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COVER: The diversity ond tmportance rs{ the processing industry in the

Lonver Rio Grande Valley és well illustrated by the large number
of brand products shown in the cover photograph, These pro-

ucts rate Righ in quality and are marketed under many brond
names throwghout the U. 8. and Texas, The products are pro-
cessed either by canning or freczing; they include orange, grape-
fruit and tomate fuices; green beans, beets, blackeye peas, broe-
eali, brussel sprouts, carrots, kale, lima Beans, okra, furnip greens,
siwerkraut, tomatoes and tomato catsup.

The processors recognizing the imporlance of the industry
to the econoimy of South Texes formed the South Texos Canners
Association in 1937, In 1943, o belter identify with the area
served, the name was changed to the Texas Canners Association,
As the incustry grew and processing by freezing become more
important, another change fn organization was made in 14632,
by forming the Texas Canners and Fresers Assoclation.

Many new processes contributed by the USDA Southern
Utilization Research, Fruit and Vegetable Products Laboratory,
Weslaco, plus those by the industry, have created a highly spe-
cialized processing industry. Texas ALGM  University Agricul-
tural Experiment Station, Research and Extension Center, Wes-
lnco, has developed special strains of vegetables for processing
which have proved invaluable to the area.

While no exact figures are available, processing, both fruits
and vegetables, today contributes better than 350000000 an-
mually to the agricultural econcmy of the Lower Rio Crande
Valley.

{Photo by Thomas 5. Steplens and R. L. Bowen)
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Citrus Trends and Outlook!
W. Benwanp LesteEnr®

INTRODUCTION

Individuals closely associated with citrus production devote con-
siderable effort to developing ways to produce more citrus more efficient-
ly. There is certainly nothing wrong with improved efficiency. During
these inflationary times, efficiency can be the difference between earning
a little or losing a lot. However, it is also necessary to be concerned with
how to market the product that is produced so efficiently and in such
abundance. There are three major citrus producing areas in the United
States, and all sell in the same market. Collectively the three areas are
operating a production machine that is over one million acres in size.
From the time that machine reaches four years of age, until it is 25
vears, it continues to increase its productive capacity. When it reaches
25 years, it continues to produce at peak capacity until at least 50 years
andv many times longer. It is impractical to develop a marketing system
for the output of that machine on a month-by-month or year-by-year
basis. There must be prior planning. Consequently, it is worthwhile to
project the marketing challenge which must be faced in the next few
vears. This discussion begins with a summary of past trends relating
to planting rates, volume produced, products consumed and dollar re-
turns. These trends provide background data which are used in project-
ing future conditions.

PLANTING RATES

The 1960°s was a period in which the citrus acreage in the United
States almost doubled, from three-quarter million acres in 1960, to 1.4
million by 1970. Texas acreage accounts for six percent of the U. 5.
total; California-Arizona, 25%; and Florida, 69%;.

For the U. §, the relative position of varieties has remained essential-
ly the same. Oranges began the 60’s accounting for approximately three-
tourths of the acreage and held that same position in 1969, The remain-
ing one-fourth is divided almost equally between grapefruit and all other
virieties,

VOLUME PRODUCED
Due to the delay between the planting of citrus and its reaching

1 Talk given at the Rio Grande Valley Horticultural Institote, Weslaco, Texas,
Janwary 19, 1971. The opinions expressed are those of the awthor and do not
necessarily represent the viewpoint of the Florida Department of Citros.

2 Beonomic Research Director, Florda Department of Citrus, University of Florida,
Gainesville, Florida,
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maximum production per tree, the production increase during the 60
was only one-third as great as the acreage increase. One hundred ninety
million boxes were pl‘ﬂﬁu{'ud by all areas in 1960 compared to 249 million
in 1969-70, an average gain of five million boxes per vear. The production
trend in Texas exhibits a severe dip in 63 and ‘64 as a result of the 62
freeze. However, Texas's production has made a rapid recovery. During
the past five seasons, Texas accounted for three percent of the total
United States citrus production which was also their ranking in the first
five seasons of the '60's.

The California-Arizona area’s total volume has generally increased
over time although it lost a three percent share of the volume (29% to
26% ) which was gained by Florida (68% to T1%).

There is Vcl‘)i little change in the relative position of varieties over
time. Grapefruit has maintained a relatively steady 229 of the volume;
oranges have made a slight gain from 64% to 68% at the expense of other

varieties which decreased from 14% to 10%.

There is a ditference in the importance of varieties in each producing
area. Florida is primarily an orange state as that variety accounts for
three-fourths of the volume. California-Arizona’s volume is approximate-
ly two-thirds oranges, whereas oranges account for only one-third of
Texas™ total citrus volume and grapefruit is the dominant variety.

All previous comments have related to the U. §. citrus industry.
The U. 5. has no monopoly on world production, nor is its production
increasing at a faster rate than other citrus-producing countries. Since
1960 the U. 5. share of total world production has remained at approxi-
mately 409 for all varieties. Oranges, which are the major variety in
the United States, represent only 30% of the world's supply. U. 8. grape-
fruit, on the other hand, is much more predominant, accounting for three-
fourths of the world’s total.

PRODUCTS CONSUMED
Oranges

The primary trends is the move from fresh to processed products
which now utilize about 33 of the U. S. crop. The trend to processing is
particularly evident in Florida where almost 90% of the orange crop is
utilized in this form. California-Arizona uses about one orange out of
every three in processed form. Texas, since returning to the production
level of four million boxes, has been utilizing its oranges on a fifty-fifty
basis between processing and fresh.

Both the total and per capita consumption trend for fresh oranges
is decreasing, With regard to processed orange products, FCO[s sales
trend is relatively flat except for the fluctuations accompanying the varia-
tion in prices. The trend for chilled oranges juice is generally upward
whereas canned orange juice sales per capita are decreasing,

Grapefruit
At the start of the '60's, the majority (58% ) of the U. 5. grapefruit
§



crop was sold in the fresh market. In 1965, the emphasis switched and
processed products now account for over one-half of the total U. S,
grapefruit crop. The total by states is as follows: Florida (two-thirds),
California-Arizona ({one-half) and Texas (one-third).

Fresh grapefruit’s total consumption is relatively constant, but the per
capita rate is decreasing. Canned single-strength grapefruit has heen
Earticulm'ly strong since 1966, During tﬁe last couple of years there have

een periods where sales have increased even as prices increased.

Synthetics and Substitutes

Since 1957, the citrus industry has been confronted with the intro-
duction of a number of synthetic and substitute products. Primarily all
of these products were introduced right after a freeze or when supplies
of natural citrus products were relatively short and prices relatively high.
Fo rexample, Tang was introduced following the freeze of 1957; Awake
after the freeze of 1962 and Orange Plus, during 1968 when poor juice
yields resulted in relatively high prices for natural orange juice, With one
exception, these products have experienced a relatively poor sales history.
The per capita consumption of frozen concentrated orange drinks and
synthetics has generally sloped down except when prices for FCOJ were
relatively high, The exception is the powdered products which have in-
creased their per capita sales steadily since 1966.

DOLLAR RETURNS
COranges

Total dollar returns at the on-tree level have generally decreased
during the last ten years, and there has been considerable year-to-year
variation accompanying the gyrating production levels. Production costs

er box in Florida have also varied with the crop size, but have never,
or the average grower, exceeded the on-tree returns.

Grapefrudt

Total dollar returns for grapefruit have generally increased since
1960, but there has been considerable variation accompanying the
changes in supply.

Grapefruit has not fared as well as oranges, however, on a per box
basis. In Florida, for example, returns during five of the preceeding 10
seasoms were less than costs,

SUMMARY OF PAST TRENDS

The following statements summarize trends in the U. 5. citrus in-
dustry since 1960,

1. Citrus acreage has doubled since 1960, with a total of 1.4 million
acre in 1969,

2, Oranges account for three-fourths of the acreage with the re-
maining one-fourth evenly divided between grapefruit and all
other varieties.
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3. Production has increased approximately five million boxes per
year since 1960, The total estimated citrus crop for 1970-71 {as
of January, 1971) is 286 million boxes.

4. The relative importance of each variety is as follows:

Oranges 6540
Grapefruit 32%
Other 10%%

5. The U. S. produces only one-third of world’s oranges but three-
fourths of the world’s grapefruit.

6. The consumption trend for oranges and grapefruit is to processed
products.

=]

synthetics and substitutes have not made a substantial impact
although the per capita consumption of powders continues to
increase,

8. On-tree returns for oranges have fluctuated considerably, but
have generally been good except during 1966-67.

9. Returns for fresh grapefruit have been generally zood in all but
two of the past ten years, However, due to the poor returns for
processed products during this period, over-all grapefruit re-
turns have been negative for the average grower in five of the
last ten vears.

PROJECTED TRENDS
Planting Rates

In Florida, no major change is expected in total citrus acreage in the
next few years even tllmugh considerable new plantings are oceurring in
South Florida. However, there is an almost equal amount of acreage
being converted to other uses resulting in a net inerease in acreage during
the last two years of only one percent per year. Because of the relatively
low returns during 1969-70, and the prospects for the current season, es-
sentially no net increase in acreage is assumed in making five to ten year
projections,

The trend is similar in Texas as acreage has increased by only 5%
in the last three years. Plantings in California-Arizona, however, have
been just as extensive in the last three years as they were during the
early part of the '60’s. Hence, it appears there will be no major change
in Florida’s or Texas” total citrus acreage in the next few years, but a
possibility of continued increases in the California-Arizona area.

VOLUME PRODUCED

Despite the relief expressed by many because plantings have slowed
in Florida, the fact remains that three-fourths of Florida's orange acre-
age and one-half of the grapefruit acreage still has not reached maximum
production. Hence, the potential productive capacity is substantial,
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Florida’s round orange production for the period 1971-79 is expected
to increase from 150 to 191 million boxes, an average increase of 5 mil-
lion hoxes per season. Grapefruit production is estimated to increase an
average of 1.4 million boxes per year or from 47 to 58 million boxes.

If the projected average increases in production were actually to
occur, the impending market problems wuuhl not be severe because the
average annual production increase is only 3% for both oranges and
grapefruit. The potential problem, however, is that production may in-
crease as much as 40 million boxes in one season as it did in 1966-67.

PRODUCTS CONSUMED

The previously cited supply projections have no particular signifi-
cance when viewed alone. Of concern is the marketing challenge. That
is, when the estimated supply is compared to the amount that can be
sold at a reasonable price, how much remains?

Oranges

The outlook for the 70's would be quite favorable if a “normal”
growth rate occurred. At a profitable FCOJ price of $1.65 per dozen
G-ounce cans, FOB, an estimated marketing challenge of 9 million boxes
would occur in 1971-72, but essentially no challenge thereafter. A poten-
tial problem exists, however, because total orange production in Florida
could vary from 200 million boxes in 1971-72 to 280 million boxes in
1978-79. This would cause an estimated marketing challenge, at break-
even FOB prices of $1.35 per dozen 6-ounce cans of FCO]J, of from 50 to
65 million hoxes, or in terms of FCOJ, 65 to 85 million gallons, depend-
ing on the season or seasons in which the above average crops occurred.

Grapefruit

For the remainder of the 707, it is estimated that grapefruit sales
can be made at an equivalent price of $4.00 per case of 12-46-ounce cans
if current demand can be increased to handle only 2 to 5 million more
boxes per season during the next four seasons, After 1975, demand will
have reached such a level that favorable profits should be easily obtain-
able — providing cwrent marketing efforts are continued. However, as
with oranges, there is always the possibility of an extreme increase in
production in a given season. Total production in Florida could vary from
56 million boxes in 1971-72 to 75 million boxes in 1978-79. This would
cause a marketing challenge, at break-even prices, of from 5 to 7 million
boxes, depending on the season or seasons in which the large crops
oceurred.

It is obvious from the above that major marketing challenges will
likely occur during some of the next few seasons. Therefore, it is im-
portant that marketers continue to expand current markets and develop
new markels.

DOLLAR RETURNS
On a per box basis, returns should continue to exceed production
11



costs for oranges and grapefruit during most seasons providing current
marketing efforts are continued. There will likely be seasons when ex-
ceptionally large increases in production will result in costs exceeding
returns unless the three producing areas develop some type of coordi-
nated production and marketing program.

SUMMARY

It is apparent that if average growth in citrus production occurred
during the next few years, major marketing challenges would not be
Iﬂ}fﬂﬁtﬂd- However, it is likely that extreme fluctuations in production
will oceur during some seasons. As the number of producing acres con-
tinues to increase, the greater becomes the possibility of extreme upward
fluctuations in supply, and disastrously low prices, but the lesser the
possibility of freezes eliminating a sufficient amount of the crop to
cause exceptionally high prices, and hence, windfall profits.

Growers and other interested parties can respond to these crop
fluctuations in one of two ways. They can either choose to coordinate
their production and marketing efforts or simply take their chances. If
production and marketing efforts are to be coordinated, plans must be
developed now for the kind of procedure desired two to three years
hance. Programs cannot be developed and implement immediately upon
confronting a major supply fluctuation. However, the further the move-
ment toward coordinated management of production and marketing, the
less control an individual grower or processor will have on his individual
operation. Thus, to gain the advantages of coordinated management, it
is necessary to relinguish certain decision-making privileges. The finan-
cial status of most parties in the industry may be such that they prefer
to accept zero net returns, or returns that only pay half their production
costs in years of surplus production, than resort to some of the restric-
tions of a cuordinate]ﬂ marketing program,

It is suggested that each producing area give considerable thought
and discussion to the alternatives they prefer in confronting the probable
marketing challenges of future vears. Specifically, two questions should
be considered. First, how far do you want to go toward developing a
coordinated marketing program? Second, how do you want to do it?

12



Trends in Australian Citrus:
The Industry and Research

W. C. Coorer!

Abstract:  The 12-million-box citrus crop in Australia is largely confined to the
coastal, Murrumbidgee and Murray districts, The coastal region, near Sydney, has
an average rainfall of 40 inches. The Murrumbidgee district, 40 miles west of
Sydney, is hot and dry and is frdgated from the Mumumbidgee River. The Murra
district includes the area in three states where the Murray River meanders t]\rmmf*:
the westernmost portions of New South Wales and Victoria and the eastern part of
South Australia, The climate of the Murray district is hot and dry, and citrus is
irrigated from the Murray Biver. The principal problem of citrus in Australia is
the high cost of production. The Aunstralisns are attempting to solve this problem
by reduction In tree size, through use of vims-dwarfed trees on trifoliste orange
rootstock, to allow high-density plantings of small trees with attendant economy in
fertilization, irrigation, and weed control. To support these objectives, they are
doing a very creditable job in research on “drip” irrigation, herbicide management
and variety and rootstock improvement. They are extending the marketing season
of the navel orange through the use of the new navel oranee sport, Lane Late navel,
which hangs on the tree — maintaining color, rind firmness and joiciness — well
into the Valencia season,

INTRODUCTION

In December 1970, T attended the Tth International Plant Growth
Regulator Substances Association meeting at Canberra, A.C.T., Australia,
as a delegate from the Agricultural Research Service. I spent 2 weeks
surveving the citrus industry of Australia as a guest of the Departments
of Agriculture of the States of New South Wales {NSW), Victoria, and
South Australia (SA). The obiect was to visit the citrus research stations
and become acquainted with developments in Australia. as related to our
citrus problems in the United States. I was there in December, which,
of course, is the middle of summer in the southern hemisphere,

THE INDUSTRY

The annual production of citrus in Australin is approximately
the same as that of the Rio Grande Valley of Texas, about 16 million
hoxes. However, the 16-million-box production is not lmited to a single
area as in Texas, but is confined largely to three districts — Coastal,
Murrumbidgee, and Murray. The people involved in citrus growing live
in small rural communities as in the Rio Grande Valley.

The Great Dividing Mountain Range, about 25 miles inland, parallels
the east coast of Australia and is an important factor in the climate as it
relates to citrus growing. When the warm, moist air from the northeast
collides with these mountains, water is precipitated, providing 30 to 50

I Plant Physiologist, Flant Science Research Division, Agricultural Research Service,
1. 8. Deparbment of Aprienlture, Orlando, Florida 32803,
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inches of rainfall in the narrow coastal region on the east side of the
mountains, The Hawkesbury BRiver on the narrow backslopes of the
mountains is wide and carries a large volume of water in its short eastern
run to the ocean,

The principal town in this coastal district is Gosford, There is citrus
planted on valley land and steep hillsides. Because of the extreme vari-
ability in soil types, citrus plantings are mostly in small isolated orchards.
The climate is mild, but the area does have a few frost pockets. Although
the average annual rainfall is about 40 inches (similar to that of Florida},
supplementary sprinkler irrigation is used during dry periods in the
?})ring. The average annual production in this district is about 2.5 million

0Xes.

On the western side of the mountains rainfall is scarce. There are
two large rivers, the Murrumbidgee and Murray, which arise in the
mountains, flow westward, and are dammed upstream to provide a re-
liable source of irrigation water. In the Murrombidgee irrigation district,
which is 400 miles west of Svdney, citrus is grown around Yanco, Leeton,
and Griffith, The average annual rainfall is 16 inches; summers are hot,
winters are cold, and frosts are frequent. The average anmual citrus pro-
duction is about 2.0 million hoxes.

From its point of origin in the mountains, the Murray River flows
westward for about 1200 miles and forms the boundary between NSW
and Victoria, and then flows southward for about 800 miles through SA
to the Sea of Adelaide. The Murray citrus district includes the area in
three states where the Murray River snakes around through the western-
most portions of NSW and Victoria and the eastern portion of SA. Two
large tributaries join the Murray — the Murrumbidgee upstream from
Mildura, Victoria, and the Darling near Mildura — pouring large guanti-
ties of water into the Murray in the vicinity of the Murray citrus district.
The climate is hot and dry, and the average rainfall is about 10 inches.
Frost damage is rare. The soils vary from heavy, gray clay near the river
to deep red sand farther away. The total annual production in this dis-
trict iy 6 million boxes (1.3 million on the Victoria side of the river, 2.1
million on the NSW side of the river, and 2.6 million in SA).

There is also some citrus production in Queensland {about 1.4 mil-
lion boxes) and in West Australia {(about 0.6 million boxes). The first
citrus development in the country was in the NSW coastal district over
a hundred vears ago. Not until the tmn of the century did citrus grow-
ing develop along the Murrumbidgee and Muorray Rivers. Laree expan-
sions in acreage took place in these frrigated districts vnder sovernment-
sponsored schemes after the World Wars, Forther expansion has oceurred
singe 1959, with settlement schemes at Waikerie, near Renmark, SA. Of
the states, NSW is the leader, producing 6.6 million hoxes: SA is second,
producing 2.6 million; and Victoria produces 1.3 million hoxes.

The orange marketing season, starting with Washineton navel and
ending with Valencia, senerally extends from May through Derember.
Mandarins are marketed in May and grapefruit in December. Lemons

14
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are available all year. Growers generally sell their fruit to cooperatives
or private packinghouses, who pack it and send it to the principal markets
in Sydney, Melbourne and other Australian cities, and to New Zealand
and Southeast Asia.

The industry is organized mainly on a state basis, and such organi-
zations are generally concerned with marketing and other problems
peculiar to the states. There is also a federal coordinating organization —
The Australia Citrus Growers Federation, Berrie, SA — which handles
matters of wide interest in the industry, including uniform grading and
import duties.

RESEARCH ORGANIZATIONS

The agencies that conduct research on citrus problems are organized
differently from those in the USA. There are no colleges of agriculture
associated with state universities. Instead, the State Department of Agri-
culture has the responsibilty for agricultural teaching, research, and
extension, as well as regulatory services. They operate several agricultural
colleges and citrus research field stations and extension and regulatory
offices throughout the state.

Whereas the State Departments of Agriculture are largely responsi-
ble for the applied agricultural research, the Commonwealth Scientific
and Industrial Organization (CSIRO) and the University of Sydney,
Melbourne, and Adelaide, and the National University of Canberra con-
duct basic research in the agricultural sciences. However, the CSIRO
station at Griffith, NSW, is conducting hoth hasic and applied research
on irvigation, fruit set, mechanical harvesting, and herbicides.

NEW EXPERIMENTATION

Variety improvement.—The Valencia orange and Washington navel
orange, originally introduced from California, are the main citrus varie-
ties grown, Three strains of Valencia—St. Tves, Allen, and Newton—are
now grown in Australia (10}. The Newton strain has the least tendency
toward alternate bearing and grows well on all rootstocks.

Two local selections of Washington navel orange—the Bellamy and
Houghton—are apparently true Washington navel types. The Leng navel,
a Washington navel orange sport. has fine rind texture and high juice
vield, and is a popular variety (4).

Recently, a new navel orange sport, the Lang Lane navel, has been
propagated extensively in NSW. While it has vet to be tested in varions
locations, at Curlwaa, NSW, on the Murray River, it is a sweet, low-acid
fruit of typical navel orange flavor and hangs on the tree maintaining
color, rind firmness and juiciness well into the Valencia orange season,
The Washington navel oranee in Australia is normallv harvested in Tune
and the Valencia orange in December. While visiting Mr, Lindsey Lane’s
place at Curlwaa in December, T saw a 15-vear-old tree of the Lane Late
navel orange that was heavily laden with handsome, firm, highly colored,
zood quality fruit.
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The Joppa, Homasassa, Shamouti, and Red and White Silettas are
grown in small numbers but are of very limited value commercially.

Mandarins, grapefruit, and lemons are grown to a limited extent.
The mandarin varieties grown include the Emperor, Early Imperial,
Unshu satsuma, and the Ellendale tangor, a late-maturing variety.

The principal grapefruit variety is the Marsh. However, the Thomp-
som, Ruby Red, Wheeny, Foster, and Duncan are also grown. The Eureka
is the only lemon of commercial significance in NSW. Two Eurcka lemon
nucellar selections—Lambert and Taylor—are recommended for planting.
The Lisbon is popular in Victoria, and the Villafranca is favored in
Queensland. The West Indian lime cannot be grown successfully in
Australia because of sensitivity to tristeza disease (10},

A parent-tree planting of highly productive trees that are free of
exocortis, xyloporosis, and psorosis viruses is maintained at the Dareton
Citrus Station, The virus-screening work is done by the departmental
virologists, Psorosis screening is done on sweet orange seedlings grown
under glasshouse conditions, Xyloporosis screening is done in the nursery
on seedlings of the Ellendale tangor, which is a more sensitive indicator
of xyloporosis than the Orlando tangelo or Rangpur lime. Exocortis
screening is conducted on trifoliate orange and Etrog citron,

Rootstock improvement.—Prior to 1940, the use of sour orange
rootstock was limited, but this was replaced by the sweet orange or Rough
lemon due to tristeza disease. The sweet orange has behaved erratical-
lv, especially in the coastal area of NSW, because of susceptibility to foot
rot. There are now wide-scale plantings of citrus on trifoliate orange
rootstock in the eoastal and Murrumbidgee districts.

The trifoliate orange grows especially well on heavy soils where
sweet orange and Rough lemon rootstocks have failed. However, there
is a small incidence of “Sudden Death” to citrus trees om this rootstock.
The disease, of unknown cause, is so named because of the rapid onset
of visual symptoms of severe wilt and failure of the tree to “size-up” its
current crop. Trees can collapse at any age, but are usually in the 10- to
15-vear-age groun. Freguently, the roots on affected trees have dead
xvlem tissue. while the phloem remains functional. However, when both
xvlem and phloem are affected, the tree wilts and dies. NSW nathologists
have ohserved that the disease is a drv root rot similar to the drv root
rot of the Trover citrange in California and is distinct from the wet root
rot condition associated with Phytophthora.

In addition to susceptibility to “Sudden Death.” trees om trifoliate
orange are also intolerant of salt. In rootstock trials at the Irymple (Vie-
toria ) Citrus Station in the Murray district. trees on trifoliate orange were
the smallest in size, bore the least fruit, had chlorotie foliage, and showed
chloride burn (1), Trees on Rourh lemon and sweet orange in the same
test produced large crops of fruit and showed no chloride burn.

General grower experience with the trifoliate rootstock in the light
soils in the Murray River district has not heen good. Currently, both the
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sweet orange and trifoliate orange are used commercially on the NSW
side of the river, with the trifoliate orange used mainly in the heavy
soils and the sweet orange in the lighter soils. On the Victoria side of
the river, Rough lemon is generally used, while in SA both Rough lemon
and sweet orange are widely used{’y

Tree spacing.—A double spacing (24 X 12 as compared to 24 X 247)
trial at Dareton using Valencia orange on sweet orange rootstock has
shown a T09 increase in production (23 tons per acre) in the first 5 years
of production. The trees were planted in 1960, and the 5-year production
record was for 1964-68. The increased production was achieved with very
little additional cost, since fertilizer was applied at the same acreage rate
as that for the trees planted at normal spacing (7). When the interplanted
trees were on trifoliate orange rotstock, the yield inerease over the same
period was 667,

Mechanical harvesting—In the Murrumbidgee irrigation region,
farmers have designed and constructed three shock-wave trunk shakers
similar to those now used extensively in the southeast USA for the har-
vesting of walnuts and pecans. Prune crops have successfully been har-
vested with these machines (6). Semi-mechanical canvas catchers, which
are unrolled and placed on the ground around the tree, have been used
with the shaker. As soon as the tree is shaken, the eatcher is rolled up
mechanically and the fruit dumped onto a conveyor belt that carries it
to a truck.

Fruit abscission chemicals.—Trials with ethephon to induce abscission
of mature citrus fruit are being conducted by El-Zeftawi (1) at the
Irymple Citrus Rescarch Station. Ethephon at 300 ppm concentration
applied to Washington navel and Valencia orange trees induced mature
fruit abscission, but also caused severe leaf and flower bud drop. These
results are similar to those obtained with this chemical in Florida, Re-
search workers in NSW and SA are now interested in testing the
effectiveness of cycloheximide for fruit scheduled for processing,

Virus-dwarfed orange trecs.—Researchers (2, 5, 10) in NSW trans-
mitted a dwarfine factor of the exocortis virus, not associated with bark
scaling, onto either Marsh grapefroit or Valencia orange growing on
trifoliate orange. Tn large scale experimental trials at the Somershy,
Yanco, and Dareton Stations, they have used this technique of orowine
dwarfed orange and grapefruit trees without any deleteriovs side effects.
The object of the tests was to reduce tree size to allow high density
olantings of small trees with attendant economy in maragement. Studies
have shown that the dwarfing is greater the earlier the tree is inocu-
lated, and time of inoculation determines the ultimate tree size,

The use of dwarfing-strain budlines on rootstocks other than tri-
foliate orange is being investigated at Dareton, but the results are not
vet available.

Tristeza research.—Back in the early 1940°s, tristeza. transmitted hy
black citrus aphids, spread rapidlv through the citrus plantings of Aus-
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tralia. Bon Appleby at Merbein, Victoria, collected all the sour orange
varieties he could find locally and tried them as rootstocks; all failed
except Smooth Seville sour orange. Stubbs (9) became interested in these
trees and reported that the Smooth Seville sour selection was tolerant of
tristeza. 1 talked with Dr. Fraser at the Rydlemere Research Station
about the experiments with the Smooth Seville sour and also visited
Ron Appleby in Merbein. He now has some very healthy looking Marsh
grapefruit and Valencia oranges of various ages up to about 20 years
on this rootstock, but the oldest trees are only about two-thirds the size
of trees of the same age on sweet orange rootstock, Appleby’s habit was
to plant rootstock in the field where the trees were to grow and bud
them quite high when they were 2 to 10 years old. It is evident from these
trees that the older the rootstock seedling at the time of budding, the
more tristeza tolerance it possesses. Fraser's explanation of this ( personal
communication) is that the older seedlings probably carried a mild strain
of tristeza and acquired resistance to the severe strain prior to budding.

Following the initial report by Stubbs (9) of the tristeza tolerance of
the Smooth Seville sour orange, seed were sent to the USA. In experi-
ments with these in Florida, Grimm and Gamsey (3) report that although
trees budded to Smooth Seville sour orange showed more tristeza toler-
ance than the common sour orange, they are less tolerant than Rough
lemon rootstock. Dr. Fraser {personal communication) and Grimm and
Garnsey (3) report that the Smooth Seville has shown a high degree of
tolerance to foot rot and root rot, and it may be valuable to plant breed-
ers as a source of tolerance to Phytophthora and tristeza for further im-
provement of citrus rootstocks.

The workers in Australia report finding various strains of tristeza.
Some cause decline of sweet orange and erapefruit on sour orange root-
stock. The seedling vellows strain causes dwarfing of grapefruit on sour;
a third strain causes stem pitting of grapefruit and when combined with
the vellows strain causes further dwarfing and adverse symptoms.
Another strain causes misshapen fruit and is apparently different from
that causing stem pitting. They have a rootstock trial at Dareton (8) in
which Marsh grapefruit is hbudded to Appleby Smooth Seville sour carry-
ing the stem-pitting strain and Somershy Smooth Seville sour carrving
the misshapen-fruit factor, but the results are not vet availahle.

Dirip drrigation. —The “drip” irrigation technique is now used success-
fully on a commercial seale in Australia. The method involves a system
of plastic piping that trickles water slowly onto the soil and allows
fertilizer to be added to the water. The wetted area is kept close to
field capacity. A dailv flow system of trickle irrigation using lengths of
polvethylene microtube for outlets has been developed at the Scoreshy
Horticultural Research Station, Victoria. Also, a citrus grower at Gosford,
NSW, over a period of 5 vears, has developed his own daily application
system with which he applies 5 gal per tree per day by microtubes (11).
The water delivery is controlled by the length and size of the microtube.
An innovation is a microtube of a larger bore, with a flow adjustment
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by a small screw. Various research workers in Australia claim drip irri-
gation saves water, and increases yield.

Herbicide management.—Herbicides have been adopted rapidly as
an alternative to cultivation to control weeds in citrus orchards, During
the past 8§ vears, Turpin et al. (12) have conducted herbicide trials at
research stations at Narara, Yanco, and Dareton.

Herbicides were first sereened at the Dareton Horticultural Research
Station on a light sand about 3 ft deep (12). The average annual rain-
fall was 11 inches, and 36 inches of irrigation water was applied. The
weeds were mostly annual species. The residual herbicides screened
included divron, simazine, and bromacil. Under these conditions, diuron
at the rate of 2 1b per acre gave the longest residual life and effectively
controlled weeds for 6 months. In field trials under orchard conditions,
diuron applied in the spring and autumn at 2 Ib per acre as a “blanket”
t-rem'mcnt]i]as been successful.

In field trials with herbicides in citrus orchards in loamy soils at
Yanco, where there are heavy populations of both annual and perennial
weeds, the residual herbicides bromacil, dinron, and terbacil applied in
spring and autumn were compared with a treatment using repeated
“knockdown”™ sprays of paragquat during the summer. Diuron was un-
satisfactory at 4 1b per acre but was effective at 6 Ib per acre, and, as
the weeds were hrought under control, the rate was decreased with time.
Bromacil and terbacil treatments were both satisfactory at 4 1b per acre,
and the rate was gradually reduced to 2 1b per acre. Paragquat sprays
have proved very expensive and difficult to manage under test situations.

In a third test in light sandy loams at Somershy in the coastal region
where the annual rainfall is about 48 inches, both annual and perennial
weeds, including couch grass, are a problem, Either diuron or bromacil
at 2 lb per acre in spring and autumn has given good control of most
annuals but has not controlled couch grass, The citrus trees show no sign
of damage from either diuron or bromacil, but paraguat applied as a
spot “knockdown”™ spray damaged low-hanging leaves and fruit.

Research trials and grower experience have shown that the tolerance
of citrus to either diuron or bromacil up to 8§ and 10 1b per acre per
annum is high enourh to allow effective weed comtrol. These herbicides
may be used on under-tree strips or over the whole area as a blanket
treatment (12).

Gibberellic acid sprays—Gibberellic acid (GA) sprays decrease the
cold hardiness of grapefruit. The effect of GA sprays on improving rind
gquality of Washington navel orange and Marsh grapefruit is being in-
vestigated at Yanco, NSW, by Tan Bellemy, but the results are not vet
available, However, it was observed that the GA-treated erapefruit
showed considerable sunerficial rind iniury resulting from frost injurv.
There were no such rind blemishes on the umsprayved controls.

