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ELIGIO *‘Kika’ de la GARZA
1991 Recipient of
The Arthur T. Potis Award

Eligio ‘Kika' de la Garza was born in 1927 in Mercedes, Texas but grew up in Mission, Texas
his parents home, During his youth 'Kika® de la Garza like many boys spent his after schoal,
and summer vacation time working the many Lower Rio Grande Valley cotton and vegetable
fields. In 1945 ‘Kika’' enlisted in the U.5. Navy but since WWII ended that same year he was
honorably discharged and returned to graduate [rom Mission high school in 1947, In 1952,
‘Kika' de la Garza graduated with an LLB degree from St. Mary's University law school in San
Antonio, TX., passed the State Bar of Texas Dec, 1951, and earned a Doctor of Jurisprudence
from St. Mary's May, 1970, Also, he graduated from the 1.5, Army’'s artillery school, taught
artillery training in the U.S. while serving during the Korean conflict, 1951 to 1952, and in 1952
became a practicing attorney with the McAllen law firm of Rankin, Kern & Martinez. In 1953,
‘Kika' de la Garza married the former Lucille Alamia and they have three children: Jorge,
Michael, and Angela.

“Kika' de la Garza began his public service career in 1953 as a Texas State House Con-
gressman representing the 111th district which includes all of Hidalgo, County Place 3. Rep. de
la Garza served six consecutive two-year terms in the Texas State House, only leaving in 1964
to begin his representative career with the 89th U.S. Congress. Congressman ‘Kika® de la Garza
has represented the 15th U.S. Congressional District which includes: Atascosa, Brooks, Duval,
Frio, Hidalgo, Jim Hogg, Jim Wells, Karnes, La Salle, Live Oak, McMullen, San Patricio,
Starr, Wilson, Zapata and parts of Gonzales and Mucces counties and he will be serving his
14th consecutive term with the 102nd U.5. Congress in January 191, Rep. de la Garza has
been a member of the House Agriculture Committee during his entire House service and has
served as Chairman of this committee since January 1981, a position he was re-elected to for
1991, Rep. de la Garza's activities in the U.S. House have ranged from committee policy deci-
sions in agriculture, to areas including educational promotional activities through bilingual
education, improved trade relations between developing and developed countries, and to pro-
tecting the U.5. fishing industry, During his .5, House service Rep. de la Garza's record has
included active promotion of legislation to protect and improve farm and rural economies
through crop stabilization programs, expanded agricultural export trade, rural development,
soil conservation, and agricultural credit, Rep. de la Garza has been especially active in pro-
moting the maintenance of agricultural research programs, of which, the Rio Grande Valley
can be particularly pgrateful to Rep. de la Garza for staunchly supporting the
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UL5. DAL -Agricultural Research Service, Subtropical Agricultural Research laboratory in
Weslaco, Texas, As Chairman of the U.S. House subcommittes on Agricultural Department
Operations, Research and Foreign Agriculture form 1967 to 1979, ‘Kika' de la Garza played a
key role in drafting more siringent laws dealing with pesticide use and safety, and animal
health. Rep. de la Garza has also been prominent in efforts to establish and maintain a
stabilization program for U.S. sugar growers and has kept a close and determined interest in
assuring programs which protected major agricultural areas from invasions by costly and
destructive foreign insect pests like the fruit fly. Prior to Rep, de la Garza's Chairmanship of
the full House Agriculture Committee, he served on committees with direct influence on the
merchant marine, fisheries, wildlife, conservation, environment, narcotic abuse, LS, Customs
Service, and alcohol, tobacco and firearms. [n international concerns Rep. de la Garza who is
fluent in Spanish became the first congressman from the Texas-Mexico area to serve on the
L.5.-Mexico Interparliamentary Group. In 1978 Rep. de la Garza became Chairman of this
group which involves consultations with representatives of the Mexican Congress and plays a
significant role in today's ongoing free trade agreement with Mexico, Congressman ‘Kika® de
la Garza was awarded in 197% the Order of the Aztec Eagle, Mexico's highest honor for
forgigners and he is the first member of the U5, House to receive this award. *Kika' de la Gar-
za is a pasl or present member of the Mission, McAllen, Alice, Pharr, Edinburg, and Rio
Grande Valley Chamber of Commerce, the American Legion post #1 of Pharr, TX. as well as
many fraternal societies.

This Society honors U5, Congressman Eligio *Kika' de la Garza not only for his service and
political leadership in agriculture policy and trade, but for his support of agricultural research
which benefits the people of Texas and especially those of the Rio Grande Valley, Also, we
honor him for his service and innovative political leadership as Chairman of the U.5. House
Agriculture Committee which benefits people the world over. [G.E.L., 19%1].
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Argi-Mek (Abamectin):
A New Miticide for Control of Citrus Rust Mite

1. ¥ictor French and Jim Villarreal
P.O. Box 1150
Texas A&l University Citrus Center
Weslaco, TX 78596

Additional Index Words: avermectins, chemical control, phyilocopiruta oleivora.

ABSTRACT

In orchard spray trials conducted over several i Aari-&-'lctn [ab: in) was compared to other experimental and
lnhelled miticides for efficacy against citrus rust mive (CRM), Phyplocapina eleivorg | Ashmead), In 1982, Agri-Mek at races
of 0.02 and 0.04 oz al/ 100 gal vank mived with 0.25% Narrow Range (MR} petrobeam ofl and applied by handgun in dilute
sprays (12-13 galwree), provided longer residanl CRM comrol than Agri-Mek without oll or the standard miticide, Vendex
(fenbutatin oxide). In 1983, Agri-Mek @ 0.0062 and 00025 b ai (5 & 10 0z) £ acre + 0.20% NR ol applied in semi-diluae
sprays (250 gal‘acre) by commercial sprayer, gave CRM control { > 60 days) comparabls to tha by Advantage (carbosulfan) or
Vendex; all gave superior CRM control compared to Morestan (oxythioguinox), Ethéon, or experimental SLI-0312, In 1988,
Agri-Mek at 00128 Ibai + 0.40% NR oil/acre applied by commercial spraver provided CRM control comparable to that by
¥endex with both treatments giving superior CRM control to that by Nomolt or Diaract (separate formulations of tefluben-
zuron) applied alone or tank mixed with 1.0% MR oil.

&gri-MekR miticide (Merck Sharp and Dohme Research Laboratories, Three Bridges, N.J.)
was labelled by the Environmental Protection Agency (August, 1989) for use on citrus to con-
trol the citrus rust mite (CRM), Phyllocoptruta oleivora (Ashmead). Abamectin, the active
ingredient in Agri-Mek, belongs to a new class of chemical compounds called avermectins.,
Avermectins are natural products formed as a result of fermentation by the soil
microorganism, Strepromyces avermitilis. The avermecting, while demonstrating toxicity
against a wide range of invertebrate pest species, have proven particularly effective for control
of phytophagous mites (Putter et al., 1981, McCoy et al., 1982).

In 1987 & 1988 an Experimental Use Permit (EUF) allowed Agri-Mek sprays to be applied
on a limited acreage of commercial citrus (200 acres each season) in the Lower Rio Grande
Valley (LRGV) of Texas. While this enabled some citrus growers and grove care operalors (o
gain experience with Agri-Mek, the majority of the Texas citrus industry is still relatively
unfamiliar with this new miticide. This paper reports the results of trials comparing Agri-Mek
to other labelled and experimental miticides for efficacy against CRM. All trials were con-
ducted at Texas A&l University Citrus Center Orchards (Weslaco, Texas). Some data have
been reported previously (French 1982, 1984), as well as results of Agri-Mek efficacy trials
against two species of spider mites (Tetranychidae): the Texas citrus mite, Euferramychus
banksi (McG), and the citrus red mite, Paronyohus citri (MeG). (French 1986, 1987; French
and Villarreal, 1988).



MATERIALS AND METHODS

Chemical Formulations, The materials tested included: Agri-Mek 0.15 EC (abamectin), [a
mixture of avermectins containing >80% avermectin Byb (5-0-demethyl-25-de
{1-methylpropyl}-25-(1-methylethyl) avermectin Ay]; Advantage 2.5 EC (carbosulfan),
2, 3-dihydro-2,2-dimethyl-7-benzofuranyl [(dibutylamino)thio] methyl carbamate, (FMC
Agric. Chem. Philadelphia, PA); Diaract 10% SC and Nomolt 10% EC (teflubenzuron),
1-(3,5-dichloro-2,4-difluorophenyl)-3-(2,6-difluorobenzol)-urea, (EM Industries, Inc.
Hawthorne, NY); Ethion 4 EC, 0,0,0,0-tetracthyl S,S-methylene bisphosphorodithioate,
{FMC Agric. Chem., Philadelphia, PA); Morestan 25 WP (oxythioquinox), 6-methyl-1,
3-dithiolo[4,5,-b] quinoxalin-2-one, {Mobay Chemical Corp, Kansas City, MO); SLI-0312 50
WP, N-(3-Phenyl-4, 5-bis-{{trifluromethylliminio}-2-thiazolidinylidene) benzene), (Mobay
Chemical Corp. Kansas City, MO); and Vendex 4 L (fenbutatin oxide), Bis [tris (2-methyl-2-
phenylpropyl) tin] oxide, (E.I. DuPont de Nemours and Co. Wilmington, DE).

Certain miticides were tested as tank mixes with Narrow Range (NR) Petroleum oil having
the following specifications: with emulsifier and unsulfonated residue rating of 92%
minimum; A.P.I. gravity at 15.5°C 34.8 minimum; 50% distillation point at 10 mm HG
reduced pressure 440°F and 10-90% range of 80°F maximum (Sun Qil Co. Philadelphia, PA).

Evaluation of Agri-Mek in High Volume Sprays. Agri-Mek (0.02-0.04 oz ai/100 gal} alone
and tank mixed with 0.25% NR oil, was compared to the standard miticide Vendex (2.0 oz
ai/ 100 gal) in a full season trial during 1982. Miticide treatments were completely randomized
and replicated four times on single tree plots in a 20-year-old ‘Ruby Red’ grapefruit orchard on
30 ft = 25 ft spacing. Treatment sprays were applied to foliage runoff (ca. 12-15 gal/tree) at
225 PSI by handgun mounted on a John Bean model 1010-MTBT Sprayer (FMC Corp. Agric.
Machinery Div., Jonesboro, Ar.). The initial spray application was made on 3 June and reap-
plied on 20 August 1982, Average fruit diameter was ca. 5 cm at time of the initial application.

Pre- and post-treatment counts of CRM were made at ca. 14 day intervals throughout the
trial. During each count, 12 fruit/tree were randomly selected and examined in situ with a 10X
handlens fitted with a 1 em? grid. All CRM were counted in two-1 cm” lens fields on the shaded
side of each fruit. Counts are reported as average number of CRM per 1 em?® of fruit surface

CRM feeding injury (7o russet) was assessed on fruit from test plot trees at harvest in
MNovember, 1982, Twenty-five fruit/tree (replicate) were randomly selected and rated for injury
damage. Fruit with > 50% surface injury due to CRM feeding was downgraded and would be
marketable as US #2 fresh or usable for processing only.

All data were subjected to analysis of variance and means separated by Duncan's Multiple
Range Test,

Evaluation of Agri-Mek Applied by Commercial Sprayer. /983 Tria/ — Agri-Mek at rates of
0.0062 and 0.0125 Ib ai {5 and 10 oz) / acre + 0.20% (0.5 gal/acre) NR oil were compared to
the experimental miticides, SLJ-0312 and Advantage and to the standard miticides, Ethion,
Morestan and Vendex. A 22-year-old ‘Ruby Red’ grapefruit orchard on 16 ft = 22 ft spacing
was utilized with each test plot consisting of 2 rows of 13 trees, Treatments were completely
randomized with 2 replicates. Each test plot was buffered by an adjacent row on either side and
two trees on each row end left unsprayed to minimize any cross contamination of treatments.
Spray applications were made on 17 May 1983 by a commercial Lockwood Hardie Super 40 air
blast sprayer {Lockwood Corp. Gering, NE) with nozzling, pressure {140 P5I), and speed ad-
justed to apply 250 gal/acre. Pre- and post-treatment counts of CRM were made at ca. 14-day
intervals on 50 randomly selected fruit/replicate. The mite counting method was as described
previously, On culmination of the trial in the fall, 100 fruit/plot were randomly harvested from
test trees and evaluated for CRM feeding injury (o russet) using the previously described
method.

J988 Trial — Agri-Mek at 0.0125 Ib (10 oz) aifacre + 0.40% (1 gal/acre) NR oil was com-
pared to Vendex and the experimental miticides, Momolt and Diaract {(separate formulations of
teflubenzuron). The latter formulations were tesied alone and also mixed with 1.0% (2.5
gal/acre) NR oil, The test was conducted in a 25-year-old orchard of ‘Webb Redblush’
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grapefruit on 24 ft » 24 ft spacing. Treatments were randomly assigned with 3 replicates on
test plots of four trees (2 = 2), Test plots were buffered on all sides by unspraved trees to
minimize cross contamination of treatments. Spray applications were made on 16 May and
reapplied on 13 July by a Lockwood Hardie air blast sprayer with nozzeling, pressure, and
speed adjusted 1o apply 250 gal/acre. Pre- and Post-treatment counts of CEM were made at
14-day-intervals on 25 randomly selected fruit/replicate. At the end of the trial, 100
fruit/replicate were randomly harvested from test trees and evaluated for CRM injury (%
russet), The methods used for counting CRM and conducting CRM - fruit injury evaluations
were as previously described.

RESULTS

Agri-Mek High Yolume Spray Trial. Citrus rust mite (CRM) were allowed to build to high
population levels on fruil in test trees prior Lo application of any spray treatments. All miticide
treatments gave good initial knockdown of CRM, but the two Agri-Mek treatments (0.02 and
0.04 oz ai/ 100 gal) tank mixed with 0.25% NR oil provided longer residual CEM control than
either the Agri-Mek without oil or standard Vendex treatments (Table 1).

CRM populations on fruit in unsprayed control trees declined rapidly in mid trial due to
severe mite feeding injury on the fruit peel. After the second spray application, all treatments
were still providing residual CRM control at 70 days post-treatment. The Agri-Mek + NRE oil
treatments and the Vendex treatment had significantly lower percentages of mite-damaged
fruit at harvest.

Agri-Mek Commercial Sprayer Trials. {883 Trial — Experimental SLJ-0312, Ethion, and
Morestan treatments lost efficacy against CRM before 60 days post spray (Table 2). All other
miticide spray treatments provided CRM control for 76 days or longer, with two treatments,
Agri-Mek + NE oil (0.0125 Ib aifacre + 0.20%) and Advantage + Ethion tank mix, pro-
viding CRM control bevond 112 days. All Agri-Mek, Advantage, and Vendex (standard) treat-
ment plots had < 9% rust-mite-damaged [ruit al harvest versus > 40% damaged fruit from
each of the SL1-0312, Ethion, Morestan and control treatments.

1988 Trial — Agri-Mek 0.0125 Ib/acre + 0.40% NR oil provided CEM knockdown and
residual control comparable to the standard miticide, Vendex; both treatments gave superior
CEM control compared to the Momolt or Diaract treatments, whether applied alone or tank
mixed with 1.0% NR oil (Table 3). The superiority in rust mite control was also shown by a
lower percentage of CRM injured fruit at harvest from the Agri-Mek and Vendex treatments,
i.e., = 12% russeted fruit, versus 28-44% and 58% russeted fruit from the Nomolt or Diaract
and control treatments, respectively (Table 3).

DISCUSSION

Included in citrus miticide screening trials for several seasons, Agri-Mek consistently gave
citrus rust mite (CREM) control comparable, or superior, (o other labelled and experimental
chemicals tested. Tank mixing Agri-Mek with a low volume (0.20-0.40%) of Marrow Range
petroleum spray oil improved residual (long-term) CRM control which generally exceeded 60
days. No foliar or fruit injury was observed at the Agri-Mek rates and methods of application
used in these orchard trials. However, injury to ‘Pineapple’ and *“Temple’ orange fruit was
observed in tests elsewhere (McCoy et al., 1982) but at an Agri-Mek rate (0.08 oz ai/ 100 gal)
twice that used in these trials. Moreover, no adverse effects were observed on beneficial larvae
or adults of either the twice-stabbed lady beetle, Chifocorus stigma, (Say) or green lacewing,
Chrysopa carnea Stephens. Both species were numerous in treated and control plots
throughout these trials. Previously, French and WVillarreal (1988) reported no observed
mortality of several natural insect enemies of the citrus mealybug, Planococcus citri (Risso)
following earlier Agri-Mek treatments.

In laboratory tests conducted by Hoy and Cave 1985, Agri-Mek at 3 ppm caused significant
mortality and affected fecundity of female Metaseinius occidentalis (Mesbitt) (Acarina:



Table 1. Citrus rust mite (CRM) counts on the fruit surface of ‘Ruby Red' grapefruit sprayed with test miticides, Weslaco, TX 1982,

CRM/1-cm® (fruit surface)

Rate Days post-treatment T
_ 0z. Pre- Ist Spray 3 June 2nd Spray 20 August russet’
Treatment” ai/100 gal Spray 14 28 40 56 14 28 42 56 T0
2.6b 14.6a 12.1a 1.3a 0.3a 2.3a 0.1b 0.7k 1]
Agri-Mek 0.04 6.9h 2.8 :
Agri-Mek +
0.25% NR Oil 0,02 137.4a 0.lb 0.0b 0.9b Lic 0.0a 0.0a 0.0a 0.1k 0.0b 9
Apri-Mek +
0.25% NRE il (.04 65.4b 1.0b 0.1b i.lb 0.3¢c 0.la 0.7a 0.0a 0,00 0.00 4c
Vendex 2.00 #0.8b 6.8b 6.1b 3.9b 8.5ab 0.la 0.la 0.2a 0.2b 0.0b 1lbc
Control - 114.1a 105.1a T0.6a 4.db 2.7be 0d4a 0.0a 2.2a 34a 8.3a 6la

t Applied as high volume sprays by handgun sprayer.

¥ Percentage of fruit at harvest downgraded due to CRM feeding injury (russeting).

* Treatment means within a column followd by the same letter are not significantly different (P =0.05) by Duncan's Multiple Range Test.
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Table 2. Citrus rust mite (CRM) counts on the fruit surface of *“Ruby Red' grapefruit sprayed with test miticides, Weslaco, TX 1983,

CRM/1-cm’ {fruit surface)

Days post-treatment:

Rate o
Lbs Pre russet’
Treatment” aifacre Spray 14 30 48 60 76 90 112
Agri-Mek + 0.0062 0.1e* 0.0b 0.1a 0.2b .4c 5.9 4,7d 7.5cd fuale
0.20% NR il
Agri-Mek + 0.0125 1.lcde 0.0b 0.la 0.0b ole 0.2¢ 0.0d 0.0d 2e
0,200 NR Oil
SLJ-0312 3.00 0.2de 0.0b 0.1a 0.1b 11.3b 32.4b 40.3b 27.5b 4l
Advantage 0.625 1.2cde 0.1b 0.2a 0.0b 0.4c 4.9¢ 2.9d 0.5d 4de
Advantage + 0.47
Ethion 2.00 2.5bcd 0.0b 0.la 0.0b 0.2¢ O.le 0.0d 0.0d 2e
Ethion 4.0 0.1e 0.0b 0.5a 1.9a 38.3a 48.9b 20.1¢ 21.8be ddbe
Morestan 075 2.9bc 0.1b 0.la 0.4h 21.3b T8.8a 54.%a 25.1b 5dab
Vendex 0.625 4.1ab 0.0 0.0a 0.4b 08¢ 3.6¢c 1.7d 16.4be 9d
Control - 5.8a 0.3a 0.7a 0.1b 13.5b 28 4b 35.4b 54.0a 59

? Applied as semi-dilute spray by commercial air blast spraver on @ May 1933,
¥ Percentage of fruit at harvest downgraded due to CRM feeding injury.

* Treatment means within a column followed by the same letter are not significantly different (P =0.05) by Duncan’s Multiple Range Test.



Table. 3 Citrus rust mite (CRM) counts on the fruit surface of *Webb Redblush' grapefruit sprayed with test miticides, Weslaco, TX 1988,

CRM/ 1-cm® (fruit surface)

Days post-treatment

Rate T
Lbs Pre- 15t Spray 16 May 2nd Spray 13 July russet’
Treatment” aifacre Spray 10 18 32 48 14 28 42 il
Agri-Mek + 0.0125 0,6ab" 0.1k 0.7b 0.4¢ T.6b 0.1c 0.2c 0.2c 9,00 11d
0.40% NR il '
Momaolt 0.10 (.1b 0.0b ilb 2.1e 12.5b 1.4¢ 7.4hb 10.8ab 21.2ab 28c o
Momaolt + 0.10 01k 0.1b 5.2b 9.6bc 11.3b 9.8b f.6b 15.6a 13.3b 41bc
1.0%W MR Oil
Diaract 0.10 0.0k 0.4b 5.4b 18.3b 32.2a 6.7bc 7.8b 17.4a 19.7ab 44b
Diaract + 0.10 0.1b 0.3b 1.6b 5.7be 13.4b 5.3 14.8a 13.6a 8.7b 43h
1.0 NR Ol
Vendex 0.50 0.9a 0.1k 0.1b 0.2c 3.9b 0.9 0.2 31.7be 9.3b 12d
Control - 0.2b 4.0n 15.4a 39.8a 27.5a 23.1a 16.2a 15.5a 30.%a S8a

E Applied as semi-coneentrate sprays by commercial air blast sprayer.
¥ Percentage of fruit downgraded due to CRM feeding injury.

* Treatment means within a column followed by the same letter are not significantly different (P =0.05) by Duncan’s Multiple Range Test.




N

Phytoseiidae), an important mite predator of the two spotted spider mite, Terranpchus wrticae
Koch. Any future trials should include determining Agri-Mek's activity on beneficial predatory
mites, with several identified species active in LRGV orchards (Browning, 1983).
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ABSTRACT

Conditbons during the first half of the vear following the December 1989 freeze have resulted inoa high infection of melanose
disease caused by the Tungus, Digperthe cierd, on the dead iwigs and new leaves of wrapelruit irees in Texas, The highess disease
incidences in any one location was 43%, recorded in Mission, TX, The best conred stratepy is removal of all dead wood, and
the timely application of copper spragish,

The fungus . citri (Fawc) Wolf causes two major diseases on citrus: melanose and stem end
rot, On fruit, melanose results in a peel blemish which eliminates fruit from the fresh market.
For up to 3-5 months after petal fall, the developing fruits are more likely to become infected
by the fungus. Conditions that favor disease development are: the presence of dead wood bear-
ing spores of D, citri, a wetting period of 100% relative humidity for 8-10 hours, and
temperatures above 75°F, The same conditions lead to melanose infection of voung leaves and
twigs. The disease symptoms are partially characterized by brown to dark corky pustules (Fig.
2 and 3).

Stem end rot is a post-harvest decay caused by the spores of D, Citri (anamorph, Phomopsis
citri Fawe.) germinating on the button of the fruit. Unlike melanose, the spores that cause stem
end rot can become established on the fruit at any time,

While the December 1989 freeze killed thousands of citrus trees outright in the Lower Rio
Grande Valley (LRGY), approximately 30% of the freeze-damaged trees have sprouted from
the main trunk. Large amounts of dead wood above the new growth flushes together with
spring showers that splashed spores on the tender leaf surfaces provided ideal conditions for
causing an outhreak of melanose disease. As a high incidence of melanose in 1990 can result in
economically damaging levels of melanose and post-harvest decay on the 1991 fruit crop, a
survey was conducted to document the incidence and severity of melanose on grapefruil (rees
in the LEGY. Although melanose pustules were also found on sweet and sour orange flushes
(Citrus simensis L. and C. awrandivm L., respectively), only grapefruit (C. porodisi Macf.)
orchards were surveyed because the latter is a more suitable host for melanose.
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MATERIALS AND METHODS

The LRGY was divided into 3 sampling areas, using two US Highways 281 and 77 as boun-
daries (Fig. 1). Fifty orchards were surveyed west of US 281 (section 1), seventy two between
US 281 and LS 77 (section 2), and eight orchards east of US 77 (section 3). The stars in Fig. 1
show the general area where the samples were taken. A small star represents 1 to 3 orchards
and a large star represents 3 to 9 orchards.

Leaf samplings: Fifty leaves were collected at random from ten grapefruit trees in each or-
chard, The ten trees were randomly selected along the two diagonals of a 5 acre section. Two
persons walked on the diagonals, collected 25 leaves from five stops, and placed them in plastic
bags. Each person's collection from an orchard was considered a sub-sample. The samples
were then brought to the laboratory for inspection.

Disease incidence and severity: The leaf surfaces were examined for the presence of at least
one or more pustules caused by the melanose fungus. The leaves were examined visually, or
under a microscope if definite confirmation was needed, Disease incidence was recorded as the
percentage of total leaves that showed the presence of one or more pustules, The non-infected
leaves were discarded, and the infected leaves were used for disease severity rating. The in-
fected leaves from an orchard were grouped into four classes on a severity scale of one to four,
where: 1 =leaves with one pustule or up to 25% of the total surface area covered with melanose
pustules; 2=25 to 50%, 3=>50 to 73%, and 4=75 to 100% of the total leaf surface covered
with melanose pustules. The percentage of infected leaves that fell into cach of the above
groups was recorded to assess disease severity rating.

