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Summary

Wheat ranks third in acreage and value among Texas farm crops, being exceeded by cotton
and grain sorghum. All Texas wheat is fall sown and approximately 98 percent of it is of the hard
red winter class. A small acreage of soft red winter wheat is grown in North Central Texas and a
small acreage of durum wheat is grown for livestock feed on the Edwards Plctteau.

Wheat acreage is distributed widely in the State although an estimated 64 percent is grown
on the High Plains or Panhandle area and 24 percent is grown on the Rolling Plains. The re-
mainder is scattered throughout Central Texas with much of this being used exclusively for live-
stock pasture. Revenue as rent or as gains in livestock weight or milk production from the fo;
age produced by winter wheat is an important additional source of income from wheat.

Most of the wheat is used for the manufacture of flour for commercially baked bread or for
family flour for home baking. Quality characteristics are important considerations in the selec-
tion of a wheat variety to grow in each area. Varieties having undesirable quality characteris-
tics are less attractive to domestic and foreign buyers of wheat and tend to reduce the ge,neralﬁ‘_
price level in an area. Large wheat acreages now are grown under irrigation and because high
vields tend to produce wheat of lower protein, growers should give special attention to the selec-
tion of varieties and to the fertilizer needs of the crop under irrigation.

[

Statewide variety trials are conducted to determine the best varieties for the several growing
areas. Yield, hardiness, disease reaction, earliness, resistance to lodging and shattering, as well
as quality characteristics, are considered in making recommendations for each area. The lead-
ing commercial varieties in Texas at present are Triumph, Wichita, Concho, Comanche, Crock-
ett and Westar. The new varieties Tascosa, Crockett, Bison, Aztec and Milam should be con- :
sidered as seed becomes available.

Diseases are important factors in production many years and are of potential importancej
each season. Whether they develop into epidemics depends on the weather, varieties grown
and other factors. The major diseases attacking wheat in Texas are leaf rust, stem rust, speckled
leaf blotch, root rots and smuts. These and others are described briefly.

The major insects attacking wheat are greenbugs (aphids), spider mites and army or cut- 1
worms. Insecticides now are available for the control of these insects where their use is eco-
nomically sound.

Wheat improvement research is carried out at Amarillo, Denton and College Station with
vield trials at many other locations. Objectives include the improvement of disease or insect
resistance, the development of better grain or forage varieties and the development of short stat-
ure, strong-strawed varieties for growing under irrigation and high fertility conditions.

RECOMMENDED AND ACCEPTABLE WHEAT VARIETIES BY AREAS

Area Recommended Acceptable Area Recommended Acceptable
1 Tascosa Comanche 4 Quanah Crockett
Concho Wichita
Crockett Triumph 5 Milam
Bison - Aztec
Westar Cheyenne 6 Quanah Comanche
Crockett Knox
2 Tascosa Comanche Frisco
Crockett Westar
Ponca Bison 7 Tascosa Comanche
Concho Triumph Crockett Westar
Triumph
3 Crockett Comanche
Ponca Knox
Quanah Frisco




'[HEAT WAS THE SECOND MOST VALUABLE cash
crop in Texas until 1954 when it was sur-
ssed in acreage and value by grain sorghum
d cotton. The average harvested acreage of
eat for the 10-year period 1947-56 was 3,634,
0 acres, which produced an average production
44,417,000 bushels. The maximum acreage,
310,000 acres, and largest production, 124,270,
0 bushels, occurred in 1947. The smallest har-
sted acreage recently was in 1955, when only
508,000 acres survived the hazards of drouth
d insects to produce 14,326,000 bushels.

- Wheat first was grown in Texas near Sher-
an about 1833. The acreage expanded greatly
North Central Texas after 1850, and the Dal-
s-Sherman-Fort Worth triangle and nearby
eas provided wheat for the development of a
ajor family flour-producing industry before
00. Wheat distribution in Texas in 1899 is
own in Figure 1. After 1900 there was rapid
velopment of farming in the western part of
e State and by 1919 there were three major
heat producing areas — the North Central
rairies area, the Rolling Plains area and the
anhandle area, Figure 2. Wheat production
ow as in 1954, is concentrated approximately
| percent in the Panhandle, 24 percent in the
olling Plains and 12 percent in Central Texas,
jgure 3. A further change is the recent expan-
on of using the crop as a source of winter pas-
re for livestock, both under irrigation and un-
er natural rainfall conditions. The acreage seed-
| exclusively for forage uses was estimated to
xceed 190,000 acres in 1957.

1

Areas of Adaptation

- Wheat is grown over a wide range of climatic
ditions and on many soil types in Texas. It
oes best on well-drained, fertile soils and is less
ell adapted to sandy types. Typically the wheat
nd of both the Rolling Plains and High Plains
 the “tighter” soil, with grain sorghum and cot-
being grown on the sandy soils.

Respectively, agronomist in charge of small grain re-
search, Texas Agricultural Experiment Station, and
Crops Research Division, Agricultural Research Service,
U. S. Department of Agriculture, College Station, Tex-
as; agronomist, Southwestern Great Plains Field Station,
Bushland, Texas; agronomist, Texas Substation No. 12,
Chillicothe, Texas; agronomist, Crops Research Division,
Agricultural Research Service, U. S. Department of Agri-
Iture, College Station, Texas; and Pathologist, Crops
Research Division, Agricultural Research Service, U. S.
Department of Agriculture, College Station, Texas.

Wheat Production in Texas

I. M. ATKINS, K. B. PORTER, KEITH LAHR, OWEN G. MERKLE and M. C. FUTRELL*

Climatic conditions, such as winter tempera-
tures, rainfall and humidity, are important in
establishing the limitations of varieties and types
of wheat grown. For easy reference and as a
guide for making recommendations, the State is
divided into seven areas, Figure 4. These areas
are the same ones used in the statewide small
grain testing program. Locations of substations
and cooperative farm test locations also are
shown on this map.

Several types of wheat are grown. These
types range from cold-resistant, winter-type va-
rieties in the northwestern part to true spring-
type and durum varieties which are fall sown in
the southern part of the State. Practically all
wheat is fall sown. Table 1 gives climatic data
and other information for the locations which
conduct wheat variety trials in Texas.
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*=2000 ACRES

Figure 1. Distribution of wheat in Texas, 1899.

Uses

Practically all wheat grown for grain is used
in some phase of the milling industry. The bet-
ter grades of grain are used for bread or pastry
manufacture and the characteristics of varieties
for these uses are covered in the section under
“Quality.” Large quantities of both wheat and
flour are exported.

EEED

Normally the better grades of wheat are too
valuable for feed but can be used satisfactorily

#2000 ACRES R et e
Pt o X

Figure 2. Distribution of wheat in Texas, 1919,

STATE TOTAL-3,179,778 ACRES

| DOT EQUALS 5000 ACRES

.
Figure 3. Distribution of wheat in Texas, 1954,

when prices permit. Wheat contains mor
gestible and total protein and less crude :
than most feed grains so the ration must b
justed accordingly. Low grades of wheat, v
unsuitable for flour production and much o
gurum wheat produced in Texas is used in m
eed.

LIVESTOCK PASTURE

Wheat has been used for livestock pas
since the State was settled. The recent expan:
of the beef and dairy industries into the 1
humid sections of Central and East Texas
the expansion of wheat irrigation on the I
Plains have increased the use of the crop
green winter forage. Wheat is more cold re
ant and will grow to produce forage at lo
temperatures than oats or barley. g

Wheat sown for grain or exclusively for
age should grow 4 to 6 weeks before livestock
allowed to graze the crop. This will permit
plants to establish a good root system. Lives
should not be allowed to graze wheat when
soil is excessively wet or in such a manner a
cause soil blowing. Close grazing and trampl
by livestock may reduce grain yields. W
wheat plants begin rapid spring growth
elongation of tillers start, livestock should be
moved immediately or grain yields will be reduc
Early maturing varieties such as Knox,
Blackhull or Triumph may be more seriously :
easily damaged by late grazing than later ma
ing varieties. Suggested dates for removal
livestock in the spring are as follows: area
March 15; areas 2, 3, 4, 6 and 7—March 1;
area 5—February 15. A field of wheat bei
used for winter pasture by a dairy herd is sho
in Figure 5. 5



Culture

Cultural operations for wheat are similar to
ose for other small grains. Since wheat is
own over wide areas both in dryland farming
under irrigation, cultural operations will
greatly.

. Dryland wheat culture on the High Plains
raditionally has been one of continuous cropping
)wheat because few cash crops were well adapted
the area. However, the wheat-fallow-wheat
' a wheat-sorghum-fallow cropping system is
ecoming more common. Research conducted at
le Southwestern Great Plains Field Station near
imarillo indicates that the use of these cropping
jstems results in more stable and more profit-
le production than continuous wheat. Large-
;ale operations with the one-way or sweep-type
ow permit rapid working of the land after har-
st. This permits penetration of summer rains
nd killing of weeds and volunteer wheat. Leav-
g the stubble as a mulch aids in preventing
ind erosion. These practices fit well into both
omtinuous and fallow wheat production. Another
sstem is that of delayed fallow in which the land
s not cultivated until the following spring. This
ractice has proved valuable in area 1. Since
ainfall generally is the limiting factor, fertiliz-
1s are not required or recommended for most
yland production in this area. Seeding wheat

ABLE 1.

