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Welcome

to the

TEXAS AGRICULTURAL
EXPERIMENT STATION

Subslalion No. 719
Cryatal City, Teras

Known as the Winter Garden Experiment
tion, Substation No. 19 was established
e Forty-fifth Texas Legislature for re-
h in vegetable and forage production,
insects and diseases, irrigation and
control. Research was begun at this
ion in 1930. The results have had a far
hing effect in the agriculture of the
ter Garden area. Outstanding among
m has been the development of new and
oved varieties of onions, tomatoes, spin-
grasses and legumes and practical meth-
of control of insects, diseases and brush.

bstation No.“19 is located in Dimmit
ty, 5 miles southwest of Crystal City
off U. S. Highway 83 on FM 1918.

Winter Garden” is a term applied gen-
y to portions of 10 counties in South-
exas. The area is bounded by the Rio
de on the southwest and lies south of a
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line from Del Rio to San Antonio and
ly west of a line from San Antonio f
redo. The term implies the growing of
tables, melon and citrus crops durin
winter. Although these crops are gro
other parts of South Texas during the
ter, the Winter Garden counties usual
considered together, since they have in
mon such things as soils, climate an
gation. The Winter Garden constitu
land area of nearly 10,000,000 acres
about 350,000 acres under irrigation.

Substation No. 19 includes 192
with approximately 130 in cultivatio
headquarters area, and 62 acres in
pasture. About half of the research b
sonnel of this station is conducted on
throughout the Winter Garden area
operation with local farmers and ranc

Many phases of research here ¢
ducted in cooperation with commercial ;
other substations, field laboratories ar
partments of the Texas Agricultural E:
ment Station and with the U. S. Depar
of Agriculture. Valuable research ¢
butions have been made to agricult
the area by these groups. ;

Weather records for a 25-year
show an average annual rainfall of
ches, an average maximum temperat
84.7 degrees F., and an average annua
imum temperature of 59.7 degrees F.
average annual growing season durin
period was 293 days, with the first
frost in the fall on December 6, and tk
killing frost in the spring on Februs

Meteorological data are important in agri
research. Conditions are recorded daily at th
Garden station.
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Field days attract much interest from those who
t to learn the newest progress in agricultural
arch at Substation No. 19.

Soils of the Winter Garden vary from
sand to heavy clay. Soil on the station
10stly fine sand or sandy loam.

isitors are always welcome to Substa-
No. 19. Special field days are held when
ps are at appropriate stages of growth.
station’s address is Star Route, Crystal
. and the telephone number is Crystal
' DRake 4-3619.

Research personnel of the Texas Agricul-
L Experiment Station

BRUCE A. PERRY
(Superintendent)

GORDON A. BUFFINGTON
(Assistant Horticulturist)

BEN H. RICHARDSON
(Assistant Entomologist)

RICHARDSON A. SCHWARTZBECK
(Assistant Agronomist)



Agricultural Redearch /)
ol
Subilation No. 19

FRUIT CROPS

Citrus Variety Adaptation

Research has been in progress for
years to evaluate citrus varieties for
mercial production in the Winter Ga
These plantings have included grape
oranges, satsumas, tangerines and tan
The tests have shown that early variet
oranges, tangerines and tangelos p
satisfactorily in the area.

Particularly promising are Hamlm,
and Navel oranges ; Clementine tangeri
Mineola tangelo. Late varieties, which
after February 1, are not recommende
cause of the freeze hazard.

Navel Orange Rootstocks

This study began in 1950 .to deter
the quality, yield and fruit size of )
oranges as influenced by different |
stocks. Basic physiological growth anc
mancy characteristics in relation to
hardiness also are being studied. The
are now coming into production and will
yield information for recommendations

A wide selection of rootstocks are tested to
mine their influence on hardiness quality,
vield of oranges.
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ates are tested at Substation No. 19 in the largest
lion of varieties in the United States for produc-
in the Winter Garden.