Fig. 1 Map of the Lower Rio Grande Valley. Small star shows the location(s) of 1-3
samples, and a large star shows the locations of up to 9 samples.



RESULTS AND DISCUSSION

Incidence and severity of melanose disease in the west, middle, and east sections of the
Valley are shown in Table 1. As of July 1990, 26.2% of the trees across the Valley were infected
with melanose. Among the infected leal samples, 19.6% of the trees had a leal severity rating
af 1, 5.2% had a severity rating of 2, and 1.3% had a severity rating of 3, and none of the
leaves had a rating of 4, Severe infections on twigs with or without die back symptoms were
observed occasionally (Fig. 3). The highest incidence of melanose in any one location was 43%,
recorded in Mission. Fig. 2 and 3 illustrate the symptoms observed on grapefruit leaves and
twigs.

The melanose inoculum produced on the dead wood is washed onto the young leaves by rain.
According to the National Weather Service, Brownsville, TX 78521, (telephone communica-
tion), between Janwary and July 1990, Mission in Section 1, Weslaco in Section 2, and
Brownsville in Section 3 received 8,03, 8.83, and 6.42 inches of rain, respectively, More impor-
tant than the total inches of rain, however, is the frequency of small showers which are so im-
portant and eonducive to melanose disease spread.

Tahle 1. Incidence and severity of melanose on grapefruit trees in the LRGY afler the
December 1989 freeze.

Location Mumber of Incidence
leaves (%) Severity class
checked 1 2 3 4
Section | 2500 18.8 14.4 33 0.6 0.0
Section 2 600 7.5 21.5 5.1 0.5 0.0
Section 3 400 32.3 23.0 6.8 2.5 0.0
LRGV total 6500 26.2 19.6 5.2 1.3 0.0

In & 5 vear study on grapefruit orchards, Timmer and Fucik (1976) found that the total
length of periods of environmental conditions favorable for froit infection by D, oitri were not
well correlated with the incidence of melanose. Melanose in a given year would be more closely
related to the amount of dead wood and/or the severity of melanose in the orchard in previous
years. Based on this year's incidence and the abundance of dead wood, the 1991 fruit will be
under high risk of melanose infection. Application of copper fungicides is the best available
chemical control to protect fruit from melanose. Timing of chemical application(s) based on
Fruit maturity and rain fall is*very critical (Timmer, 1974, Whiteside, 1975). This year's data on
the incidence and severity of melanose should alert management to develop proper strategies (o
protect citrus fruil from infection by D, cifri mext year. Since there are no fruil this year, cop-
per sprays were not generally applied. An important part of the control of melanose is removal
of all dead wood from the trees.



Fig. 2. Corky pustules of melanose developed on a grapefruit leaf,

Fig. 3 Melanose pustules developed on the twig of a grapefruit tree.
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ABSTRACT

Diisruption of the parasitoids, Amite sepperidum, Silvestri and Encarsio opulenta Silvesin, resulted in 4 severs outbreak of
citrus blackfly, Alewrocenthics woghem Ashby, In Lower Rio Grande Valley (LRGV) citrus orchards during the 1988 and 1989
sensons. [n efforts to regain biological contral of citrus blackfly, an estimated 702,30 parnsitoids were released or
redistribuated in 40 infested mid-LRGY orchards between June and Movember, 1939, Releases included boah insectary-reared
and fiedd-collecied A, hesperidum and E. opulenie received from Florlda and fleld-collected E. apulenta received from Mex-
oo, To augment imported parasitoids, leaves with parasitized citrus blacky from twe Brownsville-area orchards were
redistributed and sccounted for T0% of all A. hexpendher and £, opulenie redeased.

The citrus blackfly (CBF), Alewrocanthus woglumi Ashby, is a citrus pest of South Asian
origin, but infestations have occurred in the Lower Rio Grande Valley (LRGV) of Texas in
1955 and 1971 (Smith et al. 1964, Hart et al. 1973). The first outbreak was on residential citrus
and was eradicated in 1956; the second outbreak also initiated on residential citrus but spon
spread to commercial orchards. Insecticide applications failed to give adequate control, but
release in 1974 of laboratory-reared and field collected parasitoids, Amitus hesperidum
Silvestri (Platygasteridae) and Encarsic opulenta Silvestri (Aphelinidae) reduced population
densities below economic damage levels (Summy et al. 1983). Citrus blackfly population den-
sities had remained stabilized under biologlcal control until the mid 1980's. Five vears after a
severe freeze in December 1983, CBF densities again surged in mid-LRGY orchards while con-
comitant parasitoid densities were low, This report describes the release and redistribution of
A. hesperidum and E, opulenta during the 1989 season to regain biological control of CBF.

! Texas Agricultural Experiment Station, 2415 E. Highway 83, Weslaco, TX 78596,
2 UsSDA, APHIS, Science and Technology, Ri. 3, Box 1000, Edinburg, TX 78530,

23



MATERIALS AND METHODS

Several parasitoid sources were utilized during 1989, Beginning June 28, air shipments were
sent from a beneficial insect rearing facility in Gainesville, Florida, which was maintained by
the Florida Department of Agriculture, Division of Plant Industry, These insectary shipments
consisted of A, hesperidum, which were placed in wax cups and contained honey and water
(1:1) as a food source, and were shipped in styrofoam containers (Fig. 1 a,b) (Hart et al. 1978).
E. opulenta were field collected in the Linares-Montemorelos area of Nuevo Leon, Mexico and
transported to the border. After inspection by USDA-APHIS-PPQ (Plant Protection and
Quarantineg), parasitoids were brought into the U.S. under a special permit at Hidalgo, Texas.
The collections in Mexico were conducted under the auspices of Secretaria de Agricultura ¥
Recursos Hidraulicos (SARH). Beginning in mid September, most A, hesperidum and all E.
opufenta shipments from Florida were field collections. Parasitoids were collected in Haines
City, Florida from CBF-infested trees carefully inspected for citrus canker. Cups containing
parasitoids were taped to tree branches with foliage supporting heavy blackfly infestations.
Releases were usually made during the early morning hours in a total of 27 LRGY orchards
from June 28 to Movember 4, 1989,

To augment the releases of Florida and Mexico parasitoids, leaves with parasitized CBF
from two Brownsville orchards were collected and redistributed into mid-LRGV orchards dur-
ing September. Since parasitoids emerge from 4th stage CBF (pupae), leaves with a
preponderance of this stage were selected and put into paper bags (ca. 50 leaves/bag). The bags
were stapled shut and each day’s collection of about 150 bags were transported in large coolers
to the Texas A&l University Citrus Center insectary. The bags were placed in CBF-infested
orchards by stapling them atarms length inside the canopy of the northwest quadrant of the
tree (Fig. 2). A hole cut near the top of each bag allowed the emerging parasitoids to escape. A
subsample of leaves from each day's collection were held for a 2-week period in the insectary to
estimate the number of parasitoids released.

RESULTS AND DISCUSSION

An estimated total of 702,400 parasitoids were released or redistributed from CBF-infested
orchards to 40 mid-LRGV orchards between June and November 1989 (Table 1, Fig. 3). There
was a total of 39 parasitoid shipments from Florida and 4 shipments from Mexico.
Additionally, over %X bags of parasitized CBF-infested leaves were redistributed to 20 mid-
LRGY orchards. Cup releases from laboratory-reared colonies and field-collected orchards in
Florida comprised 31% of all A. kesperidum released. Cup release numbers of E. opulenia
were similar from Mexico and Florida (44.7% and 55.3%, respectively), although 76.5% of all
E. opulenta and 70% of the total parasitoids released during 1989 were via parasitized CBF-
infested leaves from Brownsville.

Indigenous populations of both A hesperidum and E. opuwlenia were identified in two
Brownsville orchards during a survey in early January 1989, After several parasitoid genera-
tions had occurred, these orchards became the “nursery locations™ from which parasitized
CBF-infested leaves were obtained for redistribution. Although the leaf collection and
distribution was time consuming and labor intensive, this method expedited relocation of high
numbers of parasitoids with limited mortality. The redistribution procedure would have been
expanded to other orchard locations if not disrupted by a severe freeze that occurred December
21-26, 1989,
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Fig. 1 A. Styrofoam containers used to ship parasitoids by air from a beneficial rearing
facility in Gainesville, FL.
B. Wax cup containing the parasitoid A. hesperidum and paper pad with honey
and water as a food source. 25



Fig.2 Paper bag stapled in citrus tree and containing leaves with parasitized CBF.
Emerging parasitoids escape through a hole cut near top of the bag,

Table. 1  MNumber of releases and redistributions of two parasitoid species against citrus

blackfly in South Texas, 1989,

Parasitoid Species Source

Amitus hesperidum Flarida
Brownsville*

Encarsia opulenta Mexico
Florida
Brownsville®

Tonal parasitoids

Estimated
Mo, Released

180,450
402,190
582,640
12,600
15,600
51,560

119,760

T02,400

* Parasitoids from Brownsville were redistributed by transferring parasitized-CBF leaves in

paper bags.
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Fig.3 Citrus growing counties of the Lower Rio Grande Valley with arrows indicating
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ABSTRACT

Asparagas LAsparepirs offioinaiis 1) “decline’ may decrease production acreage and may be associated wilh the depletion
of storage rool carbohydrate (SRC) reserves. Light, mederate or heavy harvest pressure within a season, gradually increasing
in subssquent vears and the response of SRC concentrations were evaluated. Marketable yields were sigmificanily increased in
subsequent years || asparagus was harvested for 2 or 4 weeks the first year of planting as opposed to not harvesting. Over a 4
wear period there were no differences in the mean weight of spears in response to light, mederate or heavy cutting pressure, but
there were significantly more marketable spears and spears per crown with increased harvest duration. SR concentrations
were pod significantly differens within years.

By 1989, asparagus (Asparagus officinglis L.) produced in the Yuma, Arizona area had sur-
passed broccoli as the third leading crop with over 3,700 acres in production. In 1990, almost
00 acres were taken out of production due to a physiological/pathological condition we will
refer to as asparagus “*decline™, Observations of this condition were made in four and five-
vear-old fields which should have been at their peak productivity, Plants were small with few,
thin, short shoots and generally non-vigorous, many storage roots were empty. Fields in this
condition had been harvested in both fall and spring of the same season obviating suspicion of
overharvesting and SRC depletion as causal. However, crowns were shallow, there was
mechanical damage to storage roois and a prior year European asparagus aphid
{(Brachyeoryvnella asparag Mordvilko) infestation was evident. Anv combination of the above
factors may have put undue stress on the crop resulting in “decline”.

Carbohydrates produced by the asparagus fern accumulate in the fleshy storage roots and
are utilized in support of growth during subseguent seasons. Although several studies have
considered the effects of harvest duration on yield, no studies in the southwest have considered
gradually increasing harvest pressure or storage root carbohydrate (SRC) responses. Takatori
et al (1970) reported increased second year production followed by decreased third year pro-
duction if the harvest duration was extended from &0 to 20 or 120 days the lirst year. In
Michigan, a 4 or & week harvest in the second vear followed by 8 or 10 weeks the third vear
resulted in significant yield reductions and severely depleted SRC reserves (Shelton and Lacy,
19807, Om the other hand, Jones and Robbins (1926) and Benson and Motes (1982) did not find
harvesting the vear following planting (o have adverse effects on yield or quality of asparagus
in succeeding vears.

Our objectives were; 1) to establish the optimum harvest duration in the desert southwest
and, 2) to determine whether SRC levels might be useful indicators of subsequent vield. This
study may have additional relevance due to the current interest in fall-harvested asparagus in
southern and western states.



MATERIALS AND METHODS

Omne-year old crowns of *Mellowland Select’ asparagus were planted 15 cm deep on 21 May
1986 at the Yuma Mesa Agricultural Center. The crowns were spaced 30 cm apart in a single
row on 1.0 M beds to vield a population of 32,278 plants/ha. By April 1987 the population had
been reduced by 25% across all treatments due to severe salt and heat stress during early stand
establishment. The plots were furrow irrigated as needed with Colorado River water containing
approximately 800 ppm total dissolved salts. The soil is a Superstition sand, and a soil test in-
dicated adequate or high levels of all nutrient except nitrogen. MNitrogen was applied as UN-32
at 168 Kg Moha in 1986 with 56 Kg N/ha increments each vear so that 336 Kg N/ha in the 1989
fern growing season.

The fern was irrigated through Octaber each year before the water was shut off to induce
senescence and dormancy. After drying, the fern was either removed manually (1987 and 1988)
or burned (1989). A heavy irrigation in late December or early January was the only irrigation
until the completion of harvest with the exception of 1988 when an additional light irrigation to
soften the soil surface for spear emergence was required. Generally, cutting commenced in
early February; asparagus spears were harvested daily, trimmed to 23 em and graded based on
spear diameter and USDA guality standards (U.5.D.A., 1966). There were 6 grades of
marketable spears ranging from 5-8 mm to > 24 mm diameter. Yield is the combined weight of
all the marketable spears after trimming.

The intensity of cutting pressure was classified as light, moderate or heavy depending of the
duration of harvest each year. The first year (1987) the crop was harvested for 0 (light), 2
{moderate), or 4 (heavy) weeks. The length of harvest was increased each vear by two weeks
within each harvest regime and the two-week difference betwsen harvesi regimes was
maintained; thus, in 1990 we harvested for 6, &, or 10 weeks. There were six 15.3 m-long beds
per treatment with the three treatments arranged in a randomized complete block replicated
four times. Storage roots were sampled by inserting a 6.8 cm diameter steel core into the soil
bed approximately 15 em from the crown center at three random locations per plot. Only 2 ran-
domly selected beds were used for root core samples cach vear and those same two beds were
not used the following year. Samples were taken once a week during harvest, for three weeks
following harvest and monthly thereafter. Storage root segments were dried at 98°C for 2h and
an additional 46h at 70°C then ground in a Wiley Mill (40-mesh screen). Soluble carbohydrates
were extracted from 250 my tissue and total carbohydrates determined by a modified anthrone
reagent method (Morris, 1948). Concentration was determined by comparison to a fructose
standard curve (prepared daily) with optical density measured at 620 nm in a Bausch and Lomb
Spectronic 20 spectrophotometer.

RESULTS AND DISCUSSION

There was no diference in the mean weight of spears for all 4 years of harvest in response (o
the harvest treatments (Table 1). However, in 198% and 1990 the light and heavy cutting
pressure regimes produced spears weighing less than those receiving moderate cutting pressure,
For 1987, 1988 and 1990 there were significantly more spears harvested per crown in response
to the extended harvest intervals (Table 1). This was similar, but not significant in 1989, Fewer
spears were harvested early in the season when the plants had been subjected to either light or
heavy culting pressure the previous two vears (MeGrady and Tile, 1990,

The moderate and heavy harvest regimes resulted in increased yields and greater production
of marketable spears in the four years of the study (Table 1). There was also a steady yearly in-
crease in yield and number of marketable spears in all three of the harvest regimes. Under
Michigan conditions, Shelton and Lacy (1980) suggest that asparagus should not be harvested
until 2 years after planting. Our results agree with those of Benson and Motes (1982), which in-
dicate no adverse effects in response to light or moderate harvest during the first year after
planting (Table 1). In fact, we found a significant decrease in yield in subsequent years if there
was no harvest the first year (Table 1). Harvesting for 4 weeks the first year after planting one
vear old crowns and gradually increasing the harvest period by 2 weeks each succeeding vear

does not appear to deplete SRC to & level that reduces subsequent vields.
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Table 1. Mean weight of spears, number of spears per crown, marketable vield and spear
production of *Mellowland Select” asparagus harvested for 0, 2, or 4 weeks in
1987; 2, 4 or 6 weeks in 1988; 4, 6 or 8 weeks in 1989; and 6, § or 10 weeks in

19540,
Years
after Harvest Pressure F
planting Light Moderate Heavy Value LSD
SPEAR WT (g)
1 — 14.2 15.1 NS -—
2 19.8 19.4 19.2 M5
3 17.0 19.5 17.5 MS -
4 18.3 19.6 18.5 M5 -
SPEARS/CROWN
1 0.15 0.59 3 0.15
2 0,47 1.20 1.86 *hE (.42
3 1.10 2.18 2.47 M5
4 1.90 3.06 3.93 bt 0.62
YIELD (kg/ha)
1 460 795 . 285
2 832 2217 3322 aw #54
3 1804 4072 4336 ME
4 3141 5515 6036 il 2366
NO. SPEARS (000 ha)
1 14.8 24.1 el 6.9
2 19.3 S0.6 78.7 it 12.8
3 46.1 93.4 107.4 M3 -
4 800 127.7 171.9 hy 27.8

NS, *,**,**+* Nonsignificant or significant at P=5%, 1%, or 0.1%, respectively
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Table 2. Yearly levels of soluble carbohydrates in storage roots of ‘Mellowland Select’
asparagus subjected o four successive years of increasing light, moderate or
heavy cutting; harvest was for (0, 2 or 4 weeks in 1987 and increased by 2 weeks in
each category in cach subsequent year.

Years

after Harvest Pressure

planting Light Moderate Heavy Pr=F
fructose equivalents mg/y dry wt

1 433 476 479 NS

2 inl 198 399 M5

3 403 438 407 NS

4 313 05 452 NS

There is a typical pattern of slowly declining levels of fructans prior to and during harvest
that is shared by all three cutting regimes. After cessation of harvest there is a precipitious drop
in the level of fructans or three to four weeks as shoots continue to elongate. After shoots
have expanded into fern carbohydrate levels begin to increase. Like Shelton and Lacy (1980),
we found significant differences in storage root fructan concentrations during that two to three
week period of time immediately following cessation of a harvest regime (data not shown.) At
that point we are comparing the carbohydrate status of plants at three distinet stages of
growth: spear production, shoot elongation, and early fern growth, and that comparison,
although valid, may not be relevant.

In areas with long prowing seasons such as the desert southwest, temporary depletion of
SRC reserves due to a gradually increasing, relatively heavy harvest alone does not appear to be
detrimental to productivity., The ratio of root mass and carbohydrates to the number of buds
and/or the number and maturity of buds at initiation of harvest may be more important than
carbohydrate concentration or root mass alone. Low SRC levels may contribute to a
physiologically stressful condition in which the asparagus plant is more susceptible to
pathogens, insects and environmental and cultural management stresses. Pressure by one or
maore of these factors in combination with low SRC’s may result in asparagus *‘decline’.
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ABSTRACT

Duerimg P92 and 1983, 24 genatypes of beans (Phoseofus wdparis L.} were evaluated to determine their adapeation and
stahilily umler a wide range of environments in the Mexican tropical region of the states of Tamaulipas, Yeracruz, San Luis
Potosi, and Hidalge, The genotypes BATT and 1374 showed general environmental adaptability; Porrillo-Sintetico was con-
sistently the best genodype in less favorable environments while P675-[CA-Pijao, and 1196 showed the best adapability 1o
poud environments. All others genotypes could nat be recommended for the tropécal region of these states.

Dry beans Phaseolus vulgaris L. are the major protein source in the Mexican diet. In Eastern
Mexico, dry bean production usually is confined to small farms, where inputs such as fer-
tilizers, pesticides and improved cultivars, are seldom used. As a result, seed vields of drv beans
are low, averaging 550 kg ha. ™ ', Most dry bean producers use the crop not only as a source of
income, but also as a source of food. In Eastern Mexico, edaphic variation between localities
and seasonal variation in any one locality is great, Therefore, farmers need dry bean cultivars
that can perform predictably over a wide range of environmental conditions.

One common problem faced in genetic improvement programs is the evaluation and recom-
mendation of new varieties based soley on the mean yield, without examination of genotype =
environmental interactions, and performance stability when cultivated under a diversity of
environments.

The regression approach, first suggested by Yates and Cochran (1938), employs regression
of genotypic means upon an environmental index obtained by averaging the performance of all
genotypes in each environment. The regression technigque of measuring penotype x en-
vironmental interaction developed by Finlay and Wilkinson (1963) and later improved by
Eberhart and Russell (1%66) and Perkins and Jinks (1968) suggested statistical parameters for
the assessment of cultivar stability in plant breeding programs. It has been extensively used in
many crop plants to qualify the response of a set of genotypes to varying environments,

Many researchers have used this method to investigate genotvpe * environmental interac-
tions in different species (Carballe, 1970; Jowett, 1972; Perkins and Jinks, 1971).

These regression techniques characterize genotypic adaptation, and identify unusual perfor-
mance at specific locations. Regression technigues permit the genotype x environmental
interactions to be divided into two parts: (1) the portion of the genotype = environmental
interaction due to the response in performance of the genotvpe to environments of varying
levels of productivity, and (2) the portion due to unexplained deviations from regression,

Eberhart and Russell {1986) defined a stable genotype as one having an average response in
performance to environments of varying levels of productivity and minimum deviations from
regression. Therefore, an ideal genotype would be the one which obtains a relatively high yield
and stable performance in low vielding environments as well as the capacity to respond to
favorable environments.
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Marquez (1970) reviewed the stability concept proposed by Eberhart and Russell and
defined genotype = environmental interactions as the relative differential behavior shown by
genotypes when evaluated over different environments, He suggested the value of one in the
regression coefficient indicates lack of genotvpe » environmental interaction. A regression
from deviations equal to zero indicates a higher grade of predictability. Carballo (1970)
defined this last characteristic as consistency. Carballo (1970), using the b and s°d values, pro-
posed a classification table (Table 1), grouping the different combinations in six possible
situations.

Table 1. Interpretation of the stability parameters according to Carballo (1970).

Type of Fegression Deeviation from Description
renotype coefficient TEETession
a b=1 d=0 Stable genotype.
b b=l sd=0 Inconsistent, good response in
every environment,
c b=1 sd=0 Consistent, best response in
unfavorable environments.
d b1 Fd=0 Inconsistent, best response in
unfavorable environments,
@ b= sd=0 Consistent, best response in
good environments.
f b=1 sd=0 Inconsistent, best response in

good environments.

The objective of this research is to determine the adaptation and stability of 24 genotypes,
over a wide range of environmental conditions. Breeding cultivars with relative consistency of
performance over a wide range of environments, or selection for a minimal degree of genotypic
and environmental interaction has been a univerzal goal among plant breeders.

MATERIALS AND METHODS

The studies were conducted during the fall-winter agricultural cycle in 1982 and 1983, under
rainfall conditions in the following municipalities: Altamira, Tamaulipas: Huegjutla, Hidalgo,
Chicotepec, Veracruz; and Ebano, San Luis Potosi. In the last locality, the experiment was
conducted under rainfall and irrigated conditions.

The trials were conducted in commercial dry bean fields following standard agronomic prac-
tices and recommended procedures for fertility and weed control. Seeds were drilled into four
row plots between October 1 and October 15. Rows were 6 meters long and 70 cm apart. Spac-
ing within rows was 5 cm. A randomized block design with four replications at each location
was used,

Twenty four dry bean genotypes exhibiting an upright short vine habit were tested. They
included:

a) Ten CIAT lines from Colombia: BATS32, BATEM, BATS2?, BATIM, BAT945, BATY,
BATE73, BATS8, BATIOST, and P6T5-1CA-Fijao.

i) Eleven lines from Guatemala: 1CTA-Tamazulapa, ICTA-Quetzal, ICTA-Jutiapan, D149,
1374, 1353, 1465, D150, 1196, 1234, and D143,

¢) Two Mexican genotypes: N.-Huasteco-Bl and N.-Jamapa, which are the commercial
varieties used in Eastern Mexico.

d) One genotype from Salvador: Porrillo-Sintetico.
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Two rows, 5 meters long were hand harvested at maturity and reported cleaned seed yield
was adjusted to 14% moisture. Two methods of data analvsis were used to investigate genotype
% emvironment interactions for grain vield. The first was based on a standard model for a fac-
torial with vears, locations, and genotypes as the main, second, and third factors, respectively.
Secondly, a simpler linear regression was used to estimate the regression coefficient (b) and the
deviation mean square from regression (s°d). The model for stability proposed by Eberhart and
Russell (1966) was applied.

RESULTS AND DISCUSSION

Genotypes differed significantly (P<0.01) for mean yield (Table 2). Mean genotype vields
ranged from B32 to 1124 kg ha™ L. The highest vielding genotype was BAT7, First and second,
order interactions were significant (P < 0.01) for all traits {Table 2). The significance of G = L
and G x Y effects demonstrated that genotypes responded differently to variation in
environmental conditions, This variation was attributed to different climatic conditions for the
different vears and locations and to different edaphic conditions among the different loca-
tions. The significant interaction of genotypes, locations and years indicated the necessity of
testing at multiple locations over time for aceurate characterization of genotypic performance
over a divergent geographical region.

In the stability analysis, the regression of genotype mean yield on the environmental index
resulted in regression coefficients ranging from 0.61 to 1,29, Ten genotypes had b values
significantly (P 0.05) different from 1.0 (Table 3). Deviations from regression were significant
P 0.05) for 54% of the genotypes.

Table 2. Three factor factorial analysis of variance combined over two vears in five
Eastern Mexican locations for grain yield of 24 bean genotypes.