KEY TO LOCATIONS ON MAP K

1. Stratford 8. Abilene 17. College Station
2. Spearman 10. Stephenville 18. Lockhart
3. Bushland 11. Sherman 19, Prairie View

o Station tests

4 Horoford 12. Greenville 20. Beeville - o i !

5. Floydada 13. Denton 21. Winter Haven | - ‘\ AOff-station tésts
6. Spur 14. McGregor  22. Beaumont

7. Chillicothe 15. Temple 23. Mount Pleasant A S 0

8. lowa Park 16, Comfort Tl

Figure 4. Small grain growing areas and test locations.

in a trashy seedbed prepared with a sweep-type
plow is shown in Figure 6.

Wheat irrigation has become an important
farming practice recently. In 1958 it was esti-
mated that 600 thousand acres of wheat were ir-
rigated in area 1. Cultural practices for irrigated

AVERAGE RAINFALL, TEMPERATURE, LENGTH OF GROWING SEASON AND SOIL TYPE AT TEST LOCATIONS

Rainfall
Nl;xm- Long-time Temperature Len?th Average date
Ele- or average e .
A years Aver- Aver- Aver- Aver- grow- First Last :
vc{xhotn, s avge; age age age ing kill- kill- Sall t1ie
o rec-  An- ing 1949.56 an- maxi- mini- sea- ing ing
ord npual sea- nual mum mum son frost frost
son'
3699 30 17.5 9.9 14.4 55.4 71.0 40.2 177 Oct. 16 Apr. 22
3100 45 21.3 16.7 19.7 57.0 70.7 42.1 185 . Oct. 22 Apr. 20
3590 18 17.7 12.7 17.0 57 72.9 42.2 193 Oct. 27 Apr. 16 Pullman silty clay loam
3806 26 19.6 14.1 15.5 57.5 72.6 42.4 18727 Oct 22 Apr. 18
3250 30 21.3 12.6 15.8 59.8 73.7 45.7 206 Nov.2 Apr. 10
2274 46 20.4 13.6 18.2 62.2 77.3 47.0 216 Nov.4 Apr. 3 Abilene clay loam
1406 51 24.3 17.2 23.5 63.4 76.6 50.3 231 Nov. 10 Mar. 24 Abilene clay loam
978 31 29.0 28.5 65.0 78.2 51.9 221 Nov. 4 Apr. 1 Miller sandy loam
1759 71 22.6 19.4 18.9 64.1 76.1 52.1 241 Nov. 189 Mar. 23
1283 15 26.9 23.8 25:2 65.2 77.1 53.3 239 Nov. 13 Mar. 21 Denton clay
550 36 40.0 32.9 37.3 64.1 75.1 53.2 235 Nov. 11 Mar. 15 Hunt clay
621 44 32.0 24.6 27.2 65.0 77.3 54.2 233 Nov. 12 Mar. 22 San Saba clay
713 34 31.6 25.6 23.3 254 Nov. 24 Mar. 24 San Saba clay
675 , 44 33.7 27.3 27.2 67.4 79.3 55.4 251 Nov. 24 Mar. 18 Houston Black clay
1412: Al 30.5 26.5 25.6 64.5 78.2 50.7 216 Nov. 1 Mar. 30
314 50 38.9 30.0 33.7 68.4 79.5 57.2 263 Nov. 25 Mar. 6 Lufkin fine sandy loam
518 60 31.6 27.9 24.6 68.5 79.1 57.8 268 Dec.1 Mar. 4 Houston Black clay
251 42 40.5 25.1 32.8 68.0 90.0 45.0 275 Nov. 28 Feb. 18 Hockley fine sandy loam
225 53 29.4 22.9 16.7 70.7 82.5 61.2 291 Dec. 6 Feb. 20 Clareville clay
596 36 23.2 74.0 84.7 63.2 330 Dec. 20 Jan. 25 Willacy sandy loam
18 43 54.2 39.4 49.9 68.6 80.3 57.4 271  Nov. 25 Feb. 27 Beaumont clay




Figure 5. Winter wheat being grazed by a dairy herd.

wheat are different from those used in dryland
production. The land usually is plowed with a
disc or moldboard plow and the straw is turned
under. Weeds and volunteer wheat are controlled
with the usual implements. In many cases the
land may be leveled and then listed. Then these
beds or ridges are reduced by harrowing before
seeding. The wheat is sown with a disc drill on
the beds and in the furows. The furrows are
used as an aid in irrigating the crop, Figure 7.

Continuous wheat production under irriga-
tion soon may deplete the soil nutrients so that
they must be added if high yield levels are to be
maintained. Additional nutrients may be added
by growing a legume crop or by adding commer-
cial fertilizer, either in solid or liquid forms. An
analysis of the soil will be needed to determine
the elements needed on each field. The proper
balances of water and plant nutrients are essen-
tial in irrigated wheat production. This is not
only important for high grain yields and efficient
use of irrigation water but for maintaining prop-

Figure 6. Seeding wheat in a trashy seedbed prepared
with a sweep-type plow.

6

er protein levels in the grain. High yields w
out adequate nitrogen in the soil may cause |
duction of low quantity and quality of proteil
the grain which may result in unsatisfact
milling and baking characteristics.

The first irrigation often is made prior
seeding time to store moisture for seedlng
crop. Another common practice is to seed
crop and then irrigate. Unless the crop is s
early for grazing purposes, this is the only {
irrigation necessary. The rate of water use
winter wheat grown under optimum fertility ¢
irrigation conditions was studied in 1956 at By
land, by Jensen' and results are shown in Figt
8.

Although wheat uses relatively small amou
of moisture during the fall and winter, it m
use as much as .3 inch per day during the b
and heading growth stages. A crop yielding
to 50 bushels per acre usually will require 2 !
30 inches of water during its growing seas
This may be supplled from precipitation or m
ture stored prior to seeding or from 1rr1gat1
during the season. For best wheat growth
should be distributed during the year to coinei
with the rate of water use by the crop durlng
different stages of growth. }

Wheat often is grown contmuously on 5’,
same land in area 2. Average rainfall in this ax
ranges from 20 to 30 inches, but summer falloy
ing one season to insure production the secor
year is not a good risk, so little summer falloy
ing is practiced. Conservation of moisture fro
summer rains is practiced widely by immediaf
plowing of stubble after harvest and by keepin
the ground free of weeds until fall. One-way ¢
sweep-type plows are used almost universall;
and often fields are plowed within hours afte
harvest is completed. Rotation with oats for w

1Jensen, M. E. Research shows when to irrigate w
wheat. Soil and Water. 5:22-23, November 1956.

Figure 7. Irrigating wheat using furrows as water guis
and spreaders.




r pasture and feed and with grain sorghum as
ash crop are the most common rotations. More
an half of the land in area 2 is in native pas-
re so there is need for large acreages of feed
ops. Nearly all wheat is used for winter pas-
re for livestock. Normally, the livestock are re-
oved about March 1 so that the wheat can ma-
re a grain crop, but in unfavorable seasons
rge acreages are grazed to maturity.

Wheat production in the more humid areas 3,
45 and 6 is handled on a much smaller scale than
at in areas 1 and 2. Usually wheat is grown in
tation with corn, grain sorghum, cotton, other
fain crops or legume crops.

Rates and dates of seeding vary greatly across
e State because of the wide range in climatic
mditions and the uses made of the crop. For
mplification and easy reference, the suggested
ites and dates by areas are given in Table 2.

Fertilizer recommendations for both irrigated
id nonirrigated wheat for all areas are given
1 Texas Agricultural Extension publications
jailable at county agricultural agents’ offices.
sually moisture is the limiting factor in dry-
nd wheat production in areas 1 and 2 and com-
ercial fertilizers are not profitable. Commer-
al fertilizers usually are profitable when wheat
grown under irrigation but conditions vary so
reatly that general recommendations are not
ractical. When wheat land is leased for pasture,
greater investment in fertilizer often is justi-
ed than when grain alone is produced.

The use of commercial fertilizers is a profit-
ble investment under most conditions in the
lore humid areas 3, 4, 5, and 6 for forage and
rain production. Top dressing with 30 pounds
f nitrogen in late March often will greatly in-
rease grain yields. Often where the crop is used
argely for forage production, as on a dairy farm,
he addition of 30 pounds of nitrogen at intervals
f 2 months during the winter has been found
- profitable.

Varieties

. The first wheat variety recorded in Texas was
he “little Red May” wheat brought by settlers
rom Missouri into the Dallas area before 1850.
bout 1870 the Mediterranean wheat was brought

ABLE 2. SUGGESTED RATES AND DATES OF SEEDING
WHEAT BY GROWING AREAS

Rate of seeding, pounds per acre

Nonirrigated + Irrigated Date of seeding
30 45-60 Sept. 1 - 20
45 60 Sept. 15-Oct. 15
75 Oct. 15 -Nov. 1
75 Nov. 1-15
75 Nov. 15-Dec. 1
75 Oct. 15
60 75 Oct. 15-Nov, 1

0'4 3 T T T T T ¥ e WK |
HEAD
- 80T p
JOINTING  RIPENING

0.3 F

RATE OF WATER USE -INCHES PER DAY

o2}l il
= i
SPRING
- IRRIGATION g
4" 4" 4"
| T
0 € i i L 1 L 1 L - 1
OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE

Figure 8. Rate of water use by winter wheat under opti-
mum irrigation conditions with times and amounts of spring
irsrli_’gution shown, U. S. Great Plains Field Station, Bushland,
1956.

to this area by settlers from the East. These two
types made up the majority of the acreage for
many years; and as late as 1919, when the first
wheat variety survey was made by the U. S. De-
partment of Agriculture, 57.6 percent of the Tex-
as acreage was devoted to soft wheat varieties.

