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Small Grains in Southern Arizona
By H. P. Cords and A. D. Dayl

Barley, wheat, and oats have be-
come established as important
crops in the irrigated areas of
southern Arizona. Since the end of
World War II about a third of the
State's irrigated acreage during the
winter months has been devoted to
these crops. About half of this acre-
age has been harvested for grain;
the remainder has been used as
pasture.

The popularity of small grains is
due in no small measure to their
low water usage. This is amply
demonstrated by the increased
acreage planted during drought
years. In the older irrigated areas
with relatively stable water sup-
plies, on the other hand, they are
grown because they fit so easily
into a double- cropping system, par-
ticularly where sorghums are the
summer crop.

Barley and oats have also proved
to be superior winter pasture crops.
Where year -round pasture is need-
ed, they fit into a double- cropping

Bar
Barley is by far the most impor-

tant of the small grains in southern
Arizona. In 1953, 136,000 acres of
barley were harvested for grain in
southern counties as against less
than 12,000 acres of wheat and even
fewer acres of oats.

program with a summer annual
pasture crop such as Sudan grass.
Often one or two pasturings may
be made without seriously reduc-
ing final grain yield.

This bulletin reports the results
of experiments on small grains con-
ducted during the past several
years at three of the University of
Arizona Agricultural Experiment
Stations.2 The Yuma Experiment
Station is at an elevation of 100
feet and representative of the irri-
gated acreage located in the lower
Colorado and lower Gila River val-
leys. The Mesa Experiment Station
is at an elevation of 1,200 feet and
representative of much of the irri-
gated acreage in Maricopa, Final
and Pima counties. The Safford Ex-
periment Station is at an elevation
of 2,900 feet and is representative
of much of the irrigated acreage in
Graham and Greenlee counties and
parts of Pima, Santa Cruz, and
Cochise counties.

ley

A rather extensive barley variety
testing program has been conduct-
ed during the past several years at
all three Experiment Stations. Per-
formance of the leading varieties is
summarized in Tables 1 through 3.

Barley V

Arivat
Arivat is a six -row, semismooth-

awn spring barley with white ker-

`H. P. Cords, formerly, and A. D. Day,
presently, Agronomy and Range Man-
agement, Arizona Agricultural Experi-
ment Station.

arieties

nels (Plate I) . Early growth is
semi -erect to erect. Arivat heads a
few days earlier than Vaughn, but

'Many of the early experiments were
conducted by the late A. T. Bartel, Di-
vision of Cereal Crops and Diseases,
U. S. Department of Agriculture.
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TABLE 1. -THE ANNUAL AVERAGE YIELD OF BARLEY VARIETIES GROWI,
AT THE MESA EXPERIMENT STATION, MESA, ARIZONA

(Expressed in per cent of Arivat)
Variety 1950 1951 1952 1953 1954 Averagl

Arivat 100 100 100 100 100 100
Arizona Selection 615 96 104 82 103 94 96
Arizona Selection 881 90 92 88 104 84 91
California Mariout - -* 93 106 93 -
Harlan 108 94 92 115 85 97
Vaughn 86 95 91 93 91 91
Yield of Arivat
calculated in lbs. /A. 2,643 4,360 4,273 4,275 5,418 4,194

`This variety was not included in the nursery.

TABLE 2. -THE ANNUAL AVERAGE YIELD OF BARLEY VARIETIES GROWN
AT THE SAFFORD EXPERIMENT STATION, SAFFORD, ARIZONA

(Expressed in per cent of Arivat)
Variety 1950 1951 1952 1953 1954 Average

Arivat 100 100 100 100 100 100
Glacier 102 102 104 87 107 99
Vaughn 97 105 82 75 121 95
Yield of Arivat
calculated in lbs. /A. 4,513 3,748 1,765 4,271 2,500 3,359

TABLE 3. -THE ANNUAL AVERAGE YIELD OF BARLEY VARIETIES GROWN
AT THE YUMA EXPERIMENT STATION, YUMA, ARIZONA

(Expressed in per cent of Arivat)
Variety 1948 1949 1950 1951 1952 Average

Arivat 100 100 100 100 100 100
California Mariout 112 120 102 82 93 100
Vaughn 92 99 93 101 92 95
Yield of Arivat
calculated in lbs. /A. 4,012 2,621 4,331 3,770 4,928 3,932

the difference in date of maturity
is slight. Arivat has a stiff straw,
with less lodging than any other
barley variety grown in the Ari-
zona nursery trials. Its height at
maturity has averaged 2 inches
shorter than Vaughn, and the heads
are slightly more erect. Arivat, like
Vaughn, resists shattering at ma-
turity.

