowest temperatures reached, but
the difference in the condition of the trees at the time of the freeze. Citrus
trees in the Rio Grande Valley have a tendency to grow vigorously most of
the time in the winter. The sap fiows freely and they are highly susceptible
to damage by cold. Low temperatures in the citrus area: of Calitornia

average about 10 degrees colder. This is particularly . tria€ of .the night

temperatures. This lower temperature leads to a certain’amount of dor-
mancy in the trees. .

(B) Irrigation water. The irrigation -water for citrus in the Rio
Grande Valley is relatively inexpensive compared to that of California.
The total cost of water in the Valley is usually from three to ten dollars
per acre per year, where in California, it costs from 10 to 40 dollars
per year. In Florida what irrigation is done is relatively inexpensive. The
J:u:q of most irrigation water in California and in Florda is good. Lit-
tle of it contains undesirable salts in amounts detrimental to the growth
of citrus.

(C) Drainage. The water of the Rio Grande has quite materially
increased in salt content in recent years, due to the fact that much of
the better water which came from the mountains of New Mexico and
Colorado, as well as much of that from the mountains of Mexico, has
been dammed up-and used*in-those places so that it does not get into
the Rio Grande in the Lower Valley to dilute the high salt concentra-
tions of other streams, such as the Pecos River. This fact makes it more
important than ever that the Valley be provided with an adequate drain-
age mwmnt to drain off the excess salts, including Boron, which ac-
cumulates in the water table.
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In the past few years, many Valle orchards have been seriously
damaged by rising water tables and high salt concentrations in the root uﬂ el =
areas. This is a hazard not prevalent in California or Florida. There are g 3%¢
sufficient quantities of Boron in our drainage waters to cause severe dam- - Bz
ave to our trees if the drainage water is allowed to rise to the tree roots. 2 T g E
If we use drainage water for irrigation, we will cause serious damage to 3 W._Jaﬂ.a.h
our trees. .o w.‘v L
: = = Q0o
Florida has many fresh water lakes from which to obtain water g =z
when irrigation is needed. California uses water from mountain fed > =%
streams or from deep wells. California does have a few slaces where the -
water contains high Boron, but these areas are limited. California waters P Hrw w‘w >
are generally excellent for irrigation. = 3 2 M & p
(1) Diseases and insect pests. The Rio Grande Valley citrus area m B W 2 8 w.u
is very fortunate indeed from the standpoint of insect pests. There are 3 mB s, - ‘Q
present in the Valley at least eight potentially very destructive scale in- 3 sas = m
sects, all of which are controlled fairly well by parasites. There are also > B % 2. Z
present in the Valley, the citrus red spider or _.w% mite, and the rust mite z 5 Qo < =3 m
as well as several other less common pests. All of these pests are quite £ =E = T ausT =
well controlled by parasites, except the rust mite. We need a parasite to s 5 W 7 5 om
control it. The rust mite is fairly easily controlled by means of sulfur 5 = ) =
dust, but the sulfur kills many of the parasites which control the other in- 5 ” i aag ©
sects. 1f we could eliminate the use of sulfur, the scale insects would do & o g m
- less damage. g % _ T
California and Florida also have most of these insects. California and > e M H L~z m mm
Florida have become dependent upon insecticides to the extent that uW GREE 2 = 2w
California spends in the neighborhood of 50 dollars per year per acre a I nﬂ = nﬂ
for pest control. It is believed that they could and will in the next few Z. T o cwoex m —
years, find that by giving the parasites and predators a better chance, they = a < H =
can eliminate most of their chemical pest control. This will be a distinct 3 uaed Z - Z 0
advantage to the trees, as well as the purses of the growers. California sHedE 5 vowes 4
will no doubt have to put in some insectaries for growing parasites and 5 m
predators. < £
. b & =
At the present time, the citrus Black Fly appears to he a serious WWQOU..Im... 1 * mw
threat to the citrus pest control problem. If the Black Fly gets into the < = —_——r Z
Valley before we find a parasite which will control it, we must expect = © T
to fight it with insecticides, and then we will also have to fight all of . =
the scale insects with insecticides. o © > &
8334 oEEg @
California has the theat of the Oriental Fruit Fly which will affect - = o
not only citrus, but practically all other fruits. All citrus areas are sub- v 2
ject to invasion by numerous other insects. Florida was, at one time, in- - B O
vaded by the Mediterranean Fruit Fly but they eradicated it. T
California has the very serious disease called quick decline which rxo0S
is destroying many orchards. This disease is carried by a virus and is &
probably spread by insects. Florida has the slow decline which is destroy- Sl ke
ing many trees. The cause of this disease is unknown. ~waF
(E) Quality of fruit and rate of production. The quality of grape- ;
fruit raised in the Valley when properly cared for is superior to that of @]
any other area. The quality of the better types of oranges is fair, The cmeg
10




quality of some of the early oranges is quite low as compared with the
average fruit of other areas.

The average rate of production of citrus in the Valley is not very
accurately known as few dependable data are available. It is believed.
however, that the average production per acre is less than that of Cali-
fornia and quite n..,i::.w.% less than that of Florida.

(F) Markets and marketing. The distance to markets is a factor
which must be considered in the building of an industry. Florida prob-
ably has the best access of any citrus area to the U. S. Markets. Texas
does have a considerable market area through the middle western states
which is more accessible to it than to Florida. California has a definite
handicap in that they have a long haul to the main markets.

California has an enormous advantage in that the growers have
organized to work together in controlling their grades and the quality of
the fruit, as well as the amount of fruit shipped. California has many co-
operative packing associations as well as two cooperative sales organiza-
tions. On the whole, these organizations are outstanding in efficiency of
operation, as well as in provision of much helpful information and guid-
ance to the many thousands of grower members.

The growers in Florida, as well as Texas, have attempted to form
similar organizations but the only efféctive success has been in the
Indian River section of Florida.

SUMMARY

It seems, then, that we can give the following evaluation of the out-
look for citrus in the Rio Grande Valley:

The citrus trees in the Valley are more subject to freeze damage than
are the trees in Florida or California due to the fact that the trees are
less dormant. Apparently little can be done about this and cold damage
will always be a serious factor to contend with, California growers have
the advantage in that they can effectively heat their orchards, while
heating is futile in the <m_w~¢
cept hurricanes and they are not frequent.

It is necessary to use irrigation water with a rather high salt con-
tent and a rather high Boron content, but the cost of irrigation water
is relatively low.

The natural drainage is poor, therefore, it is necessarv to take spe-
cial precautions and increase the drainage capacitv to prevent high water
tables, high salt, and high Boron content in the root zone. Much work
has vet to be done on the problem of drainage, but much can be done
Mo alleviate these conditions, if and when the Valley peovle want to

o it

In modern agricultural industry, it is necessary that those interested
work together effectively to solve their mutual problems if they are to
exist for long. The Valley must have organization, including research
work, which can and will develop means of keeping out, or controlling.
pests and diseases, such as citrus Black Fly, the Oriental Fruit Fly. quick
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y. Other climate factors are not serious ex-.

decline or Tristeza, slow decline, etc. This is not an impossible task.

It appears that the outlook for grapefruit in the Valley is much
brighter than that for oranges. Any commodity which has as much na-
tural advantage in quality as that of the Texas grapefruit, requires
much less selling effort than where the qualities of other products are
the same. Valley oranges will sell to an advantage only as long as the
market is close enough that the difference in transportation cost is signifi-

ant.

The rate of production of citrus in most orchards could be increased
materially with proper orchard care.

The weakest spot in the Valley citrus industry is its lack of unified
grading and marketing organization or program. .

It appears from this analysis, that the outlook is good for a reason-
able amount of citrus and particularly grapefruit, if the people of the
Vallev will solve those problems of drainage, pest and disease control,
and an organized marketing program.




Crops and Their Relation To Soil Productivity

R. D. Lewis, Director
Texas Agricultural Experiment Station
College Station, Texas

Dr. Lewis is the administrative director of the Texas Agricultural
Experiment Stations. His main field of interest is in Plant .mnmon._-
ing and Soils and Field Crops. Dr. Lewis has held positions in
Agronomic and Plant Breeding research and teaching in Extien-
sion and Administration at Pennsylvania State Oo:mnm..no_.am:
University and for a period of 16 years at Ohio State University.

An event most significant to the future agriculture of the Valley
took place at the Lower Rio Grande Valley Experiment Station here at
Weslaco on October 11, 1949. This was the formal initiation of a
coordinated program of research and extension with grasses and le-
gumes made possible by a grant of funds and use of lands from the Cen-
tral Power and Light Company. Speakers on that occasion reminded
us of the comparitive youth of the agriculture of the Valley and of the
“hard life” that the soils of the Valley had already experienced; a life
characterized by production of intertilled crops nearly the year round
and by the lack of adequate application of “soil buil ing” practices. It
has béen suggested that as we look to the future of agriculture in the
Valley, it is well for us to review sonie” of the facts and principles of
interelations of crops to the productive capacities of soils.

The world over, we find that the kinds of crops grown, the systems
in which they are grown, and the management practices applied in grow-
ing them are highly important determiners of the trends of productivity
of most soils. A given soil under one system of cropping may decline
rapidly in productivity; under another system its ability to produce crops
may be raised to and sustained at higher levels. L

Let us briefly review the make-up and nature of soils. Light, air.
water and soil, together with the plants and animals that grow in them.
are the great physical resources of the earth. Through uc_.“u. in combina-
tion with light, air and water, the lifeless mineral body of the earth is
joined with the biological kingdom. Soil is much more than pulverized
rocks mixed with decayed organic matter. It is a live, dynamic, changing.
physical, chemical and biological complex. Without life there is no v.ow..
In “this living, dynamic soil constructive and destructive processes are
constantly proceeding, side by side.

Just as in human society, each activity or process in the soil may
affect other activities and the consequent end product, which with soils
is primarily the production of crops. Soils have been developed by the
interaction of natural factors, When man alters any natural factor in
the performance of agriculture, he also changes the balance of the phys-
ical, chemical and biological:factors. in that soil. Thus, a c:_:.szﬁ__ soil
may become quite different from its virgin state. These changes may
be good or bad from the standpoint of productive capacity. Fortunately.
some farming operations may actually improve the soil resowrce.

Every soil in its natural or pre-cultivated state is limited in its pro-
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ductive capacity. Through modern science and art these limits may be
expanded in terms of kinds and yields of crops. No very close relation-
ship exists between the natural fertility of many soils and their produc-
tivity under wise use by man. Their degree of response to man’s cfforts
is the important consideration.

By the way, do the words “fertile” and “productive” as applied to
soils confuse you? They used to do so for me. Strictly, a “fertile” soil may
not be necessarily be a “productive” soil. The “fertility” of a soil relates
primarily to the chemical or pliant nutrient levels in a soil. “Productivity”
relates to the balance or combination of those physical, chemical and
biological factors within the svil which together determine crop repsonse.,
To be highly productive, a soil must be a source of adequate air and
water as well as of nutrients, and it must teem with beneficial organisims.

To understand how individual crops or successions of crops affect
the productivity of a soil, we should first appreciate those processes, which
m_._-m;v. or in combination act to lower the productive capacity. Ounly if
these negative factors are recognized can man set up soil and crop man-
agement systems that will result in improvement and conservation of
the soil resource.

Soils deteriorate in productivity because of the following processes:
1. Nutrients are removed in harvest crops;
2. Nutrients are lost in the drainage waters and by leaching;

8. Acidity of soils in humid areas tends to increase as a result of
leachinging and removal of calcium in crops;

4, Salts may accumulate in irrigated and sub-humid soils;
5. Organic matter is destroyed in tillage operations;

8. Soil-air-water ratios are adversely altered by tillage, resulting
in less favorable soil structure or tilth, poor drainage, ete;

7. Lower types of life and life-processes occur;

8. Soil is removed physically by water or wind; i.c., erosion takes
place.

The order of listing these negative processes has no meaning for
a particular soil or field, since their relative significance varies with soil
types, classes and magnagement systems. Also you will observe at once
that several of these processes are interrelated and may occur together.

When one place any crop, and the cultural operations involved in
J:.os:.:m it, next to this list of soil-deteriorating processes, it becomes evi-
dent that no harvested crop is entircly “soil-building”, “soil-improving”
or “soil-conserving”. Next, it would appear that certain crops, especially
the deep-rooted legumes or combinations of legumes and grasses effec-
tively counteract several of the deteriorating processes; ::M.. if properly
managed, become actually “soil-building”. Other crops counteract none
of the negative processes and are therefore highly destructive of soil
productivity. However, no one harvested crop counteracts all these
negative processes.
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Let's do what is suggested in the proceeding paragraph; place two
crops of interest to the Valley farmers alongside the above list of soil-
deteriorating processes and note whether the growing of each one tends
to counteract (c) or speed up (d) the specific deteriorating process.
For this illustration, let’s use tomatoes and alfalfa:

PROCESS TOMATOES ALFALFA

1. Nutrients removed d d - for P, K, & Ca.
. ¢ + ¢ for nitrogen

2. Losses by leaching & drainage d+ d c

3. Acidity increased d d

4. Accumulation of salts d ?

5. Organic matter destroyed d ct+tct+ec

6. Poorer soil structure d+d ctetec

7. Lower types of soil organisms d c

8. Erosion losses . d c

In growing a crop of tomatoes each of the deteriorating processes may
take place. In the case of alfalfa, several of them are mmmmo:é_v\ counter-
acted. Consequently, tomatoes are labeled a “soil-depleting™ or “soil-
deteriorating” crop and alfalfa a “soil-building” crop.

As we developed this simple system of examining the effects of
growing crops on soil productivity, yousmay have asked yourself, “From
such an approach couldn’t we develop a numerical or Uoorrwm_i:ﬁ sys-
tem of analyzing the effects of ciops on soils.and of the effects of ac ding
fertilizers and other soil treatments?” I know of at least three states in
which such a system has been developed — Ohio, Missouri, and Michigan.

For instance, as an aid to evaluating the effects of existing or con-
templated cropping systems on the productivity of the soil, research and
extension Ecqﬁma in' Ohio during the period 1932-1936 developed the
“soil productivity index” and “the soil productivity balance” met hods of
analysis. oo

The soil producticity index is the percentage changes assumed to
take place in the productive capacity of a soil caused by growing a spe-
cific crop for a single year. It 1s the approximate measure of the balance
between the favorable and unfavorable effects of that crop on soil nu-
trients, soil structure, organic matter and biologic activity.

The soil productivity balance expresses the percentage change in the
productive capacity of the soil that may be expected to occurr annually
under a given cropping system, with proper credits for applications of
manure and fertilizers and adjustments for degree of liability to erosion.

Under this method of analysis in Ohio, com was given an annual
soil productivity index of -2.0 percent on non-erodable soil, tomatoes -2.0
percent, wheat -1.0 percent, soy beans -.5 percent, timothy +.25 percent,
clover-timothy mixed +1.25. percent,and alfalfa at the end of the first

hay year +2.5 percent (complete details in references 1 in English and
2 in Spanish).

By using this or a similar method of analysis, the approximate trend
of a cropping system, with the accompanying soil treatments and erosion
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control practices, may be determined; and it will uncover the weak
points in existing systems of cropping and soil management. It provides
an evaluation of the probable gain or lpss in soil _:.Ew_nzf.:% over a per-
jod of years. L

There are many lessons that may be gained from such an anilysis—
particularly where several crops follow in succession and under varying
soil conditions. Obviously, the heavier (less sandy) the soil the more imn-
portant soil structure becomes as a factor in nuintaining or building up
productivity. There is abundaut evidence of this from investigations of
root m..:inw“z of citrus trees here in the Valley and of trees and other
horticultural and field crops at several Jocations in this and other states.
The heavier the soil the more difficult it becomes to have and maintain
a satisfactory ratio of air and water to the solid components of soils. The
best method of improving soil structure yet found is by growing deep-
rooted legumes v.:n;_ as alfalfa and sweet clovers or combinations of such
legumes and grasses.

~:o..m::mn_.:mG.o:::mmv&.ﬁc_:m?:.::_:.c,d;s_:_m:.,.n..::ﬁ__:‘:.
duction, the evidence nfm world over is that legumes and grasses are the
key crops. In his fine book “The Land, Now and Tomorrow”, R. . Stap-
ledon (8) gives his point of view on the technique of more effective nse
of the land resource. Quoting him on legumes and grasses, “The shill
in point of view has not only been in placing grass before arable in the
srocess of Jand reclamation, but also in the direction of placing dover
ramc..u grass . . .”“. . . the clover root that in truth deserves most of the
credit”, “The corner-stone in land improvement in all parts of the world
is the leguminous plant”. “A good sward is generally convertible into
reasonably good arable.” (Would that adapted leguminous plants were
available for all parts of our agriculture, especially for the irvigated val-
leys and sub-humid range _.,:_%mv‘

Again by referring to our list of soil deteriorating processes, we could
almost write the specifications for an ideal soil inproving crop:

1. It would be or coutain a legume~having the power of fixing at-

mospheric nitrogen through the associated bacteria;

2. It would have an extensive root system. with a large portion
of the total plant represented in the roots;

3. It would furnish good cover for the swrface soil;

4. It would live more than one year.

Obviously, alfalfa or an alfalfa-grass combination is a near approach
to this ideal of a soil-improving crop. One of the reasons for our expanded
research on legumes and grasses here in the Valley is to determine more
crops or combinations that may approach this ideal under these condi-
tions. '

Sununary

Soil-deteriorating processes are not then contained within the soil
itself; in fact, they come primarily from soil-crop interrelations, The kind
of crop, its frequency, the accompanying cultuwral practices and soil
treatments, together with special controls for the cffective use of water
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and against losses of soil, determine whether or not the growing of
that crop has a net positive effect on the roductive ability of the soil.
Furthermore, on cultivated land, the actual pattern of the cropping sys-
tem determines whether such land is being N_Zrm_‘ exploited or is being

rebuilt for sustained production.
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Findings Of The Citrus Freeze Committee

Du. P. W. Roursauch, Chairman and Nowrian P. Maxwerr
Horticultural Club Freez¢ Damage Committee

Dr. Rohrbaugh's main field of interest.is Citrus. He served:-4
years on the staff of the Citrus Experiment Station, Riverside,
California and 11 years with the California Fruit Growers Ex-
change in their Field and Research Departments. Dr. Rohrbaugh
was on the teaching staff of the Citrus Department of California
State Polytechnic College and served as head of the department
until he came to Texas in 1948 as Director of the Citrus and Vege-
table Training Center of Texas A & I College. Most of his re-
search work has had to do with Physiology, Pathology and Bio-
chemistry of fruit.

Mr. Maxwell is working principally with citrus and vegetables
at present and his main field of interest is citrus and vegetable
variety and fertilization research.

The following report of the committee was prepared and released to
the local press on September 27, 1949.

>n~rm_.omcsn:_za_:u_qcmnram_de_:_.anm..:.nm_.cfi:mnm.::nrm_v_e
recovery. mem is particularly true of trees where good cultural and man-
agement practices have been followed. Trees which were allowed to
become too dry have made little growth and new wood that has been
put out has, in some cases, died back or is very weauk, und little healing
of the wounds has taken place.

Considerable difference in recovery in different orchards is very
evident at this time. In some orchards, it appears that the wood of
trunks and larger branches was damaged more severely, while in other
orchards the injury was limited to bark damage. Of course where the
bark is killed entirely around a branch, the whole branch has died. In
some cases we find the bark is still alive but all of the wood of a limb
or trunk is dead. In other cases, most of the bark is dead but the wood

is largely alive.

It appears that where the wood of the trunk and larger branches
was extensively damaged, the tree recovery was much slower than where
just bark injury occurred and in many cases, it is still difficult to deter-
mine the future of these trees.

Some orchards which were pruned or cut back during the first
month after the freeze have shown excellent recovery and growth. Other
orchards which were pruned or cut back early appear to have been much
retarded by this early pruning. In general, those orchards which were
pruned after May first, have not been adversely affected by pruning,
although when heavy pruning was done during the middle of the
summer, there is evidence of considerable sunburn in some orchards.

Many trees now show there was extensive killing of the bark in
‘the main crotch of the tree. This type of injury heals with difficulty
and usually requires considerable time. Wood rotting diseases often get
into these wounds before they can heal over. Yet, many of these trees
with proper treatment will heal over and produce good crops for a
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In arder to eliminate, as much as possible, wood rots
as Rio Grande Gummosis, trees can be cut
off below the damaged crotch or other severe wounds. Nearly all of the
serious bark wounds in the crotch are on trees seven years ol age or
ounger. Such trees are usually strong and healthy and would .::..::._,_v.
w“w expected to heal faster than older trees. Many growers will prefer
to cut their trees less severely and run more risk of losing some from
diseases in hopes that most of the wounds will heal over, or that the tree
will bear considerable fruit before it becomes too badly decayed. Each
grower must decide for himself what the best possibilities are in his par-
ticulary orchard.
of the older trees had outer limbs killed to varying degrecs,
mowth from the larger inside limbs. Many
of the new branches grew :W::» six to twelve inches long. These then
blossomed and in many cases set considerable fruit. Much of this fruit
is in clusters of from three to eight. At this time the quality of such
fruit does not appear to be very good, as it has very thick rind and lit-
tle juice.

In some cases, particularly in the northern and western parts of the
Valley, where tree damage was much less on old trees, there are some
orchards which have a fair crop of finit. In these orchards where the
trees were not entirely defoliated, the fruit appears to he almost normal
in yield and quality.

Growers should remember that any heavy 1..:_:.:“.“ tends to stimu-
late and force out new growth. Such pruning should, therefore, be done
far enough in advance of cold weather that new growth which is forced
out will have time to mature before a possible freeze.

number of years.
and other diseases, such

Many
and they have put out new

In the lower part of the Valley, or anywhere that Alelanose is a
problem, us much dead wood as possible should be removed before the
spring growth comes out. The Melanose fungus lives on dead branches
and infects new shoots and fruit as they begin to develop.

The pruning wounds of many trees have been treated with prun-
ing compounds which are not satisfactory. They have not made a perm-
anent seal to keep the moisture and diseases out. This has not been the
fault of the grower as satisfactory pruning compounds have not been
readily available on the market. The Valley Experiment Station has rec-
ommended a formula for making a good pruning compound. The ingre-
dients for making this material have not been _.9:\*:% available and
most growers would rather buy a prepared product. Many of the prun-
ing compounds on the market are not heavy enough to make a perman-
ent seal over the wound cracks. A few days or weeks after application the
wood of the wound cracks,opgnleaving an entrance for water and
spores of decay oragnisms. The requirements for an ideal pruning com-
pound are: first; it should not contain an material which will injure
even the most delicate of plant tissue, m:nﬂ as cambium or callous tis-
sue, second; it should contain some disinfecting substance which will
kill the spores of, or prevent the growth of disease organisms, third; it
should be of such a nature that it will seal the wound to prevent the en-
trance of moisture or disease organisms.
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SUMMARY OF COMMITTEE RECOMMENDATIONS

~ From the observations and work done by the Committee, it is be-
lieved that the following procedure should be followed in treating cit-
rus injured by freeze in the Rio Grande Valley.

1. No pruning or treating should be done until the trees have com-
pleted at least one cycle of growth. Then the extent of the
damage can be determined and one can tell definitely what tis-
sue is going to grow. One should be able to distinguish any
dead areas of bark in the crotches or on the trunk _Vwm:c prun-
ing is started.

2. The trees should be given the same normal good care after the
freeze as before. The same watering and fertilizing schedules
should be followed except that where the trees have been con-
siderably reduced in size, leaf area and amount of fruit, the
amount of fertilizer may be decreased.

When the trees are pruned, the cut should be made back to
sound live wood wherever possible in order to eliminate all de-
cay an diseases. In .cases of severe bark injury in the crotch or
on the trunk, a ‘grower may wish to leave as much top as pos-
sible to produce fruit quickly even though the tree might be.
come diseased and require removal later. He may wish to in-
terset new trees in his orchard within a few years. Procedure
in such cases must be decided by the individual grower.

4. All large pruning wounds should be treated and sealed with a
good pruning, compound -which will prevent the entrance of
moisture or disease organisms into the wound. Wounds less
than 3/4 inch in diameter will usually heal over quickly and do
not need special treatment. ’

The members of the committee are-as follows:
C. W. Waibel, Nursery Inspector, State Dept. of Agriculture
Dr. W. C. Cooper, Rootstocck Investigations, U. S. ID. A, Weslaco

Dr. G. _.-»“ Mow__m..nm\m:MM“; Pathologist, Valley Fxperiment Station,

N. P. Maxwell, Ass’t Horticulturist, Valle _- sriment s Stati
A% M College ey . Experiments Station,

W. R. Cowley; Supt., Valley Experiment m::_.::.. A& M College
J. A. Oswalt,; County Agent, Hidalgo County
A. L. Ryall, U. S. Horticultural Field Laboratory, Harlingen

W. C. Scott, Director, U. S. Fruit and Vegetable Products Labora-
tory, Weslaco )




W. H. Friend, Associate County Agent-Citrus
Chairman, Dr. P. W. Rohrbaugh, Director, Citrus and Vegetable

Training Center, Texas A & I College, Weslaco

It is believed that attention should be called to two further devel-
opments which have taken place. It is stated in the report that the qual-
ity of the fruit did not appear too good at that time, but the fruit now

‘_ very acceptable quality: We wish also, to call

being picked is mostly o
attention that in some places considerable sunburn damage has ap-

peared. One orchard near Mission which was first pruned on March 24,
1949, and again during the period of August 29 L:.o: rh September 3,
1949 was sunburned very severely following the second pruning. Those
trees which had no shade to protect the southwest side of the trunks had
considerable areas of bark killed, and many of the trees were lost due
to this burning. Dead bark did not appear except on the southwest side.

Grapefruit set following the freeze

Grapefruit set following the freeze

Young grapefruit tree 10 months after the frecze — not pruned

Young grapefruit tree 10 months after the freeze — just pruned to
one trunk

Young grapefruit tree 10 months after the freeze — just pruned
leaving nltiple trunk )
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Pruning Freeze Damage Citrus Trees

\W. H. Frienp, Associate County Agent — Citrus
Lower Rio Grandé Valley

Mr. Friend is interested in the field of molwnc::nm and his
work is principally educational in the field of citrus and vegeta-
bles. He was previously Superintendent of the Valley Experiment

Station, Weslaco, Texas.

_._o_.:n:_::.mﬂm_§<c.mc_‘é:mqw:c:m._.en: E:m_zz::c:». cm:_n
rincipal reasons for pruning W.:: trees is to remove dead and diseased
qu:ormm which might imperil the health of the trees. Since most citrus
trees do not require pruning to regulate fruiting, the removal of dead and
diseased branches is about the only legitimate excuse for pruning,

A freeze such as the Valley experienced in January 1949 caused a
lot of dead wood and disease to show up in many orchards. It also created
a desire on the part of the owners and caretakers to do something for
their stricken trees. There was certainly an abundance of dead and
diseased plant parts on most Valley:trees, and it was difficult to convince
the average grower that the danger of infection nmmc_::m from leaving
the dead growth intact for six months or a year was less of a hazard than
sarly pruning. Because of the psychglogical effect of the unsightly :_v.
pearance of the trees, most growers who could hire the necessary he _v
proceeded to prune their trees soon after the first flush of new growth
appeared following the freeze. Examinations made several weeks after
the freeze showed conclusively that cold injury (splitting and freezing)
of the bark of trunks, crotches and arterial limbs was so extensive that
the infection hazard had to be ignored, temporarily at least. Just how
long this infection hazard could be safely ignored was a mooted question.

After considerable deliberation and careful evaluation of informa-
tion from all sources, it scemed advisable to make one set of recommen-
dations covering the pruning of trees in the one to five year age group,
another sct for those in the five to ten year age group. and still another
for the older trees.

Most of the trees in the one to five year age group, and some trees
in the five to ten year age group showed bark and wood damage of such
proportions that a procedure involving stumping back and re-building
was recommended. The time suggested for starting this work was i-
mediately following the hardening up of the first flush of growth or just
as soon as the pruner could be reasonably sure that he was removing all
seriously damaged tissue in the case of unbanked trees and all damaged
tissue in the case of the trees which were banked with soil at the time the
freeze occurred. The pruning, in most cases, amounted to a sawing off
of the trunk at an angle, m:m at a point just above a good sprout and
below all serious bark and wood injury. In some cases, pruning was de-
layed too long and wood destroying fungi had invaded heart wood that
was surrounded by perfectly sound sap wood and bark.

The pruning of most of the trees in the five to ten year age group and
a few of the younger trees consisted of procedures varying from the re-
moval of a few terminals under one inch in diameter to a drastic type in
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which the finished “product” looked somewhat like a “hall tree” or hat
rack. Orchardists were advised to start this type of pruning when the
extent of the damage could be determined with a reasonable degree of
accuracy. They were further advised to remove all branches showing
bark and wood damage of a serious nature. Since the wood of these trees
had been exposed to infection through innumerable breaks in the bark,
it seemed that the danger from infection by wood destroying fungi might
just as well be ignored and the job of pruning delayed until the full extent
of the damage could be determined. The actual pruning operation of
these trees consisted of the removal of seriously damaged branches and
the thimming out or removal of unwanted watersprouts that appeared on
the trunks of severely damaged trees. Growers were advised to leave all
sprouts that appeared on the arterial limbs of trees that were defoliated
by the freeze. These sprouts should be thinned out to about one per
linear foot of limb, just prior to the spring flush of growth. In some cases
it was necessary to “head back” the more vigorous, vegetative branches
to make them less susceptible lo breakage. This was especially true of
the more severely damaged trees, which were stubbed black almost to
the trunks.

Trees in which cold damage was coufined to the foliage and to limbs
less thuan one inch in diameter can be pruned according to the usual pro-
cedure recommended for normal trees. The season at which trees in this
class are pruned seems to be relatively unimportant but it is logical that
the job should be completed before the next crop is set. .

In summarizing the pruning of cold damaged citrus trees, it might
be said that we recommend the recognized procedures for a good job of
pruning, with the reservation that the sections relating to the removal of
all dead and diseased limbs be modified to suit the case in hand. Grow-
ers who expect to interset and eventually replace their cold damaged
trees will prune less drastically than those who expect to keep their “re-
built” trees for a relatively long period of years.

Pruning has a dwarfing effect on the trees and should be contined to

-the removal of parts that imperil the health and usefulness of the trees.




Observations Of The Freeze Damage
To Some Sub-Tropical Fruit

RaraeL H. CixTron, Hoblitzelle Ranch, Mercedes, Texas

Dr. Cintron is continuing the research work in tropical and sub-
tropical fruits which he started while teaching and doing re-
search work at the College of Agriculture and Mechanic Arts of

of Puerto Rico.

Ever since the potentialities of the Lower Rio Grande Valley area
as a horticultural section were recognized, there has been an ever-in-
creasing interest in_growing sub-tropical fruits of one kind or another.
The success, or perhaps the failure, with the most important of the sub-

tropicals, citrus, has stimulated new interests and new efforts in, other

fruits hard or impossible to grow except in a few areas in the Continental

United States.

Among those that have been tried with varying degrees of success
or could be tried hoping for varying degrees of success, we can men-
tion the avocado, the papaya, the mango, the white sapote (Casimiroa
edulis), the wooly leaf imzm sapote (Casimiroa tetrameria), Ceylon

ooseberry (Dovyalis hebecarpa), lychee (Litchi chinesis), Sapaodilla

Archras sapota ), Surinam cherry (Eugenia uniflora ), jaboticaba (Myr-
cairia cauliflora), feijoa (Feijoa sellowiana and feijoa coolidge), com-
mon guava (Psidium guajava), Cattley m::é (Psidium cattleianum)
and Barbados cherry (Malpighia punicifolia). In the report of the sub-
trovical fruit committee published in the first volume of the Texas Avo-
cado Society, there is a rather complete list of other exotic fruits that
could be tried, but the qualification is made that they are not cold hardy.

Most of the specimens of one or another of these fruits to be found
in the Valley have been planted mostly as backyard trees and in many
ected to unfavorable soil enviromment. Their failure to -make
a better showing can be traced to these adverse soil conditions. But what
is really going to count is their ability to stand the peculiar weather con-
ditions during the winter months. Which of the fruits listed above will
ever get out of our back-yard to go into orchard form, only time can
tell. Some will remain in the care of the housewife, others even she might
give up; but some can and are making a better showing than expected.

It is rather hard to change soil conditions economically and it is still
much harder if not impossible to change the climate; but we can change
the nature of the plant by various horticultural methods to where we can
get one or more of these interesting fruits to grow in our Valley.

As pointed out carlier, it is the peculiar and unpredictable winter
temperatures that limit our ability to grow some of these sub-tropical
fruits. The rather sudden changes from mild, sometimes warm weath-
er, to freezing temperatures destroys nature’s way <of protecting plant
life against cold, which is dormancy. Most tropical and m:f-:.ocmﬁm dlants
are characterized by the lack of a dormant period, but they can rm in-
duced to slow their growth, or for all practical purposes to slow it ap-
preciably to where they can increase b.a_._. dormancy and stand colder
temperatures. This is possible only when steady nocw, temperatures pre-

ases subj

oman_Tmcs_.zmén._.:_ﬁ_..:,mg_m_zi_._:ummsnmrz.womn_.oair:z._c.:m:_
less hardy and more <=_:n_..._r_m to cold. Last year's freeze was preceeded
by such a period of mild temperatures, consequently bringing more
damage than would have occurred otherwise. It is true that the lowest
temperature recorded (20°F), was entirely too low and sudden to pro-
vide an effective measure of cold resistance in plants which were not
dormant. Had the average temperature during late December and Janu-
ary been lower than it was, we would have had a better measure and be
better able to judge varietal resistance to cold. As it was, all unpro-
tected sub-tropicals, other than citrus, were either greatly M_.._:Emﬁ, or

killed.

In. the avocado group, for example, the Mexican type, supposedly
able to stand such low temperatures and actually proven able to have
enough hardiness when growing under California conditions’ and sub-
jected to lows of as much as 20°F, actually suffered extremely severe dam-
age. In this particular case, the apparent tenderness of supposedly hardy
varieties can be safely attributed to lack of dormancy at the time of the
m..mmNa.. Actually, they were in full bloom at the time and had been
blooming profusely for a long period before the date of the freeze.
Varieties less hardy than those om the Mexican type, as Guatemalan and
West Indian varieties, their hybrids and hybrids ’E;\cc: them and the
Mexican type were killed in many cases below the bud union. Again, in
spite of the recognized or expected tenderness accounting for m:c_._ a
severe damage, there are plain indications of lack of dormancy due
to growing conditions previous to February the Ist. They could have
_w_.ocs:m conditions prevailing before the freeze being less favorable,
heen able to endure better than they did. In fact, some old trees of the
tender West Indian type came through as well as some supposely hard-
ier types. The factor here was a later blooming habit in the West Indian
type and undoubtedly the age of the trees involved.

A series of observations made at different localities revealed that
seedling avocados were less damaged than grafted trees. The writer is
not at this time offering a hypothesis to explain such a reaction and
wants only to record the observation.

Soon after the freeze a committee from the Texas Avocado Socicty
made a Valley wide trip with the purpose of studying damages in avo-
cados. At the time, all trees observed had lost *.:::wa and damage to
the wood could already be recognized. The group made many cuts into
the bark so as to expose the cambium and cwms;d damages to the bark
and wood. A discoloration of the cambium layer, in many cases a general
discoloration, was observed. When indications of new growth was :.Y
parent, mostly as buds sprouting from the trunk, growth always :nc.,:...r_;_
above a strip or over an irregular portion of normal cambium, the por-
tion sometimes surrounded by discolored cambium above, below and to
Q:.\.r side. At the time, the writer thought that the discoloration was
going to extend to every portion of the cambium layer, thus killing the
tree. We observed later, however, an increasing ability to regenerate new
o.a_s_::_: in such places where there was enough sound cambium to keep
life long enough to permit extensive regeneration. In many cases though
death followed and such trees were forced to sucker very close to m_a..
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bud union or below it. _

In a letter from Dean R. W, Hodgson of the College of Agriculture
of the University of California at Los Angeles, we were informed of sim-
ilar cambium discoloration occurring after a severe freeze. lle reports
having seen such a condition in avocados and walnuts. He also observed
a recovery with time. Similar cases of cambium_discoloration were no-
ticed by the writer in guavas, Cattley guavas, white sapote and Ceylon
gooseberry. The guavas had been banked rather high saving a good
sortion of the trunk and all have made wonderful recovery since the
v_.cr.s... The Cattley guava showed very plain cambium discoloration, clear
down to the trunk. In spite of this, they are showing recovery. The white
sapote have made some recovery although slow. Neither of these two
plants were banked since being seven or eight years old they were
thought safe. The Ceylon ﬁccv,cﬁn..._.x has recovered also very well.

We regret that the mangos available for observation were too young
at the time and did not offer good opportunities to. measure their re-
sistance to cold and their ability to recover. This is a plant which will
see trials in larger scales.

The papaya is another of the sub-tropical fruits that have caught
the eye of some Valley growers. They are easy to grow and the question
has arisen as to the possibilities of commercial production of this fruit.
It must be said that this is perhaps the most tropical of the fruits listed
above and that no hardy varieties have been found in nature or produced
by hybridization. It is so tender that even a light frost will cause damage
and temperatures of 32° or below will kill the tops and cause a loss of
the crop for that year. The trunk, however, will resist temperature below
freezing and he capable of suckering again specially it banked high.
Temperatures of 30° or below will damage the trunk, the severeness of
the amu_::m..n depending on how low the temperature gets. As expected,
the February Ist. frecze killed all papayas as far down as the bank or
outright if %HF. was not provided.

The writer wants to point here to the advisability of protecting the
trunk against possible freeze damage. It has been observed tiine and again
that dirt banking is very effective in accomplishing such results. It has
saved almost all of the banked portion of the :.::_Wm of all sub-tropicals
observed. Other methods of protection could be worked out where a big-
ger portion of the trunk cc:? be saved, thus enabling the grower to ve-

shape his trees better and faster.

Other Fruits Than Citrus For The Valley

J. R. PavcerT, Manager
Demonstration Farm, Rio Farms, Inc.

That day when Valley residents home grown fruit diet is restricted
to Citrus fruit is over. For this we can be grateful for several factors—
among them, the easing of Federal restrictions, research in the field
of horticulture and an awakened public interest in other fruit crops
than citrus.

In the new group that are known to be available are certain of the
decidious fruits of the temperate zone and several sub-tropicals of con-
siderable promise. . .

Already proven in the Valley are several of the honey type peaches,
viz: Luttischau, Jewel and Walden—all of these are excellent varieties
for home planting only. They produce enormous crops of small peaches
with a high sugar content, but they are very thin skinned and tender
and will not ship in good condition. There is a new honey peach known
as the Melba that is now available. It originated as a sport on a Pallas
peach tree growing at Dilley. This Melba is considerably larger than any
of the other honey types. It has a beautiful red color and a skin so tough
that it will ship in good condition.

This peach is owned exclusively by the Wolfe Nurseries at Stephen-
ville, Texas, who secured control of the sport buds on the tree at Dilley.
The fact that this Melba peach originated further South thau any other
known variety makes it probable that it will require a shorter period of
dormancy than other varietiés available, thus removing one of the prin-
cipal hazards to successful peach growing in the Valley.

Several Texas nurseries are now able to furnish both peaches and
plums on rootstock resistant to root knot nematode which removes an-
other major hazard to growing these fruits in the Valley.

The Bruce plum has demonstrated its adaptability to Valley con-
ditions and belongs in every home planting. It is a large red plum with
yellow flesh and is a prolific bearer. It can be obtained on Marianna root-
stock which is nematode resistant and will add years to the life of the
tree. This plum probably has some commercial possibilities in the upper
part-of the Valley.

Another supposedly difficult fruit to grow in the Valley is not dif-
ficult at all, if proper care is given to the selection of adapted varieties.
Here again the nematode and a short period of dormancy are discourag-
ing factors, but can be overcome and every Valley family can have a
plentiful supply of grapes, if they make the proper effort.

The Black Spanish grape is now growing in many parts of the Val-
ley. There are plantings more than 40 years old still thrifty and bearing
heavy crops of w.:: each year. I know of several Sultanas that have borne
in the Valley for ten years or more—all of them on their own roots. I know
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of several other vines, some of them bearing aun excellent white grape
and others a purple grape similar to the Carmen. The origin of these
mape vines and their variety is unknown, because their present owners
wn:.o no knowledge of their history. All of this goes to prove that grapes
can, with proper selection, become a common ruit in all :.w. r:nr.v.a:w_m
of the <mmo<. California nurseries are now offering all their varieties
on nematode resistant rootstock which affords the Valley horticulturists,
whether professional or amateur, an opportunity to do some research in
the growing of grapes with more chance of success than ever before.

The Demonstration Farm at Rio Farms has accumulated a variety of
resistant grape rootstocks and will gladly share it with anyone interested
in the propagation of grapes in the Valley.

A new comer in the berry family—the Nessberry—has broken the Val-
ley’s resistance to the introduction of berries that will grow and prosper.
Years of effort with black berries, dewberries, boysenberries and all of
the excellent hybrids have failed to produce a berry that would live and
fruit consistently in the Valley. The Ness was bred at A & M Experiment
Station. It is a Rasberry-Dewberry cross, a prolific bearer of delicious
fruit that resembles a large dewberry. It should be in every backyard

planting.