SUMMARY
The principal problem in citrus production in Australia, as in the
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United States, is the high cost of production. The Australians are en-
deavoring to solve this problem by reduction in tree size, through use
of virus-dwarfed trees, to allow high density plantings of small trees with
attendant economy in fertilization, irrigation, and weed control. To sup-
port these objectives they are doing a very creditable job in researc
on “drip” irrigation and herbicide management, and variety and rootstock
improvement.

Australian citrus is marketed locally and in New Zealand. They
have adequate land and water for considerable expansion in the industry,
but there is a shortage of manpower for any major new citrus develop-
ments,

There is much to be learned by USA citrus scientists from the Aus-
tralian research on dwarfing trees, tristeza virus, and variety improve-
ment. The possibility of extending the marketing season of the navel
oranges in the United States through the use of the new Lane Late
navel selection in Australia is sufficiently promising to justify the testing
of this variety under quarantine in the United States.
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The Effeet of Chloroform and Diethyl Ether on
Cold Tolerance of Sour Orange Seedlings'

Hemz K. Worscner®

Abstract:  Chloroform and diethy]l ether vapors decreased the ability of sour
orange trees to withstand freezing temperatures in the —2 to —8°C range. Chloro-
form was more damaging than diethyl ether.

INTRODUCTION

Little is known about the effect of anesthetics on plants. Paech et al.
(3}, in a comprehensive review, found the evidence for effects of anes-
thetics on membrane permeability contradictory, Later work (1) showed
that the rate of Ca*® movement in plants is increased hy vapors of diethyl
ether, The present report shows effects of chloroform and diethyl ether
on the cold tolerance of sour orange seedlings,

MATERIALS AND METHODS

Uniform two-year-old seedlings of sour orange, C. awrantivm L.,
approximately 75 em tall and growing in metal pots of 15 em diameter
in a lath house were used in the experiment, The prevailing ambient
temperatures during the test period ranged from 4 to 27°C. The trees
were exposed to —2.2, —3.3, —4.4, —5.6, —6.7, and —7.58°C in a freeze
chamber programmed to lower the temperature at the rate of 1.1°C/hour
to the desired minimums, hold the minimum temperature {=1°C) for
four hours, and then increase the temperature at the rate of 1.1°C/hour
to 1.7°C. The trees were allowed to recover for 24 hours in a growth
chamber programmed at 15.6°C/44'C day/night temperature before
being retimed to ambient temperatures (4 to 27°C) in a lath house.

Eight trees, in individual polyethylene bags of 3000 cc volume, were
frozen at one time; four trees had 125 ml Erlenmeyer flasks containing 20
ml of CHCls or CoaHsOC.Hs fastened to the trunks. Two groups of trees
were frozen at each of the above temperatures to give a total of eight
trees per treatment. Leaf and trunk temperatures monitored with copper-
constantan thermocouples showed that the surfaces of these tissues were
within (.5°C of the programmed chamber temperatures.

Eight trees each were also treated with both anesthetics under am-
bient temperatures (4 to 27°C) for 24, 48, and 72 hours, Controls con-

1 The work is part of a cooperative project of the U, S, Department of Agriculture
and the Texas A&M University Agricultural Research and Extension Center at
Weslaco.

2 Research Horticulturist, Plant Science Research Dewvision, Agrienltural Rescarch
Service, U, 5. Department of Agricolture, Weslaco, Texas.
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sisted of an equal number of plants enclosed in polyethylene bags, but
without anestheties.

The trees were inspected for leaf damage one week after treatment
and for wood damage after 6 weeks, The t-test (7) was used to determine
statistical significance of the difference in hardiness.

RESULTS

Neither chloroform nor diethy]l ether vapors caused any apparent
damage at ambient temperatures when the trees were exposed to them
for 72 hours. At subfreezing temperatures, however, the }EEWB’-\‘- of trees
treated with chloroform began to show damage after exposure to —3.3°C
for 4 hours while the controls tolerated —5.6°C (Fig. 1])

Diethyl ether was less effective in decreasing cold tolerance of
sour orange leaves, The control trees were partially defoliated after ex-
posure to —6.7°C, the ether-treated trees showed c%anmge after 4 hours
at —56°C (Fig. 1).

Slight wood damage appeared on some chloroform-treated trees af-
ter exposure to —4.4°C, and on the control trees after —6.7°C. Diethyl
ether raised the temperature at which wood damage occurred from —7.8
to —5.6°C.

DISCUSSION AND CONCLUSIONS

The results of the present experiment show that chloroform and
diethyl ether vapors, harmless at normal growing temperatures, decrease
the ability of sour orange seedlings to withstang freezing temperatures,
It anesthetics would make the cell membranes more permeable to water
an increase in cold tolerance should result, as excreting water into the
intercellular spaces is thought to be one of the defense mechanisms of
plant cells against freezing (3).

Changes in the relationships between proteins and the stroctured
witer around them may be one of the ways in which freezing tempera-
tures damage living tissue (4). Pauling (6) proposed that the structure
of this water is affected by anesthetics, that clathrate structures of hydrate
microcrystals are formed which interfere with chemical reactions and
mask the active sites of enzvmes, Low temperatures favor this process (2).
These microcerystals could also provide nuclei for the formation of intra-
cellular ice crystals,

Further evidence for a mode of action of anesthetics in decreasing
cold hardiness along the lines of Pauling’s theory (6) is the greater ef-
fectiveness of chloroform in this respect. According to this theory, chloro-
form should be a more potent anesthetic than diethyl ether {2).
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Figure 1. The effect of chloroform and diethyl ether on the cold tolerance of sour crange seedlings. Decrease in cold hardiness of
leaves statistically significant with chloroform treatment [ probahility 85% ) at —8.7, —5.8, and —4.4°C, with diethyl ether treat-
ment ( probability 90% ) at —6.7 and —5.6°C. Increases in wood dﬂ]llilﬁl’: signifieant | probuability 85% ) at —7.8 and —6.7°C with

|:|u‘§|'|‘i tgnhnenls. Chloroform treatment caused more leal damage than diethyl ether treatment (probability 87% ) at —5.6 and
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Effectiveness of Preharvest and Postharvest
Applications of Benomyl for Control of
Postharvest Decay of Oranges

L. W, Troumen?

Abstract:  Benowmyl, applied as a prebarvest spray or o postharvest dip at 500
ppm, effectively controlled most postharvest decays of oranges. The postharvest dip
treatment controlled pgreen mold for at least 43 days on froit stored under ambient
conditions.

INTRODUCTION

Green mold, stem-end rot and other postharvest decays have con-
sistently been problems on oranges and to a lesser extent on grapefruit
in the Lower Rio Grande Valley. Research in California (7) and in
Israel (4, 5, 6) has demonstrated that benomyl applied at 500 to 2000
ppm as a dip, spray. or in the wax effectively controlled most postharvest
decay problems. In Florida, benomyl controlled postharvest green mold
when applied as early as several weeks before harvest (1, 2) and stem-
end rot when applied in the postbloom spray (2).

The following experiments were undertaken to compare the ef-
fectiveness of preharvest and postharvest applications of benomyl in the
control of postharvest decay and to determine the duration of effective
control.

MATERIALS AND METHODS

Navel oranges. The effect of treatment of Navel oranges { Citrus
sinensis [L.] Osbeck) with basic copper sulfate, Captan ({ N-[{trichloro-
methyl)thio] -4- cyclohexene-1,2-dicarboximide ) and Ihenmny] [methyl 1-
{(butylcarbamoyl}-2-benzimidazolecarbamate] on postharvest decay was
eviluated. Basic copper sufate sprays were applied at: (1) 45 g of
metallic copper/100 liters of water 49 days before harvest; (2) 45 g 87
days before harvest; (3) 90 g 49 days belore harvest; (4) 90 g 87 days
before harvest; (3) 45 g 49 and 87 days before harvest, Captan 50 W
(265 g/100 liters of water) was applied to the trees 87 days hefore
harvest. Basic copper sulfate and Captan were applied primarily for
bromn rot contral, I|:-1It their effect on postharvest decay was also evalu-
ated Benomyl, at 50 g/100 liters of water, was applied to the trees 16
day: before harvest or was applied to the fruit as a 3-min dip after har-
vest. Sprayed trees were thoroughly covered by applyving about 100
liters per tree. Rainfall totaled 231 mm hetween the first application and

! Assistant Professor of Agriculture, Texas A&T University Citrus Center, Weslaeo,
The anthor %Tnt{'fully acknowledges the donation of henomyl by E. L Dupent de
Nemours and Co., Inc. and of Captan by the Stanffer Chemical Co.
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harvest, 7 mm between the second application and harvest, and 1 mm
between the third application and harvest.

Eight single-tree replicates were used for each treatment and a sam-
ple of about 100 fruit was taken from each tree. Varieties used in the
experiment included young-line Washington Navels, young-line and
old-line Summerfield Navels, and old-line Everhard Navels. Treatments
were arranged in a completely randomized design.

The fruit was harvested on 10-11 December 1970. Some fruit from
each replicate was packed in a cardboard carton and the remainder
in cloth bags. Fruit was placed in the degreening room at about 30 C
and 80-90% relative humidity for the first 72 hr after harvest and stored
indoors under ambient conditions thereafter. Decayed fruit were counted
and discarded 4, 12, and 24 days after harvest. The average temperature
was 23 C (range 11 to 31 C) between 4 and 12 days after harvest and
21 C (range 11 to 27 C) between 12 and 24 days after harvest.

Midseason oranges. The effectiveness and longevity of the post-
harvest benomyl treatment was tested on Pineapple and Jaffa oranges
from youngline trees. Samples of about 80 fruit were taken from 8 trees
of each variety and packed in mesh bags. One half of each sample was
dipped for 3 min in the 500 ppm of ﬁzlmmyl and the other half left
untreated. To determine the effect of origin of the tree (young-line vs.
old-line) on the postharvest decay, 100-fruit samples from 10 young-line
and 10 old-line Hamlin oranges were stored in cardboard cartons and
postharvest decay evaluated. All fruit was stored under ambient condi-
tions for 29-43 days and the decayed fruit counted and discarded at ap-
proximately weekly intervals (see Fig. 1).

RESULTS

Benomyl, applied as a spray 16 days before harvest or as a post-
harvest dip, was effective in controlling postharvest decays of Navel and
midseason oranges { Table 1 and Fig. 1). Preharvest applications of basic
copper sulfate and Captan, seemed to increase decay {'}]':1b1t' 1), but this
was probably due to the varieties used rather than to the treatments. In
the first experiment, treatments were not randomized among the dif-
ferent varieties of Navels used, and variety had a significant effect on
the percent decay. Fruit from young-line trees had more decay than did
fruit from old-line trees. For example, if the benomyl treatments were
excluded, 56% of the fruit from young-line Summerfield Navels decayed
in 24 days while only 23% of the fruit from old-line Summerfield Navels
decayed. If the benomy] treatments were excluded, there was a negative
correlation between the number of old-line trees per treatment and the
percent decay (r=—0.59). The difference in decay between fruit from
voung-line and old-line trees probably explains the significant difference
between decay in the controls and decay in the groups treated with basic
copper sulfate and Captan (Table 1). Five of the 8 replicates in the
comtrol group were old-line trees, while all other groups had from 0 to 4
old-line trees.
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The experiment with Navel oranges indicated that fruit from young-

line trees had more decay than did fruit from old-line trees. Fruit from

oung-line trees may have had more injul'{ from thorns and thus have

ﬁmn more susceptible to decay than those from old-line trees. Untreated

fruit from young-line Hamlin oranges had more decay than did fruit

from old-line Hamlins (Fig. 1), but the difference was not statistically
significant.

In the Navel orange experiment, benomyl did not lose its effective-
ness during the test period. However, with the midseason oranges, the
percent decay of the benomyl-treated fruit began to increase rapidly af-
ter 3 to 4 weeks (Fig. 1).

Fruit decay in the different treatments was attributable to different
organisms. In all controls and in the fruit treated with basic copper sul-
fate and Captan, losses were due almost entirely to green mold (Peni-
cillium digitatum Sace.), with some loss to stem-end rot (caused by
Diplodia natalensis P. Evans and Phomopsis citri Fawc.), blue mold
( Penicillium italicum Wehmer ), sour rot (caused by Geotrichum candi-
dum Link), and black rot (caused by Alternaria citri Ell. & Pierce). On
the other hand, those losses that dic{ oceur among the benomyl-treated
fruit were due primarily to black rot, with minor losses to green and
blue molds, anh stem-end and sour rots. Under these experimental
conditions, benomyl is almost completely effective against green mold,
but sgme losses from black rot occurred in the latter part of the storage
period.

DISCUSSION

Benomyl, applied either before or after harvest, effectively controlled
the most important postharvest decavs for 43 days under ambient con-
ditions. As of May, 1971, the material had not been cleared for use on
citrus by the Environmental Protection Agency, although approval for
postharvest use was expected before the 1971-72 season.

Table 1. Percent decay of fruit treated with different fungicides and
stored For 3 days in the degreening room and 21 days under ambient
conditions.

Treatment % Decey

Basic Copper Sulfate (preharvest) 33t a?
Captan ( preharvest) 32 a

Benomyl { preharvest) G b
Benomyl { postharvest ) B b
Contrel T C

1 Fig‘lI.:res represent the mean percent decay of at least 8 replications of 100 fruit
each.

2 Means followed by the same letter do not differ significantly at the 0.01 level
according to the Dunean Multiple Range Test.
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Benomyl would be most economically applied after harvest. However,
since it 15 a mite ovicide as well as a fungicidc, preharvest application
might be advantageous in certain cases. In experiments in Florida it con-
trolled rust mite [Phyllocoptruta oleivora (Ashmead)] for up to 10 weeks

% DECAY (CUMULATIVE)

DAYS AFTER HARVEST

23 22 18 23 21 23 21
Avg Temp (C)

Figure 1. Rate of deeay of midseason oranges with time of storage under ambient
conditions: 1) untrested Pineapple 2) untreated Jaffa 3) untreated, voung-line
Hamlin 4) wntreated, old-line Hamlin 5} Pineapple dipped for 3 min in 500 ppm
of benomyl i« Fer h'm-'cst 6) Jaffa smularlﬁ treated with benomyl, With Pineapple
and Jaffa c:mngr_-,a. cach Eamt represents the average decay of 8 replicates of ap-
proximately 40 fruit each and with Hamling each represents the avernge of 10
replicates of 100 froit each. Average temperatures for the periods between counts
of decaved fruit are indicated.
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(3). Preharvest decay and drop of oranges caused by Penicillium spp. is
important in some loeal orchards and preharvest application should con-
trol this problem and increase vields, Benomyl applied before harvest
could be included in the fall spray for fruit harvested early or in the post-
bloom spray for Valencia oranges and for grapefruit harvested late.
More work is required to determine the earliest possible time of applica-
tion and the lowest concentration that mayv be applied without loss of
control of postharvest decays,

In these experiments, black rot was not controlled by the application
of benomyl to the fruit, which confirmed earlier reports (3,4) that
benomyl is ineffective against Alternaria spp. As long as black rot re-
mains a minor problem, this is not a sevious drawback to the use of
benomyl to prevent postharvest decays.
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Texas Citrus Mite Control on Grapefruit with Various
Post-Bloom and Summer Treatments'

H. A. Deax®

Abstract: A larger number of Texas citrus mites was found in 2 of the 3 vears
in 412 oil plots than in 443 oil plots when these oils were applied at 1.0% at post-
bloom or 1.6% during the summer, The oils were least effective during 1967 when
mite populations were larger than in 1966 or 1985, The effectiveness of post-bloom
treatments was generally ranked as follows: dicofol, tetradifon-chlorobensilate, azin-
phosmethyl, 443 oil and 412 oil. The cffectiveness of summer treatments varied
considerably.  Azinphosmethyl was ranked as one of the best treatments during 1968
and 18967 but provided the poorest control in 19658, Dicofol did not give as good
control in 1966 as foond in 1967 and 1968,

INTRODUCTION

Pesticide control of the Texas citrus mite, Eufefranyehus banksi
(MeGregor), is usually considered during the post-bloom season each
vear in the Lower Rio Grande Valley of Texas, Subsequent applications
of pesticides are dictated by the increase of these and other pests. Many
growers adopted a practice of using 1.0% oil at post-bloom for control
of Texas citrus mites and various scale insects since the cost of oil was
less than other materials. Data reported herein concerns only the effect
of various pesticides on Texas citrus mite populations during the periods
from 1966-68.

MATERIALS AND METHODS

Materials were applied from hand-held single nozrle guns at ground
level and above the tops of the grapefruit trees using a total coverage
technique (1). Gallonage was at the approximate rate of 1 gallon per
foot of tree height and 600 psi were used,

Rates of materials shown in the tables are exoressed in quantities of
the following formulations per 100 gallons of diluted mixtures: 710 ml
22.2% EC azinphosmethyl (Guthion); 178 ml 50% EC chlorobenzilate;
378 ml 42% EC dicofol {Kelthane); 1 1b 80% WP maneh (M-45); L0
gal and 1.6 gal 99.75% paraffinic oil (412 and 443°F-507% distillation
temperatures at 10 mm Hg. }; 946 ml 12.3% EC tetradifon ( Tedion):
and 1 Ib 75% WP zineb, Zineb and maneb were included in certain
treatments for the control of citrus rust mites and were not considered
as controlling agents for Texas citrus mites.

Mite populations were determined from 40-leaf samples taken from

1 Technical Contribution No. TA 9207, Texas Agricultural Experiment Station, Texas
A&M University,

2 Associate Professor, Texas A&M University Agricultural Research and Extension
Center at Weslaco,
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8 of the 10 trees in each plot. Plots were randomized and replicated 4
times. Plots as indicated in the tables consisted of the same trees for post-
bloom and summer applications during the 3-year period. Mature terminal
tlush leaves were randomly-sampled 4 to 7 feet above the ground in
each quadrant. Mites were brushed from each 40-leaf sample onto a
5-inch plate coated with 127 detergent with a Henderson-MeBurnie
mite-brushing machine and were counted on %2 the area with a stereo-
scopic microscope.

RESULTS AND DISCUSSION

Following the post-bloom application in 1966, a few more mites and
eggs were found 65 days after 1L09% 443 oil and azinphosmethyl than
other treatments (Table 1). Following the June 16 count date, 10.93
inches of rain fell which apparently was associated with the reduced
mite numbers found on June 28. However, mite numbers were very
small during the entire period. Mite populations were much heavier on
March 30, 1967 than on April 11, 1966 before post-bloom applications
were made. Mites were more abundant in 1967 than 1966. The rate of
increase in mite populations was greater in 1967 after 1.0% 412 oil than
for 1.0% 443 oil, tetradifon-chlorobenzilate, azinphosmethyl or dicofol
al_)plications. After post-bloom treatments in 1968, the descending order
of mite densities due to treatments were as follows: 1.0% 412 oil, azin-
phosmethyl, tetradifon-chlorobenzilate, 1.09 443 oil and dicofol. Mite
populations decreased after the count made 62 days after application.
No rain was recorded during that period, but the maximum temperature
on 12 of 14 days was 95°F or higher and appeared to have been associated
with decreased mite numbers,

In 1966, the rate of increase of mite populations following various
treatments 47 davs after summer applications was greatest in plots treated
with 1.6% 412 oil followed in descending order by dicofol, 1.67% 443 oil
and azinphosmethyl (Table 2). After 68 and 96 days following these
applications, this order chanved as follows: dicofol, azinnhosmethy], 1.6%
412 oil and 1.67% 443 oil. The reduction in mite nombers after 47 davs
ocemred during a period when only .41 inch of rain fell and the tempera-
ture rose to 95°F or higher on 17 of 21 davs. The increased numbers of
mites on October 17 probably would have been greater had not 5.24
inches of rain fell 2 davs hefore that date.

In 1967, more mites were found in 1.67% 412 oil plots than in other
treatment plots during the first 69 davs after summer apnlication. A sharmp
decrease in mite ponulations oceurred after the Sentember 4 count prob-
ably due to rain which fell on 8§ different davs and totaled 23.81 inches.
Rain was evidently a maijor factor in redvcing populations; however,
mites inereased ranidly after the count made 97 davs after annlication.
The smallest number of mites was found in azinphosmethvl nlots before
the rains, however, the double oil application plots had the smallest
numbers after the rains.

During the first 62 davs after summer apolicaitons in 1968, more
mites and eggs were found in azinphosmethyvl plots than other treatment
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Table 1. Numbers of Texas citrus mites and eggs per 80 leaves before and after indicated April treatments to
grapefruit trees in experimental plots at Sharyland during 1966-68.

Sampling Treatment Treatments
After Chlorabenzilate-
Treatment 443 oil Dicofal 412 oil Tetradifon Azinphosmethyl
Duate Dhays Doate Mites Eggs Mites Eggs Mites Eggs Mites Eggs Mites Eggs
4/11/66 7 1 0 3 8 1 1 1 14 3
4/12 1.0%1 1 1.0%1
5/11 28 ] 0 0 0 ] 0 0 ] i ]
G/16 65 a7 as 15 13 10 15 14 g 32 76
G/28 7 10 18 1 17 10 13 5 1 i 17
3/30/67 o8 306 107 288 218 428 118 403 199 533
4/4 1.0%!1 2 1.0%! z
5/2 28 2 0 1 1 15 14 3 2 0 0
3/22 48 al 142 -] 23 262 858 26 50 25 52
611 68 421 958 6o 166 950 2521 315 763 191 264
6/23 80 579 2334 2 520 935 1905 533 1112 67 264
3/18/68 g 3 8 0 0 3 3 2 10 8 0
4/2 1051 2 L0%1 2
4/22 20 0 1 0 ] 2 3 1 16 0 0
5/13 41 1 3 2 8 10 16 5 3 4 4
8/3 62 46 80 21 a7 230 445 56 89 174 a8
A17 78 A as 2 T 11 42 9 23 17 57

1 1.0 Ib zineb included
2 1.0 Ib M-45 included




Table 2. Numbers of Texas citrus mites and eggs per 80 leaves hefore and after indicated summer treatments
to grapefruit trees in experimental plots at Sharyland during 1966-68.

Sampling Treatment Treatments
After
Treatment 443 oil 443 oil 412 off D¥cofol Azinphosmethyl
Date Diys Date Mites Eggs Mites Eggs Mites Egas Mites Eggs Mites Eggs
6/25/66 10 16 1 17 10 13 a2 1 6 17
T/13 1691 l.Gset 1L6%1 1
8/1 19 0 0 0 3 0 0 0 0 1 1]
5/29 47 89 125 o4 123 176 329 97 115 26 17
9/19 i 20 217 13 155 a0 311 53 458 50 03
10417 96 121 331 83 341 150 259 503 2054 363 1283
B/25/67 579 2334 279 820 935 1005 533 1112 267 617
a/27 le%t l.8%2 1651 2
T/34 a7 31 a7 19 an 41 53 1 17 0 f
814 48 87 114 G5 112 141 178 31 5l 2 6
0/4 i3] 288 700 an1 1075 512 1202 B4 276 34 358
10/2 o7 15 16 18 43 15 26 a5 19 18 40
10723 115 282 1556 601 2800 161 T 351 1611 398 1856
a8/17/68 8 23 2] 7 11 432 9 a5 17 57
7/8 1.6%1 1.6%2 1.6%1 2
TiE0 a0 ] 0 1 0 0 0 i 0 10 2
8720 42 0 [ 0 0 0 0¥ 0 0 i 24
B/a 62 17 13 4 10 i 0 & 32 321 348
B30 A3 208 288 46 aq 55 34 166 153 54 1348
10/21 104 601 728 761 518 388 333 523 527 485 G35

1 1.0 Ib zineb included
2 1.0 b M-45 included
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Elutx. Greater mite numbers persisted in the azinphosmethy] plots in the
2 subsequent counts in September and October. Smallest mite popula-
tions were found in the 1.6% 412 oil plots.

In general, an increase in the number of motile mites occurred on
subsequent sample dates when an increase in egg numbers was found,
Weather condilions also appeared to have adverse effects on increases in
mite populations. However, migration of motile mites can occur when
overcrowded conditions prevail and affect total numbers in the counts.

MNumbers of Texas citrus mites and their eggs were generally smaller
following post-bloom dicofol than 1.0% 443 il applications. Mite popu-
lations were smaller after 1.6 443 summer oil in plots where dicofol
was used at post-bloom instead of 1.07% 443 oil with one exception in
1967 69 days after treatment.

SUMMARY

During the 3 years of the test, the greatest rate of increase in mite
populations following post-bloom application oceurred in 1967 when the
pre-treatment populations of mites were much greater than in 1966 or
19658. On the count dates 63 to 68 days after post-bloom applications,
the smallest numbers of mites were found in 1966, Dicofol provided the
most effective control in 2 of the 3 vears. Better control was provided
with 443 oil than with 412 oil in 2 of the 3 yvears. Control with azinphos-
methyl was not as good during 1968 as found in the previous 2 years.
Rainfall and/or high temperatures during the post-bloom period ap-
parently are associating factors with mite reductions.

During the first 62-69 days after summer application, the sreatest
rate of increase in mite populations oceurred in 1967, During that vear,
the ascending order of mite densities in the various plots were as follows:
azinphosmethyl, dicofol, 1.6% 443 oil and 1.6% 4.2 oil. Total mite popu-
lations were greater during the first 60-70 days in 1967 and 1968 follow-
ing post-bloom applications than following summer apolications in 8§ of
10 instances of treatment plot counts. A greater rate of increase in mite
populations would have been expected after 1.0% oil than 1.6% oil;
however, the potential inerease mayv not necessarily have heen the same
during these periods. A larger mite populations was found followine
L1687 443 oil applied in 1966 and 1967 during the summer in comnarison
with dicofol applied in the same nlots at nost-bloom. Tn 1968, heavier
mite populations were found in plots treated with azinnhosmethvl, Citrus
rust mites were found in the azinnhosmethvl n'ots each vesr hefore thev
were found in other nlots. Records showed citrus rost mites nresent in
the azinnhosmethvl samples in October 1966, December 1967 and Sep-
tember 19658 and were evidence of shorter residual control.

LITERATURE CITED

1. Riehl, L. A, 1961. A rountine svstem for sprav  anplication
n%ammlly to citrus. 1. Rio Grande Valley Hort. Soc.
15:3-9.
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Photographic Sensing of Boron and Chloride
Toxicities of Citrus Trees'

R. Canpenas, A. Paynapo, H. W, Gausnan,
A H. Gensermany, and R. L. Bowen®

Abstract: Film density measurements were used to discriminate bebween
healthy Red Blush grapefruit trees and trees whose foliage exhibited boron (B) and
chloride (Cl—) toxicity symptoms (affected ).

Citrus trees were photographed from an aircraft (3,000 ft altitude) and a
Truce's aerial lift (9 ft above trees) with a Hasselblad camera, 50-mm focal length
lems with T0-mm EIR film { Kodak Ektachrome Infrored Aero 8443) and a Kodak
Wratten 15 filter with an approximate 100% absorption edge at 500 nm (nanometers),
Light reflectance of foliage of B— and Cl—-affected trees produced pinkish {]igﬁ:t

red} images on EIR transparencies, compared with dark-red images for healthy
brees.

Citruzs leaves affected by B and Cl— toxicities were primarily characterized by
scattered vellow spots on wpper {adaxial ) surfaces, hrowmnish, resinous gummy spots
on lower (abaxial) surfaces, and e«:hgr: or tip burn. Affected leaves also had less

an

chlorophyll, ]1i§]|r_'r water content, were thicker and smaller in surface area than
healthy citrus leaves.

Spectrophotometrically measured reflectance of top leaf surfaces revealed that
B— and Cl—-affected leaves, compared with healthy leaves, had decreased reflectance
(105 ) over the 750- to 1350-nm near-infrared wavelength range, and  increased
reflectance (13% ) at the visible green peak of the 5350-nm wavelength.

Optical count densities were determined on transparencies using a Jovee, Loehl
recording microdensitometer. For photographs at 3.000 ft altitude, best diserimination
hetween healthy and affected trees nsing optical density measnrements was obtained
with a blue bandpass filter; a red hbandpass filter gave hest discrimination for photo-
graphs taken at a height of 8 ft above the trees,

INTRODUCTION

The objective of research reported here is to develop the use of aerial
photography and corresponding film density measurements to discrimi-
nate hetween healthy trees and unhealthy citrus trees whose foliage
exhibit horon (B) and chloride (Cl17)? toxicity svmptoms (affected ). To
interpret photographic images of healthy and affected trees, the re-
lation of the tonal responses of Kodak Ektachrome Infrared Aero 8443
(EIR) film to reflectance of healthy and affected citrus foliage must be

1 Comtribution from the Soil and Water Conservation Research Division, Agricultural
Research Service, TUSDA, in cooperation with the Plant Science Research Division,
ARS, USDA, and the Texas Agricultural Experiment Station, Texas A&M Univer-
sitv. This study was supported in part by the National Aeronautics and Space
z&_?ministmﬂcn under Contract No. R-09-038-002, Current Code No. 160-75-01-

-1,

2 Plant Physiologist, Research Chemist, Plant Physiologist, Agricultural Research
Technician, and Photographer, respectively, USDA, Weslaco, Texas TR596.

3 The ion of chlorine (Cl=) will be nsed since its nsage is more common in the
literature than the element (Cl).
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understood, and the best method for measuring and comparing density
readings must be determined.

Norman (9) and Norman and Fritz (10} obtained encouraging re-
sults with EIR film in connection with detecting stressed citrus trees.
They obtained distinctive colors on EIR transparencies for foot-rot, ad-
vanced nematode infestation, very early Tristeza virus reaction, and mani-
festations of Psorosis, Xyloporosis, and Exocortis viruses, Gausman (4)
showed that foot-rot affected trees appeared as white compared with red
images for healthy trees on EIR film. The literature indicates, however,
that many thrhlbf::s need to be evaluated before EIR film detection of
citrus tree diseases can be accurate and dependable. For example, in-
formation is needed on EIR film images of citrus trees with B and Cl—
toxicities and iron (Fe) deficiency to see if these three images can be
differentiated from each other and from the foot-rot image. Identification
of B and CI— toxicities and Fe deficiency with aerial photography would
be useful to the citrus industry for application of corrective measures
before fruit production is curtailed. T}h{: detection of severely foot-rot-
affected trees could be used to tell growers what trees needed to be
replaced,

METHODS AND MATERIALS

Besults were obtained in 1970 from a split-plot experimental design
with two irrigation treatments (plots) within each of four blocks, Irri-
gation treatments have been applied every summer since 1963 and consist
of irrigating with (a) canal water from the Rio Grande River (control
treatment ) and (b)) canal water with the addition of 4,000 ppm of salts
containing NaCl (sodium chloride ), CaCl: {caleium chloride), and 6
ppm B (salt treatment). Each of the two irrigation plots within each
block has eight Red Blush grapefruit trees (Citrus paradisi, Macf.), each
on a different rootstock. Only the Red Blush grapefruit trees with the
Troyer citrange rootstock were considered becaunse they were more sensi-
tive to B and Cl—.

Thirty-five leaves {approximately 6 months old) of the late-summer
flush were sampled from branch apices of Red Blush grapefruit trees with
the Trover cittange rootstock within each control and salt treatment plot
of the four blocks. Leaves were wrapped immediately in Saran* and
placed on ice to limit dehydration,

In the laboratory, leaf samples were randomly separated into three
groups for (a) B and Cl— assays, (b) total chlorophyll determination, and
(e} spectral, leaf thickness, leaf area, and water content measurements,
A Backman Model DK-2A spectrophotometer equipped with a reflectance
attachment was used to obtain diffuse reflectance and transmittance
measurements on upper {adaxial) surfaces of one leaf from each of the
eight trees, The spectral measurements were recorded at discrete 5(tnm

4 Use of a company or product name by the Department does not imply approval or
recommendation of the product to the exclusion of others that may also be suitable,
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increments over the 500- to 2500-nm wavelength interval. Data were cor-
rected for a decrease in reflectance of the MgO reference, caused by de-
terioration during aging to give absolute radiometric data {13). Thick-
ness measurements were made at three locations on each leaf used for
spectral measurements with a linear displacement transducer and digital
voltmeter (7). Leaf area was measured with a planimeter. Percent water
content was determined on an oven-dry weight basis (68°C for 72 hrs).