Arivat was selected by Dr. A. T.
Bartel from among a number of
selections from an Atlas X Vaughn
cross received by the Arizona Ex-
periment Station from the United
States Department of Agriculture
in 1934. It was released to growers

in 1940.
In the spring of 1940, Dr. Bartel

made a number of selections from
Arivat based on observed differ-
ences in plant type existing in the
parent variety. Selection Number
18 appeared to be superior to Ari-
vat in grain yield, although virtu-
ally indistinguishable from it in
other characteristics. This selec-
tion was substituted for the old
Arivat and released to growers in
1948. It is recommended where
grain production is the principal
objective in areas ranging in eleva-
tion from 1,000 to 3,000 feet and for
early planting, i.e., before Decem-



Plate 1.-Spike of Arivat barley and
threshed grain (natural size).

ber:1, . at lower elevations.
Vaughn

;This is a six -row, semismooth-
awn spring barley with white, thin-
skinned kernels (Plate :.II)..... Early
growth is prostrate to seti- erect.
The variety matures in midseason
in contrast with other Arizona -
grown barleys. Vaughn has a stiff
straw of medium height at matur-
ity. It resists lodging, and..shatter-
ing at maturity is not a serious
problem. heads nod slightly
more at maturity than those of Ari-

Plate II.- -Spike of Vaughn barley and
threshed kernels (natural size).

vat. No adequate means of distin-
guishing threshed samples of
Vaughn from Arivat has been
found.

Vaughn was the first` improved'
barley variety introduced into Ari-
zona. It was released to growers
in 1935 and recommended to them
on the basis of its superior yielding
ability and resistance to lodging.
Other varieties have now largely
replaced Vaughn for produc-
tion, but none has been found equal
to it for pasturing. This variety. has
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the `ability to recover quickly from
repeated pasturings and to remain
vegetative later in the spring than
the other varieties tested.
California Mariout

California Mariout is ` a'' s x-ro
rough -awn spring barley with blue,
flinty kernels (Plate III) . Early
growth is extremely erect and rap-
id; maturity is early, averaging two
weeks sooner than Arivat. The
straw is short and weak and the
variety.; lodges readily. In compar-
ison to other varieties grown in
Arizona, the spike is brittle at ma-
turity and shattering occurs unless
the crop is harvested as soon as it.............
is mature.

California Mariout came to Ari-
zona from the Imperial Valley of
California where it has been grown
since about 1920. Because of its
earliness it is recommended for late
planting, i.e., after January 15 in
most of the areas of southern Ari-
zona. In the Yuma Valley it has
proved superior in grain yield when
planted in December or later and
is recommended in that area except
for early plantings. It is not a sat-
isfactory pasture variety and can
be seriously injured .by.. even one
pasturing.
Glacier

Glacier closely resembles Arivat,
being a selection from the same
cross. There are two characteristics
by which head and threshed sam-
ples may be distinguished from
Arivat. The glume awns of .:Glacier
are shorter than those of Arivat .
being one to one and one -half times
the length of the glume. (Arivat
glume awns are one and one -half
to two times the length of their
glumes.) Forty -five per cent of the
kernels of glacier have abortive,
hairless rachillae, as contrasted
with 30 per cent for Arivat.

Plate III.--Spike of California Mariout
barley and threshed grain _(natural. size).

Although the glurne to glume
awn relationships are not constant
enough to distinguish the two vari-
eties with absolute certainty, they
are helpful. Glacier has a modem:
ately stiff straw and is moderately;
resistant ' to lodging. It has not
proved superior to other varieties

southern Arizona, but yields well
in the Safford Valley. Since it is..........

no better than Arivat in that area,
it is not recommended.



Harlan
Harlan is a six -row, rough -awn

spring barley with white kernels.
Early growth is more prostrate
than Arivat but more erect than
Vaughn. Maturity is relatively late,
averaging a week later than Arivat;
Harlan plants are 4 to 7 inches
taller than Arivat. The straw is
moderately stiff, but the plant

lodges more readily than does Ari-
vat. Shattering is not a serious
problem.

Harlan has yielded well in Mesa
and Safford but has not as yet
proved to be superior to Arivat.
Because of its lateness it would ap-
pear to offer more promise at ele-
vations above 2,000 feet than else-
where.

Wheat
Wheat is a marginal crop in

southern Arizona. Older varieties
have not been able to compete with
barley as a feed grain and most of
the production has been utilized
for the manufacture of home flours.

New varieties with higher yields
are now available, however, and
these should be able to compete on
a feed -grain basis in some areas.
Yield data for the three locations
are given in Tables 4 through 6.

TABLE 4. -THE ANNUAL AVERAGE YIELD OF WHEAT VARIETIES GROWN
AT THE MESA EXPERIMENT STATION, MESA, ARIZONA

(Expressed in per cent of Awned Onas)
Variety 1950 1951 1952 1953 1954 Average

Awned Onas 100 100 100 100 100 100
Baart 38 90 79 78 85 83 83
Baart 46 87 81 76 78 76 80
Fedawa 90 101 93 101 101 99
Lemhi 108 96 89 104 74 93
Yield of Awned Onas
calculated in lbs. /A. 3,512 3,646 3,752 3,569 4,501 3,796

TABLE 5. -THE ANNUAL AVERAGE YIELD OF WHEAT VARIETIES GROWN
AT THE SAFFORD EXPERIMENT STATION, SAFFORD, ARIZONA

(Expressed in per cent of Awned Onas)
Variety 1950 1951 1953 1954 Average

Awned Onas 100 100 100 100 100
Baart 38 69 96 96 109 89
Baart 46 70 83 102 97 83
Lemhi 102 111 106 87 101
Yield of Awned Onas
calculated in lbs. /A. 3,452 2,624 934 2,096 2,277

The 1952 nursery was destroyed by birds.