>:m::om:czc:m_.c_::6E%_::m&29.::::OE::I:E Masval
will contribute to the pleasure of growing a variety of fruits in the home
garden. It is a hardy, rugged tree with a beautiful glossy foliage. Inci-
dentally, it is the only fruit in the world that grows suspended from the
leaf of the parent tree. I have seen the fruit pickled in its green stage
and make a very satisfactory substitute for green olives. Many people
enjoy it as a fresh fruit when it ripens. The flesh has the consistency of
an apple and a taste all its own. Preserved, the ripe fruits are very sim-
ilar to dates. It should be in every home planting, especially where there

are children. e 3%

Zc__oimmro:_mrmizro_;_.amw—.mivw_._.wvmm.>m§== r::m:*m cm
200 plants well cared for will provide a small family with all the fruit
they can use. They should be planted in October if one desires a maxi-
mum bearing season. With fertilization, ample water and an adequate
mulch they will bear for four or five months and afford an unbelievable
amount of fruit for such a small plot.

A new fruit—the Avocado—or possibly I should say an old timer in
the Valley, is coming out of retirement and claiming prominence among
the Valley’s fruits. From Brownsville to Mission in many backyards of the
older settled homes there are one or more beautiful avocado trees, some
of them 20 or 25 years old. For years their owners have enjoyed their
delicious fruit. The most of them are seedlings and theve is no uniformity
of type. Some of them are of Mexican origin, some of them West Indian
or Guatamalan or some hybrid mixture of the three,

When citrus in the Valley had passed its peak, the avocado came out
of its retirement and now bids for a Mu_..:..a of prominence in the economic
picture in the Valley. Due to the efforts of a few enthusiasts who place

great faith in the future of this crop, it is fast coming into prominence.
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It is the opinion of Valley horticulturists who know their avocados
that the ideal avocado for the Valley will come—not from California or
from Florida, but from a Mexican-West Indian hybrid originating some-
where in the Victoria-El Mante region of Mexico. For that reason this
area is being constantly scouted by the Valley’s specialists in sub-tropi-
cal fruits. From all promising varieties found, budwood is brought back
to the Valley and propagated on seedlings—mostly West Indian grown
here for that purpose. Hundreds of these top Mexican varieties are now
growing in the Valley and somewhere among them is probably one that
will do for the avocado industry in Texas Em“: the Fuerte, also a Mexi-
can introduction, has done in California, Every Valley home should have
its avocados chosen to fruit from early June through to March or April.
Your nurseryman can provide you with such a selection of varieties.

Only Florida and the Valley can grow the papaya and even those two
areas have their difficulties, but the rapidity of its growth and the short
time needed to produce its fruit from ~r¢.mmmm=:m plant are encouraging
factors. In the Valley are centered the choice papayas from tropical areas
all over the world. We have long had the Solo from Hawaii, the Betty
from Florida and the Red Rock whose origin is obscure. All of these
are choice varieties. At the close of the late war our Valley soldiers re-
turned from all the islands of the South Seas with seed of all the choice
papayas of those islands in their pockets. Today we probably have a

eater variety of choice papayas in the Valley than any other area in
the world. )

Several Valley homes are today blessed with a source of delicious
mangos right. in their backyard. Years ago somone had the foresight
and the courage to attempt a thing thought at thut time to be impossible.
The locations in which these trees grow are no different than your yard
or mine. From this it should be evident that we can all have mangos
if we will only give them intelligent care for a few years.

In another yard with which T am acquainted there has grown, for
years, a beautiful Guava tree. This tree has supplied the family and the
neighbors with an abundance of fruit. It is of the yellow Mexican type.
There are many varieties of Guavas. Among them is the strawberry, a
small tree that begins to bear when only knee high. Another excellent
fruit is the pineapple guava or fejoa. These and many more are available
from California nurseries at moderate cost. They should be included in all
Valley fruit plantings. ’

_ From Florida comes a fruit known as the Surinam or Japanese cherry.
It is perfectly happy in the Valley and bears heavy crops of fruit. 1 know
of .o:; two families in the Valley who are enjoying this excellent fruit.
It is available to all of us from Florida nurseries. The fruit is about the
size of the small red Early Richmond cherry and is black in color when
_.:vm..nM<n..< Valley family can have an abundance of this fruit if they de-
sire it. ’

Some few .?::.:au are now enjoying the delicious fruit of the loguat.
It seems to thrive on all of our soil types. It bears consistently and ripens
its fruit over a long %mlom of time. The tree is beautiful as an ornamental
and can be used eftectively in landscape plantings.
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There is a long list of sub-tropicals that could be added to this list
and that will some day be grown generally in the Valley, but T have
endeavored to mention only those of which 1 have personal knowledge.
The introduction of these new varieties can provide a vast source of
interest for the home owner who likes to surround himself with the good
things of life and has the courage to pioneer in plant production. For-
tunately. there are some very progressive nurserymen in the Valley who
have made these fruits easily available to those who desire them.

Cabbage Variety And Fertility Tests In The
Lower Rio Grande Valley

J. S. Monus, Assistant Agronomist, Texas Agricultural IExperiment
Station, Substation 15, W eslaco, Texas
Mr. Morris is interested in Fertilizers and has previously served
as Research Assistant at Texas College of A & M at College Sta-
tion, Texas.

The production of cabbage in the Lower Rio Grande Valley first as-
sumed commercial importance in 1909-1910. Today cabbage is the major
crop of the winter vegetable industry in this area.

Varieties such as Glory of Enkhuizen and Copenhagen Market are
the predominate types planted. Both varieties produce prominent, large.
round heads weighing 3 to 6 pounds. Although these varieties are stand-
ard for this area, they rarely ever produce more than 15 tous per acre
of which not more than 55 percent is marketable.

Data from fertility experiments conducted with cabbage during the
1947-48 season revealed that further research was needed to improve crop
quality. Low yields of quality grades and the high percentage of culls
produced under optimum fertility conditions indicated the need for re-
search to find a variety which would produce higher yields of quality cab-
bage and thus utilize more efficiently applications of commercial fertil-
izers.

A program to test cabbage varieties under couditions of a high den-
sity stand and a high fertility level was initiated during the 1948-49 seas-
on, Trials with the varieties, Glory of Enkhuizen, Early Round Dutch.
Marion Market and Green Acre were conducted at four locations on three
planting dates. The plants were grown in seedbeds and transplanted into
8 row plots which were 80 feet long. Two rows were transplanted on
each bed row at a spacing of 8 inches within and hetween rows. The
plants were alternately set to result in a spacing of three single plants
Ser linear foot of bed row. The spacing between bed rows at the outficld
~cc=zo=m was determined by the practice of the cooperators; the spacing
at Hobiltzelle Ranch on Harlingen clay was 40 inches: at Rio Farms on
Brennan fine sandy loam and at the Station on Willacy loam the spacing
between bed rows was 36 inches. A mixed fertilizer containing 120 pounds
of nitrogen, 40 pounds of phosphoric acid and 80 pounds of potassium
oxide from 32 percent ammonium nitrate, 20 percent superphosphate and
60 percent muriate of potash, respectively, was applied in the bed row
prior to the transplanting operation. An application of 80 pounds of
nitrogen from the same source was made as a side dressing at the time
of initial head formation. The test design was a Latin square. All plants
which produced a head, regardless of its grade or size. were harvested.
All heads were individually weighed and graded in the field.

Results
Yields of the different varieties at the three locations by market
grades in tons per acre are shown in Table 1. The different times of
planting are in icated by the dates of transplanting and last harvest re-
spectively at each location.
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__Table 1

Yield of cabbage varieties by market grades in tons per acre

Yields in tons per acre

Growth
Location Period Variety Grzide Cr;de H;\}r)lgt Crgde Total
Rio Farms, Inc 9-48 Early Round Dutch 89 7.1 16.0 15 17.5
(Experiment No. 1) 2-49  Glory of Enkhuizen 17 6.4 8.1 76 15.7
Marion Market 25 7.5 10.0 7.7 17
Green Acre 1.8 8.0 9.8 99 19.7
Rio Farms, Inc. 10-48 Early Round Dutch 89 4.1 13.0 1.3 145
(Experiment No. 2) 2-49 Glory of Enkhuizen 1.3 3.1 45 77 12?--1‘
Marion Market 2.1 43 6.4 5.4 118
Green Acre N 2.9 8.4 10.5 18.9
Experiment Station 11-48 Early Rouud Dutch - 12.4 4.1 17.5 11 18.6
2-49 Glory of Enkhuizen T 5.0 8.4 6.5 12.2
Marion Market 1.6 6.8 10.0 43 127
Green Acre 14 8.6 9.9 19.9
Hoblitzelle Ranch 9-48 Early Round Dutch 9.1 7.1 16.2 16 17.7
2-49 Glory of Enkhuizen 18 6.5 8.3 7.8 16.1
Marion Market 7.2 9.7 7.3 16.9
Green Acre 8.1 9.8 113 212
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Table 2 Percentage of total yields of Cabbage varieties in three market grades
— W Percentage of total yield in

Growth Grade Grade Market- Grade

Location Period Variety 1 2 able 3
Rio Farms, Inc. 9-48 Early Round Dutch 50.5 402 90.7 9.3
2-49  Glory of Enkhuizen 10.6 40.8 514 48.6

Marion Market 145 429 574 426

Green Acre 9.2 40.6 49.9 50.2

Rio Farms, Inc. 10-48 Early Round Dutch 62.3 28.9 91.3 8.8
: 2-49 Glory of Enkhuizen 111 25.5 36.7 63.3

\Marion Market 18.0 36.6 54.5 45.6

Green Acre 11.0 23.7 446 55.4
Expex‘ilﬁéllt 1148 Early Round Dutch 719 229 94.0 6.0
Station” 2.49 Glory of Enkhuizen 5.7 41.0 46.7 53.3
Marion Market 12.6 53.6 66.2 33.8

Green Acre 7.1 43.3 50.4 19.6

Hoblitzelle 9-48 Euarly Round Dutch 51.1 40.9 91.1 8.8
Ranch 2-49 Clory of Enkhuizen 11.3 40.4 317 48.3
Marion Market 14.8 42.1 56.7 132

Green Acre 8.4 38.1 46.5 58.5




The percentage of the total yields of varieties falling into the differ-
ent grade classes is shown in Table 2.

The distribution of harvested heads into weight classes by grades and
varieties from the test conducted on the statio nis shown in Table 3.

As shown in Table 1, the market superiority of Early Round Dutch
was outstanding in all experiments at the three locations. The E.ma. of
grade 1 cabbage was more than 3 tines that of the next highest yielding
variety; in the test on the Station the yield of this select grade of m.m,_._v.
Round Dutch was more than 20 times that of Glory of Enkhuizen. The
low yields of grade 1 cabbage produced by Glory of Enkhuizen, Marion
Market and Green Acre indicate that the quality of these varieties may
have been adversely affected by the conditions of the high density stands
under which they were grown. Green Acers produced the highest yields

Table 3

Distribution of heads into weight classes by grades and varieties

Plants harvested Percentage
Total Percent of plants

Number of heads in
weight classes

(Ibs.-0z.) No. producing
Variety 0°1.0 1-1'2-0 2-1-3x0.3-114-0 _E:m.min
Early Round Dutch 80.1
Crade 1 172 180 17 369 - 63.7
Grade 2 102 45 2 149 257
Grade 3 56 5 - 61 105
Total 330 230 19 579 .
Percent 57.0 39.7 33
Glory of Enkhuizen 53.7
Grade 1 7 2 6 15 39
Grade 2 67 61 8 135 85.1
Grade 3 174 55 5 2 236 61.0
Total 248 118 19 2 387
Percent 64.1 30.5 49 05
Marion Market 65.7
Grade 1 16 1251 1 42 9.0
Grade 2 132 71 5 208 444
Grade 3 192 25 1 218 486
Total . 340 121 7 468
Percent 72.6 25.8 1.5
Green Acre 62.5
Crade 1 2 18 3 1 26 4.7
Grade 2 56 105 26 4 191 347
Grade 3 216 108 9 1 334 60.6
Total 274 231 73 6 551
Percent 49.7 41.9 73 109
Grand Total 1182 700 85 8 1985
Percent 60.0 353 43 4

of grade 2 cabbage in all of the tests; however, these yields do not reflect
the wide differences of grade 1 cabbage produced by the different va-
rieties. The yield of marketable cabbage (grade 1 plus grade 2) produced
fron Early Round Dutch was almost double that of the next highest
yielding variety in all trials.

In Experiment No. 2 at Rio Farms and in the trial ak the Station,
the marketable yield of Early Round Dutch was 3 times that of Glory
of Enkhuizen. The small percentage of Early Round Dutch falling into
grade 8, the cull grade, further confirms the market superiority of this
S:,mww under the management practices of the trials. Green Acre pro-
duced the highest total yields in all of the tests but the marketable
yield was greatly below that of Early Round Dutch because of the large
proportion of cull cabbage produced. These observations are further in-
dicated in Table 2 where the percentages of total yields by grade classes
is shown. It is significant that the marketable cabbage produced by Early
Round Dutch was above 90 percent in all trials.

The distribution of heads into weight classes by grades together with
the percentage of plants producing heads from the trials conducted on
the Station is shown in Table 3. It is significant that under the conditions
of the high mwsm:w\ _W_F::.:mm. the rmw% weights of all the varieties were
greatly reduced; slightly more than 60 percent of all the heads harvested
weighed less than 1 pound each while the production of heads weighing
from 3 to 4 pounds was negligible. Although overcrowding of the plants
reduced the average size below that favored by the markets, it is signifi-
cant that the detrimental effects of the high density stand were less pro-
nounced in the Early Round Dutch Variety. .

Based on the preliminary results of the variety tests, a fertilizer
experiment with the Early Round Dutch was conducted during 1948-49
on Willacy fine sandy loam at this Station. The experimental design was
a complete factorial in randomized blocks with four replications. The
fertilizer treatment included 4 rates of nitrogen from 32 percent am-

Table 4

Effect of different rates of nitrogen, phosphoric acid and
potash on yields of ccabbage by grades and tons per acre

Total nutrient

in fertilizer, Crade Grade Total Grade  Total
pounds per acre 1 2 Marketable 3 _
Nitrogen

0 1.6 1.8 2.8 0.7 35

40 4.6 2.6 7.1 1.2 8.4

80 6.2 3.1 9.3 1.1 10.4

160 - 87 4.3 13.0 1.3 14.3

Phosphoric acid
0 44 2.8 7.2 11 93
80 6.1 2.8 8.9 1.0 10.0
Potash
0 48 2.7 7.6 1.0 86
80 5.7 2.9 8.5 12 9.7
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m nium nitrate, 0, 40, and 80 and 160 pounds per acre; 2 rates of
phosphoric acid from 20 percent superphosphate, 0 and 80 _cc:_:_u. per
acre; and 2 rates of _Vogm*, from 0 percent muriate of potash, 0 and 80
pounds per acre.

These treatments were used singly and in all combination. They
were applied in the bed prior to seeding the Early Round Dutch variety
directly into the field. Two rows were planted in 36-inch beds with 12-inch
spacing in the row and 8 inches between the rows on the bed. A high

ensity stand was used because of the smaller head size. All plants which
roduced a head were harvested regardless of its grade or size. All
__a»&m were individually weighed and graded in the field on two harvest
dates, April and May 6.

. Discussion -

As indicated in Table 4, both total and marketable yields were signif-,
icantly increased by applications of nitrogen. As compared with plots
receiving no nitrogen fertilizer, the tonnage of marketable cabbage was
greatly increased with each added increment of nitrogen. Total yields
were also incrased several time. There was only a slight increase of cull
cabbage. Phosphoric atid and potash accounted for : small increase in
both total and marketabl cabbage.

Table 5 shows a direct relationship between the number of plants
forming heads and the increased nitrogen increments. As the nitrogen
increments increased, the percentage of marketable cabbage increased
and the percentage of cull cabbage decreased.

The effect of nitrogen on head size is shown in Table 6. Added
nitrogen increments materially reduced the percentage of heads falling

Table 5
Effect of nitrogen on the percentage of plants producing
heads of mxmo.d:a grades .
Total nitrogen Percent Percent Percent Percent Percent
in fertilizer, heads grade grade market- grade
pounds per acre produced 1 2 able 3
0 226 29.5 35.8 65.4 34.6
40 43.9 44.0 36.4 80.4 19.6
80 55.5 46.1 33.6 79.7 20.3
160 752 49.1 845 85 165
Table 6
L Effect of nitrogen on head size o
Total nitrogen  Percent heads  Percent heads Percent
in fertilizer, between 2 "1 to 2 Ibs. heads
pounds per acre and 4 lbs. inclusive under 1 1b.
0 2.5 49.1 48.3
40 41 63.8 32.1
80 4.4 66.3 29.3
160 8.2 70.7 21.1

ander 1 pound. In plots receiving no nitrogen, 48.3 percent of the heads
weighed less than 1 pound. For plots receiving nitrogen (40, 80 and 160
pounds per acre) 67.9 to 789 percent of the heads weighed 1 pound
or more, but not more than 4 pounds.

Summary and Conclusions

The results of this exploratory experiment to screen standard cab-
bage varieties at a high fertility level and at a high density stand indi-
cate that:

The conditions resulting from the high plant densities adversely af-
fected the head size of all the varieties despite the high fertility level
that was provided.

Under the cultural conditions exercised in the trials, Early Round
Dutch showed outstanding superiority in both yield and 4:&3& indi-
cating that this variety merits further investigation under different cul-
tual practices.

The results from this fertility experiment indicate that:

Early Dound Dutch cabbage grown under irrigation on Willacy fine
sandy loam responds primarily to applications of nitrogen.

The head size is materially increased by nitrogen. There were no
heads harvested from the experiment that were not acceptable to the
market because of excessive size. A good percentage of heads were too
small for the market.

The marketable quality of the cabbuge produced under the con-
ditions of the experiment was very good.

The response to nitrogen was similar' to the results found in tests
with Glory of Enkhuizen on Brennan fine sandy loam; however, on Wil-
lacy fine sandy loam in addition to the nitrogen there appears to be
an increase due to phosphorus and potash.

These results indicate that further research with this variety is
desirable.
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New Developments in Vegetable Varities

Wi, H. BurrrincHam, Department of Horticulture,
Texas Agricultural Experiment Station
Dr. Brittingham is principally engaged in the field of plant breed-

ing and is interested in the particular field of varietal improve-
ment in vegetables. .

It is always interesting, and sometimes profitable, to examine the
new introductions among vegetable varieties. Most of the time, as many
of us know, we find that the new varieties do not measure up to the old
varieties when subjected to a critical comparison in our part of the coun-
try. This failure to perform well may be due to one or more of the fol-
lowing reasons: (1) poor general ada tability, (2) low yields, (3) lack
of resistance to diseases of the area, (4) poor buyer acceptance, (5) poor
shipping qualities, and (6) poor consumer acceptance. The opposite of
the six above statements may, in fact, be taken as criteria of a good com-
mercial variety. It is an exceptional variety among the new introductions
that can succeed in a commercial area today if it lacks any one of the

above requirements.

The South has a great practical interest in vegetable breeding and
in the introduction of new varieties. This is for two reasons. The first is
that 14 Southern states (Md., Va., Ky., Tenn., N. C. S. C, Ga., Fla, Ala,,
Miss., Ark., La., Okla., and Texas) grew in the 10 year period from 1935-
1945, 48% of the truck crops acreage for fresh market in the United
States and 20% of the acreage grown for processing. Of these acreages,
Texas grew about 409 of the Southern plantings and about 18%. of the

national plantings.

The second reason why the South and particularly Texas has a large
stake in vegetable breeding is that, with very few exceptions, the best
available varieties have not been developed in the southern area of this
country. In fact, some varieties have not even been developed in the
United States. Such varieties owe their existence in commercial areas us-
ually to certain qualities that determine yield, market acceptance, or dis-
ease resistance, but usually not a combination of all these.

It is generally considered that the most realistic approach to the
problem of vegetable breeding is to develop the new w%cm in the area
in which they are to be :mm%. When this is done, and when the new
strains developed are adequately tested for horticultural qualities, ship-
ping qualities, and disease resistance, new vegetable industries may arise
or old ones rejuvenated.

In the discussion which follows, reference will be made only to
new vegetable varieties that have appeared within recent years. It should
be emphasized that their mention does not imply a recommendation for
this area. Many of them are undergoing tests throughout the state; some
we may question as being worthwhile; a few may have value.

Bean, lima — Fordhook 242, Peerless
40

umnz..ﬁEFFarlq.c_x\._‘c?_w_.<=_.:=:mr... ._‘n_:_c_._c:%. Fom::
Cherokee Wax; — pole — Alabama No. 1, Potomac, Stringless Blue
Lake, Stringless Blue Lake No. B-5

Cantaloupe — Texas Resistaut No. 1

Corn, sweet — uron, Gulfport, Golden Hybrid, No. 1734, Hy-
brid No. 48947, Oto, olden Sweet, Calumet, and Golden Hybrid

No. 2439.
Cucumber, slicing — Palmette; pickling, Magnolia.
Lettuce — Great Lakes, Premier Great Lakes. Pennlake.
Onion — Texas Crano, Excel (Bermuda 986)
English Pea — Wando
Irish Potato — Sebago, Pontiac
Tomato — Swamer Prolific, Southland, Lakeland, Wisconsin 55.
Sweet Potato — Murff bush Porto Rico.
Watermelon — Congo (46-40), Ironsides.

Before closing this discussion of the new vegetable varietics, men-
tion may be made of three developments in the breeding program at Col-
lege Station. These are receiving state wide tests and may be released
soon.

Texas 107 Broccoli traces to a single plant selection of green Sprout-
ing Broccoli made in 1938. This plant was selfed and careful selections
have been made in its progeny to produce a well adapted productive va-
riety of early uniform maturity with small budded, non-leafy heads and
shoots. Texas 107 was originally selcted as a market type and has been
maintained as such. Attention has been given, however, to good side
shoot productions. ! ’

—u:_.u_mzz=_u¢:Zc..Emmsv.a_an:::r.c.:::..c_.cmmrazzn.c:my_:.:
Early m?cwmv& and a rather late high yielding commercial Purple Hull
strain. The objective has been to develop an early, productive Purple Hull
of a compact bunch type of growth with the pods borne on long peduncles
above the foliage. This new variety, in addition, has buff-eye seed which
results in a better color in the processed product than docs its nearst com-
petitor in season and yield, Jackson (or Bunch) Purple Hulll having
maroon-eye seed. In state wide tests during 1949 Purple Hull No. 49 was
as early as the Extra Eurly Blackeye parent and cither exceeded or equal-
led it in yield. From its mwﬂz.,r,&\a sarent it has inherited a pod type which
shells easily and results in a _,_Eﬁn.. shellout than can be obtained from
other Purple hull varieties.

From a cross between Extra Early Blackeye and mid-scason Long
Pod Cream, four Cream Pea selections have been obtained and are
being tested to determine the one best suitd for relase. All of these are
as early as the Blackeye parent and as productive. Plant size is small,
with an extreme compact bunch type of growth. The pods are borne high
on erect peduncles, usually well above the foliage. Attention has been
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given to the selection o:czmvo%_n;J:x.mv._.:ea mrm_::m ~¢m$~§<mmro£:
conclusively that these types have a greater machine shellout percentage
than the crowder strains. An early, productive, long %caa_nm bunch type
cream pea variety is expected to fill an important need. For the first time,
Cream Peas can compete in season and yield with the Blackeyes, The
increased yields and *oim_. costs of production expected from the new
Cream Pea varieties could mean an expansion of the canning and freez-
ing of this type.

The vegetable plant breeder has served, and will continue to serve,
the horticulture of the South. 1t is recognized that the final solution to
many problems regarding adaptability, yield, disease and insect resis-
tance, and quality, will be solved largely through the efforts of the plant

breeder.

It happens, however,
imposes limitations on the pl

ed:

that sometimes the nature of the plant material
ant breeder. Three of these may be mention-

the character desired may be known.

If there is no known source for variation the plant breeder is dependent
solely on mutation, An example of this is mildew on English peas. There
is no known source of resistance in commercial varieties or in colsely ve-
lated forms. .

9. Certain combinations of characters expected to be incorporated
in new varieties may be incompatible. As a general statement, earliness
and plant size and often yield are impossible combinations. A good ex-
ample is offered in tomatoes. An ideal tomato variety for this area would
combine earliness and a large plant with abundant foliage to protect
the fruit against sunscald: It is doubtful if this ideal will ever be fully
obtained. Also, as the size of the tomato fruit is increased it becomes more
subject to cracks, puffing, and the other defects which lower grade.

3. There may be antagonistic linkages between characters that we
wish to combine in one variety. It may happen that high yields of market-
able size and quality are not associated with adaptability to the grow-
ing conditions often found in the Southwest. :

- The plant breeding activity in the South at the present time is at
an all-time high. The U. S. Vegetable Breeding Laboratory at Charles-
ton, S. C. and the 13 Southern states affiliated with it are engaged in va-
rietal improvement programs involving 28 vegetable crops. These breed-
ing programs vary from one participating experiment station, in cases of
highly specialized crops, such as the celery f_,nma:: r at the Florida sta-
tion, to the 23 participating locations in the case of m..w highly important
and generally z-own crop of tomataes. The Texas station has, at present,
vegetable breeding programs involving lima beans, broccoli, cabbage, cu-
cumber, muskmelon, onion, southern pea, spinach, tomato, and water-
melon. Some of these conld well be expanded and others added to serve

better the vegetable industry of Texas. .

1. No closely related source for

The Tomato Variety Situation In The
Lower Rio Grande Valley of Texas

Noraan P. MaxweLL

Mr. Maxwell is working principally with citrus a

! V ng r ) nd vegetable
at present and his main field of interest is citrus and ,,mwm:_c_w
variety and fertilization research.

._an ..m...mn:i..::: tomato industry consisting of two crops a year
(one_in v.,_z.:u% and one in fall) is a major horticulture enterprise in
the Rio Crande Valley. It has become apparent over a period of time
that the early fruit of each crop demands ﬁmm highest price. Accordingly
the ideal variety is one possessing high quality, good yields and maturing
carly in the season. ’ ¢

_ This fact is recognized by the Texas Agricultural Experiment Sta-
tion at Weslaco, and a project has been initiated to test under a high
fertility level a large number of commercial tomato varieties for earliness
of ripening, quality and yield. This test is being conducted on bothi green-
wrap tomato varieties and canning tomato varieties because, in the past
the canning industry has had to take what was left trawm &.?..:S...:. -
mato :c_.% after the shipping season was finished. Naturally, this has
resulted in a low grade canning product. It is the object of this —:.o.m.Q
to find varieties satisfactory for both the greenwrap and canning S_:_.:c
industries in the spring and in the fall. b |

The results obtained in a gr T 3 i i

ained in a greenwrap test conducted in the spring of
1949 are _,.mov.aimm in this paper. The data of the test merely _.:_s.nv.w_:w
one season’s results under the conditions of the spring of 1949 A_u::n_:,,-
jons on this problem await further trials. ) . .

The following tomato varieties comprise the greenwrap variety test:

Bonny Best Valiant Gulf State Marke
Ow.ﬁ_:_s_ Grothen’s, Blobe m:_._:_w»m“:p Market
Pritchard Stokesdale ' Lakeland '
Improved Pearson Break O’Day John Baer

Early Rutgers Marglobe Southland

The fertilizer applied to the plots was 80 pounds of nitr
pounds of available phosphoric :c_._a_ and 40 _5:“:7 :M. _,..%:_,..___”._,“Mw_.d_.o_mmv
All of the phosphorus and potash and half of the uitrogen were a V.V:S._
at planting time. The other 40 pounds of nitrogen were w_.ﬁ_n.__.n;.ﬁ.M__ ,_<_..c:
the majority of the plants set their first fruit cluster. The source of nu-
trients was 32 percent ammonium aitrate, 20 percent super-phospl
and 50 percent muriate of potash. vperphosphote

Each plot consisted of two 30-foot rows that were planted 36 i
apart and included an area of 00435 of :::N_.M.m., .\m,:m_w“”unmm__umwoahn_,wm
inches apart separated the plots. The plants were spaced about 20 _.:m__nw.
w_ou:: in the rows. The tomatoes were seeded in the field on Februar
22, and the test design was a randomized block with four _.n.._u:nu:o:u» Y

Table 1 shows that Bonny Best, Cardi i
y Best, Cardinal, Valiant, Earli: ak
land and John Baer flowered from 3 to 5 days S:.“:.._. __””__._.:.,_.s”“_ —m..ﬂ__”M...
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varieties. All of these early flowering varieties, except the Cardinal, pro- 2B _m, s .ﬂ.% mm mq g mJ.,.M 2y 5 0¥ >
duced more early fruit than the other varieties. Whether this fact is sig- g as Bo e 2% mnvw.,mn g 2 4 = 2
nificant or not will require further tests. BT LE 2 m WVW Om. 83 g ¢ 7 2 g
. T F g =] g “..Al 3 05 > = a m. =
Table 2 gives data on the quality, size, grade, total yield and per- .uL‘m 3 2 A= & g o & &
centage of marketable tomatoes. From a quality standpoint, the &d R < 2 = 3 moa b
varieties showing the most promise for the Valley under the conditions TEET g g 5
of this test were Early Rutgers, Valiant, Stokesdale, Marglobe and Lake- £33 5 W e -
land. The varicties having over 7 tous of marketable tomatoes to the . < *83 £
acre were Bonny Best, Early Rutgers, Valiant, Stokesdale, Break O'Day, | £ cmn..w.mw 0MesA< WO MO L0Q ¥ O W o Y
Lakeland and John Baer. The data also show that Bonny Best, Early Rut- i -8 lSEZRESg &8 E§ =588 n8g Rg £k 05 1yl 10
gers, Valiant and John Baer have a greater percentage of marketable j N, 3 -9 ZT5as W.,..M:D..mam aBTaas”™ n..:%..olﬂ £ 2afl
tonage in sizes 6x7 and 6x6 than do Stokesdale, Break (’Day and Lake- ! D.w.am 3||%E v Ra g™ m:su.,.mf.w..m.l.ml_m.$m.m.,m:® g5 g g 2~
land. , sE8elERisis 558889885, £3% |28
o xle. EgeE 2o BPPAETAERRPT ~ BT~ o o
The results of the tomato experiment indicate that under the grow- g 32 m..om £ %0 nmr .m. ®Q M “ga " 30303 9 \Um s. § & o O
ing conditions of the spring of 1949, the Valiant variety was one of the 2 sg|=s 28&8E B3 88 ES88Ag .5 &~ = 39
earliest and gave the highest yield of marketable tomatoes of the 15 ; Eloe Bed Loggps gofgacld = = B
e p . s 9688 Fog Bg-Fg £gg32ap® = =
varieties being tested. One disadvantage, however, of the valiant was Z 3 alss el 52 <9 T Lo5e 9 = Y 8
its tendency to produce open vines which allowed the fruit to sunburn. q., asyt- 28 g g A8g8/"# s “
S B
Early Rutgers presented the highest quality from the standpoint of 2 Tha
a greenwrap tomato desired by most shippers, but it did not have the fac- 3 pIpa O g QU0 GO R0 e
moqﬁwwn early maturity which is important for a greenwrap tomato variety 2 SR 538 5% B8 % FIKRR & B8 2 %
in this area. 8 3 .
S /%
2 i
! 5 B Tllowmto D P PP PR C
19 | k ol Hoo = o 9
Table 1 R Elleily — s QOO0 DR @ = =
. . I o e =1 D D O ADO3 o o S >
Flowering and harvest dates of tomato varieties - 37 s
JE—— . c g s ]
Date when 25% or Average tons per acre of _ » adl ~ % -
more of plants marketable tomatoes by . v o Zll=eie =) i ; @
) ) . 8 —_ D IV~ DO Q U & ja
were in blossom harvest dates £ w. eI 88 e B8 85 B2& 8 $ 5 16 SIE
Ave. No. - & =m0 &
of plants & v 8 'S 5 m
Variety per rep. 413 4-15 4-18 524 531 6-14 Total > E2 . e 12207
) - T valer o2 g 8 2 % |IB gie
Bonny Best 37 177 353 257 17.87 5 ®g8 > e L -1 )
Cardinal 37 . 24 279 337 640 T € %Wk
Improved Pearson 38 s 09 103 360 472 g 22 8|5
Pritchard 35 ° 42 113 448 608 ~ 73 o B
42 113 4 . g Sl 4 o oW - 5o
Early Rutgers 38 o 97 208 490 725 E z2|BRe LR 2k pa Bke o o SR I 1S
Valiant 39 ° 230 299 455 9.84 E b7TICOs Sio A® s OeN W © W Pl g
Grothew's Globe 35 e T12 133 426 571 S 3% 2|8
Stokesdale 38 ° 69 3.02 470 84l ) 2
Break O'Da 38 ° 114 181 5 "nilgs=g & o , S
Marglobe 37 o Ma 1% iT ses SEIBEE  Bx of Be ESe o 5 B |Fg) S
. . . . a _n./m % nm\w — % n.rOr (O 10 DMLY e e LI
Gulf State Market 37 o 04 79 341 4.24 o g ! i © Qo 010 & © «w A o
Earliana 8 * 110 249 135 494 X =
Lakeland 40 e 150 278 455 8.83 ol o |3
WM——_..M—.WHM ww . . w.mm 273 347 8.05 ) T(1288 58 88 88 328 8 B R |85 &
P S ~r [y 29 1 R
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Another tomato varicty which showed promise of being adaptable
to this area was the Lakeland. Its main disadvantage was a tendency to

produce small fruit.

It is clear from the results obtained in this test that further research
is needed on tomato varieties for the Lower Rio Grande Valley of Texas.
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Factors Affecting Fruit Set in Vegetables
F. W. Went

Dr. Went's main interest is Botany and Horticulture. He has
done outstanding work in the field of plant hormones at the Uni-
versity of Utrecht, Buitenzorg Gardens, and the California Insti-
tute of Technology. He is currenily engaged in rescarch on effects
of climate on plants.

There are fashions in research, as in anything clse. Sometimes they
take on the proportions of fads. Research on flowering of plants has
gone through several periods in which one or another concept dominated.

The carliest—not very successful—stage was when Sachs suggested
the existence of special flower forming substance. 1t became then almost
a fashion to disprove Sachs’ contention. This gradually, especcially through
the work of Klebs, changed into an investigation of the cffect of nutrition
on flowering. Thus the main emphasis was shifted from the control of
flowering by internal factors to an external control, through carbohydrate
or nitrogen levels inside the plant. Klebs had had rcc% success in the
control of sexual reproduction of algae and fungi, which we now believe
must have been fortuitous, because he partially nsed heterothalic organ-
isms. .

In America these viewpoints were introduced by Kraus and Kraybill
(6), who published experiments in which they controlled flowering and
fruiting in tomato plants by different levels of nitrogen nutrition and
variations in shading. They interpreted their results as an expression of
the carbon-nitrogen ratio inside LE lant. We would perhaps now inter-
pret their results somewhat differently, for it is too simple to assume that
shading has only an effect on carbohydrate content of the plant. Yet it
was their work, and that of Garner and AHard (3), which sttbngly stimu-
lated all experimental work on flowering aud fruiting in the last 30
years here in America. Garner and Allard bad found, that the seasonal

Howering of so many plants was predominantly caused by differences in

day length from season to season. This amazing discovery enabled in-
vestigators to change plants from vegetative to flowering at will. The
success of this work, and even more the ease and simplicity with which
plants could thus be flowered made photoperiodisin a pet subject of in-
vestigations in botanical, agricultural and horticultural institutions.

This has led to a possible over-emphasis on the importance of photo-
w.w:o%m_: in the life of plants in general, at least as far as flowering and
ruiting is concerned.

an.swm:m—.?nmc:dnmxn_:t_nm?oEa<3f?.§?72-%nma_.m»mc,
:—vo:awrnmmmmnﬂ cm cz.n.nmw—naon\mr.,,.m_.&:_v\3.:—5..:::.«.:::cinl:m::m
fruiting. Two hundred years-dgo*Adanson pointed out that the time of
leafing out and flowering of fruit trees in spring is connected with the
temperature. One hundred years ago Boussingault in France showed that
the ripening of wheat and other field crops depended on the amount of
heat it had received during its life. When for each wheat growing area
the mean temperatures during the life cycle of wheat were added for each
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day, so-called heat sums were obtained, which were about the same for
all regions. This meant that in a_warmer climate wheat needed fewer
days to ripen than in a cooler region. In a variation, introduced in 1855
by Alphonse DeCandolle (1), the heat sum is still in use to make pre-
dictions as to ripening date of peas or grapes. The improvement was not
to use the freezing point as the base for the heat swns, but to use a
higher temperature, ?.. instance 40°F. on the assumption that practically
no physiological processes occur below this critical base temperature.
Recently Nuttonson (9) had suggested a further modification of the
heat-sum method, by introducing the wrgo—ucion_ into it. This gives a
great improvement in the calculations for those plants which are photo-

periodically sensitive.

All this work on heat sums assumes that there is an arithmetical re-
lationship between temperature and plant response. Since the days of
Sachs, Van't Hoff, Blackman and so many others we know that this is
not so. Above a certain critical temperature (the optimum) the temper-
ature effect becomes negative. Therefore not only the lower temperatures,
but also the higher ones should be subtracted. This, however, is not the
only difficulty. There are two others, equally serious in impairing the
theoretical significance of the heat sum as controlling plant development.
One of these objections is that often the relationship between tempera-
ture eand development is not arithmefical, but exponential. Another ob-
jection is that usually each development stage of a plant has a different
temperature response and optimum temperature. This was first argued
by Sachs, but excellent experimental evidence was produced by Blaauw
and collaborators (4,7) in a series of very important papers, starting about
1920. Blaauw worked especially with flowering bulbs, such as tulip, hya-
cinth and daffodil. He found that e.g. in the hyacinth the optimum tem-
perature for initiation of leaves is 34°C, for actual elongation about 20°C
and for root formation and root growth 27°C. Whereas for each process 2
heat-sum might be calculated, for the plant as a whole this has no mean-
ing. There is no one temperature, in which the hyacinth will grow and
flower, if kept constant throughout the year. Therefore hyacinths and
tulips only grow in temperate climates with the proper temperature
fluctuation from season to season.

It is a sad commentary on the so-called impartiality of scientists,
that very few plant scientists know of the work of Blaauw, but every
one can tell you about Lysenko and his discovery of the effects of tem-
perature treatment of seeds on shortening or lengthing of the growing
period of some crop plants. Blaauw’s work is much more comprehensive,
worked out in much greater detail, and proceeds that of Lysenko by many
years.

Recently more information about flowering and fruiting of plants
has come from experiments in air conditioned greenhouses (2, 10, 11, 12)
in which temperature, humidity and other atmospheric factors can be
controlled and kept constant over any desired length of time. This has
led to a better appreciation of the effects of climate in general on plants.
Let me first describe the Earhart Plant Research Laboratory (13) in
which this work is now being carried out at the California Institute of

Technology.
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This building contains 6 separate greenhouses, each of which can
be kept at a different temperature. The controls are such that the tem-
perature anywhere inside the greenhouse does not differ more than 1
degree from what the thermostat has been set for. In addition there are
9 rooms, kept at temperatures ranging from 36° to 86° F. Here the plants
are subject to artificial light to darkness. Because the plants are grown
on wheeled tables, they can easily be moved from one condition to
another, and thus a very large number of combinations of temperature
and light treatments are possible. Not only temperature, _.:E?_:Q and
light can be controlled, but also wind, rain, fog, gasses and nutrition.
Therefore we can expect in the future the solution of a number of pro-
blems connected with the response of plants to climate.

As an example of what can be accomplished in these greenhouses, 1
want to describe an experiment with tomatoes, just completed. Plants
were grown in 2-gallon crocks, and as soon as they were well established
they were placed in the different experimental conditions. Partly the
greenhouses were used for natural A_...v\?m_:. and partly the artificial light
rooms. It turned out, that at light intensities of about 1000 f.c. fairly nor-
mal growth occurred, but most flower stands aborted until the light in-
tensity was increased to btween 1500 and 2000 f.c. Then normal flowers
developed, and fruits started to grow, provided the light from fluorescent
tubes was augmented with incandescent light. As the photographs show,
magnificent tomato plants could be grown in this artificial rm_:. But
when the temperature was kept at 50°F, practically no growth occurred,
and when the plants were kept at still lower temperatures they soon
died. At 86°F. constantly they also looked rather sickly, with drying of
the leaf margins.

Fruit set was strongly affected by night temperature. At two dif
ferent day temperatures of 70° and 80° there was very little difference
in response to night temperature, in general the plants under the warm-
er day conditions produced ripe fruit a week earlier, but did not pro-
duce more fruit. i:» best fruit set and fruit ripening occurred in these
Essex Wonder tomatoes at about 70°F. As the curves show, a few de-
grees lower or higher temperature decreases fruit setting and ripening
so much, that commercial production is impossible. Most interesting is
the gradual shift in optimal conditions for r.:: set. Where most fruits
start to set at about 70-75°F, a month later the plants kept at 60-65° set
more fruits, and for ripening of the fruit the same holds. Therefore a to-
mato plant requires fairly high night temperiatures to start setting fruit,
but once it has started, it gradually adapts itself to lower night temper-
atures. This is not due to just a slower rate of development at the lower
night temperatures, for L:u plants gradually start to grow faster and
faster at lower night temperatures, whereas they continue to grow at
the same rate at the higher night temperatures. .Hw“c tomato is not an ex-
ceptional plant either, for we found the same temperature adaption in
chili pepper plants, in which it is more extreme. Therefore we have a very
nice parallelism between the usual climatic changes and optimal fruit
setting conditions for tomatoes and peppers. When these plants are set
out in the field, vsually in late spring or early summer, the night temn-
peratures are too low to allow fruit set. Around the first of July the nights
get warm enough and the first fruit set. As the season progresses, and
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the nights get cooler again, tomato and pepper plants continue to sct
fruit. This is particularly pronounced in peppers, which are being har-
vested in Califarnia until the first killing frost.