Leaves sampled for B and Cl— assays were washed in water and
detergent, rinsed with tap water, rinsed four times with distilled water,
and then freeze-dried, Methods of Hatcher and Wilcox (6) and Cotlove
et al. (2) were used for the B and Cl— analyses, respectively.

Total chlorophyll (chlorophyll a + chlorophyll b) was determined
using procedures of Hall and Hacskaylo (5) and Horwitz (8). Total
chlorophyll was caleulated as:

I
7.12 logie o (at 660 nm)
I

I
+ 16.8 logiw o (at 6425 nm),

I

where Iy and I are transmittance values for the petrolenm ether solvent
and unknown solutions, respectively.

Photographs were taken from an aireraft and from the bucket of a
Truco aerial lift {“cherry picker”) with a Hasselblad camera, 50-mm
focal length lens using 70-mm EIR film and a Kodak Wratten 15 filter
with an approximate 100% absorption edge at 500 nm. Photographs
were taken from the Truco at a height of § ft above each tree; over-
Hight photographs were taken at an altitude of 3,000 ft. The scale of
aerial photography was 1:18,000.

Optical count readings were made on EIR transparencies with a
Joyce, Loebl recording microdensitometer using no filter (white light)
and red (Wratten 92), green (Wratten 93), and blue (Wratten 94)
bandpass filters in the densitometer’s light beam. The microdensitometer
output is in optical counts that are punched onto paper tape. The paper
tape microdensitometer output consists of a base line count correspond-
ing to the standard optical densities of the first step of the calibrated step
wedge in use. plus added counts that depend on the particular step on
the wedge that balances the light transmission by the film being analyzed
in the second light beam. The distance the uniformly graduated step
wedge travels to balance the transmission by the film determines the
count registered by the encoder. The optical count is related to the
optical density {O.1D.) by the relation:

0.D. = [{Optical counts — base reading) {wedge factor)]
+ (step wedge density).
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An area of 2 x 2 sq cm on each tree was selected for eight photo-
graphic transparencies taken from the Truco's bucket. Eight scan lines
(2 mm distance between any pair of lines) were run for each tree of each
transparency for each of the four filters. Twenty-five readings (data bits)
were taken on each scan line representing a transparency area of 0.0798
3¢ mm.

One transparency was selected from the aerial photographs, and one
scan line was run for each of eight trees and for each of the four filters.
Scans were run in the central area of the tree canopies. Twenty-five
readings were taken on each scan line representing a transparency area
of 0.0062 sq mm.

Spectrophotometric data were analyzed for variance (14). Duncan’s
multiple range test was used to test differences among means when F
ratios were statistically significant (3).

RESULTS AND DISCUSSION

Affected citrus leaves had leaf symptoms typical of B and Cl™
toxicities with scattered vellow spots on upper (adaxial) surfaces, brown-
ish, resinous gummy spots on lower (abaxial} swrfaces, and edge or tip
burn compared with green healthy leaves (11}. Chemical analyses
showed that B and CI~ contents were 2855 + 236 (standard error)
ppm B and 0.24 = 0.10% CI~ for healthy leaves, and 8325 *= 75.2

pm B and 033 = 0.12% CI~ for affected leaves (Table 1). Affected

E&nves also had less chlorophyll than healthy—117 = 0.6 mg/liter for
affected leaves as compared with 15.2 = 1.6 mg/liter for healthy leaves
{Table 1).

Statistically significant differences ﬂp = 0.01) existed among means
of leaf surface area. Average areas per leaf were 404 = 1.5 em?® and 29
= 1.9 em? for healthy and affected leaves, respectively, There were no
statistically significant differences (p = 0.05) between affected and
healthy leaves in leaf thickness. Average leaf thicknesses were 0.32 = 0.02
mm and (.31 = 0.01 mm for affected and healthy leaves, respectively
{Table 1). The percent leaf water content of affected leaves (57.1 = 3.5)
was not significantly different from healthy leaves (33.2 = 4.1) (Table
1).

Relative to spectral measurements, statistically significant differences
(p = 0.01) existed among means of all wavelengths for healthy and
atfected leaves for reflectance, transmittance, and absorptance (caleu-
lated as absorptance = 100 — percent reflectance + percent transmit-
tance) measurements, Spectrophotometrically measured reflectance of
top leaf surfaces showed that B— and Claffected leaves had about 1
to 4% less reflectance than healthy leaves over the 750- to 2300-nm
wavelength range (Fig. 1) except near the 14530- and 1950-nm water
absorption bands where reflectance was approximately the same, In the
x-'isuhlle range {500 to 750 nm ), affected leaves had 13% more reflectance
than healthy leaves at the 550-nm green wavelength peak (Fig. 1).

39



jg

Table 1. Effects of control and salt irrigation treatments on chemical (total chlorophyll, B, CI-, percent water
content) and physical (area, thickness) characteristics of Red Blush grapefruit leaves.

Chemieal characteristics! Physical characteristics®
Srlgnsin Total Water “}Z-e-:cf Area per
4
S chlorophyll B cl- corlent thickness leaf
mg/1 L e % 1 cmé
Control 152 + 1.6% 285.5 = 23.6 0.24 = 0.10 55.2 + 4.1 (.31 = .01 404 + 1.5
Salt 11.7 = 0.6 8325 = 75.2 033 = 0,12 871 + 4.5 0,32 = 002 2859 = 19

L Average of four determinations.
? Average of four measurements,
4 Standard error,

Table 2. Means and ranges of optical density readings for white light and red-, blue-, and green-filtered light
of EIR transparencies obtained at an altitude of 3,000 ft above healthy (control) and B- anci Cl-affected Red
Blush grapefruit trees.!

Heualthy trees B— and Cl—-affected trees
ight Liowest Highest Mean o Lowest Hi Mean o
bt reading fej:rgﬁding raadfng.f reading rea:gd;}:g re&tfiﬂg:
White (hoEz2 1.1458 L8 = 00163 534 1.129 0.843 =+ 0.014
Red 0.054 0,848 0.628 + 0.020 0.424 (L8960 .567 = 0.016
Blue 1.080 1.273 1177 =+ 0.012 0.884 1.206 1025 + 0.014
Green 1.074 1.184 1128 + 0.010 0.540 1.176 1.048 += 0.010

! For each of the white light and red-, blue-, and green-filtered light densitometer set-ups, one transparency with four healthy and
four aflected tree images was scanned with one scan line per tree and 25 readings per scan.
2 Optical density = [{optical count — hase rendinFHwedge factor)] _ﬁftup wedge density )
= [[O.C. — 40)(.011)]1 (.71}
3 Standard error.



Affected leaves had 2.0 to 3.0% more absorptance than healthy
leaves (Fig. 2) over the 730- to 1350-nm near-infrared wavelength range.
The absorptance of healthy and affected leaves was essentially the same
over the 1350- to 2500-nm wavelength interval. The greatest effect on
absorptance was at the 550-nm wavelength where the absorptance of
affected leaves was 187 lower than the absorptance of healthy leaves.

For EIR photographs taken from both the Truco’s bucket and the
aircraft, reflectance of light from B— and Cl—-affected trees produced
light-red (pinkish) images, compared with dark-red images for healthy
trees.

Optical density readings were made on the tree images of EIR
transparencies with white light and red-, blue-, and green-filtered light.
Means and ranges of optical density readings are shown in Table 2 for
photographs taken at an altitude of 3,000 ft from the aircraft and in
Table 3 for photographs taken 8 ft above the trees from the Truco’s
bucket. For photographs taken from the aircraft, best discrimination be-
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Figure 1. Total diffuse light reflectance of upper surfaces of control {healthy) and
affected Red Blush grapefmit leaves. Each spectrum is an average of four leaves.
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tween healthy and affected citrus trees was obtained with a blue band-
pass filter. Density values (Table 2) were L177 = 0.012 and 1.029 =
0.014 for healthy and affected trees, respectively. For photographs taken
at a height of 8 ft above the trees from the Trucos bucket, best dis-
crimination was obtained with a red bandpass filter. Density values

100 r - ,

30 CONTROL

saesenn.- AFFECTED

80}

)
?

n
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o
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ABSORPTANCE (PERCENT)

201
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L i
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Figure 2. Total light absorptance of control {!I\«:*:J.11'.h3-'ft and affected Red Blush
grapefruit leaves. Each spectrum is an average of four leaves.
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Table 3. Means and ranges of optical density readings for white light and red-, blue-, and

grapefruit trees.!

en-filtered light
of EIR transparencies obtained at a height of 8 ft above healthy (control) and B- and Cl™-affected Red Blush

B— and Cl—affected trees

Healthy trees
Light Lowest Highest Mean of Lowest Highest Mean of
reading reading readings reading reading readings
White 1.1022 1.352 1.239 + (L0108 0842 1.205 1077 = 0.014
Fed 0.980 1.302 1.158 =+ 0.017 0,795 1.079 0,853 = 0.027
Blue 1.129 1.314 1.188 =+ 0.010 0.875 1.206 1.102 = 0.013
Green 1.082 1.234 1.188 = 00086 0952 1.159 1.057 = 0.010

1 For each of the white light and red-, blue-, and green-filtered light densitometer set-ups, eight transparencies were

eight scan lines per tree and 25 readings per scan,

2 Optical density = [{Optical counts — base reading) (wedge factor)] 4 [step wedge density )

Licy

# Standard error.

. — 40)(.011)1 + (1.01)

seanned with




(Table 3) were 1.158 = 0.017 and 0,953 = 0.027 for healthy and affected
trees, respectively. Although more density readings were made on tree
ima]%es the photographic transparencies obtained from the Truco's
bucket than from the aircraft, results indicate that a red bandpass filter
is best for photographs taken at a low altitude, and a blue bandpass
filter is best for photographs taken at a high altitude. These results agree
with the findings of Albert (1) who reported that the camera by altitude
interaction was often statistically significant. The different results ob-
tained with the blue and red bandpass filters were apparently caused by

the attenuation of light reflected from the citrus tree foliage at the
3,000 ft altitude.

Further work is planmed for comparing film images of B— and Cl—
toxicities, iron (Fe) deficiency, and foot rot of citrus trees (4). The
new Kodak Aerochrome Infrared 2443 (AIR) film will be used in future
research,

If visual interpretation among images of foot rot and the nutritional
maladies proves impractical, computer diserimination procedures will he
applied to densitometer readings on AIR film transparencies (12).
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Citrus Mealybug, a Potential Problem
on Texas Grapefruit!

H. A Dean?, W. G. Harr?® and 5. IncLe?

Abstract:  The citruzs mealvbug, Flanococcws eltei { Risso), was an economic
pest of Texas grapefruit on approximately 350 acres during 1970, Malathion-oil and
azinphosmethyl-oil provided only 71 and 49% reduction in numbers during October.
A parasite and a predator were introduced from California for possible control, but
no recoveries have been made to date. A brown lacewing, Sympherobius barberi
(Banks), was quite abundant during October and November and probably gave
cemsiderahle reduction in mealybug numbers during this period. A parasite, Pauridia
peregring Timberlake, was very abundant during October, remained in large nom-
bers with a declining mealybug population through March 1971 and was probably
responsible for :I!'I.L':l]ﬁ"}:lugﬁ wing w0 diffienlt to find in April. Repeated usage of
certain broad spectrum phosphate pesticides prior to the onthreak may have been
responsible for the problem.

INTRODUCTION

The citrus mealybug, Planococcus citri (Risso), became a serious
pest of grapefruit on approximately 350 acres in South Texas during 1970
Large infestations were found in a number of groves by late September
in the Adams Gardens area west of Harlingen where several growers had
used various broad spectrum insecticides in 3 to 4 spray applications
during the vear. Populations of mealybugs caused drop of fruit during
1969 and 1970 with much black sooty mold fungus covering the froit
and leaves. Investigations were begun to determine the best method to
bring about control of this pest without eausing problems with other po-
tential pests.

A grower in the infested area had applied 4 spravs each vear for
various mite and insect pests of citrus during the 1968-70 period. In
April 1968, the following rates of materials per acre were applied at 10X
dilution (250 gal per acre) as follows: 15 1b 75% WP zineh, 15 gal wil
and 11 Ib actual conper. This application was followed in Tune, August,
and September with 5 pints 46.5% EC ethion. In 1969, the same ma-
terials were applied excent that in June, 15 gal oil and 1 gal 50% EC
trithion™ were applied. In 1970, 5 pints ethion and 10 gal oil were ap-
plied in Aoril, June. Augnst and September with 5 Th 80% WP carbaryl
{Sevin®) being added with the September application. The outhreak of
citrus mealybugs at this location may have been a result of continned
usage of broad spectrum phosphate pesticides.

1 Technical Contribution No, TA 9319, Texas Agricultural Experiment Station, Texas
A&M University,

¥ Associate Professor, Texas A&M University Agricultural Rescarch and Extension
Center at Weslaco.

# Research Entomologist and Agrienltural Research Technician, respectively, Ento-
mology Research Division, Agricultural Research Service, USDA, Weslacn, Texas.
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It was interesting that grapefruit was the predominant citrus host
plant in the various groves where citrus mealybug collections were made.
Orange trees adjacent to grapefruit trees which were heavily-infested
were seldom found to have more than just a few mealybugs { Figure 1),

CONTROL WITH CHEMICALS

The grower sought to control mealvbugs with pesticides since he
was interested in immediate results, He {md comsidered using parathion
for control but was advised he would increase his problem of soft scale,
Coccus hesperidum Linnaeus, as experienced previously with parathion
'cl?])]i{:ﬂﬁﬂn to citrus and as reported with methyl parathion in the work
of Hart et al. 1971. On October 15, 1970, 1 gal 22.2% EC azinphosmethyl
( Guthion®)—10 gal oil and 2 gal 56% EC malathion — 10 gal oil per
acre were applied in different parts of the grove for mealybug control.
Mealybugs were counted on 6 12-inch terminals of each tagged tree on
October 14 and twice 13 and 28 davs after application of the sprays.
None of the treatments provided more than 717 reduction in mealvbug
populations ( Table 1}. When severe infestations occurred, the mealybugs
were covered with heavy incrustations of black sooty mold and were ex-
tremely difficult to contact with the insecticide. Beneficial insect activity
had probably been restricted by the continued use of phosphate pesti-
cides. Therefore in November, the orower was advised to withhald
spraying and give the heneficial insects a chance to increase and possibly
comtrol the mealybugs,

BENEFICIAL INSECTS — INTRODUCED

Available records did not show prior identification of any parasite
or predator of the citrus mealybug from this area. Texas Agricultural
Experiment Station records showed that in 1952 and 1956 there were
some noticeable infestations of mealybugs in a few groves and that a
positive identification of citrus mealvbug had heen made from specimens
collected in 1952. However, no parasites or predators had been collected
to establish a beneficial insect-mealybug relationship. These infestations
disappeared after short periods of time in those vears.

On October 20, 1970, a shipment of Leptomastiz dactylopii Howard
(a parasite) and Cryptolaemus montrouzieri (Mulsant) (a predator)
was provided by Dr. Paul DeBach of the Department of Biological Con-
trol at Riverside, California, as requested. Approximately 75 adult L.
dactylopit and 60 C. montrouzieri were released at the grove 5 miles west
of Harlingen, A laboratory culture was started with the remaining 8
beetles and 14 parasites. The culture was maintained until March 1971
when field-collected host material became impossible to collect; so, the
laboratory material was released at the Harlingen location and in a
grapefruit grove at the 1500 block east state higshway at Donna, The
only assurance that food was present at these locations was that a few
mealybug crawlers were found. No recovery record had been taken of
this parasite or predator by May 1971 at either location.
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Figure 1. Black and white copy of acrial infra-red photograph of mealybug-infested
citrus, A — Heavily-infested grapefroit. B — uninfested oranges,

Table 1. Comparative effectiveness of malathion and oil, and azinphos-
methyl and oil on a heavy infestation of citrus mealybug,

Mean No. of M;B-t.rfyble;;.? ;K:J‘_Tfumirtrri :
1014700 1027 /7 11/12/70
Mo, No. % Reduction No. % Reduction
Malathion - ail 23.25 6.71 71.14 9.51 57.81
Azinphosmethyl - oil 23,45 11.50 40,406 13.21 43,52

1 Spray applications made 10/15/70.
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NATURALLY OCCURRING BENEFICIAL INSECTS

During the October-November period of 1970, a brown lacewing,
Sympherobius barberi { Banks ), was found in very large numbers during
this period as shown by the number of larvae and pupae on the fruit
brought to the laboratory for examination. Aduits and ]impae of 8. barberi
are shown in Figure 2. In December and January no larvae were found
on the mealybug-infested fruit brought to the laboratory. The brown lace-
wings were among the most important enemies of mealybugs in Cali-
fornia in 1931 (7). Sympherobius californicus Banks, 5. barberi { Banks }
and 8. angustus | Banks) were the species which commonly fed on the
various species of mealybugs. Eggs are deposited singly within the egy
masses of the mealybugs or nearby and their abundance was found to
he dependent upon temperature and availability of food (4). Brown lace-
wings were ranked next to Cryptolaemus in effectiveness as mealybug
predators in California during 1953-55 (2).

An enervtid parasite, Pauridia peregrina Timberlake, was also very
abundant during the October-Movember period and continued to para-
sitize large numbers of the mealybugs during December. Evidence of
these predators and parasites was shown by the collections in laboratory
cages where the introduced predator and parasite were being maintained
on field-collected mealybugs. Adults of 5. barberi were collected in the
cages during December and January but none were collected during
February. P, peregrina was collected in the ecages in large numbers dur-
ing the October-January period while small numbers were collected dur-
ing February from the very low level infestations of field-collected ma-
terial. Citrus mealybugs, adult P. peregring and mummified mealybugs
are shown in Figure 3.

Records were started in early Euml:u‘y to determine the extent of
parasitism by P. peregrina since it became apparent that this parasite
was the predominant biological controlling agent during December in
the smaller infestations of mealybugs ( Table 2). The number of infested
fruit for making the counts varied from § to 24. Originally, no more than
50 nymphs, adults or mummified mealybugs were examined at random
on any one fruit. As mealyvbug populations declined, from zero to 2
mealybugs were found on many of the selected fruits, and by April 25,
less than 200 could be found in a large sample of fruit. On January 5,
mealybugs were much more numerous than on the later collection dates,
however, a very close search was necessary to find enough infested fruit
te provide sufficient mealybugs for 4 counts of 100 mealybugs each. The
mummified mealybugs were a clear indication of parasitism and, in many
cases, the parasite larva or pupa could be observed through the body wall
of the mealybug, A larger percentage of mealybugs had immature forms
of the parasite than those which were alive with no indication of para-
sitism on January 5. On January 17, the percentage of live mealybugs
dropped to 20.5 while the percentage with live parasites also dropped
to 21.5. It was necessary to crush each mummified mealvbugs to deter-
mine whether or not the parasite larva or pupa was dry and dead. By
February 17, very few mealybugs were found to examine, but the per-
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Adult and pupze of a brown lacewing, Sympherobivs berberi,
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Figure 3. Citrus mealybugs omd Indigenous parasite, Pauridie peragring,  Lower
left: mummified mealybugs with parasite emergence hole in lower-middle and lower-
right, Lower right; adult of parasite.
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centage parasitism was very high while the percentage of mealybugs
with live immature parasites was quite large in comparison to the 2.4%
of mealybugs found alive and unparasitized. On March 10, only 2 mealy-
bugs were found that were larger than the crawler stage with most of
the mealybugs parasitized but with only 1.6% having live immature para-
sites,

Many parasite larvae and pupae were found to have dried in the
mummified mealybugs after the Janvary 5 count. At (his time for a
Ecriﬂd of 54 hours, the temperature varied between 33 and 48°F with 45

ours at or below 40°F. During the 84 hour interval, the relative
humidity was below 509 for 28 hours and below 409 for 10 hours.
Although the mealybug population had declined sharply, such evidence
indicates that the lower temperatures might have been responsible for
the failure of many immature parasites to develop through to the adult
stage,

Mealvbugs were not found during May and early June 1971 in trees
of 3 groves where heavy infestations were found in late 1970. Samples
taken with a vacvum sampler during this time contained no specimens of
the brown lacewing or the mealybug parasites. Such evidence was an
indication that if mealybugs were present, they were in extremely small
numbers.

The first identification of P. peregrina from Texas was made from
specimens collected from this area on October 8, 1970, The original de-
scription of the parasite was made by Timberlake in 1819 from specimens
reared from Planococcus krauniae { Kowana ) on pigeon peas from Hawaii
where it was very common (8). This parasite was called oriental mealy-
bug parasite since it may have been introduced into Hawaii from China
about 1908, Tt was known to oceur in China, Fiii, Manila and Tapan (3},
This parasite was collected from China in 1950 and introdvcerd into Cali-
fornia but there was some question of establishment (5). Later work

Table 2. Parasitism of citrus mealybugs by an indigenous parasite
during the January-March 1971 period at the Dan Smith grove west of
Harlingen, Texas,

AL ALz P ES PA4 APs
Date No. % x o o
1/5/71 40D 29.0 259 68.8 31.5
1/27 2060 0.5 6.0 73.5 215
a/17 166 2.4 6.6 a1.0 169
3/10 257 3.8 R, 95.5 1.8

4/25 154 8.1 16.9 75.0 7.1l

1 Number mealybugs examined,

2 Motile mealvbugs.

2 Dead-cause undetermined.

4 Parasitized mealybugs,

B Parasitized mealybug with parasite larva or pupa.
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showed that this parasite did attack citrus mealybugs in Ventura County
of California, however, Leptomastidea abnormis {Gir.) was the most im-
Fm‘tant parasite of the citrus mealybug during 1955 and 1956, particular-
y in low density mealybug populations (1). P, peregrina was not intro-
duced into our area intentimmhy, but it could have been introduced ac-
cidentally from Mexico.
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Star Ruby, a New Deep-Red-Fleshed Grapefruit
Variety with Distinet Tree Characteristics!

R. A, Hewsz?

Abstruct: A new grapefruit variety, Star Ruby, is deseribed and compared with
other commercial pigmented grapefroit varieties, The fruit has o red-tinged yellow
peel with red |'|-|.I1Eil|1l'!i. Peel color begins showing in late summer. The tlesh of the
Stur Ruby is redder than the Ruby Ked variety and is suitable for sectioning., The

][uiuf! of the Star Huby is higher in soluble solids and acid than the Ruby Red variety.
t is a bushy, compact tree, The cambiom of the trunk and larger branches is red,
the intensity of the color being greatest when cambial activity is lowest. The leaves
appear livhter green than other varieties,

INTRODUCTION

Star Ruby, a new grapefruit variety for the Lower Rio Grande Valley
of Texas, was dﬂ'el::r}_}edl at the Texas A&l University Citrus Center,
Weslaco. It is a unique tree and the color, texture and quality of the
fruit give it marketing advantages over the presently grown Ruby Red
grapefruit for both fresh fruit and processing,

The Star Ruby originated as a seedling grown from Hudson grape-
fruit seed that had been irradiated with thermal neutrons at the Brook-
haven National Laboratories, Long Island, New York (23). The seed
were treated and planted in the spring of 1959, In the summer of 1960
buds were taken from the yvoung seedlings and propagated on sour orange
rootstock., The budded trees were planted in the {izld in the winter of
1961-62. The first fruit was set in 19686,

The major differences between the Star Ruby and the Hudson are
that the parent variety is a seedy (40-60 seeds) old-line, and the Star
Buby is a seedless (0-9 seeds) variety developed from a seedling.

DESCRIPTION OF THE STAR RUBY
Fruit

Peel color, vellow with a red tinge and distinet red blushes; peel colo
develops in late summer and early fall; peel notably smoother and thinner
than that of other grapefruit varieties; oil glands not raised; size, medium;
shape, fliattened to round; receptacle dome (button) and area on fruit
where receptacle dome attaches, red; albedo, red tinged; flesh, deep red
color {more than three times redder than Ruby Bed throughout season);
texture of flesh, smooth and firm; segments, 10-13; seeds, 0-9, average
less than 4, polyembryonie; juice, higher soluble solids and acid than

1 Cooperative citrus research of Texas A&l University Citrus Center and Texas
Agricultural Experiment  Station.
2 Professor of Agriculture and Divector, Texns A&l University Citrus Center, Weslaco,
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Ruby Red, soluble solids 11.0% or more in Oectober, solids to acid ratio
meets Texas maturity standards in October-November.

Tree

Original tree grown from seed planted in 1959; thorniness slight on
}fmmE trees propagated from m'iginuE shoot length short, internodes close,
and branching profuse, giving the tree a bushy, compact appearance;
cambium of trunk and larger branches red, but color intensity decreases
with increased cambial activity; outer bark color is lighter than that of
other grapefruit; small leaves at the tip of growing shoots may have a
faint red tinge; the basal Ys-inch of the petiole of mature leaves on mature
branches lacks green color; mature leaves on exposed outer canopy may
appear slightly lighter green than those of other grapefruit varieties;
leaves tend to be narrow.

DISCUSSION
The Fruit

Peel coloration of the Star Ruby begins in July on fruit that is
shaded. Fruit exposed to the sun lose their green color more slowly.
By October or November most fruit is fully colored. This may make it
possible to ship the Star Ruby early in the season without the ethylene
degreening required for other grapefruit varieties. This would reduce
losses, cut packinghouse expense, and permit the shipping of fresher
and more attractive fruit.,

By March the color of the peel is Calvary Deep Chrome [Flate 1,
F-12] (5). The peel of the Star Ruby is more colored than the Ruby
Red.

The oil glands on the fruit are not raised and the peel is very smooth.
This could make it easy for packinghouses to brush and clean the Star
Ruby. Due to the thinness crls the peel the fruit may require more care
in handling,

A distinetive marking of the Star Buby fruit is the red color on
the receptacle dome, or button, and the area on the fruit where it at-
taches. This can also be seen on the parent Hudson grapefruit. By com-
parison there is only slight color in this area on the Buby Red variety.

The color of the flesh of the Star Ruby is more than three times
redder than the Ruby Bed through the seasom (8). The color intensity
decreases from its maximum in early fall. In March the flesh color cor-
responds to Poinsettia [Plate 21-9] (5).

The texture of the flesh of the Star Ruby is firm and similar to the
parent Hudson variety. Tests on the Hudson (7) and suhsequently on
the Star Ruby indicate that the sections do not soften or weep as do
Ruby Red fruit after treating to loosen the peel and sectioning. This
offers the possibility for sectioning red grapefruit that we do not have
with present commercial varieties.
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The juice of the Star Ruby is higher in soluble solids and acid than
the Ruby Red (Table 1). The differences, while not likely to be great
enough to effect separate dates of maturity, may give the Star Ruby
more taste appeal, especially late in the season. When groups of people
have compared the taste of the Star Ruby and the Ruby Red they have
g’ﬂlilﬁl'aﬂ}' rated the Star Ruby as being as good or better than Ruby
Red.

The color of the Star Ruby juice is attributed to lycopene and as-
sociated carotenes located in the septa and juice vesicles. As with the
Ruby Red the color is not soluble in the juice. Juice reamed from the
Star Ruby fruit has the distinct red color of the flesh and should be an
attractive processed red grapefruit juice. In laboratory tests pasteurized,
canned single-strength Star Ruby juice retained its color and flavor after
a year of storage.

The Tree

The original Star Ruby tree grew rapidly and was thorny but not as
thorny as other seedling trees. Young Star l?{ubg..r trees vegetatively pro-
pagated from the original tree have fewer thorns than other young trees
propagated from seedlings of other grapefruit varieties.

The trees have a bushy, compact appearance due to their profuse
branching at the shoot tips, short internodes, and thus shorter shoot
length. The branches are more brittle and break more easily than those
of other grapefruit varieties. The trees bloom profusely and some of the
fruit is borne in clusters.

An unusual characteristic of the Star Ruby tree and its Hudson par-
ent is that the cambium of the trunk and large branches is red. No such
coloration has been found in the many other citrus varieties and citrus
relatives checked. By peeling back the bark and exposing the cambium
the color can be seen on l-mﬁ-L the wood and the bark. The wood itself
does not take on a red color however a cross section of a larger hranch
does show a tinge of red when compared to other citrus wood. The in-
tensity of the color in the cambium decreases as cambial activity increases
and is not usually seen on young rapidly growing trees. The color of the
cambium of the mature Star Ruby tree in March, while dormant, was
Emberglow [Flate 3,G-10] to Burmese Gold + [Plate 3,G-111 {5).

The color pigments in the cambium probably permeate the tree and
may affect the color of the branches and leaves. The bark on the trunk
of young trees and on branches one to two inches in diameter is usually
lighter green than the bark on other grapefruit varieties. The small de-
veloping leaves of a new shoot are tinged slightly with red although it is
not prominent as in lemons, It may not always be apparent and would
be seen only by close inspection of the tree. Older leaves on mature
branches usually have no green color on the basal ¥-inch of their petiole.

Chlorosis or a reduction in green color of the leaves of eitrus trees
caused by such things as poor drainage, excess herbicide, sunburning,
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winter chlorosis, ete., will be exaggerated in the Star Ruby. Occasionally
the underside of young leaves exposed to the sun become silver colored.
This seems to disappear as the leaf matures. At times some of the leaves
may show areas or margins that have no green color. This can occur
following application of some herbicides or insecticides, or it may occur
for unexplained reasons. The condition is not chimeral. Caution should
be followed when using herbicides and other chemicals around young
Star Ruby trees.

The Star Ruby tree appears slightly lighter green than trees of other
grapefruit varieties, This difference is more noticeable during the win-
ter. Growers may be inclined to apply more fertilizer to these trees but,
since it is possible that the color in the cambium may have a role in the
observable color of the leaves, fertilizer applications should not be made
on the basis of leaf color, The young Star Ruby trees grow as rapidly as
Ruby Red trees under similar conditions even though at times they may
have a lighter green color,

Leaves of the Star Ruby vary in shape but they tend to be narrower
than those of other grapefruit varieties.

Oither

The Star Ruby flowers are typical and produce abundant pollen. The
seeds are large and polyembryonic.

The variety is distinet from the Burgandy (U.S. Plant Patent No.
1276) (6) in that the peel of the Burgandy is yellow without any reddish
color or any red blushes {1,4,9). The albedo of the Burgandy is white
whereas the albedo of this variety is white with a tinge of red. The
Burgandy is derived from the Thompson and nucellar trees of either
variety do not bear pigmented fruit, whereas the Star Ruby is derived
From the Hudson Wﬁose nueellar seedlings do produce trees that bear
pigmented fruit,

Yielding ahility of the Star Ruby has not been determined in field
trials. The original tree has produced substantial crops of good sized
fruit.

The Star Ruby was developed from seed of a seedy variety either
by induced mutation from the irradiation with thermal neutrons or as a

Table 1. A comparison of soluble solids and acid in the juice of the
Star Ruby and Ruby Red grapefruit during 1870-7L

Sempling % Soluble Solids % Acid Solids/ Acid Ratio
Date Star Ruby  Ruly Hed Star Ruby Ruby Red  Star Ruby  Ruby Hed

Sept. 21 10.2 0.4 192 187 5.3 3.0

Now, 18 113 10.6 1.61 141 7.0 7.5

Feh. 25 11.6 10.4 150 1.33 7.7 7.8

Apr, T 116 0.5 1.45 1.18 8.0 8.0
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chance mutation that occurred naturally in the developing embryo, A
reversion to seediness in some future budded tree is a possibility, how-
ever, no seedy fruit have been found on the original Star Ruby tree
through five fruiting seasons.

Budwood of the Star Ruby was made available to Texas citrus nur-
serymen in March, 1970, An application for a plant patent has heen
made for the Star Ruby.

CONCLUSIONS

The early season peel color development, the distinctively attractive
peel color, the deep red color of the flesh, the firmness of the flesh of-
tering a potential for sectioning, the higher sugar and acid and deep red
color of the processed juice, altogether give the Star Ruby many ad-
vantages over the Ruby BRed grapefruit that is now widely grown in
Texas.
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Influence of Soil Salinity and Nitrogen Fertilizer
on Spinach Growth!