Variety Adaptation

A testing program has been conducted on
ation No. 19 for many years to evalu-
different varieties of dates for the Win-
Garden. The collection here consists of
t 30 varieties and several desirable seed-
. This collection contains the largest
ber of different date varieties in the
ed States. Varieties best adapted to the
are Amir Hajj, Hayany, Khadrawy and
aAWY.

e Rootstocks and Varieties

iterest in the production of early table
s in the Winter Garden has revived
tly. Tests are underway to find root-

rootstocks which are long-lived and can be
asily to productive varieties are sought in
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stocks which will be long-lived and ¥
can be grafted easily to varieties adapt
the area. Past experience has shown
the most popular table grape varieti
their own root system cannot survive
enough to become a profitable crop. '
satisfactory rootstocks are found, g
probably will be more widely planted.

Peaches, Plums and Nectarines

An orchard is maintained here for te
varieties of peaches, plums and nects
which may be adapted to the mild w
weather and long, hot summers in this
These fruit trees usually are short-liy
the Winter Garden, and no-recent add
to the collection on the station appears
ter than the older varieties.

FIELD AND FORAGE CROPS

Alfalfa Fertilizer and Variety Testing

Tests here seek the best fertilizer t
ments for alfalfa on various soil typ
this area. Large increases in yields
obtained from the use of the following
ments:  180-90-60, 0-90-60 and 60
fertilizer per acre. However, further
are needed for specific recommendation

Alfalfa under irrigation has tremern
possibilities for forage production ang
improvement in South Texas. Adapts
forage production and more tolerance to
root rot are the main reasons for testin
falfa varieties. Hairy Peruvian, South

o

Irrigated alfalfa tests at Substation No. 19
it has tremendous possibilities for forage prod
and soil building in South Texas.
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mmon, African and Indian varieties have
ved the most promising to date.

nual Winter Legume Evaluation

In an effort to find new and better win-
legumes for forage production and green
nure, various species and varieties have
n tested here each year since 1952.

Hubam and Floranna sweetclovers; Cali-
lia and Cogwheel bur clovers ; Hairy, Pur-
. Lana or Oregon wollypod vetches; and
ago winter peas have been the most pro-
tive. None of the true clovers (Trifolium
ies) do well in this area.

A new sweetclover introduced from Is-
through Substation No. 4 at Beaumont
proved to be almost as productive here
{ubam and Floranna. It is less stemmy
‘coarse than other legumes as it ap-
hes maturity. More testing is necessary
re it can be recommended fully.

Summer Legume Evaluation

 rotation program in this area is inade-
g without a legume. About 150 tests
nderway to determine the adaptation,
e production and green manure value
nual summer legumes. Crotolaria, guar,
nia, field peas and hairy indigo have
d the most productive thus far.

airy indigo, an annual summer legume
I grows into a shrubby type plant, is
vely new in the area and has proved
sing in the 2 years of testing at Sub-
n No. 19.

y indigo is among annual summer legumes
 promise in tests here.
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Fertilizing Oats for Winter and
Spring Forage

A test was begun in 1954 to deters
the most profitable rates of fertilizatio
oats under irrigated conditions. Air
forage yields of oats seeded at the rat
1Y% bushels an acre were increased f
1,160 pounds per acre without fertilize
5,650 pounds by application.of a 18(
fertilizer per acre. Sixty pounds of po
added to the high nitrogen and phosph
acid rate reduced yields by 450 pound
5,200 pounds per acre. Tests show besl
sults are obtained when phosphoric ae
applied at planting time together with
fourth to one-third of the nitrogen, an
additional nitrogen is applied in two or f
supplemental applications.

Fertilization of Coastal Bermudagrass

Since nitrogen usually is the first |
ting element in the production of grasse
this area, an experiment with Coastal
mudagrass under varying nitrogen
with and without irrigation seeks to d
mine the most profitable rate of nitroge
plication. Total yields of the 1955 tes
der irrigation ranged from 5,600 pounds
dry forage per acre without fertilize
19,800 pounds where 600 pounds of ni
were applied. Yields during 1955 under
land conditions ranged from 3,200 pound
air-dry forage per acre where no fert
was applied to 4,300 pounds following an
plication of 30 pounds of nitrogen per
and 3,800 pounds where 60 pounds of n
gen per acre had been applied.