- Not only fruit set and ripening, but also fruit size is strongly affected
by temperature. The higher the temperature, the smaller tomato fruits
are. In this respect day and night temperatures both are effective.

We now come to the problem why we get such enormous differences
in production. Let us first look at the vegetative development. Although
there are big differences at the lowest temperature (below 40" F night
temperature ), between 43 and 86° night temperature, vegetative develop-
ment is not very different, at least not sufficiently so, to explain the dif-
ferences in fruit set. We see however a very significant trend; root weight
decreases steadily as the night temperature increases. This shows that,
since growth of isolated roots is greater at higher temperatures than at
lower, the higher night (and day) temperatures have an indirect inhibi-
tory effect on root growth. This same effect we see, less pronounced, for
the weight of fruits developing on the plant after the initial advantage of
the plants kept in higher temperatures has worn off. Finally we see an-
other clear-cut temperature effect: the higher the night temperature, the
greater the number of flowers and flowerbuds which abscise, and thus
never develop into fruit. When this is viewed from the standpoint of basic
%r siological processes, as influenced By temperature, we can draw the

ollowing conclusions.

1. Sugar transport can explain most of the previously mentioned
phenomena, because in the tomato it decreases as the temperature rises.
That decreases the sugar supply towards the roots, and the sugar trans-
port becomes an :.c::.m_.:mr critical process as the plant grows. This
sugar transport is less important for leaf development. Therefore we sec
that those parts of the plant which are farthest removed from the leaves,
*aré most reduced in development by high night temperatures: fruits and
roots. In addition there is the effect of temperature on respiration, which
will tend to accentuate the relative sugar lack in roots, fruits and grow-
ing tips of the plants grown at high night tempratures.

2. Most of the growth of a tomato plant occurs during night. There-
fore the night temperature is so important in its development. In judging
the suitability of a particular climate for tomato growth it is essential to
know the night temperature. As a simple rule one can arrive at this by
adding Y owv the difference between maximum and minimum tempera-
tures to the minimum temperature. This rule holds for individual days
and for monthly averages. Also as a general rule it can be said, that when
the night temperature is suitable for tomato growth and fruit set, the
day temperatures (which should be higher than the night temperature)
are probably within the proper range, although the tomato plant does
better when the days are relatively cool.

3. A number of details about the response of tomatoes to climate
have yet to be worked out. What would happen, for instance, when
plants were subjected during the first half of the night to a high tem-
perature, which would increase sugar transport. It is conceivable that
ithis would speed up overall development of the plant. Or it is possible to

apply sugar to plants grown at high temperatures, making translocation
of sugar not critical any more.

4. There are considerable differences in response to climate between
tomato varieties. Some have a very narrow range of night temperatures
within which they can set fruit (like the Santa Clura Canner and other
varieties grown in Central California). Others do well over a fairly wide
-ange of night temperatures (such as the Ewrliana, Essex Wonder or
greenhouse varieties ), and the majority of varietics range between these
two types of response. This means not only that different tomato varieties
have to be grown in different climates, but also that differences in pro-
duction from year to year in the same location may be largely due to
slight "differences in climate from year to year. When in a certain year
the average night temperature is only 2°F, lower in the critical range,
this may result in only half the tonnage per acre.

5. Such knowledge of climatic responses of plants will become par-
ticularly important when long-range weather forecasting is developed
more extensively. Then the proper tomato variety can be planted for the
Jﬁn of weather to be expected. This should be entirely practical if e.g.
the July night temperatures can be predicted in early May. But even
now canneries can predict almost a month in advance when heavy fruit
production can be expected. This always occurs a month after a series
of about 5 nights during which the temperature has not dropped below
60°F. (or _:mwnn or lower, depending on the variety ).

6. I will not dwell on the importance this knowledge has on the
selection of varieties, because in a warm year warm weather varieties
will be selctede, whereas in a cool year the opposite happens. But I waut
to point out, that once we can express the climatic response of a plant
in the form of a mathematical formula (of which the heat unit is an
over-simplified example ), it will become possible to determine the heredi-

tary behavior of this response, which almost certainly will be complex,

and thus we may be able to produce more easily just the type of variety
we want, by combining the proper group of genes.

There is another approach to the problem of fruit growth now being
followed at the California Institute of Technology. Two students, Nitsch
(8) and Jansen (5), have succeeded in cultivating tomato fruits detached
from the plant. They took tomato flowers, ,<_:L._. were externally steril-
ized to kill all adhering bacteria and fungi, and they placed them on a
medium containing salts, sugar and other substances. If the latter were
properly chosen, the ovaries in the flowers started to enlarge and grow
into normal although small fruits, which ripend in the same time as
the fruits developing while attached to the plant. After about 6 weeks
these test tube tomatoes turned ved, and tasted like normal tomatoes. Al-
though it is unlikely that such test tube fruits will ever replace plant-
grown fruits on the market, these stadies are important because they tell
us what the exact food requirements are for the growing fruit, and we
may improve fruit set and growth on the plant.

[ think that the work in the field of Plant Physiology carried out in
the last 2 decennia has sufficiently proven that we cannot discover new
facts about the basic principles of growth, be it of stems, roots, leaves,
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flowers or fruits, which will not, within shorter or longer time, become
valuable for the practical grower. After all our whole existence on the earth
is dependent upon plant growth, directly or indirectly, and anything we
find out about it, no matter how ap syarently trivial, may mean thousands
or millions of dollars when :Eu__.mn’ to agriculture or horticulture. But
the important thing is, that we must have something to apply, some basic
piece of knowledge. We must realize, that the very intensive search for im-
provements in practical plant growing by :Ev_w;:m existing knowledge
must ultimately lead to diminishing returns, unicss new knowledge be-
comes available. It is my firm conviction, that proportionately not enough
energy and money is spent on the investigation of basic problems, and
that, even in the near wi:nn. funds invested in basic research on plant
growth will yield disproportionately large returns. 1 believe that we are
on the verge of very great advances in agriculture, and that future his-
torians i:ﬁ speak of the next few decennia as the “agricultural revolu-
tion”, like we now speak of “the industrial revolution” during the last
century, when coutrolled technological development replaced the rule
of thumb in manufacturing and the chemical industry. We will achieve
this by much better knowledge of the plant and soil, and by weather con-
trol. Among the latter irrigation and greenhouse culture are well-develop-
ed, but we will see many other climatic factors controlled, such as wind.
night temperature, photo-period, and even rain. This will become particu-
larly important in regions like the Rio Grande Valley, where winter does
not mean cessation of all growth and horticulture.
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Fertilizer Trials with Grapefruit
at Rio Farms, Inc.

Convrr Epwanps?, Horticulturist,
Rio Farms, Inc., Edcouch, Texas

Mr. Edwards has been horticulturist and soil scientist at Rio
Farms since 1945. His main ficlds of interesl are; citrus nuirsery
practice, irrigation, drainage, and fertilizers.
~ The only _z_r__.v.__nz report on the effect of fertilization on citrus
sroduction in the Rio Grande Valley is by Friend, who presented it be-
ore this Institute in 1947. He reported that a sleet storm, red scale epi-
demic, flood, hurricane, and freeze greatly interfered with the early fertil-
izer trials initinted on Marsh Crapefruit at the Valley Experiment Station

in 1924. The various fertilizer treatments used were not described but, ac-

cording to Friend, “we arrived at the conclusion that nitrogen is the
element of primary importance in the nutrition of Valley citrus trees™.
lu another test started in 1933 on eight year old Marsh Grapefruit he
compared the effect of a_complete fertilizer (10-30-10) with 10-30-0 and
10-0-0 formulas. He used ten pounds per tree per year of cach fertilizer
mixture. From this test Friend reported “potassium had no effect on
increasing yields over nitrogen alone or nitrogen plus phosphorous.”

In a third test, lasting eight years, Friend compared the effect of a
complete fertilizer (10-30-10) with that of a 16-20-0 and of sulfate of
ammonia. The quantity of fertilizer used per treatment was based on
“comparable money values”. Since the money value of the different fer-
tilizer formulas varied from year to year and no data is given as to the
exact amounts used, it is difficult to arrive at any conclusions from his
report on the efficacy of the treatments.

The purpose of this paper is to present the results of a fertilizer
tests conducted by Rio Farms, Inc., on Marsh Grapefruit from 1945 to
1948. Two levels of nitrogen fertilization, low nitrogen plus low phos-
phate and low nitrogen plus high phosphate, are compared with a com-
plete (low nitrogen plus low_phosphate plus potash) fertilizer control.
The tests were conducted on Brennan fine .ﬁ:z__% loam, the predominant
soil type of the Rio Farms area. This report is concerned with yield
data only.

Experimental Methods

A system of six plots was established in each of three blocks. Block

I was located on Rio Farms block 52 lot 5, Block 11 on Rio Farms block
59 lot 12, and Block 11T on Rio Farms block 59 lot 7. Blocks 1 and 1I were
adjacent while block 11T was located one mile distant from I and I1. Each
lot consisted of sixteen trees in a square four trees wide by four trees

ong and is completely surrounded by buffer rows. The planting dis-

1The writer wishes to express appreciation to Dr. Bars Pickett, formerly
Valley Experiment Station and now of Univ. of Ga. for helpful guidance
arranging the experiments.
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tance is 25 x 25 feet. Six fertilizer treatments, arranged in random fashion,
were established in each of the tree blocks.

The trees were fourteen years old at the beginning of the test. They
had not been fertilized during the five year period prior to the treatments.
The differential fertilizer mixtures were applied during the tree crop
years 1946-47 through 1948-49. The total poundage was applied in one
application per year in January. It was distributed by hand under the
trees and outside the skirts of the trees to cover the entire root zone of
the tree. A light discing and irrigation following the fertilizer application
to mix the fertilizer into the soil.

The six fertilizer treatments were as follows:

Treatment Fertilizer materials, pounds per tree
A No fertilizer

B-Low N 5 Ibs. ammonium nitrate

C-High N 7.73 Ibs. ammonium nitrate

5 Ibs. ammonium nitrate + 8.125 Ibs.
superphosphate

5lbs. ammonium nitrate 4 16.25 Ibs.
superphosphate

F-Low N -+ low P205 + low K205 lbs. ammonium nitrate -I- 8.125 Ibs.

superphosphate + 1.693 lbs. mur-

iate of potash.

D-Low N | Low P205

E-Low N -+ Iligh P205

The amonium nitrate contained 32%¢ N, the superphosphate 209 P205,
and the muriate of potash 5% of K20.

Snnmm_.:.:.n %d.é in_.nrmcn:_ianoo:?o__vv\w_,n,__mn‘cm;ﬁman
cutter and a light dicing, Sprinkler irrigation was employed throughout
the entire three years experiment.

ﬁn_m_.ncc_.&mim_.aovr::amo:a:n_.:-m_.E.L::_Eﬁ:.cna—:._.:-:ﬁ
year (1945-46 season) previous to the application of the mc_.:.wwn_.v.
and during a two year period of the fertilizer trials. The freeze of Jan-
uary 30, 1949 caused so much damage to the trees that the fertilizer test
was discontinued at this time. No measurements were made on growth
of the trees but occasional inspections were made of color of foliage and
amount of new growth.

Experimental Results

During the first year of the experiment very little difference appeared
in color of the foliage and growth of the trees within the plots. However
during the second and thirdiyear;-outstanding difference occurred. The
foliage of the trees in the no fertilizer plot was a very dull greenish yellow
color and the trees showed very little new growth the second and third
year. The trees in the other treatments showed much new growth and
the foliage was a very dark green. The highest nitrogen treatment in-
duced more new growth and a darker green color than the other fer-
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ser four treated plots showed about the same

tilizer treatments. The otl
ere scemed to be no difference in the color of

amount of growth, and th
foliage among the plots.

the tree blocks for three crops of fruit

The yield data by plots for for d
average vield in pounds per tree

is presented in table L The figures are
for the sixteen trees in each plot.

The record for the 1945-46 crops represents the yield before dif-
ferential treatments began. It is seen that the trees in block 1 had the
most uniform yields at the onset of the fertilizer treatments. The yields

in block I were high for treatment B and low for C and E. In block 111
the vields showed extreme variation, being low for A, B and C and high

TABLE 1

The Effect of Fertilizer Treatment on Yield
of Marsh Grapefruit for Three Locations

Average Yield in pounds per tree

Treatment
: by crop year
~1945-46 1946-47 1047-45
Block [
A-No fertilizer 269 619 397
B-Low N 481 695 777
C-High N . 316 615 700
D-Low N + low P205 378 599 - 619
E-Low N + high P205 307 629 643
F-Low N + low P205 + low K20 394 524 526
Block 11
A-No fertilizer 494 394 563
B-Low N 521 465 569
C-High N 481 488 723
D-Low N -+ low P205 493 479 613
E-Low N -I- high P205 561 556 642
F-Low N + low P205 + low K20 533 G611 667
Block 111
A-No fertilizer 297 1042 800
B-Low N 195 928 660
C-High N 215 645 475
D-Low N + low P205 662 577 390
E-Low N + high P205 366 546 287
F-Low N + low P205 + low K20 468 602 466

* Average for sixteen trees in each plot

for D. The trees in block 111 were of irregular size and had not been ir-
rigated adequately the year prior to the fertilizer test and these factors
probably account for some of these variations in the viclds.

_wc.z:uc:m:.cmcz:mn.‘n:ccu.:_%mc_ﬂ_mm::_c::?..;.::.S:._.::.a
blocks at the onset of the treatments it appeared ar.m:.:_u_». to examine
the data for each block separately for trends on the ctfect of fertilizer
treatments on yield.

fn block 1 for the 1946-47 crop there was no trend in yields in favor
of any treatment. The low N treatment CWN_ was high but the difference
in yicld was no greater than was observec between plots at the onset
of the test. During the second crop year (1947-48) all fertilizer treatments
showed a large increase in yield over the no fertilizer control. Of the five
fortilizer treatments, B gave the highest yield and F the lowest.

An inspection of the yield records for block II shows a large increase
in yield for all fertilizer treatments over the control (A) during the first
crop year of differential treatments and for all except low N (B) during
the second crop year. The highest yield duriifg the first crop year was
obtained on the complete fertilizer (F) treatment while in the second
year the highest yield was obtained on the high N treatment (C).

The record for block 111 shows the highest yield for the no-fertilizer
treatment (A) for both crop years for differential treatment. The extreme
nonuniformity of yield ::A__ the neglected condition of the trees of the
plots of this block at the onset of the test may account for the erratic
vields obtained under differential treatments.

Discussion

The duta for blocks 1 and II which had fairly uniform yields at the
beginning of the experiment show an outstanding increase in yield of
fruit for treatments B to F as compared to the no-fertilizer treatment A.
In block I this increase in yield was not apparent until the second year
of differential treatments while in block II the increase occurred during

both years.

While the trees in all fertilizer treatments (B to F') in blocks I and II
showed increases in yields over no fertilizer, there were no consistent dif-
ferences from year to year and plot to plot in yields observed among the
various treatments. The only fertilizer constitutent which occurred in all
of these treatments was nitrogen and in all probability this was the ef-
fective constituent of all treatments. The additions of P205 and K20
probably did not increase the effectiveness of the nitrogen component.

The results obtained in block Il differ radically from those of block
1 and 1I. The non-uniformity of the trees of block III at the onset of the
test indicated that factors other than fertilizer were affecting yields more
than the fertilizer treatment and little knowledge can be gained on the
effect of fertilization on such plots. These results suggest that in estab-
lishing fertilizer plots more care should be given to obtaining uniform
trees. The trees should be given uniform cultural treatment for several
vears prior to the test as well as during the test to eliminate as much
as possible factors other than the fertilizer treatments.




Salt and Boron Tolerance of Shary Red
Grapefruit and Valencia Orange on Sour
Orange and Cleopatra Mandarin Rootstocks'

WiLian C. Coorer2, U. S. Department of Agriculture,
Weslaco, Texas and CorveLL EDWARDS, Rio Farms, Inc.,
Edcouch, Texas

Dr. Cooper is interested in plant hormones, in citrus and other
sub-tropical fruits. He has been associated with the .C.m..U.>n as
Plant Physiologist for 20 years and has done work in this field
in California, Florida, Texas, Puterto Rico and Peru.

Mr. Edwards has been horticulturist and soil scientist at Rio

Farms since 1945. His main fields in interest are citrus nursery
practice, irrigation, drainage, and fertilizers.

INTRODUCTION

Underlying water tables in many of the citrus orchards usually con-
tain harmful quantities of soluble salts and boron (Maierhofer, 1947,
Bloodworth, 1948, and Wilcox, 1948). The amounts of salt and of boron
in such ground water have been generally observed to be several times
as much as in irrigation water used on these lands. Tt is known from the
work of Kelly and Thomas (1920), Haas (1932), and Chapman and
Kelley (1943) that oranges and grapefruit are extremely sensitive o
soluble salts in the soil. Likewise the work of Kelley and Brown (1928),
Haas (1929), Scofield and Wilcox (1931), and Eaton (1935) show that
soluble boron in concentrations as low as one part per million in the
irrigation water is extremely toxic to citrus.

Eaton and Blair (1935) have shown that boron concentrations ac-
cumulating in the leaves of Eureka lemon and Scuerinia buxifolia were
directly influenced by the rootstocks upon which the species were grown.
Plants of lemon on Severinia buxifolia roots had only one-third as much
boron in their leaves as those of lemon plants grown on their own roots;
likewise, the boron cencentration in leaves of Scuerinia was increased

1 These investigations are a part of the cooperative citrus rootstock project
conducted by the Texas Agricultural Experiment Station and the U.S. De-
partment of Agriculture The work was supported in part by a grant to the
Texas Agricultural Experiment Station by Rio Farms, Inc., Edcouch, Texas.

The writers wish to express their appreciation to Dr. H. E. Haywaod and
Mr. L. V. Wilcox of the U. S. Regional Salinity and Rubidoux Laboratories,
Riverside, Calif.; Mr. J. W. Birdwell of the Texas Agricultural Experiment
Station; Mr. W. G. Godbey of the Agricultural Consultant Laboratories, Wes-
laco, Texas; and Mr. A. H. Law at McAllen forivaluable assistance rendered

in these investigations.

2 Physiologist, Division of Fruit and Vegetable Crops and Diseases, Bureau
of Plant Industry, Soils, and Agricultural Engineering, Agricultural Re-
search Administration, U. S. Department of Agriculture, Weslaco, Texas.

3 Horticulturist, Rio Farms, Inc., Edcouch, Texas. .

threefold in the plants grown on lemon roots. Also it was reported by
Roy (1943) in Florida that leaves of grapefruit on sour orange root con-
:::mi considerably less boron than leaves of grapefruit on rough lemon
or Cleopatra mandarin. Later Haas (19) found that sour orange root-
stocks cause the least accumulation of boron in Valencia orange leaves;
the sweet orange and Cleopatra mandarin rootstocks somewhat more,
and the trifolinte orange the highest accumulation. ’

_In regard to the influence of rootstock on salt injury to the scion
S:._mﬂw\ of citrus, very little has been reported. Swingle (1943) has di-
rected attention to the fact that shaddocks and several citrus relatives
including Merope angulata, Severinia buxifolia, Eremocitrus glauca and
the eremolemon, are very resistant to salt injury and seem worthy of trial
as rootstocks for citrus. Webber (1948) states that in salty areas of Cali-
fornia the sour orange root is more susceptible to salt injury than the
sweet orange root. He attributes this salt tolerance of sweet orange to
its shallow root system which takes in less water by subirrigation from
a salty water table than the deep-ronted sour orange.

~ Because of these reports indicating an influence of rootstock on salt
injury of the scion and on the accumulation of boron in the leaves of the
scion, it has seemed desireable to consider salt and boron tolerance of
rootstocks in the search for an adaptable rootstock to replace the Tristeza-
susceptible sour orange stock. . .

The investigations on salt tolerance of the sour orange rootstock (the
stock used exclusively in the Valley previous to recognition of its associa-
tion with Tristeza in South America) and the Cleopatra iandarin m._
Pristeza-resistant stock now being used extensively by the Valley .H:..v.n_. -
men ) was started in 1947 in three plots at the <=mn< Experiment mgzow
In these plots Cleopatra mandarin seedlings, sour orange seedlings Red
Blush grapefruit on sour orange and Cleopatra mandarin, and Valencia
c..::w.«m on Cleopatra mandarin were irrigated with canal water, and with
anal water to which salts were added to raise the salt content to 2500
ppm and 5000 ppm. These tests indicated that grapefruit on Cleopatra
mandarin stock is slower in developing leaf symptoms of salt excess A_.ﬁ
the high salt treatment than is grapefruit on sour orange. The low m._._n
(2500 ppm) treatment caused no leaf symptoms of salt excess on gra se-
_._.::r‘ grown on either rootstock. Also it was shown that Valencia o ”_~_ e
on Cleopatra root developed fewer leaf symptoms of salt excess SE“ :_”m
high salt treatment than did Red Blush grapefruit on the same root.

A boron impurity in the salt solutions used in the early part of these
tests complicated the interpretation of the data. In order to clarify the
questions raised _.w the 1947-48 tests, a new series of plots involving red
grapefruit and Valencia orange on Cleopatra mandarin and sour orange
rootstock were treated with canal water, canal water plus salt AS_M.:_J:
chloride and sodium chloride)- relatively free of boron, canal 2..5“4 plus
boron, and canal water plus boron-salt mixture. The .—:.mmm:n pa x:.F re-
ports progress made during 1949 in these tests. The tests are by :on_:.w:_...
completed as treatments have not continued long enough for full ommnn.m
of treatment on growth. Also chemical analysis of leaves for sodium, chlor-
ides, and boron have not been completed. This report deals mainly witl
leaf symptoms developed. : D '




EXPERIMENTAL PROCEDURES

Plant Materials

Tests were made with the following plant materials:
Valencia orange on sour orange
Valencia orange on Cleopatra mandarin
Shary red grapefruit on sour orangc
Shary red grapefruit on Cleopatra mandarin
Cleopatra mandarin seedling.

The plant materials were donated to the project by Mr. A. 1. Law
of McAllen. The Cleopatra and sour orange rootstocks were started from
seed planted in the spring of 1947. The seedlings were lined out in the
nursery in September 1947 and were budded in the spring of 1948. The
Shary red grapefruit were taken from a thirteen-year-old progeny or-
chard of Shary red trees said to have come directly from buds on the
original sport w::v of this red grapefruit strain.

The plant material was dug from the Law nursery, balled, and trans-
planted to sixteen test plots at Rio Farms, Inc., Monte Alto, on Dcember
1, 1948. The fifteen-foot-square plots were of the same design as those
used in the previous tests (Cooper 1948). The trees in each plot were
planted in a Latin square design of five rows, three feet apart with one
tree of each of the five test combinations in each row.

The soil of the test plot area is classed as a Brennan fine sandy loam.
The surface two feet of soil is of grayish brown color, fine granular, fri-
able, and non-calcareous, with a saturation percentage of 34. It is well
drained, with no sign of a water table in a 14-foot deep test hole.

The plants of all plots were irrigated with canal water until May
1949. Most of the _Wr:_»m were dormant at the time of the January 3L
1949 freeze and only a few were injured. The plants grew luxuriantly
through March and April and had developed a fair sized top by May.

Salt and Boron Treatments

Beginning May 9 duplicate plots were irrigated with eight treat-
ment solutions, as follows:

Treatment No. Plot No.  Boron added, p.p.m.4 Salt added. p.p.m.

1 1and 9 0 0
2 2 and 10 1 0
3 3 and 11 3 0
4 4 and 12 6 0
5 5 and 13 0 5000
6 6 and 14 1 5000
7 7 and 15 3 5000
8 8 and 16 6 5000

Each of treatments 1 to 8 was assigned by chance to one of the eight
plots on the east side of the c_::z_.m&wﬁﬁ%m&,e:a of the eight plots on
the west of the planting area, as shown in“figure 1.

The added salt in each instance was one-half calcium chloride

(CaCl2)5 and one-half sodium chloride (NaCl)3. It was applied in the

4 Parts per million
5 Hereafter refered to by these symbols.
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d for th 1948 series (Cooper, 1948). Analysis

of the NaCl showed only a trace of boron, and the CaCl2 (sample of salt

from bulk purchase) showed only 24 ppm. The added boron was supplied

in the form of Boric Acid Crystals, USP grade. TABLE I
Ow_o:_»»m.& amounts of NaCl, CaCl2, and ._E_.mn acid were added to ANALYSIS OF IRRIGATION WATER FCR

canal water in preparing the treatment solutions. After the salts were CONCEN"

dissolved in the tank of water the solution was mixed thoroughly by pump- 'ONCENTRATION OF SALTS AND BORON

ing the solution from the bottom of the tank back into the top for fifteen .. . :..
then pumped from irrigation tank to the plots. B SRR R e Cemme s

sam manner as describe

minutes. The solution was satio
A sample of the solution was taken from the irrigating hose when half Date Irrigation Treatment
of the water had been punped from the mixing tank. Avnlicd . X
. . . NP Applie 2 3 4 5 6 7
A salt and boron analysis of these samples of eight irrigation solu- C Cconc ) . . ! 8
tions for the various irrigation dates is given in table 1. There was no oncentration of salts — E.C,, millmhos per cm.
mmm—:m_.o»:n difference in the salinity of irrigation treatiments No. 1 to No. 4. 5-14-49 1.4 2.0 —_ o _ _ _
The salinity for the four irrigation solutions at all dates averaged 1.24 6. 1.49 - 13
milimhos per cm., or approximately 744 p.p.m. ‘ . 1.4 1.4 8.0 9.0 110 105
- . o . . . 6-16-49 1.4 1.4
The salt analysis of irrigation solutions 5 to 8 inclusive, averaged 14 1.4 100 100 100 9.5
9.14 millimhos per cm, or 5484 p.p.m. There was no apparent difference 6-30-49 0.9 0.9 09 - 09 7.2 8.2 8.9 9.0
i ~entrati the solutions. .
in the salt concentrations of the solutions 7-15-49 10 1.0 0.9 o 85 60 60 o1
The boron analysis shows values near the desired levels with a few 7-30-49 — — 1.1 _ 4.1 95 8.6 ...
exceptions. The concentration of boron in canal water (treatment No. 1) 8-16-49 L3 . ) . : :
was approximately 0.25 ppm and that in canal water plus salt (treatment -6 . 1.3 1.2 1.2 9.0 9.5 9.8 9.5
No. 5) was Em_u_.oiaﬁo y 0.4 c.w.:... The 3.50 figure for treatment No. 2 9- 2-49 1.6 14 .15 1.0 9.0 8.0 9.0 9.5
on 6-15-49 and the 25.69 figure for treatment No. 3 on 6-16-49 were out 10-10-49 1o 08 ’
of line and unaccountable, and they are not associated with any unusual ’ . 1.0 1.9 11.0 8.0 10.0 9.5
leaf symptoms for these plots. Concentration of boron — ppm.
The boron determinations were made in the Citrus Rootstock Lab- 5-14-48 - — — — — —_ — —
oratory at Weslaco by a modification® of the Hatcher and Wilcox (1949) 6- 1-49 034 163 427 -
Carmine method. A few determinations shown in table 1 were made by ) N 5 045 188 280 640
Hatcher by the electrometric titration method.. These values (5.92 for 6-16-49. 023  3.50 2568 670  1.02 080 403 727
treatment No. 4 and 6.04 for :.m..&ﬁm:» No. 8) are similar to the desired 6-30-49 0.35 0.90 3.25 6.00 045 1.35 1.15 5.05
value of 6.00 p.p.m. for these plots. .
7-15-49 0.15 0.80 2.40 4.97 0.05 0.65 2.20 —
7-30-49 0.28 —_— 2.70 5.92 0.35 0.90 2.70 6.40

Irrigation Schedule
8-16-49 013 090 270 550 036 080 260 630

The plots were irrigated with the test and boron solutions approxi- .
mately every fifteen days from May 9 until September 8. Two and 9-2-49 040 080 230 610 040 140 34 5
three-quarters inches of solution were applied to each plot at each ir- : - T S . . , A0 60
rigation. No rain occurred at the test location during the above period; ’ - cT T T A s
but rain beginning on September 9 interrupted the fifteen-day irrigation : A

— Indicates no determination

schedule following this date.

The temperatures were unusually high during the greater part of
the test period and were in the neighborhood of 100°F. many days during

Boldface indicates determination .:mam.cw. J. T. Hatcher of the US.

Regional Salinity and Rubidoux Laboratory at Riverside, Calif.

June, July, and August. Hitesiaidet
) All other determinations were made at the citrus rootstock labora-
6 The analyses were made by George Ulvild who found that the blank solu- ] tory al Weslaco, Texas

tion used in the original method could not be brought on the scale of the
N_m:-.m:ﬂ.:.nnmo: instrument by use of the coarse and fine adjustment knob.
By using 20 ml. of conc. H2SO4 and 5 ml. of the carmine solution, he could ;

zero the instrument and improve the sensitivity of the galvanometer. : .
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The actual time of irrigation was determined by the condition of
the plants, which usually showed incipient wilting about every two weeks.
Tensiometer cups, set to read cup tension in centimenters of water,
were installed at a depth of 6 inches in plots number 1. 4, 5. and 8 in the
as deseribed in the 1948 series (Cooper, 1948). The mer-
anometer of the tensiometers in the plots registered ap-
hen incipient wilting of the leaves of the plants
ants in plot No 1 usually showed wilting just as
ants in the high salt plots. The control
rapidly than the salted plants and

siume manner
cury in the m
proximately 500 mm. w
occurred. The control pl
frequently and severely as the pl
plants, however, were growing more
required more water.

The plants in the three plots of 1948 investigations at Waeslaco
(Cooper, 1948) required irrigating only approximately once in every
three weeks. The need for more frequent watering in the present plots
as compared to the Weslaco tests is accounted for by the lighter soil

and a less extensive root system.

RESULTS
Concentration of Salt in the Soil

The upper two feet of soil of each plot was sampled a week or ten
days following each irrigation. A salinity :ﬁ—uz:.m:_ of the soil from each
>lot was made by proceedures recommenc ed by the U. S. Regional Sa-
r::w and Rubidoux Laboratories and described in detail by Cooper
(1948). The actual salinity determination consisted of a reading of the
electrical conductivity of a saturated extract of the soil.

It is seen from table 2 that the electrical conductivity of the satura-
tion extract of the soil in the no-salt-added slots No. 1 to No. 4, inclus-
ive, and No. 9 to No. 12, inclusive, was ::mmo:: and averaged 1.47 mil-
limhos. The average figure for the irrigation water applied to these plots
(derived from data given in table 1) was 1.24 millimhos.

In the case of plots No, 5 to No. 8, inclusive, and No. 13 to No. 16 in-
clusive there was a gradual increase in the salt concentration of the sat-
uration extract from approximately 1.4 millimhos at the beginming of the
test in May to approximately 6.0 millimhos on July 8. Following this
date the salt concentration remained more or less constant up to includ-
ing the September 8 determination. The October 10 determinations on all
plots were considerably lower than those.recorded on September 8. The
nﬂ.gnmmn reduction in salt concentration occurred in plot No. 5 in which
the electrical conductivity recorded was 1.5 millimhos per cm. which
was the same value as at the beginning of the test before the salt treat-
ment was applied. This reduction in salt concentrations of the salted plots
during September is attributed to the six inches of rainfall occurring dur-
ing this period, which apparently leached much of the salt from the

upper soil.
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Concentration of salts in saturation extract — E.C., millimhos per cm

TABLE 2

CONCENTRATIONS OF SALTS
IN SOIL AND pH OF SOIL OF TEST PLOTS*
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Date of
soil
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pIl of the Soil

Poo
Y ™ 2

The data given in table 2 show that the pIl of the soil of the various
plots varied from 6.2 to 7.7. but these variations were inherent in the

I

soil and not associated with the treatments. In fact there were no signifi-
. . At
cant changes in the pH of the soil of any of the plots from the May 24 M
to the September 8 determinations. Plots that started with lower values w
showed the same values in September while those starting with the high- cma emua.ud i
) 2
er values also showed in the same values in September. Neither salt, hor- z £
T T
74

on, salt plus boron, nor canal water produced any significant change

in the pll of the soil during the May to September test period. There was ”.38
a small increase in pH in several of the plots following the September 255
rains, hut this increase is not associated with any of the irrigation treat- o §
ments. Y- &
R
g =
= 2= C
28"
Symptoms of Salt Injury e

8

e3

The leaves of the trees of all plots were kept under frequent obser-
vation for indications of salt and béron injury. The leaves on all trees
in the canal water control plots No. 1 and No. 9 remained healthy and
deep green throughout the test period (see figure 2). On the other hand,

‘ON 10[d
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trecs of orange and grapefrait in the salt-added plots No. 5 and No. 13 ot ity
showed certain leaf reactions which are classed as symptoms of . salt c

excess. There was no boron added to these plots except traces oceurring W m
in the salt as an impurity, the final concentration of boron in the irriga- =
. . . . . . . @ = C
tion solution being approximately 0.4 p.p.an., which is considered non- 5.3
toxic to citrus. 3L
5557
o _
; c et
The first symptoms of salt excess observed was the development of 50 &
an interveinal bronzing of the upper side of the older leaves. This col- & g
. . £ S
oration was brighter on the leaves of the grapefruit than on orange and T s
wias more intense in July and August than in October. This bronzing i
P . . : o . us "
condition will be referred to in this paper as salt injury stage T and is Lm T
illustrated in figure 3. e £
- ~
2 g
-~ -

Salt injury stage IT consisted of a collapse of the bronzed tissue,
which at first gave the affected area_a.scalded appearance. Soon “aft-
erwards the affected areas became™necrotic. These necrotic areas oc-
curred anywhere throughout the whole leaf. This so-called necrosis or
stage 11 is illustrated in figures 4 and 5. ,

Stage 11 consisted of the curling and dropping of the affected leaves,
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leaving a tree stripped of most of its old leaves (see figure 6.).

necrosis and leaf drop continued until the trees were
all the leaves. In some trees some new shoots
rew out at this stage (figure 13), In stage V these new shoots and the
ong terminal growth became necrotic and died back. At stage VI the
whole tree died (figure 7.).

The brouzing symptom (stage 1) usually appeared following an ex-
tremely hot day. If the high temperatures persisted, stage I1 or necrosis
soon followed. However, if the weather moderated, it was observed
that necrosis did not always develop and occasionally the brouzing symp-
tom disappeared from the leaves.

As noted above, the bronzing symptom was always confined to the
upper side of the leaf. At no time during __::m, July, or August were any
symptoms observed on the under side of the leaves. However, in October
all bronzed leaves on grapefruit showed a russeting (figure 8) on the
under side, but this russeting wasjreadily distinguishable from the tiny
pustules described for horon' symptoms and illustrated in figure 10 and
11. Normal green grapefruit leaves on the same plant or on adjacent
plants never showed this symptom. - Also neither bronzed nor normal
Valencia orange leaves showed russeting.

In stage 1V,
stripped of practically

b O Neol 1 f1 . . .
Another symptom observed in October on all varieties grown in Figure 6. N.:m_ﬂ defoliation c.m oﬁ. leaves, type I11 salt-ex-

the salted plots was a curling and puckering of the leaves (figure 9). This o.mmw.rvwﬁ—:ong on grape _:“a on sour orange root-

was not observed previous to the October 10 inspection. The curling and , stock. Plot No. 3. August 9, 1949.

puckering was not confined to bronzed or necrotic leaves. In many cases

otherwise normal green leaves showed this reaction. It occurred on grape-

fruit, orange and mandarin.

Symptoms of Boron Injury

The leaf symptoms observed on the plots receiving only added boron
are classified in this paper as boron symptoms. The concentrations of
salt in the irrigation water (1.2 millimhos) and in the saturated extract
of the soil (1.4 millimhos) of these plots was practically the same as in
the canal water control plots. Since this quantity of salt caused no in-
jury in control plots No. 1 and No. 9 it is assumed that it caused no in-
injury in the boron plots number 2, 3, 4, 10, 11 and 12, Furthermore, the
symptoms observed in these plots differed distinetly from those in salt

plots No. 5 and No. 13.

The stages of boron-excess symptoms are refered to by letters to
distinguish them from the Roman numerals used for salt-excess symp-
toms. The symptoms for grapefruit, orange, and mandarin varied slight-
ly from those for grapefruit and will be discussed sepa rately.

With grapefruit, stage A (figure 10)- consisted in the development
of numerous small yellow spots all over the upper side of the older leaves,
giving them a speckled appearance. On the under side of the leaf a

tiny pustule or rough resinous excrescence appeared at each of the yel ;

X ‘ : yel- ; moure 7. Dead tr e s Sy ]
low spots. In stage B, the yellow spots became more numerous and coal- .. : Figure 7. umu.r.._h_ :m...& J.:E./ ! ?__.n-ny.pmuv.& mbtom on grape-
esced into irregular yellow areas between the veins, along the mar- :M_wo.u.w“amz orange rootstock. Plot No. 14. Aug-

! ust 9, 1949.

gins, and at the tip. The yellowing was usually more intense at the tip.
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ting of under side of bronzed leaf of grape-
W”wm “”_wmosn orange rootstock. Plot No. 5. Octo-

ber 10, 1949.

Figure 8.

Figure 10. Yellow dotting of leaf, type A boron-excess
symptom on leaf of grapefruit on Cleopatra
mandarin rootstock. Plot No. 3. October 10,
1949.

Left side, yellow dots on upper side of leaf;
right, small resinous spots on lower side of yel-
low dots. These symptoms are identical with
those described by Camp and Fudge (1939)
for boron symptomns on grapefruit.

sof Valencia
Plot No. 5. Octo-

Figure 9. Curling and puckering of leave
orange on sour orange rootstock.

ber 10, 1949.
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the normal green color of the leaf persisting along the basc of the mid- o
rib. An extreme case is illustrated in figure 11 in which :_E nq.m_iw_.mp:w: Swean Srwap Deeas Seoue Seeaa Sy

of the leaf has developed a solid yellow color. The under side o the ey DR T IL” tI ISTIZ TETEL ¢ 8

yellow portion of this leaf, as shown in m._m.,:..m 11, appears to be a mn.q.:wm _ PUCTT TLTil RAihL hhbis Lims < m °

of small resinous spots and is very distinct from any symptom of salt LES8E L5558 C20bT vovws vwwow D5

excess. In stage C the tips and margins of the leaf became necrotic and _ S

in stage D the leaf dropped. i

The symptoms of salt excess developed rapidly beginning about three >O®
weeks after the start of the experiment. Boron-excess symptoms on the £33
other hand, were slower in developing. These symptoms were first ob- cocoo oRcoo cocco oHoho OROES = oy od B3 .
served three months after the beginning of the treatments. On none of 82%%s52 B
the boron plots have the boron-excess symptoms progressed farther than m ®58E2E 9
partial defoliation. . w.mmw giie mw

: : : . [P -

In the case of the Cleopatra mandarin seedlings the numerous tiny PE>co cocoo cooko SooRe cooNe M 3357 2o mo
yellow dots were not observed. The first stage (A) consisted in the de- 252858 m&.
velopment of irregular areas of a yellowish-orange tint between the < TuSEEE SO
veins and along the margins, and at the tip of the upper side of the leaf & 53 Foapay
(figure 12). On the under side were observed the characteristic resinous > ~ ] < m a6 28 g< nNuJ
excrescences or pustules. Stages B, C, and D resembled those observed MWWOODWVWOOWOOOOHWWWWOOM WWOOOOE gED 2 m.w msm
on grapefruit. The symptoms on orange resembled those of grapefruit w 2 - . 5 g o 5525 Jonms
except that the yellow dots occurred most near the tip of the leaf and o 5 e E. v 5 g32§g o 5T

: SO LN o
they quickly coalesced into irregular yellow areas at the tip (figure 12). g 2 g5 ° 5 2 giEegg TN
o v > > ® By Ik E w5, eeabR
‘ URBpoERPProo PEPHoEBRnoarp oo, 2 BE<oXE Qg
Symptoms of Combined Salt and Boron Excess SOOECE Wi~ T L m YOl pmE =T QWa @ T g e o mo§reog W
y we g aQ Qve B 2 p8ou 889500
. . . . ; o~ o 5 . —

Those stock-scion combinations in the salt plus boron plots that 3 5 S 2 g z B & B on S L&I
showed no evidence of salt injury usually developed typical boron in- 5 g g g £ § g, 733 ﬂWMH
jury, beginning in August and becoming more apparent in October. @ B c e o § 3B55QBTU®OR

) n. - T . = @ SREE S g88Egng & sF_ Toeran
Other trees that showed only bronzing and the mild necrosis type of : Srcocoiprote BEEL e Bl oo nNes e Py1o
salt _.:_.:Qimm,ﬁw:vs,,,mm<m_omm& typical boron toxicity symptoms on the i = 5 JHESST T8 hd 2EEEGERE « 5588 °° 3 mm

i / e
same leaves. Thus in October many leaves on trees in. these plots show- o g qw ® E L 2ho Mo
ed a combination of type I or 11 salt injury and type A or B horon injury. ] 5 Wmmmwmm mm
” = . < nwlan
. . y =1 n” 5&Q

In the case of grapefruit and Valencia orange on sour orange root ] e ot olele! me eSS aa
. 1 artial 1 lefoliati f all old £ e lolelel = S il Pttt bty =R |
in the salt plus boron m ots, partial or complete defoliation of all olc A4 Prroo NoNND B Bon SomND SnoRg z80588 28
leaves from salt occurred in June or July. Usually the leaves on terminal neh EESES B OEH® DopEe SESER ° z.8%:05 RO
srowth remained for some time. These terminal leaves developed irregu- B 2 2SS g m §85° A
ar areas of yellowish-orange tint at the tip. No tiny pustules were ob- 287 5% @
served until the October 10 inspection, at which time some of these . grggr’ 8
resinous excrescences were definitely visible on the under side of the > — =l bttt ool =535 Z

i : \ . 0 & [ 09 I = R IR o e I 359
yellowish areas. There was no development of yellowish areas at the : Qe Sg.., Bong  OopREs SgpBe 2 s
WP o o = — — — (=1 %) [>
i 3 3 i 3 ga- [N RO HHR O =D Wi gz 70
:__u of such leaves on terminal growth of WE&»:% defoliated trees in the s o 52 BRNEC SEEED S85EER 9 2603
plots to which only salt was added. Thus this symptom is attributed to the pt 0 s e H2UR RS
w

presence of boron in the irrigation solution.