TABLE 6.-THE ANNUAL AVERAGE YIELD OF WHEAT VARIETIES GROWN
AT THE YUMA EXPERIMENT STATION, YUMA, ARIZONA

(Expressed in per cent of Awned Onas)
Variety 1949 1950 1951 1952 Average

Awned Onas 100 100 100 100 100
Baart 38 91 79 101 81 87
Baart 46 -x 84 100 71
Ramona 44 92 87 140 85 99
White Federation 38 95 83 106 72 88
Yield of Awned Onas
calculated in lbs. /A. 2,576 3,456 2,338 2,652 2,756

`This variety was not included in the nursery.



t Varieties
Baart 38

Baart 38 is an awned, hard white
spring wheat with large. yellowish,
pear- shaped kernels . (Plate IV).
The heads are relatively long and
loose. The plant is midseason in
maturity in comparison with other
Arizona -grown wheats. The Baart
type wheats are the tallest varieties
grown in southern Arizona. Stems
are weak and lodging is common
Baart 38 is resistant to some races
of stem rust and bunt:

Baart 38 has been the recom-
mended variety for the Salt River
Valley and similar.: areas for the
past several years. As Tables 4
through 6 indicate, it does not com-
pete in yielding ability with newer
varieties such as Awned Onas.
Baart 38, however, has peculiar
qualities which: may allow it or a
similar variety to compete under
special conditions. It possesses a
high milling quality lacking in
many of the new varieties; it is
extremely drought::: resistant and
will mature : a.!! crop under condi-
tions where other.' varieties fail;
and the grain consistently has the
highest weight per bushel of all
varieties grown in the southwest-
ern region..

Baart 46
This variety: is similar to Baart

38 except that it is more resistant
to stem rust. Baart 46 is not usu-
ally recommended because it has `.
consistently yielded less than Baart:
38. in southern Arizona.

Ppte IV.- Spike of Baart 38
threshed grain (natural size).

Awned Onas:
Awned: Comas : is an . awned, so

white, spring wheat with short,
plump, somewhat egg- shaped ker-
nels (Plate V) . The heads are short-
er and more compact than those of
Baart 38, but with awns of. about

the same length. The plant .:

slightly later than the Baart types
and about 3 to 6 inches shorter at
maturity. The stems are strong and
Awned Onas has the lowest lodging
per cent of any variety grown in;
the Arizona yield nurseries.

It will be noted from the tables
that Awned Onas had the highest
average yield at all three locations.
Wide adaptation is a characteristic.



of the variety. Aside from its obvi-
ous superiority in yielding ability.
Awned Onas has outstanding re-
sistance to lodging, showing little
tendency to go down even ;,under
conditions favoring extremely rap-
id growth. Because of this charac-
teristic, it is reasonable to assume
that this variety would show an
even greater superiority on highly
fertile land. '' Awned Onas does
have some faults. It is not a high
quality bread wheat and has not

accepted by the mills for that
purpose. However, because of high
yields -often equaling or exceed-
ing adjacently planted barley-this
variety should be able to compete
strictly on its merits as a feed grain
in areas where wheat is grown for
that purpose

Ramona 44
This is an awnless, hard white

spring wheat (Plate VI). Its ker-
nels are longer than those of Awned
Onas but otherwise are very sim-
ilar in shape. The heads are shorter
and more compact than those of
Baart 38 and the glumes are red.
Ramona 44 is considerably earlier
than Baart 38 and averages a foot
or more shorter at maturity. The
stems are strong and resist lodging.
It is resistant to several strains of
aunt and of stem and leaf rust.

Ramona 44 outyields Awned
Onas at Yuma when planted in
mid- December or later and is rec-
ommended for late planting in that
location and in similar areas. It is
satisfactory milling wheat.

White Federation 38
This : is an awnless, hard, white

spring wheat with kernels resem-
bling those of Awned Onas except
in hardness. The plant is about a
week ` earlier than Baart 38 and
averages 8 to 10 inches shorter. The
stems are strong and the plants are

Plate V.- Spike of Awned Onas whc.ft
and threshed grain (natural size).

resistant to lodging. This variety is
resistant to some races of stem rust
and of bunt.

White Federation 38 was former-
ly the recommended variety for the
Yuma Valley and similar areas. As
it yields less than newer varieties,
it is no longer recommended.

Lemhi
Lemhi is an awnless, soft, white

spring wheat (Plate VII) . The ker-
nels are somewhat longer and more
oval in shape than those of Awned



Plate VT.-Spike of 'Ramona 44 wheat
and threshed grain (natural size).

Ones.:- The heáds are shorter and
more compact than . those of Baart
38 and the plant is slightly shorter
and matures later. The stems are
strong and resistant to lodging.

Lemhi has yielded well at Mesa
and Safford and has mill accept -.
ance for certain purposes in several
areas of the west. Although prom-
ising, it cannot... yet be . recom-
mended.

Fedawa .

Fedawa is an awn.iessä white

Plate VIL -Spike of Lemhi wheat and
threshed grain (natural size).

spring wheat. The kernels are
slightly longer than those of Awned
Onas, but otherwise are similar in
appearance. The plant is 5 to 10
inches shorter than Baart 38 and
about the same in 'maturity. The
stems are strong and resistant to
lodging.

Fedawa has yielded very well at
Mesa but has not proved to be
superior to Awned Onas and so is
not recommended..