Irrigated Coastal Bermudagrass fertility tests
in high forage vyields and interest by farmen
ranchmen.
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ding, Spacing and Height of
s for Forage

lests were conducted at this station dur-
1956 to determine the influence of seed-
rate and row width on total forage pro-
iion of oats. Forage production increas-
onstantly as the seeding rate increased
as width between rows decreased. Usu-
tes of seeding in the Winter Garden vary
11 to 1'%, bushels per acre. Tests show
economically profitable increases in yield
500 to 2,500 pounds of air-dry forage
icre may be obtained by increasing the
ng rate to 4 bushels per acre.

reenhouse clipping experiments with
indicate that early clipping or grazing
g oat pastures should be avoided so that
lants may develop adequate root sys-
. Grazing should not begin until the
lants are 10 to 12 inches tall. There
n 83 percent reduction in total yield
cre when clipped each time the oats
3 to 4 inches tall. However, there was
a 20 percent reduction in yield where
irst clipping was made when the oat
i were 3 to 4 inches high and each suc-
g clipping at 10 to 12 inches in height.

nial Warm Season Grasses

large grass nursery consisting of 70
- and introduced varieties and selec-
s maintained on Substation No. 19 to
jine the adaptation and performance
lous pasture grasses under Southwest
conditions.

smaller nursery of 40 grass varieties
gctions also is maintained in the Que-
Valley between Eagle Pass and Del
t the same purpose.

 panic, buffel, Coastal Bermuda and
jal Sudan have proved the most de-
summer grasses in tests. Yields by
grasses under irrigation average 10
ons of air-dry forage per acre annu-

COTTON

e 1948, approximately 75 varieties
ains of cotton have been tested by
tion to determine those best adapted

a1l
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to this area. As a result of this tes
Southwest Texas farmers now plant
of their cotton to five varieties. They
Deltapine, Delfos, D & P L Fox, Empire
Stoneville 2B.

Insect Control

Experiments were conducted here
past 2 years to determine the require
for early season cotton insect control.
show early control of insects on cotton
sults in higher yields per acre.

SMALL GRAINS

Winter Forage

New strains and varieties of small g
are tested on this station to determine
value for winter forage production and ¢
resistance to diseases in Southwest Te:

Irrigated tests during the past 3 y
show that oats make more forage thro
out the cool season than wheat, rye or
ley. For early growth in the fall, G
barley, Arkwin oats and Alamo oats
recommended. The best mid-winter g
is made by Mustang and New Nortex
while Arkwin, New Nortex and Mus
oats continue to make excellent growth
early spring.

INSECTS

Identification

Insects must be identified correctly
der to apply the specific insecticides ne

Insects are trapped and identified to d
specific insecticides for control.
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ntification is made of insect specimens,
plants showing injury due to insects,
ch growers bring to the station. How-
. when identification is impossible at
station, the specimen is sent to special-
or final identification. Control meas-
, are based on the kinds of insects, ex-
of the injury and potential injury from
insect population.

ORNAMENTALS

ol of Iron Chlorosis

ron deficiency on ornamental shrubs is
spread on the high-lime soils in South-
Texas. Tests have been conducted
various kinds and concentrations of
compounds in an effort to correct its
lency. Foliage sprays of chelated iron
een the most successful in correcting

greening. Unfortunately the good
lasts only 4 to 6 weeks.

plication of trace element material to-
* with nitrogen, phosphorus and potas-
lave been tested on St. Augustinegrass
. Results have varied somewhat, but
onsistent enough to give reliable in-
tion. A complete fertilizer (nitrogen,
oric acid and potash) together with
1d zine produced the best and longest-
' green-up. In all cases, the addition
sh was beneficial in developing a bet-
r even though the soil tests showed
han 480 pounds per acre of potash

of Rhodesgrass Scale

nical control of Rhodesgrass scale on
7as begun when St. Augustinegrass
oht to be severely damaged by this
ead pest. Tests show parathion con-
 scale in the crawler and young at-
tages.

AND SPECIAL CROPS
a-Wax

es are in progreé.s with candelilla
thia antisyphilitica) plants as a
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Candelilla plants are grown as a source of
Tests so far show about 2 percent wax content.

source of wax. Considered in the tes
the percentage of wax in relation to the
of plants, and influence on wax by am
of irrigation water applied. Tests se
show about 2 percent wax content.

Canaigre-Tannin

Strains and variety tests of can
are underway for general adaptation
the yield of tannin under local growing
ditions. Also being considered is infe
tion regarding cultural problems and ¢
tions as they apply to commercial can
production in the Winter Garden.