: PR e M T ‘ ‘
m&a:.c:,&wo&&anwuom&«-m»na%maa.tgaa

A record of leaf symptoms on the various stock-scion combinations
by plots at monthly intervals is given in table 3. It is scen that bronz-
ing (salt-excess type I) was the only symptom observed on any tree in
the canal water control plots No. 1 and No. 9, and this bronzing was
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Figure 11. Yellowing of almost the entire leaf, type B symp-
tomn of boron excecss on leaf of grapefruit on
sour orange rootstock. Plot No. 12. October 10.
1949.
Left side, coalesed yellow dots on upper side
of leaf; right, mass small resinous spots.

Figure 12. At left, type B boron-excess symptom on Valen-
: cia orange on Cleopatra mandarin rootstock.
Plot No. 12. October 10, 1949. At right. type B
symptom of boron-excess on leaf of Cleopatra
mandarin seedling Plot No. 12. October 10.
1949.

ephemeral and did not persist in an tree in these plots at the October 10

observation.

tn the salt-added plots No. 5 and No. 13 salt-excess symptoms varied
with the stock-scion combination. Grapefruit on sour orange was the
most susceptible combination, some plants being dead or nearly dead
by October. Grapefruit on Cleopatra mandarin, on the other hand, show-
ed much less severe salt-excess symptoms than occurred on grapefruit
on sour orange (see figure 13 and 14). Bronzing was the only type of
injury observed on leaves on grapefruit on Cleopatra through June, July,
August, and September. Some necrosis was found in October.

In these same plots Valencia orange on sour orange rootstock show-
ed more salt injury than Valencia orange on Cleopatra mandarin. Bronz-
ing was the only type of salt-excess symptom observed at any time on
the Valencia orange on Cleopatra mandarin rootstock, while defoliation
(type H11) injury occured on Valencia on sour orange rootstock. Com-
paring the Valencia orange scion with the grapefruit scion on the same
rootstock it is seen that with both the sour orange and the Cleopatra
stocks Valencia orange was more resistant to salt injury than was grape-
fruit. OFf all five combinations included in the plots, the Cleopatra man-
darin scedling, i.e., Cleopatra top with Cleopatra roots, m___cii_ the
most resistance to salt injury, the leaves_showing only traces of bronz-

ing.

In the salt-plus-boron plots the differences in salt injury symptoms
for the different stock-scion combinations more or less paralleled those
observed on the salt-only plots. The degree of salt injury, however,
in plots number 8, 14, and 15 were more severe on most trees than oc-
curred on trees of the same combination in plots No. 5 and No. 13. This
is not attributed to the presence of boron, because plot No. 16 irrigated
with salt plus 6 p.p.m. boron showed approximately the sume degree
of salt injury as plots No. 5 and No. 13, The variation between plots in
salt injury .._wv.c is not correlated with pH of the soils. Likewise it is noted
that the solution applied had approxinately the same salt concentration
for all salt-plus-boron plots (table 1). .

Relation of Rootstock to Boron-Excess Symptoms

In plots No. 4 and No. 12 which received 6 p.p.an. of boron with
added salt, it is seen (table 3) that the Cleopatra mandarin scedling
was more susceptible to boron injury than all other stock-scion combi-
nations. Type A symptoms were observed in July, and by October all
five plants in each plot were partially defoliated (type D). With the
other combinations grapefruit on both rootstocks showed more severe
horon-toxicity than Vallencia orange on the same stocks. In comparing
grapefruit on the two rootstocks there appears to be no striking dif-
ference due to the stock. The same'is true when comparing leaf symptoms
of Valencia orange on the two stocks. There was observed on the
October 10 inspection a large variation in the response of the five plants
within a treatment; and as of that date it was concluded that the root-
stocks in these tests had no effect on the boron toxicity symptoms. Boron-
excess symptoms were slow in ‘developing as compared with salt-excess;
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but possibly after a longer test period some differences as a result
of rootstock influence may develop.

In comparing the plant response of plots receiving 1, 3, and 6 p.p.m.
boron it is seen that in all cases the injury was most severe from treat-
ment with 6 p.p.n. boron, One p.p.m. boron induced only type A symp-
toms; and 3 p.p.m. induced principally A-type symptoms on orange and
grapefruit, and B and € type on Cleopatra mandarin seedlings.

DISCUSSION

The results in which citrus was grown in soil under controlled
concentrations of salt and boron, indicate that foliage symtoms of salt
excess and of boron excess are clearly distinguishable; and it should be
possible to apply these results in a practical way as a tool for the diag-
nosis of boron and salt injury in the rn._n_. The type | salt-excess symptom
on grapefruit may at times develop a yellowiish-hue instead of the dull-
er bronze color, and thus closely resemble the yellowish-orange of type
A boron excess. However, presence on the under side of the leat of
characteristic tiny pustules will identify the boron-excess symptom. Like-
wise the zinc and manganese-mottling can be distinguished from the bor-
on mottling by the lack of these tiny pustules on the under side of the
leaf.

These results also indicate that the Cleopatra mandarin rootstock is
more resistant to salt injury than the seur orange, and that the Valencia
orange scion is more resistant to salt injury than the Shary red grape-
fruit scion. The grapefruit-sour orange combination that is most plant-
ed in the Valley is the combination found in these salt tolerance tests to
be susceptible to salt injury: and this may well be a factor the short
life of many grapefruit trees in the Valley.

The salt resistance of the Cleopatra mandarin rootstock is a point
in its favor, but its possible susceptibility to other deleterious factors
in this area is yet to be determined.

The tests to date show no consistent rootstock effect on boron tol-
erance. More time is required in these tests to determine this point, as
the boron injury sumptoms have developed more slowly than the salt
injury. There is no indication, however, that the Cleopatra mandarin
is more resistant to boron injury than is the sour orange.

The boron results to date indicate that the extent of boron-excess leat
symptoms on any particular stock-scion combination is directly related
to the concentration of boron in the irrigation water.

Growth measurements of the trees and analysis of the leaves for
sodium, chlorides, and boron are in progress. A more complete under-
standing of the relation of the stock and scion combination to boron and
salt tolerance of citrus awaits these determinations.
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Progress Report For 1949 On Inspection
And Registration Of Psorosis Free Citrus Trees

Can. W. WaiBEL )
Texas State Department of Agriculture

Mr. Waibel is doing Nursery Inspection in uwﬁmovm:m the pro-
gram of providing a source of psorosis free citrus trees. He has
had 13 years experience as a tree surgeon in New York state and
spent 2 years with the U. S. Navy in this capacity. Mr. Waibel
also served one and one-half years as Laboratory and Field As-
sistant in Plant Pathology at the Valley Experiment Station,

Texas.

Psorosis, or Scaly Bark as we know it, is a a,m_.._m.a__.mw:.me that has
aused great damage in Texas Citrus groves. It is increasing in importance
because so many groves are only now coming to the age when bark lesions
appear. When bark lesions appear, small fruit sizes and low tonage re-
sult, and finally death comes to the tree. Yield estimates in o_mm_.. groves
show that the average affected trees were wmn_%:n about one-third less
than healthy trees of the same age. As the disease becomes more severe,
the yields become proportionately less. An additional reduction in total
in.% also results w::: the necessity of removing and replacing badly
discased or dead trees. -

Today no one is to blame for the number of infected trees in a grove,
hecause at the time these trees were propagated, no one knew about the
virus nature of psorosis or its transmission through infected buds. Te-
morrow’s ignorance will he no excuse as we now know the method of

prevention.

There is no known insect carrier of psorosis virus, and no known
cure. There is only one known method of prevention and that is to be
certain the buds used to propagate the trees come from trees that are

not infected by the disease.

In 1946 three members of the Lower Rio Grande Horticultural
club made a trip to California to study a registration program used there
to eliminate psorosis and on their return to the Valley reported their find-
ings to the club. Later that year Dr. J. M. Wallace, Associated Plant
Pathologist of the California Citrus Experiment Station, addressed the
Rio Grande Valley Citrus Institute on the psorosis diseasce and told what

California was doing about it.

At the 1947 Citrus and Vegetable Institute Mr. S. B. Apple __n..
Extension Horticulturist of the Texas Extension Service, presented a
survey of mature citrus trees at Rio Farms showing as high as 82% of
the trees in some groves infected with psorosis as shown by bark lesions.
At the same institute Dr. J. E. Coit of California pointed out the urgent
need for registered citrus nursery trees in Texas.

In the spring of 1948 the late Dr. H. S. Fawcett, Ctirus Pathologist
of the Caifornia Citrus Experiment Station, at the invitation of the Psoro-
sis Committee of the Rio Grande Horticultural Club, made a study of
psorosis in Valley citrus and drew up a program for its control. Thru the

n.oo_uanumo__ of the Lower Rio Grande /..uzn.v. Nurserymens Association,
The Lower Rio Grande Valley Experiment Station and the Texas State
Department of Agriculture, that program is now being carried out and
is well underway.

This program calls for the inspection and registration of parent trees
free of psorosis, and any other transmisable disease, as a source of bud-
wood for propagation of citrus trees. This parent tree must be cight years
old. Its parentage must be traced and as much information as possible be
obtained as to variety, production, and quality of fruit. The tree is then
examined from top to bottom for bark lesions of both psorosis and Rio
Grande gummosis .1t is then checked for bud mutations and spots, and
finally the tender flush of new leaves are inspected from at least ten lo-
cations about the tree for leaf symptoms of psorosis. If the tree still shows
no indication of psorosis or other diseases, such as stubborn disease, Rio
Grande gummosis, footrot, or leprosis, the four adjucent tree are ex-
amined in the same manner. If all five trees fail to show any symptoms of
the diseases named, the one selected is then charted and listed for possible
registration, All five trees are then inspected for leaf symptoms of psorosis
in all flushes of growth for the entire year plus an extra inspection of a
sccond spring flush. At the first sign of leaf or bark symptom of psorosis
oun any one of the five trees under observation the selected tree is Fm..:c_:x_
from the program. If all five pass, budwood is taken from the selected
tree and budded on four sour and four Cleopatra seedlings in a test
plot at the experiment station, under the direction of Dr. G. H. Codfrey,
Plant Pathologist, where daily observations are made. A tree that passes
the test is then registerced for three years and must be inspected again be-
fore it can be re-registered.

In the past twenty months 18,644 parent trees huve becn inspected
and of these 692 were carried thru the last spring flush. In the spring flush
28 were discarded due to infection, 126 were discarded due to adjacent
trees being infested, 159 were lost due to freeze damage, and 57 were
dropped due to the limited number allowed each applicant. Five trees
have been discarded after showing leaf symptom in the test plot in the
summer flushes of growth, leaving 317 trees to be inspected in the com-
ing spring flush before final registration.

Many people ask, “when will we be able to buy registered nursery
trees? Why does it take so long to get them? We have been hearing about
registered trees since 1946 and don’t have them yet”. All good things come
slow. It was not until May 1948 that the machinery was set up so we
could have them. It takes two years of inspection and test and careful
selection to get them. 1t will be the spring of 1950 before there will
be any trees registered and the spring of 1951 before murserymen have
any number of registered trees for V.L..F

It taxes the skill of a technician to determine that a citrus tree does
not have scaly bark. Multiply the number of trees by five und you have
an idea of the tremendous task involved in selecting a citrus tree for
registration. No step can be omitted and a parent tree must pass all
tests before it can be registered. The nurseryman is limited to the regis-
tration of only six trees of each variety and six trees will produce only a
limited amount of budwood. Thirty thousand registered nursery trees will
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has passed the final test in the

Control Of Post-Harvest Decay In Citrus Fruit

B

go on sale this spring after the parent tree

spring flush.

The nurseryman is ready to supply
to you to create a demand for them. Tax
bankers who loan money, all must be :En_»..,
the grove is greatly affected by the number
it. Planting a grove is an expensive operation
so plan it well. Be sure the trees you plant a .
insurance that they will not dic about the time

production.

the trees by order, but it is up Howanrn B. Jounson
assessors, real estate salesimen,

to realize that the value of
of nsorosis infected trees in
and a long term investment,
are free of psorosis. This is
they should be in full

Associate Pathologist, Dicision of Fruit and Vegetable Crops
Burcan of Plant Industry, Soils, and Agricultural Engincering
Agricultural Rescarch Administration

Mr. Johnson is at present working on transit and storage dis-
ecases of citrus fruits and vegetables, and has further been as-
sociated with the U.S.D.A. as Associate Entomologist, Division
of Control Investigations, Bureau of Entomology and Plant
Quarantine.

i rse is t are
One must remember a nursery tree is nol . . 1t
bears a state sealed tag stating that it is a registered tree. One fﬂcp_.__n“:_,ﬁ
sist that the nurseryman from whom you purchase your trees sha

you his Texas State Registration Certificate. 1t is predicted :.5% -.,.Eﬂmi.
men who are in the business to say will use regisered buds exclusively.

Protection of citrus fruits against post-harvest decay organisms is
desirable if the receiver, the retailer, and the consumer are to receive
fruit that is in good condition upon arrival and will remain sound a reas-
“omable length of time. 1t is particularly important that the amount of
fruit the housewife has to discard because of decay be kept to a minimum
to avoid discrimination in subsequent purchases against the production
area concerned.

Fungi Responsible. — Four decay-producing fungi are largely re-
sponsible for the losses incurred during the marketing period of Texas
citrus fruits; the common green mold, Penicillium digitatum Sacc.; blue
:mold, P. italicum Wehmer; and the stem-end rots caused either by Dip-
lodia natalensis Pole-Evans, which is the imperfect form of Physalospora

. rhodina (Berk. & Curt.) Cke., or by Phomopsis citri Fawcett, the imper-
~ fect form of Diaporthe citri Wolf (3). Phomopsis citri also causes mel-
" anose of immature fruit and foliage.

wuv.?_dn_ tree unless it

- & The green and blue molds are easily distinguished, whereas in
- the case of stern-end rot it is necessary to make cultures to determine with
certainty whether the causal agent is Diplodia or Phomopsis. The four
- fungi display differences in their physical characterictics, temperature re-
:1ations, and response to protective measures. One practical difference be-
tween the Penicillium molds and Diplodia and Phomopsis stem-end rot
+-i$ the manner and time the infections occur.

; ~ Penicillium mold infections occur usually through injuries to the
“peel_although it may spread in the case of blue mold by contact from
one fruit to another even though wninjured skin and the cut stem-end.
“Penicillium spores are air-borne and widely distributed (3). Accordingly,
1y mechanical injuries to the peel incurred during the harvesting, pack-
ing, or shipping operations favor green and blue mold infection.

~“Stem-end rot infestions occur, on the other hand. in the orchard he-
fore the fruit is picked. Incipient infections of the button tissue result
from spores. washed or splattered from dead limbs or twigs while the
fruit is on the tree. Under favorable conditions (comparatively high tem-
;peratures and relative humidity ), such as prevail in coloring rooms, the
‘organisms rapidly advance into the fruit but usually do not become vis-
ible until several days after packing and sometimes not vntil after ar-
rival on the market (7).

The control of post-harvest decay in cinas Hrndks has beew a prablem
for yenrs, Thane () stades thete bras been Hoaadile it Bae awd gseen

N




mold decay ever since citrus fruits have been handled commercially. He
quotes the following from a monograph on oranges written by Han Yen
“hih in 1178: - - after two or three evenings of frosts all the fruit should
be clipped off with scissors. This should be done on a clear, sunny day.
Small scissors should be used for removing the fruit from the branches,
cutting them off even with the surface of the skin and carefully placing
them in a basket. To protect them from injury one must be very careful
not to cut the skins, thus causing the volatile oil to escape, when the fruit
will easily spoil”.

Careful handling of fruit is still the foundation of decay control,
especially against the Penicillium molds and other wound organisms.
Nevertheless one does not have to travel far to observe fruit being bruised
in overfilled field boxs and indifference to sanitary packing house prac-
tices. :

Many approaches to the problem of post-harvest decay control have
been made. A review of literature reveals measures applicable to orchard
practices as well as harvesting and processing methods. Several of these
measuers are cited to illustrate the complexity of the problem. Removal
of all dead wood and spraying with a fungicide for melanose control re-
duces the source of inoculum at the stem-end rot fugi (16). However,
costs considered, the results are not effective enough to justify commercial
application (17). Pulling the fruit instead of clipping reduces the amount
of stem-end rot but may increase the iividence of blue and green mold
hecause of injuries to the rind (11, 18).

Commercial Control Treatments

Decay control treatments which are used in commercial shipments
of citrus fruits can be grouped as follows: (a) chemical dips; (b) fumi-
gation; (c¢) chemically treated wraps; and (d) refrigeration. No single
treatment is sufficient if the decay problem is serious, so all may be
considered as supplemental to each other. Each group of treatments will
be dealt with briefly in respect to experimental development. conunercial
usage, and limitations.

Chemical Dips

Hundreds of chemicals have been tested in Federal, State and com-
mercial laboratories in the search for a material possessing the desired
properties of the ideal dip for controlling decay in citrus, A desirable cit-
rus dip should be: (1) a#cﬁ?a against all post-harvest decay organisms
attacking citrus fruits; (2) non-toxic to humans; (3) non-injurious to
the fruit; (4) leave no objectionable odor, residue, or flavor; and (5)
be available at a reasonable price. A material such as this has not been
found and the search continues.

Borax—The use of antiseptic dips for citrus dates back to 1924 when
Fulton and Bowman (4) recommended a heated 5-10 percent solution
of commercial borax (sodium borate) as a means of reducing Penicillium
rot in oranges and lemons and Phomopsis and Diplodia rot in oranges
and grapefruit. . )

~ Winston (17) working with Florida grapefruit, oranges and tanger-
ines found that borax, sadium mctaborate, and other antiseptic dips ap-
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plied before the fruit was placed in coloring rooms were more effective
than when applied after coloring, as is the usual packing house procedure.
Under commercial conditions the borax treatment before coloring resulted
in increased protection against stem-end rot and Penicillium molds during
the transit and marketing periods.

Godfrey and Ryall (5) in their work with lemons also showed that
the effectiveness of an antiseptic dip treament was increased when ap-
plied before the coloring or degreening treatment.

Z:_:E.::.,.—:.o_,:.?zzi:.:;n:.imz_.n.:mnﬁ_n:_:._.:_:_;.c_.:. E::_:-
nation with wax to cc::.cW citrus fruit rots. The effectiveness of these ma-
terials would be increased, as is the case with borax, if they could be used
hefore gassing without interfering with the coloring of the fruit.

Many packing houses include borax or other fungicidal dips in the
usual packing house routine after anmannz_._,ﬂ the fruit; but because of
the extra handling involved, fungicidal dips betore coloring room treat-
ment have not received industry-wide acceptance.

Fumigation
The advantages of using a fumigant with fungicidal properties as a
post-harvest protectant for citrus fruits would be the ease of application
in coloring rooms, refrigerator cars, or trucks and would provide a com-
plete coverage of the fruit without leaving an objectionable residue.

Unfortunately ethylene does not have any fungicidal value. In fact,
Brooks (1) found that the gas stimulates the germination of Diplodia
spores and growth of the fungus.

Winston (17) in Florida reported that anhydrous ammonia, nitrogen
trichloride, chloropicrin, and sulphur dioxide gases, applied before or dun-
ing the coloring process, were inferior to borax in retarding dacay.

Klotz (10) working under California conditions reported satisfactory
control of green and blue mold and some other decays of oranges with
gaseous mixture of nitrogen trichloride and air. The Phomopsis and Dip-
lodia stem-end rot fungi were not included in his tests. Ryall and God-
frey (12) reported that nitrogen trichloride applied at intervals during
the degreening period gave a significant reduction in the amount of stem-
end rot as well as blue and green mold rots of Eureka and Meyer lem-
ous. The effectiveness of the gas treatment was greater when it followed
an immediate post-harvest dip in sodiwn metaborate solution.

Satisfactory dosage schedules have been developed for grapefruit,
oranges, and lemons. The nitrogen trichloride treatment can be applied
during the degreening process and again after the fruit is loaded in rail
cars or trucks. This gas treatment is used quite widely in California and
Texas, but has not proved satisfactory under Florida conditions.

Hopkins and Loucks (8) in Florida recently published the results
of their exploratory experiments on the use of ozone gas in preventing
decay in citrus fruits, A number of their experiments were conducted un-
der the same conditions as commercial shipment. The exact concen-
trations of the gas were not determined but some of the treatinents result-
el in Froit injury and nercasd decay.
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Schomer and McColloch (13) in carefully controlled storage experi-
ments with apples reported that ozone did not reduce infection of inocu-
Jated wounds. However .it did retard the rate of enlargenmt of the inocu-
lated wounds.

Klotz (10) in California also reported negative results with ozone.
Washington navel oranges which had been inoculated with spores of blue
and green mold were not protected with decay by treatment with ozone
for 16 hours. On the basis of the experiments to date, it is not possible to
recommend ozone as a decay preventive for citrus fruits.

Chemically Treated Wraps,

Thompkins (15) was the first to show that n:fv 1enyl ::»:.nm:inp_
paper wraps were effective in reducing green mol¢ @nczv\ of oranges.
ﬁ.vr:im:n Thompkins’ report Farkas (2) made extensive shipping tests
from Palestine to England with citrus in diphenyl-impreguated  paper
wraps and found that six or seven times as much green mold occurred
on *_q:: in plain as in treated wraps.

Godfrey and Ryall (5) in Teas found that both diphenyl wraps and
pads greatly reduced the incidence of ﬂ“_.nm: mold and stem-end rot but
that it was not sutficient by itself and should be preceded by a good dip
treatment when decay is heavy.

Hopkins and Loucks (6) reported that diphenyl wraps .,::._. &_u_.w:v.._
box liners afforded good reduction of stem-end rot and mould infections.
The failure of diphenyl paper bags to m?n good control was accounted
for by the smaller umounts of diphenyl contained in the bags. Hopkins
and Loucks confirmed observations of others that diphenyl imparts an
“off” taste to citrus fruits and that certain other foodstuffs in close prox-
imity to treated fruit might develop a diphenyl flavor. However they did
not consider the “off” taste disagreeable enough to be objectionable and
other foods were not affected unless almost in contact with the treated

wrappers or fruit.

Diphenyl-impregnated wraps and box liners are widely used in com-
mercial shipment, particularly for export ,with apparently good results.
Bags also are used, but to a lesser degree. However, prolonged storage
of grapefruit at Jow temperatures in diphenyl wrap often increases the
amount of pitting,

Refrigeration

Chemical dips, nitrogen trichloride, and diphenyl are effective in
arresting temporarily the development of stem-end rot and mold decay.
Their use, however, does not preclude the later resumption of growth by
the decay organisms or reinfection under favorable, temperatures and hu-
midity conditions during the transit and marketing periods. Refrigeration
in transit further checks the growth of decay organisms and thus extends
the market life of the fruit.

It is generally agreed that fruit temperatiwes of 50 degrees F. or lower
will check the growth of decay organisms. The success or failure of ve-
frigeration as a control measure is largely dependent on the speed with
which the fruit temperature is lowered after packing (19). If the fruit is
warm when loaded the temperature of the fruit in the top of a load ship-
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ped under standard refrigeration may never drop to 50 degrees during
the transit period. With warm fruit, therefore precooling is important.
This may be accomplished in precooling rooms, few of which are avail-
able, or by mobile units after the fruit has been loaded into refrigerator
cars. In the modern fan car precooling is simplified, and it has many other
advantages in the transportation of perishables.

The season of the year, maturity of the fruit, and destination of
shipment are factors to be considered in determining the type of pro-
tective service required.

Recent Innovations with Commercial Possibilitics

Winston (20) noted that ethylene gas treatments for 48-60 hours
accelerated the development of stem-end rot but rendered the fruit less
linble to green mold infection. In an extensive series of experiments Hop-
kins and Loucks (7) found that fruit subjected to coloring room Q::r-
tions (86 F. air temperature and about 90% relative humidity), cither
with or without ethylene, developed much less mold infection than fruit
not subjected to these conditions, and that the reduction was in direct
ratio to the length of time the fruit was held in the coloring room. Even
artificially wounded fruit that was cured 72 howrs under coloring room
conditions had ouly about 10 percent as muach mold infections as wound-
ed fruit that was not cured.

Hopkins and Loucks point out that the results of their experiments
agree very well with what happens during the shipping scason, as follows:
“in the early part of the season, when fruit is being colored for from 60
to 70 hours, stem-end rot infections caused by Diplodia natalensis Pole-
Evans are high because of the stimulating effect of ethylene, while wmold
infections are low, due to the curing effect of the coloring room treatment.
Later when the coloring is discontinued or greatly veduced there is a
sharp drop in stem-end rot and a marked increase in mold, — — 7.

On the basis of these results they suggested that curing at the end
of the ethylene degreening season should greatly reduce blue and green
meld infections. )

Stewart (14) in California reported very remarkable results with 2,
4-D, applied either as a dip or vapor, in reducing the incidence of hlack
button and Alternaria decay in lemons. Black buttons on California lem-
ons are a sign that Alternaria decay is already present or will soon devel-
op. It has not been possible to kill the fungus with the usual fungicides
and disinfectants except at concentrations which injure the fruit (3). Ste-
wart’s findings, although still in the experimental stage, offer promising
possibilities of decay control by chemicals of this type.

A study of these chemicals and coloring room curing for decay con-
trol is being made at the U, S, Horticultural Fields Laboratory in Har-
lingen. . .

‘_,_:.<=_:».cm..::_v;:ﬁ.._m::n_.n:_:_:.9::_2:3:.n:.::m:::c.._r:m-
ly upon arrival at LF. packing house has been demonstrated under com-
mercial conditions. Many packing houses in Florida are equipped to dip
fruit prior to placement in the coloring rooms. However, regardless of
the obvious advantages. the treatment is usually omitted unless the deeny
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problem is very serious. In Texas, shippers of lemons have generally
adopted the pre-coloring room fungicidal treatment s a necessary step
in the packing house operation. There have been times in past seasons
when Texas oranges and grapefruit also should have been given a pre-
coloringroom treatment for decay control. This w:c_u:zw will be especially
true in the 1949-50 shipping season when the effect of last winter’s freeze
is likely to be deflected by increased stem-end rot infections.

Under the present packing house procedure a pre-coloringroom fungi-
cidal dip is an eatra handling in an already complicated process of pre-
paring truit for market. However, the time may arrive when Rio Grande
Valley shippers will be able to adopt the bulk method of handling fruit,
as —::n:nc»ﬂ extensively in Arizona. In the bulk method, details of which
have been circulated in the Texas citrus district, a fungicidal dip can be
readily applied during the movement of fruit from the unloading tank to
the coloring room, without extra handling.
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The Citrus Fulgorid

Geonce P. WENE
Texas Agricultural Experiment Station, Weslaco

"Dr. Wene has worked on tobacco insect investigation in Virginia
and on the control of potato insects in New York and since 1946
has been working on control of vegetable insects pertaining to
vegetable crops as grown in the Lower Rio Grande Valley in
particular.

The citrus fulgorid was first noticed by Paul Riherd in 1942. This

insect was also noticed again in small numbers in few orchards scattered
throughout the Valley during the spring of 1947 and again in the spring
of 1948, In the spring of 1949 the citrus fulgorid was found in larger
numbers than ever betore in a large pumber of orchards throughout the
Vallev. As most of these orchards had suffered greatly from the January
frecze. the growers were greatly concerned over these heavy infestations,
especially those appearing on the new growth. Actually, there have been
more requests for information about this insect than on all the other
citrus insects.
Life History Notes. — The citrus fulgorid has been identified as oremsis
pruinosa Say. The adultis a wedged shaped insect about § mm in _n..:m:r
The wing-covers are bic ad, truncated and held together in a verti al
position.  The body is light greyish-brown in color. "The anterior portion
of the wing is light greyish-brown in color with the posterior halt being
slightly darker. ‘The adult stage is usually of short duration, appearing
around the middle of May and lasts approximately 10 days.

The nymphal stage is passed in a white flocculent waxy-like material
located on the underside of succulent leaves or_on the terminals of
bravches as is shown in the picture. As many as 70 nymphs have been
found on the terminal 2 inches of an infested twig, These fulgorids are
often mistakenly identified by growcers as either mealy bugs or cottony
cushion scale. They are easily identified by the fact that when a pencil
point is placed at the caudal end. the fulgorid jumps like a leaf hopper
nymph. ‘The yvoung fulgorid is similar to a leaf hopper nymph in appear-
ance and may attain a maximum size of approximately 12 mm in length.
The nymph also secretes @ honey dew which will in many cases drop on
cither the fruit or leaves below it. Heavy honey dew seeretions on leaves
and fruit were attacked by a sooty mold which gave leaves and fruit the
same black, sooty appearance as that resulting from a severe cottosy
cushion scale infestation.

Very small fulgorid nymphs were found March 1, 1949, on young
shoots or buds in a lime orchard which had heen completely defolinted
by the recent frecze. A survey conducted on March 15 showed that this
insect was very abundant on the new shoots of all varieties of citrus. In
the Mission area the fulgorid was found on the new succulent growth and
also on the terminal twigs of trees which had not been injured much by

the recent freeze.
A survey conducted on June 13 and 14, 1949, showed that 20 out of
50 orchards were infested with the fulgorid nymph.

Economic Importance. — Citrus orchards infested with the citrus fulgorid
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during 1947 and 1948 were closely examined for inscet injury. These in-
festations, which were light when compared with the 1949 infestation,
did not affect the color of leaves and did not cause any fruit drop.

The citrus Fulgorid did cause a considerable amount of injury in a
lime orchard during the spring of 1949. This orchard had been com-
pletely defoliated by the Junuary freeze. When the new buds were only a
quarter of an inch or so in length, they became infested with two or three
fulgorids whose feeding killed the buds in a short time. However, in
many orchards the fulgorids did not appear untjl the succulent shoots
were from 6 to 15 inches in length; and heavy infestations. such as 20
fulgorids per leaf, did not apparently affect leaf or shoot growth.

On April 26, 1949, two orchands in the Mission area which had a con-
siderable amount of fruit drop were examined. It was noticed that all
this fruit had dropped from terminal twigs having heavy fulgorid infesta-
tions. On June 13 and 14 of the same year 20 severely infested orchards
were examined in order to determine 2?.::: fulgorids caused fruit drop-
ping. The fulgorids had disappeared by this time but one could tell that
these insects had been there by the white flucculent material still remain-
ing on the terminal twigs. One hundred infested and non-infested termi-
nal twigs were examined in each orchard. In this survey the presence of
A fruit button was taken as indicating that a fruit had dropped recently.
There was no drop of fruit from the non-infested twigs. The drop of
fruit in relation to fulgorid infestations was as follows: 35 per cent or
more of the fruit had dropped in three of the orchards; six of the orchards
showed unoticeable fruit drop, although less than 35 percent; while the
infested twigs in the remaining orchard showed little or no fruit drop.
Fruit drop in the orchards examined was probably due to a combination
of two factors: 1) a weakening of the tree as a result of the recent freeze
and, 2) unusually heavy fulgorid infestations.

Control Experiments — In experiment L the treatments, as shown in
‘Table 1, were applicd with rotary hand dusters. A single infestation on a
tree was mar ced, and then the tree was dusted at the rate of 0.75 pound
cof insecticide per tree. Each treatment was replicated 4 times. Three
days later the marked twigs were examined and the number of surviving
nvmphs on the terminal two inches of the twigs determined. As can be
scen by the data in Table L, ordinary dusting sulphur had no effect on
the fulgorid population. A 1.0 percent parathion dust gave wuch better
contiol than did cither a 0.5 pereent parathion dust or a dust misure
containing 5.0 percent DDT and 82 percent sulphur. Seven days later
this orchard was airplane dusted with 1.0 percent parathion at 30 pounds
per acre. The untreated trees of experiment 1 were examined three days
after the airplane dusting. The data showed that the airplane dustine of
1.0 percent parathion had reduced the fulgorid population from 20.0 to
0.8 fulgorids per terminal two inches of twig.

In the second experiment the buffalo turbine was used iu applying
tetraethyl pyrophosphate both as a dust and as a spray. Five h avily
infested twigs on each of 12 trees were marked. Then a group of four
trees each received the treatments shown in Table 2. Two days later the
‘marked twigs were examined for the number of surviving fulgoid nymphs.
‘As can be scéen by the data in Table 2, tetraethyl pyrophosphate applied
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as either « dust or a spray with the butfalo turbine was effective in con-
trolling the citrus fulgorid.

Summary. — Heavy infestations of the citrus fulgorid were found in many
of the orchards during the spring of 1949. Fulgorid infestations are
characterized by the presence of a white floceulent waxy-like material on
the terminals twigs and succulent growths, The nymphal state is passed
in this waxy-like material.

The fulgorids were found destroying very small buds in a lime . B T
orchard which had been completely defoliated by the recent freeze. A . :
considerable amount of fruit drop was notice in a few heavily infested | . .
fulgorid groves which had been injured by the recent freeze.

A L0 pereent parathion dust applied with either a rotary hand duster
or airplane gave pgood control of the citrus fulgorid. Tetraethyl pyro-
phosphate applied as cither a dust or a spray with a buffalo turbine also

gave good control.

Tuble 1. Effectiveness of various insecticides applied with rotary hand
dusters in controlling the citrus fulgorid.

Treatments Ave. No. fulgorids per terminal 2 inches of
| o L twigddaysafterdusting
Sulphur 30.0

5% DT =820 Shuphur
0.5 Parathion
1O Parathion
Untreated

Table 2. Effectiveness of tetracthyl _&ﬁ“_u_.o.m_u__..: s applied with a buffalo
turbine in controlling the citrus fulgorid.

" TAve. No. fulgorids per terminal 2
inches of twig 48 hours after treatment

Treatments

Spray: 1 pint of 20°7 tetracthyl pyrophosphate 0.1
in 10 gallons of water applied to 6 tre
Dust: 0.66' . tetracthyl pyrophosphate applied 0.1
at the vate of 1.0 1h. per tree .
Untreated 7.0

Fulgorid infestation on terminal branch of grapefruit.




Developments In Citrus Blackfly Control

J. F. Coorer and C. C. PrumMmer, U. S.D. A., Agr. Res. Adm,,
Bureau of Entomology and Plant Quarantine

Mr. Cooper has been associated with the U.S.D.A. for 20 years
in the Bureau. of Entomology and Plant Quarantine. He first
worked on Blackfly research in Key West in 1932 and was sent
to Mexico two years ago on this problem with headquarters in
Mexico City of the Division of Fruit Fly Investigations.

Dr. Plummer has spent 20 vears in the Bureau of .m:noa.o_omk and
Plant Quarantine of the U. S. D. A, at ::un U_M:m_o: of Fruit Fly
Investigations headquarters in Mexico City in research work.

Development of any insect control presents 4 sroblems: —mortality
of the insect, freedom of injury to the crop treated, safty to man and
animals, and cost in keeping with returns on the crop. Due consideration
has been given to each of these in investigations on the control of the

citrus blackfly, Aleurocanthus woglumi Ashby.

Few studies had been made on the control of the citrus blackfly by
means of insecticides previous to the invasion of Mexico by this pest.

In Jamaica Ashby (1915) tried kerosgne emulsion while Ritchie (19186)

sprayed with Florida citrus scale emulsiony prepared with parafin oil and-

whale-oil soap. Dietz and Zetek (1920) tried krosene emulsions and
nicotine oleate for controling the insect in the Canal Zone. Bruner (1931)
tested oil emulsions in Cuba at about the time the valuable .%m_.uv._.:w
Eretmocerus serius Silv. was being introduced. Later the citrus ‘blackfly
was eradicated in Key West, Florida by repeated applications of oil sprays
(Newell and Brown 1939).

Plummer and Shaw (1947) began their studies in Cuernavaca, Mor-
elos, Mexico, early in 1945 by testing kerosene emulsion alone and also
with DDT added. This led to the testing of refined spray oils of the
kind commonly used to control various insects on citrus trees. It was not
until derris extractives were mixed with “m_u;w\ oils by means of mutual
solvents, as developed by Ebeling (1945), that improved Sx_.ozw“ was
noted. Further research, also preceded by studies in California (Ebeling
et al. 1944), led to the mixing of powdered derris root directly in the oil.
Continued experimentation revealed that 1.67 per cent light-medium
emulsive or mL:Zc oil containing per gallon 4.5 ounces of powdered der-
ris or cube root with a rotenone content of 5 per cent was very toxic
to larvae and pupae of the citrus blackfly. Later unpublished studies by
the same investigators showed that while eggs weré not killed, a very
high percentage of the larvae emerging from treated eggs failed to sur-
vive.

By April 1947 many of the newer insecticides had been studied. The
cube in oil formula just discussed was the most promising from the stand-
point of (1) toxicity, (2) cost, (3) freedom from harmful residues and
(4)absence of danger to spray operators. It was therefore recommended to
the Mexican authorities in April 1947 for the control of the citrus black-
fly in Cd. Valles, San Luis Potosi. Shortly thereafter it was applied suc-

cessfully by Woglum (1948) to control the citrus blackfly in Empaline
and Guaymas, Sonora. Subsequently, this formulation was applied ex-
tensively on citrus trees in many parts of Mexico.

DDT.—Studies on the toxicity of emulsions prepared with high con-
centrations of DDT in xylene and kerosene indicated that this prepara-
tion was not so effective as cube root in oil for killing pupae of the citrus
blackfly (Plummer and Shaw 1947). Investigations on this compound
were resumed early in February 1948 at Los Mochis, Sinaloa, in co-
operation with the California-Arizona growers, and the United Sugar
Companies. These studies emphasized the high residual value of a spray
prepared with 2 pounds of DDT in 8 gallons of ordinary kerosene, 4
ounces of blood albumin spreader, and water to make 100 gallons when
applied on orange and grapefruit trees at an opportune time of the year
(Woglum, Plummer and Shaw 1949). At one time DDT appeared to be
superior to the staridard formulation of cube root in oil, probably because
of its residual value. Studies in Cuautla, Morelos, however, showed that
high concentrations of ordinary kerosene caused marginal blanching of
the leaves. Similar damage was observed when a highly refined horti-
cultural kerosene from California was substituted. Much research was
] done to find an emulsion of DDT that would not damage the trees. This
led to studies on a formulation composed of 1.75 pounds of DDT dis-
solved in 2 quarts of xylene and 2 quarts of ordinary kerosene and mixed
with water to make 100 gallons of emulsion using 4 ounces of blood al-
bumin spreader for en:ulsification. One application of this insecticide was
found to be very effective in controlling the citrus blacckfly when applied
on sour lime trees in a small grove in Cuautla, Morelos, in the fall at
the end of the rainy season, a time when there were few blackflies in the

- pupal stage. There was no apparent damage to trees when this formula-
tion was applied 12 times on the same trees at intervals of one month
between applications. Recent data have indicated that the toxicity of
this formulation to pupae is not so high in the summer months as we
would like to have it. Attempts are now being made to improve the
formulation. Whether improved or not, it is believed that DDT in xylene
and kerosene may find a place in citrus blackfly control practice:
possibly in the winter months of the year. Kill of beneficial insects would
also be minimized at that season.

. A number of other formulations containing DDT and related com-
..-pounds have been considered. Repeated experiments have shown that
nothing is gained by adding DDT to spray oil. The oil carries the DDT

. into the leaves and there it remains. The para para isomer was also test-
ed at the time injury to leaves by kerosene was under investigation and
it showed no superiority ever technical DDT. TDE (DDD) was not so
~ toxic as DDT. Difluoro DDT and methoxyolor will be tested in the

s

* near future.

*" . Parathion,—Parathion in oil and water-dispersible preparations w

. ““tested in 1947 by workers of the United States %mvﬁ::%:n %m >m:.ooc_2w_~..m
~and were found to be very toxic to the citrus blackfly. Shortly thereafter
“large plots at Los Mochis, Sinalon were sprayed once with 1 pound of
wettable 25-percent parathion and 1 to 2 pints of an oil spreader per
‘100 gallons of water. The initial kill mm:r this insecticide was much great-



insecticides tested (Woglam et al. 1949). Subsequent-
ly 1 per cent and also 2 per cent of parathion dust were tested and found
to be very toxic to larvae and pupae of the citrus blackfly under field
conditions in Ticuman, Morelos 3«;:.:.:2 and Shaw 1949). Both 10 and
20 per cent DDT dust were tested at the same time and were found to

be relatively ineffective in E.::m pupae, Reduced percentages of para-
d. Parathion is extremely poisonous to

thion dust are now being teste {
spray operators and its general use in the field is questionable at this
writing.