The Turkey type wheats were brought to Cen-
tral Kansas by Russian immigrants about 1873
and spread into Northwest Texas where they
soon became the dominant type grown. Pure-line
selections were made from these wheats by state,
federal and private breeders and varieties thus
selected made up a majority of the acreage until
1944. The percentages of the Texas acreage de-
voted to groups of varieties during 1919-57 are
shown in Figure 9. Data for 1957 are based on
local estimates; all others are from U. S. Depart-
ment of Agriculture publications.? During the
past 15 years many new varieties have been dis-
tributed by state and federal agencies. The most
recent estimate of the varieties grown in Texas
is shown in Figure 10. Because varieties change
so rapidly under present conditions, only those of
greatest commercial interest at this time are de-
scribed. For convenient reference they are ar-
ranged alphabetically and not in order of import-
ance commercially. All varieties except Triumph,
Red May and Mediterranean were developed by
state experiment stations in cooperation with the
U. S. Department of Agriculture.

HARD RED WINTER WHEAT VARIETIES

Apache (Cheyenne x Early Blackhull) was
distributed by the New Mexico Agricultural Ex-
periment Station at Clovis. The cross was made
at Woodward, Oklahoma, but the selection,
Apache, was made at the Fort Hays Branch Sta-

2Data taken from U.S.D.A. Department Bulletin 1498, Cir-
culars 283, 424, 634, 761, 861 and Agricultural Handbook
108.
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SOFTWHEAT

Figure 9. Types and groups of wheat varieties grown
in Texas, 1919-57.

tion of the Kansas Agricultural Experiment Sta-
tion. This variety is moderately early maturing,
usually 2 days later than Wichita. Plants are tall
and the straw often is weak. Spikes are awned
and glumes usually are white although under
some conditions they may have black stripes. The
variety has produced good yields but is very sus-
ceptible to the rusts.

Aztec (Red Chief x Comanche) was distrib-
uted by the New Mexico Station in 1959. The
Aztec cross and selection were made at the Ne-
braska Agricultural Experiment Station. This
variety is late maturing, tall and appears best
adapted to the higher elevation areas of western
Texas and eastern New Mexico. Plants are tall
but the straw is strong. Spikes are awned and
the glumes white. The variety has grain of high
test weight with excellent milling and baking
characteristics.

Bison (Oro-Tenmarq x Chiefkan) was de-
veloped and distributed at the Kansas station. It
is recommended as a replacement for Kiowa, a

(
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Crockett

o
Figure 10. Percentage of total acreage sown to wheat

varieties in Texas, 1959.
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sister strain, because of its better quality.
variety is midseason in maturity, moderatel
and has strong straw. Spikes are awned an
glumes are white with black stripes. Bisor
vielded well in areas 1 and 2 but is not ads
to other areas because of its high susceptib
to rusts. It also is very susceptible to loose s

Cheyenne is a selection made from the (
inal Turkey wheat by the Nebraska station.
variety has yielded well in irrigated tests in'
as but less than others in dryland tests. Chey
is late maturing and highly susceptible tc
rusts; hence it is adapted only in area 1. Pl
are shorter than those of most varieties and
straw is strong. Spikes are awned and the ¢
is white. Grain quality is excellent and adaj
to production of bakery flour.

Comanche (Oro x Tenmarq) was develg
by the Kansas station but distributed simulf:
ously by the Kansas, Oklahoma and Texas
tions in 1942. The variety is widely adapted
because of its excellent milling and baking ch
acteristics is more or less a standard for comp:
son of many characteristics. It is midseaso
maturity and moderate in height, has good st
strength and is resistant to prevalent races
bunt. It is susceptible to leaf and stem rust.
has been popular for 15 years, although recel
newer varieties have outyielded it. Comanche
recommended in areas 1, 2 and 3. i

Concho (Blackhull-Hard Federation x (
manche) was developed and distributed by
Oklahoma Experiment Station. The variety
midseason in maturity, plants are moderately t
and the spikes are awned. Its brown glumes d
tinguish it from most commercial varieties groy
in areas 1 and 2. Concho has produced excelle
yvields both under irrigation and on dryland a
it is recommended in areas 1 and 2. It is st
ceptible to loose smut, stem rust and some rae
of leaf rust. The grain quality is good unc
most conditions.

Crockett (Sinvalocho-Wichita x Hope-Chey
enne) x Wichita) is a moderately early varief
distributed by the Texas Agricultural Experime
Station in 1956. Because of its superior qu
characteristics and disease resistance, it is re
mended to replace Wichita, Triumph and
Blackhull. The variety has produced outs
ing yields in all Texas trials and is recommend
for areas 1, 2 and 3 and also may be used in
of areas 4, 6 and 7. Crockett is about 1 day
than Wichita and resembles it in many char:
teristics. Plants are tall, spikes are bearded
the white chaff sometimes has black stripes.
the seedling stage, the variety is susceptible
leaf rust, but it develops a high degree of res:
ance from jointing to maturity. Also, it has she
some resistance to speckled leaf blotch or §
toria. The milling and baking characteristics
Crockett are good, even approaching those
Comanche under many conditions. A field o
Crockett wheat is shown in Figure 11.



Kiowa (Oro-Tenmarq x Chiefkan) is a sister
in of Bison and similar to the latter. The
mg and baking characteristics are less de-
ble so it has been withdrawn from the ap-
ed list of varieties.

lilemn (Bowie x Lee) is a new disease-resist-
forage wheat released in 1960 for growing in
h Texas. It is an intermediate winter type,
ing in cold resistance and adapted only to the
3 south of Austin. Milam has a high degree
stem rust resistance and moderate leaf rust
stance. Seedling growth is semierect, plants
relatively short, the straw is strong so the
) stands well for combine harvesting. The
ety has fairly good quality characteristics but
ot equal to Quanah. Milam was developed co-
atively by the Texas station in cooperation
1 workers of the Rockefeller Foundation in

Quanah (Comanche x Mediterranean-Hope)
Comanche x Honor-Forward) was developed
the Texas station and distributed in 1951. It
dapted only to the more humid, high rainfall
as 3 and 4, where its disease resistance is a
uable asset. It lacks sufficient cold or drouth
stance for other areas. Quanah has resistance
many races of leaf rust, stripe rust, stem rust,
oria and bunt and its general disease toler-
e is among the best known. It is highly sus-
tible to loose smut. The quality characteristics
Quanah are equal to those of Comanche under
st conditions. Quanah wheat is shown in Fig-
12.

Ponca (Kawvale-Marquillo x Kawvale-Ten-
irq) was developed by the Kansas station and
iributed jointly by the Kansas and Oklahoma
tions in 1951. The variety is better adapted
the higher rainfall areas and has yielded well
der irrigation. It is less drouth resistant than
my other varieties. It is recommended for
owing under irrigation in area 1, and for areas
and 3, where its disease resistance is a valuable
et. Ponca has high resistance to prevalent
ces of leaf rust, stripe rust, speckled leaf blotch
id loose smut. It is midseason in maturity, of
sderate height and has good straw strength.
ants have white chaff and the spike is awned.
ider most conditions the milling and baking
aracteristics are nearly equal to those of Co-
nche.

Tascosa (Kanred-Hard Federation-Tenmarq x
editerranean-Hope) x Cimarron) is a new va-
ty developed by the Texas station and released
certified growers in 1959. Seed generally will
t be available until 1960. This new variety is
idseason in maturity, has moderate height and
od straw strength. During the testing stages
outstanding characteristics were high test
eight, good milling and baking characteristics
d high yield. Tascosa (named for the pioneer
ftlement near Amarillo) is recommended for
eas 1 and 2. The plants have awned spikes and
e glumes are brown.

Figure 11. A field of Crockett wheat, Stratford, 1958.

Triumph (pedigree unknown) was developed
and distributed by Joseph Danne, a private plant
breeder of El Reno, Oklahoma. It is the earliest
maturing adapted commercial variety, being 6 to
10 days earlier than Comanche. Although very
popular, as indicated by the large acreage in Tex-
as, Triumph has averaged considerably lower
yields than midseason varieties such as Concho
and Tascosa. The grain is suitable for family
flour but is not well suited to production of bak-
ery flour. Since 1958 a new strain called New
Triumph has been released. It is similar to the
older strain but has yielded better and, under
some conditions, is 1 day earlier.

Westar (Kanred-Hard Federation x Ten-
marq) was developed by the Texas station and
distributed to growers in 1944. Acreage of Wes-
tar increased rapidly and it was grown on more
than 2 million acres in 1949, but its popularity
recently has declined. Westar continues to yield
well in Texas trials and is recommended for areas

¢

Figure 12. A field of Quanah wheat.



1 and 2. The variety is midseason in maturity,
is tall and has strong straw. It is resistant to
some races of leaf rust, but is very susceptible
to stem rust. Westar grain produces a good qual-
ity flour suitable for commercial baking.

Wichita (Early Blackhull x Tenmarq) is an
early maturing variety developed at the Kansas
station. Under most conditions, it is 2 or 8 days
later than Triumph. Like Triumph, it is very
susceptible to leaf rust but may escape serious
damage because of earliness. Wichita is tall, the
straw may be weak under some conditions and
the grain may shatter under some conditions. The
quality characteristics are those of a family flour.
Wichita should be replaced by Crockett in all
growing areas.