Guayule-Rubber

Guayule research is conducted here
crease the yield of natural rubber from

NATURAL RUBBER
RESEARCH PROJECT

U§ BEPT . A
TEIAS AGR EXMR T4
CROPERATING

An increase in natural rubber yield is soug
improved strains of guayule on test at Sub
No. 19.
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oved strains and hybrids. A small block
and on the-station is maintained for test-
' guayule for adaptation and resistance
tharcoal rot. Tests show climate and soils
he Winter Garden are particularly well
ed for guayule production.

VEGETABLES

ding Onion Varieties

issentially the entire South Texas onion
age is planted to varieties originating
n this project, which began as a cooper-
e USDA-Texas Agricultural Experiment
fion effort. New varieties, both yellow
white Bermuda types, have been de-
ped which are resistant to pink root.
Granex, a first-generation hybrid, has
developed for commercial production
jugh the use of male-sterility. These new
gties and hybrids have enabled farmers
rease marketable yields greatly. Grow-
have produced yields ranging up to more
800 bags per acre with Granex, com-
d with about 200 bags produced by va-
s planted previously. Yields by other
ties developed and released here have
almost as spectacular. Research now in
ess indicates that pink root-resistant
0 varieties can be made available to the
ers in 2 to 3 years. With this develop-
, hybrids between Bermuda and Grano
1 types will be completely resistant to
0ot.

all the South Texas onion acreage is
fo onion varieties and hybrids developed and
at the Winter Garden station. Yields increas-
‘about 200 to 800 bags an acre.

17



Varieties and strains of onions are field
under irrigation at Substation N&. 19.

Breeding and Development of Cantaloupe

Experiments seek to develop diseas
sistant cantaloupe varieties for commel
production in the Laredo-Winter Ga
area. Special emphasis is being place
resistance to both downy and powdery
dew. Breeding lines are being tested in
the spring and fall on the station, &
spring test is conducted in the Laredo
in cooperation with a commercial growi

Breeding Disease-resistant Spinach

Experiments are in progress to de
a disease-resistant spinach variety ad
to mechanical harvesting and acceptabl
commercial canning, freezing and the
markets. All domestic and foreign i

All foreign and domestic introductions of
are tested at Substation No. 19 for disease res

18



monumen! to the production of good spinach.
ly widely planted varieties were developed at the
r Garden station.

ions of spinach are being tested on this
ion for sources of disease resistance.
ases being considered are downy mil-
mosaic (cucumber virus), curly top
white rust. Early Hybrid 7, released in
, is resistant to mosaic and downy mil-
It is a semi-savoy (curled leaf) type
ble for freezing and canning. Some
ers desire a more savoyed type for the
h market. Savoy lines with resistance
oth mosaic and mildew should be avail-
soon. Other spinach is in the develop-
lal stage with apparent resistance to
mildew and white rust. Success of this
¢t should completely change the spin-
production in Texas to disease-resistant
ies developed in this breeding program.

e Variety and Strain Test

sttuce varieties and strains are evalu-
this station for commercial adapta-
ew breeding lines are tested as they
e available, primarily to find lettuce
mproved quality.

ing Tomatoes

velopment of tomato varieties for ear-
productivity, disease resistance and
it acceptability for shipment and can-
§ of utmost importance to growers,
s and processors. A large number of
ng lines already have been developed
l effort to combine many of these qual-
| nd are being tested in both spring and

19




Tomato breeding at Substation No. 19 is combini;
qualities desired for commercial production.

fall plantings on this station. Texto 1, r¢
leased here in 1954, is early and producti

Weshaven, released in 1955, is producti
and resistant to Fusarium wilt and gray le:
spot. Both diseases are widespread and

much damage where tomatoes are grow
Weshaven is satisfactory for both canni
and shipping. In tests Texto 1 and Wi
haven outyielded the most widely planted v
rieties by 50 to 100 percent. Both varieti
have produced a higher percentage of larg
fruit than the standard varieties.

Vegetable Variety Testing

Varieties and new lines of Southern pe
are planted to test their yielding ability a
quality for canning or freezing. The
rieties of Southern peas most widely plan
are California Blackeye No. 5 and Pu
Hull 49. Two crops of peas per year m
be harvested in the Winter Garden, but
main season is in the spring with planti
time about March 1.