Source dr Mean Squares

Replicates 3 44181.83

Years (Y) 1 IITEO006.66 **
Locations (L) 4 1493307874 *=*
Y=L 4 5509)135,37 ==
Genotypes [(G) 23 157084.63 **
¥ xG 23 14997029 =+
LxG 92 129601.33 =+
Y=LxG 92 BI05H, 14 =+
Error 717 56903.98

The ideal genotype as proposed by Eberhart and Russell (1966) would have a high mean per-
formance over a range of environments, a regression coefficient of one, and deviation mean
sguare from regression of zero. According to Carballo (1970) (Table 1), genotypes with regres-
sion cocfficients greater than 1.0 would be adapted to more favorable environments, while
those with coefficients less than one would be relatively better adapted to less favorable grow-
ing conditions. For grain yield, the superior genotypes were BATT, 1374, Porrillo-Sintetico,
1196, M.-Huasteco-81, 1234, 1465, D149, BATSE, BATH32, and P675-1CA-Fijao. BATT and
1374 are very desirable genotypes because their performance is uniformly superior (b=1,
Fd=0and X =115% and 106% of X, respectively), indicating (by the Eberhart and Russell,
1966 and the Carballo, 1970 definition) stability over environments and greater adaptability of
these genotypes over all other cultivars tested.
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Table 3. Mean yields (X) and stability parameter estimates (b, 5°d) for grain yields of
24 bean genotypes tested in five Eastern Mexican locations 1982-83,

Genotype X b s*d Genolype **
kg ha”! Classification
BATT 1124 a 0,99 19493 a
1374 1035 a 1.0 000 a
Porrillo-Sintetico 1032 a (.80 * 294 [
1196 987 a 1.13 * 210 €
D143 958 b 0.97 5717 a
150 954 b 1.07 () a
ICTA-Tamazulapa 952 b 0.81 * T1135 c
ICTA-Jutiapan Gd6 b 1.02 8442 a
BATI 042 b 1.00 1031 a
1353 935 b 1.08 5863 a
MN.-Huasteco-81 1035 a 1.01 20815 * b
1234 1030 a 11T * 15963 * I
1465 1024 a 1.15 * 10654 * f
D149 1000 a 0.78 * 13759 * d
BATSE 996 a 1.09 15337 * b
BATH32 974 a 0.92 40016 * b
BATA373 956 b 0.91 15404 * b
ICTA-Quetzal 955 b 1.06 14964 * b
BATIO057 929 b 1.04 1661 * b
M.-Jamapa 918 b 0,79 * 194903 * d
BATEM 910 b .16 * JIBT4 ® f
BATS27 390 b 1.03 14649 * b
BATO945 852 b 0.61 * 42464 * d
P&75-1CA-Pijao 1053 a 1.2 * G567 [2
L.5.D. (.05) 150 0.12 —_

*Significantly different from 1.0 for the regression coefficient and from 0.0 for the deviation
mean squares at 0.05 level of probability.
**lassification according to Carballo (1970),

Cienotypes N.-Huasteco-81, BATSE and BAT832 had b values of one and high deviations
from regression indicating good response in every environment but inconsistent vields (over
time) in any given environment,

There are also five stable low vielding genotypes: D143, D150, ICTA-Jutiapan, BAT304 and
1353, However, low yielding characteristics place them at a disadvantage compared to the
previously identified desirable genotypes. According Lo evidence about high heritability of
deviations from regression (Eberhart and Russell, 1966), the stable genotvpes may be used in
breeding programs to transmit their yvield stability to their offspring, This may be exploited by
crossing other genotypes possessing other desired characteristics (pest or disease resistance)
which might contribute to increased vield over time.

The remaining genotypic groups possess values for b=1 and =0 indicating good
response in all environments but incensistent yields (over (ime) in any given environment or
b<1 and s°d =0 indicating inconsistently better in unfavorable environments and b= 1 and
Sd=0 indicating inconsistently better in good environments. Therefore, those genotypes are
not to be recommended for this region.
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CONCLUSION

Using the regression coefficient and deviation from regression parameters helped in selecting
genotypes with good general adaptability, capable of producing higher bean vields under con-
ditions of widely fluctuating seasonal environments; those genotypes are: BATT and 1374, This

~ germplasm is recommended for planting in Eastern Mexico.

We also can suggest that the genotypes PA75-1CA-Pijao, and 1196 be planted in that region
under favorable environments. However, planting must be conducted under irrigated condi-
tions to prevent rainfall fluctuations which may produce undesirable vields.

Mevertheless, because Porrillo-Sintetico was the best of all studied genotypes under un-

favorable environments, it can be recommended to be planted in this region under rainfall
growing conditions.
This research provides valuable information for the bean breeding program in Eastern Mexico.
This information, combined with data about reaction to field infection of the most prevalent
diseases and pests, should enable researchers to better determine the most appropriate use of
these genotypes in their breeding program.
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ABSTRACT

The muskmelon isalate of Boirposphoeria doshidea grew best in liguid caloare ag pH 7.2 followed by 6.7, 5.7, and 4.6. The
vitamins nicolinamide, calcium pantothenade, bisdin, and para-aminobenzoic acid suppressed growth after four days of
incubation at 23C, Significantly less prowih occurred when pyridoxine hydrochloride, thinmine hydrochloride, and inosital
were individually absent or when all vitamins were present as compared with the comirel. Based on growth paramelers, pep-
1ome was the most readily atilized nitrogen source at the Tour day harvest. However, by the seventh day, growth was greatest on
glutamic acid. Sucrose and starch supported the most rapid growth of 8. dothider; fruciose, mannose, maltose, mannitol, and
meethyl cellulose supported intermediate growth; and galaciose supported the leasi growih. The oplimem temperalure range
for growth was 25 1o 32C. The muskmedon isolate of 8. dothides demonstrated chromogenic activity in Crapek"s solution at
100t 15 days and was physiobogically similar in many respects to previcusly reporied apple and currant isolates.

The ascomycele fungus Botryspheerie dothidea (Moug, ex Fr.) Ces. & de Not. (= B. ribis
Gross & Dugi.) causes serious fruit rots and cankers on may plants worldwide (Anderson,
1956; Shear et al., 1925; Smith, 1934, Stevens, 1926; Stevens and Shear, 1929; Weaver, 1974;
Brown and Britton, 1986). Few reports of the effects of pH (Drake, 1968; Drake and Moore,
1966), carbon (Drake and Moore, 1966), nitrogen (Drake and Moore, 19%67), and vitamin
(Grossenbacker and Dugger, 1911) supplements are available in the literature. Drake and
Moore (1966) demonstrated, with an apple isolate of B dothidea, that the optimum pH varied
with the individual carbon source suppled. Also, maximum fungal growth varied with incuba-
tion time for the individual carbon sources. However, maltose, sucrose, d-glucose, d-fructose,
amylopectin, dextrin, sodium polypectate, galacturonic acid, polygalacturonic acid, pectin,
and L-malic acid were found to support superior growth, while the medium supplemented with
citric acid supported the least growth. All nitrogen sources tested by Drake and Moore (1967)
supported good to moderate growth. Kohn and Hendrix (1982) found the optimum
temperature for infection of Top Red Delicious apples occurred between 30 and 35C and
optimum rot developed between 26 and 32C.

In 1985, muskmelon fruit rot was added to the list of diseases caused by B. dothidea (Bruton
and Taber, 1985). Because muskmelon is a major horticultural crop in Texas along with the
expanding commercial peach production, an investigation was initiated to characterize and
compare the B, dorhides (Texas 33) isolate from muskmelon with isolates from other host
plants.
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MATERIALS AND METHODS

Wutritiona! Study. The effects of various nutrient sources on growth ol Texas lsolate 33 were
examined. These parameters included carbon and nitrogen sources as well as pH effect and
vitamin requirement. Growth on both liquid and solid nutrient media was tested. In general,
these methods followed those described by Taber et al. (1968) and Taber and Vining (1959},

Inocula for liguid euftures. Inocula were grown in media described below, in 250 ml
Erlenmeyer flasks on a rotary shaker (140 rpm} at 25C. After three days, the mycelial mat was
washed three times in sterile double-distilled water, and homogenized in a8 Waring Blender, and
aloguats introduced into secondary flasks containing the same sterile media. Inocula in all
cases consisted of mycelial fragments in sterile, double-distilled water of 3-day-old mycelium,
A 10-ml aliguot was dried to constant weight at 50C and inocula concentrations were
caleulated from this weight. Inocula for the pH study were grown in 50 ml of yeast glucose
liquid medium (10 g of yeast extract: 10 g of glucose/liter, pH 6.5). Inocula for the vitamin
study were grown in the basal synthetic medium (see below) with no stock vitamin solution
added.

Basic synthetic medium. The liguid medium was a modification of one used previously by
Taber and Vining (1959), in which the carbon souree, basal nitrogen, salts and vitaming were
sterilized separately then combined at the time of inoculation: Carbon sowrce (Part 1): consists
of 15 g glucose, in 100 ml of water, and autoclaved in 500 ml flasks. Ten ml were asepiically
added to each 40 ml of basal nitrogen and salts medium. Basal nitrogen and salis (Part 2): 1.5
ammonium succinate; 1.9 g K,HPO,; 1.5 g KH,POy; 300 mg MgS0,7H,0; and 20 mg
FeS0:sTH,0 were brought up to 800 ml with double-distilled water. One ml of stock salt solu-
tion was added and autoclaved for 20 min at 120C in 250-ml Erlenmeyer flasks. Sfock salf sofu-
tions (Part 3): the stock salt solution was prepared individually in 100-ml volumetric flasks
{ground glass stoppers): 595 mg CaCly2H,0, 440 mg ZnS0,»TH0; 275 mg MnS0,-H,0;
255 mg NaCl; 26.9 mg CuCl2H,0, and 182 mg (NH)sMO40,+4H,0. Stock vitamin solu-
tions (Part 4): 1 g inositol; 0.1 g thiamine hydrochloride; 0.1 g pyridoxine hydrochloride; 0.1 g
calcium pantothenate; 0.05 g nicotinamide; 0.05 g PABA, and 0.0005 g biotin were added to |
liter of deionized water. Vitamins were filter-sterilized through a Millipore ultrafine (UF) filter
(0,22 um) and refrigerated until used. Ome ml/50 ml of medivm was added at time of
inoculation,

Liguid pH medig, The basic synthetic medium (pH 6.8) was adjusted with K;HPO,,
KH.PO,, or succinic acid to give the following pH values: pH 4.6, 1.5 ¢ of KHaPH,, and 3.0 g
of succinic acid; pH 5.6, 1.5 g of KHyPOy, and 0,85 g of succinic acid; pH 6.8, unadjusted
basic synthetic medium; and pH 7.5, 6.5 g of K;HPO,.

Vitamin requirement media, The ammonium succinate concentration was increased in the
basal synthetic medium to 3.3 g for the vitamin study. Four replicates of media having the
following combinations were harvested at two harvest dates (4 and 7 days): all vitamins or
growth factors (Part 3), none of them, and all other combinations each with one vitamin omit-
ted.

Liguid nitrogen source media, Wine different nitrogen sources were tested. Ammonium suc-
cinate was used as the reference nitrogen source, Weights of asparagine, urea, poiassium
nitrate, glutamic acid, peptone, glycine, phenylalanine, and levcine were varied to equal the
amount of nitrogen in the ammonium succinate reference medium, Urea was filter-sterilized
through a Millipore ultrafine filter; other sources were autoclaved at 120 C for 15 min.
Vitamins were added to all nitrogen media following ultra-filtration,

Liguid carbon source media. Glucose served as the reference carbon source. Amounts of
sucrose, maltose, mannose, fructose, glactose, mannitol, starch, and methyl cellulose were
adjusted so that each contributed carbon at the rate of 6 g per 100 ml of stock solution. One
series of eight replicates was prepared with no carbon source other than that contained in the
ammonium succinate nitrogen source. Sterile, double-distilled water was substituted for the
zero carbon source solution.
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Solid media. To observe cultural characteristics, the test fungus was transferred onto solid
media having the same composition as the liquid media, i.e. aliquots of the same lots of liquid
media were used to make up agar plates. The agar was prepared by adding 50 ml of sterile,
liguid medium to 1 g of sterile, dry agar which previously had been extracted with agqueous
aleohol and agueous acetone of various proportions (Taber et. al., 1968) to remove impurities,

In addition to the above specialized media, growth on & routine laboratory media was
evaluated, These included rose engal streptomycin agar (RBS) (Martin, 19500, Difco potato
dextrose agar (PDA), fresh PDA agar (RPDA), V-8 juice agar (V-8) (Miller, 1955), Difco malt
agar (MA), Difco Crapeks agar (CZ), and Difco cornmeal agar ({CMA).

Effects of light. Cultures of Texas 33 isclate of B. dothidea were grown in total darkness,
normal laboratory lighting or constant fluorescent light. Inocula consisted of 1 em discs cut
and inoculated onto corresponding routine laboratory media listed above. Cultures were
incubated for four days. Colony diameter was measured at 2 and 4 days.

Effects of temperature. Preliminary studies indicated Texas 33 grew well between 20 and
35C. More critical temperature regimes were therefore implemented using 23, 25, 28, 30, 32,
and 35C. Inocula were prepared according to the methods outlined under Effects af light,
Colony diamters were measured at 5 days.

Chromogenic activity, To determine if the muskmelon isolate of B. dochides had
chromogenic activity, the fungus was grown on potato dextrose broth and Czapek's solution of
pH 7.3 for 15 days. General Electric lights (F40-P1), 42 cm above the shaker, provided a 12 hr
photoperiod at 24 £ 1C, Erlenmeyer flasks containing 50 mi of nutrient solution and the test
fungus were rotated at 140 rpm for 15 days. The fungus was filtered using #2 Whatman filter
paper and the filtrate poured into 10 ml test tubes (16 mm 0D, 100 mm L) and compared (o
Maerz and Paul (1930) color plate I1.

RESULTS AND DISCUSSION

Effect af pH, The muskmelon isolate of B. dorhides grew best in liquid culture at an initial
pH 7.2 followed by 6.7, 5.7, and 4.6 (Table 1). In general, the pH of the media changed toward
pH 6.0 over time. Drake and Moore {1966) reported excellent growth over a pH range of 4.0 10
7.5, with sucrose as the carbon source with an optimum pH range of 6 to 7. Maximum growth
varied with time for the individual carbon sources, In the present study, in which glucose was
used as the carbon source, the results corresponded closely with those Drake and Moore
(1966). On solid media, growth was superior at pH 6.7 compared to pH 5.7, 4.6, and 7.2 (Table
2).

Table 1. Effect of pH on growth of Botrvosphaeria dothidea in liquid culture®

Imitial 4 davs T days
pH Growth (mg) spH Girowth (mg) apH
7.2 2178 —0.4 £70.7 & ~0.2
6.7 288.8 b ~13 750.0 b ~0.4
5.7 208.0 ¢ ~0.5 753.8 b +0.2
4.6 171.6 d ~0.7 569.9 c F13

* Data are mean values of three replicates of 4 samples each.
¥ Means followed by the same letter are not significantly different (P =0.05) according to
Fisher’s least significant difference test.
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Tabhle 2. Effect of pH on growth and pycnidia development of Boirvosphaeria dothidea on

solid media®
Radial growth (mm)* Pycnidia®
rH 0-2 days 24 days #/em’ Size rating™
6.7 15.8 a 20.8 a 2264 b 3db
5.7 15.6 a 204 a 2597 a 3.5 ab
4.6 146 b 19.4 b 2587 a 36 a
7.2 125 ¢ 173 ¢ 2652 a ilc

* Means followed by the same letter are not significantly different (P =0.05) according to
Fisher's least significant difference test.

¥ Data are mean values of four replicates of 10 samples each.

* Data arc mean values of four replicates of & samples each.

* Size rating based on mean of at least 100 pyenidia: 1 = no pyenidia; 2= 250 um or less;
3=250-350 um; 4=330-450 um; and 5 =450 um or greater.

Mycelial growth characteristics on solid media ranged from fuzzy aerial mycelivm at pH 5.7
and 6.7 to thick but appressed mycelium at pH 4.6 to thin and appressed mycelium at pH 7.2,
Mumbers of p}rcnidia.fcm3. on solid media, at pH 5.7, 4.6, and 7.2 were significantly greater
than at pH 6.7 (Table 2). Pycnidial sizes at pH 7.2 were significantly smaller as compared to
those produced at a lower pH,

Effects of vitamins. B. dothideg grew better after four days in liquid culture to which all the
vitamins had been omitted as compared to the all vitamin treatment (Table 3). In addition B.
dothidea grew as well in the no vitamin medium as when nicotinamide, calcium panthothenate,
biotin, and para-aminobenzoic acid had been individually excluded from the all vitamin treat-
ment. Growth of the fungus, in the no vitamin treatment, was greater than in the all vitamin
treatment from which pyridoxine hydrochloride, thiamine hydrochloride, or inositol had been
excluded. By the seven day harvest, only the all vitamin treatment was associated with a signifi-
cant reduction in growth. In general, these data support the work of Drake (1968), however,
there are difficulties in comparison due to the difference in design of the two studies. He found
that 19% more growth occurred in media (pH 4.0) with combinations of certain vitamins and
that some vitamins, including inositol, pyridexine, biotin, and thiamine combination
suppressed growth. Esposite et al. (1962) studied growth factor requirements of fungi
associated with banana decay. They studied six genera of fungi including Gloeosporiem
musarum,  Botrvodiplodia  theobromaee, Nigrospora  sphaerica,  Thielaviopsis  paradoxa,
Verticillim theobromae, and Fusarium rosenm and found all required biotin for growth and
some were inhibitied by thiamine. They provided an explanation for inhibition of growth of F.
rogewm by thiamine by documenting the stimulation of ethanol production and accumulation.
Ethanol was postulated to be the actual inhibitor. Biotin was able to reverse the effect of
thiamine and the invelvement of biotin in the removal of a precursor (pyruvate) was supgested.
The pH in all treatments declined with time,

The all vitamin and no vitamin treatments provided greatest radial growth on the solid
medium from zero to two days (Table 4). Growth from two to four days on the no vitamin
treatment was significantly less than the other treatments, Vitamin supplements had little effect
on pycnidial size. The exclusion of para-aminobenzoic acid increased pyenidial production and
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Table 3. Effect of selected vitamins on growth of Boervesphaeria dochidea in liquid culture®

Initial 4 days 7 days
Vitamin source pH Growth (mg) apH Growth (mg) & pH
Mo vitamins 6.6 235.1 a* ~0.8 805.3 a* -1.0
All vitamins 3 6.6 2043 b —0.7 6753 b -1.1
All vitamins minus:
Micotinamide 6.6 2438.8 a -1.0 T92.7 & -0.9
Calcium pantothenate 6.6 2476 a -0.9 8346 a —0.8
Biotin 6.6 240.8 a -0.8 T69.0 a - 1.0
Para-aminobenzoic acid 6.6 238.7 a —-0.8 T3E.D a -1.0
Pyridoxine
hydrochloride 6.6 215.1 b -0.3 B01.0 a —0.%
Thiamine
hydrochloride 6.6 204.4 b 0.7 767.3 a ~1.1
Inositol 6.6 204.0 b -0.7 778.7 a -0.9

* Diata are mean values of three replicates of 4 samples.
¥ Means followed by the same letter are not significantly different (P =0.05) according to Fisher's least significant difference test.



Table 4. Effect of selected vitamins on growth and pyenidial development of Botrvasphaeria dothidea on solid mediz®

Radial growth (mm)" Pyenidia®
Vitamin source (-2 days 2-4 days #/cm’ Size (rating)**
All vitamins 12.8 a 249 a 1302 be 4.1 ab
Mo vitamins 12.2 a 240 ¢ 1262 bc 4.0 b
All vitamins minus:
Para-aminobenzoic acid 11.0 b 249 a 1603 a 40 b
Micotinamide 10.8 b 26.0 a 1044 e 4.2 a
Calcium pantothenote 10.B b 246 b 1136 de 4.1 ab
Thiamine hydrochloride 10,6 be 249 b 1295 be 40 b
Biotin 10.2 bed 258 a 1168 od 4.1 ab
Pyridoxine
hydrochloride 9.8 cd 250 b 1207 ed 4.1 ab
Inositol 94 b 256 a 1322 b 4.2 a

* Means followed by the same letter are not significantly different (P =0.5) according to Fisher's least significant difference test.
¥ Data are mean values of three replicates of 10 samples each.

* Data are mean values of three replicates of 6 samples each.
** Size rating based on mean of at least 100 pycnidia: 1 =no prenidia; 2= 250 um or less; 3=250-350 um; 4 = 350-430 um; and 5 =450 um or greater.




the exclusion of nicotinamide and caleium pantothenate inhibited production. Mycelial
characteristics were similar in all treatments. Hyphae were appressed with little aerial
mycelium.

Effects of nitrogen sowrce. By four days, B. dothidea grew on all nitrogen sources tested
with the exception of glycine (Table 5), with the best growth on the medium augmented with
peptone, By the seventh day growth was greatest on glutamic acid and wrea and all out per-
formed the no nitrogen control. Glyeine supported growth the least, The final pH of all media
was lower than the initial pH except for the media containing glutamate or potassium nitrate.
The final pH of the latter two media would be expected to increase with time as utilization of
the nitrogen-containing anions in the presence of excess sodium or potassium would result in
the production of Na or K bicarbonate. The result of a study by Drake and Moore (1967) con-
cerning utilization of various nitrogen sources by 8, ribis is somewhat at variance with others.
However, as was the case in the carbon study, there are several key differences between the
studies, i.e., initial pH, incubation perieds, and use of different carbon sources in the basic
media.

On solid media, early growth was dependent upon added nitrogen source (Table 6). Radial
growth from two to four days was best on asparagine and wrea. Pycnidial production was
better on all nitrogen sources tested than on the no nitrogen control. Overall these results seem
to agree with Klebs Laws (1900) regarding fungal development which states that nutritional
conditions which favor mycelial growth often do mot favor reproduction and vice versa.
Mitrogen source has much less affect on pycnidial size than does carbon source, Mycelial
characteristics for the nitrogen sources were essentially the same, being more or less fuzzy and
appressed.

Effect af carbon source. Sucrose and starch supported the most rapid growth of B. dothidea
in liguid culture through seven days; fructose, mannose, glucose, maltose, mannitel, and
methyl cellulose were intermediate and galactose the least growth (Table 7). These data are
somewhat in contrast to that for B. ribis (Drake and Moore, 1966) in which maltose, sucrose,
D-glucose and D-fructose supported superior growth with starch and cellulose supporting in-
termediate growth, There are three principal differences between this study and that of Drake
and Moore (1966). Firstly, we used ammonium succinate as the nitrogen source; they used am-
monium nitrate; secondly, our initial pH was adjusted to approximately 6.7; they used 4.0; and
thirdly, our harvests were at 4 and 7 days; they harvested at 2 day intervals for 24 days, In
general, there appeared to be a direct relationship between growth and a pH reduction in the
media as compared to the initial pH.

On solid media, sucrose provided the best growth (Table B). Starch in solid agar appears to
be less supportive of growth when compared to liguid media. Methyl cellulose and galactose
were poor carbon sources for B. doehidea. Aerial mycelium ranged from moderately fuzzy to
very fuzzy on all carbon sources except for methyl cellulose and galactose. Pycnidial produc-
tion was poor on methyl cellulose, galactose, and no carbon. Pyenidial size rating ranged from
3.0 for sucrose 1o 5.0 for galactose, with the average rating, excluding galactose being 3.4 . It
appears that galactose as a carbon source has a large effect on pycnidial size.

Effect of fight. B, dothidea grew best on V-8 agar and poorest on CMA under all three light
conditions tested (Table 9). Light conditions influenced the rate of radial growth. Aerial tufis
of gray hyphae formed on V-8, RBS, and MA. Pycnidia formed under all three conditions;
however, production was stimulated under constant fluorescent light, Darkest pigment forma-
tion occurred in MA, although hypae were dark gray on all media.

Effect af temperature and common laboratory media on groweh. Growth of B, dothidea was
most rapid on V-8 agar at all temperatures (Talble 10). Between 25 and 32C best growth occur-
red on MA, PDA, and RPDA. With the exception of growth on V-3 agar, growth was slower
above 32C on all media and also below 25C. Abundance and size of pyenidia varied with the
medium composition. In general, pvenidia formed in decreasing order of occurrence, on MA,
FPDA, RPDA, CZ, RBS, V-8, and CMA. Largest pycnidia formed on MA and the pattern of
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Table 5. Effect of nitrogen source on growth of Botrvosphaeria dothidea in liguid culture®

Initial 4 days 7 days
Mitrogen source pH Growth (mg) & pH Growth (mg) apH
Peptone 6.8 1935 a 0.2 Tidd ¢ —0.4
L-Asparagine 6.8 3505 b 0.0 THE0 b —0.3
Urea 6.8 k] =01 B05.%9 a —0.5
Ammonium succinate 6.7 21 d =113 6418 d —0.5
L-Glutamic acid 5.4 069 ¢ +1.0 E29.6 a +1.4
L-Phenylalanine 6.8 154.6 f -02 TG ¢ —-0.6
Potassium nitrate 6.8 119.5 g +0.3 4723 f +0.8
L-Leucine 6.8 115.7 g -3 Sl45 e -0.9
Glycine 6.8 328 h 0.0 1295 g —~i.1
Mo nitrogen 6.8 18.6 h 0.0 16.2 h - 0.0
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* Data are mean values of three replicates of 4 samples each.
¥ Means followed by the same letter are not significantly different (P =0.05) according to Fisher's least significant difference test.