Chlordane.—This was first tested as a substitute for rotenone in
spray oil at the rate of 0.9 ounce of pure chlordane per gallon of oil and
mixed with water at the rate of 1.67 per cent. It was relatively ineffective
(Plummer and Shaw 1947). Or_o_x#::m at the rate of 1 pound in 0.6
quart of Velsicol AR-60, 11.4 quarts of kerosene, 4 ounces of blood al-
bumin spreader and water to make 100 gallons was also ineffective (Wo-
glum et al. 1949). A comnercial preparation of chlordane in oil mixed
with water at concentrations to give 0.25 and of 0.5 pound of actual
chlordane, respectively, per 100 gallons also showed low toxicity. The
conclusion was that chlordane did not offer much promise for the con-

trol of the citrus blackfly.
ene.—This is another product first tested in spray oil (Plum-

aw 1947). Later an experiment with 1 pound of toxaphene
and mixed with 4 ounces of blood

gallons showed that only a

er than the other 4

Toxaph
mer gnd Sh
dissolved in 3 gallons of kerosene
albumin spreader and water to make 100
few pupae were killed.

Benzene Hexachloride.—This was employed only in oil and was
not very effective. Further studies are being pursued with water dis-

persible products.

Other Insecticides.—A considerable number of other insecticides and

‘adjuvants have been tested and abandoned as being less toxic than those
mentioned above, more dangerous to use, or too expensive for. commer-
cial use. These include numerous oils, emulsifiers, solvents, and water
conditioners; commercial preparations of rotenone, nicotine, pyrethrum,
piperonly cyclohexanone, and piperonyl butoxide. A few fungicides have
also been tested in combination with insecticides.

Fumigation.—In Los Mochis, Sinaloa, a few grapefruit trees were
fumigated using calcium cyanide and following “standard commercial
practice in California. A few pupae survived the standard dosage while
none was found alive on trees fumigated with 1.95 times the standard

dosage (Woglum et al. 1949).

.ale Field Studies.—An appropriation in early 1948 H?.ein_ma_

Large S

funds for conducting large
rus blackfly in Mexico. The objective of this work was to establish the

effectiveness of the sprays on large areas, the number of applications
necessary and their timing, the methods of application, the effect the
required number of applications may have on trees, the size of the
area that has to be treated to effect control is areas of light infestation,
and the thoroughness of spray coverage required. These tests were ex-
pected to serve also as demonstrations of the effectiveness of the con-

scale spraying experiments in control of cit-

trol methods. One project headquarters was established at Guaymas, Son-
ora, for tests under conditions on the arid west coast and that second at
Cd. Valles, San Luis Potosi, for tests under conditions in eastern Mexico
which were more comparable to the Texas growing area.

The program at Guaymas followed up the work conducted from
Z..EE:—E.. 1947 to April 1948 by the California-Arizona citrus growers
: with the $25,000 fund set up by them and a contribution of 26,000 pesos
: .;m.wmo U. S. cy.) by the Guaymas growers. An unusually severe drought
in that area so weakened the trees that only two spray applications could
be ..:...&n during the year’s operation, but that sufficed to reduce the popu-
lation to a very low level so that the ground gained iu the earlier program
was held and some progress made in suppressing the infestation.

In March 1949, 8 trees were found lightly infested at Mayorena and
8 at Ortis, 10 and 24 miles, respectively, north of Empalme. All citrus
; trees in these two villages were sprayed 3 times at 80-day intervals with
q the cube in oil formula and then once with the DDT formula. No living
citrus blackfly was found after the second spray application. Very
thorough inspection of all citrus in these two villages in August and again
in October did not disclose infestation. An inspection of all citrus in the
Hermosille, Sonora, area in September and October failed to reveal cit-
; rus blackfly. A reinspection in Hermosillo on December 3 revealed one
infested leaf. Steps were immediately taken to initiate a spray program
to eliminate this infestation as was done at Ortz and Maytorena. Spray:
ing in the Guaymas area, which was suspended in July owing to heat
and drought, was resumed in October. )

The program in the Valles area, where approximately 300,000 trces
are infested, followed a somewhat different plan than that on the west
coast, Available funds would not permit consideration of a general spray
program. Six groves were therefore selected for carrying out the tests.
Spraying began in October 1948 and 6 applications were made to 7,700
trees within one year. Half of the trees were limes and half were oranges.
All trees were sprayed 4 times with cube and oil. After that half of the
blocks were sprayed with cube and oil and half with the DDT formula.
These blocks had practically no fruit production last year owing to the
heavy infestations of citrus blackfly but all have fruit this season
although the crop is still below normal. The limes have not come back
into production as well as have the oranges. Observations have shown,
“however, that trees have come back after one thorough application. Ex-
periments, too, have indicated that two properly timed applications a
year, in the absence of extensive drift, will give commercial control.

. In a series of phytotoxicity tests the cube in oil formula was applied
n 25-tree blocks of oranges 4 times at 20-day intervals, 7 times at 30-
lay, intervals and 10 times at 40-day intervals before appreiable trec in-
ury'was noted. In a similar study of the DDT formula 14 applications
were -made at 20-day intervals wwamc-.u injury was noted. Chaff scale
Parlatoria pergandii Comst.! m¢<n_ownm on the DDT plots sprayed at
40, 50, 60 and 70-day intervals but the frequency of applications on the
20 and 80-day interval plots appeared to prevent scale development.

..;ﬁ:z:z&l:« R. S. Woglum.
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The infestatjon of citrus blackfly was _:.:nzc..-:w eliminated by 3 appli-
cations of DDT at 20, 30, or 40-day intervals when these began early in

January. L

The tests at Valles have added proof that both the cube in oil and the
DDT fromulae are highly efficient for control of the citrus black fly when
thoroughly applied with proper equipment. They have also shown that
repeated applications can be made with safety to the trees. The two for-
mulae can be alternated to avoid scale development with DDT. While
additional studies are necessary, the formulae for both eradication of
incipient infestations and commercial control of the citrus blackfly are

available.

Summary.—Studies on the toxicity to the citrus blackfly of many pres-
ent day insecticides have shown that three of them are more effective than
the others, One of these, parathion, is highly toxic to man. The other
two are as follows, the amounts being in water to make 100 gallons of
emulsion: (1) 1.67 gallons of light-medium emulsive spray oil contain-
ing per m»__os 4.5 ounces of cube root with a rotenone content of 5 per

cent, an
dinary kerosene and 4 ounces of blood albumin spreader.

5:&0.5:Em-m.:_uu_aow_dsniou:omnozmonuz..m oc_ummso:
formulation within one year reduced the m»&&? infestation to a very
low level. Three applications of this formula at 30-day intervals followed
by one of the DDT-xylene-kerosene formula eradicated light blackfly in-
festations in two locations in Sonora. These results are in keeping with
other expriments that have indicated that two properly timed applications
a year mro:_& give commercial control.

Studies on continued applications have resulted in trees in the
Valles area coming again into production after 6 applications but trees
have actually been brought back by one thorough application of either
cube in oil or DDT in xylene and kerosene.

Cube in oil was applied 4 times at 20-day intervals, 7 times at 30-
day intrvals and 10 times at 40-day intervals before appreciable injury
to trees was observed. Fourteen applications of the DDT formulation
were made at 20-day intervals before injury was noted. Scale developed
on DDT plots sprayed at intervals of 40, 50, 60, and 70 days, respectively,
but the frequency of application on plots treated at intervals.of 20 or 30
days appeared to control infestation by scale insects.
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Control Of Vegetable Aphids In The
Lower Rio Grande Valley

Grorce P. WENE
Texas Agricultural Experiment Station, Weslaco
Dr. Wene has worked on tobacco insect investigation in Virginia
and on the control of potato insects in New York and since 1946

has been working on control of vegetable insects pertaining to
vegetable crops as grown in the Lower Rio Grande Valley in

particular.

Aphid control has been considered one of the most critical wg..cv_n.:m
in the production of vegetables in the Lower Rio Grande Valley. Such
crops as turnips, radishes, lettuce, cabbage, cantaloupes, blackeye, peas
EL broceoli were often plowed under when found heavily infested with
these insects. The threat of aphid infestations has discouraged attempts
to increase crop yields by the application of fertilizers or other expensive

cultural practices.

Good control of the cabbage aphid, Brevicoryne brassicae (L.), was
obtained by Bronson and Hall (1946) in the laboratory with a 3 percent
hexacthyl tetraphosphate dust and a finely atomized agueous 2 percent
hexaethyl tetraphosphate spray. Wene (1948) obtained good control of
cabbage aphids infesting broccoli with a 5 percent hexaethyl tetraphos-
phate dust applied by helicopter at 40 pounds per acre. Bronson et al.
(1949) in field tests found that a 5 percent hexaethyl tetraphosphate was
superior to a 3 percent nicotine dust as a control for cabbage aphids. The
same workers obtained better control with hexaethyl tetraphosphate as
a spray, 1 part to 800 parts of water, than with nicotine used at the rate
of 1 part to 400 parts of water. Hervey (1946) obtained good control of
cabbage aphids with a 3 percent gammna benzene hexachloride dust ap-
plied at approximately 17 day intervals.

In controlling the melon aphid, Aphis gossypii Glov., on cucurbits.
Wene (1948) found that 0.5 and 1.0 perent parathion dusts were more
effctive than either a 3 percent nicotine dust or a 1 percent Lindane
dust. Wylie (1949) using sprays for the control of melon aphids on celery
found than 1 pint concentrations of nicotine sulphate and Vapatone gave
good control. He also found that benzene hexachloride applied at a rate
of 4 pounds of 4 percent gamma benzene hexachloride dust per 100 gal-
lons of water was erratic in controlling this aphid.

Harrison and Allen (1943) obtained good control of the turnip aphid,
Rhopalsiphum pseudobrassicae (Davis), with 3 percent nicotine and 1
percent rotenone dusts. The nicotine dust was effective for only a short
woloa after application whereas the rotenone dust gave good control
or a period c*_ one week. Hayslip (1948) in experiments on the control
of turnip aphids on chinese cabbage showed that a 1 percent parathion
dust and a 1.5 percent gamma benzene hexachloride dust were outstand-
ing in controlling this insect. Wene (1949) obtained good control of
turnip aphids with 1 percent concentrations of parathion and gamma
benzene hexachloride. The data also showed that a 3 percent nicotine
dust was not very effective in controlling turnip aphids during the regu-
lar turnip season because of the low temperatures.

ao0

This paper summarizes tests for the control of vegetable aphids
during the 1948 and 1949 season. During this period emphasis was placed
on the evaluation of recent aphicides applied with rotary hand dusters
and commercially applicators, such as ground dusters and airplanes.

Cabbage Aphid, Brevicoryne brassicac (L.)

A 20-acre broccoli field was divided into 4 equal sections. Ten
ants heavily infested with the cabbage aphid, Brevicoryne brassicae
were marked. The following treatments were applied the next

Section 1) an airplane application of 3 percent gamma benzene
an aiplane

p!

(L.),
day:
hexachloride dust at about 30 pounds per acre; Section 2

application of 1 percent tetraethyl pyrophosphate dust at 30 pounds per
acre, using a diluent knowns as “Phosphodust” and being applied nine
hours after manufacturing; Section 3) an airplane spray Eucrcﬁr.: of
one pint of 20 percent tetraethyl pyrophosphate in five gallons of water;
Section 4) check, or untreated area.

The plants were examined 48 hours after treatment application.
A heavily infested plant was one having 200 or more aphids. The in-
- secticides were considered to be effective if the treatment application
reduced the aphid population to 5 or less per plant. The results showed
that 3 percent gamma benzene hexachloride dust controlled the aphids
on 7 out of 10 plants. The 1 percent tetraethyl pyrophosphate killed all
the aphids on the 10 marked plants. The tetraethyl pyrophosphate spray
_had no effect on the aphid population, and the untreated plants were as
“heavily infested as before. These data indicate that a 1 percent tetra-
thyl pyrophosphate dust is superior to both benzene hexachloride dust
ind the tetraethyl pyrophosphate spray as a control for the cabbage

. Cowpea Aphid, Aphis medicaginis Koch

... In this experiment the plots of young blackeye peas, infested with
the cowpea aphid, Aphis medicaginis Koch, were 0.02 acre in size. The
-+ treatments, shown in Table 1, were applied with rotary hand dusters at
‘approximately 20 pounds per acre, and replicated four times. Efficiency

TABLE |

Effectiveness of various insecticides in controlling the cowpea
aphid, Aphis medicaginis Koch

Average number aphids per termi-
nal 2 inches of plant after

: 1 day _ 3 days
0.25% parathion 08 Y
057 parathion o 02 03
¢+ Lindane 7.1 11.0
0.9 1.2
17.7 34.0
17.6 38.8
15.0 65.2
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of the various insecticides was determined by selecting 10 plants at ran-
dom in cacl. plot and no:::.:ﬁd the surviving aphids on the terminal 2
inches of the plants 24 and 72 howrs after dusting,.

As shown by the data Table 1, parathion, Lindane and nicotine
dusts gave good aphid control immediately after application. Counts made
72 hours later indicated that the 0.5 percent parathion dust was the
only material with a good residual effect.

Meclon Aphid, Aphis gossypii Glov.

In the first experiment the 0.02 acre sized plots of young squash were
infested with the melon aphid, Aphis gossypii Glov. The treatments,
shown in Table 2, were applied imnh rotary hand dusters at approximate-
ly 20 pounds per acre, and replicated four times. The efficiency of the
varions insecticides was determined by selecting 10 squash leaves at
random from each plot and counting the surviving aphids 1 and 4 days
after application of the treatments.

The data in Table 2 show that parathion and Lindane dusts were
superior to the 3 percent nicotine dust as a control for the melon aphid.
These data also show that a 0.25 percent parathion dust gave better
control of aphids than did the 1 percent Lindane dust.

In the second melon aphid experiment, 0.5 percent parathion and 3
percent nicotine were applied at approximately 20 pounds per acre by
a tractor drawn duster to cucumber plots, one-half acre in size. The

iize. Each treatment was repli-

check or untreated areas, were similar in s
cated three times. Five days after treatment applications, 10 leaves were
selected at random from each plot and the surviving number of aphids
counted. The aphid counts revealed the following results: the 0.5 percent
parathion dusted plots had an average of 3.8 aphids per leaf; the 3 per-
cent nicotine dusted plots had an average of 12.0 aphids per leaf; and
the aphid population averaged 19.6 aphids per leaf in the untreated
plots. These L..:: also show that parathion is much more effective than

nicotine in controlling the melon aphid.

In the third experiment, 0.25 and 0.5 percent parathion dusts were
applied at approximately 25 pounds per acre by airplane to two acre
Lcnrz in an aphid infested squash field. The area between these two
blocks was used in deermining the population of an untreated plot.
These airplane applications were applied at the same time the treatments

TABLE 1I
Effectiveness of various insecticides in controlling the melon
~_aphid, Aphis_gossypii_Glov.

Average number aphids per leaf

after
Treatment 1 day 4 days
025 parathion 11 7.0
0.5'¢ parathion 0.8 6.4
14 Lindane 1.6 8.7
3¢ nicotine , 4.6 - 28.2
Untreated 22.8 40.0

in the previously mentioned hand dusted plots were applied. Twenty
four hours after treatment applications 20 leaves were selected at random
from each plot and the surviving aphids counted. The results showed
that the aphid populatipn averaged 22.1 aphids per leaf on the 0.25 per-
cent parathion dusted plots; the plot receiving the 0.5 percent parathion
dust averaged 0.7 aphids per leaf, while the untreated, or check plot
area, averaged 39.4 aphids per leaf. This indicates that parathion is an
effective aphicide for airplane dusting operations.

An interesting point which is brought out in these melon aphid
control experiments is that ajrplane dusting requires a higher percent-
age of parathion in the dust for effective aphid control than does a dust
application with the conventional rotary hand duster.

Pea Aphid, Macrosiphum pisi (Klth.)

Parathion and hexaethyl tetraphosphate were applied as a spray for
the control of the pea aphid, Macrosiphum pisi (Klth). The treatments
shown in table 3, were applied with an eight row crop spray machine
at the rate of 80 gallons per acre. The plots were an acre in size and each
treatment was replicated three times. The cffectiveness of the various
treatments was determined by counting the number of surviving aphids
on the terminal 2 inches of 10 plants selected at random in cach plot.

As shown in Table 3, both materials gave good control 2 days after
treatment applications. Data taken 9 days after treatment applications
showed that the parathion spray still gave good control, L.n_.cuu the
hexaethyl tetraphosphate FL lost its residual effectiveness. The para-
thion sprays were still showing good residual control 2 weeks after treat-
ment applications; however, since the experiment was conducted dur-
ing the coolest part of the growing season, the reliability of the data may
be questioned.

Red Lettuce Aphid, Macrosiphum ambrosiae Thomas

In the first experiment, an 8-acre section of a 10-acre lettuce ficld
infested with the red lettuce aphid, Macrosiphum ambrosiae Thomas, was
airplane sprayed with 50 percent hexaethyl tetraphosphate at the rate of
1.5 pints in 6 gallons of water per acre. Two days later 50 lettuce leaves
were pulled at random from both treated and untreated portions of the
field and the aphid populations determined. These counts showed an
average of 2.0 aphids per leaf on the untreated arca while the sprayed
Mwos.o: only averaged 0.2 aphids per leaf, which is a 90 percent reduc-

on.

TABLE 111

wed o Control of the pea aphid, Macrosiphum pisi (Kltb.)
s Average number aphids per leaf
“Amount of insecticide ‘ ||||||||II||9219.
per 100 gallons of water 2 davs 9 davs 14 davs
1 Ib. 25% parathion 0.5 05 63
1.5. 1b. 255 Parathion 0.1 0.3 103
0.7 qt. 50% H.E.T.P. 10.3 38.3 9.1.0
~ Unitreated 544 95.8 135.8
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In the second experiment, a 10-acre section of a 12-acre field was
sprayed with hexaethyl tetraphosphate at the same rate as in the first
experiment. Data was taken 48 hours after treatment in the same man-
ner as in the first experiment. The untreated portion of the field aver-
aged 7.1 aphids per rum. whereas the population of the treated plants
averaged 0.4 aphids_per leaf, which is approximately a 99 percent re-
duction. These results indicate that airplane spra ing with hexaethyl
tetraphosphate may be a means of controlling ..:uw“:_m on lettuce that
was not formerly available to growers.

Turnip Aphid Rhopalosiphum Ea:&ewza&.naa (Davis)

The first experiment was conducted in a field of radishes infested
with the turnip aphid, Rhopalosiphum pseudobrassicae (Davis). The
radishes had been sown in rows spaced about 4 inches apart. The plots
were 0.02 acre in size. The treatments shown in Table 4, were applied
with rotary hand dusters at approximately 30 pounds per acre. Each
treatment was replicated 4 times. The efficiency of the insecticides in
controlling this aphid was determined by selecting 10 plants at random
from each plot and counting the surviving aphids.

The data in Table 4 show that 1 percent concentrations of para-
thion and gamma benzene hexachloride were more effective in controll-
ing aphids on radishes than the same concentration of rotenone 24 hours

TABLE 4

Effectiveness of various materials in controlling the turnip aphid
Rhopalosiphum  pseudobrassicac ( Davis)

Average number aphids per plant

after
Treatment 1 day 7 days
1% parathion 0.1 9.1
1% gamma benzene hexachloride 1.9 14.4
14 rotenone 15.1 4.4
0.5% rotenone plus 3% lethane 17.2 75.9
0.1% pyrethrins plus 1% DDT 15.1 . 90.6
3% nuicotine 18.3 73.9
Untreated 46.8 76.8

TABLE V

Effectiveness of various insecticides in controlling the turnip aphid,
Rhopalosiphum pseudobrassicae (Davis), on mustard greens

Average number aphids per leaf after

Treatment 1 day 6 days
‘% parathion 0.0 18.2
1Y% gamma benzene hexachloride 0.5 25.4
1% rotenone 43.2 9.8
0.1% pyrethrins plus 1% DDT  81.3 85.1
34 nicotine 32.2 79.2
Untreated 83.3 98.2

after application. Data taken one week after treatment application show
that the 1 percent rotenone dust was superior to the same concentration
of parathion or w«m:::: benzene hexachloride. The 3 percent nicotine
dust gave a good reduction of the aphid c:*:__szsz immediately after
treatment applications but had no residual effect. Substituting 3 percent
Lethane for m.z_m of the rotenone in the dust mixture proved to be of
little value as can be seen by the data taken 7 days after treatment ap-
plications.

The second turnip aphid control experiment was conducted in a
field of small mustard greens sown in double rows spaced 3 feet apart.
The plots were one-sixtieth of an acre in size. The treatments shown in
Table 5, were applied with rotary hand dusters at approximately 20
pounds per acre. Each treatment was replicated 4 times. Efficiency of
the various materials was determined by selecting 10 leaves at random
from each plot and counting the surviving aphids.

The result of this experiment was similar to that of the first. One
percent concentrations of parathion and gamma benzene haxachloride
were more effective than the same concentration of rotenone immediate-
ly after treatment application. However, as shown by the data in Table
5. the rotenone was more cffective 6 days after treatment application.
The data from these two experiments warrant further work as rotenone
is non-toxic to warm-blooded aunimals.

The third experiment was conducted in a young cabbage field in-
fested with the turnip aphid, Rhopalosiphum pseudobrassicae (Davis).
An 8-acre section of a 20-acre field was airplane sprayed with 50 per-
cent hexaethyl tetraphosphate at the rate of 1 pint in 66 gallons of
water per acre. An hour before and 24 hours after the spray application.
30 plants were selected at random from both the treated and untreated
portions of the field and the aphid population per plant determined.
The untreated plants averaged 2.5 aphids before and 2.8 aphids after
spraving. The treated plants averaged 9.3 aphids per plant before the
spray application and only 1.9 aphids after the spray application.

Summary

A 1 percent tetraethyl pyrophosphate dust was superior to both a
3 percent benzene hexachloride dust and tetraethyl pyrophosphate spray
as a control for the cabbage aphid. A 0.5 percent parathion dust, a 1
percent Lindane dust and a 3 percent nicotine dust gave good control
of the cowpea aphid immediately after application, but the data indi-
cated that the parathion dust had the best residual effect. In sinall plot
work, 0.25 and 0.5 percent parathion and 1 percent Lindane dusts were
effective in controlling the melon aphid ou squash. Both hexaethyl tetra-
phosphate and parathion sprays were effective in controlling the pea
aphid. The red rzccm aphid was effectively controlled with hexaethyl

. .tetraphosphate applied at the rate of 1.5 pints per acre by airplane. One

percent concentrations of rotenone, parathion, and gamma henzene hexa-
chloride were effective in controlling the turnip aphid.

Since the organic phosphates, parathion, hexaethyl tetraphosphate.
and tetraethyl pyrophosphate are very tosic to warm-blooded aninals.
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the Te.as Agricultural Experiment Station is not recommending these
materials for use in controlling aphids until more is known about the

dangers inherent in using such materials.
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The following recommendations for the chemical control of insects and diseases destructive to vegetable
crops in the Lower Rio Grande Valley are based upon the best information available from research, county agents.

growers and insecticide agencies.

Correct identification of the insect or disease is necessary before control measures are used. For additional
information and for identification of insects and diseases see your county agent at Edinburg, Raymondville or San

Benito.

ALL TREATMENTS ARE DUSTS UNLESS OTHERWISE NOTED

VEGETABLES INSECTS TREATMENT NOTES
(In Alphabetical Order)
. Beans Snap Aphids Spray: 1 pt. 20% Lindane Spray several times at 5 to 7 day intervals beginning
® and Lima or 1 pt. 20% TEPP con- when aphids first appear. Use new low volume spray-

centrate per acre or Dust:
3% nicotine.

ers on tractor or airplane at 2 to 5 gals. of water per
acre. See TEPP in remarks below.

Flea beetles & 5« DDT*®

Leafhoppers

Less than one beetle per plant can ruin the stand of
seedlings. Examine crop often. Protect new growth
as 11ee§ed. Look for movement into field from out-
side. Leafhoppers suck leaves and stems with pierc-
ing mouthparts. Dilute 1 gt. of 25% DDT emulsi?iable
concentrate with 2 to 5 gals. of water per acre when
using new low-volume sprayers on tractor or airplanes.

® OR spray with 1 qt. 25% DDT emulsifiable concentrate

per acre.

NOTES

May attack seedlings and older beans. Repeat as
needed. Flea beetle and leafhopper control will us-
ually control thrips also. Do not use within 10 days
of harvest. -

The earworm and some other caterpillars and beetles

feed upon leaves. Avoid using DDT within 10 days of
harvest.

Use 1 to 3 weekly applications beginning when rust
appears, often before blooming.

5% DDT-50% sulphur Both insects attack young plants. Fewer than one per
g P p

plant often ruin the stand of seedlings. Examine crop
often and protect new growth if needed. Watch for
movement of beetles into field from outside.

VEGETABLES INSECTS TREATMENT
Beans Snap  Thrips 5% Chlordane
and Lima :
Corn earworm 5% DDT-50% sulphur
Rust Sulphur (325) mesh)
Beets Beet webworm
. Flea beetles 5% DDT
[
3
Broccoli Aphids

Spray: 1 pt. 20% Lindane Spray several times at 5 to 7 day intervals beginning
or 1 pt. 205, TEPP con-when aphids first appear. Use new low volume spray-

centrate per acre

ers on tractor airplane at 2 to 5 gals. per acre. Do not
use Lindane nearer than 10 to 14 davs to harvest.
See TEPP remarks below.

Cabbage webworm

5% DDT-50% sulphur

When needed. Do not use DDT nearer to harvest than
10 to 14 dayvs.

Hornworm

5% Chlordane or
5% Rhothane

When needed in seedbeds. o

Cabbage worms

5% DDT

Every 7 to 10 davs if needed. Do not use DDT near-
er to harvest than 10 to 14 days.

Southern
cabbage worms

1%¢ Lindane Dust

When needed. Lindane (purified gamma isomer of
BHC) should not be used nearer to harvest than 10
to 14 days.




VEGETABLES

INSECTS

TREATMENT NOTES

Brocolli Downy mildew Sec cabbage (below)

Black spot Sec cabbage (below)

Cabbage Aphids Spray: 1 pt. 20% Lindane See uphids under Broccoli (above). Do not use BHC
or 1 pt. 20% , TEPP concen- or Lindane nearer to harvest than 10 to 14 days.
trate per acre or Dust: 3% See TEPP remarks below.

(gamma) BHC
Cabbage worms 3% DDT or Every 7 to 10 days if needed. Do not use DDT nearer
Spray: 1 gt. 25% DDT to harvest than 10 to 14 days. Dilute 1 gt. of 25%
concentrate per acre emulsifiable concentrate witi\ 2 to 5 gals. of water
per acre when using new low-volume spravers on
tractors or airplanes.
- Southern 3% (gamma) BHC Do not use BHC nearer than 10 to 14 davs to harvest.
) cabbage worms ¢ ’
Thrips 5’,"% I_II)CDT-I% (gamma)  Make several applications at 7 to 10 days intervals.
Cabbage 5% DDT-50% sulphur When needed.
webworm
Downy mildew 5% insoluble copper Control downy mildew in seed-beds. Repeat in field
and Black spot expressed as metallic or  if spots appear on wrapper leaves. Use three or more
107% Dithane Z-78 or 10%  weekly applications if black spot appears.
Parzate
Black rot Soak: 1 grain tablet bi- Soak seed 20 minutes, rinse, dry surface of seed, and
chloride of mercury in 1 plant.
pt. water or 1 oz. in 7,
gals. water
VEGETABLES INSECTS TREATMENT NOTES
Cantaloupes  Darkling 5% Chlordane As needed on seedlings.
beetles
%ﬁhids or % Lindane Dust or LINDANE is the purified gamma isomer of BHC. Do
rips Spray: 1 pt. 20% Lindane not use nearer than 10 days to harvest. Use Lindane
or 1 pt. 20%, TEPP con- emulsifiable concentrate in new low-volume spray-
centrate per acre : ers on tractors or airplanes in 2 to 5 gals. water per
acre. See TEPP in remarks below.
Melon worms 40% Cryolite or Begin dusting at 7 day intervals when injury first ap-
5% Methoxychlor pears. B
Cucumber 104 Cryvlite or When needed, Methoxychlor is similar to DDT but
beetles 5'4 Methoxychlor has not injured cucurbits.
- Downy mildew 0% Zerlate or Use weekly if mildew is present.
- 10'+ Dithane Z-78 or
10% Parzate
Beetles, melon-  40% Cryolite or A mixture which will contral diseases and most insects
worms, and 57 Methoxvchlor with is usually best. Lindane may be added to the meta-
downy mildew one of the fungicides oxychlor for aphid control.
listed above for mildew
Carrots Flea beetles 5%« DDT or

Sprayv: 1 gt. 25% DDT
concentrate per acre

Less than one beetle per plant can ruin the stand of
seedlings. Protect new growth as needed and watch
for movement of beetles from outside the field. Dilutce
1 qt. of 25% DDT emulsifiable concentrate with 2
to 5 gals, water per acre when using new low-volume
sprayers on tractors or airplanes,

Beet webworm

5% DDT 50% sulphur

\When needed on seedling beets.




VEGETABLES

INSECTS

TREATMENT

NOTES

Carrots Leaf blight Spray: 5-3-50 Bordeaux or At first appearance und every 10 days as needed. Use
Dust: 5% basic copper or dusts when leaves are damp. Include sticker in dust.
organic fungicides

Cuauliflower See broccoli

above .
Sooty mold Control Aphids (See brocceoli above)

Celery Leaf spot 109 Dithane Z 78 or Apply weekly as needed.

10% Parzate

= Cucumbers
(-]

See cantaloupes

above ¢
Eggplant Yellows Sulphur dust or Dust seed-beds weekly. Repeat applications after trans-
(virus disease) 5% DDT-50% sulphur planting,
Flea beetles 5% DDT or A few beetles can ruin a stand of seedlings. Dilute 1
Spray: 1 qt. 25% DDT qt. of 25% DDT emulsifiable concentrate with 2 to 5
concentrate per acre gals. water per acre, when using new low-volume
sprayers on tractors or airplanes.
Hornworms 5% Chlordane When needed. Do not use chlordane near than 10
‘ ’ 5% Rhothane days of harvest.
! . .
! Leaf and fruit 5% insoluble copper or Apply weekly if diseases are present.
i spots organic fungicides .
|
| .
J —
|
VEGETABLES INSECTS TREATMENT NOTES
Lettuce Aphids Spray: 1 pt. 20% Lindane

or 1 pt. 20%, TEPP con-
celntrate per acredor Duts}t;:
0.1% impregnated pyreth-
rins with 1% DDT

The red lettuce aphid is often incorrectly called a “red
spider”. It must be controlled before heading. Ship-
pers often cull entire fields or heads that have red
aphids. Airplane dusters and ground machines with
less than two nozzles per row, are general unsatis-
factory. Spray or dust several times at 5 to 7 day in-
tervals beginning when aphids first appear. Use Lin-
dane in new low-volume sprayers on tractors or air-
planes at 2 to 5 gals. water per acre. Do not use Lin-
dane within 10 to 14 days of harvest.

Loopers and
beetles

5% DDT

o
= Mustard

Aphids, worms,
and beetles

When needed. Dusters with 2 or 3, nozzels 1;er row
are superior to single nozzle machines. Do not use
DDT within 10 days of harvest.

19 Rotenone

Rotenone may be used just before harvesting without
danger to the consumer. Begin dusting every 5 to 7
days when aphids first apﬁear. Several applications
are necessary. Use dusters having 2 or 3 nozzels per

row. Less than one aphid per plant often ruin the
stand of seedlings.

Loopers

5% DDT

Do not use DDT within 10 to 14 days of harvest.
Aphids may increase following DDT.

Okra

Aphids

Spray: 1 pt. 20% Lindane
or 1 pt. 20%, TEPP con-
centrate per acre.

Spray several times at 7 day intervals using new low-
volume sprayers on tractors or airplanes beginning
when aphids first appear. Mix the Lindane into 2
to 5 gals. water per acre. Do not use Lindane nearer

than 10 to 14 days to harvest. See TEPP in remarks
below. '

. Corn earworm

5% DDT

Do not use DDT within 10 to 14 days of harvest,
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VEGETABLES

INSECTS

TREATMENT

NOTES

Less than one beetle per plant can ruin a stand ot
seedling peppers or seriously damage older plants.
Protect new growth as needed and watch for move-
of beetles form outside the field.

Injury is similar to cutworm damage, especially to

Use the first application when fruit begins setting.
Dust at least 3 times at 7 day intervals for initial
weevil control. Repeat later if needed. DDT is need-
¢d for fruitworm control. Do not use this dust within
10 to 14 days of harvest. Add fungicide for disease

Use every 7 days as needed beginning when mines
first appear in the leaves.

Do not use Chlordane within 10 to 14 days of harvest.

Weekly if needed until dry weather. Combine with

One or more applications when needed.

Weekly and after each rain. Begin when blight is first
reported in the Valley area.

Gil

NOTES

Weekly applications beginning when 5 thrips are
found per plant (January-early February). Most farm-
ers start too late. Badly ci,amaged onions can seldom be
“brought back” to make au good crop.

Apply weekly after first lesions appear. Combine with
insecticide for thrips control. A(Ys 3 lbs. 509« DDT
wettable powder to Dithane or Parzate sprays for
thrips. Apply dusts to moist leaves. Low-volume spray-
ers are not satisfactory for disease control.

Spray several times at 7 day intervals using the new
low-volume sprayers on tractors or airplanes beginning
when aphids first appear. Mix Lindane into 2 to 5
gals. of water per acre. Do not use Lindane within
10 to 14 days o} harvest. See TEPP in remarks.

Peppers Flea beetles 5% DDT
and cucumber
beetles
Darkling beetle 5% Chlordane
seedling plants.
Weevil and 1% (gamma) BHC.3%
fruitworm DDT
control.
Leaf miner. 54 Chlordane
Hornworm 5% Chlordane
Leaf and stem  Any fungicidal dust
blight and insecticidal dusts.
bacterial spot
Potatoes Thrips 5% Chlordane
(Irish)
Blights (early  Spray: 2 gts. either liquid
and late) Dithane or Parzate and 1
Ib. zinc sulphate per 100
gals. Dusts: 109 Dithane
Z-78 or 10% Parzate or
5% copper
VEGETABLES INSECTS TREATMENT
Onions Thrips 1% (gamma) BHC-5Y%
DDT or Spray: 1 gqt. 25%
DDT concentrate per acre
Leaf blight Spray: 2 qts. either liquid
Dithane or Parzate and 1
lb. zinc sulphate per 100
gals. water or 10% Dithane
Z-78 or 109 Parzate dusts
with sticker
Peas Aphids Spray: 1 pt. 209 Lindane
English or 1 pt. 20%, concentrate
per acre
Thrips 5% Chlordane-50% sul-

Black-eye
or Cowpeus

phur

‘T'wo or more weekly applications.

Cabbage worms

5% DDT-50% sulphur

When needed, usually on seedling peas.

Powdery mildew

_Sulphur (325 mesh)

Every 7 days if mildew is present.

Aphids

1% Lindane Dust

Begin dusting every 7 days when aphids first appear.
Dusters with 2 or 3 nozzles per row are superior to
the single nozzle types.

Curculio

5% DDT-50¢¢ sulphur

The adult weevil must be killed before it lavs eggs in
the pods. Dust once when pods are about 1 inch
long. Repeat after 7 days. A single dusting is of little
value.

Rust

Sulphur (325 mesh)

Muke 1 to 3 weekly applications before blooming if
needed. Follow with curculio treatment.




VEGETABLES INSECTS TREATMENT NOTES
Radishes Aphids 3% (gamma) BHC dust Best results obtained with dusts using 2 or 3 nozzles
: or 1 pt. 209% TEPP per per row. Dust several time at 5 to 7 day intervals be-
acre ginning when aphids first appear. Do not use BHC
within 10 to 14 days of harvest. See TEPP in remarks.
Worms and 5% DDT When needed. Do not use DDT within 10 to 14 days
beetles of harvest.
Spinach Flea beetles 5% DDT A few flea beetles and worms can ruin the stand of
and worms seedlings or the quality of older spinach. Do not use
DDT within 10 to 14 days of harvest.
White rust and  Fungicidal dusts There is no really good control known. Fungicidal
Blue mold dusts offer some promise if used at first appearance
= of the diseases.
O — e - - e . e e o e L.
Squash See Cantaloupes Weekly if needed. Use when leaves are dry. Sulphur
above is not safe on other cucurbits.
Powdery mildew Sulphur (325 mesh)
Sweet Corn  Corn earworm  Obtain special leaflet
Flea beetles 5% DDT When needed on young plants.
Bud worms Spray: 2 gts. 25% DDT Dusts are not effective. The low-volume sprayers on
: concentrate per acre tractors are satisfactory when used every 5 to 7 days
with at least ten gals. of water per acre.

Tomatoes Fruitworm 5% DDT or 5% Rhothane Dust 3 times at 7 day intervals beginning when fruit
begins to set. Examine buds for small worms and eggs
and continue if necessary.

VEGETABLES INSECTS TREATMENT NOTES

Tomatoes Flea beetles 5% Chlordane Less than one flea beetle per plant can ruin a stand

‘ and of seedling tomatoes or .damage older plants. Dark-
Darkling beetles ling beetles cut plants off above ground level similar
' to cutworm damage.
Garden 0.1 impregnated pyrethrins When needed. Usually severe on old fall tomato crop.
fleahopper with 50% sulphur :
Hornworms 5% Chlordane or When needed. Do not use Chlordane within 10 to 14
5% Rhothane days of harvest.
Blossom Thrips 5% DDT Use when there is certainty that thrips are the cause
of blossom fall. .
= Suckfly 5% Chlordane or Use heavy applications (30 to 40 lbs. per acre) every
=t 5% Methoxychlor on 7 days when needed.
young plants, 5% DDT-
75% sulphur or 5% Meth-
oxychlor on old plants
Blights and 1047 Dithane Z-78 or Early seed-bed treatment if leaf spot is present follow-
grey leaf spot  10% Parzate or ed by 3 to 5 applications in field at 7 day intervals. See
5% insoluble copper remarks on blight under ‘Potatoes” above.
Turnips See Mustard
(above)
Watermelons See Cantaloupes

(above)




se heavy

st upon crops that are

"NOTES

Dust or sprinkle upon ground around plants. U

poundages.

When needed except upon cucurbits. Do not use DDT
Do not use Chlordane within 10 to 14 days of harvest
Do not use Chlordane within 10 to 14 days of harvest

within 10 to 14 days of harve

Destructive to seedlings.
upon crops to be eaten.
upon crops to be eaten,

to be eaten.

Chlordane

TREATMENT
10% Chlordane

40% Cryolite in citrus

meal
Chlordane

o’

Q'

-

5% DDT
SEE REMARKS ON FOLLOWING PAGES

3%

All of the poisons listed above are dusts unless otherwise indicated.

INSECTS

Cutworms
Darkling beetles

Fall armyworm
Grasshoppers

Ants

Vegetable

VEGETABLES

Any

REMARKS
APPLICATION OF INSECTICIDES:

DO THE JOB RIGHT OR NOT AT ALL! .
Pounds of dust: Use a minimum of 20 pounds of dust per acre with
a ground machine or hand duster. Airplane dusting requires at least 30
pounds per acre for the best results. Use 40 pounds on rank vegetation
such as large potato and tomato plants,

Ground Operated Dusters: Valley farmers, when buying tractor dust-
ers, should obtain those especially designed for vegetable crops having
powerful air blowers and two or three nozzles are beneficial. especially
for disease control.

Rotary hand-dusters are very useful in small plots and on areas
which cannot be covered properly by airplune dusters. Run hand dust-
ers so that each row is dusted from both sides.

Airplane Dusting: The lack of cooperation between the grower and
the duster pilot is the cause of most failures to obtain good control by
airplane dusting. The width of swaths should not be wider than the
wingspread of the airplane. Pilots cannot accurately estimate swath
widths, and need ground help for best results, Use fliginen to mark cach
swath for the duster pilot. Place one tHagman at cach side of the field.
Have them hold up white panels about 3 feet square, which the pilot
can see. The pilot can then line up the two flagmen and fly a swath be-
tween them. As soon as the plane passes overhead. the flagmen should
move over the desired number of rows or paces to mark the next swath.
Remember that the drift will be blown back over the area already dusted.

Airplane dusting has failed in the control of aphids on cauliflower.
broccoli, turnips, lettuce and some other low-growing leafy crops.

Sprays: Low volume, low pressure sprays of emulsifiable concentrates
applied by ground machines and airplanes at 5 gallons (or less) of water
per acre are in the experimental and field trial stage at this time. Thev
show great promise for insect control, but not for disease control. Where
the full recommended rates per acre of active ingredients are applied
with good umiform coverage, results may usually be satisfactory. if the
concentrates used are not injurious to the plants.

INSECTICIDAL POISONS: CAUTION!

: Parathion, TEPP (tetracthyl-pyrophosphate) and HETP (hexethyl-
tetraphosphate) :

The poisons are extremely dangerous to handlers. Very small amouts
cause illness or death. Workers may obtain fatal doses through contact
with the skin. by breathing vaports or drift, and :ncEa:z_:v\ﬂ way of
the mouth (for example, by smoking). Parathion has caused severul
¥ deaths to handlers outside the Valley. Several Valley people have been
made ill. Parathion has caused illuess to harvester crews at work in crops
treated at least 12 days previously. It is absorbed by plant fissues and
may be dangerous to the consumer. Parathion is not recommended for
use as an insecticide.
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The following precautions _.cmz_..::m_ur:mc?:a c::d*x:::_m :,.:.J..
be observed but may be inadequate to prevent iliness or ¢ eath. Do not
breathe dust or mist or enter drift; wear Bureau of Mines approved
respirators; have shirt sleeves rolled down; change clothes and bathe im-
mediately after finishing work. Follow all precautions printed on contain-
er labels. Do not use parathion within 21 days of harvest.

DDT: It is toxic lo warm blooded animals and should not bhe used
saten nearer than 10 to 14 days before harvest.