Sweet Corn

Sweet corn varieties also are tested
Substation No. 19. Sweet corn acreage
this area is unstable, and the crop is
tively minor. New methods of corn e
worm control, and varieties which are da
aged less by the worm should result in
acreage increase. Varieties which perfe
best in this area are Cheddar Cross, Calu
and Aristogold Bantam Evergreen.

20



atermelons -

Watermelon research the past few years
§ consisted mainly of testing promising
W lines developed by breeders throughout
South and which need to be tested in a
de area. Black Diamond still is the most
ely planted variety in the Winter Gar-
. Other varieties include Charleston
ay and Kleckly Sweet. Planting date for
‘main crop is February 10-20, with har-
beginning in May.

During the past 2 years, the acreage
ed to early ice-box type watermelons
‘increased considerably. These melons
planted between January 25 and Febru-
5. Since they mature in an extremely
t season, they are on the market by
il 15-20.

ilizer Requirement for Carrots

ixperiments here for 3 years have shown
40 pounds per acre each of nitrogen and
jphoric acid, will give the best yield of
ots. Tests are being conducted to find
best sources of nitrogen and the best
hod of application.

able Insect Control

nsecticide tests conducted on vegetable
5 in the Winter Garden for the control
sects, has resulted in methods of com-
ial control of thrips on onions by use
ganic chemicals. Tests during the 1954
1955 seasons showed onion thrips have
oped resistance to certain chlorinated

s at this station have resulted in widely used
cial methods of insect control.

21



hydrocarbons. Tests in 1956 in the
Garden gave further proof of resistance

Curly top virus disease has becom
great economic importance to the growe;
spinach, tomatoes, cantaloupes, cucum
and other susceptible vegetable crops in
and other areas. The beet leafhopper
culifer tennellus (Baker), is the insect
tor of curly top. Therefore, surveys o
most abundant summer host, Russian
tle, locally and in West Texas and
have become increasingly important.
population of the beet leafhopper in Ru:
thistle may determine the potential
top infections for the following fall and
ter vegetable season. These surveys ar
ing conducted from this station.
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STATE-WIDE RESEARCH

he Texas Agricultural Experiment Sta-
is the public agricultural research
y of the State of Texas, and is one of
coordinated parts of the Texas A. and
llege System.

e Main Station and headquarters are
ed at College Station, with 21 substa-
and 9 field laboratories located
ghout major agricultural areas of Tex-
In addition, 14 cooperating stations are
d by other agencies, including the Texas
it Service, Game and Fish Commission
xas, Texas Prison System, the U.S.
tment of Agriculture, University of
xas, Texas Prison System, U. S. Depart-
of Agriculture, University of Texas,
 Technological College and King Ranch.
experiments are conducted on farms
inches and in rural homes.

le Texas Agricultural Experiment Sta-
 conducting about 375 active research
ets, grouped in 25 programs which in-
Il phases of agriculture in Texas.

search results are carried to Texas
and ranch owners and homemakers by
ists and county agents of the Texas
ltural Extension Service.

ADMINISTRATION

R. D. LEWIS
Director

R. E. PATTERSON
Vice Director

College Station, Texas

i RICULTURAL RESEARCH seeks

ATS, the WHYS, the WHENS, the
ES and the HOWS of hundreds of
18 which confront operators of farms
nches, and the many industries de-
ron or serving agriculture. The work-
this substation, along with those of
in Station and other field units of
as Agricultural Experiment Station,
ly seek to find solutions to these
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K MAIN STATION
@ TAES SUBSTATIONS

M TAES FIELD LABORATORIES
“ COOPERATING STATIONS

FOR BETTER LIVING

Today all people have a stake
agricultural research. The quality
quantity of food, feed and fiber av
able for their welfare are depend
on the information developed thro
organized research.

The Texas Agricultural Experimn
Station concerns itself with probl
confronting, and likely to confr
farmers and ranchmen, rural ho
makers, farm groups and represel
tives of other organizations depend
on or serving agriculture.

Agriculture up to now usually
kept abreast of demand. But contin
agricultural research is necessary
point the way toward maintaining
improving our productive resour
improving quality, lowering -costs
production, expanding markets, de
ing new and better methods for gr
ing, processing and distributing f
and ranch products and toward be
city and country living.

Researchers of the Texas Agri
tural Experiment Station are dedie
to that aim. Today’s Research is
morrow’s Progress.
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