Several other varieties are grown on a small
scale. These include Tenmarq, Early Blackhull,
RedChief, BlueJacket, Pawnee, Kanred, Black-
hull, Turkey and others. None are recommended.

SOFT RED WINTER WHEAT VARIETIES

Frisco (Fronteira x Red May) x Red May)
was developed by the Texas station for growing
in the Dallas-Sherman area to supply an improved
variety for family flour production. The va-
riety is similar to the Red May wheat grown in
that area for over 100 years but differs in being
slightly earlier, more rust resistant and more pro-
ductive. Plants of Frisco are early maturing and
short, while the spike is awnless and has brown
chaff. Frisco is resistant to leaf rust and to some
races of stem rust. While somewhat harder in
texture than the Red May parent, it is a satis-
factory soft wheat for family flour production.

Knox was developed by the Purdue Agricul-
tural Experiment Station of Indiana. Because of
its early maturing and good soft wheat quality,
Knox was placed in Texas trials in 1949 and
found to be adapted to the Dallas-Sherman area.
The pedigree of Knox is complex and involves
many crosses over a long breeding period. It is
the earliest maturing variety adapted to North
Central Texas, being about 6 days earlier than
Frisco and usually 2 weeks earlier than Mediter-
ranean. Because of this extreme earliness, it may
be damaged by late freezes some years. Plants
are fairly short and strong strawed with an awn-
less spike and white glumes. Knox has consider-
able resistance to leaf rust in-the more mature
stages but is susceptible in the seedling stage. It
is very susceptible to stem rust but usually es-
capes damage because of its early maturity.

Vermillion is a sister strain of Knox wheat.
Its yield record is equal to that of Knox and re-
cently has been introduced to the State by com-
mercial seedsmen.

Mediterranean wheat was brought from the
Kastern States by settlers about 1870 and in 1919
made up 56 percent of the Texas acreage. In
1954 only 84,000 acres were grown. The variety
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now grown commercially is a mixture of m
varieties of hard and soft wheats because of
ural survival over many years combined
mixtures from combines, volunteer and o
sources. Denton, a Mediterranean selection,
distributed in 1926 but no pure seed sources
available now. Typical plants of Mediterran
are tall, late maturing and fairly weak stra
Spikes are awned and glumes are brown.

Red May wheat was brought to Texas ak
1833 by the early settlers and, until Me
ranean wheat was introduced after the Civil |
it was the predominant variety. Little Red M
is grown now because hard wheat variet
Frisco and Knox, have replaced it. The pla
are early maturing and comparatively sh
Spikes are awnless and glumes are brown.

Seabreeze (Mediterranean-Hope x Gasta) v
developed by the Texas station for forage
ing in extreme South Texas. It approaches
true spring wheat in growth habit. Only a sm
acreage of Seabreeze now is grown. The varie
is early maturing, fairly short and resistant
some races of leaf and stem rust. The spikes a
awnless and the glumes white.

Several other soft wheat varieties are grov
on small acreages. These include Atlas 66, Cok
47-27, Austin, Clarkan, Vigo, Blackhawk ai
KanQueen.

HARD RED SPRING WHEAT VARIETIES

Occasionally spring wheat is sown in the Tes
as Panhandle but it is not recommended becaus
vields are erratic and the crop is not dependabl
Seed supplies are not maintained, so commerei
seed must be shipped in from the Norther
States. Lee and Selkirk are the principal vari
ties available. These varieties also are include
in fall-seeded trials in South Texas, but none ar
grown commercially.

DURUM WHEAT VARIETIES

A small acreage of durum wheat is grown ix
area 4 from Waco southwestward into the Ed:
wards Plateau. It has been grown since abo
1890, when bread wheats were no longer sa
factory because of rust damage. These whe
are used in mixed feed or fed on the farm by the
grower. The so-called native durum probably i
a mixture of Kubanka, Arnautka and Nicaragua,
all of which were introduced. More recent intro-
ductions were Stewart and Nugget. Langdon and
Sentry have been tested in recent years and ar
the most rust resistant.

Performance Tests

Performance trials are conducted with wheaf
on a statewide basis and detailed data on yield
test weight, reaction to diseases and other agron:
omic characteristics are reported annually in




meographed form and recently have been pub-
hed in Texas Agricultural Experiment Station
lletin 899, “Performance of Small Grain Va-
ties in Texas.” Growing areas and testing sta-
n locations are given-in Figure 4, while data
weather, length of growing seasons and soil
es are given in Table 1.

REA 1

Area 1 is made up largely of the High Plains
he Texas Panhandle. Until recently this area
s devoted largely to ranching and dry farm-
g, but within the past 15 years large acreages
ve been placed under irrigation. Whereas in
30 only a few thousand acres of wheat were
igated, it is estimated that more than 600,000
es were irrigated in 1958. Winters are severe
this area, and only winter wheats of moderate
iigh cold tolerance can be grown successfully.
gure 13 shows harvesting operations on a
heat farm in this area.

Yields and agronomic data for wheat varieties
own in replicated dryland and irrigated trials
‘the U. S. Great Plains Field Station at Bush-
nd and cooperative farm locations in area 1 are
ren in Table 8. Until recently irrigation wa-
r was used as crop insurance rather than to
oduce maximum yields.

- Tascosa, Concho, Apache, Crockett and Aztec
e the five leading varieties under irrigation in
ea 1. Tascosa, Apache and Aztec have been
ss extensively tested than the other two. Co-
anche, Bison and Ponca also have produced
tisfactory yields and are recommended for this

ea. Among early varieties, Triumph has pro-

ABLE 3.

Figure 13. Harvesting operations on a wheat farm in
the Texas Panhandle.

duced better yields than Wichita or Early Black-
hull.

Concho, Tascosa, Apache, Aztec and RedChief
are the five leading varieties in yields in dryland
tests. Agam Tascosa, Apache and Aztec were
included in fewer tests. Crockett ranked sixth
and Bison ninth. The early maturing varieties
were lower in comparable yield than midseason
maturing varieties. Recommended varieties for
either dryland or irrigated wheat production
areas include Tascosa, Concho, Crockett, Coman-
che and Bison. It is suggested that the acreage
of Wichita should be replaced by Crockett or Tas-
cosa. Aztec, Westar, Cheyenne, Tenmarq and
Turkey have excellent milling and baking char-
acteristics but are late maturing.

COMPARABLE YIELDS AND AGRONOMIC DATA FOR WHEAT VARIETIES GROWN IN DRYLAND AND IRRIGATED
YIELD TESTS AT STATIONS IN AREA 1, 1949-59

Yield of grain, bushels per acre

. Test Date Date Plant Winter
Dryland tests Irrigated tests weight,1 first ; full height, survival,
Rank Number Number pounds head ripe' inches' percent'
Average in yield of tests Average of tests
18.6 2 8 30.5 13 59.2 5-12 6-23 27.7
18.8 1 15 30.2 22 57.4 5-13 6-23 28.3 86
18.6 3 8 28.4 12 59.6 5-10 6-21 27.4 91
18.0 6 17 27.8 22 58.5 5-12 6-22 29.7 90
18.5 4 5 27.7 5 59.2 5-18 6-26 30.8
16.8 15 15 27.6 13 58.6 5-8 6-19 27.9 88
17.1 13 17 27:3 22 57.8 5-15 6-23 29.5 84
17.9 9 8 27.3 12 57.9 5-14 6-23 30.7 91
16.9 14 13 27.3 20 57.0 5-15 6-24 29.7 87
757 10 10 27:1 14 58.2 5-13 6-23 29.8 88
17.0 13 11 27.0 10 57.8 5-17 6-25 31.2 92
17.9 8 4 26.6 9 57.8 5-19 6-26 29.7
17.7 11 10 26.6 12 59.4 5-17 6-24 31.0
I7Ae 12 17 26.6 22 56.6 5-15 6-24 30.7 85
18.1 « 5 17 26.3 22 595 5-16 6-25 32:3 90
18.0 7 12 26.3 11 57.5 5-14 6-22 27.5 86
16.4 17 17 25.4 22 58.6 5-9 6-20 29.1 93
enmarqg 16.3 18 17 25.3 22 56.1 5-18 6-25 31.0 83
harkof (Turkey) 16.3 18 17 25:2 22 56.3 5-20 6-27 31.7 89
arly Blackhull 16.8 16 17 ol Rz 59.2 5-7 6-19 29.4 85
uanah 15.0 21 10 23.9 8 56.9 5-17 6-25 29.5 52

verage of dryland and irrigated tests.

11



The highest ‘test weight grain has been pro-
duced by Apache, RedChief, BlueJacket, Tascosa,
Crockett, Aztec and Early Blackhull. Pawnee,
Tascosa and Triumph were the shortest varieties
while RedChief, Kharkof, Blackhull and Tenmarq
were the tallest. Only Quanah showed significant
damage by low temperatures in this area.

AREA 2

This area is made up largely of the land-use
areas designated as the Rolling Plains and North
Central Prairies. A considerable portion of these
areas is devoted to ranching. Small grains are
grown on the heavy soils, while cotton, grain sor-
ghum or feed crops usually are grown on the
sandy soils. The area ranges from 1,000 to 2,300
feet in elevation and lies roughly in the 20 to 30-
inch rainfall belt. Winter temperatures are fair-
ly severe, but plants usually remain well hard-
ened, and wheat is seldom injured by low tempera-
atures. Late spring freezes occasionally damage
early maturing varieties.