G. W. Lancpare, |. B. Tuonas, and T. G. LrrrLETon®

Abstruci:  The effect of soil salinity and N fertilizer on fresh vields and chloro-
phyll content of greenhouse grown spinach was studied. Nitrogen requirement for
maximum spinach growth decreased as soil salinity (ECg) increased from 1.2 to
7.2 momhos/em, Nitrogen fertilizer significantly inereased fresh vields up to the 7.2-
mmhos/em soil salinity level. Fresh vields were not greater than 50% of the maxi-
mum { 1.2 mmhos/em with 150 mg N/ ke soil) at all nitrogen fertilizer levels when
soil salinity exceeded 7.2 mmhos/em. Nitrogen fertilizer consistently improved chloro-
phyll content, which ranged from 6.0 to 164 mgie of drv weight at all levels of
soil salinity, Salinity appears to have no influence on chlorophyll content of spinach,

INTRODUCTION

Spinach (Spinacia oleracea 1.) is a unique vegetable crop because
of its moderate salinity tolerance and mpid growth immediately pre-
ceding harvest (2, 9). Nitrogen stress during this period of rapid growth
affects yield and quality {6), whereas soil salinity { ECy = 5 mmhos/em)
aneam to restrict growth throughout the growth period (2). The roles
of nitrogen in the chlorophyll molecule (3) and of soil salinity in leaf
size (2} are prime influences on spinach quality,

An estimated 7 to 8 thousand acres of spinach are grown on poten-
tially saline soils in south Texas. Nutritionally, nitrogen supply in south
Texas soils is the most limiting factor for vegetahle production (7).
Nitrogen fertilizer has enhanced plant tolerance to salinity (4, 5). The
interacting effects of nitrogen and salinity on the growth of spinach
have not been investigated, The purpose of this experiment was to study
these effects on fresh yields and ehlorophyll content of spinach.

MATERIALS AND METHODS

This experiment was comducted in a greenhouse on Brennan fine
sandy loam soil at Weslaco, Texas, Chemical characteristics of this soil
are given in Table 1. Total N and NaHCOs-extractable P were considered
medium and high, respectively. Analvtical procedures used to measure
soil properties were those outlined by the U. S. Salinity Laboratory (8).

Eleven pounds of soil was placed in each 8-inch diameter pot lined
with a polyethylene bag, The four soil salinity treatments were developed

1 Contribution from the Soil and Water Conservation Besearch Division, Agricultural
RBesearch Serviee, USDA, in cooperation with the Texas Agricultural Experiment
Station, Texas A&M University,

2 Besearch Soil Scientists, and Biological Technician, respectively, USDA, Weslaco,
Texas.
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by leaching with waters having electrical conductivities (EC) of 1.2,
3.6, 7.2, and 10.5 mmhos/em. To maintain constant soil salinity, a small
perforated plastic funnel was inserted through the bottom of each bag
to allow free drainage.

Average electrical conductivity (EC) of available Lower Rio Grande
Valley irrigation water is 1.2 mmbhos/cm or a salt concentration of 12.6
mcqﬁitcr. This water was used for the 1.2-mmhos/cm salinity treatment.
Synthetic solutions were developed with a mixture of NaCl, CaS0,*2H-0,
MgCl*5H:0 and KCI salts to simulate the same ionic ratios as the avail-
abl,:e irrigation water for the other salinity treatments. Soil equilibration
was considered complete when the EC of leachates equalled that of the
applied waters. Soils were then incubated at field capacity {159% mois-
ture) for two weeks without further evaporation or drainage.

Spinach seeds (var. Hybrid 424) were planted on January 11, 1971
in the salinized soils and thinned to 12 plants in each pot after emergence.
The same treatment waters and drainage criteria were used after plant
emergence.

BRegent grade Ca{NOs )z was applied in agueous solution to develop
nitrogen rates of (), 50, 100, 150 mg N/kg of soil (0- to 300-1b N/acre).
Nitrogen was applied in three applications at 2-week intervals after
emergence. Salinity and nitrogen treatments were factorially arranged
in a 4 x 4 design with 8 replicates, giving a total of 128 pots.

Flant tissue was harvested two months after emergence (January
15 to March 15, 1971}, Chlorophyll content of a single representative leaf
from each pot was measured just prior to harvest (1).

RESULTS AND DISCUSSION

Eelative fresh vields for the various soil salinity and nitrogen fertiliz-
er treatments are shown in Figure 1. All values are based on a maximum
yield of 146 g/pot produced on the 1.2-mmhos/em salinity treatment
with 150 mg N/kg soil. Figure 2 depicts effects of salinity and nitrogen
stresses on plant growth. Nitrogen stress restricts vield more than the
10.8-mmhos/cm salinity level. Plant emergence was also delayed at the

Table 1. Chemical characteristics of Brennan fine sandy loam soil used
in this study.

pH CECa EC,h  SAR N NO,—N Estractable
NaHCO,—P
med/100 ¢ mmhos/em T ppm JEER

7.7 11.4 1.2 0.60 .06 a1 24

2 Cation exchange capacity
b Electrical conductivity of saturated extract
¢ Sodium absorption ratio
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two higher levels of salinity, and damping-off problems were experienced
in the absence of nitrogen fertilizer.

When soil salinity equalled or exceeded 7.2 mmhos/cm, relative
vields were less than 50% of the maximum at all levels of nitrogen
tertilizer. Nitrogen additions consistently increased relative yields at the
two lower salinity levels, However, vield curves for nitrogen fertilizer
rates become more curvilinear as soil salinity increases. Each increase
in salinity significantly depressed vields at the two highest nitrogen levels.
To maintain a given economical yield as soil salinity increases from 1.2
to 7.2 mmhos/cm, increasing nitrogen fertilizer rates are required.

When chlorophyll content of spinach leaves is used as an expression
¥ P
of quality, nitrogen fertilizer becomes extremely important. A deficient

100 | 1.2 mmhos/cm

Max. Yield=146 g/pot

80

3. 6mmhos/sem
60r

7.2 mmhos/cm
40+

10.8mmhos/cm

RELATIVE YIELD, fresh weight
n
O
T

D | 1 i 1
0 50 100 150
NITROGEN SUPPLY, mg N/kg soil

Figure 1. Effect of soil salinity and nitrogen fertilizer on growth of spinach.
Soil salinity values are electrical conductivities of saturated extracts (EC). The
vertical bar represents the Ls.d. at the 5% probability level,
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2. The elfect of nitrogen fertilization within a soil salinity level (A},
and the salinity within a nitrogen fertilizer level (B}, Soil salinity: 5, = 1.2, 5,
= 10.8 mmhos/em. Nitrogen fertilizer: N, = 0.0, N, =
150 mg N/ke =nil,
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nitrogen supply significantly reduces chlorophyll content (Table 2) as
well as leat size. Salinity does not appear to influence chlorophyll con-
centration when expressed on a w::ig]l:t basis. However, salinity did re-
duce leaf size and presumably chlorophyll yield.

Leaf succulence {(90% water) was not influenced by either salinity
or nitrogen fertilizer. However, total water use is related to leaf size,
which was affected by both salinity and nitrogen treatments.

Results of this experiment suggest that nitrogen fertilizer improves
both quantity and quality of spinach grown on saline soils. Optimum
nitrogen requirements appear to decrease with increasing soil salinity.
However, nitrogen fertilization may offset the effects of soil salinity on
spinach growth.

Table 2. Effect of soil salinity and nitrogen fertilizer on chlorophyll
content of spinach leaves.

Experimental Experimental
nitrogen level Chlorophylla salinity (EC) level Chlorophylla
mg N/kg zoil mg/f e mimhos/ om mgfe
1] 6.00 o 1.2 11.18 a
a0 1,65 b 3.6 1252 a
1040 14.98 ¢ 72 11.86 a
150 1641 ¢ 10.8 1251 a

a Values followed by the same letter do not differ significantly at the 5% level by
Dhunecan’s Multiple Range Test.
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Ridge-Depressional Planting Technique

for Tomatoes!

C. L. Gonzarez and M., D, Hemwsman®

Abstract:  Yield of marketable tomatoes produced in shallow, narrow trenches
was 140 tons/acre vs 90 tons/acre for conventional bed configuration. Advantages
of the trenches were higher nighttime soil temperature, reduced wind damage of
the young seedling, increased soil moisture in the seedbed, and lower accummlation
of salt in secdhed.

INTRODUCTION

The Lower Rio Grande Valley used to grow between 30 and 40
thousand acres of early spring tomatoes, making it one of the major
tomato producing areas in the United States. Current annual acreage is
approximately 10 thousand (3). The prices received for fresh tomatoes
are generally highest in April and lowest during June (1). However,
Texas tomato growers must compete with California, Florida and Mexico
for early markets. Environmental extremes of either heat or cold ad-
versely affect the growth and production of the tomato plant.

Among the most common problems encountered with winter-seeded
vegetables in the Lower Rio Grande Valley are freezes, wind damage.
irregular soil temperature, lack of seedbed moisture, and poor seed
germination. Previous work with foam for frost protection showed that
planting in trenches reduced the cost of the foaming material (2). In
1970, another experiment was conducted to investigate the effects of
narrow, shallow trench planting of early tomatoes as compared with
conventional ridge planting. The results of this experiment are given in
this report,

METHODS AND MATERIALS

The treatments consisted of single rows of tomatoes (Variety Home-
stead 24} planted in the bottom of a trench, 6 inches deep and 4-7 inches
wide, placed in the center of a conventional 38-inch lister bed and single
rows of tomatoes planted conventionally on the top of 38-inch planed
beds. Each treatment consisted of 6 rows, 50 feet long.

The trenches were excavated with a three-row Rotary Corrugator.?
The ridges were prepared using conventional equipment. All the treat-

Contribution from the Soil and Water Conservation Research Division, Agrienltural
Research Service, USDA, in cooperation with the Texas Agricultural Experiment
Station, Texas A&M University.
% Spil Scientist and Research Soil Scientist, respectively, USDA, Weslaco, Texas,
3 Use of a company or product name by the U. §, Department of Agriculture does
not imply approval or recommendation of the product to the exclusion of others
which mav also he suitable.

—
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ments were hand planted on January 24, 1970 and thinned to 14-inch
spacing on February 24. The plants were fertilized with 60 pounds
N/aere at bloom. Plant indices for evaluating the trench planting tech-
nique include vield and plant height measurements. Yield measurements
are by individual rows.

Soil temperatures were recorded using thermocouple sensors placed
1 inch below the soil surface at the bottom of the trench and 1 inch
below the soil surface in the top of the conventional elevated ridge.
Continuous temperature records were obtained by utilizing a multipoint
strip chart recorder with an internal reference junction.

Soil moisture was determined gravimetrically, Wind speed was
measured with a hot wire anemometer. The data were statistically
analyzed as a paired block experiment. Electrical conductivity of satura-
tion extract (ECy) was measured for both the conventional bed and the
trench bed configuration to determine the salt distribution.

RESULTS AND DISCUSSION

Tomato plant and fruit weight and plant height for different dates
during the growing season are presented in Tables 1 and 2. The data
indicate that the plants grew faster in the trenches than in the conven-
tional bed planting. Plant weights (fresh) from the trench treatment were
twice those grown on the conventional ridge planting confignration.

The tomatoes in trenches matured 3 weeks earlier and produced a
significantly higher yield (1019 vs 65.1 pounds/30 foot row) than did
those growing on the conventional beds. The difference in yield of first
harvest (7.2 vs 0.5 pound/50 foot row) indicated that the environmental
factors associated with the trench bed configuration quickened growth
and maturity,

The faster plant growth on the trench treatment was probably as-
sociated with a number of factors including soil temperature, wind pro-
tection, and soil moisture. Soil temperature on the conventional treatment

Table 1. Weight and height of tomato plants at different dates.

Weight _Heigfit
Treatments Treatments

Date Trench  Concentional Date Trench  Conventional

- — CGramsl — — — — Inches — —
/3770 0.6 3.3 2/34/70 2T 1.5
a515/70 41.2 149
3/19/70 0.1 24 8 3/3/70 29 2.0
3/24/70 T5.3 40.1

4/7/70 5504 237.8 4/20/T0 21.7 14.5

1 Average fresh weight of 10 plants.
G5
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was about 11°C warmer than in the trenches at midafternoon, but quickly
dropped at night (Figure 1). The soil remained at low temperature for
approximately 12 hours. The soil temperature of the trench treatment
did not exceed 20°C during the daytime but it did not drop as low during
the night. Data from a previous experiment indicated a 2°C differential
between an elevated conventional ridge temperature at night compared
with the temperature in the trench (2).

The soil at the 0- to 3-inch depth generally had 2% more moisture
in the seedbed trench treatment than in the conventional ridge treatment.
This reflects the reduced evaporation associated with the lowered relief
of the trench.

Visual observations indicated that wind speed within the trench
was lower than on the conventional treatment. Reduced wind speed is
one of the most favorable results of trench planting,

The open furrow between rows was used to irrigate both treatments,
Following irrigation all treatments were sampled for salt distribution
(Figure 2). The ECy from the trench furrow averaged 2.9 mmhos/cm
compared with conventional bed ECy of 41 mmhos/em. The trench,
therefore, was more favorable for seed germination and plant establish-
ment than the conventional bed. The open furrow (ECy = 2.1 mmhos/cm)
was the least saline, due to leaching effect of the irrigation water, and
was only slightly lower in salts than the trench furrow.

SUMMARY

Tomatoes planted in shallow trenches yielded 14.0 tons/facre com-
pared with 9.0 tons/acre for conventionally-planted tomatoes. Marketable
tomatoes were produced 3 weeks earlier in the trench treatment. The soil
temperature remained higher at night and wind speeds were lower on

Table 2. Tomato fruit harvests at different dates and total yield for
trench and conventional planting,

Ph; ringe c;;iﬁ;zimrﬁan

Dhate Trench Conventional
— — — — Pounds?! — — — —
5/8/T0 72 0.5
5/18/70 19.6 3.1
5/26/T0 10.1 5.0
8/3/70 241 122
6/9,/70 254 28.5
8/12/70 15.4 139
Total pounds 101.9 3.1

Tatal tons/acre 14.0 2.0

1 Sampled row length was 50 feet,
t = 4.79 **
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Figure 2. Comparison of salt distribution for trench planting vs conventional ridge
planting.

the trench treatment. Soil moisture percentages were higher in the trench
furrow for longer periods of time following rainfall or irrigation than
in the conventional bed (0-3 inch depth).
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A Comparison of Peeling Methods to Improve
Firmness in Canned Seasoned Salad Pack Tomatoes

GUADALUPE SaLDAaNA, THOMAS 5. STEPHENS,
Harorp E. Brown and Frawcis P, GrirriTas!

Abstract: Chico varety, M-110 and M-121 strains of tomatoes were peeled
with hot ealeium chloride, liguid nitrogen, and hot water, and canned as seasoned
Hulﬂil (specialty ) pack tomatoes with and without calcium chloride added to the
product,

The salad pack prepared from tomatoes peeled with a hot calcium chloride
solution were firmer than tomatoes peeled with either hot water or liguid nitrogen
and were slightly firmer than tomatoes peeled with hot water or liguid nitrogen with
added calcium, The addition of calcium chloride to the salad pack tomatoes which
had been peeled in hot water or lguid nitrogen increased the shear press values of
Chicoe variety from a reading of 16 to .50; of M-110 strain from .17 to .35; and of
M-121 strain from .31 to .75, Tomatoes in the salad pack which were peeled with
ligguid nitrogen contained the same amount of natural caleivm and were as firm as
tomatoes peeled with hot water. There were only slight differences in pH, titratable
:,u::it]itfr', and “Brix which could be attributed to the peeling method or the addition
of calcium chloride to the tomatoes, The outside surfaces of the tomatoes peeled in
ilquid nitrogen were smoother and had a redder visnal color than tomatoes peeled in
ot water,

INTRODUCTION

The cryogenic peeling of tomatoes described by Brown, et al. (1)
offers a new method of peeling tomatoes in order to prepare and im-
prove a seasoned salad {spe-ciaﬁy} pack tomato product from southern
grown tomatoes. Tomatoes grown duwring the spring in the southern
states ripen during high temperature conditions and have a tendency
during some growing seasons to be a little soft. It is more difficult to
prepare a firm, crisp, highly colored seasoned salad pack tomato product
trom these tomatoes than l};om tomatoes grown undl;ic more ideal condi-
tions, A method of peeling tomatoes which will result in a high degree
of wholeness, increased firmness and crispness, and retain the red color
of the tomatoes in the finished product, would be very desirable, Can-
ned seasoned tomato slices and wedges are prepared for commercial
distribution from tomatoes grown in the western part of the United
States, These pre-seasoned tomato slices and wedges are used as substi-
hﬁfﬁh or to supplement fresh tomatoes in the preparation of vegetable
salads,

The purpose of this investigation is to compare the quality of sea-
soned salad pack tomatoes which have been peeled by three different

1 Physical Science Technician, Research Food Product Technologist, Research Chem-
ist, and Research Food Technologist, Food Crops Utilization Research Laboratory,
SMMNRD, ARS, USDA, Weslaco, Texas.
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methods: hot water, hot calcium chloride, and liquid nitrogen; and
canned with and without caleium chloride added to the product.

MATERIALS AND METHODS

Chico variety and M-110 and M-121 strains of tomatoes were grown
at the Texas A&M University Agricultural Research and Extension Cen-
ter,? Weslaco, Texas. Chico variety and M-110 strain are pear shaped
tomatoes, and M-121 strain is cherry shaped. Approximately 100 pounds
of fully red-ripe fruit of Chico variety and M-121 strain and 75 pounds
of M-I10 strain were harvested, washed, and all eracked, insect-damaged,
and sunburmed tomatoes removed, There were five samples of tomatoes
prepared from Chico variety and M-121 strain, and four from M-110
strain. The first sample of tomatoes, the control, was dipped 1 minute
into boiling water, hand peeled, and canned with sodium chloride added.
Tomatoes for the second sample were peeled with hot water and can-
ned with a 30-grain salt tablet containing 807 sodium chloride and 20%
calcium chloride. Sample No. 3 was peeled according to Childs, et al. {(2)
method of submerging the tomatoes 29 seconds in a boiling 429 calcium
chloride solution (bp 250°F) and canned without additional calcium
added but with the sodium chloride level adjusted to that of the control
pack, The third sample of M-110 strain was omitted. The fourth and
fifth samples were peeled by submerging the fruit in liquid nitrogen for
20 seconds and thawed in tap water for 30 seconds, according to the
method of Brown, et al.{1). Tomatoes of sample No. 4 were canned with-
out caleium salt and sample No. 5 had a 30-grain salt tablet containing
caleium chloride added to each can.

Twelve No. 303 cans for each of the five treatments for the three
cultivars were prepared by adding the following flavoring ingredients to
each can: 10 ml 45-grain vinegar, 35 ml of vegetable oil (Wesson®),
2 g of garlic powder, 2.5 g salt, 45 ¢ of tomato seasoning (Stange No.
97588), and 2.36 g citric acid. After the tomatoes were peeled, Chico
variety and M-110 strain were cut into 3g-inch slices. M-121 strain
(cherry type) was packed as whole tomatoes. Approximately 300 g of
tomatoes were weighed into each can and hot tomato juice added. The
cans of tomatoes were placed in a steam exhaust box until the center-
can-temperature reached 160°F, closed, cocked 15 minutes in boiling
water, cooled in tap water, then stored at 70°F to allow the flavoring
material and tomatoes to equilibrate.

Drained weight of the tomatoes was determined according to the
procedure outlined in the United States Standards for Grades of Canned
Tomatoes (9). Degree of firmness was determined on 200 g of drained

2 The authors wish to express their appreciation to Mr, Paul W, Leeper, Texas A&
University Agricnltural Rescarch and Extension Center, Weslaco, Texas, for sup-
plving the tomatoes for this study.

5 Use of a company and/or product name by the Department does not imply approval
or Hi;]mm"mdmm of the product to the exclusion of others which may also be
suitable.
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tomatoes with an Allo-Kramer Shear Press (4). The instrument was
operated using a 1000-1b. proving ring, a 50% range setting on the re-
corder, and l-minute time setting for the full stroke of the instrument,
The area under the time-force curve on the recorder was measured with
a Gelman Planimeter Model No. 39231,

The drained tomatoes from the firmness determintaions were blended
without the cover juice for 2 minutes in a Waring Blendor, deaerated
and used in the determinations of color, pH, titratable acidity, *Brix, and
percent calcium.

Color notations were made on the blended samples with a Gardner
Color Difference Meter which had been standardizeh with a tomato red
color plate;: RID = 5.36, a = 304, and b = 14.6. The a/b ratio was
used in color comparisons according to Robinson, et al. (6).

Titratable acidity was determined by titrating 10 g of the blended
tomato sample diluted with 100 ml of distilled water to a pH of 8.2
using 0.1567N sodium hydroxide and a Corning Model 10 pH meter.
The pH was measured with the same pH instrument. A Bausch and
Lomb refractometer was used to determine the °Brix.

Calcium content of the blended tomato samples was determined
with a Perkin Elmer Model 303 Automic Absorption Spectrophotometer
using the dry ashing technique. This procezllure involves accurately
Weig ing 10 g of blended sample, bringing the sample to dryness at
90°C in a drying oven, then ashing the sample overnight at 500°C. The
ashed sample was taken up in 59¢ HCl containing 1% lanthanum and
caleium determined according to the procedure described by the manu-
facturer of the instrument.

The data were subjected to an analysis variance as deseribed by
Steel and Torrie (7).

RESULTS AND DISCUSSION

The hot water, calcium chloride, or liquid nitrogen methods of
peeling did not have a significant effect on the drained weights of Chico
variety or M-121 strain of salad pack tomatoes, Table 1, 3. However,
M-110 strain with calcium r:h]urige added was significantly greater in
drained weight than tomatoes without caleium chloride added, Table 2,
Kertesz, et al. (3) reported an inerease in the drained weight of whole
canned tomatoes to which ealeium chloride had been added, and
Stephens, et al. (8) found that the drained weight was greater in canned
whole tomatoes peeled in a hot calcium chloride solution compared to
tomatoes peeled in hot water. The calcium chloride treated samples of
Chico variety and M-121 strain did not have a significantly greater
drained weight value than the untreated samples probably because of
small differences in can-fill-in weights at the time of processing,

The nitrogen peeled tomatoes with calcium chloride added tended
to be higher in drained weight in all three varieties than the other peel-
ing methods and treatments; however, it was not statistically significant,
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Tomatoes peeled in caleium chloride were as firm or firmer with
approximately the same or a smaller amount of calcium in the finished
product than tomatoes peeled with hot water or liquid nitrogen to which
calcium chloride had been added. However, the small cherry type to-
matoes, M-121, Table 3, absorbed about twice as much calcium from
the peeling solution than did Chico variety, Table 1. The cherry type
tomato absorbed more calcium due to the increased surface area exposed
to the hot calcium chloride solution. Although tomatoes peeled in hot
caleium chloride are firmer than tomatoes peeled in hot water or liguid
nitrogen, calcium peeling has limitations, It is difficult to control the
amount of calcium absorbed by the tomatoes from the hot peeling solu-
tion and according to Stephens, et al. (8). the dissolved solids from
broken fruit in the boiling calcium chloride solution may impart a
burned-sugar smell to the tomatoes.

Calcium chloride added to the cans of salad pack tomatoes whether
they were peeled in hot water or liquid nitrogen caused an increase in
the shear press values when compared with hot water peeled tomatoes
with sodium chloride added, and increased the amount of calcium ab-
sorbed by the canned product. However, if the hot water peeling method
is compared with the nitrogen peeling method, Tables 1, 2, 3, there are
no significant differences between the amounts of calcium absorbed or
the shear press values obtained. The three cultivars had about .010%
caleium in the hot water or liguid nitrogen peeled fruit with shear press
values of about .16 for Chico and M-110, and .31 for M-121, whether
hot water peeled or liquid nitrogen peled. The increased shear press
values for the M-121 tomatoes were probably due to the fact that these
where whole tomatoes and could have contained a higher percentage of
“core” than did the slices from the other cultivars. Adding calcium
chloride to the cans increased the percentage caleium in the tomatoes
to approximately .042% for the three cultivars and increased the shear
press values to approximately .50 for Chico, .35 for M-110, and .75 for
M-121. Brown, et al. (1) reported that Chico variety tomatoes which
had been peeled with liquid nitrogen had a greater shear press value
than comparable samples peeled with boiling water and that the addi-
tion of caleinm chloride to the cans incre-ases the firmness of the nitro-
gen peeled tomatoes more than the hot water peeled tomatoes, but the
was working with canned tomatoes without seasoning. The oil and
seasoning added to the salad pack tomatoes might have altered the
ability of the tomatoes to ahsm'll:; caleium from the cover solution.

The slightly lower pH of most of the samples with added calcium
chloride and those peeled in calcium chloride may be attributed to an
increase in methylesterase activity, McColloch and Kertesz {(5) re-
ported that an increase in concentration of di-valent salts cause a cor-
responding increase in the enzyme activity freeing more carboxyl groups
to lower the pH. In most of the samples treated with calcium chloride,
there was a corresponding inerease in titratable acidity values as the pH
values decreased. The changes in pH and titratable acidity were very
small for all treatments.
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Table 1. Quality of salad pack tomatoes prepared from Chico variety.

Gardner
Drained Shear Titratable Color
Treatment Weight Calcium Press pH Acidity Brix Nuotation
£ % Values g “ alb
Hot water peeled 271al A0a 15a 3.6ab 1.13he 7.7h 1.76a
Hot water peeled,

CalCly, added 279a 42 A5h 3.5a 1.21¢ 7.9b 1.70a
CaCly peeled 277a .026h .G0b 3.5a 1.15he 7.9h 1.68a
Na peeled 279 A0a 16a 3.7h 1.02ab 7.8b 1.65a
Na peeled,

CaCly added T8ha {42 58b 3.6ab 1.00a T8a 1.78a
1 Values followed by the same letter are not significantly different at the 5% level by Duncan’s Multiple Range Test.

Table 2. Quality of salad pack tomatoes prepared from M-110 strain.
Gardner
Dirained Shear Titratable Colar
Treatment Weight Calcium Press pH Acidity Brix Notation
g % Values 2 : alh
Hot water peeled 259ahb! 010a Jl6a 3.7b 1.04a 7.6a 1.74a
Hot water peeled,

CaCly added 276be 041k 37h 3.7b 1.02a T.Ta 1.70a
Nsy peeled 257a 010a JdTa 3.7b H8a T.6a 1.69a
Ny peeled,

CaCl, added 284 043b Adh 3.6a 1.01a 7.5a 1.75a

1 Values followed by the same letter are not significantly different at the 5% level by Duncan’s Multiple Range Test.



Table 3. Quality of salad pack tomatoes prepared from M-121 strain.

Gardner
Drained Shear Titratahle Color
Treatment Weight Caleium FPress pH Acidity Brix Nutation
£ % Values %o o alb
Haot water peeled 2701 01la Sla 3.8a 1.16a T.3ab 1.74a
Hot water peeled,

CaCl, adgud 28Ta JO45he .75hb 3.5h 1.31b T.1la 1.77a
CaCly peeled 287a 0d7e 1.14c 3.5b 1.26b 7.5h 1.75a
N peeled 280a 01la 3la 5,064 1.18a 7.4h 1.85a

Ny peeled,

CaCl, added 304a [M41hb T6h 3.5b 1.22a 7.3ab 1.75%

1 Values followed by the same letter are not significantly different at the 5% level by Duncan’s Multiple Range Test.



There was a significant difference in “Brix, but the differences were
small and could not be attributed to the peeling methods,

There was no statistical difference in color as measured by the
Gardner Color Difference Meter hetween the blended tomato samples
peeled by the three different methods, nor did the addition of caleium
chloride affect color. However, the tomatoes peeled with liquid nitre-
gen had a much smoother suwrface and a redder visual color which the
instrument did not detect, possibly because the color notation was made
on the blended tomatoes. Brown, et al. {1} observed the same condition
existed when canned tomatoes were peeled with liquid nitrogen.

The liguid nitrogen method of peeling tomatoes for a seasoned salad
pack product is preferred to peeling the tomatoes with calcium chloride
or hot water. Peeling in calcium chloride produces a firmer tomato;
however, it is difffmﬁ to control the amount of caleinum absorbed by
the tomatoes and spent caleium chloride solution aggravates the canner
waste disposal problem. Tomatoes peeled in hot water appear rough
and the exposed white vasular bundles detract from the visual appearance
and color of the tomatoes,
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The Vegetable Industry in the Rio Grande Valley
Past, Present and Future!

Wavywe A, Snoweks®

Man has been on the earth about one million years, but has been
farming only approximately one and a half percent of that time, or
17,000 years. Farming, as we know it, was introduced into the Rio
Grande Valley by the early settlers. Historical accounts of the early
settlements indicate that as early as 1770 cattle raising was the main
farm enterprise. Gradually, the area planted to crops increased and
consisted mainly of raising subsistence crops as corn, beans, peppers
and other vegetables. Cultivated crops were produced on slightly more

A than 2,000 acres as late as 1550, but by 1900 the area had increased to
10,000 acves according to the Federal census.

The first major agricultural crop endeavor of any importance began
j’zﬂlmut 1890, when a small sugar factory was ereceted, which was supplied
{ with sugar cane grown with irrigation. In 1902 permanent irrigation sys-

| tems began to be installed in the Valley. In the same year a rice mill

" was erected at Brownsville, and an extensive acreage of irdgated rice was

II planted in Cameron County. This project was short lived, as rice culture
wis abandoned in 1905,

With the advent of the railroad in 1904 and the arrival of new set-
tlers, agriculture had its real beginning, Two sugar mills were con-
structed in 1908, — one at Brownsville and one at San Benito. High
ruality cane was grown extensively over much of the Valley for a number
of years, but the last five major mills were closed in 1921 because of
low sugar prices due to a relaxation of sugar imports.

Onions were an important item in the early develonment of the

L Valley's vegetable industry, accounting for 487 of the volume shipped

in 1907; the first vear that production is said to have assumed commer-

cial importance. Onions were first grown as an irrigated crop, but

, gradually production moved to the dryland and by 1923 approximately
3,000 acres were raised in Willacy County.

from 8,940 acres of cultivated land in 1910 to 74,168 acres in 1920 in

? Rapid progress of farming in the Valley is evidenced by the increase
Hidalgo County alone, which was increased to 127,220 acres by 1924,

Corn ranked second to cotton in acreage in the early 1920's followed
by truck crops. Vegetable growing was on the increase, with cabbage

1 Presented at the 25th Annual Horticultural Institute, Weslaco, Jonuary 19, 1971,
? Viee President, Trophy Frozen Foods, Inc. and Genersl Manager, Griffin and
Trand, Tne., MeAllen.
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being the main vegetable crop. Cantaloupes, tomatoes, peppers, green
beans and other vegetable crops were inereasing in importance and heing
shipped to the fresh market. Lettuce was grown with fair results, but
qunlli)ty was irregular and potatoes, as well as spinach and other green
crops, were tried in the late 20's and early 307s.

There have been two major growth periods of the vegetable in-
dustry — just prior to the depression of the 1930°s and just after World
War IT in the mid and late 1940,

By 1947 an enormous increase in the irrigation facilities in the Valley
had taken place with the formation of many new irrigation and improve-
ment districts. The completion of Falecon Dam, which caught its first
water in 1954 from Hurricane Alice, gave a big boost to the vegetable

industry.

The agricultural economy of the Lower Rio Grande Valley is the
most complex in the state and, possibly, in the nation. With a subtropical
climate and year long production, it is the most intensively cultivated area
in the state. The four South Texas counties, Cameron, Willacy, Hidalgo
and Starr, comprise the Lower Rio Grande Valley. an area of some
4,226 square miles, a little more than 19 of the land area of Texas but
right at the top in Farm cash income in comparison with other areas,

After major freezes in 1949 and 1951, much of the citrus land was
planted to vegetable crops, but a bigger percentage went into cotton.
In 1949 there were 152,000 acres of vegetables, while in 1959 the acreage

had dropped to 126,000 acres. In 1969 less than 100,000 acres of vege-
tables were planted.

The peak vears of vegetable production in the Valley were during
World War II and the vears just following the War — the 40's and early

50's. With the large demand for food and fiber during this period, the
greatest number of farmers and shippers were active in the Valley.