Table 6. Effect of nitrogen source on growth and pycnidial development of Botryvosphaeria dothides on solid media®

Radial growth (mm)* g Pyenidia’
Mitrogen source -2 days 2-4 days #iem’ Size rating™
Mo Mitrogen 9.5 a 210 r 182 h 30b
Ammonium succinate 94 a 271 b 1973 ¢ 30b
L-Asparaging 9.2 a 286 a 2407 b 2%¢
Peptone 9.1 a 274 b 1328 2 33a
& Urea 34 b 28.6 a 1867 f 30 b
L-Glutamic acid T4 ¢ 205 g 2617 a 26 od
Potassium nitrate 6.9 ¢ 25T ¢ 2444 b 2.5d
L-Phenylalanine 5.5d 233 ¢ 1757 e il b
L-Leucine 53d 220 e 1565 ¢ 30 b
Glycine ide 20.8 fu 1399 f 13 a

* Means followed by the same letter are not significantly different (P =0.5) according to Fisher's least significant difference test.

¥ Data are mean values af three replicates of 10 samples each.

* Data are mean values of three replicates of 6 samples each.

** Size rating based on mean of at least 100 pycnidia: 1 =no pyenidia; 2 =250 um or less: 3= 250-350 um; 4 = 350-450 um; and 5=450 um or greater.



Table 7. Effect of carbon source on growth of Botryosphaeria dothidea in liguid culture®

Initial 4 days 7 days
Carbon source pH Growth (mg) apH Growth (mg) apH
Mo carbon 6.7 16.3 g¥ +0.5 32.0 b +1.4
Sucrose 6.7 491.8 a —1.4 661.5 ab —0.4
Starch 6.7 3969 b -1.1 697.7 a -0.2
D-Fructose 6.6 1.1 ¢ —1.1 625.8 b -0.2
D + ) Mannose 6.7 249.0 d —-0.9 5733 ¢ -0.2
D-( + )-Maltose 6.7 240.8 d =1.1 523.1 d =0.8
- + }-Glucose 6.5 201.2 e - 0.9 507.8 d =0.2
D-Mannitol 6.6 141.4 f =04 415.0 e =0.1
Methyl cellulose 6.7 1285 + 0.6 147.0 +1.3
D-CGialactose 6.6 17.1 g +0.1 BO.0 g +0.9

30

¥ Data are mean values of three replicates of 4 samples each.
¥ Means followed by the same letter are not significantly different (P =0.05) according to Fisher's least significant difference test.
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Table 8. Effect of carbon source on growth and pyenidial development of Botrvasphaeria dothidea on solid media®

Radial growth (mm)* Pyenidia®
Carbon source 0-2 days 2-4 days #/om’ Size rating™
Mo carbon 541 124 g 92 e 38 b
Sucrose 14.0 a 253 b 1964 b X |
D-Fructose ' 0.5 b 259 ab 1617 ¢ 37 b
D{ + ) Mannose 9lc 26.1 a 1652 ¢ 38 b
-D( + )-Gilucose B3d 21.1 d 2031 b 33 cd
D-Mannitol B.2d 19.4 ¢ 1803 be 4.0 b
Starch B.2d 239 ¢ 1911 b 3¢
D-( + )-Maltose 6.6 & 242 ¢ 2695 a idc
Methvl cellulose 50f 152 f 100 e 3od
D-Galactose 3lg 27 h 792 d 50a

; Means followed by the same letter are not significantly different (P =0.5) according to Fisher’s least significant difference test.
¥ Data are mean values of three replicates of 10 samples each.
* Drata are mean values of three replicates of 6 samples each.

** Size rating based on mean of at least 100 pycnidia: 1=no pycnidia; 2 = 250 um or less; 3=250-350 um; 4=350-450 um; and 5 =450 um or greater.



Table 9. Growth of Borrvosphaeria dothides on media under three light regimes®

Growth (cm) on various media”

Light

regime MA RPDA PDA CE RES V-3 CMA
Constant

flucrescent 4.5 6.6 7.0 T.1 6.9 7.8 19
Constant

darknesss 6.2 6.6 59 4.0 4.8 8.0 14
Room light 6.3 7.3 6.7 4.4 7.2 8.0 4.4

* Four day old agar cultures at 25C,

*MA=malt agar; RPDA=fresh potate dextrose agar; PDA=potato dextrose agar;
CZ=Difco Czapcks agar; RBS=rose bengal streptomycin agar; V-8=V-8 juice agar;
CMA = Difco cornmeal agar.

Table 10. Effect of temperature and media on growth of Botrvosphaeria dothidea from

muskmelon®
Temp. MAY RPDA PDA CZ RBS V-8 CMA
23 5.5 T.3 7.5 5.3 4.5 8.5 4.8
25 B.O 8.5 B4 6.1 4.8 B.5 6.0
28 E.3 B.5 8.5 8.1 4.1 8.5 6.0
30 1.9 B.4 8.5 3.0 5.6 8.5 6.6
32 7.8 B.5 8.5 3.0 6.1 B.5 6.0
35 4.0 3.0 1.0 3.0 2.3 5.5 4.5

* Growth after 5 days (em).

¥ MA = malt agar; RPDS =fresh potato dextrose agar; PDA = Difco potato dextrose agar;
CZ =Difco Czapeks agar; RBS=rose bengal streptomycin agar; V-8=V-§ juice agar;
CMA = Difco cornmeal agar.

formation was distinetive in that they developed in radial lines from the center of the colony.
Smallest pyenidia formed on V-8 agar where they formed irregularly over the colony and
appeared randomly distributed. Although growth on CMA was sparse, the few pyenidia that
formed were almost as large as those on MA.

Chromogenie activity, The muskmelon isolate of B. dorhides demonstrated chromogenic
activity in Czapek's solution after 10 days with optimum production at 15 days. The pigment
color was yellow with very slight orange or red-orange tint. Using the Dictionary of Color
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(Macrz and Paul, 1930), the pigment was rated (Color plate 11) after 15 days as follows: G-5,
I-6, I-5, J-6, -7, and K-6. Chromogenic activity was not observed on PDA. Grossenbacher
and Duggar (1911) reported a purplish-pink coloration when certain B. dothidea isolates were
grown on & starch medium. They named the chromogenic isolates B, ribis f. chromogena and
the nonchromogenic isolates B. ribis f. achromogena. They reported that the chromogenic
form was parasitic on currant and that the non-pigmented form was parasitic on currant and
that the non-pigmented form was saprophytic. Shear et. al. (1925) stated that the B. ribis com-
maonly found on apples in the 1.5, was nonchromogenic. Stevens (1926) stated that the occur-
rence of B, ribis f. chromogena was reported on host other than currant in 1924 (Stevens and
Jenkins, 1924) and that it occurred on host south of the limit of cultivation of the currant.
Cooley and Fenner (1926) reported both forms of the fungus produced a similar rot on apples.
Ting (Aleurites montanag) isolates growing on starch medium produced a yellow pigment
{(Wiche, 1952). Witcher and Clayton (1963) and Weaver (1974) demonstrated that chromogenic
activity is not correlated with pathogenicity but is affected by pH and light.

Since fruits of many plants are attacked b v B, dothidea, it is conceivable that several strains
of the fungus also exist and that they may be recognizable by differences in nutrition, pigment
production, responses to various environmental conditions, or to various combinations of
these parameters. Thizs study of the isolate present on muskmelon was conducted to
characterize it and to provide information that would allow eventual comparison with isolates
from other fruits.

Our muskmelon isolate (Texas 33) of B. dothides resembles the isolate studies by Drake
(1968) from apple. With exception of poorer utilization of glucose by the muskmelon isolate,
this strain and that of Drake and Moore (1967) did not differ strikingly; both can utilize a
variety of carbon sources for vesetative growth and pyenidium formation, An absolute
reguirement for an external source of B vitamins was not demonstrable. Both isolates utilize a
wide variety of nitrogen sources and utilization influenced the culture medium pH in a predic-
table manner, that is, residual cation of nitrogen source containing anionic nitrogen caused an
eventual increase in pH toward alkalinity (MaMo; and salts of amino acids). Utilization of am-
monium succinate caused a decrease in pH, indicating the cationic nitrogen was used more
rapidly than the organic anion.

Maximum prowth occurred above neutrality in liquid but not solid media, Growth was
markedly less at pH 4.6 in liquid but not solid media. 1t is interesting that other workers (Drake
and Moore, 1966; Drake and Moore, 1967; Moore and Drake, 1966) used initial pH of 4.0 in
their studies because this is the pH of apple juice. Based on our study, pH near 4.0 is sub-
optimal for fungal growth.

Mo consistent effect of light upon mycelial growth was noted, There was interactions bet-
ween light regimes and media which affected relative mycelial growth, Constant fluorescent
light favored growth on Crapeks-Dox and PDA but not on other media. Vegetative growth oc-
curred over a wide temperature range, the relative amount varying with the medium composi-
tion. Best growth occurred between 25 and 32C with growth uniformly less at 35C.,

Pycnidia were formed under all light regimes and media. Pycnidial sizes and distribution
patterns were greatly influenced by temperature. Pigment formation by B. dothidea appears to
vary with the isolate and medium composition, although various environmental conditions
may account for these differences. Pigment formation may be characteristic of individual
strains and further comparative studies will be required to correlate these factors.
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ABSTRACT

Sewds from *Val-Tex 39 and ‘Florlees® letues {Lactwer seiar L, b were tisied or tolerance o both heat amd sodium chloride
{MaCl) stress. Germination was measured using intact seeds and embryos with seed coats removed, *Val-Tex 3% seed became
dormant &1 3°C, while *Floricos' germvinalion was [ 0% al 34°C, *Val-Tex 19" was more susceptible o NaCl siress imposed by
inereasing concentratlons of Mall, *Florleos™ seed were toleram o NaCl eoncentralions as high as 6000 ppm. Tolerance to
siress im bath cultivars was increased by remowving the seed coat. The pattern of siress toleranes was unlgee 1o each cultivar and
suggested that the siress response was controlled primarily in the embryo and ned by the seed coan, Cubtivar differences in the
response of embryos Lo siress also were reflected in the sensitivity of "Val-Tex 3% o l-aminecyclopropane- | -carboxylic acid
and kinetin treatments. Thess results imply that the increased tolerance 1o heat and <alt stress associated with *Floricos’ may be
the consequence of amplified hormone metabalism in the embryo.

Lettuce as a species has evolved germination requirements for low temperatures, These re-
quirements apparently provide the advantage of delaying germination until the environment
has become favorable for seedling establishment and growth (Vidaver, 1977). The loss of ger-
mination at high temperatures or thermodormancy continues to be expressed by most commer-
cial producers in warm climates. Increasing concentrations of salt or NaCl found in irrigation
water also delay or inhibit lettuce seed germination (Khan & Huang, 1988). Poor germination
of lettuce exposed 1o heat and salt have been attributed to a reduction in the capacity for cm-
bryo expansion (Abeles, 1986; Dunlap & Morgan, 1976a; Khan & Huang, 1988). However,
mechanically rupturing the seed coat overcomes dormancy and increases the capacity for ger-
mination at high temperatures and low water potentials (Prusinski & Khan, 1990).

Ethylene and kinetin are proposed to overcome heat and sale stress by increasing the expan-
sion force of the lettuce embryo which ruptures the seed coat barrier to radical growth {Dunlap
& Morgan, 1974; Dunlap & Morgan, 1977b; Khan & Huang, 1988; Prusinski & Khan, 1990).
Prusinski & Khan (1990} showed that cultivar tolerance to stress was related to the inherited
capacity for ethylene production. Despite the vast amount of research conducted with lettuce
seed germination, no clear mechanistic relationship between ethylene synthesis, ethylene ac-
tion, and the reduced capacity for embryo expansion at high temperatures is apparent {Dunlap
& Morgan, 1976b; Dunlap & Morgan, 1977a). Understanding the individual functions of the
seed coat and embryo during stress conditions is critical to the development of new strategies
for the breeding of stress tolerant lettuce, In the present research, the permination of a thermo-
sensitive and thermo-talerant lettuce cultivar was determined with heat and NaCl stress in the
presence of l-aminocvelopropane-1-carboxylic acid (ACC) and kinetin. Comparisons of the
germination response for each treatment were determined with intact sceds and isolated
emhbryos,

'"Present address: Everglades Res. and Educ. Center, IFAS, University of Florida, Belle Glade,
Florida 33430
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MATERIALS AND METHODS

Lettuce seed (Lactuca sativa L.} of the cultivars *Val-Tex 39" and ‘Floricos” were germinated
on four layvers of paper toweling placed in 9 cm plastic weigh boats and sealed in 1-pint plastic
freezer bags after wetting with 6 ml of the appropriate chemical solution. Each test was
repeated at least three times with 20 intact seed or 20 embryos from which the seed coat had
been removed after soaking in water for 2-4 hours. The *seed coat”' as defined within the con-
text of these experiments includes the pericarp, seed coat and endosperm. The “embryo’ then
consists of embryonic axis and attached cotyledons. Although anatomically incorrect, **sced
coat'" and “embryo' are defined in this manner to maintain compatibility with terms com-
monly used in the existing literature on lettuce seed germination. Using a binocular
microscope, each embryo was forced from the moistened seed coat by gently pressing on the
cotyledonary end with a pair of forceps. The intact seed and embryos were germinated in the
light provided by two, 20-W cool, white fluorescent tubes (46 vE "lm'zj at temperatures rang-
ing from 28°C to 38*C in 2°C increments and exposed to 0 to 16,000 ppm of MaCl at intervals
of 1000 to 2000 ppm. Seads and embryos were incubated in solutions of ACC (1.0 mM) and
kinetin (0.1 mM) containing NaCl and exposed to supraoptimal temperatures. Tests were
scored for germination at 24 h by counting seeds and embryos exhibiting geotropic curvature
of the radical.

RESULTS

At least 9% of the seed from both *Val-Tex 39 and “Floricos’ germinated at ambient air
temperature near 28°C, “Val-Tex 39" failed to germinate at 30°C while ‘Floricos® exhibited the
capacity for limited germination even at 34°C (Fig. 1). However *Val-Tex 39 embryos were
capable of germination from 30°C to 34°C after removal of the seed coat. Removing the seed
coat from ‘Floricos' embryos permitted complete germination at temperatures as high as 36°C
which normally inhibit the intact seed.
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Fig. 1 Percent germination of intact seeds and embryos from “Val-Tex 39" and ‘Floricos
lettuce incubated at 28°C to 38°C,
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The germination of *Val-Tex 39" seed at 28°C decreased from 90% at 2000 ppm to less than
0% at 4000 ppm of NaCl (Fig. 2). Embryos were capable of nearly 100% germination at 4000
ppm but declined abruptly to approximately 10% at 6000 ppm of NaCl. Intact ‘Floricos' seed
showed no inhibition at 6000 ppm and only 40% germination at concentrations as high as
10,000 ppm of NaCl. The germination of ‘Floricos” embryos was inhibited to approximately
the same level as the intact seed by NaCl concentrations greater than or equal to 12,000 ppm.

At temperatures above 28°C, *Val-Tex 39" and *Floricos' seed became more sensitive to salt
as indicated by 50% inhibition of germination at lower concentrations of MaCl (Fig. 3). Only
1000 ppm NaCl was required to inhibit the germination of “Val-Tex 39" embryos by 50% at
30°C to 32°C while 5000 ppm was required at 28°C. The inhibition of intact ‘Floricos® seed by
the combination of heat and NaCl stress was similar to the response of *Val-Tex 39" while the
embryos expressed a much greater tolerance to the same treatments.

The cumulative effects of heat and NaCl on germination were overcome in ‘Val-Tex 3%
embryos by treating with ACC and/or kinetin (Fig. 4). As the NaCl concentrations increased at
@ constant temperature, only the combination of ACC and kinetin was capable of promoting
germination. Although generally more stress tolerant than ‘Val-Tex 39°, ‘Floricos” embryos
were responsive o the same treatments (Fig. 5). The germination of 'Floricos” embryos was
stimulated equally well by all hormone treatments across a broad concentration range but
abruptly became unresponsive at 10,000 ppm of NaCl.
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Fig.2 Percent germination of intact seeds and embryos from ‘Val-Tex 39" and ‘Floricos’
lettuce incubated at 28°C in 0 to 14,000 ppm sodium chloride.
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Fig.3 Concentrations of sodium chloride required to inhibit the germination of intact
seeds and embryos from *Val-Tex 39" and ‘Floricos” lettuce by 50% (NaClsy) at
incubation temperatures between 28°C and 36°C,

DISCUSSION

The difference in germination between seed and embryos subjected to increasing temperatures
indicate that both the structural features of the seed coat and physiologic properties of the em-
bryo are controlling thermodormancy. The same conclusion applies to germination in the
presence of increasing MaCl concentrations. These data suggest that the physiological
makeup of the embryo determines the thermodormancy characteristics of a cultivar. The ger-
mination of *Val-Tex 39" and ‘Floricos" embryos were inhibited 50% at 34.5°C and 37°C,
respectively. The seed coat had the additive effect of lowering the upper temperature limit for
germination to 28.5° (—6.5°C) and 33°C (—-6.0°C) in ‘Val-Tex 39" and ‘Floricos’,
respectively. [t appears that thermodormancy is controlled primarily in the embryo and the
result of cultivar differences between the seed coats.
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Fig. 4 Percent germination of *Val-Tex 39’ lettuce embryos treated with water (Control),
l-aminocyclopropane-1-carboxylic acid (ACC) and kinetin (KIN) at 30°C in 0 (o
14,000 ppm sodium chloride.

Heat and MaCl interacted to suppress the permination of lettuce. Treatments such as ACC
and/or kinetin that improved the germination of seed subjected to heat stress also improved
the permination of seed exposed to NaCl stress, A similar mechanism appears to be responsible
for both heat and MaCl tolerance in lettuce, However, a closer look at the cultivars response
reveals very different trends with respect to germination in the presence of heat and NaCl.
With the exception of *‘Val-Tex 39" embryvos, the response to increasing temperatures is
characterized by a very abrupt loss of germination implying & sharp threshold for the response.
The response trend (o NaCl was more gradual and typical of a quantitative change in tolerance
Lo stress. “Val-Tex 39' embryos were the exception, displaving a more abrupt loss of tolerance
between 4000 and 6000 ppm of NaCl, The behavior of *Val-Tex 39" embyros subjected to heat
or MaCl stress is quite different from the *Floricos’ embryos exposed to the same series of
treatments, Thercfore, different genetic mechanisms may account for the difference in stress
responses between *Val-Tex 39 and *Floricos” rather than just a quantitative difference in the
same physiological mechanism.

An apparent qualitative difference also was reflected in the hormonal response of embryos
subjected to increasing concentrations of NaCl at a constant temperature. Operating at the
thresheld temperature for inhibition of embryo germination (36°C), ‘Floricos” responded
equally well to ACC, kinetin, or ACC + kinetin as the MaCl concentration increased to 3000
ppm. The resonge of “Val-Tex 39" embryos to the same series of treatments was quite different.
At the comparable temperature threshold for germination (30°C), the combination of
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ACC + kinetin was the most effective treatment with ACC or kinetin becoming ineffective at
10,000 ppm while germination in the presence of ACC + kinetin remained near 90, *Val-Tex
39 appears to suffer from interference with the operation of two critical metabolic steps while
the more tolerant *Floricos' contains only a single stress-sensitive step.

The more heat tolerant cultivar, ‘Floricos’, is also the more tolerant to NaCl stress, The dif-
ference in tolerance seems to reside primarily in the embryo and not the seed coat. The genetic
regulation of thermodormancy and MaCl stress appear to be controlled by similar genetic
mechanisms. Treatments such as ““seed priming'’ and hormones used to overcome thermodor-
mancy in lettuce may confer additional tolerance to NaCl stress. Short-term solutions can in-
clude transplants to avoid early stresses or commercial priming and chemical seed treatments.
The longer effort will require breeding programs designed to incorporate the biological pro-
cesses responsible for tolerance to heat and salt stress in *Floricos® into the more sensitive com-
mercial cultivars such as *Val-Tex 39'. Our results suggest that breeding for high-cytokinin
(kinetin) and ethylene producing seed will improve germination under stress, Breeding efTorts
directed at increasing embryo tolerance will result in greater gains from selection, with secon-
dary emphasis on the seed coal.
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ABSTRACT

The fumgal pathogen of onlom, Cotteratrichusy demerien (Herk. ) Sacc., was expased to multiband and discrete band lighi
sorees, alome for 30 min o in sequential, paired, combinations to determine the effecis on sporulation with comparisen made
o continuous dark treatment, Fewest spores were produced in the dark while the most were produced by expasure 1o con-
tinous Mucresesnt light. Differences in energy levels of the discrewe fight sources did not affect sparulation. The reversal of
sequeneed 450 and 75 nm and &350 and 75 nm light produced signilicam differences in sporulation, All ather combinations of
Fight sodarces did not, When used in sequential combinations lght in the 25 nm band may have inhibited sporulation of this
Tumpis.

The fungus C. dematinm is the causal organism of an onion disease termed smudge. Initial
infection normally ocours in the field but symploms are most noticeable in (ransit and storage
(Walker, 1969). Storage conditions can inhibit or enhance disease development. Fungal mor-
phogenesis can be controlled by light guality and quantity in ways analagous to higher plants
which are governed by photoreceptors. Several reports hypothesized the presence in fungi of a
photoreceptor termed “mycochrome’” which is active in the near-ultraviolet (NUY) and blue
light range (Honda, 1969; Kumagai and Oda, 1969; Tan, 1974a, 1975; Tan and Epton, 1974),
Tan (197db, 1975) and Osman and Valadon (1979) proposed a photoreceptor for fungi which
appears to be active in the portion of the electromagnetic spectrum similar to that for
phytochrome in plants (Fredericq and De Greef, 1972). Photoreceptors in fungi have not been
isolated,

Although the extremes of the visible light portion of the electromagnetic spectrum have
received the most attention regarding fungal sporulation, there is evidence that other sectors of
the spectrum affect this activity., Sometimes the reported responses are contradictory, even
when the same fungus is wsed. Thomas (1964) stated that species of Leprosphaeraling -
responded positively when exposed to green light but Leach (1972) could not duplicate this
response.

Germination of C. dematium spores was increased by greater than 100% following exposure
to 500, 550, 700, and 750 nm wavelengths as compared 1o spores exposed o 400, 450, 600 and
650 nm wavelengths (Russo and Pappelis, 1981b). Light in the 520 nm band controls stomatal
opening in onion (Meidner, 1968), which can be used as a port of entry by this fungus (Russo
and Pappelis, 1981a). This project was designed to determine the effects of selected
wavelengths of the visible portion of the electromagnetic spectrum, either alone or in sequence,
on sporulation of C. demartium.

'Present address: USDA, ARS, SCARL, POB 159, Lane, OK 74555
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MATERIALS AND METHODS

Colonies of C. dematium were incubated under continuous cool-white fluorescent light (FL.,
energy level described in Table 1), Spores from I4-day old cultures were transferred to the mid-
dle of 6 cm diameter plastic petri-dishes containing 10 ml of sterile 1.5% V-3 juice agar. Spore
placement was important so that the entire developing colonies would be illuminated by the
light cone of the discrete wavelengths. Transfers were made under cool-white fluorescent light
at one hour intervals, The inoculated petri-dishes were wrapped in aluminum foil and.
incubated for 72 hr at 24+ 1C,

After the 72 hr incubation colonies were exposed 1o discrete wavelengths, as described by
Ruszo and Pappelis (1981a), using an interference wedge monochromator mounted below the
condensor on a Zeiss Universal microscope stand. The aluminum foil was removed from the
colonies in a darkened room and the petri-dishes were placed in the light path created by the
condensor. Two irradiation regimes were used. In the first, the colonies were exposed to 450,
550, 650 or 750 nm wavelengths of light for 20 min. Controls consisted of 20 min exposure of
colonies to multiband light from the microscope tungsten source (TL, energy level described in
Table 1), or exposure to FL approximately 48 cm above the cultures on the laboratory bench,
or no light, In the second regime, the colonies were expossd o 450, 550, 650 or 750 nm
wavelengths of light for 20 min followed immediately by a 20 min exposure to one of the other
three wavelengths as listed in Table 3, Multiband controls were a 20 min exposure to the TL
followed by a 20 min exposure 1o FL, or the reverse irradiation sequence, or continuous dark.
Light energies for discrete wavelength treatments and TL and FL controls were determined
with a radiometer (VSI-Kettering Model 65A, Yellow Springs Instruments, Yellow Springs,
Ohio). All twelve possible irradiation combinations with discrete wavelengths, two combina-
tions for multiband light controls, and dark controls were replicated three times. Between ex-
posures and during the 72 hr incubation period following irradiation, petri-dishes were rewrap-
ped with aluminum foil to prevent exposure to unwanted wavelengths.