Oats
Oats are grown more for their

value as winter pasture than for
grain in southern Arizona. Large
numbers of varieties have been

9

tested for grain production, how-
ever, and yields of some of the most
promising varieties are shown in
Tables 7 through 9.

TABLE 7. -THE ANNUAL AVERAGE YIELD OF OAT VARIETIES GROWN AT
THE MESA EXPERIMENT STATION, MESA, ARIZONA

(Expressed in per cent of Palestine)
Variety 1951 1952 1953 1954 Average

California Red 108 90 81 82 8
Markton 88 84 62 71 75
Palestine 100 100 100 100 100
Ventura 109 100 84 92 93
Yield of Palestine
calculated in lbs. /A. 3,063 3,034 3,820 4,483 3,600

TABLE 8. -THE. ANNUAL AVERAGE YIELD OF OAT VARIETIES GROWN AT
THE SAFFORD EXPERIMENT STATION, SAFFORD, ARIZONA

(Expressed in per cent of Palestine)
Variety 1950 1951 1953 1954 Average

California Red 160 69 66 76 87
Markton 160 89 -t 48 --
Osage 188 100 -t 72 -
Palestine 100$ 100 100 100 100
Ventura 196 111 100 80 118
Yield of Palestine
calculated in lbs. /A. 1,977 2,832 3,187 2,000 2,499

The 1952 nursery was destroyed by birds.
tThis variety was not included in the nursery.
$Badly winter killed.

TABLE 9. -THE ANNUAL AVERAGE YIELD OF OAT VARIETIES GROWN AT
THE YUMA EXPERIMENT STATION, YUMA, ARIZONA

(Expressed in per cent of Palestine)
Variety 1949 1950 1951 1952 Average

California Red 52 30 30 16 32
Markton 42 29 31 31 33
Palestine 100 100 100 100 100
Yield of Palestine
calculated in lbs. /A. 4,074 3,941 4,350 3,916 4,070

Oat Varieties

California Red
This is a midseason red oat with

brownish -red kernels (Plate VIII,
lower). The primary kernels are
all awned and have a distinct
"suckermouth" at the base. Before
threshing, there is a rather large

number of basal hairs on the pri-
mary kernels. The secondary ker-
nels are also usually awned, but
have no suckermouth. A third ker-
nel may develop, but this is infre-
quent.



Plate III.ie}ét and :f#erets Òf P,Al.-
esua. oats (Upper ) and California Red
oats (lver); Ittatur.al ae.

The wiriter growth of California
Red is the most prostrate.. of any
-oat cornnaonly grown in southern
Arizona. The mature plants, how-
ever.;. are :rather tall, averaging
more than 4Q inches in height. at
Mesa .

California .ed has been the rec-
omrciended oat variety for grain
production in southern Arizona for.
a number. of , years. Only recently
has any other variety approached'
it in yielding ability in the area.
Recent tests, owever;,indicate that.
Palestine- is slightly better in the.
Salt ' RiVer ; . and .distinctly
superior in the Yuma Valley; and
that Ventura . is the. Saf-
ford: area:

Plate IX.- pikelet and florets of Mark-
ton oats (upper) and Ventura oats (low-
er). Natural size.

Markton
Markton a ` midseason white

oat with : yellowish white kerneli
(Plate IX).. The primary kernel is
awned; the secondary kernel usu--
ally: is not. The awn is black and
twisted at the base while the re-.
niainder is straight and. light brown
in color. The basal hairs on...th*
primary kernel are fewer in nutti-:.
ber than in California .Red, arid
there is practically no suckermouth
present. Markton has averaged
about 4 inches taller at maturity

Red ahd is, morethan California
resistant to lodging.

Markton is the oat ` variety rec-
ommended for pasture use. It
makes fair growth during the win-
ter and continues this growth well



into the late spring period. In com-
parison with barley, its principal
advantage is the ability to continue
vegetative growth into the warm
months. Its chief advantage over
many varieties is in its ability to
make fair growth during the win-
ter.
Palestine

Palestine is an early oat with yel-
lowish kernels that darken at the
base to a brownish- yellow. Both
primary and secondary kernels
normally bear straight straw -col-
ored awns. The primary kernel has
many basal hairs and a very dis-
tinct suckermouth. Frequently the
hairiness extends halfway up the
kernel. A third kernel frequently
develops, although it is always
quite small.

Palestine is the earliest oat
grown in Arizona. It heads two
weeks or more before California
Red and matures about as early as
Arivat barley. This variety is 12
to 18 inches shorter than California

Selection of
The use of high quality planting

seed is always a sound investment.
Seed quality is measured in terms
of (1) trueness to type, (2) per-
centage of viable seeds, and (3)
freedom from weed seeds.

Arizona farmers who use seed
certified by the Arizona Crop Im-
provement Association know they
are planting seed of the highest
quality. The blue tag sewed on the
sealed bag guarantees that the seed
inside is of the variety indicated.
Such seed is not more than two
seed generations removed from
Foundation seed grown under the
supervision of the plant breeders
of the Arizona Agricultural Experi-
ment Station. The certification tag
also shows the percentage of viable

11

Red and lodges more readily. Shat-
tering is frequently a problem.