Performance trials have been conducted for
many years at Iowa Park and Chillicothe. Va-
riety tests were started at Spur in 1949 but, be-
cause of drouth, data were obtained in only three
seasons. Trials were started at Abilene in 1953,
but severe drouth destroyed the tests in all but
one season. Tests at Iowa Park are irrigated
when necessary to maintain normal growth. Data
on comparable yields of grain, test weight and
agronomic characteristics are given in Table 4.

Tascosa ranks first in Area 2, both in dry-
land trials and under irrigation at Iowa Park.
Furthermore its average test weight, 61.8 pounds
per bushel, is exceeded only by RedChief with

TABLE 4. COMPARABLE YIELDS AND AGRONOMIC DATA FOR WHEAT VARIETIES GROWN IN DRYLAND AND IRRIGAT
YIELD TESTS AT STATIONS IN AREA 2, 1949.59 {

61.9 pounds. Crockett, Ponca, Concho, Ap
and Bison rank next in order in dryland 3
trials. Under irrigation Concho ranked se
Crockett third, Westar fourth and Apache fi
The early varieties Triumph, Wichita and E
Blackhull have produced relatively low yield
this area and should be replaced by the hi;
vielding, higher quality varieties Tascosa, Cr
ett, Ponca and Concho. ;

Leaf rust affects yield in this area. Qua
Crockett and Ponca have the highest resist:
to leaf rust of commercial varieties tested.
though differences in plant height were not g
Tascosa and Triumph were the shortest
BlueJacket and RedChief were the tallest.

AREA 3

The Grand Prairie, Blackland Prairie
West Cross Timbers land-use areas of Ne
Central Texas make up area 3. The elevai
varies from 600 to 900 feet and the average 1
fall ranges from 28 to 38 inches. Winter temp
atures are less severe than those of areas 1 :
2, but rapid drops in temperature following p
iods of warm weather and rapid growth of pla
may cause damage occasionally, particula
when they occur in late spring. 1

Yield trials have been conducted for m
vears at Denton and Greenville, but only sis
1949 at Stephenville. Data on grain yields,
weight and agronomic characteristics are repo
ed in Table 5. Both hard red and soft red wini
wheat varieties were tested and are grown col
mercially in this area. 1

Crockett, Concho, Ponca, Quanah and Tasco
were the five highest yielding varieties in tes

Yield of grain, bushels per acre

< = 2 Test Date Date Plant Leat
Variety I i i P woight, frst full  height.  rust
Number Rank Number Pounds head ripe inches percent
Average of tests Average in yield of tests
Tascosa 20.7 10 37.6 1 4 61.8 4-23 5-28 26.3 47
Crockett 20.4 21 34.8 3 10 61.1 4-22 5-27 27.7 13
Ponca 20.0 19 32.0 7 7 60.4 4-24 5-28 27.7 22
Concho 19.8 16 35.4 2 8 60.6 4-24 5-29 27.8 28
Apache 18.1 9 31.3 L 5 60.4 4-23 5-27 27.9 49
Bison 18.9 7 31.1 13 2 60.4 4-22 5-28 27.4 30
Kiowa 18.7 13 32.1 5 6 60.8 4-23 5-29 26.8 44
BlueJacket 18.5 8 30.2 16 3 61.7 4-27 5-30 31.9 58
Comanche 18.2 21 32.0 6 10 59.8 4-24 5-29 27.7 36
Westar 17.9 19 33.0 4 10 59.5 4-25 5-30 28.3 26
Wichita 17.8 21 31.3 10 10 60.8 4-18 5-25 27.3 55
Tenmarq 17.4 21 31.7 9 10 59.4 4-25 5-31 28.4 51
Quanah 7.2 9 31.8 8 S 59.9 4-22 5-29 27.5 1y
Kharkof 58.9 4-29 5-33 28.5 41
(Turkey) 17.1 21 30.6 14 10
Early Blackhull 17.1 21 31.2 12 10 61.1 4-16 5-24 28.3 49
RedChief 17.0 21 30.5 15 10 61.9 4-26 5-31 29.5 53
Triumph 16.6 20 29.2 17 8 60.6 4-16 5-21 26.6 53

'Tests conducted at Chillicothe, Spur, Abilene and Merkel,
*Tests at lowa Park only.
*Visual estimate of forage value, Comanche 100 percent.
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Area 3. Concho and Tascosa are more sus-
ible to the rusts than the other varieties so
ckett, Ponca and Quanah are recommended
owing. The early maturing varieties Tri-
ph, Wichita and Early Blackhull produced
er yields and are very susceptible to leaf rust
hould not be grown.

There is a market for soft wheat in the Sher-
narea and the better soft wheat varieties Ver-
ion, Knox and Frisco have produced yields
rly equal to those of the best hard wheat va-
fies. Unless there is a local market for the
t winter wheat varieties, they are not recom-

Disease resistance is of major importance in
s area. Quanah has the best resistance to leaf
d stem rust and speckled leaf blotch and be-
ise of its excellent milling and baking quali-
g, it is recommended as first choice. Ponca
d Crockett also are satisfactory but Concho
d Tascosa may be damaged seriously by the
s Vermillion, Knox and Frisco are moder-
ely resistant to leaf rust and also may escape
mage because of their earliness.

Area 4 of Central Texas differs from area 3
incipally in the degree that temperature influ-
ces the crop. Winters are mild and winter-
lling normally is not a factor in production of
lapted varieties. The area includes parts of the
ntral Basin and Edwards Plateau land-use
eas. Elevation in the Edwards Plateau ranges
om 1,200 to 1,800 feet in contrast to about 600
et in the Central Basin. More severe winter

temperatures and late spring freezes characterize
the Edwards Plateau area.

Performance tests for area 4 were conducted
at McGregor on Grand Prairie soil, at Temple on
Blackland Prairie type soil and at Comfort in the
Edwards Plateau. Data on grain yield, test
weight and agronomic characteristics in the tests,
which include hard red winter, soft red winter
and durum varieties, are given in Table 6. Du-
rum varieties have been grown in this area as
feed grains for many years. Until recently their
rust resistance made them more satisfactory than
the available bread wheats.

Quanah, Crockett and Tascosa have produced
the highest average yields of grain in tests con-
ducted in this area. Quanah has greater toler-
ance to the rusts and other leaf diseases than any
other variety available for this area and is recom-
mended above all others. The variety also is
among the best for forage purposes. The milling
and baking characteristics of this variety are
superior to those of any other adapted variety.
Frisco, Vermillion and Knox soft wheats have
produced satisfactory yields during the testing
period but, because of their high susceptibility to
stem rust, they are not recommended. The du-
rum varieties produce satisfactory yields and
may be grown for livestock feed. They are less
desirable as a grazing crop than winter wheat
varieties.

AREA 5

Area 5 is made up of the southern part of the
Blackland Prairie, the Coast Prairie and parts of
the Rio Grande Plain land-use areas. Winters

BLE 5. COMPARABLE YIELDS AND AGRONOMIC DATA FOR WHEAT VARIETIES GROWN AT SUBSTATIONS IN AREA 3,

1949-59
Yield of grain, Percent

bushels per acre Number T?St Qate Date Plant

e e SR e weight, first full height, Leaf Stem

Average for area pounds head ripe inches rust rust

HARD RED WINTER WHEAT VARIETIES

26.3 35 60.2 4-26 5-28 32.9 i 8
24.7 27 58.2 4-29 5-29 31.5 32 19
24.5 27 58.5 4-28 5-29 31.6 19 17
24.4 35 58.8 427 5-29 31.4 5 S
24.4 16 60.0 4-26 5-27 30.5 36 14
23.4 32 60.6 4-21 5-25 324 54 11
23.3 35 58.0 4-28 5-30 31.6 36 13
22.8 35 59.3 4-21 5-25 30.0 60 10
22.6 4 58.4 4-29 5-31 32.5 30 20
21.6 14 59.8 4.25 5-25 31.2 62 13
20.9 32 58.0 4-30 5-31 33.0 60 18
20.9 9 58.3 4-31 6-3 30.9 53 13
20.7 6 58.7 4.27 5-28 31.5 57 12
20.0 10 60.4 4-30 6-1 33.6 54 33
g SOFT WINTER WHEAT VARIETIES
25.4 8 56.0 4-19 5-22 32.3 6 15
25.1 22 57.9 4-19 5-21 31.6 10 10
23.9 30 57.6 4-25 5-27 30.3 3 9
21.6 30 56.8 4-28 5-28 29.7 21 24
21.1 7 S7:1 4-25 5-27 33.9 45 9
20.0 30 57.0 5-1 6-1 35.0 17 31
15:1 4 56.3 5-3 5-29 36.1 27 37
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plant. This mass of dough will produce hundreds of loaves
of bread.

Figure 14. Bread dough as mixed in a modern bakery

are mild, so intermediate winter-type and true
spring-type wheat varieties may be grown from
fall seeding. Diseases are serious factors in grain
and forage uses of the crop, often destroying the
crop left for grain, Table 7.

Limited variety tests have been conducted at
College Station, Prairie View and Beeville in this
area. Milam, a new intermediate winter type
wheat variety made available to growers in 1960,
is the highest yielding bread wheat. Lee, a spring
wheat, has done well and the durum varieties
Sentry and Langdon also yield well. Wheat is
used largely for winter pasture in this area.