Some of the same factors that caused a decline in the vegetahble
industry during the 30% also caused the decline after World War II,
namely a reduction in the number of farm units due to many complex
factors. The same trends in the Valley are also to be found in all vege-
table growing areas in the United States. In 1925 there were 6.5 million
farms in the United States making up 259 of the population, while in
1970 only 2.8 million farms, or 5% of the population, and the year 2000
projects only 0.5 million farms in the U. 5. However, the importance
of Valley vegetable nroduction to the horticultural economy of Texas
is still indicated by the fact that Hidalgo and Cameron Counties grow
the greatest variety of vegetahles of any counties in the state.

Hidalgo County in 1959 had the highest acreage, or was in the top
ten counties of highest acreage, with some 15 different vegetable crops.
Area Farm Management Specialist, Ralph E. Peterson, ranked the 10
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most important Valley vegetable crops in the following order:

1. Omions 6. Green peppers

2, Carrots 7. Spinach

3. Cantaloupes 8. Sweet corn

4. Cabbage 9. Lettuce

5. Tomatoes 10. Honey dew melons

Other vegetables of importance in the Valley are broceoli, beets, cucum-
bers, beans, squash and watermelons, Time will permit only discussion
of a few of the crops from the above list.

Onions — With the development of vastly superior varieties, which
burst dramatically upon the scene in the late 1940°s and early 19507,
production shifted again almost exclusively to the irrigated sections. Shar-
ing the Nation’s spring onion deal with the Laredo, Coastal Bend and
Winter Garden districts, the Valley grows from 9500 to 12,000 acres
each vear,

Carrots became a commercial erop in the Valley about 1920 and was
a well established item by 1930, Produced for hoth fresh market and pro-
cessing, the Valley grows 25,000 to 30,000 acres of carrots each season.
The 1951 freeze, which froze the tops, put the Valley in the “cello”
business.

Cantaloupe production is of great interest because the Valley pro-
duces the first melons in the nation each spring. The acreage declined
with the growing incidence of powdery and downy mildew diseases and
the ravages of aphids. The development of superior disease resistant
arieties, as Perlita, and hetter insect and disease control chemicals are
primarily responsible for the current expansion of the enterprise. Acreage
has increased significantly in recent vears with a current season estimate
‘(:f i‘%ﬂm acres; production is centered in the drier Western areas of the

alley.

Cabbage has been, perhaps, the most important vegetable in the
establishment of the winter vegetable industry. With the development
of competing production areas and the instability of market prices, acre-
age in the Valley has significantly declined. In recent years, acreage has
varied from 15,000 to 20,000 acres.

Tomatoes, formerly a mainstay of the vegetable industrv declined
in recent vears; from 35,000 acres spring tomatoes in 1953 to only 8,700
in 1965. During this same period, Florida increased their plantings from
24,400 acres in 1953 to 50,170 in 1965. Although there have been nroduc-
tion improvements. such as improved varieties and more effective pest
control practices, these have not been sufficient to offset the effects of
competitive areas. The recent development and release of the Chico to-
mato has provided the processing industry with a variety competitive in
yield and raw stock quality. New strains of promise are nearing perfec-
tion and release as vineripe market types.
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GENERAL CONSIDERATIONS

Many changes have taken place in the past few years. For instance,
before the 1951 freeze there were 44 canners in the Valley, now there
are only 5 in operation,

The trend from small farms to larger farms and to corporate farming
operations or grower-shipper complex, has gained momentum the last
ten years, and there seems to be no end in sight. The only exception
is in a small specialized, highly technical operation.

°d

The Valley is below average on most vegetable crops as far as m—(*’

duction and value per acre are concerned. This is not necessarily as bad
as it sounds, since land prices and production costs are also below U. 5.
averages. What is important is that difference between the unit cost and
unit price received, which will give the highest net return.

Another major factor involved in our vegetable situation is the
foreign trade situation, Imports from Mexico, for instance, have increased
5 fold during the past 10 vears and most of this is due to vegetable crops
requiring high labor inputs. Our only hope in reversing this tend lies in
our ability to produce a better quality produet, at a lower or equal price

and to transport and market it at a profit. This means mechanization of .~

many of our crops and substitution of capital for labor,

Trends of food consumption in the U. 5. dictate what path we
should take in the vegetable industry.

Processed vegetable consumption in the U. 8. has increased 377
in the last 15 years, with the largest increase in frozen processed vege-
tables. Fresh vegetable consumption in the U. §. increased approximately
157 during the same period.

Expansion of the vegetable processing industry in the Valley should
be encouraged in order to keep up with consumer trends. For with im-
proved technology, improved machinery, new hybrids, herbicides the
Valley can keep pace with the vegetable demands. There are now three
large freezing plants in the Valley and 5 canning plants, and it is my
helief that more will be fortheoming,

As our population increases the demand for vegetables will increase,
but per capita consumption has been decreasing somewhat. For years,
1500 pounds of food consumed per person per vear has been a “rule
of thumh”; now researchers use 1,450 to 1,475 pounds.

In the United States we have the capacity to overproduce our con-
sumptive needs by 187 while 90% of our production is consumed in
the U. S. In the future we will be faced with increased surplus production
if careful planning is not carried out. Technology has heen able to in-
crease food production faster than population has increased.

The tend toward bhoth enterprise and geographic specialization is
fuite pronounced. Along with specialization and increased mechaniza-
tion, many vegetable crops are shifting from the fresh market to the
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process market, The approximately 30,000 acres of vegetables now being

#‘ grown for processing in the Valley at a pre-determined price take the

S

risk out of marketing and do not compete with the fresh market.

Imports of vegetables are becoming more important than exports,
with the imported crops primarily those which are too difficult to mecha-
nize domestically and require large amounts of labor, that is becoming
more expensive with each passing year.

In the Valley at present we now have approximately 96,000 acres in
vegetables and 80,000 acres in citrus out of 705,000 acres under irrigation.
It appears that in the future highly skilled, highly mechanized operators,
coupled with hyhrid seeds, herbicides and the like will be able to survive
in dle society ahead.

The vegetable industry of the Valley has problems that require at-
tention, research and long term consideration; the more important are:

(1} Drainage — salt build up.
(2) Water supply — water suit, etc.
(3) Capital supply — Unit banking requirement in Texas.

(4) Advertising and promotion restraints — enabling legislation
needed.

(5) Railroad Commission permits for additional trucks as railroads
become less efficient and profitable.

(6) Legislation aimed at curtailing pesticides and fertilizers and
herbicides through the new E.P.A,

SUMMARY
Since World War II, the direction of production trends for Fruits and

* vegetable products has been very similar. Both groups have had a re-

duction in number of farms and an increase in size of farms; for both,
total output and output per farm has inereased. Acreage declined steadily

. until recent years. Since 1964, however, acreage has increased slightly.

The trend toward geographic specialization and larger producing
units is fostered by advances in the technology of producing, harvesting,
handling, and transporting fresh fruit and vegetable products. Faster
and cheaper product movement reduces the advantages of small scale
producers near major population centers and promotes growth of larger
scale commercial producing units in areas where soil, climate, and costs
are more favorable. Economics of size favor the larger producer.

The utilization of fruits and vegetables has changed markedly in the
direction of processing. Mechanization has been a major influence in this
change. The increase in utilization through processing appears to be a
contributing factor to the trend toward concentration and specialization
in production. Specialization and increase in size of enterprise is neces-
sary to justify the adoption of mechanization. Processing firms tend to
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locate in areas of relatively dense production, and the establishment of a
processing industry stimulates further production increases.

As processing increases, the fruit and vegetable producing areas
which surround and supply large metropolitan centers with fresh pro-
ducts will find their markets diminishing. Production and farm numbers
in such areas will tend to decline or be stifted to production of processed
fruits and vegetahles,

Imports of vegetables exceeded exports in 1969, and imports of fruits
are rising more rapidly than exports. As we examine the trends in foreign
trade, the rapid increase in imports is most relevant to our interest in
mechanization. It suggests a comparative advantage in the production of
selected commodities primarily because of lower labor costs in foreign
countries and the inability to mechanize the domestic production. Farm
labor, land, and other input costs have been rising rapidly, and they are
likely to continue this trend. In the future, we are more likely to import
the fruits and vegetables with a high labor requirement and export those
that we can mec]%anizx:, A good example is onions and carrots. Last vear
3 shiploads of onions and 2 of carrots from the Valley were shipped to
Europe. Those crops that cannot be mechanized will likely decline in
total production, a]lthough not necessarily in total value.

Increased demand for fruits and vegetables in the future will come
primarily from increases in population. Per capita consumption is likely
to remain relatively steady with only small increases in the near future.



Effects of Foliar Applications of Iron, Manganese,
Zine and Boron on Crop Yield and Mineral
Composition of Sweet Potato Leaf Tissue

D. R Parerson and D. E. Speicats!

Abstract:  Foliar sprays containing iron, manganese, zine and boron wers ap-
FIM to Centenndal sweet potato plants. Use of a spray containing zine resulted in a
highly significunt increase in the zine concentration of the leaf Hssue. Foliar applied
iron signiticantly reduced leaf caleium and boron content. There was a highly signifi-
cant increase in the boron and a significant reduction in the zine concentration of the
leat tissue when boron was applied as a foliar spray. None of the 16 spray combina-
tions had any significant effect on the grade or yield of sweet potato roots at harvest,
The phosphorus, potassiom, molybdenum, manganese, copper, strontium and barium
content of the sweet potato leat tissue was not significantly affected by the foliar
sprays noted above.

INTRODUCTION

Secondary and trace elements are of major importance in the pro-
duction of a commercial erop of sweet potatoes (3, 6, 9, 11, 12). Lambeth
(8) found no significant response to Mg above the base (2.3%) level
of cation exchange capacity., There was no heneficial effect from the
addition of Es-Min-El trace element mixture in this same study (8).
Speights, et al (11) reported no response to sources of K that included
S and Mg. Jackson and Thomas (4) reported that the addition of dolo-
mitic limestone enhances vield of sweet potatoes at high K levels, Severe
Mg deficiencies developed in plots which did not receive Mg in the
form of dolomitic limestone. Yield of roots was not decreased as greatly
as th eappearance of the Mg deficient tops indicated (4).

In solution cultures, Leonard, et al noted that vine growth of the
sweet potato was reduced more than was the growth the storage
roots by low levels of W and P (9). This same study showed that levels
of Ca and Mg sufficient to support vigorous vine growth did not produce
storage roots. Maximum storage root production did not coincide with
maximum vine growth (9). In the above study, Na in the nutrient solu-
tion appeared to depress the percent of K and Ca to a greater extent than
percent Mg of plant parts (9). Solution of Mg sharply depressed per-
cent Ca while percent K was only slightly depressed. Applied K de-
pressed both percent Ca and Mg (9). In the series of these experiments,
chloride and sulphate depressed the percent of N and P in all plant

parts (9).

Lutz, et al (10} indicated that neither rate of borax application nor
rate of fertilizer had any significant effect on cracking or keeping quality

! Bespectively, Associate Professor and former Assistant Professor, Soil and Crop
Scienee Department, Texas A&M University,
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of sweet potatoes in storage. Greig and Smith (3) have shown that ex-
cess cations may stunt or Ei]] sweet potato plants either by causing toxi-
cities or by producing nutrient deficiencies. These same workers have
demunstrateJ that Na decreases and K increases the carotene content
of sweet potato roots (3).

The puwpose of this experiment was to evaluate the effects of foliar
applications of minor elements with crop yield and mineral composition
of sweet potatoes.

MATERIALS AND METHQODS

A commercial field near Gilmer, Texas with a uniform stand of
Centennial sweet potato plants was selected for study. The soil had
previously been fertilized with 500 pounds per acre of a 5-20-20 fertili-
zer. Plants were set 1.5 feet apart in 4 foot rows.

All sible combinations of 2x2x2x2 BxFexMnxZn factorial were
used andp?i:'sp]iuuted once (2). Boron was supplied by Solubor at 22 gms
per gallon, iron as 330 Fe at 4 gms per gallon, manganese as Seq. NasMn
at 2 gms per gallon and zinc as Zn 43 at 10 gms per gallon. The first
foliar spray was applied 2 weeks after planting, Approximately 0.5 liter
of spray was used on each 32 foot plot. A similar application was applied
one month later. Twenty leaf sﬂmp]lcs were taken from each plot 2 weeks
alter the second spray application. The roots were harvested on October
27, 1967 and the weight and number of marketable roots recorded. All
cultural practices in the plots were the same as in the commercial field
in which the plots were located. The dried leaves were ground in a Wiley
mill to pass a 40-mesh screen. A representative sample of this material
was used for analysis either by official methods (1) or by photoelectric
spectrometer analysis (7). At the end of the experiment, vield and
mineral composition values were subjected to the analysis of various
procedures (2],

RESULTS AND DISCUSSION

Foliar applications of iron significantly reduced both the calcium
and boron content of leaf tissue while similar zine sprays gave a highly
significant increase in the zine content of the leaf, Table L

Table 1. Effects of foliar applications of iron and zince on the nitrogen,
calcium, zine and boron content of Centennial sweet potato leaves,

agrams/ gal. percent ppm
S50 Zn —_—
Fe 45 N Cua Zn Bo Fe
0 0 4850 1.472 25 55 187
] 10 4.568 1.591 31 G0 ang
4 ] 4,606 1250 a7 54 211
50 194

4 Lk 4.725 1.248 25
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There was a highly significant iron times zinc interaction with re-
spect to zine content and a significant iron times zine interaction with
respect to nitrogen and iron content of the leaf tissue, The addition of
irom or zine as a foliar spray caused an increase in the iron and zine con-
tent and a reduction in the perecent nitrogen of the leaf tissue, Table 1.
Iron and zine applied together inereased the nitrogen iron and zinc con-
tent of the sweet potato leaves, Table 1.

There was a highly significant iron times manganese interaction in
respect to the aluminum content and a significant iron times manganese
interaction in respect to magnesium, iron and molybdenum content of leaf
tissue. The addition of iron or manganese caused a reduction in the
aluminum, iron and magnesium content of the leaf tissue, Table 2. Iron
and manganese applied together increased the iron content of the sweet
potato leaves, Tahle 2,

There was a highly significant manganese times zinc interaction
with respect to zinc and a significant manganese times zine interaction
with respect to boron, The use of manganese or zinc as a foliar spray
increased the zine and boron content of the leal tissue, Table 4.

There was a significant iron times boron interaction in regard to the
zine content of sweet potato leaves. The use of iron or boron alone or in
combination as a foliar spray caused a decrease in the zine content of
the sweet potato leaf tissue, Table 3.

Table 2. Effects of foliar applications of iron and manganese on the
magnesium, iron and aluminum content of Centennial sweet potato
leaves.

grams/ gal.

330 Seq. % _ pyom

Fe NasMn Mg Fe Al
0 0 0.485 209 379
0 2 0.420 184 290
4 0 0,395 193 289
4 2 0.429 212 a53

Table 3. Effects of foliar applications of iron and boron on the zinc
and boron content of Centennial sweet potato leaves.

gravsd gal,
350 Solu- Fr
Fe bar Zn Bo
= g 0 29 30
0 29 27 76
4 0 28 35

B! 22 28 GH




The use of iron, manganese, zine or boron alone or in combination
as foliar spravs did not significantly affect the grade or vield of sweet
potato roots at harvest. The phosphorus, potassium, molybdenum, man-
ganese, copper, strontium an§ barium content of the sweet potato leaf
tissue was not significantly affected by the foliar sprays noted above. A
summary of the vield as well as the mineral composition values of this
experiment are presented in Table 5.

Table 4. Effects of foliar applications of manganese and zine on the
boron and zine content of Centennial sweet potato leaves.

griams gal,
Zn Seq. o it 1 S
45 NasMn Bo Zn
0 0 53 25
0 2 59 30
10 0 a6 27
10 2 51 29

Table 5. Means of the yield and mineral composition values of
Centennial sweet potato leaf tissue.

Yield 55 lb.bu./A 387 ‘Total
Yield 55 lb.bu./A 151 No. 1
N % 4,637
F % 0.264
E % 3.018
Ca 1.351
Mg % 0.432
Fe ppm 200
Mn ppm 210
Zn ppm a8
B ppm 55
Cu ppm 12
Al ppm 328
5r ppm 111
Ba ppm 160
Mo ppm 2
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Weather Modification and Prediction’

J. A. Riey?

Horticulture and meteorology are sister sciences in the large and
growing family of studies involving our large but relatively shrinking
planet. And with the increasing importance and wide spread interest in
ecology, the relationship between our two sciences is becoming even
closer.

On this occasion of vour Institute’s silver anniversary, it is interesting
to do a little stock taking. Predictions of the development of the science
of horticulture made 25 vears ago are at some variance with current
conditions. This is true in meteorology, too. Some extravagant claims
were made for progress in long range weather forecasting 25 years ago;
many of these have not occurred, but the National Weather Service
takes pride in the advances that have oceurred in more specific forecasts
that are now routine in the 12- to 24-howr period. There has been progress
in weather modification, in agricultural meteorology and in the study of
atmospheric pollution. This paper will discuss the status of these studies.

Big advances have been made in weather observing equipment dur-
ing the last 25 years. Radar has become one of the most important tools
for the short range forecaster. The Weather Service Office in Brownsville
has a fine set, a crew of very experienced men, and they make detailed
analvses of current rain throughout south Texas, northwest Mexico and
adjacent waters of the western Gulf of Mexico. We are installing the
same large sets in Hondo and Midland now; and with the cooperation of
the Federal Aviation Administration, we utilize reports from their sets to
give complete radar coverage over the Rio Grande.

Computers now play a big role in weather forecasting and the ount-
put from these mechanical brains forms the basic weather analysis from
which the final weather forecast is shaped.

With the computers has come an advance in the knowledge of dy-
namic meteorology, and this is the factor that makes it possible to use the
computers, Perhaps, the fundamental feature of weather forecasting now
is the use of the concept of vorticity. This means the spin of the air. The
rotatiom of the earth imparts a spin to all masses of air. Circulation
around Low and High pressure systems gives some spin and the decrease
or increase of wind speed up-stream and down-stream, and to the right
and to the left of the air flow also affect the vorticity,

Upper air soundings such as those made in Brownsville and some 60

1 Prezented at the Twenty-fifth Annual Hortieultural Institute, Weslacn, Texas,

Janumary 19, 1871,
2 Chief, Weather Analysis and Prediction Division, National Weather Service,
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EIaces in this country and Mexico, and many other locations are analyzed
v the computer to caleulate vorticity . . . this is sent out on weather
maps by facsimile lines to forecast offices which in turn use these caleu-
lations to determine vertical air currents, building of pressure systems
and the future of our weather . . . the weather forecast you hear on radio
and television. Two of the largest and fastest computers are used by the
National Meteorological Center to make weather analyses, and plans are
already in effect for the next generatiom of computers as soon as they
become available, But present indications are that the final forecast that
you receive from the news media will always be made, or at least sereened

v man. No substitute is in view for the human brain in the final link
in the chain of events leading to preparation of a weather forecast.

Satellites now play a big role in weather forecasting, in fact three
roles: Local area cloud surveillance, global cloud surveillance, and wide
area temperature surveillance by infrared sensors.

Loeal eloud surveillance is very important in the Lower Rio Grande
Valley, but we still have a large time lag of 6 to 12 hours between ob-
servation and delivery. We hope to shorten this in the next few vears.
With the data-sparce areas from the east to south and to the west over
parts of Mexico, this information is used in forecasting rain as well as
protective cloud cover in this area.

All weather systems seem to affect each other, and the lack of in-
formation over oceans limited the accouracy of weather forecasting sig-
nificantly prior to the age of satellites. Now with the new temperature
sensing read-out, computers are able to make a much better analvsis of
the tr;ltal weather picture, a necessity for forecasts beyond the 24-hour
period.

It is not guite realistic to compare the affects of computers with
satellites . . | like a horticulturist commaring citrus with ornamentals . . .
but in some ways, in the Lower Valley, the satellite is of more help.
Knn]wing where the clouds are is necessary before a good forecast can be
made.

Studies have shown that two of the most difficult events to forecast
are the initial formation of 2 Low and the southward limit to the push of
a cold High. Both affect this area.

Most Lows affecting this countrv come off the Pacific. but of those
that don’t — most form just east of the Rockies. Predominant air flow, one
to four miles above the ground, is from the west. As westerlv flow reaches
a critical speed over the mountains to the west and north. a trough of
low pressure forms and sometimes develops into an active Low pressure
storm system, This is much like water flowing over a shallow rock ledse
in a fast flowing stream — a laver of horbulence forms, the same as in the
air, and we have precipitation.

The Rockies, including the mountains to the west of us here, are real
problems for forecasters. Cold air coming down from Canada usually
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stops or turns east before it gets this far south . . . but not always. This
tvpe of rare event is hard to forecast,

Statistics are good forecasters in some endeavors but not in this
problem. Severe freezes occurred in 1951 and 1962, so a cycle would
suggest 1973 as the next, But cyveles don't work in these problems. At
times, having an on-the-spot analysis of clouds and temperatures aids the
short range E‘rrﬁ'aster and the trip of Mr, Oldmixon to near Edinburg on
the cold night of January 4 worked well. But, this is not a sure thing
either for all eold spells.

Weather Modification — Much confusion accompanies the efforts in
this study, and some of it stems from the name itself. Many interpret this
as rain making; it is not. It is the increase or decrease of precipitation or
the redistribution of it.

About the time of your first Institute, it was discovered that an
increase in condensation nuclei would modify precipitation under some
conditions, As you probably know, water vapor is an invisible gas, and
it must condense in droplets to form elouds before rain forms. Each
droplet forms on a nucleus, and introduction of silver iodide is often used
to supply the nuclei.

Up until about 15 vears ago there was little faith in the weather
modification process in the scientific community. The National Academy
of Sciences committee on weather modification classed the view as some-
what pessimistic concerning commercial possibilities 10 vears ago; they
raised this to guarded optimism five vears ago and now class the sci-
entific attitude as one of rising expectation.

The first authoritative statement by the National Academy of Sci-
ences released in 1966 was a gnarded report that stated modest increases
in precipitation are possible under certain conditions. They plan to re-
lease an updated report this year indicating that an increase of 10 to 30
percent is possible under specific conditions, a decrease in precipitation
is possible under other conditions, while with still other conditions it
is not possible to modify precipitation,

Experiments in modifving Hurricane Debbie in August 1969 were
encowraging, Maximum winds near the center were reduced by 30 per-
cent following cloud seeding; two days later a reduction by 15 percent
was noted after another cloud seeding session.

The National Academy of Sciences considers the greatest need in
this effort to be more basic information in regard to the fundamental
problem of nucleation.

Along with the progress noted in the study of weather modification
has come the awareness of certain vital questions. Rainfall in an area may
not be equally desirable by all, and whao is to decide whether to modify
or not? Some sociological surveys of experimental areas have suggested
that the population, even those with little at stake in the increase of
precipitation, will demand a say in this decision. Also, weather modifica-
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tion is essentially a process of redistribution and those downstream who
are denied rain will, no doubt, have an opinion. As the succes in modi-
fication increases, so will the legal and political problems.

Ecology is becoming a very popular word nowadays, and increased
rainfall could be a useful ecological management tool in wetlands whose
normal flow patterns have been altered by man. The Florida Everglades
pose an interesting example, as the NOAA Experimental Meteorology
Laboratory has shown that massive seeding of selected cumulus clouds
can substantially increase rainfall. But it would be dangerous to assume
that this would solve the ecological problems of the Everglades. It could
even introduce a new problem. Present evidence suggests that levels of
copper and mercury too low to produce any detectable physiological
effects in adult organisms may inhibit reproduction of fishes and inverte-
brates. Although silver’s reaction may not be identical, it is possible that
massive seedings of this heavy metal could have an effect on ecology.

Air Pollution — One of the principal effects of increased pollution
on the air is a sharp rise in the carbon dioxide content of the atmosphere;
and burning of fossilized fuels and oxidized soil organic matter are the
main sources. Carbon dioxide acts like a greenhouse, letting in short wave
radiation from the sun but trapping long wave outgoing radiation from
the earth, This causes a rise in temperature,

But there are many unknowns affecting this process. Tt is well known
by horticulturists that artificial addition of carbon dioxide concentrations
Dgnhﬂut GO0 ppm are regularly used to fertilize commercial greenhouses.
Recent estimates suggest that the carbon dioxide level of the atmosphere
may increase by 15 to 20 percent by 2000 A.D., and this will yield about
a 10 percent increase in photosynthesis, principally in the forests, This
estimation suggests that no serious changes will acour by 2000 A.D., but
the scientific community needs to give more serious attention to this
process,

Agricultural Meteorology. Mr. Haddock, the Advisory Agricultural
Meteorologist for the National Weather Service located here in Weslaco,
has a number of joint experiments with horticulturists and other agrieul-
tural scientists, Most of these relate to micro climate within the plant
environment to development and growth of the plant, There are more
than a dozen of these agricultural weather offices now and some are
working on important horticultural problems, In Griffin, Georgia we
have done some rather hasic work relating cold tolerance with peach
trees. Measurements with the cambium layer show some strong fluctua-
tions as life processes accelerate in the spring. Covering the sensitive
trunk areas of peach trees at the time the sap starts to move appears to
offer a practical method of micro weather modification that is of real
benefit to the horticulturist . . . Work going on in Florida jointly be-
tween the National Weather Service and agricultural research workers
is similar to that here in the Valley; and all of this adds up to the re-
markable progress that has been shown in horticulture since you had the
first Institute 25 vears ago.
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SUMMARY

Weather forecasting has improved in selected areas in the past 25
years and is likely to continue to do so; but we are likely to continue to
have some real busts too. Greatest improvement has been in the very
short term 6-12 hour forecasts, and it you can gear your operational
decisions to this, you can increase operational efficiency. Radar and
satellite information spot rain and clouds which affect the awvailable
moisture and affect the minimum temperature.

Weather modiflication is approaching the practical in moist areas
and will undoubtedly improve in years to come.

Atmospheric pollution has become so bad that even our youth are
worried about it. Evidence suggests that the scientific community can
and will handle it but much more information is required and time will
be needed to acquire the technology.

Agricultural meteorology has brought out many relationships of
value to the horticulturist, and continued joint research by the two
disciplines can vield great benefits to commercial horticultural produe-
tion.



Drip Irrigation’
C. D. Gustarson®

Drip irrigation is not new. It is an old concept of watering crops, but
the present-day application of the system is new. Shortly after the end
of World War II in the United Kingdom the basic development of this
concept was started, and it was for use in glasshouse watering and fer-
tilization. One of the two men responsible for the development of this
system was Dr. Symcha Blass, who later moved to Israel, and in 1959
began the work on a drip frrigation system, Even though most of the
development work was done in Israel under Dr. Dan Goldberg, other
countries such as Mexico, England, Italy, Denmark, Japan, Australia,
and the United States have been working on drip irrigation to be applied
to various crops, both in the field and in greenhouses.

The original work was carried out in the arid regions of the Negev
Desert in Israel. In the early trials, using very saline water, one grower
reported harvesting 16 tons per acre of winter tomatoes using sprinklers,
and almost 26 tons per acre using the drip irrigation. With melons there
was an increase in excess of T0% in production when the drip system
was used. Grapes showed a 307 increase. Orchard yields increased be-
tlv;\;}rmu 207 and 50% and many vegetable crops increase 50% to

L

For a number of years the ornamental nursery growers, who produce
most of their plants in containers, have used a type of drip irrigation
svstem, Nurserymen growing commercial fruit and ornamental trees have,
likewise, used a modified drip system to irrigate thousands of trees
growing in containers, either in greenhouses or outside on raised benches.

WHAT IS DRIP IRRIGATION?

Drip Irrigation can he defined as the daily maintenance of an ade-
rquate section of the root zome of a plant with moisture somewhere be-
tween saturation and field capacity during the growing season. This
system provides a soil-water-plant relationship that is conducive to better

orowth and better yields. Plants not subject to extremes in wetting and
drving of the soil are healthier and more productive,

HOW DOES IT WORK?

The drip irrigation svstem consists of several components: (1) A

1 Presented at Drip-Trrigation Seminar, Escondido, California, Tuly 16, 1970, Agri-
cultural Extension Service, University of California, and at the Twenty-fifth An-
nual Horticultural Insttote, Rio Grande Valley Horbieoltural Society, Weslaco,
Texas, January 19, 1971,

2 Farm Advisor, AES, San Diego County.
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“head,” connected to the water supply includes filters, control valves,
couplings, water meter, pressure gauge, and connections for a fertilizer
applicator, (2) Conducting pipes of proper diameter, according to dis-
tance and discharge, (3) Distribution tubes (laterals) of small diameter,
generally 18" to g‘;&" connected to submains. (4) Nozzles, emitters, or
drippers. (5) A fertilizer applicator which connects to the main water
line to carry dissolved fertilizer material into the pipes at each irrigation.

Key to the proper operation of this system is the {Ei'tcr. Because of
the small orifices of the t![mplmrs, the water has to be clean. The amount
of water passing through the system should be measured by the use of
a volume control unit. All system components other than the “head” and
the fertilizer apparatus are generally of plastic material. The laterals,
with the drippers in them, are placed on top of the soil. One or more
drippers are placed at the base of the plant, depending on whether it
is a small tomato plant or an avocado tree. For a sizeable tree, three
drippers are used, one at the trunk of the tree, and one on either side
of the trunk, about two feet away. The drippers are engineered to dis-
charge one-half, eme or two galloms per hour. In Australia this system
is called a “daily flow™ system, which is desipgned to replace the water
used by a plant the previous day. Drip irrigation, therefore. places the
moisture in an area where the root system can obtain it and water loss
is minimized. This system also saves labor through application of fer-
tilizer together with irrigation water.

POTENTIAL ADVANTAGES

Preliminary reports from researchers using drin irrigation indicate
the svstem has the following potential advantages: (1) Increased vields,
(2) accelerated growth in voung trees or plants, (3) oot zone remains
moist all the time, (4) plant is not subject to continual cycles of soil
saturation to wilting point and the ronsenuent setbacks to growth. (5)
water and fertilizers can be applied at the same time, (6) significant
water conservation, (7) area between rows remains firm and drv, assist-
ing in spraving and harvesting operations. (8) weed crowth hetween
the rows is redveced greatly. (9) narticularly nseful on hillsides and
rolling ground, (10Y immroved ovality of crops, (11) use of noor quality
water — high saline waters have been used with far less damage than
comnarable waters used with sprinklers, (12) irrigation can he carried
out 24 hours a day,

POSSIBLE PROBLEMS

People workine with this system are optimistic that there will not
bhe as many disadvantares as there are advantages. However. there are
some areas which need further studv and investization: (1) Salinitv and
the buildun of salts in the drin pattern must he determined: (2} the
effects of saving water chonld he investivated: (2 the develonment of
a good filtration svstem: (4) the hasic need at the present tHime is for
obtainine infrrmation on the wettine zome of different =oil tvnes with
different discharee rates; (3} knowine the discharee rates and wettine
zones for different soil types, a set of recommendations could he given
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for how much water to apply. how often, how long to run the system,
how much interval required between the drippers in the line; (6) be-
cause this system incorporates a continuous fertilizer program, there
should be a study to determine how much benefit is being derived from
the frequent irrigations with usual fertilizer methods as compared to
the frequent irrigations with frequent fertilizer application.

SALINITY

The important ‘L'Hﬁ“n often asked in regard to drip irrigation is
“What about salinity?” In Israel the water useg ranges from 400 to 500
ppm to over 3000 ppm total salts, The chloride content varies from about
150 ppm to 80 ppm. The outstanding vields they have been able to ob-
tain in areas using the high saline water is explained by the high soil
moisture content (salt is diluted ), and the leaching of the salts from the
relatively small root zone. The dilution of any salt in the soil by the
constant application of moisture permits plants to grow satisfactorily in
that soil even though the water contains high salts.