Palestine is recommended for
grain production in all areas below
2,000 feet elevation in southern Ari-
zona. Because it winterkills severe-
ly at temperatures below 15° F. it
is not recommended in the Safford
Valley and similar areas.
Ventura

This is an early to midseason oat
with yellowish kernels (Plate IX,
lower). Neither the primary nor
secondary kernels are normally
awned. The primary kernels may
occasionally have a few basal hairs;
the suckermouth is small and in-
conspicuous. Ventura heads five to
seven days before California Red
and is several inches shorter at
maturity.

Ventura has the highest average
yield of all oat varieties at Safford
and is second to Palestine at Mesa.
It is recommended for those areas
of southern Arizona ranging in ele-
vation from 2,000 to 3,500 feet.

Planting Seed
seeds, which must be 85 per cent or
higher for barley, oats, and wheat
to meet the requirements for cer-
tification. It is risky to plant seed
unless the viability is known, if a
good stand is expected.

The blue tag of the Arizona Crop
Improvement Association guaran-
tees that there are no seeds of
noxious weeds in the bag. Only a
few seeds of the common annual
weeds are permitted. Much of the
spread of noxious weeds has been
done through planting crop seeds
containing seed of these pests.

The Arizona Crop Improvement
Association is the only organization
with the authority to certify crop
seeds in Arizona.
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Date of Planting

Satisfactory yields of grain may
be obtained from most small grain
varieties in southern Arizona from
plantings made as early as mid -
October and as late as mid -January.
This statement is supported by the
information presented in Tables 10
through 13. Plantings made as late
as mid -January are likely to result
in reduced, though usually satis-
factory yields.

It is fortunate that there is con-
siderable leeway in planting dates,
since there often are wide seasonal
variations in climate in this area.
This makes yearly variations in
yields from very early and very
late plantings extremely large.

During years with a long, cool
spring, plantings of barley made in
March have matured good crops.
During those years, when hot
weather comes unseasonably early,
January plantings may be seriously
handicapped. On the other ex-

treme, a late frost may catch early
plantings during flowering and
cause a high degree of sterility. For
these reasons, it is recommended
that the small grains be planted
during the period November 15 to
December 31.

When double cropping is prac-
ticed, an ideal planting date cannot
always be met. Consequently, the
choice of a variety for late planting
is an important consideration.

Tables 12 and 13 give the results
of a three -year test at Yuma. These
results are the basis for the barley
and wheat varietal recommenda-
tions given in this bulletin for the
Yuma area. At Mesa, it is recom-
mended that California Mariout in-
stead of Arivat be planted if the
planting date is January 15 or later.
From February 5, 1953, at Mesa,
California Mariout averaged 4,818
pounds per acre, while Arivat aver-
aged only 3,861 pounds per acre.

TABLE 10. -THE INFLUENCE OF PLANTING DATE ON THE YIELD OF OATS
GROWN AT THE MESA EXPERIMENT STATION, MESA, ARIZONA*

(Expressed in per cent of Mid -December planting date)
Planting date 1935 1936 1937 Average

Mid -October 90 104 124 104
Mid -November 114 93 150 117
Mid -December 100 100 100 100
Mid -January 90 104 93 96
Mid -February 63 82 60 69
Yield of Mid -December
calculated in lbs. /A. 3,325 3,338 2,371 3,011

"Average of three varieties: California Red, Markton, and Texas Red.

TABLE 11. -THE INFLENCE OF PLANTING DATE ON THE YIELD OF BARLEY
GROWN AT THE MESA EXPERIMENT STATION, MESA, ARIZONA'*

(Expressed in per cent of Mid -December planting date)
Planting date 1936 1937 Average

Mid -October 87 152 110
Mid -November 96 124 106
Mid -December 100 100 100
Mid -January 80 96 86
Mid -February 41 67 50
Yield of Mid -December
calculated in lbs. /A. 5,045 2,726 3,886

-Average of three varieties: Common 6 -Row, Union Beardless, and Vaughn.
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TABLE 12. -THE INFLUENCE OF PLANTING DATE ON THE YIELD OF TWO
BARLEY VARIETIES GROWN AT THE YUMA EXPERIMENT STATION,

YUMA, ARIZONA
(Expressed in per cent of the December planting date)

Planting date Variety
Average

BothArivat California Mariout
1951 1952 1953 Average 1951 1952 1953 Average Varieties

November 107 126 - 106 98 75 - 89 97
December 100 100 100 100 100 100 100 100 100
February 84 83 113 95 78 78 132 95 95
March 60 68 90 74 75 46 114 76 75

Yield of Decem-
ber calculated
in lbs. /A. 3,774 3,515 4,638 3,976 4,344 5,323 4,247 4,638 4,307

'Destroyed by birds.

TABLE 13. -THE INFLUENCE OF PLANTING DATE ON THE YIELD OF
THREE WHEAT VARIETIES GROWN AT THE YUMA EXPERIMENT STATION,

YUMA, ARIZONA
(Average yield expressed in per cent of the December planting)

Planting date Variety
Planting

date average

Awned Onas Ramona 44
White

Federation 38
November 117 88 85 97
December 100 100 100 100
February 75 71 78 75
March 55 55 66 58
Yield of December
calculated in lbs. /A. 3,493 3,762 3,264 3,506

''Average of three years: 1951, 1952, and 1953.