AREA 6

Only small acreages of wheat are growsn
area 6. Rainfall in this area ranges from 3
45 inches per year and humidity is high, so
eases are major factors in production.
small grains are used for forage purposes,
oats are better suited for hay, silage or wit
pasture in this area. Only d1$ease resistant wh
varieties such as Quanah and Ponca should
grown.

AREA 7

Area 7 is devoted largely to ranching
wheat is sown only for grazing. Small acrea;
are sown when favorable fall rains occur
where irigation water is available. The Crock
and Quanah varieties are adapted to this area.

Quality

The quality of a wheat variety with respe

to its adaptation and usefulness in the manuf
ture of flour is important in the selection of
wheat variety and also in wheat breeding. Q
ity characteristics are the result of the inte
tion between inherited genetic characters and e
vironmental conditions. Varieties that inherit u
desirable characteristics produce poor quali
wheat under most conditions, others may pro
duce good quality wheat under favorable cong
tions, but the grain is not satisfactory for ba
ery-flour production when grown under unfavo:
able conditions. Still others produce wheat whie
makes desirable flour under most conditions.

TABLE 6. COMPARABLE YIELDS AND AGRONOMIC DATA FOR WHEAT VARIETIES GROWN AT STATIONS IN AREA !
1949-59
Yield of grain, T Percent y
est Date Date Plant Estima
Variety bushels per acre l;l;ut!;l:te; weight, first full & Taot Stem  height, of foraj
Average for area pounds head ripe rust rust inches value’
HARD RED WINTER WHEAT VARIETIES
Quanah 225 25 58.5 4-21 5-29 7 5 34.9
Crockett 20.8 25 59.5 4-23 5-27 19 10 34.3
Tascosa 20.0 13 60.7 4-24 5-29 49 31 32.8
Early Blackhull 19.7 25 59.7 4-18 5-24 53 12 35.5
Comanche 19.4 9 56.9 4-26 5-29 38 14 34.6
Tenmarqg 16.8 25 56.7 4-27 6-1 53 25 35.2
Triumph 12.0 3 58.8 4-20 5-27 70
Wichita 12.0 4 60.9 4-23 5-29 50
SOFT RED WINTER WHEAT VARIETIES
Frisco 25.3 14 57.8 4-20 5-25 4 13 35.2
Vermillion ' 23.6 4 57.3 4-12 5-24 12 16 35.5
Knox 21.9 15 58.2 4-14 5-22 19 34 33.9
Coker 47-27 20.8 11 55.8 4-13 5-19 27 17 38.5
Atlas 66 19.7 15 55.0 4-17 5-26 28 4 34.4
Red May 18.0 10 56.5 4-24 5-26 44 45 32.8
Denton® 17.3 24 55.8 4.-29 6-1 29 38 35.8
Austin 19.6 25 56.1 4-21 5-27 34 9 36.4
DURUM VARIETIES

Sentry 24.4 15 61.2 4-12 5-22 14 Tr 37:2
Stewart 22.9 25 60.4 4-17 5-25 9 13 42.6
Langdon 22.8 12 59.5 4-16 5-24 22 0 38.3

‘Visual estimate of forage value, Austin 100 percent.
*Mediterranean strain.
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" Figure 15. Baking laboratory at Arlington State College,
here milling and baking tests of wheat from yield trials
e conducted.

nyironmental conditions that contribute to good
r unsatisfactory quality are not well understood.
lich temperatures, the amount of nutrients
yailable at critical growth periods, moisture con-
itions of the soil, as well as weather conditions
uiring the harvesting period, influence quality.
The majority of bread now is manufactured
commercial bakeries and, because many me-
hanical devices are involved, any error in the
neredients or weakness in the flour may result
1 a large loss to the bakery. Figure 14 shows
n 1,800-pound mass of dough coming from a
iant mixer in a modern bakery. Thousands of
javes are produced each day in a bakery of this
ype.

Large-scale elevator and milling operations
take it impossible to separate the wheat from a
iven farm or even a small community There-
fore it is desirable for all producers in one area
0 grow good varieties of uniform quality and
levelop a market for large supplies of good qual-
tyv wheat. Milling concerns and terminal eleva-
ors that deal in wheat for domestic and foreign

FEEFRIRASEEIERISLISEIRREAIORRNRENT  HBRERBERAITINARRARBENNY Nwtcnl‘n')ntn

Figure 16. Bread made from a poor quality wheat va-
riety (left); note porous loaf and low volume, compared to
bread (right) made from Comanche, a good quality variety.

use keep well informed. on varieties grown and
discriminate against areas that continue to grow
undesirable varieties.

The choice of a wheat variety to grow should
be based on its quality as well as its performance
in the field. Fortunately, growers in Texas have
high yielding, well-adapted varieties which meet
most of these needs. Also, as part of the wheat
improvement program, all new strains being con-
sidered for release are tested thoroughly for
quality. Facilities are available at Arlington
State College for tests of Texas commercial va-
rieties and new strains. Before release they also
are tested bv the Regional Quality laboratory
of the U. S. Department of Agriculture, Manhat-
tan, Kansas, and often are tested by cooperating
commercial laboratories. The laboratory at Ar-
lington State College is shown in Figure 15. The
importance of differences in inherent quality
characteristics is shown in the loaves of bread
made from a poor quality wheat variety com-
pared to bread made from Comanche, a good
quality variety, Figure 16. Comanche and Tas-

ABLE 7. COMPARABLE YIELDS AND AGRONOMIC DATA FOR WHEAT VARIETIES GROWN AT SUBSTATIONS IN AREA

5, 1949-59
Yield of grain, Percent

Vari bushels per acre Number T.est D.cxte Date Pl.cxnt —  Estimate

. Variety Class 2 e weight,  first full height. Leaf Stem of foruge
: Average for area pounds head ripe inches:  Fust ' rust. volue!
entry durum durum 26.9 6 61.3 3-30 5-11 39.8 7. 14 88
jlam HRW 24.5 10 59.7 3-28 5-10 34.8 8 ot 109
angdon durum durum 24.1 6 59.0 3-31 5-11 41.2 15 Ty 94
Supremo SRW 20.3 20 58.0 3-26 5-4 38.5 10 15 127
lee (spring type) HRS 20.1 18 56.8 3-23 5-7 34.5 10 30 124
- Coker 47-27 SRW 19.3 12 56.7 3-29 5-8 39.1 19 14 136
Stewart durum durum 18.9 7 58.1 4-5 5-13 45.8 13 39 87
eabreeze SRW 18.4 18 56.3 3-2 4-18 34.8 33 14 133
tlas 66 SRW 17.8 14 53.6 4-3 5-12 35.5 13 18 128
Bowie SRW 17.6 17 56.7 3-31 5-9 35.3 5 53 116
Quanah HRW 16.3 20 55.5 4-8 5-15 36.9 9 12 92
fustin SRW 13.2 20 52.0 4-5 5-12 35.3 32 15 100

| isual estimate of forage value, Austin 100 percent.
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cosa are high quality varieties, RedChief is a poor
quality variety and Triumph is a mellow gluten
wheat well suited to family flour but often less
suitable for bakery flour.

Although varieties differ greatly from sea-
son to season, their relative behavior usually is
much the same. On the basis of many experi-
mental quality tests in state and regional trials,
the following grouping of commercial varieties
may be made:

Group 1.—High quality varieties suitable for pro-
duction of bakery flour: Cheyenne, Turkey,
Aztec, Comanche, Bison, Tascosa, Tenmarq
and Quanah.

Group 2.—High quality varieties under most con-
ditions but not equal to group 1 in gluten
strength and mixing tolerance: Ponca, Con-
cho, Crockett and Westar.

Group 3.—Mellow gluten wheats suitable for fam-
ily flour production or for bakery flour when
produced under favorable conditions: Wich-
ita, Apache, Kiowa, Pawnee, Triumph, Black-
hull.

Group 4.—Poor quality varieties with weak glu-
ten under most conditions: Early Blackhull,
RedChief, Chiefkan, BlueJacket, NewChief.

Group 5.—Soft red winter wheats suitable for
family flour production: Knox, Frisco, Red
May, Mediterranean, Atlas 66, Coker 47-27.

Diseases

Diseases are important hazards to wheat pro-
duction in Texas. The mild, humid winter weath-
er of South Texas provides favorable conditions

for establishment, survival and increase of |
ogens causing foliage diseases, particularly
wheat rusts. The early-spring buildup of £
diseases may provide airborne spores which
carried to all parts of the State and, when
ditions are favorable, the diseases develop
major epidemics. Such rust epidemics occu
in 1949, 1957, 1958 and other years, resul
in severe losses of grain, reduced grain qua
and increased harvesting cost because of lodg
of the crop. The diseases of wheat are deseri
in detail in TAES Bulletin 921, “Diseases
Small Grains in Texas.” Only brief deseri
will be included here. The principal leaf dis
are shown in Figure 17.