Salt accumulates in the upper few inches of the soil, at the outer
edges of the boundaries of the wetted area and in the lower soil due to
leaching. In areas of normal or heavy rainfall, the salts that have accumu-
lated during the irrigation season will be leached sufficiently during the
periods of rainfall. In areas with insufficient rainfall, a portable irrigation
svstem will be required to wet the entire soil area in order to leach omt
the salts prior to the next season’s operation,

SUMMARY

The great interest in drip irrigation for use on crops grown in Cali-
fornia warrants further investigation of this concept. What has been re-
ported and what has been observed in countries experimenting with this
type of irrigation system indicates a breakthrough to improve irrigation
practices at a reduced cost. With all the plus factors reviewed, there

still are many questions yet to be answered. Some of these questions ean
be listed as follows:

What effect does salt accumulation in the wetted area have on
plants?

How is the salt distributed in the soil?
Where are the highest concentrations of salts?

How high can the salt content in water be without detrimental
results?

What is the recommended discharge rate from drippers for different
soil types and different agricultural crops?

What is the wetting pattern with different discharge rates?

How much water is acutally saved when using the drip system,
compared to the standard sprinkler system or furrow method?
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Are increased yields and improved fruit quality possible?
Can the growing period be shortened, resulting in early maturing?

What effect does frequent fertilizing have on plants, as compared
to less frequent applications of fertilizer material?

It's obvious that there are many ce[luestions that must be answered
about dri -irrifaﬁun performances under California climates, in Cali-
fornis soils and California crops.
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Soil Granules and Drenches for the Control of the
Spruce Spider Mite Infesting ftalian Cypress’

Georce P, Weng?

Abstract:  The sproce spider mite, Oligonyehus ununguis, is a_destroctive pest
infesting Italian cypress in southern Arizona during the winter and spring momnths.
Cood control was obtained with systemic insceticides applied during November,
January and March, Aldicarh granules, 10%, were cHective when applied at 0.3
pounds  pid (per inch diameter of trunk). Dimethoate 2E and Meta-Systox-R 2E
were effective as drenches applied at 25 ml pid in 2.5 gallons of water. Meta-Systox-R
drench failed to give control when reduced to 12 ml pid. Disulfoton granules, 10%,
failed to control during cool weather but were eftective when the weather warmed

up.
INTRODUCTION

The spruce spider mite, Oligonychus ununguis, is a destructive pest
infesting 1talian cypress in southern Arizona, leeding of this spider mite
causes the foliage to turn brown and prolonged teeding by heavy popu-
lations can kill a tree. Large popwations enclose the toliage in an un-
attractive webbing (Figure 1). noney and Wene {1969} recommended
spraying with dimethoate. This is impractical because trees are usually
too tall to be sprayed effectively with equipment available to the aver-
age homeowner. To adequately spray tall trees would require expensive
commercial spray applications. Because of the drift problem such com-
mercial applications would not be possible in many situations. Experi-
ments were therefore conducted to determine if systemic insecticides
applied either as drenches or granules could be used to control the spruce
spider mite in a simple and effective manner. Preliminary experiments
showed that aldicarb and Di-Syston (disulfoton) granules gave effective
control of this spider mite (Wene, 1968). In the same paper soil drenches
of dimethoate {Cygon) and Meta-Systox-Il (oxydemetonmethyl) were
shown to give control of the pyracantha mite. Drenches of dimethoate
and Meta Systox-R also gave control of elm leaf beetles {Wene, 1970).

PROCEDURE

This experiment was conducted in Holy Hope Cemetery. Practically
all the trees planted in the cemetery were Italian cypress trees. The
Italian cypress trees were approximately 15 feet tall and varied from
45 to 5 inches in trunk diameter. A plot consisted of a single tree and
each of the treatments shown in Table 2 was replicated four times. Sur-
rounding each tree was a basin approximately four feet in diameter.

1 University of Arizona Agricultural Experiment Station Journal Series No, 1784,

2 The late Urhan Entmnu]?:Ei_-it, University of Arzona.
The aid of Edward Motzkin, grounds superintendent of Holy Hope Cemetery, s
gratefully acknowledged for making this research work possible.
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Figure 1. Untreated tree, showing spruce spider mite webbing, an indication
of heavy populations.

The granules were spread over the surface of the basin at 0.3 pound
pid (per inch trunk diameter), Shortly afterward the basin was filled
with water. After that the trees received their regular irrigations,

Emulsifiable concentrates were used in formulating the drenches.
The amount of concentrate pid was mixed in 2.5 gallons of water and
then poured into the basins. Since these trees were about 5 inches in
diameter a total of 125 gallons of drench was used for each tree,

Population records were taken at weekly intervals. This consisted of
shaking a branch over a white paper tablet and then counting the spider
mites on a square inch area, Best results were obtained by waiting a
minute or two after the spider mites had dropped on the paper, because
they then started crawling and were easily distinguished from dead spider
mites or debris.

Injury was determined by estimating the percentage of foliage that
had a color change which varied from a brownish-green to brown,

The experiment was started on November 22, 1968. The treatments
were applied again on January 24 and March 12, 1969, when most of the
treatments had lost their effectiveness, The experiment was terminated
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on April 12 because of the severely mite-injured untreated trees which
the cooperator wanted to treat.

Daily temperature records were obtained from the Soil Conserva-
Hon Service, which was approximately one mile away.

RESULTS

The data in Table 1 show that the temperatures were cool during
the period of the first two treatment applications. During most of the
time there was hardly any increase in spider mite populations on the
untreated trees. Even though the populations were low spider mite
damage increased on these trees. This was evident just before the third
application (February 28) when spider webbing was observed on the
inner foliage. Webbing was also E;und on the inner foliage of trees
treated with disulfoton granules and the 12-ml oxydemetonmethyl pid
drench. These data show that low spider mite populations are injurious
in cool weather, a time when Italian cypress trees are doing little or no
growing.

The weather warmed up after the third application, which was
made on March 12, 1969. In the month following, spider mite popula-
tions and injury increased greatly.

The best control was obtained with aldicarb granules, Spider mite
populations did not increase between treatment applications indicating
that the intervals between applications were probably too short. The
amount of injury which was Fow at the beginning was practically non-
existent at the termination of the experiment.

Dimethoate 2E, applied at 25 ml pid also gave effective control of
spider mites. The data indicate that after five weeks it started losing
its effectiveness. These trees had an average of 23 percent of their foliage
injured at the start of the experiment. After three applications of this
drench the spider mite injury was reduced to three percent.

Meta-Systox-R 2E was as effective as dimethoate when applied at
the rate of 25 ml pid. When the dosage was reduced to 12 ml pid, the
effectiveness of Meta-Systox-R in controlling spider mites was reduced.
Spider mite webbing at the end of the experiment was also evident, in-

Table 1. Temperatures prevailing at Tucson, Arizona during the ex-
perimentation, 1965-69.

Temperatures F

Tf;::;‘;: : Mean Mex Low

Range Range

11-22-68 to 1-22-69 a3 52-85 22-52

1-22-69 to 2-26-69 54 54-51 25-54
2-28-69 to 4-12-G9 it}

57-04 32-60




Table 2. Effectiveness of soil applications of systemic insecticides in controlling spider mites on Italian cypress.
Tueson, 1968-69.

Aldicarh Di-Syston Meta-Systox-R Meta-Systox-R Dimethoate
0% G 10% G 5% E 2% E 234% E Unireated
0.3 [h. pida 0.3 Ib, pid 25 ml pid 12 ml pid 35 ml pid
Weeks Mites Mites Mites Mites Mites Mites
after per % per T per % per g per % per %o

Applications aq. in.  Injury sq. in.  Infury &q. in.  Injury sq. in.  Infury sq. tn,  Injury &q. in.  Injury
1st Application: 11-22-68

<18

0 ] 10 10
3 0.1 4 0.3 14 0.5 g
4 0.2 5 1.8 20 0.5 ]
3 0.2 5 a.0 19 ny 8
G 0.1 5 a2 16 0.3 8
7 0.3 3 41 a0 1.2 9
2nd Application:
1 0 4 1.0 34 0.5 11
2 01 3 T4 40 1.0 14
3 0 4 6.6 26 0.8 g
4 0.1 a 1.0 a6 0.8 10
3 1] 5 5.8 44b 28 11
Srd Application:
1 0 5 3.3 58 2.0 10
2 o 4 3.1 34 3.3 11
3 0.1 I n.a 25 1.8 11
4 0 3 ]

1-24-69

3-12-65

2.0 a1 23

& per inch diameter
B spider mite webbing of inner foliage
¢ spider mite webbing enveloped 25% or more of the branches



Figure 2, Treated tree showing ahsence of spruce spider mite webbing, an
indication of good control,

dicating that a dosage of 12 ml pid is of no value in controlling the spruce
spider mite.

Disulfoton (Di-Syston) granules, when used at the rate of 0.3 pounds
of the 10-percent concentration, did not control this spider mite during
cool weather. The data in Table 2 showed no control when the minimum
daily temperature hit below 30°F during the periods of the first two
applications. However, as the daily temperatures increased during the
period after the third application {Table 1) disulfoton controlled this
spider mite effectively. %‘ive weeks after the second application, which
was during the cool period, a considerable amount of webbing occurred
in the inner foliage. After the third application of disulfoton, which was
applied during a period of warm weather, the spider mite population

ecreased, the webhing disappeared, and the foliage stznu-ltua-c{J to green
up again.

The control of spruce spider mites was reflected in the condition of
the foliage. On the untreated trees most of the leaves were brown in
color and more than 25 percent of the branches were covered with weh-
bing (Figure 1). The control obtained with the effective insecticides is
illustrated in Figure 2. The leaves on these trees were dark green.
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Aims and Objectives of the Society

The purpose of the Rio Grande Valley Horticultural Society is the
advancement and development of horticulture in the Lower Rio Grande
Valley. It is the aim of the Society to stimulate interest in research and
its practical application to Valley problems with fruoit, vegetables and
ornamentals.

At monthly meetings subjects of interest are presented by special-
ists in their fields. These presentations are followed by open forums.
The Newsletter announces and discusses the monthly programs and
brings other news of interest to Society members,

The Society has sponsored 25 anmual Institutes, where ontstanding
speakers from all parts of the country present new developments in the
field of horticulture. Panel discussions, social get-togethers and a barbe-
que round up the all-day program.

Talks given at the Institute and veports of Valley research are pub-
lished in the Journal of the Society, which provides a continuing record
of horticultural progress in the Valley.

Anyone interested in horticulture can become a member of the
Society, The annual fee is $5.00, which includes the Journal. Applications
for membership, and annual dues should be sent to the Secretary-Treas-
urer, Rio Grande Valley Horticultural Society, Box 107, Weslaco, Texas.
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ADDRESS OF WELCOME
25th Annual Horticultural Institute

ME. GLENN WHITE
President
Rio Grande Valley Hovticultural Society

Good Morning Ladies and Gentlemen!

It is my distinct pleasure on behalf of the Members of the Lower
Rio Grande Valley Horticulture Society and, particularly, the Institute
Committeemen, to welcome each of you to our Annual Institute.

This is an important milestone in that it is the 25th consecutive In-
stitute held by our Society. As an anniversary gesture we are going to
recognize the Past Presidents and the Arthur Potts Award recipients,
that are present today, for their personal contributions to the Society
and to the horticultural development of our Rio Grande area through
the years.

Also, this vear at a regular meeting in 1970, Dr. Richard Hentz,
Director of Texas A&I University Citrus Center, as a part of one of our
Citrus Section Programs, took advantage of the opportunity to announce
and explain the development of the new “Star Ruby” red seedless grape-
fruit. This is an important development and one that promises to become
an important contribution to the citrus industry in Texas.

This meeting marks the close of my year as President of our Society.
It has been a pleasureable year for me because I had the feeling that
we were having a good year. A good many new people have joined the
organization and the members have shown a very fine degree of in-
terest. The proof of interest was in the very fine attendance at our meet-
ings throughout the year.

I wish at this time to publicly express my sincere thanks to the of-
ficers and directors for their generous assistance and, particularly, the
Vice-Presidents for their arranging excellent and timely programs for all
the regular meetings.

While I'm in the “thanking” business, I want this meeting to know
who did the work of producing this “show” today. The General Chairman
is Dr. R, H. Cintron. Serving with him were Gary Sandberz, Dr. Calvin
Lyons and Dr. Craig Weigand; —thanks a million for the outstanding
job vou have done.

Also, the Journal Committee with Tom Longbrake as Chairman and
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assisted by Norman Maxwell, Dr. Heinz Wutscher and Dr. Harold Brown,
have turned out an outstanding Journal. Again, thanks to vou, the editors,
for a job well done. This is one of the most important projects of our
Society. I have a copy of the new Journal here. Members of the Society
will receive their copy in the mail. Your Journal is paid for in part by
vour dues. We are indeed grateful to the contributions of our Patron
and Sustaining members, whose generous support makes the publication
of the Journal possible. By the way, individual annual dues were raised
to 55.00 by vote of the members to start with this new year.

I want to thank Harry Foehner for the generous help in handling
ublicity through the vear in his usual efficient manner. PLust, but not
east, I wish to thank Dr, Bailey Sleeth for his work on editing the News

Letter. You have done an outstanding job, Bailey. It was a great help

to me, as you were on many occasions with advice on such matters as

“Society Tradition”, again, thanks.

I hope this recitation is not too boring to our visitors. It is a part

of winding up a vear’s program. So, again, Welcome to all of you; we
are glad you came.
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HISTORY
Rio Grande Valley Horticultural Society

Hanny Forunes!

The Rio Grande Valley Horticultural Society, which observed its
twenty-fifth anniversary in 1970, actually is a fusion of several organiza-
tions with similar aims in this field.

The first of these was the Rio Grande Valley Horticultural Club.
Then, there was the Texas Avocado Society and finally the Texas Grape
Society. These merged June 1, 1955, to form the Rio Grande Valley Horti-
cultural Society,

The Rio Grande Valley Horticultural Club had been formed 10 years
previously, in 1945, at a meeting held at Rio Farms. The membership
was limited to 45 persons who were actively engaged in some branch of

horticultural work and were qualified to participate in programs of the
club,

The group included citriculturists, olericulturists, ornamental horti-
culturists, entomologists, plant pathologists, soil scientists and irrigation
engineers, all of whom were active in Valley horticulture. About half of
the members were personnel of state and federal agricultural agencies
in the Valley,

One of the early projects of the Club was one destined to have a
lasting effect on the area’s citrus industry. Its citrus psorosis committee
brought Dr. H. S. Fawecett, world authority on citrus diseases, to the
Valley from California and worked with him in making a psorosis survey.
Dr. Fawcett and the committee recommended a citrus budwood certifi-
cation program as a solution to the problem. A Valley Nurserymen’s As-
sociation was formed as an action group to carry out this recommenda-
tion. It is still active. Similarly, a Horticultural Club committee was re-
sponsible for formation of the Texas Avocado Society in 1948, The
Club also conducted freeze-damage surveys following the 1949 and 1951
freezes and made recommendations to citrus growers on pruning of
frozen trees,

The annual Rio Grande Valley Horticultural Institute was the Club’s
greatest endeavor. These institutes arranged for a discussion of the area’s
horticultural problems with the growers. The first one was held in 1946
and was limited to a discussion of eitrus problems. In 1947 and 1948,
scope of the Institute was expanded to include vegetables as well as
citrus and in 1949, ornamental horticultural programs were added.

The 1946 Institute was a joint endeavor of Texas A&M University

! Talk given at the 25th Annual Horticultural Institute,
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and the Rio Grande Valley Horticultural Club. Dr. Guy W. Adriance,
head of A&M's Horticultural Department, asked the c.l):lb to assist in
conducting a short course, or institute, on citrus culture in the Valley
and the Club did so. Since then the Club and the Society which succeeded
it have directed these institutes with the cooperation of various state and
federal agencies.

The first president of the Club was the late W. H. Friend of Wes-
laco, then superintendent of the Valley Experiment Station. Other club
residents included Lloyd Ryall, W. H. Hughes, Don McAlexander,
g‘fil.h'am C. Cooper, E. D. Kornegay, E. B. Dubuisson, Norman Maxwell,
R. H. Cintron, E. O, Olson and George P. Wene, who presided over the
last meeting of the Club when it combined with the Grape and Avocado
Societies to form the Horticultural Society.

Stanley B. Crockett was the first president of the Horticultural
Society, which succeeded the Horticultural Club. Others who have
served include Dr. George Schultz, Harry Foehner, Dr. Joe B. Corns,
Orval Stites, Howard Wright, Brad Crockett, Bruce Lime, Dr. Bailey
Sleeth, C. E. Davidson, Noel L. Ryall, Clay Everhard II, Dr. Richard
Hensz, Tom Longbrake and Glenn White. Arthur Hentz will serve as
president until the 1972 institute.

The Texas Avocado Society, which later became a part of the Rio
Grande Valley Horticultural Society, was organized in April, 1948, in
order to encourage the study of subtropical fruits, including the avo-
cado. During the first year, test plots were established to study the
adaptability of many named varieties from California and Florida and
seedling selections found in the Valley.

In 1947, the Society began to explore Mexico for superior selections
of avocados and these selections were brought to this area for testing.

Those who served as presidents of the Avocado Society were E. B.
Ballard, B. H. Cintron, J. B. Chambers, Jr., William C. Cooper, Norman
Maxwell and Henry Link

The Texas Grape Society was formed in 1958 to study the feasibility
of growing vinifera ﬁ'apes commercially in this area and the president
was Dr. Paul W. Rohrbaugh.

The Society’s Institutes have been held at Texas A&l University
Citrus Center since 1949, Until that time they were held in the Weslaco
High School Auditorinm.

The Society set up the Arthur T. Potts Award in 1955 to recognize
leaders in the field and Dr. Potts was its first recipient. Others were Dr,
Wilson Popence, E. M. Goodwin, Dr. ]. B. Webb, Dr. G. H. Godfrey,
Dr. W. C. Cooper, Lon C. Hill, W, H. Friend, Paul W. Leeper, Stanley
B. Crockett, Harry Foehner, Sam Taylee, O. F. Marrs, Dr. P. W,
Rohrbaugh, Arthur V. Shull, Frank Schuster and Dr. Guy W. Adriance.
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DR. GUY W. ADRIANCE

Recipient of the
Arthur T. Potts Award

1971

The First Annual Horticultural
Institute held in 1946 was highlighted
by a paper on “Influence of Soil Con-
ditions on Root Distribution of Citrus
Trees” by Dr. Guy W. Adriance, the
recipient of the 1971 Arthur T. Potts
Award. This award is presented each
vear to one person by the Rio Grande
Valley Horticultural Society in recog-
nition of his outstanding work in
horticulture and contributions to the
Valley. The award was named for its
first recipient, Avthur T, Potts,

The first Institute was a joint endeavor of Texas A&M University
and the Rio Grande Valley Horticultural Club. At that time Dr. Adriance
was head of the A&M Horticultural Department. He asked the Horti-
cultural Club to assist in setting up a short course in citrus and vegetables
that later became the Annual Horticultural Institute.

Guy Webb Adriance was born on the campus of Texas A&M Col-
lege, June 19, 1895. He was the son of Duncan Adriance, an Experiment
Station chemist, and grandson of Joln Adriance, a member of the A&M
College Board of Directors. He received a Bachelor’s Degree in Horti-
culture in 1915 from A&M College: a Master’'s Degree in Citriculture
from the University of California and his Ph.D. degree in 1929 from
Michigan State University.

Dr. Adriance served in the Horticultural Department from 1920 un-
til his retirement in August 1960 from Texas A&M University, He be-
came Professor Emeritus on September lst following retirement. The
same year, the American Society for Horticultural Societies awarded him
the L. M. Ware Distinguished Teacher Award,

Upon his retirement from the University in 1960, Dr. Adriance went
to Brazil under a U. S. Aid Program and was concerned with vegetable
production around Brasilia, the new capital. He also worked in Chile
and in 1961 traveled to Yugoslavia on USAID to advise on citrus culture
there. He has been to Tunisia to consult on red grapefruit.

Dr. Adriance has devoted 40 years to conscientious and enthusiastic
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teaching and training of students in horticulture. He was not confined
to the classroom but took a genuine interest in his students and was ever
ready to help them with their personal problems. He was a student’s
professor, respected and loved by all.

In 1958, Dr. Adriance bought a small tract of land near Brenham,
on which he has planted a small orchard and raises a garden. As a
hobby he raises Arabian horses, which his grand-daughter delights to
ride and show.

This year's award was presented to Dr. Adriance for many reasons,
He inspired and lent assistance and encouragement to organizing the Rio
Grande Valley Horticultural Club. This, later, became the Rio Grande
Valley Hortieultural Society. He, also, was the inspiration in the estab-
lishment of the Annual Horticultural Institute, He attended every Insti-
tute, participated as a speaker and as chairman of many different sessions
up until the time of his retirement. He taught horticulture to a large
number of Texas Aggies from the Valley; many of whom are still active
in this field. They will carry on his good work.

Dr. Adriance was ill at the time of the award presentation, January
19, 1971, and was unable to receive it in person. Presentation of the
award was made by Dr, R, H, Cintron, one of his early students and a
very close friend. Fred Brison, a colleague and long-time friend, was
present to receive the award for Dr. Adriance.
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GEORGE PETER WENE
1913-1971

- George Peter Wene, Associate En-
tomelogist in the Agricultural Experiment
Station of the University of Arizona was
killed in a multiple-car collision during a
dust storm near Casa Grande, Arizona, on
May 12, 1971, while returning from work
on a field experiment.

Dr. Wene was born in Cleveland,
Ohio, April 15, 1913. He received his
bachelor's degree from Park College in
1934, his master'’s degree from Ohio State
University in 1939, and his doctorate from
Cornell University in 1946. Before com-
ing to Arizena in 1957 he served as field
aide in the Ohio Agricultural Experiment
Station (1939), research entomologist at
the Chatham field station of the Virgina
Agricultural Experiment Station (1940-42), graduate assistant in ento-
mology at Cornell University (194246}, and research entomologist at
the Weslaco field station of the Texas Agricultural Experiment Station
(1946-57).

His work in Virginia was concerned with tobacco insects and their
control. In Texas his work largely involved research for the control of
insects affecting the principal commercial vegetable crops of the lower
Rio Grande \-’aﬁcy. From 1957 to 1967 he was engaged in field research
on cotton insects at the Phoenix Cotton Center of the University of Ari-
zona. In 1967 he moved to the main campus of the University of Tucson
to begin a new and effective career dealing with urban insect problems.
At the time of his death he was particularly concerned with the study
of insects affecting tuffgrass, trees, and ornamental plantings.

Dr. Wene was the author of over 150 technical publications, reports,
and popular articles. He was a member of the Entomology Society of
America, the Ohio Academy of Science, the Arizona Academy of Science,
and the Rio Grande Horticultural Society. From 1953 to 1957 he served
as editor of the Journal of the latter society, At the time of his death he
was a member of the Arizona Board of Pesticide Control and secretary
of the Men’s Garden Club of Tucson.

He is survived by his widow, the former Janet Hedrick, by a daugh-
ter, Cathy, by three sons, Gregory, Jack and Peter, and by two grand-
sons. He will be missed by a wide circle of friends and colleagues and
particularly by those he served in his unique and effective mammer dur-
ing his wide-ranging field career in applied entomaology.

L. A, Carruth, University of Arizona, Tucson
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RIO GRANDE VALLEY HORTICULTURAL SOCIETY
PAST PRESIDENTS AND
ARTHUR T. POTTS AWARD RECIPIENTS

On the occasion of its 25th Anniversary the Rio Grande Valley
Horticultural Scciety gratefully recognizes its presidents and A. T. Potts
Award recipients.

FRESIDENTS
1946 W. H. Friend?® 1959 ]. B, Corns
1947 A. L. Ryall 1960 Orval Stites
1948 W. H. Hughes® 1961 Howard Wright
1949 D. ]. McAlexander 1962 Stanley B. Crockett, Jr.
1950 William C. Cooper 1963 Bruce Lime
1951 D. E. Kornegay 1964  Bailey Sleeth
1952 E. B. Dubuisson 1965 C. E. Davidson
1953 Norman P, Maxwell 1966 Noel E. Ryall
1954 R. H. Cintron 1967 Clay Ewverhard, 11
1955 E. 0. Olson® 19688 Richard A. Hensz
1955 Ceorge P. Wene® 1969 Tom Longbrake
1956 Stanley B. Crockett 1970 Glenn White
1957 George Schulz 1971  Arthur Hentz

19558 Huarry Foehner

ARTHUR T. POTTS AWARD RECIPIENTS

1855 Arthur T. Potts® 1963 Paul W. Leeper
1936 Wilson Popenoe 1964 Stanley B. Crockett
1957 E. M. Goodwin 1965 Harry Foehner
1958 J. B. Webb* 1966 Sam D. Tayloe
1959 G, H. Godfrey 1967 O. F. Marrs

1960 W. C. Cooper 1968 P. W. Rolrbough®
1961 Lon C. Hill 1969  Arthur V. Shull
1962 W. H, Friend® 1970 Frank J. Schuster

1971 Guy W. Adriance
¥ Deceased

121



RIO GRANDE VALLEY HORTICULTURAL SOCIETY
PATRON AND SUSTAINING MEMBERSHIP, 1971

The RGV Horticultural Society gratefully acknowledges the support of
its Patron and Sustaining Members, which makes the publication of the
Journal possible. Also, these members are recognized for their outstand-
ing contributions to the Horticulture Industry of the Valley.

PATRON MEMBERS

First National Bank, McAllen

Bentsen Development Company, Mission
Denmisons, Weslaco

Hoblitzelle's Ranch-O-Hiils, Mercedes
Griffin & Brand of MeAllen, Inc., McAllen
La Casita Farms, Inc, Rio Grande City
Rio Farms, Inc., Monte Alto-Edcouch
Tex-Ag Chemicals, Inc., Mission

Texsun Corporation, Weslaco

Walter Baxter Seed Company, Weslaco
W. T. Ellis Company, Mission

SUSTAINING MEMBERS

Aldridge-Washman Company, Harlingen

The Ansul Company, Weslaco

Asgrow Seed Company, Weslaco

Central Power & Light Company, San Benito
First National Bank, Mercedes

First National Bank, Mission

First National Bank, Weslaco

FMC Corporation, Riverside Division, McAllen
FMC Corporation, Niagara Chemical Division, Los Fresnos
Hidalgo County State Bank & Trust Company, Mercedes
Enapp-Sherrill Canning Company, Donna

Magic Valley Electric Coop., Inc., Mercedes
MeAllen State Bank, MceAllen

Maobil Oil Corporation, TreeHeet Division, Mission
Oaks Irrigation Manufacturing Company, Pharr
Security State Bank, Pharr

Stauffer Chemical Company, Weslaco

Taormina Company, Donna

Texaco, Ine., Houston

Texas Sovil Laboratory, McAllen

Tide Products, Ine., Edinburg

United Foods, Ine., Brownsville

Vahlsing, Inc., Monte Alto-Edcouch

Valley Production Credit Assoc., Harlingen
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RIO GRANDE VALLEY HORTICULTURAL SOCIETY
MEMBERSHIP, 1971

5. T. Aderhold
Rt. 1, Box 111M, Edinburg 75539
Dir. Roger F. Albach
1105 Valley View Dr.,
Weslaco T8596
George W. Aleorn
P. O. Box 23, Orange Springs,
Fl. 32652
Gerald H. Allen

Oswald D, R. Brown
412 Madeleine Dr., Bryan 77501
W. C. Brozowski
501 Daffodil, McAllen 78501
Koy G. Bru
1216 Kerria, MeAllen 78501
L. O. Buchanan
Ht. 3, 5. Palm Dr., Harlingen
78550

Rt. 3, Bayview, Los Fresnos 78566 William R. Buford

W, W. Anderson

P. O, Box 24, Weslaco 78596
Stanlev Andrews

Rt 1, Box 52AA, Alamo 75516
E. B. Ault

Rt. 2, Box 23, Weslaco T8596
W. V. Ausmus

608 Esperanza, McAllen 78501
Walter . Bach

P. 0. Box 194, Weslaco 78596
Jack Clintom Bailey

113 Plantation Dr., LeLand, Ms.

38756
Dwayne Bair

Bt 2, Box 274, Edinburg 785389
Dr. Jon Bartholic

Dept. of Fruit Crops, Univ. of

Florida, Gainsville, F1. 32601
Bill Bates

420 Ebony Lane, Edinburg 78539
Glen A. Boulton

Rt. 2, Box 33A, Mission 78572
Dr. Ellis G. Bovik

P. O. Box 598, Weslaco 78596
C. R. Breckenridge

P, 0. Box 305, Donna 78537
Johnny 8. Boling

Dept. of Ent,, Kansas State Univ.,

Manhattan, Ks, 66502
M. F. Brinegar

P. 0. Box 1751, McAllen 78501
Dr. Harold E. Brown

715 5. Ohio, Weslaco T8596
Ralph T. Brown

t. 1, Box 437, Port Sulphur, La.
TO0E3

2405 E. Jackson, Harlingen 75550
Wayne M, Bundy

Et. 1, Box 372, Mission 75572
Bobby Cannon

Et. 3, Box 111-T, Edinburg 75539
H. C. Card

Rt. 2, Box 250, Weslaco 78506
Milton K. Cash

318 N. Closner, Edinburg 78539
J. B. Chambers Jr.

P. O. Box 1733, Harlingen 78550
William B, Chapman

2303 Woodwind Way,

League City, 77573
D, R. H. Cintron

P. 0. Box 296, Mercedes 78570
8. H. Collier

942 Kansas, Mercedes 78570
Dr. Chan Connolly

1506 Harvey Dr., MeAllen 78501
Dr. W. C. Cooper

Citrus Research Center, USDA

Orlando, F1 32800
Dr. J. B. Corns

809 Indiana Ave., Weslaco 78596
B. T. Correa

Texas A&M Expt. Sta.

P. O. Box 537, Weslaco 78596
Don D). Cowan

198 N, S5am Houston, San, Benito

TREHG
C. Craft

P. 0. Box 700, USDA,

Pomona, Ca. 91769
R. K. Crawford

404 Cedar, McAllen 78501
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MEMBERSHIP LIST (Continued)

Stanley B. Crockett

E. O. Box 339, Harlingen 78550
Brad Crockett

P. 0. Box 389, Harlingen 78550
Robert R. Cruse

1106 W, Third, Weslaco 78596
Rill Curl

P. 0. Box 372, Edinburg 78539
Mrs. Ernest Coy

Rt 2, Box123, Weslaco 75596
C. E. Davidson

Rt. 1, Box 357, Mission 78572
Conner Davis

708 S. Louisiana, Weslaco 75596
R. C. Davis

P. 0. Box 624, Donna 78337
Herbert A, Dean

P. O, Box 942, Weslaco 75596
R. B. Dicus

Rt 2, Box 362, Raymondyville

78580
Gene E. Dodd

Rt. 1, Box 256-B, La Feria 78559
Capt. C. E, Donaldson, II1

950 Foxhall Rd., McLean, Va.

22101
E.B. Dubuisson

F. O, Box 844, Elsa 78543
D. C. Early

F. 0. Box 337, Los Fresnos T8566

Clifford C. Eckert
15160 Old River Rd.,
Guerneville, Ca, 95446
W. F. Ehrhardi

L. L. Frerking

Rt 1, Box 179-A, Weslaco 785896
Henry M. Friedl

P. O. Box 372, Alamo 78516
Dr. John E. Fucik

Texas A&l Citrus Center

Weslaco 783596
Dr. Joe R, Furr

44-435 Clinton St.

Indio, Ca. 82201
E. E. Gardiner

Et. 1, Box 495, MeAllen 78501
Fedrico Garza, Ing. Agr.

Cd. Universitaria

Faec, Agronomia, UN.L.

Monterrey, Nuevo Leon, Mex.
Aubrey Gates

910 W, Ninth, Weslaco 78956
H. L. German

Rt 2, Box 72, Mercedes 78570
W. T. Gibbs

1323 Oblate, Mission 78572
Fred Gibson

1411 Walnut Ave, McAllen T8501
Dr. George Godfrey

2910 Willow Creek Rd.

Prescott, Az, 86301
Mrs. J. M. Goff

Et. 1, Harlingen 78550

E. M. Goodwin

P. O. Box 829, Mission 78572
Fugene M, Goodwin, 11

P. 0. Box 820, Mission 78572

1118 Arcadia Dr., Harlingen 78550 Larry Goule

Gilbert W, Ellis

Rt. 1, Box 300, Mission 78572
Clay Everhard, IT

413 Westway, McAllen, 78501
Glenn Fankhauser

P. 0. Box 965, Mission 78572
David B. Fitz

1700 Quamasia, McAllen 78501
Harry Foehner

P .0. Box 2626, Harlingen T8550
C. O, Foerster, Jr.