Cultures were removed at one hour intervals after the second dark incubation, flooded with
10 ml of distilled water, and agitated with a camel hair brush to dislodge spores. Five ml of the
suspension were removed by pipet and transferred to a clean glass vial. The vial was vigorously
shaken for several seconds and a 0.1 ml droplet was transferred to a Howard Mould Counting
Chamber, Mumbers of spores in each of three randomly chosen fields were counted and values
expressed as spores per ml of suspension. Linear [t was tested, and where appropriate,
Duncan's Multiple Range and Least Squares Means (LSM) analysis procedures of SAS (SAS,
Inc., Cary, M.C.) were emploved for post-hoc means scparation,

RESULTS

Immature stromata were scattered throughout the colony by the end of the first 72 hr dark
incubation but no spores were produced. Sporulation rates for the initial 20 min treatments, of
dark and multiband controls and discrete wavelengths, are presented in Table 1. Dark controls
produced the smallest number of spores (3700 spores/ml) and Fl controls the highest (44,300
spores/ml). Taken together the treatments may describe incremental steps in a progression
from 0-54000 ergs, Spore production was analyzed with linear and quadratic regression
methoeds but not cubic, fits were indicated regardless of whether dark controls (0 ergs) were
included in the analy:is (Table 2). Spore production, induced by discrete wavelengths in the
00-2600 erg range (50-T50 nm), was not linearly related (Table 2). For these wavelengths,
analvzed with post-hoc methods for means separation, there were no significant differences in
sporulation rates (Table 1).

The two-step irradiation treatments, by their nature, did not represent an incremental con-
tinuum and were analyzed by post-hoc means separation methods, Mean numbers ol spores
for each two-step irradiation treatment (symbaols in the text; first treatment symbol followed by
the second treatment symbol) are presented in Table 3, The number of spores produced in the
two multiband control combinations were significantly different from, by up to 6.4 fold,to
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those produced in the dark. The result for the multiband controls were not significantly dif-
ferent when treatments were reversed (FL + TL sequence; TL + FL sequence), When (reatments
with discrete wavelengths were compared to multiband controls the treatment with the greatest
improved sporulation, of the 12 possible combinations, was 430+ 750 nm with spore counts of
Th= 10 "spurr.sfml!, which was almost 1.5 fold greater than the multiband controls. The next
best treatments were 430+ 650 and 650 + 450 irradiation regimes. The least productive irradia-
tion treatments were 350+ 650 and 650 + 550 regimes which were about 36% of the multiband
controls. All other treatments were intermediate between these and ranged to 43-88% of the
multiband controls. A hypothetical cumulative mean sporulation rate of 51,400 spores/ml was
computed by multiplying the mean for individual 20 min exposures Tor all treatments from
Table | by two, This would represent the cumulative 40 min exposure of the two-step irradia-
tions, Most predicted values for two-step irradiation treatments approximated the hypothetical
cumulative mean. The exceptions were the multiband controls, which exceeded the
hypothetical mean, and the dark control, which was below the mean (Table 3). All but three
observed values for irradiation combinations had sporulation rates below the hypothetical
mean (Table 3).

The two-step irradiation regimes could be grouped into those which produced significant dif-
ferences in the spore production when the sequence was reversed and those which did not. Five
combinations (FL 4+ TL vs. TL + FL; 450+ 530 vs. 550+ 450 nm; 450+ 650 vs. 650+ 450 nm;
550+ 650 vs, 650+ 550 nm; and 530+ 750 vs, 750+ 5530 nm) had no differences in spore pro-
duction associated with the order of irradiation. The means for these non-significant dif-
ferences ranged from 600 to 9200 spores/ml. For the two irradiation combinations (750 + 650
vi. 650+ 730 nm; and 450+ 750 vs, 750+ 430 nm) there were significant differences in spore
production when the irradiation sequence was reversed. Those differences were 14,600 and
44 000 spores/ml representing a 1.45 fold and 2.38 fold increase in spore production and were
accompanied by LSM probability values of 0,0158 and 00004 respectively.

Table 1. Light encrgics and mean spore production after 20 min exposure of colonies to
continuous dark, discrete wavelengths and multiband contrals,

Treatment Ergs/cm /5! Spores/ml x 10’

Dark Control 0 8.7 a*
450° B0 246 a
550 1300 23.7 a
650 1600 247 a
750 2600 21.0 a

FL Control SR 44,3

{400-1100°)

TL Contral 54000 333

{300-7507)

Average 257

“in nm

“means followed by the same letter are not significantly different, Duncan’s Multiple Range
(p=10.05), for those wavelengths judged not be linearly related, see Table 2.
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Table. 2 Curve fitting of spore production for all irradiation energies.

Curve Fit (P, =F)

Treatment

{eres/cm 2:".5 I 1 Linear Cuadratic Cubic
0 (Dark) to 54000° 0.0001 0.0001 00,3797
RO to 54000 00001 0.0001 (0.3832
R00 Lo 26007 0.2573 0.3869 0.8238

‘includes FL and TL controls
‘includes only 450, 550, 650, and 750 nm discrete wavelengths.

DISCUSSION

Irradiation with multiband TL or FL, or discrete wavelengths used alone or in combinations,
greatly stimulated C. demativm sporulation when compared to dark controls. Since this fungus
also produces spores in the dark it can be classifed as a light variable rather than light depen-
dent organism as defined by Osman and Valadon (1979,

The 20 min cxposures to the multiband controls resulted in more spore production than 20
min exposures (o discrete wavelengths, This might be explained by the greater light energies
produced by the multiband controls, or the combination of wavelengths in the multiband light
sources, The differences between the energies of the TL and FL controls, and their similar
ability to stimulate sporulation do not support the first inference. Since there was no linear
relationship, and no significant difference in sporulation between the individual discrete
wavelengths, (after a 20 min exposure) it can be inferred that light quality may be more impor-
tant than light source energy levels, The following observations support this inference, Only
the two-step multiband control treatments approximated the hypothetical cumulative sporula-
tion mean, Three of the two-step discrete wavelength treatments exceeded the hypothetical

mean while the remainder of the treaiments were below the hypothetical mean. [n one case, the
same sequence, with and without reversal, produced values above and below the hypothetical
cumulative mean. Furthermore, the observed values for the multiband controls not
approaching the predicted values may be explained by competition for receptor sites from the
various wavelengths within the light source. When sporulation rates for the two-step discrete
irradiation regimes were compared to multiband controls, the result could be classified as being
beneficial, detrimental or having no effect on spore production. This further emphasizes the
inhibitory or stimulatory effects of some wavelengths over others,

Obvious beneficial and detrimental responses tend to attract attention and are generally
interpreted as evidence of the stimulation or inhibition of a biological reaction. [n at least one
combination of the paired treatments involving 450 or 630 nm light with the other three
discrete wavelengths, a significant difference in sporulation was exhikited when the irradiation
sequence was reversed, This was not the case when 350 nm light was paired with all others. It
may be that 350 nm light has a modifying effect which either supercedes or nullifies the effect
of the other component of the irradiation pair. This would suggest that if a protein photo-
receplor is present, similar to the type conjectured by Leach (1972), its configuration could be
governed by the presence of 550 nm light. Thomas (1964) and Thomas and Halpin (1964)



Table 3. Predicted and observed numbers of spores produced for treatment combinations.

Treatment Predicted Value® Observed Value
Dark 8.7 8.7 "
FL+TL T1.6 54.9 bec
TL+FL 47.0 cd
450 + 550 48.3 38.0 de
550 + 450 47.0 cd
450+ 650 49.3 624 b
650+ 450 604 b
450+ 750 45.6 32.0 ef
750+ 450 6.0 a
550 + 630 48.4 17.1 h
650 + 550 20.1 gh
550 + T50 44.7 24.0 fgh
750 + 550 33.2 ef
650+ 750 457 45.3 ed
750+ 650 306 efg

Hypothetical
Cumulative Mean 1x25.7=51.4

*Predicted value was arrived at by addition of observed values for 20 min exposure of
individual components from Table 1.

*Walues followed by the same letter are not significantly different, Duncan’s Multiple Range
(p=0.05)

"Twice the average of all treatments from Table 1.

reported that green light (350-550) nm), benetitted sporulation in species of Leptosphaeruling.
However, Leach (1972) could not duplicate that effect with the same fungus. Tan and Epton
(1973) reported that green light might inhibit the induction of sporulation in Bofrytis cinerea
Pers. ex Fr. This same wavelength affects germination and appressoria production for C.
dematium (Russo and Pappelis, 1981b) and the opening of onion stomata (Meidner, 1968),
thus, providing a port of entry which this fungus can exploit (Russo and Pappelis, 1981a).

Stromata were formed during the dark period prior to irradiation and there was some spore
production on cultures maintained in continuous dark. All two-step irradiation treatments
increased sporulation rates over dark controls indicating that light caused a change in the non-
sporulating stromata and/or the mycelia that give rise to conidiophores. The experimental con-
ditions described here make it possible to study morphological changes associated with
sporulation in very small colonies.

There have been several reports concerning the existence of “*mycochrome’’, the postulated
photoreceptor, active in the blue and NUY, which controls several light-induced responses in
fungi (Honda, 196%; Kumagai and Oda, 196%; Tan, 1974a; Tan and Epton, 1974). It also
appears that something analagous to phytochrome (Fredericq and De Greef, 1972) in plants is
active in fungi (Tan 1974b, 1975). Based on responses reported here C. dematium should be
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included in the latter group. Tan (1974a) found that when B. cinerea was exposed to blue light
followed by far-red light sporulation decreased. For . demaritm when 4530 nm light followed
750 mn light the result was opposite indicating that either C. demaritim uses the photoreceplor
system hypothesized by Tan (1974b) in a reverse manner, or it uses a different photoreceptor
system. Tan {1975} indicated that red light suppressed sporulation and that far-red light is
repromotive. Here the only combination of two-step irradiation treatments with discrete
wavelengths that supports that observation was when 630 nm light followed 750 nm light.
When 750 nm light followed 650 nm light, the sporulation was repromoted in the classical
expression of phytochrome activity. The complex series of events regulating sporulation is C,
demativm warrants further examination.

Honda and Aragaki (1978) indicated that sporulation equal to, or greater, than that
produced in the dark occurred below 335 and above 544 nm for Exserohilum rostrotum
(Drechs.) Leonard & Suggs, but from 341 to 500 nm there was no sporulation. There was no
difference in sporulation due to irradiation with light in the visible range for Fersiciflium
agaricinum (LK) Cda (Osman and Yaladon, 1979), They did not pair any wavelengths to deter-
mine il sporulation activity changed. The findings reported here for C. demuatinm are like those
reported by Osman and Valadon (1979) but not like those reported by Honda and Aragaki
(1978). Portions of the visible range of the electromagnetic spectrum, other than those in the
red and far-red, that affect sporulation of C, demativer are in the 450 and 550 nm range.

LITERATURE CITED

Fredericq, H. and J.A, De Greef, 1972, Control of vegetative growth by red, far red reversible
photoreactions in higher and lower plant-svstems, In Phytochrome, Eds, K. Mitrakos and
W, Shropshire, Academic Press, London and New York. p. 319-346.

Honda, ¥. 1969 Studies on effects of light on the sporulation of Helminthosporium oryzoe.
Bull. Instit. Agr. Res., Tohoku Univ. 21:63-132,

Honda, ¥. and M. Aragaki. 1978, Photosporogensis in Exserohilim rostratum: Light quality
effects on sporulation and spore morphology. Trans, Mycol, Soc, Japan, 19:23-31,

Kumagai, T. and Y. Oda. 1969, Blue and near ultraviolet reversible photoreaction in conidial
development of the fungus, Alfernaria tomato. Develop, Growth Differenti. 11:130-142.

Leach, C.M. 1972, An action spectrum for light-induced sexuwal reproduction in the
ascomycete Leptosphaeruling irifolii Mycologia 64:475-490).

Meidner, H. 1968, The comparative effects of blue and red light on the stomata of A fium cepa
and Xenthium pennsyivanicum, 1, Exp. Bot, 19:146-151,

Osman, M. and L.R.G. Valadon. 1979, Effect of light quality on growth and sporulation in
Verticillium agaricinum. Trans, British mycol, Soc, 72:145-146,

Russo, V.M. and A.J. Pappelis. 1981a. Observations of Colletotrichum demativm f. circinans
on Alliwm cepa: hale formation and penetration of epidermal walls. Physiol. Plt. Pathaol.
19:127-1386.

Russo, V.M, and A.J. Pappelis, 1981b. Effect of prism generated discrete wavelengths of light
on germination and post-germination development of Colletotrichum  demativm  var
circinans (Berk.) v. Ark. Mycopathologia 73:129-134.

Tan, K.K. 1974a. Blue-light inhibition of sporulation in Botrytis cinerea. J. Gen. Microbiol.
B2:191-200.

Tan, K.K. 1974b. Red-Far-red reversible photoreaction in the recovery from blue-light
inhibition of sporulation in Botrwils cinereg. 1, Gen. Microbiol, 82:201-202,

Tan, K.K. 1975, Interaction of near-ultraviolet, blue, red, and far-red light in sporulation of
Botrviis cinerea, Trans. British mycol. Soc. 64:215-222,



Tan, K.K. and H.A.5. Epton. 1973, Effect of light on the growth and sporulation of Borryvris
cinerea. Trans. British mycol. Soc. 61:147-157.

Tan, K.K, and H.A.S. Epton. 1974. Further studies on light and sporulation of Botryiis
cinerea, Trans. British mycol. Soc. 62:105-112,

Thomas, C.E. 1964, The effect of media and light guality on growth and sporulation of
Leptosphaeruling trifolii and L. gusiralis foliar pathogens of white clover. MS Thesis,
Clemson University, Clemson, South Carolina.

Thomas, C.E. and J.E. Halpin. 1964. Effect of predisposition temperature and the subsequent
exposure to various light qualities on the growth and sporulation of Leprosphaeruling
biosiara. Phytopathology 54:910 (Abstr.).

Walker, J.C. 1969. Plant Pathology, 3rd ed. McGraw-Hill, New York.

69






Journal Rio Grande Valley Horticultural Society, Vol, 43, 1990,

Chemical, Physical and Sensory Comparisons
of Neited Muskmelon Fruit Cultivars and Breeding Lines
2t iarvest

C.E. Lester
United States Department of Agriculture, Agricultural
Research Service, 2301 5. International Blvd.,
Weslaco, Texas 7859

R.M. Turley
Texas Agricultural Extension Service,
Hidalgo County, P.0. Box 488,
Edinburg, Texas 78540

Additional Index Words: appearance, beta-carotenc, flesh color, firmness, flavor, fresh
weight, odor, soluble solids, texture, total free sugars, Cucurmis melo L.

ABSTRACT

Apalyses of sensory attributes of 1% netted muskmelon (Creumis melfo L) caltivars and breeding lves showed thar Navor,
(r=10.92) had the highest significani cosrelation with overall frusit acceprance, while appearance (r = 0,72, odor (r=0.71), an
Mesh color {r = {.68) were secondary, and texture [r=0.41) was pd significantly correlaied with overall fruin acceplance. Total
sagars per gram fresh weight was highly correlated (r=0.6%) with overall frals accepramce, while peroent soluble solids
{r=0.59) was somewhat less correlated with overall accepsance, Toisl sugars per gram fresh weight were also significantly cor-
related with flavor (r=0.45). Other significant comelations were color with appearance {r = 0LB0), amd odor with Mavor
(r=0.7T), Although, sugars were correlated with flavor, sugars were less Important than Naver in determination of overall
muskmelon fruit accepiance.

Variations in the sensory quality of freshly harvested muskmelon fruits has been determined
using “*shipper’” (Yamaguchi et al., 1977), and **fresh market’" (Evenson, 1983) commercial
cultivars. Acceptable sensory quality for both types is associated with sweetness or fruil sugars
as the primary attributes (Currence and Larson, 1941; and Evenson, 1983) with aroma and
flesh color as secondary and texture as tertiary attributes (Yamaguchi et al., 1977). Sweetness is
correlated highly with soluble solids content (Gilbart and Dedolph, 1963), but soluble solids
content does not correlate well with overall acceptability (Yamaguchi et al., 1977). It would be
helpful to plant breeders in screening new varieties for fruit quality if they had a standard
measurement correlated highly with muskmelon fruit quality and consumer preference. Our
study considered the sensory attributes in association with the chemical composition at harvest
of 19 netted musmelon cultivars/breeding lines to determine the chemical, physical, and sen-
sory factors involved in taste panel preference of netted muskmelon [(ruits.
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MATERIALS AND METHODS

Plant material. Full-slip, netted muskmelon Mruits {Cucumis melo L. var, reticulatus MNaud.)
from 19 cultivars/brecding lines (Table 1) were obtained from Sharyland Plantation, a com-
mercial grower located near McAllen, Texas, Fruits were washed in distilled water (21C) and
sorted for uniformity and freedom from defects, then stored at 4 + 1C and 90% = 5% RH for
up to 48 h before evaluation. Six fruits, from each cultivar/breeding line, {one fruit per
replicate), were used for each sensory evaluation and six fruits for evaluation of chemical and
physical properties.

Sensory Evaluations. A panel of 22 judges, screened for a preference for netted muskmelon
fruit and trained for sensory evaluations of netted muskmelon fruit was used to assess
appearance, flesh color, flavor, odor, texture, and overall fruit acceptance. Each judge was
served a plate containing one-half fruit eut longitudinally for appearance, flesh color, and ador
evaluation, and 4-1cm® middle mesocarp tissue segments from the equatorial region of the se-
cond fruit half, for flavor and texture evaluations. The judges were asked to assess each fruit
for the sensary attributes based on a nine point hedonic scale as follows: 1 =dislike extremely,
2=dislike very much, 3 =dislike moderately, 4 =dislike slightly, 5= neither dislike or like,
6= like slightly, 7=Ilike maoderately, 8 =like very much, 9= like extremely.

Chemical and Physical Evaluations, The soluble sugars fructose, glucose and sucrose con-
centrations were determined using high performance liguid chromatography according to the
method of Lester and Dunlap, (1985), and befa-carotens was determined using 25 g of fresh
mesocarp homeogenate according to the method of Lime et al., (1957) and expressed in Interna-
tional Units (I.U.). Soluble solids were determined using a refractometer on juice from a sub-
sample of homogenized fresh mesocarp tissue and expressed as a percent. Dry weight deter-
mination was according to AOAC, (1984) on a subsample of homogenized mesocarp tissue.
Fruit firmness expressed as {foree newtons (M)} resistance of the whole fruit mesocarp tissue
less rind to puncture with a 4.5 cm % 3mm diameter tip using a Chatillion Force gauge (Lindy
Electric, Glen Head, NY 11545). Ten punctures were made on each fruit at evenly spaced loca-
tions along the equatorial region.

Statistics, Statistical analvses for mean separation were performed by analysis of variance,
Sensory evaluations from the nine point hedonic scale were grouped into three frequency
distribution categories: “*dislike’” = dislike extremely, dislike very much, and dislike
moderately; “‘slight or no opinion’ = dislike slightly, neither dislike or like, and like slightly;
and “like” = like moderately, like very much, and like extremely.

RESULTS AND DISCUSSION

Three muskmelon cultivars (*Caravelle’, *Magnum 45°, and *Mission®) were highest in the
*“like’* category for appearance, flesh color, flavor, odor, texture, and overall fruit acceptance
(Table 1); and two muskmelon cultivars (*All Star' and ‘Explorer’) and one breeding line
(Sunre 7003) were ranked highest in the ““dislike’" distribution for the same sensory attributes.

Comparison of these muskmelon cultivars and breeding lines for chemical attributes found
that on average the highly “‘liked' fruit from the sensory analyses were also significantly
higher in fruit firmness, befa-carotens, percent dry weight, and percent soluble solids than
were the highly sensory “‘disliked" fruits (Table 2). Conversely, the highly sensory “liked™*
fruits were on average significantly lower in fresh weight per fruit than were the highly sensory
“disliked fruits. Comparisons of the highly sensory ““liked”” and “‘disliked"" fruits for fruc-
tose and glucose on a dry weight or fresh weight basis (data not shown) demonstrated that
there was no consistent difference between them or for the other 13 cultivars and breeding lines
assayed. However, comparison of the highly sensory *liked"” and **disliked’” fruits lor sucrose
{data not shown) and total sugars revealed that on average the “'liked" fruits had significantly
higher concentrations of sucrose and total sugars on both a dry weight (data not shown) and
fresh weight basis (Table 2) comparsd with the average for the **disliked"” fruits.
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Table 1. Frequency distribution of appearance, flesh color, flaver, odor, and texture sensory responses and overall fruit guality preference for nineteen
netted muskmelon fruit cultivars and breeding lines.

Appearance Flesh Color Flavor Odor Texture Owerall

L Oy Oy Ty & % L L Ty o L T
Mame dislike like dislike like dislike like dislike like dislike like dislike like
All Star 13 48 17 35 33 20 4 17 13 22 26 22
Caravelle 0 96 4 63 0 91 1] 52 0 83 0 T8
Durango 4 83 0 fil 9 52 9 9 4 74 4 57
Easy Rider 9 74 13 52 9 65 9 35 4 36 4 35
Explorer 13 30 13 fi £ 44 17 39 22 39 13 43
Grande Gold 9 57 13 57 0 65 4 48 0 65 ] 52
HMX-65% 13 30 '] 43 43 14 g 21 q 35 4 26
Laguna i 83 4 T8 17 26 5 30 9 52 4 43
Magnum 45 9 32 0 T8 3 83 4 62 b 11 1] 7
Mission 0 96 L] B7 0 65 4 48 4 T0 ] 78
NYH-390 4 78 4 TO 13 48 i} 57 9 37 4 52
Producer 17 4E 13 19 22 e 0 39 13 35 4 33
Sunex 7018 9 78 9 69 9 26 13 30 4 48 4 39
Sunre TO03 26 48 30 40 13 52 13 22 4 45 13 44
Super 45 0 74 4 57 13 52 4 44 4 52 ] 61
Sweet Surprise 4 70 4 635 g 48 13 43 17 48 ] 61
Tekos 9 74 9 48 13 g '] 30 1] 43 9 43
Top Flight 4 63 4 52 13 26 4 26 9 56 4 30
Laguna ] 83 4 74 o 34 0 26 ] 57 ) 48




Table 2, Fresh weight, firmness, Beta-carotene, dry weight, and soluble solids of cultivars and breeding lines of netted muskmelon fruits.

Fresh weight Firmness Bera- Total Sugars
per Fruit (Mewtan= M/ carotens Dry Weight Soluble solids mg/ g fresh

Name (ke) ke/ 5%) (1.U.) (o) (%) weight
All Star 1.8 d° 187 a 3302 j 11.5 be 1o b 40.8 ¢
Caravelle 1.5 ef 192 a 3941 fgh 11.1 cd 11.0 b 4.6 h
Durango 1.8 d 9.9 fg 4728 b 9.6 de 10,7 be 38.0 efg
Easy Rider 1.5 fg 8.3 gh 3629 | 10.5 de 10,0 cd 37.0 fzh
Explorer 1.4 gh 12.3 cde 3989 93 h 8.7 f 36.0 ghi
Grande Gold 1L.21 12,0 cde 4413 cd 10,5 de 9.4 e 35,8 hi
HMX-65%6 21b 145 b 1747 hi 93 h 8.5 f 137 ]
Laguna 1.9 ¢ 6.9 ¢ 4218 de B1i 8.1 g 290 k
Magnum 43 1.5 fg 11.5 def 4490 ¢ 10.8 de 11.0 b 38.5 def
Mission 1.6 ef 0.4 a 4097 ef 13.5 a 124 a 48,2 a
MVH-290 1.9 ¢ 145 b 4733 b 10.4 ef 10,0 cd 39.2 cde
Producer 1.0 j 20.6 a S000 a 120 b 11.0 b 38.3 ef
Sunex T018 1.4 gh 11.3 def 3974 fg 9.8 fgh 9.6 de 334
Sunre 7003 24 a 13.5 bed 3203 § L 8.1 g 294 k
Super 45 1.8 od 13.6 bed 4371 od 11.9 b 1.0 b 38.0 efg
Sweel Surprise 1.2 hi 13.3 bed 3583 i 11.9 b 10.5 be 40.4 ed
Tekos 1.7 de 6.3 h 3349 j 851 7.5 h 0.8 k
Top Flight 1.5 fg 8.9 gh 4426 ¢ 10,2 efg 8.7 f 34.1 4j
XPH-5363 1.6 ef 14.1 be 3775 ghi 9.6 gh 8.6 f 33.7)
LSD =0.05% 0.1 2.1 204 0.6 0.5 2.0

*Data are means of 6 melon fruits with mean separation within columns.
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Correlation analyses of sensory and physical attributes (Table 3) from 19 muskmelon
cultivars and breeding lines showed that Navor had the highest significant correlation with
overall fruit acceptance (r=0.92) followed by appearance {r=0.72), odor {r=0.71), and flesh
color (r =0.68), while texture (r =0.41) was not significantly correlated with overall fruit accep-
tance, Correlation analyses of chemical and physical characteristics versus sensory evaluations
(Tahle 4) showed that the most significant correlation was between [firmness and texture
{r =0.88), however, firmness was not correlated significantly with any other sensory or
chemical attribute. Betfo-carotene was significantly correlated with flesh color {r=0.86), and
with odaor {r = 0.70), but was not significantly correlated with any other sensory attribute. Total
sugars per gram fresh weight, however, were significantly correlated with flavor {r=10.65),
odor (r=10.52) and when compared to all other chemical attributes, had the highest significant
correlation with overall fruit acceptance (r = 0.68). Correlations of soluble solids, fresh weight,
dry weight, befa-carotens and firmness with all other chemical and physical attributes (Table
5), showed soluble solids was correlated with dry weight (r = 0.95), with sucrose {r =1{1.%4), and
total sugars per gram fresh weight (r=0.90), while fresh weight was negatively correlated with
sucrose (r= —0.89), and total sugars per gram fresh weight (r= —0.88).