STEM RUST |
Stem rust, Puccinia graminis var. tritici Exe
S E. Henn., is perhaps the most dreaded wh
disease because it causes severe damage to yie
and grain quality. A field completely dest
by stem rust is shown in Figure 18. The d
is caused by a parasitic fungus which enters ¢
leaves, stems or spike through stomata. In 6
10 days the fungus begins reproducing itself a
appears as brick-red, elongated pustules on
surface of the plant parts, Figure 17 F. The
pustules contain thousands of microscopic spore
which may be carried by wind currents to near
plants where they germinate in rain or dew
cause new infections. The fungus uses nutri
and water needed by the plant for grain pro
tion and when infection is high the stems
weakened, the plants lodge, the grain is shri
elled, yields are low, the test weight is lowered an
the market price is reduced. The time of in
tion, weather conditions and races of inocu
blown into a field are important factors in ¢

Figure 17. Principal leaf diseases of wheat: (A) normal leaf: (B) powdery mildew: (C) speckled leaf blotch:
stripe rust: (E) leaf rust: (F) stem rust on leaf; (G) stem rust on stem.
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mining the amount of damage that will oc-
The disease is a constant hazard in areas 3,
5 and 6 and may cause losses in some years
areas 1 and 2.

The stem rust fungus is made up of many
es similar to a variety in crop plants. Races
ry in prevalence and ability to attack varieties
wheat ; therefore, a variety may be resistant
e year and susceptible another year or under
ler conditions. New races may originate on the
ternate host, the common barberry, wherever
s plant becomes infected; they may originate
‘hyphal fusion in the tissue of the wheat plant
by mutation. Race 15B is a relatively new and
lent race which caused widespread damage
ring 1954-57 because there were no resistant
mmercial varieties. More recently biotypes of
es 17, 29 and 48 have increased and caused
ncern among breeders and wheat growers.

Widespread growing of resistant varieties
t only protects the grower but reduces the
read of spores to fields of susceptible varieties.
number of resistant varieties have been dis-
buted in Texas, but their effectiveness in re-
cing inoculum and damage has been reduced
7 changes in prevalence of races of rust. Aus-
n wheat was distributed for Central Texas in
943. The acreage of Austin expanded rapidly
til it was grown on an estimated 750,000 acres
ause of its resistance to leaf and stem rust.
owever, races of stem and leaf rust that could
tack Austin increased rapidly and by 1955 it
as no longer a satisfactory variety. Quanah is
ell adapted for growing in areas 3, 4 and 6 and
a3 excellent tolerance to stem and leaf rust.
risco, Crockett, Comanche, Tascosa, Concho and
me durum varieties have resistance to given
ces but are susceptible to race 15B, one of the
ost prevalent at present.

Extensive tests of fungicides for the control
stem and leaf rust are underway. Several com-
ounds that will control rust effectively have
een found but, at present, they are not econom-
ally practical or they have not been cleared by
e Pure Food and Drug Administration. Rusts
ay infect wheat in Texas from early fall until
ay of the following season so control by fungi-
des over this long period presents problems.

-EAF RUST

_The leaf rust of wheat, Puccinia recondita
ob. ex. Desm. f. sp. tritict, is different in many
espects from stem rust, although it belongs to
he same genus. Commonly called “red rust” by
rowers, it often is not considered important, but
lighly controlled tes’rs have shown that it reduces
he number and size of seed and yields under
pany conditions.

.~ Leaf rust appears on the wheat plant as
mall, reddish-orange pustules, Figure 17E. They
nay be present on either side of the leaf but usu-
ly do not penetrate through the leaf in contrast

Field of wheat destroyed by stem rust at
College Station, 1954.

Figure 18.

to stem rust pustules, which are larger with frayed
edges and often extend through the leaf. The
leaves and leaf sheath can be attacked but the
spike or stem proper usually are not attacked.
Leaf rust infects and may spread at temperatures
below 70° F., whereas stem rust does not repro-

duce well until the temperature reach 75° F. :

Growing resistant varieties is the most eco-
nomical means of avoiding leaf rust damage.
Fortunately, several well-adapted varieties have
high resistance to leaf rust and several others are
resistant to many races. The highest degree of
resistance is found in the Quanah, Ponca and
Frisco varieties. Crockett and Knox are resist-
ant from the booting stage to maturity but are
susceptible in the seedling stages. Westar, Con-
cho, Mediterranean, Austin and Seabreeze are re-
sistant to many races, but in recent years races
that can attack them have increased.

STRIPE RUST

Stripe rust, Puccinia striiformis West., was
prevalent in Texas during the wet, cool spring
seasons of 1957 and 1958. It had not been known
to cause damage previously. Stripe rust produces
bright-yellow pustules between the leaf veins,
Figure 17D. The varieties Karkof (Turkey
type), RedChief and Ponca and some experl-
mental strains were resistant under field tests in
1957 and 1958, while Wichita, Concho, Crockett
and Westar were highly susceptible.

SEPTORIA DISEASES

Two species of Septoria may attack wheat
and both are favored by cool, moist weather.

The speckled leaf blotch, Septoria tritici Rob.,
occurs nearly every year in Texas but usually is
relatively inconspicuous and the damage is over-
looked. Speckled leaf blotch appears first as pale
green to yellow spots on the leaf. These lesions
enlarge as the fungus invades other tissues. As
the tissue is killed, it turns brown and later, grey
to black fruiting bodies called pycnidia are formed,
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Figure 19. Normal head of wheat (left) contrasted with
head infected with bunt (center) and head destroyed by

loose smut (right). Note smut balls produced by bunted
head (center).

Figure 17C. When conditions are favorable,
large areas of leaf tissue may be killed, thereby
reducing the effective leaf areas and yields. Va-
rieties that have shown some tolerance under
Texas conditions include Crockett, RedChief,
Mediterranean, Quanah and Ponca. Seed treat-
ment with organic mercury fungicides, crop ro-
tations and plowing under crop residues to pre-
vent infection from old straw and volunteer
plants will aid in the control of this disease.

The glume blotch, Leptosphaeria mnodorum
Muller (S. nodorum Berk., conidial stage) is less
common than speckled leaf blotch, but serious
epidemics of this disease occurred in 1935, 1941
and 1957. This fungus attacks culms and spikes,
causing blackening of affected areas. The stems

_are weakened and may bend or break just above
the nodes, causing great difficulty in harvesting

Greenbugs on leaf of wheat (left) showing
characteristic yellowing of leaf tissue, corn leaf aphids (cen-
ter) and parasitized aphids (right).

Figure 20.
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the crop. Seed from these diseased plants
be shrivelled and yields seriously reduced.
treatment with organic mercury fungicides
clean cultural practices are valuable in cont
ing this disease. Relatively little is known a
varietal resistance.

POWDERY MILDEW

Powdery mildew, Erysiphe graminis DC
sp. tritici E. Marchal, normally is not import
but under some conditions it may damage
crop, reducing forage and grain yields. Mil
appears on the leaf surface as a mass of w
mycelium (Figure 17 B) but only the epider
cells of the leaf tissues are invaded by the f
gus. Plant food and water are taken from !
host plant. The disease occurs during cool, cloi
weather. The only means of control is growi
resistant varieties. Crockett, Ponca, RedCh
Wichita, Knox and Atlas 66 are resistant to Sor
races of the fungus. ‘

SMUTS

Two smut organisms attack wheat in Te
and are of economic importance. Loose smi
Ustilago tritici (Pers.) Rostr., destroys the gr
and all glume structures, leaving only the ¢
tral stem or rachis of the spike, Figure 19. Spoi
produced by the fungus are spread by wind cu
rents and infect the healthy plants at flowerin
time. These tiny spores germinate and penetra
the young ovary, where they remain dormant v
til the seed germinates. When the infected se
starts growth the fungus develops along ¢
growing point and systematically invades the ti
sue and finally replaces the head with a mass ¢
smut spores.

Varieties differ in their reaction to the di
ease and to races of the causal fungus. Pon
Pawnee, Triumph and Austin are resistant.
manche, Wichita, Westar and several others a
susceptible but usually do not develop high pe
centages of smut under field conditions. Quana
Concho, Kiowa and Bison are highly susceptib
and often become heavily infected under natu
conditions.

Surface treatments of seed with organic mei
cury fungicides are not effective in controllin
loose smut because the fungus is within the seel
Formerly a difficult hot-water treatment of tk
seed was necessary. Recently a new method h
been devised.? Briefly, this treatment is as fo
lows: (1) partially fill burlap bags with whea
and soak in water at room temperature for |
hours, (2) place in a closed container (an 0
drum or barrel) with a tight lid for 72 hours an
(3) spread out to dry. With this method the fui
gus is killed without serious damage to the see

3Weibel, D. E. and Atkins, I. M. The long-soak meth
for controlling loose smut of wheat, (1957). TAES Proj
ress Report 1986.



seed then should be treated with a fungicide
educe seedling diseases and the field should
solated so that the crop will not become re-

Stinking smut, or bunt, Tilletia foetida
allr.) Liro., differs from loose smut in that
glumes and other parts of the spike remain
act and only the internal part of the kernel is
laced by smut spores. These smut balls re-
ble seed and often are overlooked in the field.
harvest time they are broken and the smut
res scattered to healthy kernels, where they
ge in the brush at the end or in the crevice
he kernel. At germination time the next sea-
, the fungus spore germinates and penetrates
young seedling, continuing growth within
‘plant and finally replacing the seed with a
ss of smut spores, Figure 19.

Bunt infection is influenced greatly by soil
peratures at seeding time. Soil temperatures
ow 68° F. are more favorable than higher
peratures. The disease is prevalent more of-
1in areas 1 and 2, where nights are cool, than
areas 3 and 4.