P. (3. Box 5, Elsa 78543

5510 Gleason Dr., San Antonio
TR240
Dr. F. P. Griffiths
910 W, Sixth, Weslaco 78596
M. D. Grinnell
F. O. Box 467, Harlingen 78530

J. F. Gross

F. O. Box 585, Pharr 78577
Robert H. Guinn
Rt. 1, Box 30, Edcouch 78538

Donald Haddoeck
Et. 2, Box TA, Weslaco 78506
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MEMBERSHIP LIST (Continued)

Dr. Thomas A. Hales
Texas A&M Expt. Sta.
Weslaco 78596
Capt. Woodruff B, Halsey
. 5q. 3750 Tech, School
Sheppard AFB, 76311
Richard C. Halter
2107 New Mexico,
Baytown 77520
Joseph Hamilton
P. O. Box 5386, Kennebunkport,
Me 04046
Mrs. Opal Handley
P. 0. Box 131, Donna 78537
Homer L. Hanna
670 Central Ave.. Brownsville
TE320
Glenn Harding
P. 0. Box 366, Raymondyville
78380
Joe L. Harris
223 Bougainvillea, Mission 78372
W. Edward Hart
Rt. 2, Box 691, McAllen 78501
W. P. Hauser
706 W. Kelly, Pharr 78577
Fausteena Heidrick
F. O. Box 336, Mercedes T8370
]. L. Hempel
Rt. 1, Box 249, McAllen 78501
5. W. Henderson Jr.
Et. 2, Box 403, Edinburg 78539
Dr, Richard Hensz
Texas A&l Univ. Citrus Center
Weslaco, 78596
Col. Robert L. Hensz
Et. 3, Harlingen 78550
Arthur E, Hentz
Bt 3, Harlingen 78350
Lon C. Hill
P. . Box 3038
Corpus Christ 75404
C. D. Hobhbs
Rt. 1, Box 523, McAllen 78501
Len Hobson
Letaba, N. Transvaal
Rep. of §. Africa

Glen Hodgin

1806 Doherty, Mission 78572
Blaine Holecomb

P. (). Box 433, iMssion 78572
Joe Holley

P. . Box 76, Mercedes T8570
Robert M. Houston

622 Berkeley Ave.

Menlo Park, Ca. 94025
Burt Johnson

908 W. Seventh, Weslaco 78596
Harold 5. Johnson

Rt. 1. Box 225, Mission 78572
Dr, Billy L. Jones

Texas A&M Expt. Sta.

P. O. Box 537, Weslaco 78596
Charles H. Jones

6105 Redvale, Chicago 60622
Dr, Kenneth F. Jones

4606 San Jacinto, Houston 77004
Dir. Hitoshi Kamasaki

1108 W. Third, Weslaco TS596
Howard Kappler

P. 0. Box 24, Edinburg 78539
A. H. Karcher Tr.

F. Q. Box 600, Edinburg 78539
Fred G. Karle

F. 0. Box 24, Edinburg 78539
Cornilius Kazen

Et. 2, Wauchula, F1. 33873
Harold L. Kent

Rt. 2, Box 70, Lutz, F1. 33549
Jim Kimbricl

2228 E. Austin, Harlingen 78550
Charle W. Kingery

P. O. Box 789, Pharr 78577
E. W. Kinsey

Rt. 3, Box 317, Mission T8572
B. W. Kirsch

P. O. Box 1118

Raymondville 78580
Robert |. Knight Jr.

13601 Old Cutler Rd,

Miami, F1. 33158
Herman T, Kranse

Et. 1, Box 237, Pharr 78577
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MEMBERSHIP LIST (Continued)

Dr. A. H. Krezdorn
Univ. of Florida
CGainsville, F1, 32601

H. F. Krusemark

2516 Expressway, McAllen 78501

Howard M, Kutzenberger

P. (3. Box 1590, Harlingen 78550

D. A, LaBounty
P. 0. Box 698, McAllen 78501
L. O. Lambert
Bt. 2, Harlingen 75550
Dr. George W. Langdale
Southern Piedmont SWC Rsch.
Center, P. 0. Box 555
Watkinville, Ga. 30677
Cecil Lanier
P. 0. Box 578, McAllen 75501
John A, Laverty
53944 5. Washtenaw
Chicago, I1L 60629
Robert LeBard
P. 0. Box 1124, Weslaco 78506
Edgar Lee
1001 Central Blvd.
Brownsville 78520
Paul Leeper
1007 8. Texas, Weslaco T5596
C. M. Lentz
Rt. 1, Box 214, Edcouch 78538
Leverett T. Leonard
F. O, Box 429, McAllen 78501
Wayne LePori
214 W. North Ave, Bryan 77501
Dr. Robert Leyden
Texas A&l Univ, Citrus Center
Weslaco 78506
Bruee J. Lime

630 Bougainvillea, Weslaco T8596

Ruth M. Lindsey
Rt. 2, Box 409-A
Brownsville 78520
Don Lindsley
Et. 1, Box 198, Edcouch 78538
Henry Link
1800 East Stat e Highway
Weslaco 7956
Elmer Linnard

2% Mi. N. Tenth, McAllen 78501
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David Long

F. O. Box 26, Altus, Ar, 72521
Wm. G. Long

1407 Tulip, MeAllen 78501
Thomas D. Longhrake

Drawer 1104, Weslaco TS396
Eldin Longwell

P. O. Box 208, Hargill 78549
Beth B. Love

Bt. 2, Box 304, Weslaco 75596
Frank Luna

Lt 2, Box 171, Weslaco 78596
Ned Lynn

Et. 1, Box 93, Alamo 78516
Dr. Calvin G. Lyvons

Drawer 1104, Weslaco 78596
Tadasi Manabe

Fruit Tree Exp. Sta.

Kitajoyvama, Asakora

Kouchi T80, Tapan
. F. Marrs

Et. 1, Edeouch 785358
Dr. Roy E. McDonald

P. 0. Box 267, Weslaco 78596
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TWENTY-FIVE YEAR INDEX
PROCEEDINGS AND JOURNAL 1946-1971
VOLUMES 1 TO 25

By
BamLey SLEETH

Acknowledgement: The publication of the 25-year INDEX was made possible
through the courtesy of Rio Farms, Inc. Their payment of printing costs and typing
help in preparation of the index manuscript is gratefully acknowledged.

This is an index of the Proceedings of the First Annual Citrus Insti-
tute held in 1946; the Citrus Vegetable Institutes of 1947 and 1948; the
Annual Horticultural Institutes of 1950-55; and the Journal, 1956-71. The
Proceedings were published by the Rio Grande Horticultural Club until
1955. At that time this organization was superceded by the Rio Grande
Valley Horticultural Society which now Puhrllishes annually the Journal—
a single copy volume. Many of the papers given at the subsequent Annual
Horticultural Institutes plus other papers in the field of horticulture are
published in the Journal. Thus, the scope of the material is broadened

and its usefulness greatly enhanced.

The Index has been divided into three parts: author, citrus variety
and subject index. The author and subject indexes need no explanation.
The citrus variety index may appear to be redundant to some, but to the
compiler of the material, it was apparent that citrus was the dominant
subject. It seemed expedient to put citrus varieties in a separate listing,
rather than under citrus in the subject index.

The general scheme for the citrus index was to place the citrus
varieties in the general groups that was most consistent with those used
by the authors. The groupings were not always consistent and in some
cases variation in spelling ocomred. No claim is made as to the authen-
ticity of the groupings, or in some cases as to the correctness of spelling
of a variety. However, it is felt that a reasonable accuracy has been ob-
tained. An effort was made to cite all citrus varieties mentioned in any
given article, but only once and that early in the paper.

Regardless of the inadequacies that are certain to appear to those
who make use of the Index, it is hoped that it will be useful to many in
many ways and a reminder that the Rio Grande Horticultural Club and
its successor, the Rio Grande Valley Hortieultural Society have con-
trii‘:-uted much that is worthwhile to hoth scientific and practical horti-
culture,
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32; 10:12; 11:30,37; 14:30; 16:
48, 24:12

Ogami 3:119; 17:37

Bed Shadock 17:9

Satsumelo 2:116; 3:144

Siam 3:144; 6:19:32; 7:28; 9:10; 14:
26; 16:48; 17:35,40

Siamese 2:112; 3:119; 10:12; 13:83

Tan Yan 3:119

Thong Dee 2:112; 3:119,144; 6:19,32;
T:27; 9:10; 10:12; 11:87; 13:83;
15:59; 16:48

Winter Haven Shadock 2:116

TANGELO (Mandarin o, x grapefruit or

pummelo )

Tangelo 3:118; 11:37; 13:25; 15:85
16:30

Altoona 7:114; 16:42; 17:9,96 (see Al-
tooma under Tangor)

Clement 3:66

Minneola 1:36; 2:111; 3:66,118,144;
5:48; 6:19,32; T:27.114; 9:1047,
89; 10:10; 11:30; 13:25,583; 14:27;
15:23;: 16:42 49; 17:10,35,57; 18:
46

Orlandoe 2:111; 3:118,144; 6:19,31; 8:
102: 9:46; 10:10; 11:30; 12:35;
13:25; 15:21; 16:42.49; 17:3540,
108; 18:46; 20:98; 21-89; 23.33,
57

Lake 1:36; 3:66

Leonardy 16:42

Pearl 10:10; 11:38; 13:25; 15:22; 17:
35; 15:46; 20:98

Pina 2:111; 3:118,144; 6:19,31; 9:10,
92; 10:10; 13:25,75,83; 16:49;
17:35

Sampson 1:40; 2:82,111; 3:66,118,144;
5:48; 6:19,32; T:27.111; 5:102; 9:
10.89: 10:10; 11:30; 13:75.83:
14:67; 16:49; 17:9,57

San Jacinto 2:116; 7:114: 10:10; 11:
30; 13:84; 16:49; 17:9,57

Seminole 2:116; 3:118,144; 6:20; 10;
10; 11:30; 16:42,48; 17:57

Sunshine 2:111; 3:118,144; 6:19,31;
9:10,92; 10:10; 11:29; 12:30,35,
49, 13:75,83.91: 14.78: 16:42 49
17-10.35: 20.104: 22.17

Suwannee 2:111: 3:118; 6:19,32; 9:10;
10:10; 13:25,75,83; 16:48; 17:35

Thomton 1:36; 2:111; 3:66,118,144;
6:19,32; 7:114; 9:10,47,02; 10:10:
11:30; 12:46; 13:54; 16:42.49:
17:9.33; 15:46; 20:98; 23:58



TANGELO—
Watt 2:111; 3:118,144; 6:19,32; T:28:
9:10,92: 10:10; 11:30; 13:83; 18:
48, 17:9,35
Webber 2: llﬁ 6:20; 7:114; 9:91; 10:
10; 11: ZH 13: ﬂ-‘-l 16: 4J 17:9,57
Weliwa 15:23; 17:35,' 18:46
Williams 2:111; 3:118,144; 5:45; G:19,
42, T:27.114; 8:102; 9:10,89; 10:
lu 11:30,58; 13:53; 16: -'-1%] ITH
3
Yaloha 2:111: 3:118144: 6:1931: T:
28; 9:10; 10:10; 11:30; 1'333 16
42:45}; 17:10
TANGOR {Mandarin x swect orange }
Tangor 2:116; 3:65,118,144; 6:19; 10:
; 11:37
Altoona 10 9: 11:30; 16:47; 17:96
Kara 2:116; 7:111; 4’5 102; 10:%9; 11:30;
14:27; 15:23; 16: 4|’, 17: -]-4 18:
453, 2{:Hh Zl B
King LBH 2: 111 3:144; G:19,32; T:
111; 8 102y 9:10; IUH 11:30;
14:27; 16:47; 1740
Kinnow 2:116; 3:144; 10:9; 16:47;
17:8; 15:45; 20:98
Murcott 13:25: 14:26; 15:23.45; 17:
34; 18:45; 20:98; 21:52
Temple 1:38; 2:112; 3:15.68,68,118,
144,181; 6:19,31; 8:102; 10:9.25;
12:39; 16:48; 17:13; 18:45
Umatilla 2:111; 3:66,118; 6:19.31; o
10; 10:48; 16:48
Wilking 3:144; 15:45
TRIFOLIATE OBANGE AND
HYBRIDS {Poncirus trifolicta)
Trifoliate orange 1:41; 2:52,85,113; 3:
120,144: 5:48,61; 6:21,33,46; 7.
27, 5:14,103; 9:54.89; 10:11.43;
11:23,30; 14:11,58,82; 16:42; 17:
32,40

2,
Trifoliate orange hybrids 17:40,41
Trifoliate orange selections (32] 14:

109; (3) 17:38; (24) 39

CITRANGE ([ Trifoliate orange x sweet

orangs )

Carrizo 2 5-5 G:46; 8:14,103; 10:11;
12:49. 13: 54,91, 14: TB 15:46; 16:
5.38,53: 17:44,40; 20:104; 23.17

Cunningham 1:42; 2:853,116; G:46; T:
114; 8:14,103; 9:52; 10:11; 18-
468; 17:57

Etonia 17:34

Mortem 1:41; 2:85,116; 3:144; 6:20,
46; §:16,103; 10:11; 11:28; 14:30,
T8; 16:42. 17:54,38.57; 22:10;
23:57; 24:12

MNorton 3:144; 7:27; 8:103; 10:11; 11:
38; 14:38,78; 17:57

Rusk 1:41; 2:55,116; 3:120; 5:37,48:
G:21.46; T.27,111; 8:15,103; 8:53,
ﬂg;glﬂ':ll; 11:80; 13:584; 16:46;
17:

138

CITRANGE—

Rustic 2:86,116; 6:46; T:111; &:17; 9

al; 1:11; 11:2%;
16:46; 17:9,34,57

13:84; 14:26;

Sanders 2:116; 5:120,144; G:32; 7:28,

111: 9:90: 10:11; 11:30;
1G:46; 17:38

13:84;

Swvage 1:42; 2:85,116; 3:120,144; 6:
19,32 46; T:111; 8:14,30,103; 9:

91; 10:11; 11:30,38; 13:84,93;
14:59,62,67; 16:46,53; 17:9,34,
57

Troyer 2:116; 3:120,144; 6:9; T:111;

B:103: 9:91; 10:11; 13:54,93; 14

11,30,53,58: 16:5,46,53; 17:9,34,

385']" 24:12

Uvalde 2: 85 B:d; T:111; 5:14,103;
9:91; 10:11, 12.29 15:54; 14:26
f7; 16:45; 1'?:5!,34

Yuma 17:40

CITRUMELO { Trifoliste orange x

grapefruit )

Citrumelo selections 2:113; 3:120,144;
5:48: 6:19,32; T:27,111; 9: lUHﬂ
10:11: 13:75,483,93; ].4:&7;
46,55, 17:0.38.57,108

]

16:3,

Saecaton 2:85,117; 6:46; 8:14,103; 10:

11; 11:38; 14:26; 17:34,39
Winterhaven 3:120

HYBRIIDS

Citrandurin  16:50

Citradia 2:117; 7:111; 10:11; 16:50;

17:34,59
Citraldin 2:117; 7:114: 10:11; 16:50

Citrangeor 2:113; 3:120; 8:32; 7:111,

9:91; 10:11; 13:84;
343..'!

Citrangedin 3:144; 6:46; 7:114

Citrangedin, Clenn 2 :B86, 11'? #:21; 10:
11; 17:40

Cltnmguquﬂt 2:113; 3:144; 16:50; 17:
39,57

Sinton  19:22

16:50; 17:9,

Thomasville 2:86: 6:46; 7:111; &:

14,105; 9:91;
34,3857
Citrangeama 10:11; 11:38; 1757
Citremon  13:84; 14:26; 16:5,50;

10:11; 13:84; 17:9,

17:

0,54
Citremon, Highgrove 2:117; 7:111; 9:

91; 10:11; 1467

MISCELLANEQUS CITRUS

Alamoen 2:118
Atalantia 2:117; 5:61
Balsamocitrus 5:61
Citropsis gilletiong 16:37
Citrus assamensiz 17:33
C. grandis 2:116

C. intermedie 22:10

C. latipedes 17:41

C. limonia Indica 17:35
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MISCELLANEOUS CITRUS—
C. longisping 3:119
C. macraphylla 13:93; 14:58; 16:5,53:
17:33,38
C. macroptera 17:33
hybrid 3:144
hybrid kalpi 6:19
med 13:93; 14:58; 16:53; 17:33
. noblis 5:48; 6:21; 7:27; 9:80; 10:9;
16:47
T southwickii 2:117; 16:46

C
C. Taiwanica 12:49; 13:8491; 16:5;
c

oo

17:34,40,57; 22:17
. volckameriona 17:35

MISCELLANEQUS CITRUS—

Citrus  hybrids  { Breeding  program )
17:093: 20:110,111: 21:82,83 83,

56

Clausena 5:61

Eremocitrus  (glawea) hyvbrid 2:117;
5:681

Fortunella hybrid 3:120; 5:61

Mandelo 2:116

Microcitrus 5:61

Murraya 5:61

Severinda 2:117; 3:144; 5:48,61; 6:20,
33; T:27; 9:80; 10:12; 17:38; 19:

22
Y ichandarin 9:54; 10:12

SUBJECT INDEX

Agricultural research 3:13-17

Agricultural Research and Extension Cen-
ter, Weslaco 14:3-6

Air pollution 25:96

Amistad Dam, water supply for LRGY
24:171-173

Apples 7:15

Apricots T:15

Australian citrus industry and  research
25:13-21

Avocados ﬂ:gﬂvﬂl; 4:30,119-125; 10:126-
13
adaptability tests 11:79-50
cold hardiness 11:67-74; 16:83-85
diseases:
anthracnose control 11:51
Azteca 12:76-80; 17:130-132
mntr%t, Phytophthere cinnemomi 2

1
sunhloteh 12:69-74,75; 17:130-132
frecze damage 4:27
frozen mixture for guacamole 11:532-59
frozen salad base 24:178-180
fruit setting and growth 2:51-56
ﬁ:::mmnh; products 12:81-87
temperature ripening 11:81
mechanical peeler 21:136-143
Mexican froit fly susceptibility 11:75-
T8

pil content 2:55
pollination 2:51-53
rootstocks 2:61-63
disorder 12:76-80
salt tolerance 11:67-7T4
varieties, wild, Persea omericana, P,
drymifolic 2:62
commercial trials, LRGV 10:137-139
LRGV 10:126-133; 11:80
search in Mexico 10:134-138

Beans, green, processing evaluation 20:
Beets 3:41-42; 15:99-101,12-105
processing methods 7:143-147

Benzene hexachloride contamination of

processed  vegetables 6:73-T4

Bioclimatic investigation, fruit flies 12:

-13
Biological control, insects 5:77-80; 6:38-
41

, B7-89; T:42-47; 10:83; 12:
14-16; 14:40-46; 18:36-43

Black rootrot, pothos 11:121-125
Borom, citrus rootstock influence 9:56-04;

13:89-96

citrus soils, LRGV 6:54-99

content in irrigation water 3:11; G:96-
B8

content in selected rvers 3:11
deficiency in beets 15:99-101; 17:156-

157

plant tolerance 3:10; 13:89-96

spray for beets 17:1568-157

toxicity in citrus 3:136-154; 4:68-T2;
25:36

toxicity in plants 3:7-12,145-148

By-laws RGV Horticultural Society 18:

XIT-XVT

Bud break, nectarines and peaches 23:

151-154

Cabbage 3:39 (see cabbage under vege.
5

tahle
lnoper control 12:111-113 {sce Insccts)
fertilizer effect 4:53-39; 12:114-115

Caleinm chloride, tomato pecling 21:114.-
o

Cachexia (Xvloporosis) carried by red

grapefruit 9:46-50 (see citrus )

California citrus industry 14:9-11
Calipering tree trunks 12:61-66
Cambial activity in grapefruit in winter

13:105-111

Cantaloupe breeding, South Texas 2:161-

139

163,164-166 (see vegetahles)
chemical weed control 7:59-62
potassinm fertilizer 21:095-98
production trends 23:116-125



Cantaloupe, breeding—
stemeend  breakdown  cavsed by fly
larvae 11:102
sugars 6:583-86
Carotenoids, colored grapefruit 17:123-
127

Carrots, Texas winter 20:115-124 (szee
ve etableﬁgﬁ)
fertilizer 11:97-
Cation, Mg, Mn, Ca, Zn, K, concentra-
tions in tomato [cuw.-s 23:75-83
Chelated iron, citrus chlorosis 11:11-13,
14-20: 13:75-80
Chemical weed contral | zee weed con-
troal )
Cherry 7:15
Chloride tolerance, citrus rootstocks 13:
BO-96
Chlorosis, Dancy tangerines 11:11-15
Chlorotic  orange  trees, chelated  iron
treated 11:14-20
Chromoplasts, colored grapefroit 17:123-
Citrus:
absorption of chlovides and horon by
roots 16:52-58
advisory council 2:683-67
anti-transpirant spray 22:43.45
artificial ir{:p?:i:g, effects on grapefroit
bunking voung trees 1:47-48
biological pest control 14:40-46 | see
under Insects)

boron injury 3:136-154; 4:68-T8; 25:
3d
rnutﬂgéck influence 9:86-04; 16:52-

symptoms 4:65-T2
tolerance 4:38-T9; 13:80-06
breeding for new varieties 16:20.54;
T:80-107
bud-union crease 12:27-34
burrowing nematode  resistant  root-
stocks 16:35-39
by-products, utilization 3:23-26 (sec
processing under citrus )
cambial activity, cold hardiness 9:1-15
carptene development in grapefruit 13:
4553

chelated iron, chlorosis control :78-
85; 10:38-42 43-48; 11:11-13,
14-20; 13:75-80

chemical weed control 1:28-29; 158:21-
24,25-28 (see weed control)

chlorde tolerance 13:80.06

toxicity 25:36

chlorosis, iron compounds used 11:21-

27; 13:75-80
lime induced 7:95-101; 10:35-43,
43-48

Citrus—
rootstock effect 10:358-42; 13:81-58
snil sulphur control 3:86-94
vellow-vein, grapefroit 13:81-85
cold hardiness 19:40-47
cambial activity 9:1-15
seasonal changes, grapefroit trees
15:59-67
cold protection, heater placement 24:
7

heating, tree temperature 20: 16-2.)
insultating materials 20:43-49; 21;
T4-78

LFE gas heaters 19:76-835

petrolenm fuel blocks 19:668-75

petroleum wax heaters 20:31-35

resistant citrus rootstocks 8:15-17;
14:58-65

thermal pattern, heated tree 20

tolerance  20:109-112: 21:68-73;
, 25:22-35 o
color variation in re rapefroit 15:
TB-T9 T
comsumer preference, fresh and pro-
cessed citrus 5:103-108
cultural practice 2:67; 3:20; 13:10:2.
107; 19:48-50; 21:52-57
dampwood termites 6:42-44; 5:79-51
disenses, general 1:53-54; 2:118-120
and nutrition 1:17-20
bud transmitted diseases 11:28-33
bud-union crease 12:27-34
cachexia {xvloporosis) 6:31-32; 9
46-50; 10:34-37
cotbom rootrot 6:33; 7:25-30
diplodiz infection and Rio Grande
gummosis 7:84-94
exocortis 11:25-33; 14:86-76; 16:4(0-
43,44-51; 17:108-111; 23:57-62
Hyvspeck on fruit 14:85-87
footrot, grapefrpit trees 24:36-42
fruit decay contrel 4:583-89; 25.26
greasy spot 12:3-8
gummosis, Rio Grande 1:66-70; @
118-120; 3:19-20; 5:53-59; @
28-31; T:54-94
phytophthora 8:33; 24:38
psorosis 1:58-66; 2:118-121: 3:108
112; 10:35; 23:57-62
rangpur lime disease {exocortis) @
32-33
rootstock crown ot 8:20.31
seedling diseases 5:72-T6
sprt*m!?i%g decline, Florida 10:169
1

tree decline, Winter Haven 6:45-47
tristezs, a virus diseaze 2:77-84
in Brazil 3:113-127
in Texas 9:51-60; 10:31-33
insect transmission 2:80-81; 10k

140



Citrus—

research in Australia 25::17
virus, a severe strain 14:28-32
in Meyer lemon 8:84-88: 153:
27-208
variety resistance 2:82; 3:116-123
virns-tolerant rootstocks 14:66-T6
viruses (exocortis, xvloporosis) in
healthy trees 12:55-43
ayloporosis  11:28-33;  14:26-28,66-
T6; 16:40-43 44.51; 17:108-111;
23:57-62
zineb, %:mtrnl russet, greasy spot 12:
3=
dormancy 11:3-10; 14:58-65; 15:59-G7
flowering, fruiting from top and hasal
buds 15:44-49
fortilizers, nitromen 10:20-24: 20:74-78
tertilizing oranges 16:65-67
red grapefruit 12:19-21; 16:65-67;
17:68-T1
frecee injured froit 5:117-120
trees, recovery 17:3-14
trees, treatment £:19-23 2495
injury 3:174-194; 4:1-6; 5:109-1186,
117-120; 17:15-23.24-20,30-36,
37-42 43-54 55-59 G0-67; 19:40-
47 48-50. 21:80-88; 22.10-15;
23:29-37
age influence 17:24-28,30-36
bark-pecling index 21:81-87
effect on production 4:1-6
roobstock effect on recovery 6:16-
24; 19:48-50; 21:658-73
susceptibility of peorosis infected
trees B:25-27
freeze protection 18:3-T: 19:54-60,61-
65; 21:74.7H
heaters 18:8-14,15-20
under-tree heaters 18:15-20: 19:
5460
wind machines 18:8-14
freezing, Hssue temnerature 17:15-23
froven concentrate 4:138-142,143-146
fruit and froit gquality, effect on fo-
wir, texture and hesperidin erys-
tals 7:35-38
fruit abscission chemicals 25:17
mrowth, gravefroit 23:3-0
hervesting damage 1:53.58
aualitv 3:68-80; 4:158-142; 13:54-

58
effect of rootstock 14:77-54
red grapefroit 13:54-58
rsseting eontrol 13:63-60
sizinr-nn. soil moisture relationshin
12:22-26
fungi, rost-harvest decay 4:83-89
fungicidal froit treatments 2:102-108
gibberellic acid, grapefroit 13:108-111
Marrs orange 20:79-82
navel orange production 15:75-77

141

Citrus—

prafting fruits to seedlings 19:20-24
grapefruit, droppage of mature fruit
24:43-52
extrenal quality, effect of harvesting,
packing G:53-57
fertilizer 4:54-57
drinks 20:83-03
erowth of fruit 23:3-9
internal quality G:48-52
juice comeentrate 16:112-120
cuality 22:26-34
juvenile and old line performance
22:16-25
mesophyll collapse 11:34-43
production 13:8-17
pulp-fortiticd red juice 16:112-120
red varieties (see citrus index )
salinity effect T:1-6
mypsum in iron chlorosis tests 9:79-85
grecning of mature grapefmit 14:85-87
erove heating, fuel blocks 19:54-80
appraizals 15:32-40
mrowth  regulators, effect on  navel
oranges 153:75-T7
growing in Spain and Ttaly 11:51-58
harvesting, fruit damage 1:53-38
Marrts orsnge 15:25-28
methods 1:53-58
heating in grove 19:51-53 (see cold
protection
herbicides 1:268-289; 2:33-40; 25:19
hesperidin erystals 5:118-119
Hudson Foster pink grapefroit 20:04-
95,96

hybrid cold toleranee 20:109-112
industry in Ttaly 5:85-97
in Texas T:79-83
insect(s), ant control 11:44-50
b]':mkﬂél}' 2:108-110; 4:94-99; 5:81-

eomtrol 12:14-16

parasite 2:109
hrown soft seale 16:11-21; 18:33-35;

20:89-7T3; 21:49-51

chaff scale parasite 18:29-32
cicada injury, grapefroit 12:17-18
comtrol 4:90-93,94-99; 5:77-50
fulgorid 4:90-03
mealvbug control on grapefroit 23

predstor 18:368-46

purple scale 5:98

puss caterpillars 17:112-115

red ond purple scale contral 3:98-
105; 5:84

seale insect, enemies 6;38-41

termites. desert dampswood G 42-44;
B:T9-B1

Texas leaf-cotting ants, control 20:
G0-63



Citrus— Citrus—

intercropping 1:48
irom chlorosis control 9:79-85
irrigation 3:21
semi-permanent system 22:3-9
sprinkler and surface application 1:

A3-
juice, chilled, shelf life 14:94-105
cuality 19:3-11
heat treatment 14:94-103
komeuat, hybrid, rootstock-scion dis-
order 12:27-34
labor-saving deviees 15:112-114
leaf tempersture changes during freez-
ing 14:53-37
tissme, chemieal composition 17:72-

lvcopene development in grapefroit 13:
3

maleic hvdrazide effect on seedlings 6:
marketing 3:82-85; 24:60-66,687-71
Act 1946 4:134-137
consumer  acceptance  3;68-81; 5
103-108
Europe 4:152-155
problems 2:588-93
Texas citrus 16:74-T7
Marrs orenge 17:80-85
mesophvll collapse, grapefroit 11:34-
41

Mever lemon. history, RGV 8:32-33
mites, control 3:93-103; 5:83: 13:59-
a2: 14:53-38; 16:22-25; 17:
116-122; 185:29-32
false spider mites 15:12-18
grapefruit spotting 21:55-45
population trends LRGYV 21:16-27
morple mite 3:98
rust mEJEt& 3:96-08; 13:63-60; 16:22-

b5
smider mite 13:59-62
Texas citrus mite 5:83: 17:116-122;
18:29-32; 20:55-60; 23:51-56;
25:31-35
noringin 4:147-151
nematodes  5:60-82: 6:35-37:; 12:57-
60; 24:32-35
new varieties needed 16:20-34
nucellar clones, performance, RCV 12:
44-5%

grapefruit, yvield, growth 24:53-11
nursery stock pruning wound paint 9:
100-102
tree certification 2:121-123
nutrition 5:34-45,98-102
and diseases 1:17-20
minor elements 1:22-23
nil deposits on leaves and fruit 19:12-
16; 22:35-41
aprays 3:98: 19:3-11