Table 3. Correlation coefficient analyses of sensory evaluations from 19 cultivars or
breeding lines of netted muskmelon fruits.

Appear- Flesh Text- Over-
Wariable ance Color Flavor Odor ure all
Appearance - - - - - 0.71*
Flesh Color (.80 . - - - .68
Flavor 0.50 0.50 - - - .92+
Odor 0.45 (.66 0.77* - - 071*
Texture .46 0.24 .40 .31 - .41

* = significant at the 0.05 level of probability.

Tahle 4. Correlation coefficient analyses of chemical, physical and sensory evaluations
from 19 cultivars or breeding lines of netted muskmelon fruits.

Appear- Flesh Text- Ower-
Varlable ance Color Flavor Odor ure all
™ sol. solids 0.20 0.32 0. 59* 0.49 0,29 0.57*
Fresh wt. (g) 0.10 -0.14 -0.39 0,40 0.15 0.59*
o dry wi. 0.24 0.30 0.47 0.49 0.27 0.54*
Beta-carotens 0.24 0.86* 0.27 0.70* 0.15 0.24
Firmness 0.04 0.09 0.08 0.15 0.858* 0.13
Frusg dry wi, -0.24 (.33 0.23 -0.27 -0.03 (.26
Fru/g fresh wi. 0.06 -0.14 0.13 0.12 0.24 0.07
Glesg dry wi. 0.14 -0.08 0.12 0.01 0.19 0.13
Glerg fresh wi., 0.29 -0.09 0,40 0.28 0.37 0.39
Suc/e dry wt. 0.35 0,49 0.47 0.48 .16 0.61*
Suc/g fresh wt. 032 (.40 0.49 0,48 0.21 0.63*
T Sug/g dry wi. 0.30 0.26 0.39 0.36 0.28 0.40
T Sug/g fresh wi. 0.34 0.35 0.65% 0.52*% 0.34 0.68%

* = significant at the 0.05 level of probability
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Flavor was correlated with overall fruit acceptance (r=0.92) which was the single most
important sensory attribute in determining overall acceptance of freshly harvested netied
muskmelon fruit (Table 4). Other important attributes appear to be appearance (r = 0.72), odor
{r=0.71}, and flesh color {r=0.68). Texture does not appear to be important in determining
overall fruit acceptance, These data agree with the findings of Yamaguchi et al., (1977} in that
odor, appearance, and flesh color are of primary importance in overall muskmelon fruit accep-
tance. But, these data disagree with Yamaguchi et al., (1977) on the importance of texture,
Part of the explanation for the apparent non-importance of fruit firmness with overall fruit
acceptability is that most of the cultivars and breeding line fruits were acceptably firm.

Sweetness iz considered the primary attribute responsible for overall muskmelon fruit
acceptance. However, our data showed that sweeetness alone as determined by either
individual or total sugars does not correlate as well with overall fruit acceptance as does flavor
(Table 4 & 5). A correlation of individual and total fruit sugars showed that only total sugars
on a fresh weight basis is significantly correlated with overall acceptability, but the coefficient
is only r=10.65, Soluble solids, which have a high correlation with sucrose (r =0.94) and with
total sugars (r=0.90), had only a correlation with flavor of r=0.57 and a correlation with
overall acceptability of r = 0.59. These data help explain Aulembach and Worthingtons, (1974)
findings as to why soluble solids are not a superior assay for overall fruit acceptability.
Although, soluble solids were significantly correlated with fruit sugars, fruit sugars or
sweetness had an inferior correlation with overall fruit acceptability when compared to flavor.,

Table 5. Correlation coefficient analyses of chemical and physical evaluations from 19
cultivars or breeding lines of muskmelon fruits,

L Fresh Ty

Soluble wt. dry Beta- Firm-
Variable solids (&) wi. carotenc ness
Fresh wi. (g) =(.43 - = - -
T dry wi. 0.95% 0.63% - - -
Beta-carotens 0.30 -0.32 0.30 - -
Firmness 0.63* -0.10 0.76* 0.06 -
Fru/g dry wt. -0.65% 0.10 -0.5% -0.18 -0.07
Fru/g fresh wi. 0.03 -0.26 0.23 -.42 145
Glefg dry wi. -0.23 0.07 -0.69* 01,09 0,22
Gle/g fresh wi. 0.35 -0.17 (.42 -0L30 0.57
Suc/g dry wt. 0.52% 0.10 0.91* 0.31 0.40
Sug/g fresh wi. .94+ -0.89* 0.72% .34 0.53
Tot sug/g dry wi. 0.38 0.06 0.31 0,10 .45
Tot sug/g fresh wt. 0,90 -0.88* 0.93= 0.24 0.64

* = gipnificant at the 0.05 level of probability

SUMMARY

Selection of netted muskmelon fruits cultivars and breeding lines for consumer acceptance
using sweetness or total sugars as the selection criteria may not result in a variety with overall
acceplability. However, selection of netted muskmelon fruit cultivars and breeding lines based
mainly on flavor, which is influenced by total sugars and the netted muskmelon fruit flavor
component cis-6-nonenal (Kemp et al., 1972) may result in a cultivar with overall favorable
acceplance,
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ABSTRACT

metted muskmelon fruits were treated with 1000 ppm imazalil and individually wrapped with & et shrinkable
polvethylene/ polypropylene film or not wrapped, then stored &t 4C and 9% + 5% RH for 0, 14, or 28 days. Following
worage, bera-carotens, firmmness, amd total sugars were measured and the sensary atiribates of appearance, Mesh color, Mavor,
ador, textare, and overall fruit acceptance evaluated. Afver 14 days of storage, shrink-film-wrapped fruils and non-srapped
fruits were equally well Hied for all sensory attribubes and wiere similar in fwar-carotene and total sugars concentration.
However, wrapped [rults were significansly firmer than non-wrapped frulis after 14 or 28 days of storage. After 20 days of
storage, shrink-film-wrapped fruits had higher concentrations of sugars than non-srapped fruits, and were better liked than
non-wrapped fruils [or appearance, flesh color, flavor, textare, and overall Truil accepiance, bt oot for odor.

Full-slip netted muskmelon froit treated with the fungicide imazalis and enclosed in shrink-
film-wrap will maintain postharvest market quality for up to 60 days, at 4C (Lester, 1989) as
compared with non-wrapped Fruit which has a storage life of less than 14 days (Lester, 1988).
High density {5 to 20, um thick) polyethylene/polypropylene film (shrink-wrap) aids in main-
taining fresh appearance (Lester, 1989) and delays senescence of netted muskmelon fruit
{Lester and Bruton, 1988). The extended postharvest life of shrink-film-wrapped muskmelon
fruits has provided new markets, both foreign and domestic, which require high quality fruits
1o be exploited.

Flavor is the single most important sensory attribute in determining the acceptablity of
muskmelon fruits (Lester and Turley, 1990), This study investigated the effects of wrapping
two highly sensory “liked’ muskmelon cultivars on the sensory attributes, befo-carotene con-
tent, total free sugars content, and fruit firmness, following 0 to 28 days of 4C storage.
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MATERIALS AND METHODS

Plant Materia!, Full-slip fruits of “Caravelle’ and *Mission’, (Cucumis melo L. var.
reticulatus Maud.) with a mean fruit weight of 1.5 kg and free from defects, were obtained
from Sharyland Plantation, a commercial grower located near McAllen, Texas. Fruits were
washed in  distilled water (21C), then dipped in 1000 ppm 1-[2, (2,4, dichloro
phenyl)-2-2(2-propenyloxy)-ethyl}-1 H-imidzole (imazalil) solution (Janssen Pharmaceutica,
Beerse, Belgium) at 20C for 1 min. and air dried.

Shrink-film-wrapping. Fruits were randomized into lots for the wrapping treatments. Fruits
were wrapped individually in 1.27, um thick Clysar 50 EHCF film (E.I. duPont de Nemours
and Co. Wilmington, DE.). The procedure for shrinking the film around each melon and film
characteristics were as previously described (Lester and Bruton, 1986.)

Storage. Wrapped and non-wrapped fruits were placed into ventilated, waxed, muskmelon
shipping boxes and stored in rooms maintained at 4 £ 1C with 90% + 5% RH for 0, 14, and 28
days. Ten wrapped and 10 non-wrapped fruits of each cultivar were used for chemical and
physical evaluations per each storage time.

Sensory Evaluation, A panel of 22 judges, screened for a preference for netted muskmelon
fruit and trained to detect the sensory attributes for one year prior to this evaluation was used
i assess appearance, flesh color, Mavor, odor, texture, and overall acceptance. Each judge was
served a plate containing one-half fruit cut longitudinally for appearance, flesh color, and odor
evaluation and four-lem® middle mesocarp tissue segments from the equatorial region of the
second fruit half for flavor and texture evaluation. The judges were asked to assess each fruit
for the sensory attributes based on a nine point hedonic scale as follows: 1 =dislike extremely,
2 =dislike very much, 3=dislike moderately, 4=dislike slightly, 5=neither dislike or like,
6 =like slightly, 7 =like moderately, 8 =like very much, 9 =like extremely.

Chemical and Physical Evaluations. The soluble sugars fructose, glucose and sucrose were
extracted and analyzed as previously described (Lester and Dunlap, 1985). Analysis of befe-
carotene required 25 g of fresh mesocarp homogenate, Beto-carotene was determined accor-
ding to (Lime et al., 1957), Dry weight determination was according to AQAC (1984) on a sub-
sample of the total homogenized mesocarp tissue, Soluble solids were determined using a
refractometer on juice from a subsample of homogenized fresh mesocarp tissue and expressed
as a percent. Fruit firmness expressed as [newtons (M)] resistance of the whole fruit mesocarp
tissue (less rind) to puncture with a 4.5 em long x 3 mm diameter tip using a Chatillon Force
gauge (Lundy Electrie, Glen Head, N'Y 11545). Ten punctures were made on each fruit at even-
Iy spaced locations along the equatorial region.

Sratistics. Statistical analyses for mean separation were performed by analysis of variance.
Sensory evaluations from the nine point hedonic scale were grouped into three frequency
distributions categories: *‘dislike”™ = dislike extremely, dislike very much, and dislike
moderately; *‘slightly or no opinion™ = dislike slightly, neither dislike or like, and like slight-
Iy; and “like** = like moderately, like very much, and like extremely.

RESULTS

Beta-carotene, firmness and total sugars in ‘Caravelle’ and ‘Mission' cultivars were not dif-
ferent during 28 days of storage (data not shown), Therefore, data for both cultivars were com-
bined for statistical comparison of film-wrapped and non-wrapped fruits.

The levels of hefg-carotene in shrink-film-wrapped and non-wrapped fruits after 14 and 28
days of storage were not significantly different (Table 1). However, betfa-carotene declined
after 28 davs of storage in all fruits regardless of wrap treatment.

Shrink-film-wrapped fruits were firmer than non-wrapped fruits in the “like’ category and
were significantly firmer than non-wrapped fruits after 14 or 28 days of storage (Table 1),
Also, fruit firmness of wrapped fruits did not decline until after 28 days of storage, whereas,
non-wrapped fruits decreased in firmness after 14 days,
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Table 1.  Beta-carotene, firmness and total sugars of shrink-film-wrapped or non-wrapped
fruits stored for 0, 14, or 28 days at 4C and 20% + 5% RH.

Treat- Bera- Firmness Total Sugars Total Sugars
ment carotene (Mewtons) mgsg dry mg g fresh
(LU.) weight weight
0 days storage
Wrapped 4176 20.4 728 42,6
Mo wrap 4176 20.4 T28 42.6
14 days storage
Wrapped 4112 19.5 G50 40.4
Mo wrap 4213 14.0 733 37.9
28 days storage
Wrapped 3798 16.3 661 38.3
Mo wrap 3718 10.2 578 34.3
LSD=0.05% 222 2.1 49 3.1

*Drata are means of 20 melon fruits with mean separation within columns by Fisher's protected
LS.

Total sugars expressed on a dry weight or fresh weight basis decreased after 28 days of
storage compared to 0 days, in both wrapped and non-wrapped fruits (Table 1). Non-wrapped
fruits had significantly less total sugars than wrapped fruits after 28 days of storage.

Shrink-film-wrapped fruits always had a greater percentage of responses than non-wrapped
fruits in the ““like™ category of appearance, flesh color, flavor, texture and overall fruit accep-
tance throughout 28 days of storage (Tables 2 and 3). However, wrapped fruits, were probably
not significantly different than non-wrapped fruits in the ““like’" distribution for odor
throughout 28 days of storage. Shrink-film-wrapped fruits never received more than 8%
“dislike"" responses for any sensory attributes regardless of storage duration, whereas, non-
wrapped fruits received from 11 to 23% “‘dislike’’ responses for all sensory attributes by 28
days of storage.

Analysis of varance indicated that cultivars were not significantly different (Table 3).
However, shrink-film-wrapping had a significant effect on fruit appearance and storage dura-
tion and significantly influenced all sensory attributes, including overall fruit acceptance. In-
teractions of {cultivars X shrink-film-wrapping), and (cultivars X wrapping X storage dura-
tion) were not significant with any sensory attributes. However, (cultivars X storage duration)
had a significant interaction with flavor and (wrap X storage duration) had a significant in-
teraction with texture and overall fruit acceptance.
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Table 2. Frequency distribution of sensory responses or appearance, flesh color, flavor, odor, and texture sensory responses and overall fruit quality
preference with shrink-film-wrapped and non-wrapped netted muskmelon fruits stored 0, 14, or 28 days at 4C and 9%0% £5% RH.

Appearance Flesh Color Flavar Texture Owerall
o [ [ Ty Ty T T m o Ty K Wy
Treatment dislike like dislike like dislike like dislike like dislike like dislike like
0 days storage
me‘l:td = - - - - - - = a - - -
Mo wrap 2 92 | 78 0 84 2 55 4 74 0 T8
14 sho
Wrapped 0 T8 0 O 1 69 0 55 3 67 0 T0
Mo wrap 2 71 0 T3 12 55 0 68 3 635 0 65
28 days storage
Wrapped B 57 £ 63 ] 58 8 42 3 54 i} 60
Mo wrap 23 40 11 41 21 46 12 46 15 46 11 43
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Table 3. Analysis of variance of taste panelists’ hedonic scale responses for evaluating cultivars, shrink-film-wrap and days storage on appearance, flesh
color, flavor, odor, texture, and overall acceptance of netted muskmelon fruits.

F values

Source of Flesh

Variation Appearance Calor Flavor Odor Texture Overall
Cultivars (C) 1.4 ns 1.0 ns 1.1 ns 1.0 ns 1.3 ns 1.2 ns
Wrap (W) 10.0 = 0.1 ns 32" 0.1 ns 1.6 ns 1.6 ns
Days Storage (D) 275" 16.3 * 95" Bo = 7.1 12.8 *
CXW 0.7 ns 1.1 ns 1.2 ns 0.4 ns 0.2 ns 0.1 ns
CXD 0.5 ns 1.2 ns il- 0.4 ns 0.8 ns 0.3 ns
WXD 1.5 ns 2.4 ns 1.0 ns 1.2 ns B2 * 04
CXWXD 0.5 ns 1.3 ns 0.1 ns 0.6 ns 0.2 ns 0.4 ns
Error 2.7 2.1 3.5 2.4 kR | 2.1

ns = not significant and * = Significant at the 0.05 level of probability.



DISCUSSION

The results indicating maintenance of befa-carotene, firmness, and total sugar levels in
shrink-film-wrapped netted muskmelon fruits (Table 1), confirms previous reports (Lester,
1988; and Lester and Bruton, 1986). Sensory responses corroborated the chemical data fin-
dings, ie. that shrink-film-wrapping retarded the decline of netted muskmelon fruit quality
during 28 days of cold storage (Tables 2 and 3).

All fruit treatments regardless of wrap or no wrap declined in the percent of fruits placed in
the ““like’" category for all sensory gquality attributes following 14 and 28 days of storage at 4C,
but wrapped fruits were better liked overall. The difference in all sensory and chemical
attributes between wrapped and non-wrapped netted muskmelon fruits was not as great at 14
days as it was at 28 days of cold storage. These data show that shrink-film-wrapping of highly
sensory “liked”” netted muskmelon fruits is beneficial in retarding the decline in fruit quality
during cold storage, but film-wrapping is not a significant benefit to fruits stored 14 days or
less. Therefore, shrink-film-wrapping of highly sensory “liked' netted muskmelon fruits is
recommended if fruits are scheduled for greater than 14 days of cold storage.
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ABSTRACT

Four year od grapefruit and orangs 1rees yrown on sour arange reolsteck were Tound infected by the fungus, Gonedersme
fucidum. Following the 1983 Tresze, In some sechards, the lroeen trees were removed by a chain saw cul made ai soil bevel and
the stumps of obd trees were beft intact, Young trees wene then planted nest 19 the old stumps. Excellent growih of Ganoderma
om and araund the dead stumps ingrensed inoculum pressure on the young Irees making the sour orange rootstock vulnerable
1o Ganoderma rat.

Disease characteristics; G, fwcidum (W, Curt.:Fr.) Karst is a basidiomyeete fungus found in
many countries, including North America (Hepting, 1971). While some species of Ganoderma
are saprophytic, several are pathogens that cause decay of root and stem, Ganoderma grows on
the dead or declining heartwood of trees. Usually, Ganoderma is not a serious problem on
citrus, however, Reichert (1932) reported a root rot of citrus from Palestine caused by a
Ganoderma spp, He found the disease, only on sweel lime root, and not on sour orange.
There, the disease was associated with the presence of wooden stakes which supported the
young trees.

Occurence in the Lower Rio Grande Valley: Fungus &. Jucidum has been found pathogenic
on young citrus in the Lower Rio Grande Valley (Skaria and Ferrald, 1989; Skaria et al, 1990),
The infected trees were planted next to the dead stumps of older citrus trees that were killed in
the 1983 freeze. Infection by Ganoderma has caused the death of several four-year-old Rio Red
grapefruit trees grown on sour orange rootstock. In another orchard, ‘Marrs’ sweet orange
trees on sour orange rootstock, were either killed or had reduced vigor. A hedge row of voung
Cleopatra mandarin, on its own root, not near any remains of older citrus wood has been
found infected with Ganoderma. The pathogenicity of the citrus isolate of G. fucidum has been
proved on two rootstocks: Swingle citrummelo and Cleopatra mandarin,

Pictorial history and discussion: The growth and development of Ganoderma on young
citrus replants was observed in two archards and a hedge row. Following is a plctorial analysis
of the growth, development, and infection of &, lucidum on young grapefTuit trees.
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Fig. 1

Cirowth and development of . lucidum on young grapefruit trees. Frame 1. Newly
developed basidiocarps growing on the remains of an old citrus tree. Immature
basidiogarps are white and soft textured. Frame 2. A maturing basidiocarp. The
color changes from white to brown with maturity. Frame 3, Mycelial mat spreading
from an old citrus stump toward a young tree planted close to the stump. Frame 4.
Mycelial mat &t the base of a young tree planted next to an old stump. The fungal
mat on the vouny tree covers the cold-protecting wrap made of polyurethane, Frame
5. Mature brown basidiocarps at the base of a young tree. Upper white arrow shows
a mature basidiocarp on the palyurethane wrap that has been removed from the tree.
Frame 6. Underground, a white mycelial mat surrounds the base of a young tree.
Frame 7. Remains of a decayed young tree. Decaved wood and root are soft and
spongy with a characteristic mushroomy smell. Frame 8, A portion of a cross section
of a vouny stem surrounded by hard basidiocarp. The white arrow shows gum ex-
udation from inside. The stem is surrounded by the basidiocarp. Frame 9. Cross sec-
tion of the ohject in Frame no, 7. The young stem (3) is completely surrounded by
the basidiocarp. The white part is the remains of the winter wrap. The rest of the
structure im the picture is part of the basidiocarp.



This is the first evidence of Ganoderma rot on sour orange rootstock in Texas. The presence
of large old stumps of freeze-killed trees appears contributory to the reduced vigor and/or
death of the replants. Excellent growth of Ganoderma on the dead wood increases the in-
oculum pressure sufficiently to make sour orange vulnerable 1o Ganoderma. Apart from the
presence of Ganoderma, there were no damaging levels of other soil-borne fungi or nematode
populations found in the above orchards, The cultural practice of cutting freeze-killed trees at
the soil ling, and replanting next to the old stump should be avoided to prevent Ganoderma rot,
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ABSTRACT

Two parasitosds of the dizmondback moth, Plerello cpfostelio (L., were recovered from three commercial cabbage lelds in
the Lower Rio Gramde Valley, Texas, These parasitoids were Tound to parasities 13,6% oul of 623 sampled pugae in ome Neld,
Biological/natural conlrel by thise parasitedds provides suppression of insecticide-rsistant damondback moth populaions
and & valuable component uselul In [P programs in craciferows crops,

The diamondback moth (DBM), Piurella xyvlostelle (L.), has become the key pest of
cruciferous crops in many parts of the world including the Lower Rio Grande Valley, Texas
(Cartwright et al., 1987). This species has demonstrated an ability to rapidly develop resistance
under field conditions to all classes of broad-spectrum chemcials insecticides around the world
(Magaro and Edelson, 1990, Liu et al,, 198]; and Sun et al., 1978). This has led to the
breakdown of insecticide-based control systems and resulted in uncontrollable DBM popula-
tions causing millions of dollars in lost cole crop production in many parts of the world.

It is believed that the DBM originated in the Mediterranean along with its hosts (Hardy,
1938} because indigenous brassicas may be found throughout western Europe (Garris and
Wolfe, 1949), The DBM was first reported in North America in Ilinois in 1854 (Fitch, 1855)
and from western Canada in 1385 (Fletcher, 1891). There are no reports of parasitoids
introductions into mainland U.S. for the DBM, however, introductions of a parasitoid
2Dadegma sp,, was made into Hawaii in 1953 from Kenya (Qatman, 1972), Native parasitoids
for the DBM that have been recovered commonly throughout the U.S. include Diadegma
imsulare (Cresson), Disdromus  subtificornis  (Gravenhorst), and  Micropfitus  plucelloe
(Muesebeck) (Pimentel, 1961; Harding, 1976; and Quick, 1984).

In a systematic survey during 1969-73, Harding recovered seven different parasitoids of the
DEM in the Lower Rio Grande Valley, Texas (Harding, 1976). These parasitoids represented
four different families of parasitic Hymonopterans including one ichneumonid, DNadegma
fmsularis (Cress.); three braconids, Apamceles epinotioe (View.), Apanteles marginiveniris
(Cress.), and Apanteles sp.; two chalcids, Haltichella xanticles (Walker), and Spilochalis side
(Walker); and one pteromalid, Calodaccus gengoviridis (Girault).
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Parasitoids of two families were found on 5 April, 1990 in a commercial cabbage field in the
Lower Rio Grande Valley, Texas (south Alamo area). They were an ichneumonid, £ insulare,
and a braconid, M. plureifae. The sampled field has sustained 100% plant damage with no
marketable head production, This field had received 15 pesticide applications from represen-
tatives of four classes of insecticides: organo-phosphate (Monitor and Methy-Parathion), syn-
thetic pyrethroid (Asana), organo-chlorine (Thiodan), and Becillus thuringiensis (Javelin).
Percent parasitization on the sampling date was 15.6% out of 623 pupal nets observed on 10
plants. Although the percent parasitization was low, it is likely that the high number of insect-
cide applications had a detrimental effect on the parasitoid population. The primary parasitoid
recovered was [ inswlere while a few M., plutellae were also collected. These same parasitoids
were recovered in two other commercial cabbage fields in the Lower Rio Grande Valley, Texas
(Santa Maria area and Donna area) but were not evaluated for percent parasitization.

The presence of these parasitoids in heavily sprayed commercial cabbage is significant.
Biological/natural control of DBM by parasitoids is an important component of an IPM pro-
gram for cruciferous crops (Quick, 1984). These biocontrol agents need to be conserved
through the use of the pest selective insecticides, such as Racillus thuringiensis, which do not
harm the beneficial parasitoid populations (Quick, 1984). The detection and identification of
the impact of biccontrol of DEM should be further studied to allow for the development of an
effective IPM program in cruciferous crops in the Lower Rio Grande Valley, Texas.
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ABSTRACT

A Tield survey of carrots and parsley was condwcted in the Lower Rio Grande Valley of Texns 10 detect egs parasitizalion of
Listronotus fevmins (Stockiond, & mymarid parasitoid was found 1o parasitlze T, 3% and 69, 7% of sampled weevil eggs in
carrods and parsbey, respectively, This isthe firs report of an ey parasiold anacking L. sevenwy in Texas, This egg parasitead
provides a valuable biological/maural comtred component useful in 1PM programs in ambelli ferous crops.