Seedbed Preparation
Difficulties in obtaining stands of

small grains are not as great as
with many other crops. The strong
seedlings are capable of pushing
their way through hard crusts and
through a considerable depth of
soil. Poor stands are usually due
to failure to place the seed in a
moist soil, or to the use of poor
seed. Nevertheless, seedbed prepa-
ration is important, since it can af-
fect the growth of the plants
through the entire growing season.

A properly prepared seedbed
should leave the soil loose and fri-
able through the entire season in
order to promote proper aeration,
water penetration and root growth.

To prevent compaction, the soil
should not be worked when too wet
or too dry, and unnecessary opera-
tions should be avoided. For more
specific information on this subject,
read Arizona Agricultural Experi-
ment Station Bulletin 257, Tillage
Practices for Irrigated Soils.

The controversy between the ad-
vocates of planting in a moist seed-
bed and those who prefer to plant
in a dry seedbed and then irrigate,
continues. Planting in a dry seed-
bed requires fewer operations in
the preparation of a seedbed, and
there is no danger of working the
land while too wet. On the other
hand, if the crop is planted and ir-
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rigated during cold weather, the
seedlings emerge later and are less
vigorous than if the seed had been
planted in a moist seedbed. Also,
this practice should never be fol-
lowed on land known to be weedy,
since it allows the weeds an equal
start with the grain. General rec-
ommendations may be summarized
as follows:

1. In "problem soils," i.e., those
in which it is difficult to obtain
good seedbed conditions in a moist
soil, the practice of planting in a
dry, rough seedbed and then irri-
gating is often safest. If this proce-
dure is to be followed, there should
be no cultural operations other than
plowing and bordering, since pul-
verizing the soil must be avoided.
At this point if the ground is too
cloddy for planting, irrigate before

planting and then prepare a seed-
bed with as few operations as pos-
sible and plant in moisture. In ex-
tremely sandy soils, irrigating after
planting is often essential to obtain
proper moisture conditions for
germination.

2. When weeds are expected to
be a problem, irrigate before plant-
ing, allow as many weeds to germi-
nate as possible, and then destroy
the weed seedlings while preparing
the seedbed.

3. In preparing land for small
grain pasture, speed is often essen-
tial, since a delay of one week in
planting often delays the date of
first pasturing by three weeks to a
month. If faced with such a delay
in pre -planting irrigation, several
days can be saved by planting in a
dry seedbed and then irrigating.

Methods of Planting

Two planting methods are em-
ployed in southern Arizona, i.e., use
of the grain drill and broadcasting.
Each may be advantageous under
particular circumstances. In gen-
eral, the grain drill should be used
when planting in a moist seedbed;
broadcasting is generally most sat-
isfactory when the first irrigation
follows planting.

If the drill is used when the crop
is irrigated after planting, care
should be exercised to see that the
seed will not be placed too deep
after the irrigation has "melted
down" the clods. To be sure, seed
usually should be dropped on the
surface.

Rate of

The usual planting rate for small
grains is about 75 pounds per acre.
Experimental results have indicat-
ed, however, that a wide range of

Broadcast seeding when planting
in a moist seedbed has two dis-
advantages. In the first place, an
extra disking is necessary to place
the seed into moist soil. Secondly,
this disking leaves some seed so
shallow that they will not be in
contact with enough moisture for
germination, while some seed is
placed so deep that the seedlings
will be weakened upon emergence
-if they manage to emerge at all.

When drilling the seed into moist
soil, the seed should be placed 1 to
2 inches deep into good moisture.
This depth is not counting the dry
mulch on top, if such exists.

Planting

rates will give quite similar results.
Except for very late plantings -
that is, after February 1- high
planting rates are seldom called



for, since seeding rate is not the
important factor in obtaining a
stand. If proper seedbed conditions
exist, an adequate stand may be
obtained at a seeding rate of 50
pounds per acre. On the other
hand, poor seedbed conditions may
prevent obtaining a good stand
even though the seeding rate might
be 150 pounds per acre. Experi-
ments conducted at the Mesa Sta-
tion have shown that under good
conditions there is little difference
in final yield from seeding rates
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varying from 50 to 140 pounds per
acre (see Tables 14, 15 and 16). The
higher rates almost invariably re-
sult in lodged grain, however, thus
increasing the difficulty of harvest.

Seeding at 60 to 80 pounds per
acre is recommended for all the
small grains unless planted after
February 1. Preliminary tests have
indicated that after February 1 the
seeding rate should be increased to
at least 100 pounds per acre to
realize the maximum possible yield.

TABLE 14.-THE INFLUENCE OF RATE OF PLANTING ON THE YIELD OF
ARIVAT BARLEY GROWN AT THE MESA EXPERIMENT STATION,

MESA, ARIZONA
(Expressed in per cent of the 80 -pound rate)

Planting rate
Year Planting rate

average1949 1951 1952
50 lbs. /A. 114 98 99 102
80 lbs. /A. 100 100 100 100

110 lbs. /A. 112 95 105 103
140 lbs. /A. 104 98 99 100
Yield of 80 -1b. rate
calculated in lbs. /A. 3,660 5,342 5,225 4,742

TABLE 15. -THE INFLUENCE OF RATE OF PLANTING ON THE YIELD OF
AWNED ONAS WHEAT GROWN AT THE MESA EXPERIMENT STATION,

MESA, ARIZONA
(Expressed in per cent of the 80 -pound rate)