142

cold hardiness of grapefriit trees
16:7-10
grapefriit 15:10-11: 22:26-34
old-line  grapefruit, yield, growth 24:
3-11

varicty selections 13:22-26
orange consumption changes 23:24-28
dyes, analysis procedures  14:104-
i

jnice, seasonal variatioms 15:29-31;
16:7TB-B2
orchard  management  proctices, Cali-
fomia 16:3-8
ornamental varieties 20:142-1406
uut]f(m]c 4:1-6,7-13; ?;:'?'9-33; 21:3-7
ckage types 1:76-79
ﬁc-k[ng costs, orapefrnit 16:68-73
parasites of brown soft seale response
to insecticides 20:64-68
Parson hrown orange 17:86-89
pests, bological control 5:77-80; 6:38-
41; T:42-47
control 1:T0-T3
perindicity, growth, dormaney 11:3-10
pigmentation, colored grapefroitc 13:50-

planting a grove 1:46-49

pollinator, Marrs oronge for Orlande
tangelo 21:80-81

Poncirps trifoliste selections  14:108-
117 {=ee citrus varietios)

portable freezer for large trees 15:50-

o8
post-harvest decay 4:53-89; 25:26-30
precooling 1:79-81
preservation. red grapefroit pulp 14:

processed granefroit juice 1:74-75; T:
102-105

grapefruit sections 1:74
processing  charncteristics,  colored
srapefruit 10:53-63
citrns juices G:(4-67
bvproducts 1:73-T6:; 6:69-T2
nowder 69
color analysis 10:53-63
coloved  grapefruit 13;50-58
frozen concentrate G:67-G3
fruit 1:73-78
limes 8:110-112
ontlock, 1967, RGYV 21:9-15
products 2:93-101; 6:60-72
comsumed 25:5-9
production costs 3:22; 15:32-40
effect of =il 1:2-5,8-13
factors, RGV 4:7-13
in BG Valley 16:74-77; 21:11
methods 3:15-22
red grapefroit, LRGY 15:41-43
trends, LRGV 11:59-63



pruning 1:49-53; 3:22
frt_-f:zeglamuge trees 4:24-25: 6:11-

1
wonmd paint 9:100-102; 15:70-T4
psorosis-free program 4:80-52
registration, pwmii.li-fmn nursery treos
3:108-112
regreening  grapefroit 14:85-87
rehabilitation of freeze injured trees
3:178-195; 6:11-15
replanting problems 6:1-10; 7:31-32
replants, response to fumigation 16:59-
fid

research importance 14:12-17
in Australla 25:15-19
rescarch  review, Weslaco Processing
Laboratory 19:25-32
rind-nil spotting, Marrs orange 20:79-
52

e i . e i

root distribution 1:13-17

rooting cuttings 23:10-17

| rootstocks 1:38-44; 2:110-117; 5:128-
154; 6:16-24; 7:30-41; 10:6-19;
14:29.32 58-65; 16:40-43 4451,
32-58; 17:35-5348; 19:48-50; 20
102-108

horon accumulation 9:86-94

borom injury 4:72-78

toleranee 10:15-14; 16:52-58

bud take on Cleopatra and sour
orange 7:30-41

bud-transmitted  discases, effect on
orange trees 11:28-33; 14:29-52

| cold resistance 8:15-17; 10:14-15;

| 20:102-108; 22:10-15

cotton rootrot resistanee 7:25-30

diseases 6:28-34: 10:8-13

freeze injury 6:16-24; 19:48-50

fruit qumlil:y effect 14:77-84; 16:44-

resistont to burrowing nematode 16:
35-39
salt injury and tolerance 4:72-78;
3:46-52; T:95-101; 10:13-18:
16:52-58
seion  combinatioms 8:18-21; 10:6-
19: 16:52-58
dormancy  14:58-65
seedlings, crown-rot susceptibility 8:
tolerance to caleareons soils 7:95-
101: 5:100-105
varieties 17:99-105
viruses, effect on oromge yield 16:
| 40-43
Winter Garden 85:13-22
1)"'11.'](] effect 19:48-50
salinity and  water table cffect on
grapefrit 7:1-6
salt injury, svmptoms and toxicity 3:
132-153; 4:66-68; 7:98-99,107-

117
143

Citrus— Citrms—

tolerance 4:58-T9
seedlings, bromide injury 8:82-83
effect of light on Cleopatra man-
darin 8:23-28
iron content 8:23-28
phosphorus content 8;23-28
soil amendments 8:95-06
shelf life, chilled citrus juice 14:94-
103
small froit, old trees 2:41
scd culture 1:24-26
soil banked trees, fungicidal trank
paints 1:47-48; 7:33; 20:50-34
hiological changes 9:74-T6
fumigation G:4-7; 12:53-56
management 1:23-29
potassinm levels 9:67-69
phosphorus levels 8:64-67
phvsical changes 9;74
problems 9:64-7T8
sulinity 9:60-73
spray oils 3:95-104; 21:28-34
properties 15:10-11; 16-13
system 15:3-8
spravers, oil deposit 22:35-41
stabilization, grapefruit concentrate 7:
106

Ster Buby 25:54-58
storage, cold 1:581; 2:102-108
tangerine decline, Mexico 10:534-37
hyhrids 20:97-101
varieties 18:44-530 { see citrus index)
tangor varieties 15:453-46 {see citrus
index)
Texes marketing order 15:52-84
thermal pattern, heated tree 20:21-30
Hesue analysis 5:34-45
tree banking paint 1:47-48; 7:33-34;
20:50-54

census, 1967, ROV 23:22.23
decline, Winter Hoven 2:84-87: 6:
4547
dormancy 19:40-47
freeze damage with portable freeser
15:54-58
temperature, heated prove 200 16-20
trunk insulating materials 20:43-49;
21:74-70
trends and outlook 25:7-12
transit losses 3:16G4-165
transportation 1:80
trifoliate orange selections 14:108-117
m-:ztlmgigt, frecee damaged trees 4:19-
tristeza 1:38-44 (see citrus diseases)
tolerant roctstock, KRGV 24:12-17
virus in Mever lemon, grapefroit,
satsuma,  sweet  orange, kom-
cquat, tangerine, tangelo, lime-
auat, lime, Upper Gulf Coast,
Texas 13:27-20



Citrns—
Valenciz orange, old line and new
line performance 24:12-17
juice 15:29-31
varieties originating in LRGY T:158-24

in Australia 25:13-21

in RGY 1:368-38; 3:63-67
virus-free seedling lines 13:22-26
viru:i—inilgﬁmd clones 15:19-24; 19:17-

vitaming 2:100-101
volume produced 25:7-8
waber use, requirements 1:30-33
table and salinity 7:1-6
wonnd protective ij’ﬁiil‘lt 1:52; 9:100-
102; 13:70-74
Cherry 7:15
Cheleated iron for citrus chlorosis 8:106-
109 153:75-80
Chlorosis, citrus, {see cibras chlorosis)
symptoms, mineral deficiency 3:86-94
St. Augustine grass 8:67-68
Climate, effeet on deciduous froit hear-
ing, South Texas 7:12-17
dl':u'alstr:rqtslmnne to amamental plants
Cold hardiness, avocados 11:687-74; 16:
B3-85
——————— , citrus 17:3-14, G0-67 68-T1
{see under citros)
tolerance, effect of chemicals 25:23.25
Conditioning fresh onion bulbs for gead-
ing 24:105-113
Cnnsmmrl preference, marketing 13:121.

Corn carworm control 11:110-114; 12:

102-103
resistant sweet corn 7:139-142

Cover crops 5:80-71

Cowpen curculio 3:27

Crops, soil vroductivity 4:14-18

Cvanamid 5:84

Damping-off, neppers 9:43-435

Developmental anatomy, Trish potats 22.
53-57

Disease-free plants, vegetable 3:166-173

Disease-resistant tomatoes 13:1539-144

Dommaney, growth, citres 11:8-10: 14:
58-65; 15:50-67

Diainame, citrus groves 3:21

LRCY 2:22-30: 3:2-8

Drip irrigation 25:18-1998-101

Ethyvlene production in citrus 23:20.37

Evapotranspiration, sweet corn 10:96-105

Exocortis virns 12:535-43 {see under cit-
s )

Farm income, marketing problems 23
63-T1

Faleon Dam 6:87-93; 11:99-101
Fertilizers, anhydrous ammonia 3:31-33

Fertilizers—
citrus 1:17-20,20-25; 2:73-T7; 16:63-
a7
grapefruit  4:54-57; 12:189-21; 17:
G8-T1
cabbage 4:33-39; 12:114-118
canning  heets  15:102-105
carrots 11:97-98
efficiency, liquid, selid 13:145-148
nitrogen, citrus 20:74-7T8
hell pepper 22;58-63
organic, tomato response 11: 1052106
phosphorus  placement  22:40-52; 23
B3-87

potassinm, cantaloupe 21:95-98
row crops 2: 159614
siquash response 8:64-66
vegetahles 17:130-145
Foam  materials,  frecze  protection 23:
143-145; 24:128-133
Food processing 1:73-T6 (see citrus pro-
cessing)]
preservation, its future 12:91-04
Freeze damage, (see citrus)
subtropical fruit 4:26-28
Freezes, ocewrrence LRGY 17:178-154
Texas, three major 17:15-23
protection, {see citrus)
protectant sprays, citrus 24:92-00
protection  foam  23:143-148; 24:128.
133

Fruit flies, Hawaiian, Mexican 12:7-13
Fruit growth, red eravefroit 21:58-67
set, vegetables 4:47-53
Fungi, soil pathogens 6:4-7 {see plant
diseases )
Fungicides, fruit deeay prevention 2:102-
108

market diseases 3:150-163
tomato leaf mold 23:104-106
Guacamole products, thickening agents
12:51-58
Gibberellic acid wses 12:95; 15:108-111;
15:75-77; 20:79-52; 25:19
Cibherellin, effect on carrots 14:125-127;
15:87-89
effect on citrus 13:108-111; 15:75-77
cffect on grapes 13:117-118
Crape, Black Spanish 4:29
enlture 10:145-150
diseases 10:151-152
girdling RGV 11:93-04
hybrids 24:181-1583
maturity, vinifera, varieties, LRGY 8:
l',l'l."ﬂdl.ll:l‘it];l possihilities, South Texas
10:143-155
propagation 10;156-157
rain damage prevention 14;185-186
siclegrafting 21:132-135
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Grapefruit drinks 20:83-93
owth, size 21:58-67
ﬁlﬂ{!ﬂﬂ'ﬂ Red, seedy 20:94-95
red, }r[ezli, growth, old and new lines
:3-11
spotting, false spider mites 21:35-45
trithiom 21:4
Star Ruby, a new variety 25:54-58
svmptomless carrier of cachexin | xylo-
porosis ) 9:46-50
trees, response to freezing 21:52-57
Grass, chloresis in St Augnstine 5:67-6G8
Grasses for LRGY home lawns, Bermuda,
Buffale, Centipede, 5t. Augus-
ting, FToysia 8:69-73
soil 111::_{'.‘;]ti1rsr and  temperature 13:97-

Creen bean varieties 14:140-148, 149-168
Creenhouse, tomato production 13:135-
138; 14:172-177
Ground water quality LRGY 7:7-11
Cuava 4:31; 10:119-125
cotton leatworm moth injury 10:140
'[:L:mt‘n-::usi.:.‘.?:h H:Ej Grande, transmission 5:
Harvesting onions, new techniques 24:
114-121
Heat-evolution  rates, fruits and  vege-
tahles 17:170-175
Herhicidal incorporation tool 24:122-127
Herbicides, application methods 22:64-T0
Herbicide applicator 19 10:3-105
Herhicides, citrus proves 18:21-24, 25-28
onions 21:105-107
orchard weed control 24:15-24
performance 24:122-127
persistence in soils 23;159-142
vegetable crops 2:150-136; 3:47-54
Hihiscus virs disease 16:95-101
Horticultural Extension Service, RGV
1947 2:8-11
research RGV 1947 2:6-R
Horticulture in South Texas 10:3-5
Humidity, temperature, effect on fruit
flies 12:7-13
Infrared film, detection footrot, grape-
fruoit 24:36-42
Insects, ants, acrobstic 1:71; 11;46-50
fire 1:72; 11:44-50
leaf cutting ants 20:60-63
Texas harvester 11:44-50; 16:26-28
aphid, cabbage 7:70-73
aphids, cowpea, lettuce, melon, pea,
turnip, control 4: 100-106
lettuee 7:67-69
ormamentals, control 24:164-167
“asps, stinging caterpillars 14: 188-1949
handed-wing  white fly 23:588-03
bean leaf hopper 9:30-32
beet leaf hopper 10:84-86
heneficials in LRGY 7:42-47; 14:40-
45

Insects—
hielogical control 5:77-80; 6:35-41,67-
G9; T:42-47; 10:83; 12:14-16;
14:40-46; 18:36-43
black fly, citrus 2:108-108; 4:94-99; 5.
H1-52

brown soft scale, citros 16:11-21; 2Z1:
48-51
cabbage aphid control 7:70-73
looper 8:41-42; 9:33-36; 12:111-113;
13:156-158; 20:147-140
polvhedrosis virns control 189:57-

58

cantaloupe fly 11:102

carrot looper 9:33-36; 10:83

chaff scale control 23:38-43

cicada injury, grapefruit 12:17-18

citrns black fly control 12:14-16

comtrol, vegetables 4:107-120

corn budworm control §:45-48

corn earworm 7:122-128; 8:49-54: 9:
05.00; 10:79-82; 11:116-11T;
12:102-103; 14:128-131; 18:74-
TT: 20:147-149

eottom leatworm maoth 10: 140

cowpea aphid 4:101-102

curculio 3:27; 10:87-89

diamondback moth §:41

false chinch bug 7:74-T6

fire ant 11:44-45

flen beetle, turnips, control 13:159-160

fulgorid, citrus 4:90-93

ladyvhectle, citrus scale prodator 18:36-

leafminers, cantaloupes, tomatoes 10:

lesser cornstalk borer in blackeyed peas

mealybu- on grapefroit, control 25:

melon aphid 3:28-30; 4102

Mexican fruitflv, avocados 11:75-78

onion thrip 3:20

pea aphid 4:103

pesticidal resistance 23:44-50

puss caterpillors 17:112-115

red l;-.tg_mc aphid eontral 4:103-104;

serpentine leafminer 10:67-69

six-spotted leafhopper 10:84-86

stinging caterpillars, “Asps”,
14:1

LRGV

termites, desert 6:42-44; 8:79-81

Texas harvester ants, control 11:45-406;
16:26-28

tomato pinworm 11:107
turnip :11%:!]111{1 3:27-29; 4:104-105; 13:
-1

veriegated cutworm 8:44
yellow-striped armyworm 8:43
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Insecticidal dusts, cabbage looper 13:156-
38

residue, citrus 13:59-62
TDE, on spinach, tomatoes 12;104-
105

tomatoes 13:155
toxaphene on vegetables 12:106-110
Insecticides, systemic, Ivish potatoes 16:
Tomizing radiation, citrus mutations 14:
2]
Irrigation, citrus 22:3-9
drip 25:18,88-101
LEGV 3:2-6
salinity problems 2:11-22
sprinklers, citrus 1:33-35
surface application 1:33-35
tensiometer use 14:47-52
Italy, citrus industry 5:85-97
Japanese {Surinam ) cherry 4:31

{!:Iu])u
andscaping plants LRGYV 10:165-169
Lawn care 4:166-160; 8:80-T3
grasses, Bermuda, Buffalo, Centipede,
5t. Augustine, Fovsian 8:68-T0
Leaf analysizs 2:50
Limes, processing characteristics 8:110-

Low temperature probabilities, LRGY
24:77-83

Lychee 10:122-123

Maleic hvdrazide, cffect on citrus seed-
lings G:58-59

effect on onion storage 9:39-43

Mango 10:121-122

Market diseases, vegetables 3:155-158,
159-163

Marketing, buving patterns, onions 23:
135-138

carrots 20:115-124
citrus 3:68-81.82-85; 4:134-137
in Europe, 1950 4:152-155
products 2:93-101
supply, major states 34:67-71
supply, varistion, Texas 24:60-66
consumer preference, citrng 5:103-108
easks m}rsl;ncnme from omions 23:126-

grapefruit, effect of grade on retail
sales 24:53-59
packing cost 16:65-73
retail 24:53-50
grower returns, horticultural crops 20:
increasing farm income 23:83-71
management practices, canning indus-
try 15:90-93
omion, economics analvsis 25:126-154
arders, South Texas 14:91-96
problems in citrus 2:88-03
Texas f&rgit. federal marketing act 15:
-51

Marketing—
transit losses, citrns, vegetables 3:164-
65

1
logs prevention 9:16-27
vegetahle, disease losses 3:159-163
Mechanical harvesting, fruits, vegetables
20:10-13
peeler, avocados 21:136-143
tomate harvester 17:152-155
Mechanization, grove care 13:112-114
h-h:mp]u-']!}(ft:‘]hp(sc‘, grapefruit, RGV 11:
3d-43

Meteorology, u,%h'uultnml 25:03-97

Methyl bromide injury, citrus seedlings
5:82-83

Mexico, vegetable research 14:178-181

Meyer nnihﬂg, effect of rootstock 20:102-

tristeza infected in Texas 8:84-88; 13:
27-29
Microclimate, heated citros trees 19:76-

Mite pupullﬂtinn trends, citros, LRGY 21
16-27

feeding beetles 13:61
Mites, citrus rust mite control 12:3-6;
14:33-39; 16:22-25
citrus spider mite, control 13:59-62
false spider mite, citrus 13:61; G7-68;
15:12-18; 16:22.25. 21:35-45
predaceous mites 15:69
purple mite, citrns 1:72-73; 3:96-98
red spider mite 5:168-19
rost mite, citrus 1:72-73; 3:96-08; 18:
32-25; 21:18-27
spider mite, control 24:149-157
spruce spider mite, control 25:102-107
Texas cilrus mite 13:59-62, 66-67; 14:
33-39; 16:22-25; 17:118-122;
21:16-27; 25:31-35
resistance to Tedion 20:55-50
tropical mite 11:108-100; 12:90-101
two-spotted  spider mite, strawherries
11:108-105
tydeid mites 13:61
Mulches, =il l_;inui::turv, temperature 13:
Naringin, grapefruit 4:147-151
Nectarines, South Texas 23:151-154

Nessherry ( Raspberry x Dewherry ) 4:30
Nematodes, burrowing, host plants 10:

citrus 5:60-62; 6:35-37; 12:57-60; 24;
32-35

comtrol, soil fumigants 10:106-108

eitrus, distribution 6:55-37; 24:32-35

papaya 12:57-60

rootknot, summer plowing, control 2
145-148

soil salinity 12:57-60

Witrogen fertilization, 10:20-24; 20:74-

TH; 22:55-63
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Wursery inspection, citrus 5:64-65
Nurserymen's Association, Valley 3:106-
10

T
Nucellar citrus trees 14:15-20
Mutrient content of crops 2:13%9
Mutrition, citrus 5:95-102
foliar, sweet potatoes 23:56-80
Oleander, pit-making scale 24:158-163
COmion blight 13:1449-151, 152-154
breeding in Texas 2:156-158
bulb conditioning 24:1053-113
consumption U.S. 23:135-138
harvesting technigues 24:114-121
insect resistance 2:157
storage, malic hydrazide wse 9:39-42
thrips, vontrol 6:80-52
weed contral 21:103-107
Orchard crops, diversification 2:56-61
Orchard culture 24:18-24
Ornamental citrus varieties 20:142-146
Ornamental(s) horticulture, RGV 4:159-
163; 10:161-164
periwinkle, tobacco  ringspot  virus
symptoms 19:98-99
plant propagation, rooting media 6
plants, damage evaluation 22:71-75
trees, native RGV 4:170-173
in LRGY 4:164-165; T:115-121; 10
161-169; 11:126-130
Paint, pruning wound 9:100-102; 13:T0-
T4

Papayas 2:58-59; 4:31
freeze damage 4:28
terminal necrosis wilt, tobacco rng-
spot virns 17:128-129
Peaches T:12-17
honey type 4:29
South Texas 23:131-154
Pears 7:12-17
Pecans LRGY 15:64-65
Pesticide %cmt:lminntiun, vegetables 6:73-

4
living with 18:68-T3
new developments 12:96-98
residue, parathion, DDT, vegetables
6:75-
Petroleumsgti:{r fuel blocks 19:54-60; 20:

43
solid fuel blocks 19:66-75
wax heaters 19:61-85; 20:31-38
Pit-making scale, crnamentals 24:158-163

Photographic  sensing, horon, chloride
toxicity, citrus 25:36-45

Plant diseases, avocado sun-blotch 12:68-
axbeca, avocado disorder 12:76-80
bacterial soft rot, peppers 23:58-63
cachexia, citrus G:31-532
control, general 4:107-120; 5:10-13,

33

Plant diseases—
carrot leaf blight, leaf spot 14:169-171
curly top, spinach 14:120-124
cotbom rootrot, citrus G:53; T:25-30
esperanza st 15:123-127
mmasis, Rie Grande, citrus 6:28-31
hibiscus virus, LRGY 16:95-101
{usm[num mosaic 14:187-188
ettuce mosaic 16;92-93
nematodes, rootknot 4:10 {see nema-
todes )
Fhytophthorn, citrus  seedling  blight
5:72-76
footrot, citrus 6:33
psorosis-free citrus program 4:80-82
psorosis-free nursery trees 2:121-123
rangpur lime disease, citros 6:32-33
51|.nhintc|'| (azteen) avoeados 17:130-
132
tobacco ringspot virus symptoms, vege-
tables 17:146-151
papaya 17:128-120
tomato  blossom-end  rot 19:101-102;
20:1534-141
diseases 5:10-13
Flant nutrition 2:1536-43
Plum, Bruce 4:23%
Plums T:12-17
Poinsettins, LRGV 17:176-177
Polyethvlene  film  prevents grape  rain
damage 14:155-186
Polyhedrosis virus, cabbage looper con-
tral 19:87-88
Popeorn, h}";t::lr{d,, vields, LRGY 11:115-
11

Potato, Irish, anatomy development 22;
33-57
planting depth 21:99-102
stolon gdcve opment 21:59-102
varieties 19;59-04
vield, wvariety, spacing, season influ-
ence 19:549-04
Pothos {Ivy) rootrot 11:121-125
Processing heets 7:145-147
citruz fruit 1:73-T8 (see citrus pro-

ceasin%]

green beans 20;125-133

importance to LRGY 19:37-38

naranjilla, cffect on vitamin C 19:33-
36

gsouthern peas 17:158-169

tomatoes, peeling methods 25:72-T9

vegetables, innovations 21:125-131
Projected citrus supply RGV 23:18-23
Propagating citrus cuttings 23:10-17
Propagation, ormamental plants 8:60-62
Pruning citrus 1:49-53; G:11-15

wonmed paint 9:100-102; 13:70-T4
Psorosis, frocese injury susceptibility, cit-

my G:25-27

Radish, chemical weed control 7:63-66
Rainfall, temperatore, LRGY 7:120-158
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Rangpur lime chlorosis 11:21-27
Reflected soil coatings, fall carvots 23:94-
103
Befrigerated tomatoes, storage 24:134-
138

Respiration  and  heat-evolution  rates,
fruits and vegetables 17:170-

175
Bio Grande flow 8:7
reservoirs 8:1-2
:'I.I]L dr.un:]. c ’m*a 8:1-12
n:rln
|rng.|tr_ n.rms E 3-5
rainfull 8:6-7
water, quality, gquantity 15:115-122
RGY Hortienltural Society, history 25;
116-117
Root distribution, citrus 2:67-73
sweet corn 10; 103-105
Foot-growth observing device 12:61-66
Footing citrus enttings 23:10-17
Rootstocks, citrus,  tolerance  to
soils T:107-117
Roses, [).t‘l:%:ll‘:ltiml for market, storage 4:
1 =

Rubus spp 10:124-125
Sapodilla 10:125
Saline ::mlﬁ'lmuvrhcs 15:51-60
spots LRGY 16:105-111
citrug tolerance 7:107-117
Saline well water, effect on  growing
crops 5:89-94
Salinity, plant tolerance 2:123-130
Rio Grande and tributaries 2:14-15
row crop production 2:123-130
secd germination in salty soil 2:125
tile drain control 14:200-204
water table and  salinity effect on
vrapefruit trees 7:1-8
Salt injury to citrus 3:128-153; 4:58-7T%;
16:52-58

saline

Salt tolerance, avocado trees 11:67-T4
citrug rootstock 5:46-52

Sult toxivity, citrus, cold hardiness 17

Salty soil 2:17-22, 26-27; 6:94-99

Seed certificution, Texas 4:121-126

production, vegetables 3:34-37

Sewage, domestic, industrial, disposal
and treatment 4:127-133

Shipping containers, vegetables §:80-63

Sodium acjzﬂrptiml ratio, irrigation 10:49.
K

Soils:

aeration 1:15-17

alkali 2:15-22

amendments, effect on Cleo seedlings
H:85-06
effect on saline well water 8:89-94
gypsum, sulfur 1:10-11; 2:74-75

chemical properties 1:8-13

Soils:—
citrus replant problems G:1-10: 7:31-
o

32

diagnosis, LRGY 10:108-116

drainage 2;22-30

fumigants 9:61-63

fumigation, citrus replants 12:53-56;
16:559-64

management, citrs orchards 1:23-29

moisture 2:47-50; 23:94-103

moisture, cultural  practices  13:102-
1

influenee on citrus froit growth 12:;
22-26
organic matter 2:43
permeability 2:47
physical properties 1:2-8
problems in the RG Valley 2:40-51
productivity, croping systems 4:14-18
salinity 2:11-22, 43-44; 123-130; 9
G9-73
effect on nematodes 12:57-60
nitrogen effect on spinach 23:61-66
sterilization 8:61-63
structure 1:4-5; 2:42-d4
temperature 23:94-103
Souath Texas agriculture 14:1-2
horticulture 10:3-5
Southern peas, evaloation 13:129-134
storage temperature 21:108-113
varietics 10:90-95
Spinach breeding, South Texas 2:1681-163
curly top control 14:120-124
s0il Ml]]‘llt!r’ and nitrogen, effect 25:

Sprg cqmpmmt citrus 24:25.31

properties 15:10-11

Spmylng, manual systems, citrus 15:3-9

Storage temperatore, southern peas 21:
108-115

Strawherry prodoction 17:133-135

Subtropical fruit, research, Florvida 10;
119-125

Sugars in “Rio Sweet” cantaloupe G:83-
BE

Sugar production, sweet sorghum 23:
1

Sulphur ca:rmpnst. chlorosis contral 3:86-
4

Sweet com, fertility, soil moisture, yields
10:96-105

resistont to corn earworm 10:75-75;
18:74-77
sorghum, South Texas 25:157-162
Tangerine hybrids 20:97-101 (see citrus
il )
Temperature changes in freezing  citrus
leaves 14:53-57
effect on fruit flies 12:7-13
in the LRGY T:129-138
inversions LAGY 24:84-01
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Temperature changes—
low {freezing ) probabilities LRGY 24:

7
pattern, divrnal, light freezes 20:14-15
Tensicmeters, citrus irrigation 14:47-52
Termites, desert dampwooed 6:42-44; 8:
Ta-BL

Thermal nsl?ut'n.ms,, citrus propagation 14:
21-25

Thermometer shelter 18:61-63

Tile drain, salinity control 14:200-204

Tobaceo ringspot virus, blossom-end rof,
watermelon  24:103-104

Tomato breeding, South Texas 2:158-
160

crease-stem  abnormality §:59

disease resistance 13:139-144

fresh, refrigerated storage 24:134-138

fruoit-set faflure 11:103-104

greenhouse production 13:135-138
varictes 14:172-177

juice, pectic substances 24:139-146
viscosities 34:139-146

leaf mold control 23:104-106

mechanical harvester 17:152-155

multiple disease resistance 13:139-144

arganic fertilizer amendment 11:105-

106
peeling, caleium chloride 21:114-124
methods  to improve  firmness 25

T2-79
p]msphglgw fertilizer placement 22:49-

red spider mite 5:16-19
ridge-depressional  planting  technigque
25:67-T1

russet mite, control &:758-T9
tropical mite control 12:89-101
Toxaphene residue, vegetables 12:108-
11

Transit diseases, vegetables 3:155-158

Tree trunk calipering device 21:61-63

Trifoliate crange, chlorosis 11:21-27

Trithion grapefruit spotting 21:46-48

Tristeza, {see citrus)

Tropical foliage plants, landscaping 10:
165-167

Turnip aphid 13:159-160
Vegetable ()
aeterial soft rot, peppers 22:58-63
beans 5:42-43; 20:125-133
bean leafhopper, control 8:30-32
heets 3:41-42
black sirot varigtal resistance 15:99-
10
fertilizer 15:102-105
processing 7:143-147
hlackeyed peas, processing 17:155-169
hreeding vegetables 5:1-9
hroceoli 3:43
cabbage 3:38
aphid control 7:70-73

Vegetable(s)—
chemical weed control 14:132-139
nitrogen fertilizer 15:106-111
varieties, response to fertilizer 4:33-
a9

cantaloupe leaf miners 10:67-65
carrots 3:40; 11:97-08
gibherellin treated 14:125-127; 15:
BT-839
looper, biological contrel 10:83
production in Texas 12:119-123
response to phosphorus 23:84-87
chemical weed control 16:59-91
pre-emergence in cucurhits 8:34-
36

pil sprays, carrots 8:37-38
sulfuric’ acid, onions 5:30-40

commercial marketing 6:100-107

cornstalk hgmr in blackeyed peas B:
5E.

corn budworm control, sweet com §:
45-48

corn earworm control §:49-54; 9:100-
102; 10:79-82

cowpea curcnlio control 10:87-59

crease-stem of tomato 8:59

crops and varieties 3:38-43

crugifer diseases 3:171-172

curly top, tomatoes 2:159; T:.77-T8

damping-off, peppers 9:43-45

disease control 3:161-162; 4:107-120;
5:20-33

disease-free plants 3:1686-173

disease resistance, cantaloupe 2:1684-
66

1
diagmend black moth larvae control 8:
41

downy mildew, cantalonpe 2:161-162,
164-167

cggﬁlunt 3:43

fertilization, turnip greens $:37-38

fertilizer requirements 17:138-145

froit-set factors 4:47-53

fusarium wilt resistance, tomato 3:59-
60

green hr:ans.‘i row spacing effect 14:
varictics for processing  14:149-

168

green corn 3:40-41

industry, RGV 25:80-85

insect control 3:27-30; 4:100-106, 107-
120; 5:16-19, 20-33; §:41-44

leatminers 10:67-69

lettuce 3:43, 44-46

red aphid contrel 7:67-69
looper ggntm], cabbage, carrots 9:33-

maleic hydrazide, onion storage effect

! ERA

marketing diseases 3:155-158, 159-163
factors G:100-107

149



Vegetable( s ) —

nematode resistance, tomatoes 3:57

nitrogen requirement, cabbage 15;:106-
111

nutrition of squash &:64-60
onions 3:41
hybrids 2:157
thrips, control 6:80-82
outlook, 1954 5:07-99
pea grader 15:94-95
peppers 3:42
calminer infestation and saline ir-
ri%utiu‘n £.28-20
pesticidal contamination 6:73-74
pink root of onion 2:157
potatoes 3;40
systemic insecticides, effect 16:94-
B7

pnwdr:rirﬂzmiidr.w, cantalonpe 2:161-

processing  innovations 21:125-131
production problems 2:149-156
trends LRGY 10:70-74
gquality improvement 2:149-158
resepreh, Mexico 14:178-181
sonthern blight, tomato 2:150
saline irrigation, leafminer infestation
seed production 3:34-37
shipments 1951-55, LRGV 10:71
shipping containers 8:60-63
somthern pea evaluation 10:90-95
spinach breeding 2:161-163
Dixie savoy 19:95-97
virus disease 18:78-81
virus transmission, heet leafhopper
10 84-86
spotted wilt, tomata 2:159
storage 3:159-163
sweetcorn carworm control 7:122-128,
139-142
resistance 10:75-T8
sweet potato, foliar nutrition 25:86-90
tomatoes 3:38
banded-wing whitefly RGY, tomato
23.:8B8-93
hlnsslin;]:end rot 19 101-102; 20;134-

Vegelt;hlvli 5)— 1
ceding and improvement program
3:55.62

diseases 3:167-165; 5:10-15

pinworm LRCY 11:107

planting  technique,  ridge-depres-

sional 25:87-T1

transit diseases 3:159-163, 164-165

varieties, vield, 1850 4:43-46
turnip ens, fertilization 9:37-38
transit losses 3:164-163
varieties, new, 1950 4:40-42
variegated cutworm control §:44
wutcnnrl."lﬁn, blossom end rot 24:103-

white rust, spinach 2:162-163
vellow-striped army worm control §:
43

Violets, spider mite control 24:149-157

Walnut 7:15

Weather, freezes, LRGY 17:178-184
modification and prediction 23:93-97
minfﬂl]isfgempemturcs, LRGV 7:129-

Weed control, chemical 2:30-33, 33-40,
130-136; 3:47-54; 7:458-54, 55-
a8, 59-62, 63-66; §:34-36, 37-
38, 39-40; 14:132-139; 18:89-
91; 185:21-24, 25.28. 21:103-
107; 24:122-127
Water, agricultural use 11:VII
infiltration 13:14-16
irrigation water guality 2:13-15
problems in LRGY 11:99-101
quality, wells, LRGY 7:7-11
ﬂllﬂlit}’,mtglﬂ'it)’» Rio Grande 15:115-

resourees, LRGY 19:108-114

requirements, citrus  1:30-33

sugﬁly, LRGYV 6:87-83; 24:171-175

table, Valley soils 1:9,15; 2:24-26
as.u.lim‘i*ﬂré effect on grapefruit trees 7:

Weather in the LRGV 7:129-1438

X-rays, thermal neutroms, citrus propaga-
tion 14:21.25

Xyloporosis 6:31-32; 12:35-43; 14:26-28
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