A carrot weevil, Listronotfus texanus (Stockton), attacks umbelliferous plants (carrots,
parsley, and celery) in the Lower Rio Grande Valley (LRGY) (Edelson, 1985), Current control
practices target adult weevil control with foliar applications of broad-spectrum insecticides
(Edelson and Woodson, 1986). Although these materials are generally effective, inconsistent
contral has resulted in product (carrots) rejection at processing plants. As broad-spectrum
standard insecticide programs begin to fail, integrated pest management (IPM) programs must
be developed to insure production of high quality umbelliferous crops while reducing insec-
ticide usage. IT IPM programs are to be applied to crops attacked by carrot weevils, additional
control methods are needed (Boivin, 1986), In order to achieve this contral and maintain high
quality production, a program should consist of scouting, economic thresholds, judicious use
of the most pest selective insecticides, and wtilization of biological/natural control present in
the fields.

In order to determine the presence of biological/natural control by parasitoids in
umbelliferous crops in the LRGY, a survey was conducted in fields known to have high
populations of L. fexanus and no insecticide usage, A carrot field (Weslaco area) was sampled
on 18-19 April while a parsley field (Santa Maria area) was sampled on 20-21 April 1990.
Plant samples were taken to the lab and dissected to remove carrot weevil eggs. Egus were plac-
ed individually in Beem embedding capsules size 3). The capsules were then placed in Petri
plates with a moistened (distilled water) filter paper and sealed with Parafilm and held for
weevil/parasitoid emergence.
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A mymarid egg parasitoid, Anaphes sp., was found in both carrot and parsley fields. This is
the first report of an Anaphes sp. attacking L. rexanus in Texas. This species is an undescribed
species different from Araphes sordidatus (Girault) and is currently undergoing taxonomic
review (J.T. Huber, personal communication). A. sordidatus has been reported to attack
another carrot weevil, Listromofus oregonensis (Le Conte), which is native to the northern
United States (Collins and Grafius, 1986a) and Canada (Boivin, 1986).

Percent parasitization by Anaphes sp. was 70.3% (n=75) in the carrot field and 69.7%
(n=73) in the parsley field. Percent parasitization reaching 60 to 90% is considered high and
suppests that this parasitoid may contribute significantly (o carrol weevil mortality (Collins and
Grafius, 1986b). A. sordidatus is the major biotic mortality factor for L. oregonensis eggs in
Queber, Canada (Zhao et al. 1989). However, an appropriate interpretation of such estimates
depends on knowledge of the life cycles of both host and parasitoid (Collins and Grafius,
1986a).

L. a‘l'mnus has a rather low reproductive potential, long developmental cycle; and is the only
economic pest in carrots and parsley in the LRGY. These factors greatly improve the potential
of managing L. fexanus through biological means. Since it is the only economic pest in these
crops, the potential for disrupting the parasitoid populations by spraving for other insect pests
is kept to a minimum. Similar reasons were mentioned for considering biological/natural con-
trol of L. oreponensis in Canada (Boivin and Belair, 1989). The presence of Amaphes sp. in
hoth carrots and parsley increases the chances of effective suppression of L. fexenus when
integrated into an IPM program. Factors that influence the effectiveness of a parasitoid as a
binlogical/natural control agent include host searching, host specificity, reproductive poten-
tial, and ability to cccupy all of the host's niches (Doutt and DeBach, 1964). The recognition of
Anaphes sp. in the Lower Rio Grande Valley is an advantage for further developement of an
IPM program.
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ABSTRACT

Ethylene gas is capable of damaging nursery production siock, vegetables, and fruiis at concentrations well below 0, 0001 %,
Large quantities of ethylene are produced naturally by ripening Fruit. However, ethylens also can be produced during the burn-
ing of natural gas, gasoline, wood, rabber, coal, amd tar. Air can be conlaminated by accumulating ethylens from these
various sourees in poorly ventilaed areas, Ethylene comamisation can ciuse extreme leaf drop, leaf yellowing, petal drop,
petal Fade, downward leaf growth (epinasty), Mower closure, and Moral willing. The sensitivity (o ethylene can be reduced by
starage il coml femperatunes, decreasing the available oxygen, increasing the carbon dioxide level, and treatment with silver
thinsulphate, Plants alse can be protected by expensive controlled atmosphere starage facilities that chemically remove
ethylens while eomtralling the concentration of oxygen and carbon dioxide. The most cost-effective methad for the control of
ethylene in nursery productlon systems s 1o remove ethylene sources and maintain adequate ventilation to minimize
accumulation,

HISTORICAL BACKGROUND

Ethylene is a gas and a natural hormone produced by plants. The earliest use of ethylene was
probably in the ripening of figs about 300 BC (Blanpied, 1985). In 1901 a Russian scientist,
Meljubow, described the effects of fumes from burning kerosene on pea seedlings, Neljubow
was actually describing a plant response to ethylene gas produced during the burning of a
petroleum fuel, Denny showed in 1924 that ethylene was produced during the burning of
kerosene and represented the agent responsible for degreening lemons (Sherman, 1985).
Crocker, Hitchcock, and Zimmerman proposed in 1935 that ethylene was naturally produced
by ripening fruit. The real breakthrough in ethylene research surfaced in 1959 with the advent
of simple gas chromatographic procedures for ethylene analysis. In 1979 Yang and Adams
identified l-aminocyclopropane-1-carboxylic acid (ACC) as the biochemical precursor to
ethylene (Yang and Hoffman, 1984).

The Texas nursery industry has experienced periodic losses due to ethylene-induced defolia-
tion, loss of color, and leaf epinasty in poinsettia (personal observation) and R. simica (*China
Doll*y during the production of winter crops (Wang and Dunlap, 1989). Floral crops including
carnations and roses are devalued or destroved by ethylene-induced changes in bud and petal
development. Although not easily identified, ethylene contamination can result in significant
annual losses to the Texas nursery industry. Air samples from a heated greenhouse monitored
during the first wave of cool winter temperatures in the LRGV contained nearly 5 ppm of
ethylene (personal observation). However, the problem associated with an improperly adjusted
heater was not detected until after the nursery stock was damaged. Despite the last 90 vears of
work with ethylene, there is still no clear understanding of how it is produced or acts in plants.
Biological technigues currently becoming available will present new opportunities for major
advances in the application of ethylene technology during the next decade.
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NATURAL PRODUCTION AND EFFECTS

Ethylene is produced naturally in great abundance by ripening fruit as shown by the follow-
ing examples (Dunlap, Lingle, and Lester, 1990; Paull and Chen, 198%; Rhodes, 1980), These
horticulture products can be major sources of ethylene in poorly ventilated storage areas.

Table 1. Typical ethvlene production of various ripening fruits.

Fruit Ethylene (ppm)
Apple 100
Avocado FO0-TO0
Banana 25
Cantaloupe 30-70
Mango 2-3

Papaya 4

Tomato 20-30

Ethylene production also is stimulated in a variety of plants and immature fruits by any form
of physical injury such as bruising, cutting, severe chilling, and water stress. Once ethylene
production is triggered in a tissue, it becomes self-sustaining (autocatalytic) and reaches
relatively high levels of production (Dunlap and Andersen, 1985). The ethylene production
resulting from an injury to one plant can be sufficient to damage other nearby plants.

The plant response to ethylene is guite variable and becomes a useful analytical tool, in some
situations if managed properly. A few of the most notable ethylene plant responses are shown
in Takle 2 (Dunlap and Wang, 1989; Kader, 1985; Moore, 1989; Reid, 1935, Rhodes, 1960;
Sherman, 198%; Wang and Dunlap, 1%90).

Table 2. Physiological responses of some plants to ethylene.

Plant Response
Apple, melons, banana, Ripening (color change, fruit
papaya, tomato, pear, softening), Mower abscission,
peach, avocado and fruit abscission
R. sinica, poinsettia, Schefflera Leaf abscission, chlorosis
Rose, geranium Petal abscission
[ris, tulip, gladiolus, Accelerated sprouting
pato, onion
Rose, poinsettia Petal or bract fade
Pineapple, cucurbits Flowering
Tomato Adventitious roots
Carnation, orchids Petal wilt



TABLE 2. CONTD.

Rose, carnation, Kalanchoe Inhibition of flower opening
Lettuce, peanut Stimulated germination

Pea, bean Hypocotyl swelling, hook closure
Citrus Degreening

Syngonium, tomatos, poinsettia Leaf epinasty

Broceoli Yellowing, leaf abscission
Lettuce Russet spotting

The sensitivity of each response will vary somewhat according to plant species but usually can
be elicited at 0.0001% (1 ppm]} or less of ethylene over a specified time of exposure. Brief
exposures 10 ethylene require higher concentrations to trigger a response. Conversely, longer
exposures can result in responses to lower concentrations. The initiation of certain plant
responses become less likely as the surrounding temperature is lowered,

Ethylene is produced by the incomplete burning of carbon-based fuels such as those shown
in Table 3. Each of these sources can produce sufficient ethylene to initiate a wide range of

Table 3. Potential sources of ethylene contamination,

Burning wood Propane heaters
Diesel exhaust il burning heaters
Gasoline exhaust Burning rubber
Heated tar Stack smoke

plant responses (personal observation; Blanpied, 1985; Sherman, 1985). However, none are of
any consequence unless allowed to accumulate in a closed environment.

METHODS OF DETECTION

The detection of ethylene was a laborious and difficult laboratory procedure until 1959
(Blanpied, 1985). It required that ethylene be removed from air samples and assayed
chemically, manometrically, or biologically. One of the more historically popular bioassays for
ethylene has been the “'triple response™ in pea seedlings (Moore, 1989). Pea seedlings exposed
to ethylene undergo three very typical changes in growth: 1) shortened stem, 2) thickened stem,
and 3} loss of upright growth. Properly managed tomato seedlings grown in a greenhouse pro-
duction system may represent a potential syvstem for detecting ethylene. Leal epinasty or root
growth along the lower stem are indicators of ethylene contamination. However, the response
time for a bioassay is relatively slow and does not provide sufficient warning to avoid crop
damage.

Frocedures developed in 1959 for ethylene analysis by gas chromatography revolutionized
the ficld of ethylene research. Gas chromatography made possible the direct analysis of an air
sample for its ethylene content within only minutes, The sensitivity and precision are extremely
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high. The minimum cost for a gas chromatography system used in the detection of ethylene in
1990 dollars is approximately $2,500. An alternative to gas chromatography is a hand-held gas
analyzer produced by Drager and distributed by Lab Safety Supply for around $300. This
apparatus draws a measured volume of air through tubes packed with an ethylene indicator.
The system claims a sensitivitvof (,00005 to 0.0001% (0.5-10 ppm} ethylene.

BIOLOGY OF PRODUCTION

Ethylene is a very small molecule closely related to carbon dioxide. It is colorless but does
have an odor resembling natural gas. Ethylene iz highly explosive at concentrations between
1% and 32 in air (Sherman, 1985). The ability of plants to produce ethylene becomes limited
as the concentration of oxygen drops below 10%, which impairs the wtilization of ethylene
precursors. Commercial preparations of sthylene can be obtained in the form of a compressed
gas or 2-chloroethylphosphonic acid {Ethrel™) which degrades to release cthylene,

Ethylene iz produced in plants through a series of steps involving three major chemicals
(Lieberman, 1979; Yang and Hofmann, 1984). Methionine, an amino acid which is also a
building block for proteins, is converted to S-adenosyl methionine (SAM). 5AM iz then con-
verted to l-aminocylopropane-l-carboxylic acid (ACC). The ACC produced by SAM is con-
verted to ethylene in the plant cell, The only known use of ACC in plants is for the production
of ethylene,

The production of ACC from SAM for ethylene synthesis can be blocked in plants with the
microbial toxin, aminoethoxyvinylglveine (AVG). Inhibition of ethylene production with AVG
has become one of the tests to confirm the synthesis of ethylene in plants (Yang and Hofmann,
1984). Cobalt salts and salicylic acid (found in aspirin) alse prevent ethylene production
{Dunlap, 1988; Woltering and Van Doorn, 1988).

Inhibiting ethylene production is only one way to eliminate an ethylene response in plant
tissue, Blocking the plant’s ability to respond to ethylene will vield the same ultimate result
despite the presence of ethylene production or high concentrations of ethylene in the air. Car-
bon dioxide (5%-10%0), silver thiosulfate (STS), and norbornadiene (NBDY) will prevent plant
tissue from responding to ethylens by blocking access to the ethylene receptors (Lieberman,
1979; Dunlap and Wang, 1989; Yang, 1985). There is still very litile information about the
nature of plant ethvlene receptors and the production mechanism in the cell, However, scien-
tists have recently isolated and duplicated the gene responsible for production of ACC in mung
bean {Arteca, 1988). I the gene can be aliered and introduced into other plant species, it will be
possible to selectively control production and manage for the desirable responses to ethylene.

PROTECTING PLANTS FROM ETHYLENE

The action of ethylene on plants can be prevented by avoiding exposure to active concentra-
tions and blocking the plant response mechanism, Plants treated with silver thiosulfate (STS),
cobalt chloride, or even salicylic acid are relatively insensitive to ethylene (Dunlap, 1988; Wang
and Dunlap, 1990; Woltering and ¥an Doorn, 1988; Yang, 1985). AVG can be used to block
the natural production of cthylens by plants and delay any adverse effects (Yang and
Hofmann, 1984). However, the use of these chemicals can add expense and some risk to com-
mercial operations if not handled in & skillful manner. Controlled atmospheres (CA) can be
used to chemically remove accumulated ethylene from closed storage areas in addition to
making adjustments of carbon dioxide and oxygen levels in the air (Sherman, 1985), Although
commercially available, CA technology is expensive and requires a high degree of manage-
ment. Refrigerated shipping and storage conditions are possible options for certain plant pro-
ducts that are not chilling sensitive. The most cost-effective protection can be achieved by
eliminating the exposure to ethylene, by removing potential ethylene sources, and providing
adequate ventilation. For example, mixed loads during shipping where one of the products
may be an ethylene producer such as bananas or melons should be avoided (Lipton and
Harvey, 1977). Particular care should be used to avoid inadvertant ethylene contamination
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during the winter months when production and shipping facilities are heated and sealed against
the outside air.
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Journal Rio Grande Valley Horticultural Society, Vol. 43, 1990,

ABSTRACT
Status of Citrus Blackfly in Valley Orchards

1. Victor French
Texas A&l University Citrus Center
P.O. Box 1150
Weslaco, TX 78596

The citrus blackfly, Aleurocanthus woglumi Ashby, a relatively minor pest of Texas citrus
for the past decade, escalated to ecomomically damaging levels during the 1988 and 1989
seasons. The current blockfTy outbreak undoubtedly resulted from the disruption of the
parasitoid, Amitus hesperidum Silvestri, and Encarsia opulenta Silvestri, which had effectively
regulated blackfly since their infroduction in 1974. To regain control of citrus Mack/Ty an
intensive parasitoid release program was conducted between June and September, 1989, An
estimated 702,400 parasitoids were released in 40 mid-Valley orchards heavily infested with
blackfly. Releases included both insectary-reared and field collected A. hesperidum and E.
opulenta received from Florida and field collected E. opulenta from Mexico, To augment the
parasitoids from these sources, leaves with parasitized blackfly from ftwo Brownsville area
orchards were collected and redistributed. The latter accounted for 70% of all A. hesperidurm
and E. opulenta released. Ten orchard release sites were intensively monitored via leaf
examination and fluorescent yvellow sticky traps. Parasitoid establishment was indicated by the
increasing levels of parasitism, but significant declines in CBF populations had not yet occur-
red when a severe freeze struck the Valley in December 21-26, 1989, Parasitism levels in the
orchards monitored ranged from 6,.4% to 68,3 % just prior to the freeze, Post-freeze parasitoid
survival in these orchards was shown by the significant number of both A. hesperidum and E.
opulenta captured on yvellow sticky fraps through February, 1990.



Journal Rio Grande Valley Horticultural Society, Vol, 43, 1990,

ABSTRACT

The Effects of Transplanting, Plastic Mulch and Irrigation Level
on Drip Irrigated Muskmelon Yield and Quality

Robert P, Wiedenfeld

Texas A&M University Agricultural Research and Extension Center
2415 East Highway 83
Weslaco, Texas T8596

Melon growers are adopting several new cultural practices including rransplanting and
plastic mulches in an effori to improve earliness. Drip irvigation is necessary with plastic mulch
and substantiolly reduces the amount of warer needed to grow che crop, Data is needed on how
much earliness can be expected due to such practices, what the optimum water application level
is, and what adverse side effects such ax salt accumulation in the soil might occur. Trrigation at
25, .50, .75, 1.0 and 1,25 times pan evaporation had little effect on soil moisture in yield, with
all water application levels keeping the soil close to field capacity. Transplanting vs, direct
seeding enhanced early vine growth and caused earlier yield, although direct-seeded plants later
caught up and had final cumuwlative yields siightly higher than the transplants. Black
polyethylene much also improved earliness and reduced the mumber of culls compared to bare
soil, but at the lowest watering level ioial yields were reduced by mulch due to deflection af the
rainfall received. The combined practices of transplanting and polyethylene mulch coused
approximately o $-day earliness advantage over the treatment that was direct-seeded without
muleh, although final vields were unaffected. Slight salt buildup was observed in the surface 15
cm (6 inches) af soil for all but the lowest irvigation level, Soil salinity increases were between .2
and 4 mmbos/em which should not be detrimental, but could resull in buildup over time and
may affect placement of the dripline.



Journal Rio Grande Valley Horticultural Society, Vol, 43, 1990,

ABSTRACT

The Effect of Plastic Mulch and Drip Irrigation
on Muskmelon Yield and Quality

Robert F. Wiedenfeld
Texas Agricultural Experiment Station
2415 East Highway B3
Weslaco, TX 78596

Various modifications in melon cultural practices offer the potential to improve yield,
quality and earliness, as well as lower cosis and reduce suscepiibility to disease and insect pesis.
This study was conducted in the lower Rio Grande Valley of Texas in 1989 ro determine the
effects af planting methods, polvethylene mulch, and rate of drip irrigation on muskmelon
growth, yield and quality. The first planting made on February 16 was lost due to high winds
and cold temperatures, therefore the study was replanted on March 14, Irrigation ar .25, .50,
75, 1.0, or 1.25 times pan evaporation had very little effect on soil moisture or vield, with all
water application levels keeping the soil close to field capacity. Transplanting vs. direct seeding
enhanced early vine growth and caused earlier vield, although direct seeded planis later catight
up and had final cumulative yields slightly higher than the transplants. Black polverhylene
miulch also improved earliness and reduced the number of culls compared to bare soil, but ar
the lowest watering fevel rotal vields were reduced by the mulch due ro deflection af the rainfall
received. The combined practices of transplanting and polvethylene mulch caused approx-
imately a 9 day earliness advantage over the freatment that was direct seeded on bare soil,
although final yield was wnaffected. Soil salinity build up may couse problems and would
affect the position of the drip line and frequency and amount of water applied.
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ABSTRACT

Postharvest Storage Evaluations of Muskmelon Relative
to Taste and Quality Criteria

G.E. Lester
United States Department of Agriculture, Agricultural Research Service
2301 5. International Blvd.

Weslaco, Texas 78596

R.M. Turley
Texas Apricultural Extension Service, Hidalgo County

P.0). Box 488

Edinburg, Texas 78540

Sensory gnalyses comparison of 19 netred muskmelon (Cucumis melo L.) cultivars and
breeding lines at harvest revealed that *Caravelle’ and ‘Mission® cultivars were highest in the
“like" catepory for appearance, flesh color, odor, texture, and overal fruit ecceptance.
Analvses af sensory attributes showed that flavor (r=0,.92) had the highest significant corvela-
tion with overall fruit acceptance and that total sugars per gram fresh weight was highly cor-
related {r=0.65) with overall fruit accepiance. These cultivars treated with 1000 ppm imazelil
and individually wrapped in shrink-film wrap or rot weapped then stored 0, 14, or 28 days at
4 and 0% + 5% RH showed that qfter 14 davs storage both wrapped and non-wrapped fruit
were equally well fiked for all sensory afiributes. After 28 days of storage wrapped frufts were
better liked than non-wrapped fruits for appearance, flesh color, flavor, texture, and overall

accepiance, but were similar for odor.
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ABSTRACT

Lettuce Infectious Yellows: Potential Problems
for Vegetable Crop Production in South Texas

Jose Amador and Brian Scully
Texas Agricultural Research and Extension Center
Weslaco, Texas TR5%

Lettuce infections yelfows faka doradiffa) is potentiolly @ serious disease in cacurbiis, letiuce,
and other vegetable crops grown in the winter production regions of Central America, Mexico
and the United States. This disease is stimmulated by the lertuce infections yellows virws (LIY V),
a long, flexous rod in the closteavirus growp, with o wide host range. It can anly be fransmiiied
by the sweet potaro whitefly (Bemisia tabaci Genn. ), which transwmits o number of other viral
diseases. Symploms of LIYV were first reported in Sowthern California in 1982, and include
leal stunting, brittleness, vellowing with view clearing in letivce (Lactuca sativa L.} In Latin
America and Cal{fornia infection can reach I00% in certain vegetable fields, which is primarily
a funciion of whitefly infestation. Whitefly popuiations build up on alfalfa and cotton crops,
which are no! susceptible to LIYV. Cotton defoliation in South Texas may induce migration of
the whitefly to vegetable crops. LIYV has not been reporied in South Texas, although sguash
silverieal disease (S50 af cucurbits, and Texas pepper gemini viruses (TPGV) of solgnceous
crops are cortmon throughout the region in the summer and fall, Control af whiteflies and the
diseases that they vector will reduce market variability for crops such ay cucurbits, lettuce,
tomatoes, and peppers. Reduced yields have fncreased unit prices up fo six fimes, desiroving
nmrarker stability and altering farm receipis.
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ABSTRACT
Biological Functions of Plant Growth Retardants

Yin-Tung Wang
Texas A&M University Agricultural Research and Extension Center
2415 East Highway 83
Weslaco, Texas 78596

Growth retardants represent o proup of chemicals which, upon applyving to plants, drastical-
Iv reduce the biosyaihesis of gibberelling. They inhibit the oxidation of eni-kawrene fo eni-
kaurenol. As a result, internodes become short, reducing the total plant heipht. Warer soluble
retardants, such oy daminozide and chiormoguat, move bidivectionally in planis. Whereas
water insoluble plant growth retardants, such as ancymidol, paclobutrazol and uniconazole,
moves goropetally through the transpirational water steeam in the xvlfem. In many species,
retardunits reduce leal’ size and increase chiorophvil concentrations in the leaf. The reduced
transpiration rate of retarded plants is accomplished by the reduction of fotal leaf area. The
rate of dark respiration of hibiscus leaves is not affected by uniconazole. Experiments have
show that uniconazole reduces cell activity in the apical mevistem and sfows cell division and
celf differentiation. It resiricts shoot elongation mainly by allowing fewer cells per internode,
raiher than reducing cell length.
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ABSTRACT
Growth Rates and Care of the Texas A&l Thornless Mesquite

Peter Felker and Marty West
Center for Semi-Arid Forest Resources
Texas A&l University and Planicione Tnc.
Kingsville, Texas THI63

In July 1989 Texas A&I entered into an agreement with Planiclone Inc. of Kingsville
whereby Plantclone Inc. could use the name ““Texas A&S Thornless Mesquite®' in return for a
percent af the gross sales of the tree, The clone was originally selected in U8, Dept. of Energy
supported field trials in the Callfornia Imperial Valley for rapid growth under high heat loads.
In non-irrigated, clean cultivated field trials, this clone aitained a height 6 m at the end of 3
growing seasons, At leass one yard tree has grown & inches in digmeter in less than 3 years.
Undler these rapid growth conditions the tree has a strong tendency to lean. Tnitially it had been
suspected that since the free was reproduced by cuttings thar it wowld not develop a rap roor,
However g 3/8 inch diameter tap root is often observed leaving the 5 gallon pot and rooting
into the ground (through roofing poper) after the clones are a year old. Management practices
have not yer been developed to fully eliminate this leaning tendency, but it is clear that pruning
to reduce canopy size and good staking will be necessary fo take full advantage of the rapid
growth of this clone.
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ABSTRACT
The Easy Care Xeriscape Garden
Mardi Eggars
Eggar's Acres
2 1/2 N, Shary Road
Mission, Texas 73572

The principles of XERISCAPING are: IMPROVE THE SOME with soil conditioners, peat
mass, cotton bures, decomposed manure or compost for befier rool growth and waler reten-
tion. USE A WEED MAT AND MULCH o cover the soil and inhibit weed groweh, reduce
soil drving and keep the soil conler, REDUCE LAWN AREAS a5 grass uses more waler than
most shrubs or ground covers, WA TER EFFICIENTLY and early in the morning or as planis
need waiter. Maost plants will do well with 1 inch af water per week. GOOD MAINTENANCE,
remove weeds that appear. SELECT DROUGHT TOLERANT PLANTS, many Texas natives
are especialy pood as are some exotics. Remember, even drought tolerant plants must be kept
watered through their first summer. XERISCAPE PLANTS FOR USE IN THE RIO
GRANDE VALLEY: Texas Pistachio, native orchid tree, sourhern live oak, mesguite, sable
palm, esperanza, assorted cactus, cedar elm, desert willow, lantena, purple sedge, Mexican
buckeve, wild ofive, Texas persimmon, fruk's cap, aloe vera, Tevas MY laurel, red yucca,
vaupon holly, bougainville, nandia, liriope, Mexican oregano, monkey prass, yucod, cape
honeysuckle, cassia, European olive, aniscanthis, asparagus fern, hamelia, Barbados cherry,
plumbage, pampes prass, mealy sedge, verbing, periwinkles, rosemary, orchard (rees,
sontoling, poinciana, oleanders, shrimp plant, coral vine, flome busk, Afghan pine.
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Call for Papers

Papers are requested for inclusion in Volume 44, 1991 of the Journal of the Rio Grande
Valley Horticultural Society. Manuscripts of a scientific or practical nature pertaining 1o hor-
ticulture will be considered for publication. All papers, including written versions of presenta-
tions from the Annual Institute, will be subject to review. Separate guidelines for the prepara-
tion of research and non-research papers are printed in the back of this issue., The deadline for
submission of papers for Volume 44, 1991 is Julyv 1991, Manuscripts for publication in the
Journal may be sent ta:

Journal Editor

Rio Grande Valley Horticultural Society
P.O. Box 107

Weslaco, Texas 7859

Guidelines for Authors
Reviews and Non-Research Reports

Papers not specifically presenting research data are acceptable for publication. Field
demonstrations, historical documentation, reviews, observations, ete. will be considered.
While not necessarily following the format outlined for scientific research papers, non-research
papers will be subject to peer review prior to acceptance. Reviewers will evaluate usefulness of
the information, readability, and the manuscript’s contribution to the goals of the Journal.