Itis a slow acting poison and takes about 48 to 72 hours to kill most of
the insects which it will control. 1t will usually kill insects in the field for
about 7 days. DIYT may stunt the growth of youny cucurbits.

on crops, that are to be

Methoxychlor and Rothane: These two new chemicals are similar to
DDT and kill many of the insccts that PDT controls. They are less toxic
to humans and their use is encon -aged, especially near harvest time.

BHC: Benzene hesachloride (BHC) severely burns all cucurbits and
sometimes burns young snap beans. It may give an objectionable odor
or laste, to sweet corn, potatoes, English peas, black-cye peas, beans and
tomatoes. 1t probably will not affect the flavor of cabbage, onions, car-
rots, and peppers. Many canneries will not buy produce known to have
been dusted with BHC. Do not use nearer than 10 to 14 days of harvest.

Lindane: Pure gamma isomer of benzene hexachloride has not in-
jured cucurbits and may not produce an objectionable odor or taste when
used on vegetables, This material is expensive. Do not use nearer than
10 to 14 days of harvest on crops to be eaten.

Chlordane: Do not use nearer than 10 to 14 days of harvest on crops
to be eaten.

Rotenone: This chemi .l is the active ingredient in the ground roots
of cube and derris plants. It does not leave residues dangerous to the
consumer and can be used effectively and safely for turnip aphids, beetles
and worms on many crops only a tew days before harvest.

Sulphur: Insecticides containing sulphur should not be used for the
control of insects on cucumbers, cantaloupes, and watermelons and young
tomatoes since plant injury may result from its use.

Nicotine: Dusts containing nicotine arc very cffective against aphids
if applied when the temperature is above 72 degrees and when the air
is calm. Nicotine will kill for only a few hours and must be brought in
contact with the aphids. Avoid breathing dust drift and avoid contact with

the skin.

Seed Certification

R. V. MILLER
State Department of Agriculture, Austin, Texas

Mr. Miller is in charge of administering the Field Seed Certifi-
cation Program in the State of Texas. His main interest is crop
improvement and seed certification. Mr. Miller has been working,
on seed certification for the past 26 years and is at present a
member of the State Seed and Plant Board, Texas Seed Council,
associate member of the International Crop Improvement Associ-
ation, and Secretary-Treasurer of Texas Certified Hybrid Seed

Corn Association.

I was somewhat reluctant to accept a place on this program since
it seemed more concerned with fruits and vegetables than field seed. 1
wrote Mr. Baxter along this line pointing out this fact and suggesting
that Seed Certification as such might not be of interest to the group.
However, he assured me that the group would be interested as the Hor-
ticultural Club was endeavoring to enlarge the scope of the activities
of the Institute and discussions of allied interests pertaining to agri-
culture would be a definite part of the program, so with this bit of en-
couragement from him, together with my enthusiasm for talking "Certi-

fied Seed”, 1 am with you today.

Seed Certification in Texas dates back to 1924 and has a lotg
and interesting history which we will not give in detail, hut merely point
out that the Legislature passed the original law in 1923 which applicd
only to cottonseed. This law was amended in 1929 extending the au-
thority to provide standards for the Certification of all field crops. Sev-
eral minor amendments followed, but the law is basically the same as
passed in 1923. It is interesting to note that of the 18 original seed pro-
ducers as appeared on the first list in 1924, 10 are still producing Regis-
tered and Certified sceds—26 years later.

I wonder if we fully realize the magnitude of the seed business in
Texas. When we pause to think of the vast number of acres planted cach
fall and spring in this State, an amazing figure of acres, bushels, pounds
and dollars appear, and when we consider that cach year sced must be
available for seven million acres of wheat——one and oue-half million
acres of oats, barley, and rye——one-fourth million acres of flax——ten mil-
lion acres of cotton——three and one-half million acres of sorghums——two
and one-half million acres of corn—one-half million acres each of rice and
peanuts—plus several million acres in grasses, legumes, vegetables, and
miscellaneous crops, we can begin to appreciate the scope, value, and im-
portance of the seed industry.

It is the seed breader and grower and the seed dealer’s responsibil-
ity to furnish the farmer the seeds to plant their acrcages and farm pros-
perity may be measured in terms of the quality of the sced he secures
together with his intelligent application of sound farming practices, but
we hold to the premise that the use of quality seed is basic to success-
ful farming. Hence the Dealer, Breeder, and Grower's respousibility can-
not be considered lightly. Iis part in our agricultural economy-is vital.

_#: The overall value of the seed which the farmer puts in the ground
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awy million dollars. In supplying this demand there
ific sources: first, seed which the farmer saves him-
and growers stocks of Registered and
d and non-Certified supplied by the
group, by far,

cach year runs into nu
seems to be three spec
self for his own planting. breeders
Certified seed and seed both Certifie
seed dealers thronghout this and other states. This lattc
supplies the major portion of the seed which are used.

The amount of Registered and Certified sced while occupying an im-
portant position in the overall picture, actually furnishes a vather m:E__
proportion of the sced used each season, yet the retail value of Register-
ed and Certified seed produced in 1949 exceeds $6,000,000. The availabil-
ity of Registered and Certificd seed with reference to the normal re-
quirements for planting  might be shown in the two extremes. In the
ase of wheat. of about seven million acres planted this w;.. r, only suf-
ficient Certified seed were available to plant approximately 10%% of this
acreage. In the case of Hybrid Comn, the other extreme, Cer-
tified seed were available to plant 65% of the acreage; in Sorghums ahout
55, and the figures for the other crops would fall well above the wheat

t
reentage but below the figures given for Corn and Sorghum.

pe

I often wonder if the farmer or seed buyer, when purchasing a sack
of seed. is aware of the tremendous amount of work and care that has
been done in his behalf in the matter of breeding, growing, testing, and
selection of the particular lot of sced which he secures. Perhaps he merely
aceepts this as a matter of fact, or maybe he is aware that ::::J\ seed
do not “just happen”, but result from carefully Ju_:::ﬁ_ and well exe-
cuted seed production projects, Selection of foundation stocks through a
knowledge of the pedigree and performance, planting, growing, harvest-
ing. storing and processing in accordance with recognized standards. Aft-
er the seed are harvested and in the “Bag” it is difficult if not impossible
to determine varieties or varietal purity by casually examining a hand-
full of seed. hence the importance of knowing what is “bhehind” a sack
of seed. and this information is best determined through actual inspec-
tion of the growing crop which is emphasized in all sced certification

programs.

j_n.F_.._A._:‘:F.:u_n.u.cm_:__.cu.n....n_—:.cn_:czc::_d w.:vmg_:m::::.
me for all crops. however an intimate knowledge of the habits ow\ sar-
ticular crops, is essential so that the reguirements for pure seed c_.:af:e-
tion may *x. prepared in detail and embody any special requirements
pecenliar to the crop in question. .

Since the subject of my remarks is Certified Seed we might leave the
overall picture and discuss brietly with this group some of the salient
features of seed certification or crop improvement work.

Some 38 states in the United States have seed certification programs
or passibily better designated as Crop Improvement Associations. These
38 states along with two Canadian provinces form the International Crop
Improvement Association and _::nf has been accomplished by this or-
ganization in solving mutnal problems, providing recommended minimum
standards for various crops, suggesting a system of Inter-State Certifica-
tion, Seed Dealer cooperation. and in bringing about more uniformity in
the standards for certified seeds—one state with another. I am happy
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to report substantial progress in this program.

In an analysis of sced improvement and work there appear to be
two general methods of organization. The first is an organization of
growers incorporated under marketing or nou-profit charters and spoun-
sored usually F< the Extension Service. In many instances the Exetnsion
Agronomist is the Secretary of the Association., The Board of Directors
is made up of individual growers of the different crops and representa-
tives of the Experiment Station and College Statf; such organizations are
recognized as the official seed certification ageney under the provisions
of the Federal Sced Act. The other type of program in effect in some
states, also recognized as official, is the type of program made possible
through statutes or enabling acts. Only one official certifying agency is
recognized in each state, and conformity to the agreed minimum stand-
ards is a prerequisite for recognition,

There is. of course, variation in cach of the types of programs, but
in general the procedure is the same and the purpose or objectives are
indentical. Flexibility is a desired characteristic and is essential to smooth
operation. International standards  definitely recommend  Experiment
Station approval of any varicty sought to be Certified regardless of the
tvpe of program, and this recommendation is closely adhered to in the
ase of the Texas program.

The Texas program falls into the latter catagory or certification un-
der a statute, and is different in many respects to the program in other
states, but as pointed out, its objectives are the same.

Just how does the Texas Program operate? 1 think most of you are
fumilinr with the _:.:v_c and blue official tags but might e interested
in the “mechanics” shall we say of seed certification; what makes it tick
and the other factors and ramifications of & program of this nature.

As pointed out, seed are certified in Texas under a kw and in the
caption of the law the purpose is set forth——

To create and make available- pure bred seed, true to
varietal name, and having merit for the benefit of the
purchaser.

The other provisions of the law merely set up general requirements
for Registeved Plant Breeders and Certified Seed Growers and Registered
and Certified Seed; creates a State Seed and Plant Board and charges
this Board with certain responsibilities, prescribes the daties of the Com-
missioner of Agriculture, sets @ maximum fee which may be charged
for. inspections, and provides penalties for violation, Bricfly the State
Seed and Plant Board is the policy forming unit of the Progran and the
Commissioner of Agriculture is the enforcement agent. )

it should he fx::?i out that operation under the program is eu-
tirely optional on the part of the seed Breeder or Grower. however when

he ¢lects to qualify, then he is subject to all the rules and regulations con-
cerned with the production of Registered and Certificd seeds.

1s registered and certified seed are set forth in
and in the prepara-

The standards for Tes
hooklet form and are” available to interested partic
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sattern is followed, whether it be for grass
modified to fit the particular Q.c,u and
actical from a Grower's stanc point

tion of the standards a definite y
crops, grain, legumes, or cotton,
approved along the lines that are pr
and yet embodying scientific principles of sound seed production.

In the establishment of standards for Registration and Certification
and in passing on the merits of a particular applicant for license to pro-
duce Registered and Cartified seeds, the following general outline is
followed:

a. Reputation of applicant
b. Land ownership or posses
contract
c. Equipme
d. Ability to comply with Feder
ach crop along the following

sion of land under leases or

nt for processing and packaging sced
al & State Quarantine Laws

Specific requirements wre prepared for e
line:
4. Varieties approved for inspection, hased on recommenda-
tions of the Texas Agricultural Experiment Station.
. Requirements for »:W.._.c:n classes of seed
1. Foundation
2. Registered
3. Certified
4. Certified No. 2
Land requirements sucl
vious cropping
d. Ficld requivements,
mixtures, weeds, noxious wee
and diseases
v. Seed _.E_::‘n_:n.:nmlﬂm_._:m:::c:. purity, inert, weeds.
other crop seeds, noxious weeds, etc.
f. Isolation requirements, if necessary
g. Providing for actual grower supervision and rogueing of
seed acreages
h. Rigid standards for harvesting,
This is the outline followed by the Board in the preparation of all stand-
ards, and the specific requirements are as a reneral rule are higher than
similar standards, in orther states and well above the minimum require-
ments recommended by the International Crop Improvement Association.

c. ) as regulation pertaining to pre-
such as varietal purity, freedom of
ds, and other crop seeds.

storing & processing

At the present time it might be pointed out that Certification stand-
ards have been prepared and adoptec for twenty-two field crops. the two
most recent crops _z.:.m vice and peanuts, and tentative standards have
been prepared and are in the process of being adopted for additional
crops w:e’.:::ﬁ Yellow beardgrass, King Ranch bluestem, Alta & Ken-
tucky 31 Fescue, and the Auburm and Dixie strains of reseeding Crimson
Clover. We hesitate to mention these newer crops as it will likely be
several years before foundation seed can be increased to significant pro-
portions, however the programs have been started and the expansion or
increase of seed stocks will depend on availability of foundation seed

stocks, and seasonal conditions.

T

Very little has been done under the program toward standards for
vegetable crops for the very good reason that Texas _:..:_:.r ; little W”
any, vegetable seeds, and the authority under the Certificd Seed m,v. _
gram does not extend beyond State lines. There are, however stand; 2_?
for onions, both sced and bulb crops, G:_n__c:_:.u, andd Irish v.:”.:.:n.v
but at present only the onion program is active andl this to a :_":.:”._:.. “
tent. The potato and cantaloupe programs have been :,.:..:4. { o
eral years due to lack of grower intervest. . e

. j: sunming :.—u.n._...n Certification work, 1 have mentioned that 22
ops are under Ceitification standards with several additional being

Jqualified. There are throughout the State very close to 3.000 individual
farms, producing Certified seeds, either by qualitied E.::w._.,. or c:::....J
growers. The acreage inspected on those farms each year exceeds 200, Q&
wid 134 different varieties or strains of the different crops are involved
and each crop is inspected in the field one or more :_:mm. These ._,.r.f
ages extend throughout the entire length and breadth of the State, a C_c.-
force of five full-time men and some eight to twelve _5_4-:_,:..“ _mn.:_ _M_..”
:wcmma— to complete all inspections; in addition valuable .F.u.v,n._:cm. %
given by County Agricultural Agents and Vocationul .,:..._.F:._::.c ,q.c.. ._v
ers in reaching out of the way places and in rechecking previog .
m_v.p.x.:c:m. In connection with the inspections, and 1 think ty wm ally _w_,_.:m
as”. we took to the air this season in a chartered plane and ,..»_._. .l.w . ....\..x.-
ly made _:m%mozc:m of the detasseling of Hybrid Seed Corn _mrx.m,.r :_»
mitted for Certification. We found this type of inspecting was ..m:v.:__.H
more mcc:@:_.c:_ than ground inspections “and E_::_“v\ .._.‘.:,.r.:.,. as m._.‘_,.,,
we know, it is the first time an airplane has been used i o ..J_...v
with Certification inspections. - . ' conneetion

. ab\._:, the mention of so much man power, airplances, and expense ot
_x.—<a ing, w\%: no doubt have reached the conclusion that Certification is
M.rcmzmi—w. ] wigmr when we divide the overall expense of operation by
<<.w :::L er of acres Om..:m_aa. we have a cost figure of about 14c per acre

ien this is expressed in terms of bushels or i most
When t] s or pounds comes ;
ot . pounds it hecomes almost

During the past season just sligl

ccod i i 2 gghtly under 1,000,000 bags
passed into the channels of trade bearing the familiar pur “_..mv:._% .W._.E_
tag of Registration and Certification. P h

We in the Department of Agriculture teel a k sibility i
the duties imposed upon us in ::M... matter of c:mc”.owmm_w,..m%_.”.:(”“ _.@__”w:_u:
er it be the Tested Seed Law or the Certification Program and so lo :
as we can continue to merit the confidence of other :r.....n::r...; age s,
the Seed Trade and last, but not least, the Farmer-Seed Bu er, . _..Cw.w_.
continue our efforts toward the end of “Better seeds for :—cv\m:,.:”.“.._. S

~ While we are concerned with the enforcement of seed laws, rules and
MM%.:_»onmom,m. %._w have tried to be guided by that logic nﬁ:.c&i?: the ““_.”_
i wrm L hm:.wm%:ioﬁ,_i in church who was very prominently occupy-
as his topic, “Sin .:M??. ”__mm ?..,_M”M..w:“w-h._m.“_v_.-.m‘._—v\%n<nnn_:_ Jomes had chosen
s t 3 d¥& ms, and was waxiug ¢ > 4

started out at the top of the list and ;n:c::na;un.w.,\c__w_“.._.m_,. »._.._,_.»:m”:...:.w
-pause a loud “amen” from the good sister in the corner. As he c:“cmcmwh
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on down the list of sins his text was almost exhausted. but as a parting
shot he strongly denounced snuff dipping. At this point the good sister
was heard to make the remarks w he has done quit preaching and
gone to meddling.” ,

1 presume this to be true particularly in her case. but the story docs
offer this logic and I think it is well to consider in the matter of enforc-
ing laws, rules. and regulations. Preach your subject. carry your message
to the public. and insist en conformity to the law and requirenients, but
“don’t meddle”.

The Problem Of Domestic And Industrial Waste

C. L. Surewssury'and’ E. R. Stionc
Southwest Research Institute
San Antonio, Texas

Dr. Shrewsbury is interested in the fields of animal nutrition,
agricultural and waste disposal, He has served as chairman of
agricultural and Chemical Research of the Midwest Research In-
stitute, as Associate Professor, Agricultural Chemistry at Purdue
University and as Instructor, Agricultural Chemistry at the
University of Missouri.

1. INTRODUCTION. .

The purpose of this paper is to give a picture of some of the per-
tinent facts of waste disposal, especially as they affect industrial waste
from vegetable and citrus sources.

H. HISTORY.

“When Industrial Waste Treatment and Disposal are discussed, Se-
wage Treatment and Disposal must also be mentioned because of the
similarity in the handling of the two wastes. Sewage should come first
because this problem was in existence long before there was any thought
of Industry.

A. Early Recorded Rules of Sanitation.

No animal can survive when too intimately surrounded by its own
body wastes. Some of the lower animals bury their waste; others seek
new quarters when their old ones become foul. The earliest man followed
the example of the animal. Moses (1) in his instructions to the children

of Israel stated,

“Thou shall also have a place without the camp,
whither thou shall go forth abroad:

And thou shalt have a paddle upon thy weapon;
and it shall be, when thou wilt ease thyself abroad
thou shalt dig therewith; and shalt turn back and
cover that which cometh from thee.”

tmproper disposing of human waste would have resulted in the spread
of many communicable diseases. Knowledge of disease prevention through
sunitary measures has advanced greatly since the time of Moses, but, as
will be pointed out, further advancement and additional knowledge is still
neded today.

B. Industrial Waste Treatment and Disposal.

When industries first began there was no waste treatment problem;
the waste volume was small and less complex and was emptied into the
sewer or nearby stream and thereby forgotten. However, as the amount
of industry increased and as the complexity of the waste increased pol-
lLution of streams and water ways cen:_._.crw and the need for industrial

waste treatiment processes became apparent. This necd was felt early
in Great Britain, with its high density of population and industry and
much pioncer work was done during the nineteenth century to chevelop
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methods of treatment of sewage and industrial wastes. According to South-
gate (2), the Royal Commission of Sewage Disposal during the years
1898-1915 made a comprehensive study of methods of treatment an dis-

sal of polluting liquids in Great Britain. In the United States, the
mm_m of industrinl waste treatment is comparatively new and received
very little attention prior to 1920. Eldridge (3) records that reports
of the Massachusetts Board of ealth in 1898 and 1900 as being among
the earliest written records in this country.

The art of canning is one of the older industries; Eldridge (4) cred-
its the beginning of this art to Nicholas Appert of France. >—umuc_.~ first
preserved food in glass in 1804 und :::_;Q* a cannery, llouse of Appert,
which is still a famous organization in France. Eldridge further lists Ezra
Dagget as the first canner in the United States; and, the Wm. Under-
wood Company of Boston, founded in 1817, was the first cannery es-
tablished in this country.

In 1947 there were well over 3000 canneries operating in the United
States. Here again, the need for more efficient waste treatment processes
had become more acute with the increasing volume of produce handled.

11I. IMPORTANCE OF TREATMENT AND PROPER DISPOSAL
OF WASTES.

A. Sewage. -

The reason we treat our sewage is very effectively put forth in
the words of Mahlie (5), “Today we destroy our wastes, not alone for
our own comfort and well-being but to prevent discomfort and injury to
our neighbors, not merely because the law demands it, but because our
common spirit of decency, which makes the law, demands it.” However,
Parran (6) has recently (May 1947) published the appalling fact that
our sewerage systems today only serve about 71,000,000 people; and that
approximately 40 percent of the total domestic sewage is discharged un-
treated into streams. This practice is endangering the health and lives
of all who live in the area near this untreated sewage.

Walker and Kellersberger (7) state that practically all water-borne
diseases are diseases of the gastro-intestinal tract, and include typhoid
fever, paratyphoid fever, amoebic and bacillary dysentery, asiatic cholera,
and possibly poliomyelitis, or infantile paralysis, and many others; and
that such contamination might enter a stream through sewage. Any
amount of disease-causing or pathogenic organisms present in a stream
would be objectionable.

This situation which is admittedly bad is further aggravated by in-
dustrial and canning waste which are usually added to the already over-
burdened sewerage systems.

B. Industrial Wastes.

The essential problem in the reduction of any waste is to decompose
by some manner the organic matter to harmless elements such as carbon

dioxide and water.
Some industrial wastes arz similar to domestic sewage in that they
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contain essentially decomposible organic matter and can eventually be
biochemically oxidized in a streain to carbon dioxide and water. Among
wastes of this nature are cannery and dairy wastes. In this case, even as
in sewage, if the amount of organic matter discharged requires more
dissolved oxygen than is present in the flowing stream, the dissolved
oxygen in the stream will be used up. Fish and other aquatic life which
must have dissolved oxygen for survival will leave or be suffocated, and
aquatic plants will die.. Anaerobic bacteria, which do not need dissolved
oxygen to consume organic matter, will begin to predominate. These
bacteria will utilize the combined oxygen in any organic or inorganic
compound present. Offensive odars are present during anacrobic de-
composition; ic., if H2S04 were present, the bacteria removed 04 and
liberate [2S. Splitting of other compounds will cause other disagrecable
odors. This explains the many cases of undesirable odors that oceur in
streams where industrial waste is dumped.

Some industrial wastes, such as preservatives used in canning, may
be decidedly toxic, and, if discharged untreated into a stream, are
rapidly lethal to all forms of aquatic life including those necessary for
stream self-purification. Pollution of a stream resulting from the dis-
charge of toxic compounds causes somewhat permanent damage to
stream banks and beds.

The discharging of more sewage or non-toxic trade wastes than a
stream can handle or the dumping of toxic effluents will eventually de-
roy necessary recreational facilities and thereby lower the living stana-
ards in areas adjacent to the unsanitary streaun or lake. According to Pai-
ran (6) fifty to sixty million- people depend on these streams for their
drinking water. The greater the pollution, the more difficult and costly
it becomes to make such waters fit for human consumption. Pollution at-
fects industry also, because they too need good water for Loilers, coolers,
ete. The necessary utilization of impure water entails higher equipment
maintenance costs, reduced quality of product, and lower margin of pro-
fit.
C. Couseruvation

Not to be overlooked as an important reasos for proper waste treat-
ment and disposal is the conservation of water, a natural resource. In
the arid Southwest, water is the very basis of existence; every drop should
he utilized.

During the past 30 years people living on or near the Gulf Coast
of Texas have seen most of the artesian wells cease flowing as a result
of the desending water table. Rainfall has not kept up with water con-
sumption. The water table in San Antonio area, for example, is said to
have been lowered 40 fect since 1900.

Recently engincers of the Celanese Corporation at the Bishop, Texas
plaint warned their supervisors that if the use of the water from their
wells continued at the present rate, the water table would be lowered to
4 point where there would be a danger of sca water encroachment.
m.of_oim:n this disclosure by their engineers, the Celanese Corporation
constructed a 22 mile pipe line to the Nueces River in order to obtain
the water needed for their production. .
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In order to conserve the vital natural resource: water, sewage and
industrial effluents should be treated and re-utilized for irrigation and
industrial purposes whenever .‘1:6:5:. Veatch (8) veports that mun-
icipalities such as Herington, Kansas sells sewage effluent from its acti-
vated sludge plant to an industrial consumer and paid for the cost of
treatment. In the case cited, the effluent was delivered to the softening
plant of a railroad for eventual use in their steam locomotives.

Travaini (9) states that sewage effluent from the Phoenix activated
shudge plant, when chlorinated, passed the U. S. Public Health Service
bacterial standards for drinking water. The chlorinated  effluent was
sold to the Roosevelt lrrigation District, at a net profit of $1.50 per
acre-foot.

Cannery waste water after lagooning should be a good source
of irrigation water, and, since good water for irrigation is needed in
the Valley, careful attention to the possible recovery and use of canning
waste water should be kept in mind.

IV. THE VALLEY SITUATION. <

The situation that is of primary concern to the group assembled to-
day is that which exists in the lower Rio Grande Valley and what to
do about it. We can say at once that we are faced with a very real prob-
lem; state agencies are seriously concerned and progressive, forward-
looking people in the Valley are anxious for a solution. Municipal au-
thorities _.:L industrialists are groping for an answer.

The problem in the Valley is seasonal and peaks and depressions oc-
cur throughout the year. It also varies from year to years depending on
the vagaries of the climate. The problem following the freeze of last
year is not as great as in years of high production. This variable situation

tempts an operator to try to just get by for a few months since time
will be the answer until the next season comes around.

At present the Valley problem is not confined to one town, one area
or one community but is the concern of all and should in most cases
be approached as a joint cooperative effort. There are probably excep-
tions to this statement where an acute problem requires immediate at-
tention, but in general it is a joint problem requiring joint action. This
condition comes about because a goodly portion of the waste, both do-
mestic and industrial, is discharged into the Arroyo Colorado. Some of
this waste is properly treated and suitable for discharge; other waste is
not properly treated, the net result being that pollution is the result all
along the line. It's like mixing one quart of good engine oil with three
quarts of used oil which make four quarts of used oil. The Arroyo Colora-
do starts as little more than a ditch in the upper part of the Vallev and
gradually enlarges to a sizeable stream as it goes thru the Valley. Pollu-
jon from waste probably increases with size of the stream. The degree
of pollution is not known by the writer but reports of odors and threats
of suits in various locations indicates the seriousness of the problem.

The Valley problem is concerned not alone with domestic and can-
nery waste but also citrus waste. The problem is three-fold: First, the
ultimate objective is to turn the product that is now discarded into in-
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dustrial products that would yield additional revenue; the Second, is
to find a way to render the present waste harmless so that it can be
disposed of Wv‘ dumping into streams, lakes, and arroyos; the Third,
is to conserve or recover the largetamounts of water needed for dis-
sosal into industrial or irrigation channels. There are no entirely satis-
T:..SJ, methods presently available for any of these problems. It is a
sad commentary that the final solution for the disposal of domestic waste
has not yet been found. A great deal of ..cv.n:?.r is now underway on
this problem. When we come to chemical and cannery waste, the situa-
tion is even worse. Each waste is a special problem which requires a
special solution, This means research on cach individual situation. The
answers will probably not come easy and their solution will be costly.

V. Solution to the Problem.

The most desirable m:_:m_.:: to the problem is. of course. to treat
all domestic and industrial effluents and reclaim as much of the water as
possible.

A. Legislation

,..a

Before complete treatment of all wastes is achieved, legislation may
have to be passed to encourage universal treatment. It is human nature
not to want to spend money on something that is going to be thrown away.
In the past 50 years, more than 100 bills have been introduced into Con-
gress in an effort to establish federal regulation and control of streamn
pollution. None of these bills became laws. Because some rivers involve
interstate comnmerce, federal regulation of steam pollution due to in-
dustrial wastes should be re-considered.

) At _.unmmo.:r treatment of domestic waste is the duty of a munici-
pality with the police power vested in the State Health Departments. In
1947, a Public Health Survey (10) of nation-wide sanitation needs in-
dicated that the cost of water supply and waste disposal facilities need-
ed would amount to $7,834,581,000. The public should be educated as
to the facts so that they will go to the polls and vote intelligently.

B. The Need for Additional Data.

Legislation alone is never the complete answer and morcover in the
ase of some complex industrial effluents there is no effective treat-
ment known that is economically feasible. Such effluents should he la-
gooned and disposed of by solar evaporation until a treatment is develop-
ed that will render them hannless for discharge into a stream or possible
re-use.

Many data are needed to develop more economical treatment meth-
ods for some industrial wastes. This research should be financed largely
by Industry.

VI. What is Being Done.

A. Private Industry.

4 moEM :E.wmﬁcm.m realizing the necessity of waste treatment, have
veloped methods of treating their waste and have found it gui profit-
able to re-utilize the effluent. it quite profit
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trial waste treatment methods are
tterned after standard s wage
filter and the activated sludge

Most f the more successful indus
biological processes which have been pa
treatment practice; namely, the trickling
processes.

Generally industrial effluents fall into classes, but some are defin-
itely individual problems. Sowetimes industry must seek the aid and
cooperation of an outside organization to find the satisfactory solution
to their problem. The Celanese Corporation of America has retained the
Southwest Research lustitute to certify the chemi -al and biological con-
dition of the blowdown water trom the boilers and cooling towers which
is presently entering a creck and, also, to assist them in developing a
process whereby they can treat their toxic effluent which is now being
disposed of by solar evaporation in many acres of ponds.

B. Gocernment Work.

The United States through the U. S. Public Health Service is in the
process of issuing grants to universities and research organizations to
study more effective methods of waste control and minimum allowable
concentrations of many toxic compounds common to trade wastes.

Many university students are doing research of this type as partial
fulfillment of the requirements for masters and doctorate degrees.
C. State Agencies. .‘
all states through their health departments are conducting
addition to their regulatory functions. We
and private industries in various

Practically
research on waste disposal in
also cooperate with federal agencies
phases of waste disposal research.

Vil CONCLUSION

It is not an easy matter {o get attention to waste disposal prob-
lems, especially industrial problems for the very human reasons that the
main objectives of production have been reached, profit or loss has been
realized and what is left as waste is looked upon only as a nuisance to
“be.disposed of in any way that comes to mind. Yet a broader view both
“from an- economic and aesthetic standpoint indicates the short-sighted-
aessiof this approach. First it m..c::n_:? happens that many dollars are
ding material that could be converted into industrial pro-
nd the conservation of our fish and wildlife and recreational
re-of great importance. It has taken years to awaken farmers
d-for-land conservation and as a result our country was head-
saster. Conservation of other natural advantages while not as

s iare:nevertheless worthy of consideration. The results of
agseate spoonbill along the gulf coast in regions of in-
is_a small example. Here the oil industry, state
¥ and research organizations have worked to-
crease these birds. Those who have seen these
d birds and have enjoyed their beauty no doubt

is really the most important—beauty or oil.
ch on better ways to handle the many waste

1. Moses. Holy Bible (King James Version)., Deuteronomy 23: 12-1
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Citrus Objectives and Accomplishments of
Research and Marketing Act of 1946

CiuanLes A. RoGERrs

Mr. Rogers is a citrus grower and shipper and has been Secre-
tary-Treasurer of the Texas Citrus and Vegetable Growers and

Shippers Association for five terms, Chairman_ of avmmn Citrus
Division from 1942 to 1949 and was elected president in 1949. He

is a member of the Executive and Legislative Committees of the
Texas Citrus Advisory Council and was_ formerly a mem-
ber of the Finance Commitiee. Mr. Rogers 18 also a member of
the Citrus Division of tho National Freight Container Bureau
and has been a member of the National Citrus Research and

Market ng Act since its organization in 1947.

Mr. Chairman & Gentlemen:

When 1 was invited to make a short talk here today on the Research
and Marketing Act of 1946, 1 considered it not only a privilege and honor
but also an opportunity — an opportunity  to explain  to  the
grower of the Rio Grande Valley the purposes and accomplishment of
this very important picce of agricultural legislation.

It is highly essential that as many growers as possible realize its
true objectives. and what has been done and what can be done under
this law. which has been described as the most comprehensive act for
agricultural research that has as vet been placed on the books of any
nation.

This act provides for the expenditure of $9,500,000 in 1947; $19,000,-
000 in 1948; $33,500,000 in 1949; $48.000.000 in 1950; and $61,000,00 in
1951, or a total of $171,000,000 during the first five years.

We are actually a year behind in getting this work under way.

First, 1 should like to stress that the Research and Markting Act is a
research program—a long range prog am—with emphasis on marketing
and utilization and new uses, although a fairly substantial amount of
money is available for production.

The Department of Agriculture has taken the definite position that.
barring freezes and hurricanes. we can reasonably expect future sup-
plies to be ample, and the interest of the producer will best be served by
improving marketing practices; expanding_our present outlets, both do-
mestic and foreign; finding new outlets; discovering new uses that will
utilize present wastes; and improving present quality and thereby in-
creasing sales.

This research work can be done through
agencies whichever appear to the Secretary of Agric
advantageous ta use.

federal, state or private
ulture to he the most

In many cases. money is alloted to states on a basis of “matching
funds.” This presents a difficult problem, as some states have more than
$1,000,000 of matching funds, while others have only $2.000. Texas cit-
rus funds for matching purposes are less than our competitor states.
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_ Present Texas members of the National Citrus Fruit Advisory Com-
mittee of the Research and Marketing Act of 1946 are Lorne S. Hamme,
Stanley B. Crockett and myself.

The committee has been meeting once or twice a year, but com-
mencing this year and from now on, will meet twice a vear, once in Wash-
ington and once in one of the producing areas.

To explain all of the projects we have been working on would
take too long. but in the short time I have available today. I should like
to mention very briefly just a few of them so that you may have some
idea of the kind of work that is being done. ’ '

UNDER MARKETING

1. Determining freeze damage by electronic instruments. This would en-
able the packer to separate frozen fruit accurately and economically. At
the present time. there is no sure way of segregating frozen fruit 50 as
to keep it off the market. Satisfactory progress is being made on this

work.

9. Development of Electronic Apparatus which sorts citrus by size and
color, and also machinery which will wrap the fruit. With rising labor
costs, these machines could result in substantial reductions in labor costs.
Good progress is being made.

3. Development of improved maturity standards for all kinds and var-
ietics of citrus as a basis for delivering better quality fruit to the con-
sumer and processor. Present maturity tests and standards vary in_ the
different producing states and at times have been severely critized. If
we are to increase the demand for citrus, we must ship only fruit that
will satisfy the consumer and create conifdence in our products.

4. Cold storage tests for the purpose of lengthening the marketing sea-
son of citrus. This work is being done in Texas by A. L. Ryall at the
Horticultural Field Laboratory in Harlingen. The relative merits of dif-
mmmusw kinds of ,S.Em ers and liners and boxes, as well as different col-
oring treatments, different picking dates and different temperatures, are
being tested. Some excellent results are apparent.

5. Prevention of decay and spoilage of citrus fruit in transit. This is an
investigation of all practical methods for reducing and controlling decay.
rot, mold and other causes of spoilage during the marketing process. The
wholesaler, retailer and consumer quit buying when citrus does not re-
main sound and free from decay, and the grower suffers losses.

6. Elimination of barriers between states on trucks transportation. The
volume of truck shipments is increasing each year, and we should have
regulations that are uniform, reasonable and workable in and between
all states. The load limit in Texas is 48,000 pounds against California’s
68.000 pounds and Florida’s 64,650 pounds. Some state through which we
must pass have load limits as low as 42,000 pounds. Other regulations are
just as consistent.

7. .WUQ..K::::@:“ of foreign outlets as well as being kept informed on the
expansion of citrus production in competing areas such as Spain, Italy,
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Morocco, Algeria, Palestine and Tunisia. Their groves were seriously ne-
glected during the recent war, but they are recovering and growers in
those areas ar improving their cultural and processing practices, and
this together with the fact that European buyers have no dollars, with
the excption of Belgium and Switzerland, does not present an op-
timistic export picture. But the situation is far from being hopless, and
every opportunity for expanding our export business should be explored.

8. A citrus tree count in Texas by varicties and production. A great
change has taken place in the last few years on account of the freeze and
the planting of new varieties, and we should have some accurate informa-
tion on this subject so that we will know how to plan our marketing pro-

grams for the future.

9. Costs and mark-ups of citrus prices from the grower to the consumer.
In other words, how much of the consumers dollar goes to the grower,
how much for picking and packing, for transportation, for selling, for
terminal cartage, and for the wholesaler and the retailer. This study has
received highest possible priority. There is a feeling that frequently when
srower prices decline sharply, wholesale and retail prices do not drop
w:ﬁ enough and to the same extent. Considerable work will be done on

this study.

10. Customer preferences to ascertain what the consumer actually wants.
In other words, what does the consumer prefer. Can he get the size,
quality and variety he wants. Does he prefer natural color or color-added
oranges. Does he prefer to purchase by the pound, dozen or consumer size
bag. Does he prefer canned or fresh products, etc. There is frequenty a
difference between what he actually wants and what he is able to get

from his local grocer.
UNDER UTILIZATION AND NEW USES

1. Determining the substance resopnsible for flavor, good or bad, in
processed citrus. A study will be made of how, and why, flavors change
during processing, and what can be done to prevent undesired changes.

2. Production of more attractive canned juice from Pink and Red grape-
fruit. This work will be in charge of Clifford Scott at the Fruit &
Vegetable Products Laboratory in Weslaco. Pink and Red grapefruit
produces a “muddy” color, which is objectionable. Canners will take
only a limited amount of Pink and Red cull fruit to blend with larger
quantities of white juice. But with the production of Pink and Red grape-
fruit in Texas destined to exceed white in the near future, a good Pink
and Red juice will be necessary to avoid wasting the culls. This is an im-
portant study for Texas.

3. New and improved uses. An example of the great strides made along
these lines is the new frozen orange concentrate which has revolutionized
the orange business. This new product utilized 4,000,000 boxes of Florida
oranges alone two years ago, 8,000,000 last year and it is estimated will
use 20,000,000 this year. The demand has exceed the facilities to supply
it. It is an excellent product, and a striking example of what can be done
in discovering new uses through research.
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UNDER PRODUCTION

. Citrus Rootstock Projet. This work in Texas is being conducted by
by Dr. William C. Cooper, in cooperation with the Texas Experimental
Station in Weslaco. One hundred or more different kinds of rootstocks are
being tested on different kinds of soil to determine which are most resist-
ant to Quick Decline, soil salinity, gummosis, psorosis, boron and also
which ones produce the best quality as well as bear the heaviest crops.
No project has received a higher priority than this rootstock work, and
some very satisfactory research is being carried on by Dr. Cooper.
2. Suppreessive and eradicative measures for the control of Black Fly and
Mexican Fruit Fly in Mexico. The Black Ely program includes four en-
tomologists in South Africa, India and Malaya who are searching for
parasites’ of the blackfly. Also, extensive spraying and quaran-
tine suppressive measures are in force in Mexico, together with some
parasitic work already going on. On the Mexican Fruit Fly, progress has
been made in shortening the sterilization period, and rescarch is going
on now to determine whether the fly can be killed by x-ray or electronic
treatments.

These are just a few of the many projects on which work is being
done.

In closing, 1 want to emphasize again the the Rescarch & Marketing
Act program is one of research—rescarch to devise ways and means of
marketing and utilizing present production to better advantage, and to
protection of present investments from disease and pest damage, rather
than rescarch on how to produce more citrus. But whether it is on
marketing, utilization, new uses or production, it is all research work.

Any substantial amounts of money for production research will
have to come from what is called regular state and federal funds.

At the same time, the Research and Marketing Act committee has
established a very high priority on some production problems such as
Dr. Cooper’s rootstock work, and the control work in Mexico on Black
Fly and Mexican Fruit Fly, and these high priorities have been of great
assistance in securing money for them from these regular state and fed-
eral funds.
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The Frozen Citrus Concentrate Industry in Florida
And What The Industry Wants In The Way
Of Quality In Citrus Fruits

W. R. Royx, Chief Chemist
Minute Maid Corporation
Plymouth, Florida

Dr. Roy is particularly interested at this time in the field of con-
centrates. He is Director of Research for the Minute Maid Corpor-
ation and has previously been associated with U.S.D.A.

In the past four years, a new industry has been developed in Florida
which has grown to a point where it is fast becoming a major part of
the citrus industry. In 1946, less tnan 100,000 boxes of oranges were
utilized in the manufacture of frozen concentrated orange juice in the
state. One plant produced practically all of that product. The following
season, three plants produced some 500,000 gallons. In 1947-48, five
plants produced 1,935,000 gallons and in the season just completed, 1948-
49, a total of 8,216,000 gallons were produced by ten plants. For the 1949-
50 season, fourteen plants are expected to produce from twenty to twenty-
five million gallons of the product.

Concentrating of citrus juices is ot new, Concentration under high
acuum at ambient temperatures, quick freezing, and handling in the
frozen state are new features which have contributed to the success of
this product.

Only fully ripe, carefully graded fruit can be used to produce
a high quality product. Each load of fruit is sampled by automatic de-
vices which take a representative aliquot from the unloading conveyor,
The sample is analyzed on the spot for its solids and acid content, and
juice yield. Since only one truck load is placed in a bin, regardless of
size, the identity of each analyzed load is maintained.

From the analyses, combinations of binfuls are blended to yield juice
with a designated ration of solids to acid. This blending is a very im-
portant part of the control of quality in the process and requires con-
stant vigilance.

The fruit is next washed and sterilized in a succession of steps; it
then undergoes a final careful grading and is juiced in stainless steel
extractors. The juice is pooled in stainless steel surge tanks, from which
samples are drawn at frequent intervals for analysis, 1t is then pumned
into concentrators, where, under a vacuum of 10 to 15 MM (absolute
pressure ), it boils at temperatures in the range of 55° to 70° F. After
sufficient water has been removed to increase the concentration to 52° to
55" Brix, the product is pumped to a blending tank, where it is diluted to
42° Brix, using fresh juice as a diluent. This operation performs a duo-
fold purpose: it restores to the product some volatiles which are lost in
the high vacuum, while at the same time,it serves as a means of fix-
ing the concentration of the finished product.

After the blending, the concentrate is “quick frozen” to 18° F. by pas-
sage through efficient heat exchangers. The slush-frozen product is then
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pumped to postive-action filling machines and canned. The sealed cans
are passed through blast-freezing tunnels or freezing liuids, emerging at
a temperature o 07 to -10° F. They are then cased and stored at
-107 F. Shipment is in super-insulated cars or by truck held at or near
0" F. by ice-salt mixtures or by mechanical compressor units, and the
final dispensing is from the grocers’ frozen food cabinets.