Planting rate
Year Planting rate

average1951 1952
50 lbs. /A. 100 98 99
80 lbs. /A. 100 100 100

110 lbs. /A. 98 98 98
140 lbs. /A. 95 104 99
Yield of 80 -lb. rate
calculated in lbs. /A. 4,641 4,436 4,539

TABLE 16. -THE INFLUENCE OF RATE OF PLANTING ON THE YIELD OF
MARKTON OATS GROWN AT THE MESA EXPERIMENT STATION,

MESA, ARIZONA
(Expressed in per cent of the 80-pound rate)

Planting rate
Year Planting rate

average1949 1951 1952
50 lbs. /A. 113 99 103 105
80 lbs. /A. 100 100 100 100

110 lbs. /A. 112 96 92 100
140 lbs. /A. 123 97 97 106
Yield of 80 -1b. rate
calculated in lbs. /A. 2,854 3,172 2,684 2,903
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Fertilization
Nitrogen is the fertilizer element

most likely to increase yields of
small grains in southern Arizona.
In certain areas, responses are ob-
tained from phosphate fertilizers.
The addition of potassium fertiliz-
ers have thus far not resulted in
increased yield of small grains in
this area.

These statements are generalities
and they do not tell the farmer
when and how he should fertilize
his own fields. Unfortunately, Ex-
periment Station research cannot
establish these specific facts for
him, since every farm differs in
some respects from every other
farm. Soil tests are of value in de-
termining these facts, if properly
taken and properly analyzed. A
knowledge of the past cropping his-
tory of the land may also be useful.
If a field is just out of alfalfa, addi-
tions of inorganic fertilizers prob-
ably will not be necessary except
on extremely sandy soils.

When small grains folow a sor-
ghum crop or Sudan grass, a nitro-
gen fertilizer at a rate of about 50
pounds of elemental nitrogen per
acre should be applied at the time
the preceding crop is plowed under.
An additional application before
planting should be made at a rate
of 25 to 50 pounds of nitrogen per
acre.

Much of this nitrogen is used by
microorganisms which require ni-
trogen for their own growth in de-
composing the crop residue. Since
there is not enough nitrogen to sup-
ply this need in the sorghum stalks,
the surplus needed is taken from
that already present in the soil.
Consequently, much of the avail-
able nitrogen is temporarily tied up
by the microorganisms. When de-
composition has been completed,

the organisms die and the nitrogen
is again released in an available
form. In order to hasten this de-
composition, nitrogen fertilizer is
applied at the time the stalks are
plowed under so that a lack of ni-
trogen will not limit the amount of
microbial activity. The second ap-
plication is made to supply the
needs of the crop in its early growth
stages.

Fertilizer tests on land that has
been in soil -depleting crops in the
Salt River Valley have indicated
that nitrogen is generally needed
on such lands in that area. Occa-
sionally, responses to phosphates on
small grains have been observed
there also, but this has been much
less frequent than responses to ni-
trogen fertilizers. In the Yuma Val-
ley, similar tests have given similar
results except that phosphate fer-
tilizers are more often needed
there. In the Safford Valley, fer-
tilizer responses have not been ob-
tained with either element, prob-
ably because the salty soils in that
area limit plant growth more than
lack of fertilizer.
Source of nitrogen

Various nitrogen fertilizers are
on the market. Tests have indicated
little difference between the vari-
ous products when applied at the
same rate of nitrogen per acre. This
assumes a uniform distribution of
the fertilizer in the soil. When liq-
uid fertilizers are applied in the
irrigation water this may not al-
ways be the case, particularly,
where "slick" spots occur in the
field and interfere with water pene-
tration.

Sodium nitrate should not be ap-
plied. The presence of sodium in
our soils is responsible for many of
the soil structure difficulties in the
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TABLE 17. -THE EFFECT OF TIME OF APPLICATION OF NITROGEN FER-
TILIZER ON THE YIELD OF ARIVAT BARLEY GROWN AT THE

MESA EXPERIMENT STATION IN 1947
(Expressed in per cent of the before- planting application)

Time of application
Rate of application

(lbs. /A.)
Yield

(per cent of before -planting
application)

No fertilizer o 81
Before planting 40 100
Half before planting, and
half at heading time 40 96
At heading time 40 85
Yield of the before -planting
application calculated in lbs. /A. 3,848

arid southwest. To consciously add
greater amounts of this element is
considered extremely unwise.
Time of application

Experiment Station tests have
indicated that on medium- and fine -
textured soils there is no advantage
in splitting the fertilizer applica-
tions. Applications following plant-

Irrig
Proper irrigation practice is one

of the most important factors in
obtaining high yields of grain. Al-
though the exact time of irrigations
will vary with the nature of the
soil involved and with each grow-
ing season, certain principles apply
to all soils and seasons.

The first irrigation, whether ap-
plied before or after planting,
should saturate the soil to a depth
of 4 to 5 feet. A deeper irrigation
is a waste of water for the grain
crop and may be harmful through
the leaching of nitrates beyond the
root zone.

Irrigation during the seedling
and early tillering stages is nor-
mally unnecessary even in fairly
coarse -textured soils if a penetra-
tion of 4 to 5 feet was achieved in
the first, or preplanting irrigation.
Cold temperatures are generally
the rule when the small grains are

ing often are not as effective as
preplanting treatments (Table 17) .