Mon-research papers should be well organized, concise, and free of grammatical or
typographical errors upon submission. Organization of non-research papers may depend on
the information presented and should follow chronological or other logical order. Headings
and subheadings may be utilized for organization. Headings should be capitalized and
centered, while subheadings with the first letter capitalized should be placed at the head of the
paragraph and underlined. An abstract summarizing the paper should precede the text as with
research papers. Guidelines for research papers may be followed as they apply. Photographs,
figures, and tables are encouraged to supplement the text. Page charges for non-research
papers are 515.00 per page.

At least one author must be a member of the Rio Grande Valley Horticultural Society. All
manuscripts for publication and further questions regarding submission of papers may be sent
Lo:

Journal Editor

Rio Grande Valley Horticultural Society
P.0. Box 107

Weslaco, Texas TE596



Guidelines for Authors
Research Reports and Notes

Submit in English three copies of manuscripts doubled-spaced, including literature cited,
tables, table headings, and figure captions. All margins must be at least one inch. The last word
at the bottom of each page must be complete,

Subijects: Scientific research findings and observations, review or technique articles, reports
of new pests or diseases, variety releases, etc., are acceptable for publication. Manuscripts of
papers presented at the Annual Institute are encouraged. Research data previously published
by the author may be submitted, subject to review by the editorial commitiee. Acceptance of
manuscripts presenting previously published information will be based on usefulness of the
information to Journal readers and the availability of the original publication. If the data have
previously been published, copies of reprints should be included when the manuscript is
submitted.

Papers should relate to horticultural topics. Manuscripts dealing with non-horticultural
crops are acceptable if some application to horticultural science is evident. All manuscripts are
subject to peer review by two associate editors who may seek additional reviews by appropriate
specialists. Final approval for all manuscripts rests with the Journal Editor, and additional
peer reviews may be used as reguired. Acceptance of a manuscript may depend on some
revision following review, Manuscripts should be subjected to internal review prior to submis-
sion to the Journal, and the names of reviewers should accompany submissions.

At least one author of the paper must be a member of the Rio Grande Valley Horticultural
Society. Invited papers are not subject to this requirement. Page charges for research papers
are $30.00 per printed page.

Manuscript preparation should follow the style nsed by the Journal of the American Society
for Hortlcultural Sclence. Specific guidelines for preparation of research papers follow:

Title: Keep title brief, but let it reflect important aspects of the article. Capitalize only the
first letter of important words.

Byline: Author's name follows the title, followed by author's affiliation (title and institu-
tion) and institutional address with zip code.

Additional index words; This heading with a list of additional key words not used in the title
may follow the byline.

Abstract: An author-written abstract follows the index words separate with space. The
abstract should be brief, concise, and informative. Do not exceed 3% of the length of the
paper. Separate the abstract from the text with a solid line, use two to four spaces above and
below the line.

Text: An “Introduction’ heading is not used. Introductory statements should give the
background and objectives of the research work reported, or purpose of the article. Use no
footnotes, supplementary information should be included in the text and may be
parenthesized,

The body of a research paper should be divided into sections such as materials and methods,
resulis, discussion, followed by scknowledgments and literature cited, or other appropriate
headings. Subheadings with the first letter capitalized may be placed at the beginning of
paragraphs and underlined.
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W

Mames of proprietary substances, materials, and specific apparatuses should be followed by
parenthesized names and addresses of the manufacturers.,

Chemicals, fungicides, insecticides, herbicides, etc., should be listed by their approved
common names. The chemical name should be parenthesized following the common name
when it is first used in the text, Use the chemical name when the common name is not available.
Use trade names only il no other name is available.

Tables and Figures: Indicate in the manuscript"s margin where each table and figure should
appear. Captions and headings should describe figures and tables so that they are under-
standable when considered apart from the text.

Each table should be typed on a separate page without crowding its columns.

Figures should be unmounted. On a separate page, type the figure numbers (Fig. 1) and cap-
tions for each figure. On the back of each unmounted photograph or graph use a sofi-lead
pencil to carefully write the figure number and the paper's title and author.

Enumeration and Measurements: Use numerals whenever a number is followed by a stan-
dard unit of measurement; e.g., 2 g or 9 days, otherwize use words through nine and numerals
for numbers larger than nine.

You may select either the metric or English system of measurements, but do not interchange
them. However, equivalent measures of the non-selected system may be parenthesized: e.p.,
908 g/ 500 liters (152 lb./100 gal.).

Staristics: When treatments are a set of unrelated materials such as chemicals or varieties,
Duncan’s multiple range test or other multiple comparisions are appropriate. When treatments
are a progressive series, such as rates, regression analysis is used. Factorial treatments are pro-
perly separated into main effects and interactions. For current statistical thought the following
are cited;

Bryan-Jones, J. and D.J. Finney. 1983, On an error in “‘Instructions to Authors."'
HortScience 18:179-282.

Johnson, 3.B. and R.D. Berger. 1982, On the status of statistics in Phytopathology.
Phytopathology 72:1014-1017.

Peterson, R.G. 1977, Use and misuse of multiple comparision procedures. Agronomy
1. 69:205-208,

Literature Cited: The Harvard System (author and date) of literature citation is used accor-
ding to the guidelines for preparation of research papers for the Journal of the American
Society for Horticultural Science, This system calls for citing the name(s) of author(s) and the
vear of publication in the text. Following the discussion section, and the heading literature
cited, list citations alphabetically with hanging indentations, (See literature cited for statistics
for example of listing citations).
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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. The Society®s aim is to stimulate interest in rescarch and its prac-
tical application to the production of fruit, vegetables, and ornamentals.

At periodic meetings subjects of interest are presented by specialists in their field. These
presentations are followed by forums. The Newsletter announces and discusses these programs
and brings other news of interest to Society members.

The Socicty sponsors an annual Institute feature outstanding speakers from all parts of the
world who present new developments in the field of horticulture, Panel discussions, social get-
togethers, and a barbecue complete the program.

The Journal of the Rio Grande Valley Horticultural Society provides a continuing record of
horticultural progress, Along with research reports, talks given at the Institute are published in
the Jowrmal,

Anyone interested in horticulture can become a member of the Society. The annual dues of
$10.00 include a subseription to the Jowrnal, Subscriptions by institutions and libraries are
£15.00 a year. Applications for memberships or subscriptions should be sent to the Secretary,
Rio Grande Valley Horticultural Society, Box 107, Weslaco, Texas T596.

History of the Arthur T. Potts Award

When the Rio Grande Valley Horticultural Society decided to establish an award recognizing
outstanding horticultural work in this area there was little doubt as to who would be the first
recipient. Arthur T. Potts of Harlingen was chosen and his name has been given to the award.

Arthur T. Potts worked in the field of citriculture in Texas long before the establishment of a

commercial citrus industry. Born in Weatherford, Texas, he graduated from Texas A and M
College with a Bachelor of Science degree in horticulture and went to the Beeville Experiment
Station as superintendent in the early years of this century. At the Beeville station during the
period 1909 - 1912 he determined that satsumas and kumquats could be grown in South Texas.
Citrus in that area was grown on trifoliata rootstock which is susceptible to citrus canker,
Citrus canker and freezes finally eliminated maost of the citrus trees along the Gulf Coast. The
citrus industry then moved southward and by 1921 most of the citrus trees in the state were
located in the Lower Rio Grande Valley.
Meanwhile Potts joined the Extension Service and traveled over the state locating experiment
substations including the one at Weslaco. By 1924 Potts had received master's degrees in hor-
ticulture from the University of California and Texas A and M. At that time he moved to the
Lower Rio Grande Valley to become a partner with Sam Baker in the Baker-Potts Nursery Co.
He later bought out his partner’s share in the business and has been closely identified with the
development of the citrus industry in the Valley ever since. He also helped in the development
of several large cltrus tracts including those at Bayview, Progreso and Adams Gardens. Mr.
Potts was instrumental in formation of the Texas Citrus Exchange and served in may civic
capacities.
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MEMBERSHIP, 1990

SPECIAL CONTRIBUTORS

AM-AG, Inc., Edinburg, Texas
Bentsen Development Co., Mission
CIBA-GEIGY Corp., Charlotte, N.C,
Dow Chemical Co., Midland, Michigan
Dupont & Co., Atlanta, GA
Edinburg Citrus Association, Edinburg
FMC Corp., Atlanta, GA
Steve Frazier, Harlingen
Edward Gage, San Antonio
Kinney Bonded Warehouse, Donna, Texas
Merck Sharp & Dohme, Wilmington, DE
Mid-Valley Chemicals, Weslaco, Texas
Mid Valley State Bank, Weslaco
Mobay Corp., Kansas City, MO
ROHM & Haas Co., Philadelphia, PA
Rhone-Poulene Ag. Co., Research Triangle Park, N.C.
Stuart Place Mursery, Harlingen
Texas Citrus Exchange, Mission, Texas
Tide Products, Ine. Edinburg
V¥aleo Chemical Co., Harlingen, Texas
Wilbur Ellis-Tide Division, Edinburg, Texas

HONORARY

Dr. R.H. Cintron, Weslaco
R.T. Correa, Weslaco
Raymond Cowley, Weslaco
Stanley B. Crockett, Jr., Harlingen
Herbert A. Dean, Weslaco
George Godfrey, Prescott, A7
R.A. Hensz, Weslaco
A.H. Karcher, Jr., Edinburg
Paul Lesper, Weslaco
Morman Maxwell, Weslaco
Charlie Rankin, Edinburg
Moel E. Ryall, Los Fresnos
George D Schultz, McAllen
AV, Shull, Edcouch
Dr. Bailey Sleeth, Weslaca

PATRONS

Barbee-Newhaus Imp. Co., Weslaco
Ciba-Geigy, McAllen
Crockett Groves, Inc., Harlingen
Dow Chemical Ca., Mcallen
Magic ¥alley Savings, ; Loan, Weslaco
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Pablo Mayers, McAllen
Production Credit Assn. of South Texas, Harlingen
Rhone Poulenc, El Campo
Rio Farms Inc., Edcouch
Sharyland Orchard & Murseries, Inc., Mission
Wayne Showers, McAllen
Tom Simmons, McAllen
J.L., Taylor, Edinburg
Tex-Ag Co., Inc., Mission
Texas Commerce Bank, McAllen
Tide Products, Inc., Edinburg
Linion Carbide Corp., McAllen
Valley Garden Center, McAllen
Waugh's Nursery & Fruit Ranch, McAllen
Paul Wright, Brownsville

SUSTAINING

Abash Insect Control, McAllen
Alamo Bank of Texas, Alama
Alamo Transplants, Alamo
Am-Ag, Inc., Edinburg
Asgrow Seed Co., Weslaco
Barbee-Meuhaus Imp. Co., Weslaco
Bayview Orchard Service, Los Fresnos
Donald Bensen, McAllen
Burton Auto Supply, Inc., Weslaco
Caldwell Jungle Mursery, Raymondville
K.P. Caskey Estate, Weslaco
Cherringfon Mursery, Harlingen
Citro-Mexico, Mexico
Citrus Management Corp., Mission
Country Farm Nursery, Edinburg
Crest Fruit Co., Alamo
Crockett's Wholesale Nursery, Harlingen
[’z Plants, La Feria
Davidson, C.E. and Mary, Mission
Donald Thompson Grove Care, Weslaco
Edinburg Improvements Assn., Edinburg
Esco Ltd. Co., Pharr
Everhard Mursery, McAllen
First City Bank, McAllen
First National Bank, Mission
First State Bank & Trust Co., Edinburg
First Mational Bank of Mercedes, Mercedes
FMC Corporation, San Antonio
Gene’s Ornamental Farms, Los Fresnos
Green Valley Sales, San Benito
Guerra's Inc., Mission
Gulf Distributing Co., Weslaco
Gulfstream Green Houses, Los Fresnos
Harlingen Garden Club, Harlingen
Hertzler Hess MNursery, San Juan
Hidalgo County Farm Bureau, Pharr
Hidalgo Bank & Trust, Mercedes
Hidalgo Soil & Water Cons., Edinburg
Hidalgo Savings & Loan Assn., Edinburg
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Interstate Fruit & Yeg. Co., La Feria
1.5. MchManus Produce Co., Weslaco
Jimmy Hill, McAllen
Will Klement, McAllen
Knapp-Sherill Canning Co., Donna
I. Kunik Co., McAllen
K-Y Farms, Harlingen
La Laguna Mursery, Pharr
Janie B, Lee
Lewis NUrsery, Pharr
Longwell Farms, Inc., Hargill
Lynn Jones Farms, Inc., Mission
Magic Valley Elec. Corp., Mercedes
Magic Valley Nursery, Pharr
Mid-Valley Chemicals, Weslaco
Mational Bank of Commerce, Edinburg
Pan American Bank, Brownsville
Patio Plantation, Edinburg
Pletcher’s Wholesale Mursery, Inc., Harlingen
Pilar’s Greenhouse, Harlingen
Precision Orchards, Mission
Pride of the Citrus of TX Inc., Mission
Resaca Nursery, San Benito
Roeder, Judy K., Weslaco
Rio Properties, Inc. Edinburg
Rohm & Haas Co., Memphis, TN
Seifried E. McAllen
Semco, Pharr
Smiley Grove Care, Mission
Southland Care Co., Edinburg
South Texas Tropical Foliage, Harlingen
Stauffer Chemical Co., Weslaco
Stuart Place Nursery, Harlingen
Sulton Ranches, Mecca, CA
Sundor Brands, Weslaco
Sun-Up Growers, Mission
Sunrise Tropicals, Alamo
Sun World International, Coachella, CA
Tex-Ag, Mission
Texas Citrus Exchange, Mission
Texas Citrus Mutual, McAllen
Texs Valley Citrus Comm., McAllen
Texas Plant & Soil Lab, Edinburg

TexaSweet, McAllen
Townsend Implement Co., McAllen
Tropical Mursery, McAllen
WValeo Chemicals, Harlingen
Valley Coop Oil Mill, Harlingen
Valley Garden Center, McAllen
WValley Mational Bank, McAllen
W.T. Ellis Company, Mission
Walter Baxter Seed Co., Weslaco
Waugh's Fruit Ranch, McaAllen
Weaks Martin Imp. Co., Inc., Mission
Willacy Soil & Water Con, Dist., Raymondville

Wood Implement Co., Inc., Donna
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Abraham, C.C._, Lyford
Albach, R.F., Weslaco
Amador, Jose, Weslaco
Anderson, M.L., San Benito
Ancisa, J., Edinburg
Arpaia, Mary Lu, Riverside, CA
Ausmus, W.V., McAllen
Bailey, L.L., Kingsville
Baney, Carl, Linn
Barnes, L.W,, College Station
Barrett, B., Alamo
Barron, Jorge Elizondo, Victoria
Tamaulipas, Mexico
Barter, Darlene, Mercedes
Beckwith, J., Harlingen
Bentzinger, H.A., Edinburg
Bevil, Lancer, Edinburg
Ribbs, Melissa, Mission
Blessington, Tom, Weslaco
Blann, C., San Benito
Bogle, Clyde, Weslaco
Bogzue, 1., McAllen
Boren, R., McAllen
Boulton, G.A. Mission
Bovee, Craig, Edinburg
Bowlin, V., La Feria
Brabham, C.C., Jr., Lyford
Bravo, E., Mexico
Bromiley, Adele, Brownsville
Burns, Jim, Brownsville
Buford, W.R., Harlingen
Burger, David, Davis, CA
Cadena, Lenore, Mercedes
Campaos, 1., McAllen
Cardosa, D., Mercedes
Carpenter, M., Mission
Castle, W., Lake Alfred, FL
Chambers, CIiff, McaAllen
Chandler, K., Edinburg
Chandler, L.D., Tifton, GA
Chaver, Juan E. Mexico
Chilson, Mr. & Mrs. Dale, Harlingen
Christian, John E., Raymondville
Citrus Research Education Center, Lake Alfred, FL
Clark, E.W., Olmito
Coltharp, Sharon, McAllen
Connolly, C.C., McAllen
Corona, E.R., Primera
Cox, E., Weslaco
Crane, R.H., McAllen
Crawford, 1., Sugarland
Crawford, R.K., McAllen
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Cruse, R.R., Weslaco
Cunningham, Gary, McAllen
Davalos, G., Mexico
Davidson, Dave, Jr., Brownsville
Davidson, Tom, Corpus Christi
Davis, Frank, Harlingen
Davis, Steve, Edinburg

De La Garga, G., Mexico
Dean, H., Weslaco

Diaz, 1.M.R., Mexico
Demto, (0.1., Spain
Dittman, A., Brownsville
Dunlap, J., Weslaco

Duos, Gene, Los Fresnos
Eckhardt, R., McAllen
Edelson, J., Oklahoma
Epsers Acres, Mission
Elizondo, A., McAllen
Escobar, Mrs. R.S., Pharr
Eubanks, Irene K., McAllen
Everitt, J.H., Weslaoc
Fankhauser, G.H., Mission
Fankhauser, H.I., Mission
Fankhauser, D,, Mission
Farrald, Carol, Elsa

Felker, P., Kingsville
Ferguson, James, FL
Fernandez, Daniel, Mercedes
Flowers, Jud, Edinburg
Flowers, 5., McAllen
Foerster, C.0., Elsa

Folger, ., Mission

Ford, 5., San Juan

Forever Aloe Plantation, Harlingen

Franco Arturo Diaz, Progreso
Frazier, 8., Harlingen
French, J.¥., Weslaco

Fucik, J., Weslaco

Gage, Ed, San Antonio
Gallasch, P., South Africa
Garcia, C., Spain

"Garza, H., Weslaco

Gerberman, A.H., Edcouch
Gibbs, Melissa, Weslaco
Gibson, F.A., McAlen
Goff, Mrs. 1., Harlingen
Goldsberry, Dennis, Donna
Gonzalez, C.L., Weslaco
Gonzalez, E.G., McAllen
Gonzalez, Ramiro, Mexico
Goode, 1.P., Weslaco
Goodwin, G., Mission
Gregg, L., Harlingen
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Ciriffin, James, Texarkana
Grossman, D., McAllen
Hammar, Mary T., McAllen
Harding, G., Ravmondville
Harmon, 3., Mission
Harmon, Jay, Brownsville
Hartz, Tim, Weslaco

Heald, C.M., College Station
Hearn, 1., Edinbury

Hefley, Ed, Weslaco
Henderson, 5.W., Ir., Edinburg
Hensz, R.L., Harlingen
Hertz, A.E., Harlingen
Hertzler, B.M., San Juan
Hertlzer, K., San Juan
Hickman, Michael, Weslaco
Hill, Jimmy, McAllen
Hoeelcher, Nick, Pharr
Holcomb, Blaine, Mission
Holler, T., Mission

Hopkins, E., Elsa
Howatson, J., South Padre Island
Iranze, D.O., Spain

Irvin, 1., Weslaoc

Jacobs, J., Harlingen

Jeske, D.L., Alamo

Jeske, Glen, Alamo
Johnson, R., McAllen

Jones, L.F., Mission

Jones, Whitley, Mission
Karle, F.G., McAllen
Kersten, M., Donna
Klement, Jon, McAllen
Klement, Will, Mission

Kuti, 1.0, Kingsville
Kutzenburger, 1., Harlingen
La Gow, H., Silver Spring, MD
Larson, L.¥V., Sherman, TX
Laruick, H.E., Wisconsin
Lattimone, Mrs. K.C., Edinburg
Laverty, J.A., Los Fresnos
Lee, 1., Brownsville

Letdner, T.G., Edinburg
Lester, Gene, Weslaco
Lewis, L., Mcallen

Lime, B.J., Weslaco
Longwell, Don, Hargill
Longwell, Eldin, Edinburg
Love, Glenn and Beth, Weslaco
Lucas, W., McAllen
Magyvar, T., Harlingen
Marguleas, H.P., CA

Mart, Marion, Raymondvile
Martinez, Jose, Weslaco
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Maveaux, Herman, Harlingen
MeCrate, Sean, Weslaco
McFarland, W., Edinburg
MeLarty, Michael, Mission
MeMar Farms, McaAllen
Meaghar, R., Weslaco
Menchaca, D., Donna
Meter, Van, San Benito
Meverdirk, D., Riverside, CA
Miller, J.C., College Station
Miller, M., Weslaco
Mitchell, K., Donna
Marena, D.5., Donna
Murden, D., Edcouch
Murray, Amelia, McAllen
Murray, C.E., McaAllen
Meal, J.R., Mission

Melson, Darrell, Donna
Metz, C.J., Brownsville
Mewcomb, D.A., Palm Springs, Ca
Mishuira, M., Japan

Mixon, P.R., Weslaco
Munn, R.E., Edinburg

Orr, E.B., La Feria

Oswald, P., McAllen

Pape, 1., Misson

Parker, Willette, San Benito
Paterson D)., Overton
Pehrson, 1.E., CA

Pena, M., Mexico

Petta, Jimmy, Chico, CA
Phillips, Mike, Bryan
Pierce, L., College Station
Pospishil, 1., La Feria
Pratt, 1.B., FL

Psarros, M., Greece
Ramirez-Diaz, 1., Mexico
Rankin, Charles, McAllen
Reinking, R.B., Harlingen
Rice, H.E., La Feria
Robacker, K., Mercedes
Rocha, M., Mexico
Rockers, D)., Mission
Roeder, 1., Weslaco

Roth, 1., Weslaco

Rouse, R., Weslaco

Ruby Red Grove Service, Mission
Ryall, Moel, Los Fresnos
Sakai, Mitsoru, McAllen
Saldana, G., Weslaco

Sauls, Julian, Weslaco
Schuliz, Marvin E., McAllen
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Schuster, F., Alamo

Scott, Andy, Edcouch

Scott, Bernard, Mission
Scully, B., Weslaco

Seal, Tommy, McAllen
Seifried, Ed, McAllen

Serna, R.R., Mexico

Sherman, DR, Michigan
Skaggs, W._, La Feria

Sluis, M., Edcouch

Smiley, R., Mission

Smith, Dorothy, McAllen
Smith, G.B., Harlingen
Snider, B.B., Harlingen
Spaulding, W., McAllen
Sparks, 5., Weslaco

Srdar, F., Minneapolis

Stein, E., Weslaco

Summy, K.E., Weslaco
Swietlik, D,, Weslaco

Taylor, 1.L., Edinburg
Teague, P., Arkansas

Teague, T., Edcouch

Texas Valley Citrus Comm, McAllen
Thomas, D,, Weslaco
Thompson, Mrs., P.E., Donna
Timmer, P., Lake Alfred, FL.
Tredemeyer, T.E., La Feria
Turley, Robert, Edinburg

¥an Meter, C.L., San Benito
Vargas, J., Progreso

Villalon, B., Weslaco
Villarreal, N., Edinburg

Vogel, Don, Mercedes

Von Arnim, A.G., Sri Lanka
Waldron, M., Mission
Wallace, ID.K., Weslaco
Wallace, Ed., La Feria

Wang, Yin-Tung, Weslaco
Warren, D.G., Edinburg
Warren, W., McAllen
Westerman, T., Harlingen
Whitlock, 1., McAllen
Wiedenfeld, R., Weslaco
Wiegand, C., Weslaco
Wilerson, M.C., College Station
Wilhite, H., San Juan

Willacy Soil & Water Con. Dist., Raymondville
Wilkerson, M.C., College Station
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Williams, J.L., Los Fresnos
Williams, RE.R., McAllen
Williamson, L., Harlingen
Willis, P., Brownsville
Withbank, W., Gainsville, FL.
Wood, R., Weslaco
Woodall, Bill, Lansing, MI
Work, Alice, Harlingen
Wright, Paul O., Brownsville
Wutscher, H., Orlando, FL
Yoo, Kil Sun, College Station
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