Since the concentrated material is never subjected to heat, it is neces-
sary that rigid precautions be observed in maintaining as low a micro-
biological population as possible. Several ninovations in the citrus process-
ing ficld have been introduced to achieve near-sterility. Fruit washing is
done stepwise, the final step consisting of immersion of the whole fruit
in a germicide bath of a quaternary ammonium compound, chlorine or
bromine, which is rinsed off before extraction. Conveyor belts are sprayed
continuously with chlorinated water. Frequently scheduled cleanups in-
sure against bacterial buildups, and the overall bacterial picture is kept
under constant surveillance by hacteriologists, who, as members of the
control laboratory, constantly checek fresh juice and finished product, and
spot check the production line for evidences of any contamination.

The finished product is prepared for use by adding three volumes
of water to one volume of concentrate. In numerous taste tests, frequent-
ly preference has been shown for the reconstituted concentrate over
freshly expressed juice. This is particularly true in the northern markets
where the “fresh juice” is obtained from oranges which are ten days to
two wecks off the tree.

Recently,? it has been shown that no ascorbic acid is lost in the con-
centrating process, and storage tests indicate there is no detectable loss
in the vitamin when the concentrated product is stored for a vear at -10°
F.

It is interesting to note that the addition of pulp cells, which are
considered “defects” in single strength juice, is judged almost a nece
in concentrate by popular demand.

Since concentrate is not subjected to heat, enzvimes are still active,
particularly those causing separation. Because of cnzyme action, juice
reconstituted from concentrate is not as stable as canned (pasteurized)
single strength juice. However, the stability of the reconstituted con-
centrate is somewhat greater than that of freshly epressed juice. In some
manner, the pectin hydrolyzing enzymes are partially inactivated in the
concentrating process, so that separation is much slower in the recon-

-stituted concentrate than in the juice from which it was made.

To date, major emphasis has been in the production of frozen concen-
trated orange juice. Several concentrate manufacturers have put up ex-
perimental packs of grapefruit concentrate and of grapefruit-orange blends
as well as frozen concentrated lime, tangerine and lemon juices. These
juices have met with ouly moderate reception, although, in all fairness,
it must be pointed out that hardly enough product has been marketed
to establish them on their own merits. It is believed that sufficient grape-
fruit concentrate will be made in 1949-50 to determine to what extent it
will be packed in the future, Recently, technical representatives from
cach of the major concentrate plants met and agreed on tentative spe-
cifications for grapefruit concentrate.
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In large measure, the generous public acceptance of frozen concen-
trate orange juice has been due to the conscientious and concerted ef-
fort on the part of processors to produce a product of no:mmmamsﬁq high
-quality. Obviously, for maintenance of quality it is essential that the
raw material, the fruit itself, meet certain requirements.

Since the term “quality”, as applied to fruit designated for con-
centrating, might differ from the term applied to fruit earmarked for
the fresh Fruit market, or to that intended for single strength canned juice.
it might be proper at this time to discuss some of the factors which con-
centrators look for and want in the way of quality.

At the outset, it should be strongly emphasized that utilization of
fruit for manufacture of frozen concentrate is definitely not a_ salvage
operation, While it is true that some fruit is suitable for concentrate manu-
facture which, due to certain external features would be considered un-
suitable for fresh fruit channels, the same internal standards apply equal-
ly to both, and under some conditions it is possible that certain fruit
considered unacceptable for concentrate purposes could he shipped to

the fresh fruit market,

Fruit freshly picked and hauled directly from the grove to the plant
is highly desired. Fruit less than twently-four hours off the tree usually
retains its fresh flavor; beyond that time, particularly in warm weather.
stale flavors begin to develop when can be detected in the finished
product by a trained taster. Fruit which has remained in the packing
house several days, and particularly that that has remained in. coloring
rooms at elevated temperatures for long periods of time. is not desirable.
in fact, is often unacceptable.

Standards for U. S. Grade A frozen concentrated orange juice re-
quire that the solids-to-acid ratio lie in the range 12-to-1 to 18-to-1. Most
concentrators attempt to produce a product in the center of that range:
that is, between 14-to-1 and 16-to-1; experience has indicated that opti-
mum consumer acceptance is experienced with product having that
ratio range. Accordingly, it simplifies the processing procedure  to
receive fruit whose juice has a solids-to-acid ratio in that region. How-
ever, since it is impossible or impractical always to procure fruit of this
type, fruit varying in range from 9-to-1 up to 20-to-1 is blended to ob-
tain uniformity in the finished product.

At times, all of the available fruit is either too low or too high in
its citric acid content to blend properly. When such a condition arises.
concentration is continued, but the finished product is packaged in bulk
containers, is frozen and stored at -10° F. When the other extreme con-
dition oceurs, the stored product is defrosted and blended with its com-
plement to make a satisfactory finished product.

There are limits, however, to the range of ratios that can be used
in blending. Juice whose initial ratio is lower than 9-to-1 is often sub-
ject to bitterness or to an immature flavor, which is transmitted through
the processing and appears in the finished product as an undesirable com-
ponent of the flavor. Morcover, flavors of this type, even when barelv
perceptible in a newly processed concentrate. become more pronounced

on storage thus the least trace of bitterness in freshly made concentrate
is regarded with suspicion for that reason. ’

The other extreme, that is, juice whose ratio is above 20-to-1 is prone
to taste flat or insipid: it rapidly develops aged or over-ripe flavors and
may be undesirable from that standpoint.

Since finished frozen concentrated orange juice is always adjusted
to 427 Brix. the manufacturer and distributor of the product sell it es-
sentially on a fruit solids basis. Concentrate always reconstitutes to ap-
proximately 12° Brix. Since, thercfore, it requires four gallons of 127
Brix to make one gallon of concentrate, it requires 4.35 gallons to make
a gallon of concentrate from 11° Brix juice, 4.80 gallons per gallon from
10° Brix juice, 5.35 gallons of 9° Brix juice, and over 6.0 gallons of
8° Brix juice to make one gallon of concentrate,

It is quite obvious, therefore, that it is highly desirable for the con-
centrate manufacturer to obtain, for processing, fruit whose juice yield
is high. and which contains as high a solids content as possible, for
economy of operation. It also is quite obvious that the _:.:nnv.m:_m.noﬁ
of concentrationg low Brix juice is higher than that of high Brix juice
because of the fact that considerably more of the former must be handled,
more water must be removed from it, and production rate is slower
than when high Brix juice is used. All of these factors add up to higher
cost of production of concentrate from low Brix juice, hence the demand
for fruit whose juice contains a higher solids content.

It has been found that the consuming public desires concentrate
having a deep orange color. It is desirable, therefore, that fruit for con-
centrating purposes be that whose juice is well pigmented. Early fruit
in Florida, is somewhat pale in color. In order to utilize as much of this
fruit as possible, at least one manufacturer has adopted the practice of
carrying over a .ﬁ_:z::nv\ of late Valencia concentrate packed in bulk
for the purpose of blending with the juice from early fruit. This c..:e:om
has been very successful in overcoming the prejudice against the juice
from early fruit, and has done much to make the product more uniform
the year around. 4

Most exterior or surface defects which are responsible for elimina-
tion of fruit from fresh fruit channels have no effect on the interior qual-
ity of fruit for concentrationg, and their presence is not at all undesir-
able on fruit for such purpose. Surface a_:mo.c?, or insect diwnages such as
melanose, rust mite injury, scab, spray burn, sunburn and the like, are
of littl concern to a concentrate operation. On the other hand, inscet or
thorn punctures are highly undesirable, since it must be remmbered that
punctures or injuries which penetrate the flavedo and albedo into the
juice sacs will afford entry of bacteria, yeast and mold. Neither juice
nor concentrate are pasteurized; hence the presence of excessive numbers
of micro-organisms in the fruit jtself will, of course, be reflected by
similar condition in the micro-flora of the concentrate. The final prod-
uct is closely checked at frequent intervals for bacterial count, and toler-
ances have been established which represent a normal _E.v:r.:.o: of
such organisms. The presence of abnormally large numbers of r:&ﬁ.r. or
the. presence of pathogenic types of micro-organisms coustitute reasons
for condemnation of the product. Consequently, cracked or split fruit,
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thorn punctures, or which
able to bacterial invasion
and discarded as unfit

creased or plugged fruit, that having insect or
is soft or spongy. fruit whose exterior is permc

for any reason is culled out of the grading table
for concentrating purposes.

Aside from insect damage that results in punctures, :.E,.o:_z other
undesirable insect infestation is scale. Scale is nx:.c._:n; difficult to re-
move from fruit by any known commercial fruit washing procedure. When
it is present on _w_.:_.n. there always exists the pos ibility that the scale
armour will be present in the juice. particularly since coarse screens are
used in finishing the juice. The presence of scale in the juice constitutes
a defect; hence scale infosted fruit is very undersirable for concentrate
purposes.

Fruit sizes are of little concern to a concentr
er sizes yield, as a rule. somewhat more juice X |
sizes, thus might be more desirable from that standpoint. Some proces-
sors use certain types of juice extractors which handle a certain number
of oranges per hour, regardless of size, in which case, a predominance of
small sizes-would tend to hamper production rate to a considerable ex-

tent.

ate operation. The simall-
per box than the larger

Because of the increasing importance of concentrate production, |
would like to make a few predictions of things to come, predicted on

roduction of fruit carmarked for concentrate. 1 helieve some saving can
WG made in cost of production of fruit intended for such purpose. For
probable that within a relatively short time, insect
formulated which are aimed at control of only
fruit undesirable for concentrate and, of
and resulted in decreas-

instance, it is entirely
control schedules will be
these insects which render
course, for control of insects which damage trees
ed fruit yield.

It is also within the realm of possibility that fertilizer programs may
be developed which are devoted to development of higher solids fruit.
better colored juice, and possible smaller and more numerous fruit per
trees.
that it is inevitable that Florida fruit for processing will
ce which takes the yield factor into considera-
al Florida concentrators are study-
ill adequately reward suppliers of

I am sure
eventually be sold at a pri
tion. With this thought in miund, sever
ing development of formulace which w ard supp )
fruit of high solids in accord with its true vitlue, In addition, it is quite
probable that the new plantings of trees will lean toward varieties that
vield fruit of high solids, specifically for concentrate purposes.
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Prospects For A Frozen Concentrate
Industry In Texas

E. M. Bunbick
Director of Research
Texsun Citrus Exchange
, Dr. Burdick is in charge of research of all phases of Citrus Pro-
= cessing and Quality Control, and, in particular, is interested in
enzymes, development of new citrus products, naringen and waste
utilization. Dr. Burdick was formerly Research Chemist with the
. U.S.D.A. at the Northern Regional Research Laboratory and at the
U. S. Fruit and Vegetable Products Laboratory before becoming
associated with the Texsun Citrus Exchange.

In attempting to forecast future developments one always places him-
self in a precarious position. This is especially true in the Citrus Indus-
try. However, it appears quite certain that Texas will have a Cit-
rus concentrate industry in the very near future. Morcover, the quality
of its products should be unsurpassed because of the superior flavor of
Texas citrus. Several concentrating plants would _:.:_:_Lv\ be operating
in the Valley right now were it not for last winter’s severe freeze.

To anyone who has watched or studied this amazing frozen con-
centrate development it is obvious—"The Texas citrus processing indus-
try either will pitch in and help expand and develop this new industry, or
it will soon be forced by competetion to do so for survival.”

Texas must overcome several difficulties before it can boast a flour-
ishing frozen concentrate industry. More problems exist than the mere
construction and operation of a plant. To begin with, the present frozen
concentrate deal is based almost entirely upon oranges and there are just
: not enough suitable oranges available this season to justify the immediate
apital expenditure required for the construction and operation of even

acsingle cw:cmc:n plant. This limitation should vanish with the return of
normal production, but it must be kept in mind that high quality con-
centrates can be made only from quality fruit.

7 Next, it is rather well recognized that the guality of the grapefruit
concentrates so far produced in Florida leaves much to be desired. Con-
siderable research has been done in grapefruit and orange blends as well
as sugar-added products in attempts to improve the poor flavor of their
raw materials, The Texas citrus industry feels confident it can produce
superior grapefruit concentrates from its naturally sweeter and better
tasting fruit. The possibility of producing a “red-grapefruit concentrate”,
“something branded by nature as a superior product, is intriguing to say
the least.

" You have just been told the kind of fruit best suited for the pro-
duction of orange concentrates. The sume applies to grapefruit and it is
plain to see the frozen concentrate industry is not a salvage proposition.
1In Florida most of the oranges are made to order for the concentrates, that
is. their oranges have thin skins which do not make good shipping and
~% their appearance does not make for good consumer acceptauce. These
factors along with the excellent natural flavor of the concentrates are
probably the things most responsible for the rapid development in that
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state. California_on the other hand has been limited by its large propor-
tion of navels which are unsuited for processing since they ~_¢<4_oc bitter
flavors, while Texas has been restricted by its small proportion of or-

anges.

In many respects the amazing growth of the frozen concentrates has
saralleled the expansion of the single strength juices and some of the
essons learned from it may well serve as guiding lights for this young
industry. 1t should not be forgot that only a few years back Florida was
processing over two-thirds of its grapefruit crop, while Texas was process-
ing about one-third of its grapefruit. Consumer acceptance of frozen
orange concentrates has heen considerably better than in the case of the
single strength juices. For example, four years ago less than one percent
of the Florida crop was processed into concentrate, while present esti-
mates indicate approximately one-third of the present crop will be used
for concentrates. In fact, the industry has grown so rapidly even the
experts conducting surveys have been unable to keep :_v with it and are
reluctant to make estimates on how much and how long it will con-
tinue to grow in the near future.

i as to the success of the frozen orange concentrates,

There is no doubt
but Texas is and must he more concerned with the future possibilities of

grapelruit concentrates. The necessity of spending a minimum of one-
half illion dolars for an cfficient plant to produce an unproven pro-
duct is another factor limiting Texas. In view of the highly competitive
situation which is rapidly devoloping, it appears unwise to consider any-
thing short of the most cfficient installation possible. Fortunately this re-
quirement has so far successfully climinated the small inefficient oper-
ators. Thus four or five large companies have been able to control not
only production and distribution, W,:; also quality which is essential for

continued success.

Recent surveys have indicate dapproximately 85% of the house-
wives of this country have not yet learned of these frozen concentrates
and probably just as many of those present do not know the general pro-
cedures used in making them. Good quality juice is first eva yorated un-
der high vacuum so that the boiling temperatures are never above 80 de-
grees. Evaporation continues until a five-fold concentration is reached.
This concentrated material is then diluted with fresh untreated juice back
to a four-fold concentration which is frozen to a slush, sealed in tin cans,
and finally frozen for storage. At least four different types of high vacuum
evaporato ially available for concentrating citrus juices.

are commerci :

Initial plant cost is directly related to plant capacity, which in turn
is directly related to production costs. These factors must be considered
before a satisfactory appraisal of the overall economics can he made and
a reasonable return on the capital invested assured. In general, small
plants are the most inefficient and uneconomical since they require rel-
atively greater proportions of labor and skilled operators, while excess-
ively large plants require too large a ninvestment and often become un-
wieldy. The one-half million dollar figure mentioned as a minimum in-
itial investment can be reached by giving due consideration to these fact-
ors along with other engineering economics connected with a citrus con-

centrate plant. It thus turns out that such a plant should process about
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200 tons of Fruit per duy and operate at least 150 days per season. The
initial cost for such a plant will run from $500,000 to about $1,000,000 o
slightly less than $1.00 per gallon of capacity per year, depending upon
the type of equipment installed. Before investing this much mouey, a
clear idea shoukd be had as to the possible market, production costs raw
material costs and the profit or returns to be expected from such a _w_:_:.

When considering the market and raw materials it is necessary to
keep in mind the frozen concentrate deal is definitely not a salvage prop-
asition. Frozen concentrates compete directly with fresh fruit, not only
at the point of consumption but =__.J.: at the point of production. This fact
Cannmot he stressed too strongly for herein lies the key to the all important
question "how much money can the citrus grower expect for his froit
when processed into frozen concentrates: " Last season Florida growers
received from $10.00 to $80.00 per ton for their oranges. The average
was close to $25.00 per ton. 1t appears quite certain now that the returns
to the grower will be something more than is returned for canning fruit
but less than for good quality fresh fruit. The frozen concentrators com-
pete with the fresh fruit buyers for their raw materials and the frozen
concentrates compete with the fresh fruits for consumer acceptance.

4 Since most oranges are consumed as juice and most grapelrait are
caten from the half=shell, it would appear that concentrates will cut
.u. more deeply into the fresh oranges market than the grapefruit market.
In addition, they will undoubtedly cut into the canned  juice market
becanse they ofter flavor comparable to the fresh products. It will be
5 necessary for the processors of single strength juices to nmaintain ever in-
creasing standards of quality if they are to retain even a luir proportion
of their present market. Economically the concentrates can never com-
pete with single strength juices, but disregarding costs, consumer prefer-
ence is almost 100% in favor of the concentrates. This is more noticeabie
in the case of orange juice which has never been too satisfactory from a
quality viewpoint. ’

~ The size of both the orange and grapefruit crops here in Texas has
m.?.c:ﬁ._v\ curtailed development of the concentrates by almost eliminat-
_ing the supply of raw materic . The demand for frozen orange con-
~centrate has steadily increased and production has constantly lagged be-
P __.::_. As a vesult the market price has Huctuated considerably. The quan-
tity of grapefruit concentrate so far produced has been insufticient to es-
tublish a price level. However, it seems logical to assume the usual _:.mm:
differential of 40% prevail between grapefruit and orange concentrates
just as it does between most grapefruit and orange _:,E__,_n..,.. .

=

: .:. this _.=.m.nn differential prevails, and present information indicates
it will, a brief look at the possible production costs and returns to the
o rgrower should be of interest.

TR By :mm::::mﬁ ::;:__,_..:_:c:.c:c:v.nnxn_:v.?n..;._..._é:::c_.:—_.:_:.
s $2.50 per case tor grapefruit and and $2.60 for oranges; along with a
= igelling price of $4.00 and $6.60 per case for grapefruit and orange con-

. reentrates respectively; it is casy to see the picture is much more favorable
“Zofor the oranges. To be specitic, under such counditions the processos
“eould pay or return to the grower appr imately $40 per ton for his
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oranges and only about $14.60 for his grapefruit. This is considerably less
than the $24 indicated by the 409 price differential assumed in those
calculations. This important point should not be overlooked by prospec-
tive grapefruit processors. ,_.m_.m anomoly results from the fact that pro-
cessing costs are about the same for both grapefruit and orange, but the
relative proportion of the total cost is much greater for the grapefruit or
cheaper product.

In summary. although there are several limitations and difficulties to
be overcome befare Texas cun boast a flourishing frozen concentrate in-
dustry, there is little doubt the Rio Grande Valley will soon be producing
the finest frozen citrus concentrates in the <<o_‘w~n_.

146

Distribution of Naringin In Texas Grapefruit

Roserr H. Maurer, Evererre M. Bunbick,
Research Laboratory Texsun Citrus Exchange,
and
Car. W. Waiser, Texas State Department of Agricultuse

Mr. Maurer is interested in soil fertility and fertilizers. He pre-
viously was associated with the Texsun Citrus Exchange where
he spent two years in the Research Laboratory. He came to the
] Valley as a graduate of Georgia Tech in Chemical Engineering.
Dr. Burd.ck is in charge of research on all phases of Citrus Pro-
cessing and Quality Control, and, in particular, is interested in
enzymes, development of new citrus products, naringen and waste
utilization. Dr. Burdick was formerly Research Chemist with
the U.S.D.A. at the Northern Regional Research Laboratory and
at the U. S. Fruit and Vegetable Products Laboratory before be-
com ng associated with the Texsun Citrus Exchange.

Mr. Waibel is doing Nursery Inspection in developing the pro-
gram of providing a source of psorosis free citrus trees. He has
had 13 years experience as a tree surgeon in New York state and
spent 2 years with the U. S. Navy in this capacity. Mr. Waibel
also served one and one-half years as Laboratory and Field As-
sistant in Plant Pathology at the Valley Experiment Station, Wes-

laco, Texas.

In spite of the fact that much of the characteristic flavor of grape-
fruit is due to the bitter principle naringin, only very meager data con-
cerning its distribution throughout the harvesting season in various va-
rieties can be found in chemical literature. Naringin, a bitter testing glu-
coside, is found only in the grapefruit and its closely related pummelos
and shaddocks, which are considered by many authorities as fo-o:r;:n
to the same species. It is considerably more bitter than quinine. Accord-
ing to McNair (6) it imparts an intense bitterness to water in as low
a concentration as one part per eight thousand. Zoller (8) was probably
the first to record the observation that “pink spots” and “certain fla-
vors” developed simultaneously with a decrease in naringin content which
occurs upon maturation. The naringin content of grapefruit rinds at
‘various stages of development and storage has been reported on by
Harvey and Rygg (4) and Zoller (8). It is quite well known that as
‘maturity is approached the naringin content and bitterness decrease. There
-are man references on the relative bitterness of grapefruit varieties accord-
ng to taste tests. The possibility of using the naringin content as a meas-
re-of maturity was investigated by Baier (1) and Wood and Reed (7).
but 'without much success. The analytical methods available to these
arly workers left much to be desired and probably accounts for the
ack of more extensive information on naringin in the literature. For ex-
imple, Zoller (8) found it necessary to resort to direct crvstallization of
::the naringin, while Harvey and Rygg (3,5) were obliged to use either
:an:hydrolytic method or a colorimetric method both of which were of
limited . value because of interfering materials. However, during the
-past couple of years the more convenient and reliable method of Davis
(2) 'has been available for naringin studies.

“The discovery and development of bud mutations which produce
k:and red meated grapefruit is undoubtedly the most important ad-
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vance in the development of grapefruit varieties since that of the Marsh
seedless. These red meated grapefruit are highly valued not only for
their appearance but also for their flavor, which has been variously at-
tributed to a higher sugar content, a lower citric acid content, or a com-
bination of both of these factors. Previous data accumulated by this La-
boratory on commercially packed grapefruit juices indicated rather con-
vincingly that those juices from pink or red meated grapefruit contain-
ed cousiderablv less naringin or bitter principle than the juices from more
common white grapefruit. 1t has been suggested that the apparent mild-
er tlavor of grapefruit grown in the Rio Grande Valley is due to the
presence of less naringin than is present in grapefruit grown elsewhere.
Likewise it has been claimed that certain mechanical extractors incor-
porate less naringin in the juice than do others. These facts coupled with
the rapid expansion of the red meated grapefruit industry has prompted
us to make a preliminary survey of the naringin content of the several
varicties presently known.

All of the known sport or bud mutations producing red meated
grapefruit in the Rio Grande Valley were included in this survey. The
Marsh Pink and the Foster Pink are the common commercial varicties
of pink meated grapefrait, while the Henninger (Ruby Red) and the
Webb (Red Blush) are the most common red meated varieties. The only
white meated grapefruit included were the Duncan (seedy) and the
Marsh (seedless), which are the varieties in largest production at pres-
ent. In collecting the samples due care was used to make sure the fruit
was representative of the majority of the fruit then on the trees, so far
as outward appearance and size were concerned. The number of sam-
ples of each variety taken for analysis was too few to warrant broad
conclusions, but certain generalizations seem to be apparent and should
encourage further work along these lines. The trees from which the sam-
ples were taken were of known and true varicties. The locations of
these trees are given in the table. The samples were divided into the com-
ponent parts, weighed portions were immediately extracted with warm
water, and after making up to a definite volume the naringin content was
determined according to the method of Davis (2). The results are given
in Table 1, entitled Distribution of Naringin in Texas Grapefruit. Narin-
gin is expressed as grams per 100 grams as is weight in all parts except
the juice, where it is grams per 100 milliliters.

From these results it is apparent that the most significant change in
the naringin content during the harvesting season occurred between Oc-
tober 13th and November 17th in 1948. During which time the naringin
decreased on the average; 66% in the flavedo or outer layer of the peel;
60°¢ in the juice; 54% in the core; 53% in the section membranes; and
457 in the albedo or imner layer of the peel. All of the fruit tested mct
the usual legal maturity standards for acid and Brix, vet those samples
whose juice contained more than 0.070% naringin still possessed an im-
mature bitter taste. Grapefruit juices containing less than 0.050% nar-
ingin seem to have a superior L:i:w that is milder and more pleasing.
It would thus appear that as the naringin content decreases the flavoy
increases or improves so that when the naringin content is at a minimum
the flavor is at a maximum. It should be pointed out, however, that fla-
vor is not entirely dependant vpon naringin or any other single factor.
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since several factors are known to contribute substantially to the flavor
of citrus and probably just as many unknown. Some of the better known
factors ave sugar content, concentration of citric acid, total solids, pH,
sodium and potassinum concentrations, pulp content, and oil content.

The naringin content of grapefruit rind grown in Califorina was
found to average 7.3% by Harvey and Rygg (4). This is considerably
higher than found for the Rio Grande Valley fruit. These same workers
found the Mavedo layer to average 6.38¢ (417 lowest to 7.87¢¢ high-
est) and the albedo layer to average 8.26% (5.96—10.35' ¢ ) for the Marsh
variety grown in the Corona-Fontana area during the regular harvesting
season which extends from Maich to September. This arca corresponds
to the western part of southern California. Their data for the flavedo
layer averaged 4.80% (3.01% —8.24% ) and for the albedo layer 8.156%
(6.85% —10.17% ) for the same variety grown in the Oasis area during
the regular harvesting season there which extends from November to
April. This area corvesponds to the Imperial and Coachiella Valleys of
California. The only information available on the naringin content of
grapefruit grown in Florida is that of Zoller (8). These data are believed
to be of little value because of the inadequate methods then available.
The flavedo of the Marsh grapefruit grown in the Rio Grande Valley
averaged only 1.0O8Y% naringin (0.61% ~1.73% ) while the albedo averaged
only 3.11% (2.04'% =5.35' ) for the early part of the harvesting season.
One should expect the average for the whole season to be somewhat
Jower than this since the naringin content decreases during the season.
The Duncan variety grown in the Rio Grande Valley averaged ceven
less than the Marsh; the flavedo averaged only 0.83% (0.45% —1.737 );
and the albedo averaged only 2,50 (1.49% —4.00%¢ ). (This survey was
prematurely ended by the severe freeze of January 30-31. 1949.)

A few naringin values for the various parts of grapefruit grown
in California have been published by Davis (2), but the variety or va-
rieties used were not stated. His value of 0.014%¢ naringin for whole juice
ic sonsiderably higher than those herein reported for grapefruit picked
after the middle of November in Texas. The reported values of 0,068
for fresh juice and 0.102% for canned juice from California grapefruit
are likewise much higher than those found for fresh or canned juice
from Texas grapefruit. Our tests failed to reveal any change in naringin

_content during commercial processing, and checks made on the three
“mast widely used mechanical extractors failed to show any significant

“difference in the amount of naringin in extracted juice. As previously

stated grapefruit juices containing 0.070% or more naringin are con-

“sidered to be of poor flavor so far as Texas commerciully canned juices

are concerned.

4 Further work correlating naringin content with maturity and res-

piration during storage are in progress.
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TABLE 1
DISTRIBUTION OF NARINGIN IN TEXAS GRAPEFRUIT
Date Flavedo Albedo  Sec. Mem. Core Juice
picked % % % % %
DUNCAN (white, seedy), Texas A&M Expt. Station, tree 6, row 6.
. 10/13 1.73 4.00 2.92 3.51 0.095
11/17 0.56 2.52 0.89 1.13 0.049
12/23 0.57 2.00 0.79 1.20 0.035
1/27 0.45 149 0.69 1.28 0.015
DUNCAN (white, scedless), Texas A&M Expt. Station. tree 1, row 0.
10/13 2.38 3.35 291 2.42 0.130
11/17 0.61 204 0.74 0.97 0.043
12/23 0.67 2.69 1.35 1.07 0.054
1/27 0.67 237 1.38 1.67 0.019
THOMPSON PINK. Texas A&M Expt. Station, tree 4, row 0.
10/13 5.45 4.90 2.05 1.34 0.095
11/17 0.77 2.43 0.68 0.74 0.035
1/27 0.57 2.11 ~ 0.90 1.00 0.013
FOSTER PINK. Texas A&M Expt. Station tree 7, row 8.
10/13 1.40 4.12 2.10 2.60 0.133
11/17 0.67 2.30 0.93 0.92 0.035
12/23 1.05 3.32 1.41 1.68 0.031
1727 0.57 2.4 0.84 1.17 0.019
BALLARD (red), Ballard Grove, tree 1, row 4.
10/13 3.50 9.58 138 344 0.113
11/17 0.90 3.34 1.32 1.32 0.019
12/23 0.91 3.46 1.09 1.05 0.035
1/27 0.92 2.50 1.11 200 0.020
CURRY (red). J. L. Crump Grove, tree 1, row 4.
10/13 1.36 2.60 1.90 2.00 0.058
11/17 0.58 2.58 1.56 187 0.020
12/23 0.91 2.80 1.56 141 0.019
1/27 0.79 1.75 1.14 1.59 0.016
HENNINGER (ruby red). Goodwin Grove, tree 4. row 9.
10/13 1.25 4.02 3.07 5.42 0.074
11/17 0.41 2.46 1.15 1.48 0.019
12/23 0.51 4.10 1.16 2.24 0.019
1/27 0.59 275 1.27 1.58 0.039

Table 1 (continued)

Date Flavedo Albedo  Sec. Mem. Core Juice
picked “ “q 4 “ “
LANGFORD No. I. Langford Grove, tree L row 1.
10713 3.15 4.86 2.85 3.83 0.188
11/17 0.93 276 0.91 0.86 0.039
12/23 0.50 232 0.97 1244 0.028
1/27 0.57 3.03 119 1.73 0.018
LANGFORD No. 2. Langford Grove, tree 2, row 2,
10/13 1.48 3.90 1.75 2.26 0.059
11/17 0.65 2.80 0.83 0.93 0.036
12/23. 0.74 +2.34 0.95 -0.97 0.033
1727 0.-41 242 0.94 0.81 0.014
RIDDLE. Harrington Grove tree 2. row 2.
10/13 1.39 3.86 1.63 1.92 0.078
11/17 0.45 2.17 0.82 0.87 0.040
12/23 0.58 2.63 1.24 118 0.033
1/27 0.51 237 0.99 F44 0.018
SITARY (red), Muecke Grove, tree 1 row 4.
10/13 2.91 4195 2.55 1.39 0.100
11/17 0.71 4.00 1.19 2.06 0.026
12/23 0.86 3.86 1.92 118 0.047
1/27 1.22 2.54 140 1.25 0.026
WEBB (red blush). Webb Grove. tree last, row 1.
10/13 2.43 495 1.70 2,92 0.086
11/17 .55 2.53 1.26 2.06 0.023
12/23 0.71 3.75 1.56 1.56 0.019
0.54 1.88 © 099 1.19 0.016

REFERENCES

1. Baier, W. L. California Citrograph, 17:94 (1932)

2. Davis, W. B. Anal. Chem., 19, 476-8 (1947)

3. Harvey, E. M. Oreg. Agr. Expt. Station Bull., 215 (1925)

4. Harvey. . M. and Rygg. G. L. J. Agr. Res., 52: 747-87 (1936)

5. Harvey. 15. M. and Rygg, G. L. Plant Physiol., 11, 463-5 (1936)

6. McNair, J. B. Citrus Products, Part I p 162, Chicago Field Museum
of Natural History (1926)

7. Wood, . F. and Reed, H. M. Texas Agr. Expt. Station Bull. 562 (1938)
8 Zoller. H. F. Ind. Eng. Chem. 10:364-75 (1918)




A Brief Summary of the Current European Citrus
Situation Together with Excerpts from Recent
Department Publications onthe Dried
Fruit and Deciduous Supplies For
European Markets

E. L. Burk, U. S. D. A

Mr. Burke is the citrus specialist in the Division of Fruits, Vege-
ttables and Sugar of the Office of Foreign Agricultural Relations,
USDA, Washingtin D. C.. He is an authority of the citrus situation
in the various citrus producing areas of the world.

The recent wave in devaluation in Europe has not materially influ-
enced the citrus marketing situation in reference to United State sup-
plies. Switzerland and Belgium will continue to be our primary pur-

chasers.

With the large supplies of good L:::Q fruit on the winter market
coming from Spain, Italy, North Africa, Cyprus, and Isracl, Europe will
not accept large volumes of United States winter fruit. As was the case
before the war, the primary fresh citrus market for oranges in Europe is a
summer market. ’ .

Since the war, European citrus consuming habits are changing
and from the evidence of consumption from countries who have had
an abundance of citrus exchange as Switzerland, Belgium, and Sweden
there is a general trend to consume approximately 25 percent more cit-
rus than before the war. There is also a tendency to consume more
grapefruit, and both Texas and Florida plans are meeting expectations
on both the Belgium and Swiss markets. Importers in both countries ex-
pressed to me their appreciation of the fine quality of Texas and Florida
grapefruit and they look forward to the time when sufficient supplies will
be available to permit the resumption of foreign sales. The United States
grapefruit is highly competitive during the winter months since no other
world citrus area can offer fruit of equal quality at this time.

From limited observation in 1949 at the Antwerp auctions, the price
of red or pink grapefroit was higher than that of white. For example, on
January 6, 1949 size 112 grapefruit sold at the average price of 2.97 cents
per United States pound and red grapefruit at 5.94 cent per pound. On
January 31 in the same size white grapefruit sold for 6.79 cents per pound
and red grapefruit at 7.68 cents per pound. These prices are approxi-
mate and represent observations from small samples only, but they
are indicative of Europe’s market acceptance.
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On November 25, 1948 at Antwerp the following average orange
prices were observed for size 252 fruit: ) )
Approximate price,

U.S. cents per pound

Cyprus Ovales H1.00
Texas Navels 8.60
12.88

Moroccan

For the same sized fruit the following average prices were observed on

January 6. 1949: . )
Approximate price,

U.S. cents per pound

California Navels 9.59

Texas Navels 6.27
Spanish Blond 9.66
Spanish Navels 8.73

Also, on January 31 for the same sized fruit the following prices were

noted: . .
Approximate price,
. U.S. cents per pound
California Navels 8.65
Texas Valencia 6.86
Spanish Blood Ovales 8.60

The majority of the Texas and Florida fruit is lettered in the above;
also, color added, and some of it shipped in Bruce boxes. The color add-
ed fruit which has been observed in Europe has been universally in very
unsatisfactory condition. However, Florida pin apples have been seen
in Europe in excellent condition. The Bruce box does not appear to be
a satisfactory export container.

The European winter supply of oranges will be somewhat smaller
this scason than in recent past. Spain has a somewhat smaller crop than
last year as does Algeria and Italy. Due to the civil war the production of
citrus from Palestine has been - drastically reduced, and production for
several years to come will be about c:c-ﬂz_m that of recent years, prob-
ably not exceeding 7 million boxes. OF the immediate European arca,
Morocco alone will have a considerable increase in production due to
the rapidly expanded planting which are now coming into bearing. From
recent reports, it Ec:? seem that the Spanish citrus crop has been dis-
posed of through compensation agreements with western Furopean coun-
tries including France, the Netherlands, Belgium, Switzerland, Norway,
Denmark, and a recent purchase by the British Ministry of Food.

' The difficulty of selling American citrus products abroad remaing
+the same, with European governments continuing to regulate the control
“of foreign exchange and directing their expenditures toward hard com-
“moditics only and seeking to obtain supplies of citrus from soft currencey
Zared ’

" The future of Texas in the European market is fresh fruit, and the
development of outlets for processed citrus  through advertising and
#merchandising. The American Citrus Industry is competitive with most
“others in both the quality and price of processed produce, and by efforts

" <to break down the tradtional European distrust of tin products and by

H . . . s . . .
i wting them to drink juices. a conside able increase could be made
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in the market of both Belgium and Switzerland.

The following are quotations from recent O.F.A.R. reports which
set forth the situation regarding the supplies available of both dried and

fresh deciduous fruits:

“The 1949 preliminary estimate for the production of dried
prunes in the 8 leading foreign producing countries is 52,200
short tons, compared with 39,000 tons (revised) in 1948 and
36,500 tons (revised) in 1947, The estimate is 61 percent above
the S-year (1943-47) average of 32400 tons and 35 percent
above the 10-year (1938-47) average of 38,700 tons. This year's
estimate is the largest since the record high in 1939,

“The 1949 preliminary estimate of raisin production outside of
the United States is 196,200 short tons compared with 238,400
tous in 1948 {revised) and 158,700 tons in 1947 (revised). The
present estimate is 4 percent below the S-year (1943-47) av-
erage of 204,800 tons and 8 percent below the 10-year (1938-
47) average of 213,400 tons.

“Imports of bananas into Europe amounted to 20.6 million
bunches in 1948, the United Kingdom, France and Spain re-
ceiving 18.2 million or 89, percent. Imports into the United
Kingdom of 6.6 million bunches were 41 percent higher than
during 1947 but were only about half of the prewar total of 13.1
million. Bananas came chiefly from British Wst Indies, Nigeria
and the Canaries, with 8.0, 2.1, and 1.5 million bunches re-
spectively.  tmports into France amounting  to 6.3 million
bunches in 1948 were 67 percent above the 1947 export of 3.8
million but 16 percent helow the prewar average of 7.5 million.
Most of the imports into France are supplied by French posses-
sions. Spain’s imports come chiefly from the Canaries and are
estimated to be 5.3 million bunches in 1948. Belgium imported in
Spain’s imports come chiefly from the Canaries and are esti-
mated to be 5.3 million bunches in 1948. Belgium imported in
1938, 1.3 million bunches, about half million less than during
1947 but more than it had imported prewar.

..m:_.c*..m:: apple production, is indicated to be 311.4 million
bushels, 12 percent higher than the 1948 crop of 279.0 million
bushels but 7 _mm:.é:w below the prewar average of 333.8. Pro-
duction, excluding cider apples, is indicated to be 232.1 million
bushels compared with 202.7 for the previous year and 176.4
prewar. Pear production for the principal European countries
is indicated to be 97.5 million bushels, 36 percent above the 1948
crop of 715 and 15 percent higher than the prewar average of
85.0. The total production, excluding cider, is indicated to be
86.1 million bushels compared with 60.1 for 1948 and 63.0 pre-

war,

“The European production of cherries estimated at 727,828
tons is 13 percent above the 1948 crop of 645,141 but 11 per-
cent lower than the 815,387 produced prewar. The largest pro-
ducer of cherries in Europe is German. Production, because of
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good growing conditions, is indicated to be 120,000 tons, 8
yercent higher than the 1948 ‘crop of 110.865 and 26 percent
yelow the prewar average of 163,240.

“Peach production in Europe totaled 19.9 wmillion bushels, with
Italy, France and Spain producing 85 percent or 4.5, 9.2, and
3.3 million bushels respectively, The current crop in Italy, in-
Cdicated to be 92 million bushels, compares with 8.8 for 1948
and 110 prewar. Frost damage to p wch trees in France was
not serions and the current crop will probably be 50 percent
higher than the 1948 crop or the prewar average of 3.0 million
bushels. Spain with 3.3 million bushels indicated, is a little
higher than last year's crop of 3.0 million and the 1935-39 av-
erage of 2.6 million.

“In most European countries a larger crop of plums and prunes
were harvested in 1949, The indicated crop of 1.8 million tons
is 11 percent higher than the 1948 crop of L6 million, and is
almost equal to the large crop of LY million in 1946 and to
the prewar average. Indications are that Czechoslovakia, Ger-
many, Rumania, United Kingdom and Yugoslvia produced 63
percent, or 1.1 million of the 1949 ciop; this compares with 50
percent for 1948 and 74 percent prewar.

“Apricot production in Europe, estimated at 215,107 tons com-
pares with 139,603 for 1948 and 182.865 for the 1935-39 average.
France, TTungary, ltaly and Spain accounted for 85 percent,
or 182,247 tons. of the total European production this year
] Production in France of 39,165 tons is 80 pereent above last
year’s small crop of 21780, but more than double the average
: production of 17,867 tons before the war. Hungary has a bumper
crop of 51,808 tons. compared with 18.841 for 1948 and 26,-
560 prewar. Italy’s crop of 21,274 tons is about 1,000 tons more
than last scason's crop but 23 percent below the prewar aver-
age of 27,594, Spain, Switzerland, and Yugoslavia cach had
increased production this year.”




Treatment of Rose Bushes When Harvested

from Commercial Fields

E. W. Lyvrg, Plant Pathologist
Texas Rose Research Foundation, Inc.
Tyler, Texas

Dr. Lyle is interested in ornamental plants and is principally
working on culture of roses, storage, varieties, etc., at present.
Dr. Lyle has also held positions with the U. S. Dept. of Agr, the
New York Florist’s Club Fellowship of Cornell University and
with the Texas Agricultural Experiment Station. L

Ltions that is herewith described goes a
f rose culture. It should, however,
and involves the care of bushes

The phase of rose investig:
little beyond the ordinary conception 0
be appropriate for horticultural interests,
after they are mature and ready for digging in the commercial fields. 1t
includes getting the bushes ready for storage or for shipment and sale
in stores or directly to the individual customer. T

One of the first problems in harvesting rose bushes is to prevent dry-
ing as they are dug and removed from the soil. This drying comes from
exposure of the roots, continued transpiration from leaves which remain
on the bushes, and also there is some loss of moisture through the canes
themselves. Roses can tolerate considerable drying, fortunately, but such
loss of moisture is not beneficial and can reach the stage of injury.