Several well-adapted varieties are resistant
most prevalent races of bunt. These include
anah, Concho, Bison, Kiowa, Apache and Co-
che. Also, seed treatment Wlth dust or slurry
ngicides is effective in controlling bunt. Treat-
ent of all planting seed is recommended.

0OT ROTS

‘Root rots of wheat have been prevalent in
sxas for a number of years. The losses from
is disease vary depending on the previous crop
own on the land and the environmental condi-
ms during a given growing season. Losses
ve occurred on the Rolling Plains, especially
Foard and Baylor counties, for several years
d during the 1958-59 growing season losses oc-
red in the eastern part of the Texas Pan-
andle.

The disease is caused by a complex of organ-
ms. Helminthosporium sativum Pamm, King.
id Bakke. has been the predominant species.
usarium sp. ranks second. Rhizoctona solani
uhn, Sclerotium rolfsii Sacc., and other species
fungi have been isolated. Under some condi-
ons Septoria sp. have been known to girdle the
lant and cause a culm rot.

The control of root rots is difficult. Seed
eatments with liquid organic mercury com-
ounds will reduee: this disease, but will not give
ontrol where the organisms are living on in-
ssted straw. Crop rotation with broadleaf crops
jill give some control. Varieties that are toler-
nt to the disease have been found in the spring
yheats. A program of screening of winter wheats
1 the world collection is in process by the Texas
tation.

Figure 21. Wheat spikelet and a spikelet separated to
show parts of wheat flower.

Insects

A number of insects may cause serious dam-
age to wheat when conditions for their develop-
ment are favorable. A complete description of
these insects, with suggested means of control for
each, is given in TAES Bulletin 845, “Greenbugs
and Some Other Pests of Small Grains” Novem-
ber 1956.

The most serious insect pest of wheat is the
greenbug (aphid), Toxoptera graminum (Rond.).
Several other aphids also may attack wheat, but
usually they do not cause serious damage. Green-
bugs cause a characteristic yellowing or redden-
ing of the leaf tissue where they feed. Under
favorable conditions for greenbug reproduction,

" plants are weakened or killed, causing yellow or

dead areas in fields. If the infestation continues,
these spots may enlarge and engulf large areas

Figure 22. Wheat breeding and testing nursery, Bush-
land, 1958.
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Figure 23. Normal
plant of Comanche
wheat (left) com-
pared with Norin
10 short-wheat
plant (right).

or entire fields.
20.

Effective insecticidal sprays for the control
of aphids are available but under many condi-
tions are too expensive for economical control.
Recently two varieties of wheat with genetic re-
sistance to greenbugs have been found. A search
is underway to find additional sources of resist-
ance. This resistance is being transferred to
adapted varieties by modern breeding methods.

Another group of pests which attack wheat
are spider mites. The more important under
Texas conditions are the brown wheat mites,
which occur in the drier areas of West Texas,
and the winter grain mite, which occurs more
frequently in the more humid areas. Spider
mites are not insects but tiny spiders. They dam-

Greenbugs are shown in Figure

Fxgure 24. Short wheats in yield tests at Amarillo, 1958.
Concho in foreground is severely lodged.
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age the crop by cutting the leaf tissues and
ing on the juice. The winter grain mite is
trolled easily, but the brown wheat mite is
cult to kill with chemicals. Also, it occurs
frequently in low-rainfall areas where it
practical to invest much in control measures.
spider mites migrate slowly, so both crop :
tion and summer fallow are effective in r
ing populations. 3

':!.

Wheat Breeding

Research work to develop new varietie
wheat especially adapted to Texas needs is
ried on as part of the total small grain impn
ment program of the Texas station. Exter
breeding to develop new varieties is condu
at Amarillo, Denton and College Station, ¥
variety and strain tests often are conducte
as many as 20 locations in the State. Furn
mental studies of disease and insect resista
shattering, lodging, cultural operations, fert
er, quahty and other phases are conducted at
main breeding stations.

Wheat is self-fertile and varieties must
cross pollinated by hand to produce hybrid se
Because of this tedious hand pollination and
large amount of planting seed necessary, the )
duction of hybrid seed, as with corn and gra
sorghum, is impractical. The parts of a wh
flower are shown in Figure 21. After a cross
made, the progenies must be grown and selec
for 4 to 8 years before true-breeding strains ¢
be obtained for trial. Several years are necess
for thoroughly testing the new strains, dete
ning the desirable and undesirable charac 3
tics and testing for quality and many other ck
acteristics. Breeding and testing work often
quires 10 to 15 years before a new variety
ready for commercial growing and, consequen
a major investment in research money. Howey
if the new variety has distinet advantages in
sistance to disease, insects, drouth or other h;
ards, the increased revenue in yield or stabilizi
production may return large dividends on the |
search expenditure when projected to a I
acreage.

Varieties of many characteristics are need:
to fit specific needs of the several growing are
because of the wide range of climatic conditio
in Texas. Diseases, insects, drouth, lodging, sh:
tering, test weight, quality for milling and ba
ing and value for winter pasture should be
sidered since they may contribute to grain pr
duction or returns to the grower. Figure
shows the extensive wheat nursery at Bushlax
1958, where varieties and strains are grown in
8-row nursery plots.

An example of the need for special varieti
for special needs is the present “short wheal
breeding program of the Texas station. Rap



Figure 25. Goatgrass
or jointgrass, Aegilops
sp., (left) compared with
a head of wheat.

pansion of wheat irrigation in area 1 has em-
1asized the need for special wheat varieties for
rowing under irrigation. Problems that develop
lude lodging, shattering, production of exces-
ve straw growth, efficient use of water and fer-
izer, as well as criticism by mills of the wheat
jality grown under irrigation.

A program to develop short-stature wheats

f desirable agronomic characteristics and good
illing and baking qualities is now underway. A
ery short wheat was introduced from Japan by
e U. S. Department of Agriculture. Transfer
this short stature to adapted varieties through
odern breeding methods is in progress in sev-
al states. The original strains as well as de-
‘tived strains have been used in the Texas breed-
ng work. The original short stature Norin 10
heat from Japan is shown in Figure 23 while
jgure 24 shows the new strains derived from
his breeding in yield trials under irrigation at
imarillo. High yields were produced without
odging of the crop, whereas Concho, shown in
e foreground, lodged rather severely. Addi-
ional tests of these strains are necessary before
hey become available for commercial growing.

Weeds

The most serious weeds in Texas wheat are
the annuals, goat grass (Aegilops sp.), or joint
rrass, cheat and little barley; and the perennials,
hindweed, blueweed and Johnsongrass. A spike
of goat grass is shown in Figure 25. Seeds of
these annual weeds are difficult to separate from
he wheat seed. Control measures include culti-

5 s

vation and delayed seeding in the fall or rotation
with fallow or clean-cultivated row crops.

Perennial weeds require more intensive con-
trol measures of clean cultivation, sprays or com-
binations of the two where infestations of weeds
are serious. Recent results of research on weed
control are reported in TAES Progress Reports
1862, 1954, 1987, 1995 and TAES Bulletin 902,
“Spot-spraying Johnsongrass.”

Broadleaf annual weeds may present a ser-
ious problem in the production or harvesting of
the crop under some conditions. Many of these
may be controlled by spraying with 2,4-D or
other herbicides. The latest recommendations on
weed spraying may be obtained from the local
county agricultural agent’s office.
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Y MAIN STATION

@ TAES SUBSTATIONS

@ TAES FIELD LABORATORIES
“. COOPERATING STATIONS

Location of field research units of the Texas
Agricultural Experiment Station and cooperating

agencies

ORGANIZATION

is the public agricultural research agent
of the State of Texas, and is one of t
parts of the Texas A&M College Syste:

IN THE MAIN STATION, with headquarters at College Station, are 16 s
matter departments, 2 service departments, 3 regulatory services ar
administrative staff. Located out in the major agricultural areas of Te:
21 substations and 9 field laboratories. In addition, there are 14 coope
stations owned by other agencies. Cooperating agencies include the
Forest Service, Game and Fish Commission of Texas, Texas Prison S
U. S. Department of Agriculture, University of Texas, Texas Techne
“College, Texas College of Arts and Industries and the King Ranch. -
experiments are conducted on farms and ranches and in rural homes.

THE TEXAS STATION is conducting about 400 active research projects, gr
in 25 programs, which include all phases of agriculture in Texas. A
these are:

Conservation and improvement of soil Beef cattle

Conservation and use of water
Grasses and legumes

Grain crops

Cotton and other fiber crops
Vegetable crops

Citrus and other subtropical fruits
Fruits and nuts

Oil seed crops

Ornamental plants

Brush and weeds

. OPERATION

Dairy cattle

Sheep and goats
Swine

Chickens and turkeys
Animal diseases and parasit
Fish and game i
Farm and ranch engineering
Farm and ranch business
Marketing agricultural produ
Rural home economics

Insects

Two additional pr

Rural agricultural economic
Plant diseases 3

ograms are maintenance and upkeep, and central sen

Research results are carried to Texas farmers,
ranchmen and homemakers by county agents
and specialists of the Texas Agricultural Ex-

tension Service

AGRICULTURAL RESEARCH seeks the WHATS, the
WHYS, the WHENS, the WHERES and the HOWS of
hundreds of problems which confront operators of
farms and ranches, and the many industries depend-
ing on or serving agriculture. Workers of the Main
Station and the field units of the Texas Agricultural
Experiment Station seek diligently to find solutions to
these problems. :
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