On extremely sandy soils, however,
frequent light fertilizer applica-
tions are necessary for maximum
yields. The soluble nitrogen fer-
tilizers are readily leached beyond
the root zone by irrigation water
in such soils.

ation
in the seedling or tillering stages.
Irrigation during periods of low
temperatures frequently causes
yellowed plants and retarded
growth.

If the proper water penetration
was obtained in the first irrigation,
the second irrigation will be need-
ed at about the time the plants be-
gin to joint. The prevailing tem-
perature is generally warmer at
this time and the cooling effect of
the application of the irrigation wa-
ter is not harmful.

On sandy soils unable to hold
enough water to meet the above
schedule without causing serious
water stress on the plants, the pos-
sible ill effects of irrigating during
cold weather must be balanced
against possible damage caused by
overstressing the plants.

One or two irrigations are neces-
sary during the period from late
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jointing or boot stage to the soft
dough stage of kernel development.
These stages occupy a relatively
short period, but it is during this
time that grain plants use water
most rapidly. Overstressing the
plants for water may cause serious
decreases in grain yield. The deci-
sion to make one or two irrigations
during this period will rest partly

on the availability of water for the
crop and partly on seasonal tem-
peratures. If temperatures are high
during kernel development, it is
likely that two irrigations will be
necessary. Irrigation after the
dough stage has been reached has
little, if any, effect on kernel de-
velopment and may cause losses
through increased lodging.

Weed Control

Weed control in small grains is
largely a matter of good farming
practice. Small grains grow rapid-
ly when properly planted, fertilized
and irrigated, and will smother out
most weeds. There are a number
of supplemental practices that aid
in weed control, however. These
may be summarized as follows:

1. Use a good crop rotation. Three
to four years in alfalfa will elimi-
nate most of the weeds that are
troublesome in small grains.

2. Drill the seed across the bor-
der ridges so that a stand of grain
is obtained on the ridges as well as
between them. Unplanted border
ridges are a major breeding ground
for weed seed.

3. Encourage fast, early growth
of the grain by proper tillage,
planting, and irrigating.

4. Germinate as many weed
seeds as possible with the preplant-
ing irrigation and destroy the seed-
lings during seedbed preparation.

5. Plant at the proper date.
Many winter annual weeds do not
germinate in southern Arizona un-
til midwinter. The larger the grain
crop is at the time of germination,
the better the chance that the
weeds will be smothered out by
the crop. This precaution is of par-
ticular importance when wild oats
is the principal weed.

6. Control weeds along fences
and ditchbanks with a chemical
weed killer. A mixture of one -third
diesel oil and two- thirds water for-
tified with 1 quart of a "dinitro"
type fortifier for each 50 gallons of
mixture will kill all annual weeds
present in such areas. Agitate this
mixture thoroughly before and
during spraying.

If followed diligently, the prac-
tices mentioned above will result
in weed -free grain. Occasionally;
weeds will get the upper hand and
emergency measures are called for.
In such cases, 1 pound amine 2,4 -D
per acre will eliminate practically
all broadleaf weeds without serious
injury to the small grains. Al-
though tests at Tucson indicate
that 1 pound 2,4 -D per acre will not
cause serious yield reductions at
any stage of growth of barley,
spraying should be avoided during
the seedling stage of the grain and
during the period from late joint-
ing to heading, since experiments
at other stations have indicated
that injury is possible during those
stages.

Take precautions against exces-
sive drift of 2,4 -D sprays, which
will seriously injure most broadleaf
crops. Do not spray when winds
exceed 5 to 10 miles per hour; keep
the spray boom as low as possible



consistent with obtaining complete
coverage; use moderately high
spray volumes (30 to 40 gallons per
acre) ; and use relatively low pres-
sures (25 to 35 pounds per square
inch).
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For other precautions in the use
of 2,4 -D and other information
about weed control in small grains,
consult Arizona Agricultural Ex-
tension Circular 217, Kill Weeds in
Small Grains.

Summary of Small Grain

Variety Recommendations

A very common question among
Arizona farmers is, "What variety
of small grains shall I plant ?" This
question can be answered in a gen-
eral way by dividing the state into
areas on the basis of elevation and,
more specifically, by considering
the state by counties. Table 18
gives a summary of the small grain
variety recommendations for .south-

ern Arizona based on elevation, and
Table 19 gives a summary of the
small grain variety recommenda-
tions by counties for different
planting dates. These are general
recommendations based on the re-
sults of small grain experiments
conducted during the past several
years by the Arizona Agricultural
Experiment Stations.

TABLE 18.- SUMMARY OF SMALL GRAIN VARIETY RECOMMENDATIONS
FOR SOUTHERN ARIZONA

Elevation Crop Varieties recommended
for grain production

Varieties recommended
for pasture

Feet

0 -1000 Barley California Mariout (normal and
late planting)

Arivat (early planting)
Wheat Awned Onas (early planting)

Ramona 44 (late planting)
Oats Palestine

1000 -2000 Barley Arivat
California Mariout (late

planting only)

Wheat Awned Onas
Baart 38 .

Oats Palestine
California Red

2000 -3000 Barley Arivat

Wheat Awned Onas
Baart 38

Oats Ventura

Vaughn

Markton

Vaughn

Markton

Vaughn

Markton
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