The need for rapid handling and protection of the roots at digging
time is evidenced from the rapid decrease in weight of bushes following
removal from the soil even under optimum conditions. This occurs even
when the weather is cool and the atmosphere very humid. In the exper-
ment cited in Table 1, the roses were dug on December 11, 1946, and the
day was cool and rainy. The hushes were weighed in the field and car-
ried immediately into a packing shed, where they were sprinkled one
time with water just as they were placed in ‘the shed. Next day (28
hours after digging) the bushes were reweighed in the shed prior to
placing in a railroad refrigerator car for shipment.

The average loss in weight was 12% for the five varieties in the 28
hours after digging. The fact that most of the loss was from the
roots was indicated by the average loss being about the same whether
the bushes were pruned back short or not. The average decrease in weight
was 13% where the plants were pruned short and 11% where they were

pruned long.

To reduce the drying effect that digging and taking from the ground
has on the bushes, some of the’ commercial growers wet the plants in
the field right after they are taken from the ground. Then the bushes are
placed in sheds ...._._..:_:wc_. cover as soon as possible; and the hauling is
done in covered ‘orenclosed trucks.

Foliage ou the bushes at digging time is a source of trouble both
from the heating:effect: when- the bushes are bunched and tied. and also
from the damage that decaying leaves do to the canes which they touch
when in storage very” long. Sheep have been ‘used to pasture off the
foliage as- muchiasipossible just before digging. This has been done
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for a number of years in a few of the commercial ficlds on the west coast
In the East Texas arca a machine recently has been developed which
strips off most of the leaves just before the digger is run under the plants
Work is in progress to find a chemical which will give a zn_:z?cz._.v:_...h
foliation, but none has been found to date. Previously a good chemical

Table 1

Loss in Weight -of: Rose Bushes _:::cﬂ::ncw.‘ ._:,_l_!_.q:ﬂmm_nﬂ“tll

L Av.Wt. per Bush Lbs,|

Variety Cane %.E.E.N.e Wien Dug, 28 Hrs, ;. Loss in Wit
L B a‘.\mﬁ}:.:t:_h_?.ﬂ:E:i_ Later | Ll B .Aww,.
Red. Ridiance 30 inches _.; 3. _ 1.14 15
Red :Radiance 157 d C0.69 19
Texas ‘Centenuial | 307 m R W 12

. Texas Centennial 15 7 i . 0.84 _m
Lady Hillingdon | 27 7 : 063! 7
Lady Hillingdon I m L0448 1
"Golden Dawn 240" . . 086 12
Golden Dawn’ 12 . 061 16
Hlinrich  Gaede 227 Fo072 11
Hinrich Gaede | '13 7 R I . 053 | ‘13

*Length of cane:was measuered from: the base of the shank to the top
of the cut-back canes. Calculations are from bundles of ten bushes cach,
a total of 400 bushes for the experiment.

treatment has been ...n__.::.?.n_ from Oregon in 1940, but it is not adaptable
for use in the field (Science Vol. 91; No. 2352; p. 100). This utilized cthyl-
ene gas from apples placed in storage: with the roses. .

Another treatment .which has. been developed to help preserve rose
_:_v..rcm, is the waxing of the canes. This is most, usual in the case of _:;.__r.,.
which are root-wrapped and to be merchandised over the counter to
nnse_.i store trade. A thin coating of paraffin or some similar material
will do much to prevent drying out of the canes and the packing material
also. In a trial to determine about how much moisture loss there was
three bushes were. pruned and root-wrapped with  moist packing mater-
ial in waterproof paper. Three more were similarly prepared and in ad-
dition had the canes and top of the pack dipped-in a nielted paraffin
type wax. Both lots were kept on a shelf at room temperature for three
weeks. Weights takn before and after. that time indicated the unwaxed
packages lost about twice as much weight as the waxed ones (234 com-
pard with 14% ). A later trial with another variety was prepared with
the top of the rack sealed with wax but the canes not waxed except
where the top of the packing material was coated., This preparation al-
lowed a 399 decrease in weight during 25 days as compared with 134
_mmm where the entire canes and the top of the puck were both waxed
Soating the entire cane showed considerable benefit: .

The kind of wax to use has been the subject of cz_z._.::c._::::: for
many vears. In 1944 the Michigan Agricultural Experiment Statian (Spe-
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ial Bulletin 222, p. 5) suggested dipping the canes in a hot preparation
Mm paraffin, resin, w:@ Wuwnmemux. The mixture was :mw_.u_c at 170° to 190 w;
The bulletin states that “any device that retards drying out of the tops is
beneficial”. More recently paraffins of lower melting point have come _.zmu
use; so now it is possible to do the treating with a compound at 150° F.

or lower.
: t I} .
There also are cold wax teatinents availal
liquid at normal air temperature. These chang
a waxy film over the bark. So fur, these have not be
Jeast have not come into geheral use on roses.

Jle with the materials a
e upon drying to leave
en satisfactory or al

Since the apparent benefits of waxing rose canes have _v.a....:._.:n:.:”.:-
ed, it might be well to point out one or two of the possible &._m..:_a.u:r.rwm.
10 hs been absenved that the branches which are ,<:x2_. seldoin are the
canes which last through he Tirst year alter planting. They usuall die
back, and the bushes depend for growth’ upon new bottom breaks or
shoots which originate from near the bud union. This may not be a
definite harm. but it is not a normal reaction. Unwaxed bushes »m:.n_. to
keep the original branches active through the first year besides acquiring
new shoots from near the bud union,

Another treatment involves the use of dye materials in the waxes.
Some are an attractive transparent colgr. Others may be so intensely col-
ored that bark characteristics ..:mr,_.ame:. covering up dead canes and
possible injuries. This could result in the misuse of the wax beyond the
purpose of getting the rose bushes to the customer in as good condition

as possible.

The Potential For Ornamental Horticulture
In The Rio Grande Valley

A. F. DeVWentn, Head
Department of Landscape Arl
A& M College of Texas

C_..e<c<<E.::.u.=nc—..:m_.cr‘mnpcn.onw::..tv.ﬁc:mc_.épc.? E:v.-
burg, Pa., one of the largest public "Conservatories ir. the world
He also served on the staffl of the University of Pittsburg as Lec-
turer and Horticultural Consultant. He served as Horticulturist
with the Pittsburg Bureau of Parks, and was Garden Editor of
the Pittsburg Sun-Telegraph. Dr. DeWerth has spent three years
n the Fir East with the U. S. Army Corps of Engincers.

Our interest. today lies in the extent to which we. as individuals or
firms, will be affected by studiés of the economic forees at work iu the

operations of tloriculturists. and _prnamental horticulturists in the Rio
Grande <=:n< as well as in Texas and the nation.

For several months past, and at present, we are facing radical cco-
uomic changes. In any discussion of potential possibilities for ornament-
al horticulture we require a complete revaluation of the many factors
of supply and demand, to .u.:nn.cmum::w meet the changing cconomic and
trade conditions in, the competitive. world of today.

Many industriés accept this challenge with increased attention” to pro-
duction and distribution téechniques, others seek new markets and new
products to keep pace with expanded producing capacity. The ora-
mental plant industries must face the same picture. Whatever the ap-
proach, however, the untapped field in production and marketing of
ornamental plant products in the Rio Grande Valley arca provide a
realm of opportunity which mav well stagger the imagination.

o In contemplating, opportunities in the field ol ormamental plants it
is perhaps best to begin with the products of the industry, They are what
- the public sees, disensses and must like well enough to buy, We must also
have in mind considerable work and a concerted effort to see that he does
buy it. Production is lost without merchandising. We must be extremely
interested in the present trends and future possibilities for the sale of
ornamental plant products if we, as individuals, and the industry as a
whole is to prosper. The prime reason anyone is interested in business
and business potentials is to make a profit, and no profit is made until
products are sold. .

' In most areas devoted to the production and sale of ornamental plant
products much work has been done to improve and develop the product-
tion phases of this industry through rescarch and practice and much of
this work can be made applicable to conditions prevalent in the Rio
srande Valley, much more will be required as well.

" Because of the service given and the commodity handled by orna-
mental horticulturists, they are aware that the users of their merchandise

~have been more highly selected than in other types of horticultural en-

‘deavor. The picture to strive for in the future, however, is a position in

~which we cannot tell the customer from the comman people.
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Our question is, what is the potential for ormamental plants in the
Rio Grande Valley and what are the chances for success.

To begia answering this (uestion. one line of thinking and planning
is essential, Nothing is as constaiit as change. In omamental horticulture,
as in any other line of endeavor. yesterday's best is not good enough to-
day. Things that were achievements years ago are no longer considered
adequate today. s o

' Thinking,. standards and needs chiinge. Suceess will not w:ﬁ._:i%m:.
It is Tarely a product of chance or circomstance, and never achieved by
wishful thinking. Success in business must be planned. Tt is the result
of a postive program of action. o

How can we plan to make the best use of our opportunities in the
field of ornamentals? . .

Certainly we cannot plan without basis. The various lines of endeavor
comprising the ornamental plant field are made up of individuals and
firms where few members are eager to divulge :.Mcqaumonnqm_mmé to
their own business, yet there are few who are not eager. to accept infor-
mation on the average costs of production; inventories of state produc-
tion; extent of the sales volume of the industry; the population employed,;
potential selling or location of areas in_relation to housing; and various
other items that are essential in studying present trends and future po-

tentials. . N

The ornamental plant field must also’ progress-from a small indus-
try producing a low volume of plants of indifferent quality which have,
in most cases, been sold at a low margin of profit to an industry produc-
ing and selling a great volume of better quality plants and flowers.

A brief analysis of the past performanced’ of floricultire and orna-
mental horticulture in Texas might serve as an example of what the
potential in this area as well as Texas might be. Surveys of .gross sales of
ornamental plant products show that we are;:failing to produce by 75
per cent the products that we sell. This, merely. means; we could increase
production to four times its present value and then only supply little
more than our own demand for ornamental craps. 0

From the florist’s standpoint: we .are buying many: of the better
grade flowers that grow well in ouF section or' that-can be replaced by
others that would grow well. From the mursery stand. point, too many
lants sold here are produced elsewhere, and too many i_ those produced
_z._.n could be.teplaced by others that are: better’ suited to our conditions
or that would s¢ll better Bére und elsewhere. .,

Economic studies - indicidte that @ very’ close rélationship exists be-
tween the volume of retail florist sales and the volume of ‘nursery sales.
About two-thirds, of gross, sales of ornamental plant. products are retail
flower sales and about one-third are nursery stock and related outdoor
items. Statistics show that on an average since 1909 consumers have con-
sistently spent one-fouith of one cent of each dollar of disposable in-
come with the retail florist. This indicates an averige of 0.36 percent of
all constner’ expenditated’ ghes for our prodiicts; The answer is very sim-
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ple. We are not selling enough of our products or getting our share of !
the consumer’s dollar. This proves without a doubt that our competition |

lies outside our industry.

The .*:..z::: then becomes—what can, be done to improve this sit-
uation gnd to take advantage of the potential that exists for ormamental
plants? L

The following considerations might be offered for hettering the var-
ious phases with which we are concerned in the field of ornamental plants
as they refate to the various opportumities existant in the Rio Grande Val-
ley. 11 h s ) :

1. Increase our production to more uearly supply the ornamental
plant produgts sold in this area and throughout the state,

vrl
9. Concentrate this production on crops and plants which are well

adapted to these dimatic conditions.

3. Develop the methods best suited to fully utilize the favorable cli-
mate in the:peoduction of bétter quality plants and Howers, outdoors, un- -
der expedient structures suited only to this climate. and increase vields
—or, in otherfavords. more plants of better quality with the same ctfort«

td

and space.
. i ‘- . Yl

4. Study our éwn particular problems and train our own personnel.
. 5. Increase the knowledge of evervone—in and out of the industry
in the ficld of ormamental plants... . .

i

We need midre kno .?.A_nn.. of owr products and Operations in the
Rio Grande Valléy'area 'ty carry ‘out long term active pluning. Any
plans for short ‘or long n_#._"._“&_n_z of time are dependent on the informs-
tion at hand. We must, bgcome record concious in our operations to avoid
costly mistakes. ., 0 ’

atY :

The potentials iinthis areasare great. and if proper planning is done
and carried outithe possibilities for increasing the size and scope of the
activitios in ormariental plant fields are unlimited.

TR TP BN £ RO :

The climate here’ is.the important asset in the production of these
crops. It has only been exploited on a small scale to date. Nature works
no miracles, however, and can do.nothing for- those who lack determina-
tion and ambition. This advantageus climate opens no poitals for those
who seek quick andveasy success. -1 o e S

s
ey ¢

TR, y: Co

Tn most. s ections pt, :H:z.?.::nr_:_.p area . there are nearly frost free
areas; however, in these secfions ‘there are npt sufficicntly low tem-
peratures for chilling certain ornamental crops that tequire this in their
environment. We, must, resart. therefore. to cold, stprage: Jacilities in some

of: our operations. v e et i et ia

. . T e . . . s, . K

Sunlight :_1_5, dties and - daration are _.:.E:‘:EQE.?_:.N.:_%.N.,,:_? and
unfavorable to'others. < » N T LU

. T P S & LR R T L ¥ SRR Lt . .: NLN
..f. :;:»i.:&ﬁ::in.._.\._:..,..:.:_p. .:.:z,t._..:.

1
LA RSt B B
NARRE U : clinggte_has heep aboon
to; production when prpperly_exploited. s, that it permits the spreading
of that production pver longer, periogds to meet mopeaagdvantaggons mar-

! ABRYEPEE
161,



kets. Not properly exploited, however, it imposes an additional factor
to confuse the newcomer and uninformed grower. Hence we should train
otir ‘own personnel and prevent encroachment on our opportunities,
Most regions might he classed as semi-arid where rainfall comes on-
ly at infrequent intervals. Irrigation, therefore, becomes a necessity and’
should be provided — this is tiue in other areas also — not-to prevent
droughts, but to be prepared should they arrive. Evaporation is great
under, these conditions and, an, adequate water supply must be. pravided.
This condition also has advantages, howeves, as. it essentially eliminates
foliage diseases that are favored and spread by. moisture and: humidity.
a blessing. They enceurage more
weeds; and! many. «dis-

... Moderate winters are not cntirely.
o less continuous development of -insect. pests,

eases. This imposes problems of .rigid pest control.: . ,,

‘' The psychological effect of this environment' on the florist.and pur-
seryman himself cannot be entirely overlooked. There is evidence to in-
dicate that in the past iwe have had'a tendency to “let the climate do
it" rather- than -to capitalize fully- on this natural advantage by using
the best possible cultural methods, 0 o

i
wwgmmm?n plantings, in. variet
ornamentals to develop variet
faced with under our particular conditions. P ,
< havée contributed to traiisient: eulture of some of
areas. where. large- investments in green-
nied growers.; this. privilege, - they have
bat such problems. ‘We must do the

“To progress and prosper, proper growing areas must; be,s lected,
y must be, made., We must bread our own
ies resistant_to the, various troubles we are

Soil borne disease
our ornamental crops. In other
houses and buildings - have de
used scientific knowledge to com

same in the future. ... _
A planned prograin for the development of orname
with the employment of  scientific practices ‘and: well trained, efficient
help is the insurance that is necessary to expind our’patentialities.
. AP A § Ty ot
New methods and - increased efficiency -in %men_:nm:: ~will not. be
enough however, A sounder knowledge of. the-econamig: and marketing
problems pecular to the: area and to ornamesntal, plantsi is_also essential.
A balanced growing program, by those best able; ta.proguce .the high-
est quality plauts at the lowest price and then. market these at a fair
profit, must be the, gagal, } et e
To achievé the place ini the ornamentals field that*this area so rich-
ly deserves, generiil: complacency over quality ‘Tist give way to an ap-
preciation of the- substantially higher quality‘of orhamentals thit ‘are pro-
duced in other ‘sections .i:wﬂ more adverse ‘environthent and at higher

Ay . T

BTt

) ,_,..8_ ‘horticulture

costs than will _:mﬁa_,_.:“ this-area. =~ _
Ay v e s s Tl [EEREES FAEE T
Perhaps the potenttabdor mass marketing-is greatest; but qiiality must

prevail and is never, _,...mnm_;._.rnmrc: a buyvers’ market..... .l ..

P Shii; .7y 3 v gl e .
Much 6f ouir ow_.w&x».:_w.m y'is dependent on, developing and supplying
our own markets’ before going too far afield. Our, problems of quality,
production; and marketing are different and should be solved, developed,
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. b S
and suppli AT oy R Sl i
_ o :_..ﬂﬂma_w__a_i__, __h _N::_, mcs.m:. E_cin._..,.. This makes this grea and the state
; dsa whole a place of abundant opportunity for both. ‘grow R
chandiser. The cemphasis i : y tor both grower and mer-
. asis in both research and practice s i
duged variability in qualit . i practice should be in re-
Y 3 ality and vield, for this wi . h
our markets and our. future, .. ., ) s will do much to determine

o SN

P

_.:_.._:.J.Q_m .__,_._“ﬂ-.%_wﬁ.,._..._u our ::A_.‘.:__zu.»_m:&.,:m._;_. ets and keep onrselves in-
¢ ned-ion deve lopmients and: bl .:._47?._Ar.‘@:_m_”.?_a or' apprehensi ~
»:_:_#..:::_....w.._:__.*._.v, to-adapt! sarsélviis Ripidlv’to- an ;._._.__._ e an.w:..s..s._“;
come- i thediidtstry ad acsyBol6r AVE meist icorisider :vz. ..m_““m.n .ve:_m_f." ,_,_“.M_M

like climabtic areay gcweltd B Lo

<L maintain- that it isdogicil and reasonablesfor the people of “any

; ~(«A CNg: ~ m.- ¢ LA 2 A ¢ . ¢ B — :
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- . b3 I 1S 30 SR S Y .
. 4 t has ren i m: N i | 4
c_:,:_w_w_.w,,.w_m“n._n_ﬂ_.:w_w_,w\.MM. _MM.E,:? ::.n_.?»:.ﬁ.zm thapt ,.:._..u material u::;.?f&
ohtained,prelimina stscomade; and astsoon as it is practi deliven;
. it to the people in the area thr ] 1soon as, it s practicable deliven
. : » area through nussery finns. or by distributio .
) the people 5 | sery finms. or byidistribut
hona fide ;wun:_:n.:::., and_experiment stations where v: will be ”N_f_”mmh

as:to itsradaptability: to the soil imd 'climitic corrditions’ of
. iwhere s its wuczm_.r_., ._vhv.ﬂwﬁ_«m_w.s_v_cM...”.ﬂ__:.mwm:_s:__wc. em_:._zu:_.._ ‘of:the regicit and
: I T S ted. By thiese Yfadaib o oant )
'R determine>whieli @ropy: aredbest seritet #.an_w_.v.m:_.ﬁ.i.. ”.m..\._._;._..m ._“c:.. 3 .:.._s,f._‘dmw.
= The facts th: . B P P o
e :..»...M?.w_eﬁﬁ.zd.”: govern the sale of our prodifcts today are one ‘of
:.._._.:r? ,..:.a . .w __.,.n_“_..._EmF::c_.:._ h._u.c.:.:__.._m:em. .,_,E_.._w.:::_wc:_x.. plant ma-
_u::»:.:..__\swmun AM i ewn:,.s_wa_.:?é_ vfewpeople - if wie eonsider »;&_.v\c.:,.”:y
for oc ”..ﬁ.:_.:.. ”._%N__.ﬁ_mh\aaw_mn”{.hc ;m,m the sales. inf retaill Hower shops are
As10ns andinig. flowlers—Funerals,. weddings,. bir . e
ness, il = als, o weddings; - birthdays, sick-
Z_f,ﬁhm__ﬁ_ cm_un._ like occasions. These occasions _.:m.._.c:um oF w_c,n._.w_.r_., '
very little s.\__C. z..n abundance or scarcity of our products ise
i .._r_.m. c,_wp\u\.:._ :..w:::w HEI MR e T S S P R r:.;v:m §
is The hare %D Q am:.Eﬁns_—..::aw.‘nm that is-materigllyaffected by price
lot is ,.~: w_:.;wn..‘.: ..:.3 w _EEM\::_::.E and flowersyy by, genceral, ::.,._:_:-
?.::..._. _.:.,w...v a ._w..:m,c .:_.c. otal business that it is __..ﬁ__.n_.r_c ._.__.a )0-
_vnzm.. »__d.zznw..-._.ﬁ & .%i warket v..__nmr..m is*colossal Hiid Ave’ could ::.wr_
.H_:.v..x.;.s.:“:i..“:.wm.w‘.%ﬂﬂ__w Mm,ﬁ; .3.. \:.o?&c,w it totwhithwhile _:.cco..:.::.%
¢ en e are prepared torbtftr ¢oisistently de-

peifdable ‘imevcharidised a¥cstable ! prices. o0 e e
oOBeration il Rl i fis e
.V_..:Mm.m:_ﬂ__.:__ﬂe.: ..._%:__,__ gifitizatioy of Gl thosé 'intbbedted™i ornamental
“:.w mv_m”.;mm hv_m ﬁﬂ.m.__“a_% Valley area can be of great ¥alife _ﬁﬁ_c,ﬂc_%_.m_.m...
. .\n.,..._..»..—,. 18 3 118 i i
b e atentjal, thy ﬁwav,u.,_vmw..,..q,_zomm_.,.m.?:r__ prganjeation they can
; ges, experiment stalions, and other re-
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i gttt o thesenli ;
the producign ._._:h__n.... ;..ﬂ.mm.:wc:.v\.u research, aducatipn,and extension on
st C_.n.::.\.:.:w_. _. . :_...v::r. problams o the nurserysan aud the flor-

‘ _.ni:.c.._: ;. __uv comprised of such’ interested) partips. must.also ass
;:..J..An.::. .:.:_,.“. f:\ C.:_.__c to :_:r.._.m:.:: and appreciate .»__nt w..,_...,. .:m .__..,__~
25 _ and: Hlowg ,_. ‘:—..:wm._ pussuitiof living smduthesomjoyments of o _:.H__d_gm.-
. n my considered”opinio e hoteiti forSPRnicntal .

T ] éitie MSPREMIRERY horticultu
ii‘the Rio Grande Valley is as S.S_: or H._.q._*_m.ﬂ AM_.__.?._:.:_B._ horticulture
' jEECpr ...c_}.ﬂ,_—u r:v\:c::..:” arc
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Ornamental Plants For The Rio Grande Valley

Mpgs. DaLE WasHsunnN, Donna, Texas
ist doing ursery and

By
Mrs. Washburn has spent 7 years as a flor ¢
landscapeszrvice. She is interested in. all phases of floriculture
and is a chorter member ofjthe Donna Garden Club. She has just
completed a year as Beautification, ommittee Chairmun ‘of the
Valley Chamber of Commerce.”Mrs: Washburn 1s:2 member of
the State Florists >.mm.o~n:_.~..o~..u:ﬂa‘mv. ,mcﬁ,mx:..«..a_.ﬁ.. urer of the
Retuil Florists Association '0f the’ Vatidy:' LA :
A3 N ERN A N

12th. 1830, will go.dow ,;:m_:zr:..f s Rad letter day.

not only for the Valley Llorticultural Socicty., buat_for the furtlier deyelop-

ment of the Beautification program being arrigd ot by the entire Low-

er Rio Grande Valley, While gy Bi1io ritGans i fauthority ‘on condi-

tion, and haven't the angwers for thtf Inaiy problens which confront the

Valley horticulturist, mw_._..v.‘,:i,r_...—. gréfat dedl of pléasure thiat e bring
of assistaicds

you general information. which ._r_n_:._w._..?n..g.. be ,
T S R ER e
ornamental phases of borticultu -al work

is probably the first of its kind on the annual Horticultural Society's pro-
gram, and it is a_division thiit S inean’ moré ‘it the present: time than
ever before. to Cominereial and :z__.,”::_:_..,B.:a_,...»_‘._f.‘ zu:,“n..u Ntach research
and experimenting is neééssary. and: by jeach!of iis wworkiteg sindividaally
and nc_—_mn:.fd_vc by pooling ol m:.g:._mﬁ._nm.emm__@ éxperience,we cannot
only enlarge and nw.,T..,:E_ ‘the _wx_ﬁ___,_.ﬂ.._\m_.« .t.&mw.w“«_ﬁ.. ornamentals, but en-
courage m?.»:.n._..‘v—v‘ww._.w»mm._w. s ”.,.:.:4_ Bendfit hy'a b evieii mioie ‘beautiful Valley.

PSRN TE S TRIRRETIVE § IS R T
There is probablyhe focality: which-affords. a longer listing of orna-
mental plants than the Lower Rio Grande

January

s

LR R

Today’s discussion of the

Valley. While many of these
ornamentals are natives to this section, a stirprisingly Lirge: number have
been imported from other lodalities hind hate ' growiv Wéll here. Despite
our general soil eohdition. water “and " elin: 6. siichnciddioving plants
as gardenias, camellins, az leas, hydpangeqs and magnolias ARE being
grown; the successjof such, plants js of coyrse depencant upon the ef-

fort, time and tsouble. ‘expended, by the, EEOWEL., . (1 0
It must _vm.._.m_w.mm.,y_vm..mA_" 'thiat WHolgdald ‘“ngd Retdil growers have ac-
complished rgmarkable, results 'in the Aralley: dvithi'thié wu:__c,i:ﬁ plauts:
Potted plants of ‘the Foliage! type. siich 'ty phitdd othios, peperonia, dif -
fenbachia, Chinese evergréen ind. ett!, Gacti -and sticculents, bougain-
villeas, hibiscus. oleaniders, palims - gladiolys,; eastex, lillies. ivis (Wedge-
wood) chryzanthemums, tabe .«s.v.fv.,;::r__..:mmx.rZ%._...._._ of these can be
strictly ornamental shrubs. of course, but we list them to

he classed as
show what has been accomplished on a wholesale scale.
Pt [SYTRANTE B bie o i

’Iy ' . <

Such ?:E.Q&..,ﬁ_pr.._f.._.nv.:_Fi. in the; growing of omamental stock

in the Valley ¢hothubn professional, and individual, growers) may be at-

tributed 1. the fallowimgfaetors: 1) Lack of Jpgwledge of requisite

growing factors; (2) insufficient study :,m._..v&_.m:.w..»_mc.:.c.e_:m:r and wat-

er drainage. (3) Changing trends of market demands (4) lack of prop-

er marketing facilities. and (5) trying to grow numerous varieties. rather
than specializing in one or two particular plant families. -

These are some of the oranmental shrubs which are probably in
164
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g

“training and exper iment§ with il new plants.
“: varieties. Lo EE

‘more- beiutiful Rio Gritnde 'Valleye

greatest demand at present: bongainvilla. hibiscus., oleander, streditzia,

bottle brush. plumbago, Chinese hat. thryallis. cassia. esperansa, acalapha,
althea. banana. vucea, canmi. ceniza. cigarette or firceracker plant, crot-
tons,  deadalacanthus.  dombeya.  golden  dew  drop. pyracanthia,

Indian carnation, jisiires. Tantana, manzanita. ligustrum,. papaya, poin-

:
settias, pittispariyh, pomegranate. rubber plant. shrimp plant, trmmpet
Nower. tavershine, angd ornamenta] grassés. SO

Popular demaind trees e Tongd e followiig dist: Australian pine;
acacia; anaqua; Brazilian pepper; chony; French salt cedar; hackberry;
huisache; jicaranda; loquat; mesi uitecorchid tree: palms; royal —:.:_nm:::w
Rio Grandé ash; silver maple. tallow tree. tepehuajes and tiger apple. "

P t
The- demand. for, trqpical

“r

i

rapidly in. the Yalley of latter years. m_“::»..n.c_v.ct..._..__ facts. The ‘Fact that
50 many arp typical of this arci is one reason; dnother is that they are
casily grown and cared for. and they lend themslvds I a very decorative
manner to _5.:_ Spanish and maodern ‘tvpes of architécture so popular in’
- v

the Vallev. e Ay

Wainee
s : P

‘ .

T A T . -
cather iad a moments

. Iy :.:M:._:.‘,.» to “itfluence
maty in - thie' fapid recovery of
damaged plantsaangd the, gquick; growth of new plantiligs’ has made this
trend only apassing, oue, Marketing of o Tarige volumeé'of samé tropical
or sub-tropical;plants I Awvholesale .ﬁ._.:.:;.._v.*.._r._.. —x..._:_tw. riot practical, due
to the Fact thatamany gig .A._r&._:ﬁ_‘:;_‘..J.:u.mﬁ__% 1o this seefion, and are not in

skingfor hardy prpnentals; however.

\ ted Z.n.::‘:

demand by Nurserymen farther north. Many of thein _,ﬂ:_x._:__:.. orna-
L H ! . .

mentals grown north of fus cing however. be grown. hodd.

il e .
tainly he, _:r._.».”?”u__. under correct

. . N2 bt
Propogation of :.,.:.::5-___?? A cer
conditions, by caretakey .ﬂ_:e,”—_.:i in, the proper méthads) Rescarch and

y N Taa

study are definitely weeded to .\gr.?._.z.:,:m.:n?..c_":,:_w.r. m_.:r:.:_:.
BER TN s ton 9

.’_:_.rz w_u»._.ﬁ»._..,.,.nwmwnm.:.....a: ,,.,:._.._:.:M:E_mmc_ﬁ_:z..._._t:z__:...__V_::?::_
the Valley ave purchiased s tiners, from California abd Florida, as well
as other areas. Some success has: been ‘mdt with plidd: imported  from
Cuba, the Tlawaiian fdslands, Australip. Mexico, and, other climates sim-
ilar ito that enjoyed _.,___.,.:mn“v\...:n.v_:,v.r,:;% of ‘these pladtiigs "are still in
the experimental stagey, qand jitjawvould he el for' the, nRlividual grower
to-consult his local nursery :.:.:‘f.ﬁ.:z.._..,. »_.-“.L.._¢_-m__nA~...“.“_. p.:‘_t.._u.J:_....:_w a design.
. . e T, :
m_ﬁ_:.:?.:_.:. miist urgent nedd forresearch. study,
asweellias oustbetter known
AT RS TR ,

NMay I emphasizé

i
Lot us begin, as s bor e s i
Lt us begin, as soon as possible. ou a definite JDrogram to expand
oriamental horticilture STHE field js: witle: the: ity iy
onamental horticaltares The field )s wide: the:opportanity:is here, and
the returns aré well; ic_ﬁr_..:._:_....,4___5.,::7 Froh sy fidarieiidl standpoint,
“butfin making of us bitkér growers and resuttidguis aofoke prosperous
Cogriointbrent (£ ’
Sgatd uipasdD
COF Do et 0 o

ot it L

b

HEERY 0 '

3 SR L

...: i3

N A M i : .
or sup-tropical oframentals bas incredsed ©

it
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- Lawns 5
Es.rwnx Landscape Architect’ of Baker-

i ..«.»me_f_.. WALKER, Lan, Arcliite
. _ Potts Nursery ‘Company of Harlingeén, Texas
m%_y::na m.:.aw mapin-

..
‘. There i litttle that-is moresbeautiful than a we
tained lawn. It is mormklly the imast dominant featureiin, any Jandscape,
framing the :buildings il cuhimeing thie plantings:. A. ibeautiful. well-
maintained lawn' will sindredsadihes physical sl Scutimental. .value. of
any home. A beautiful luwn cannot be had without proper planming and
Jots of hard work on’ the Part of someotié’ whithér e thie ‘ownier-or the

Ay 6 be studied toréstablish the

contractor, The z::.:....___.w_.z:,x.. phy liavd to w
;.. "., it oo i
.::.:,\;:\

final, grade, quality, »._:.a._,._m ._,..__H..M_J\,.w...g_ﬁ.ﬁz_\;m. o' uied,
th RS SRS LT VRS CI (PR S3 TR A L SRS E LY [EEN
i order to-haverd beautifulllawn ] cares imustibeotakeniin guery steg
in grading as'it-is the foundation uporiwhivh: thei lawn stands. Grading,
should be done in more or less the natural contours ofilthee plot: unless

fov
'

(R

il 3.

there is a definite repson for changing them in the mind of A_n landscaper.
y ) A . 1SRN S RAPRYI UL : 7 8w BTN TYES 16 B T ST .
Severe grades'w thout' ?..,‘_umm..~,£f..nﬁ..m:7-;a_ Vc.u.?c:_.m»‘. vhérever pos-
sible fo,they aré difficult t0 Mwalter ‘&.E Mifntain Kyithetbtindue wash-
ing. Xf the slopes are éxceedingly gredt; divy retiinfivg Wall ' iid teyrachig
is a mngton slopes of ‘greater thav ong, ?m«ﬁ%_E__n.m.._*.mma_.m..,o_.?c,:ﬁ:.. :
IR SRS LE T Ve e toodout Yoo o 4
If-there is to:be @ greatodeal: af wg adingpwork, ithe -tap soil 1should
be scraped to oneside until:ghdisub-grade: is;established, thien put back.
Withouti good wpisdil .grass: ddies nobshaverabohiange! toosunvive and be-
come established. If there are any areas that willihave foibe filled ex-
cessively, they shoyld be filled, with a sandy, gritty soil for good packing
and draining. .,ﬁw:&r hrigsh sind A.:“:H;n::_wmﬁm_u.m._.w.;wr ild ot be used for
they will de .m_v.a. ad cause settling! ' One'vf the' Yeatdst inistiikes made by
lawn Boilders 18 ‘o’ cover tieir ‘existitig top ' $oir With afy old soil’ they.
can get which normally comes from street paving operations: or from’
ipns.,The top %c? is the important feature in building

building. excaxat, I ]
crn f A AR 4 oy e Pleifi it ahitiis x| 1Y
an lawn, Top soil;should be & s ::W_ Todni, v..c_._v. four to iniches deep,
. - ORI b A 3 >t N ( LR R LA ) » 1 RN o LU S SR
with the physical properties of good ?w..w:.q_...wx mwﬂ_wn\.m_ TG sufficient vr-
. . B . A TP T T i R [

The type 'of lequipnient/for, theisoil preparntivn fjobdepends 'upon
the amount' 6F {ift: to D moied. Bildlduzersahidigtiders ican be hired
to do the ,ze&p.u...n_.a.:__x_.:..,55_&.‘&:.&EE»%53.»&@ topssinall tractor: with
a dozer :Ez«ﬁ.&m do the averyge _..QE Sizall gardén'trictors: ardo work
ina short z%m;zt;,%é:r_ .%Ta_.m.f:p:f.E%._E:r:.m“ c_,._.._:-:a labor.

B O TE5 TU S W AP ) PR FTRTIS BN SHEH e vt .

Well-rotted bappyard manure, ﬁﬁc._.gw_:... .:..,M_.‘.._.nm.._.._.c......::z:ﬁ is
practically-an,gssentia] to good lawng, e mater *__ shguld he, worked into
the top soil so that it will give the growiig, gr: s the necessary. elements
and organic matter that are so essential in establishing a lawn.

o oy o
Most et

anic content,.. . . P , .o
gamce ..\.. :,w..mju [ AT CRNPTRR S EIRT TS N 1Y i e il iy

 Bigstbieoplt, foret flag iy layin, 15 Sisingted of ibtisands of sl
_.:._:P._.uﬁ_% 1S, m__.?v...@.n_n___..:. to 1 clatively s 11" areg. Thesg icannot thrive
ina ,_._ﬁw,..y.wh .n.g.v__w..—,.mif_m,. .__.mmm,. ) __,R.;_._,.m,_dm,_m_w:.., hﬂ:,._u.«.m:.,.s:._.m:._... shrubs.

ﬁo@r.& ‘,msam:‘.;n..__vm.,mﬂ_f.w. to pat in afwatenand! diaii pipey that are
nécesshiy, ‘otherwiséthe lawn wilt bd cut-up alil ghieven if care is not
taken in placing them later. Drocomidon v

186

~ Herein the Valley our main lawn grass is St. Augustine grass, some-
times called carpet grass. There is a’ great deal of difference between,
carpet and: St, Augustine grass, the latter being the best. There are also
numerous lawns \gf Bermuda or Deyvils,:Grass,, but ::\.mm are not as
pretty as the St >:m:mm:n. St. >:.r:_ww?n ‘grdass is a native of the Gulf
Couast: Arei iindvis!y-Nery wigorous chimq.-.w._z.n%c..w? careds for atsplant-
ing wirdiposteplanting tie, Besmmrdatismlsoln- sotive,and will taka ovep

withoutitijimedh/coaxing: Flye S8, Aarpustine \iil;choki .autinearly eyery
other grasswndiviteds Bt becople; estitblishediin the Tawn) e Jabirn
R :_:_M:.s Dl od Jomey coid Loy b .
iy _._E.__._,_....\,:.;*v.n_zx__v .,:.::?cct_ﬁ.w.v.,o.»__._.cc»m and rpiers or sod:-hlocks’
and plngs,, .‘M._.E;.:..zm;_,_.__.:._.E:_S,_,.:izwc_ ,CM.._.V_.:._E‘,,_..& i§ a_bare 100t methh’
.:_.Z_mz__z_cnrmﬁv.ﬁ.. J_%.a.m.:._\::..cuﬂ .1.: .&.?mﬂmm 1 .

., 1Y [R]
| eff f as’ good 1% the,
sod-block method. Norma " .v_ ; >

: Jone bushel of Tunnérs will ‘plint dfie Hiin-'
deett soquarenifoot! spading thensets: redfrhitain, nkhes gapart. Qftentimes
enowgl netorials iconi belyatlidedifrpmo friehds or porchased ?5‘5\.:_:..
setiés for b smbtlsuansc e Livatare aly a0l + o i ket m._,. ]

i .4...;.;?— ats w: 1 il RO B 5 . :
1 i RISt s I3y sl g i G et
.1 The, vsn_\.\r_cmm.:_cm:m.:_ ,__,.:_W_R g the Fagest migthac o sgddirty i,

.— . F 3 ibas S TONE I Ul LR AT V
gives, immediafe pesults, s His” method. " one sypuiare  pifl of sold
will- plang appragimately, &1 “:_Q,._m_wm___..f%.ﬁu x..m_.._?__,.u.s_u__ arcal N ally

the ;sod,is xgmgyed. From, the, growing wrea i’ foot-stard "Bl _.._
about c_w.c-_:ﬂ “Mm_m 0 \v.nw.: wm._&:n. ~.C_W~_mw.__.%.~._m‘_‘.,.: M.m.:_ﬂ;m,_fa:wm _m.m—.,” _F.:__MW
:,Ev.cb..w_ea._a prle ‘ol ibto/phagh s rangingg from-twa. tal sin inchessquare.
The suiafler the pulsikhdicloseniyow-shonldplint: wheraas, :.ﬁ;.:ﬁc_i:n
w_:m. the wigteamtisturbod: veothiea wills resuls. , This;ds . important

actor m:_. rupid growthlie: vl oo an o sue nends B b lein fate

\....N,\.._.‘.. P Je .n.:._u.w ,.\—._R. i1 Dolvt o P PP
The besttimpitp. 00 B, i .,__m__m__:H_ﬂ_w“..,_,_ﬁn__,ﬁ._A_m_v__.z.\.«_w,_A_..__.__% There is

LN
little, apparent, grpwith, daring the, winter apont it the " STatit s es-
tablishing a,goog .._...wﬁ_.vkmmﬁ_% T &.zwmw., _w__ eng & :.;.m.fr.m_._cucw____m An____u_wn:% in

the Spring.,. .. : . i
RE OPVINE: oo His 26 90102 G d vy Noewne (i, 4y

Lo b g 3o dstnog o gt i e I . o
Often ,___z_x._‘,.,. mw___: _N_.w\_m._ it rﬁm .A&_.ﬂ:mmcm. Aeeeklene it invinifer.

his 4.__ Bt 7 :._.n.‘ hediate vesult §F L grleh awi it Wil ae Bast thiong
the _m:ﬂ:_“muv._ .,.<__m _.M_A_,._“&__.. 55_@# am %ﬁ:ﬁ:wrw\:..:wxmm.ﬁ__:ﬁc._.ﬁmx ¢ :fz.ﬂ%._ m,”_p_
time it dies out in the summer the St. Augustine has started 4’ very good -
mz}i._v Tihe Vealing ayeygonps iy fezapid growing. grass that .:m«.tm.v ater-
ing anddnesingloftenhilhesefuatiwos rn::;.:..:_E;_ﬁ._ﬂ_:_xiu.ﬁ."v.w the
St. Augustine huthatat qedd froguent watering wad, mewing. jn the garly
stages. Thewaelghtaobisheswiiwae hasi agtendencyy ta; kgep. g jrunners
firm against the:doib sashitthay gwdbe hield dusu-hy theis, .ﬁw er, “_.::7..
The newly sodded plot should be watered at least every .LF% day and
preferably t d_u\‘ﬁ:% ] R sl -biskept _a:vd::zm indistr-imtil the
sod has civertdmile _n;.._ﬁ‘m,.mnwm._.:m_:.@_.i,_m....i.:i Intuportionatshito. the

It

it What gy giver it i locsodalvoc e
s

amaount’ of Wit il
iter il g \-l”m:_

The main reasqon, for r Jlawns js to improve their ay
T ain geasgmy for mowing lawns is to improve their appearance.
o o N U D
run_ perpei _.n.w___.wﬁ __w_:.. u._nt. ‘est :m:mm ficls ._Jc NV e Stign: If
they are :.:.:<2_ so that the " MidWet FdE dl Hille PHMWisk there fis
the possibilitys thatf theogrags. will, be guf 89 -short thehithe, badkwde of

deaat Laborsee s o0 v dadb e ism gy
\

“the mower will seadp 1the growss t shich aa fextpng that,the i and

a0 yoTracy I8 @ . . .
health of the grass is endangered. cotnl o iy e,



Lopees captapsdaily e a living i which ' depends¥upor rone, gver. with the back, of a grading rake or s i ag s
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