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UPLAND COTTON PRODUCTION IN ARIZONA*
BY W. I. THOMAS

INTRODUCTION
Interest in upland cotton developed in Arizona shortly after

the first World War. Since that time upland cotton has become
the major cash field crop of the state and at the present time
(1947) occupies one quarter of the cultivated acreage. A publi-
cation was issued by this station in the early years to cover its
culture, but much has been learned in the past twenty -five years.
Many experiments in its culture have been made, new varieties
and strains of cotton have been developed, machinery has been
improved, marketing has become more systematic, and certain
new insecticides and fungicides are available for insect and dis-
ease control.

To maintain production of this crop on high -cost, irrigated lands
every effort is made to maintain heavy yields per acre of quality
cotton. Hence experimental work at this station has been designed
to investigate the production and quality aspects of cotton. Even
in the short time cotton has been grown in the state, production
centers have changed. New cotton areas are tried, and certain
regions with a cotton history are abandoning the crop. This
situation leads to requests from farmers in the new areas for
information as to its culture, and inquiries from those already
raising the crop as to methods of improvement. This publication
is an effort to summarize the information obtained from many
experiments and surveys made by this station.

THE COMMERCIAL VARIETY

There are many cotton varieties, most of which have been
grown on the experimental plots of this station. The commercial
variety now grown and recommended for all areas in Arizona
is Acala. Several different strains of that variety are grown.
Over the years this variety has outyielded all other cotton varie-
ties. Santan and Shafter strains of Acala are highly productive,
big bolled, 1 -1/32 in. cottons, with a high ginning percent-
age. The strains are similar, and a farmer need not be too much
concerned when he orders seed of one kind and receives the
other. These strains of Acala are adapted to Maricopa, Pinal,
Pima, and Yuma counties.

'`The author wishes to express grateful appreciation to Dr. R. S. Hawk-
ins, now Vice -Director of the Experiment Station, and agronomist for
many years, who was responsible for many cotton projects, the results of
which are incorporated in this publication; to Dr. R. L. Matlock who gave
valuable suggestions and assistance in the preparation of the manuscript;
to Prof. E. H. Pressley, upland cotton breeder in this station, from whom
the author received much of his training and experience, and to Mr. D.
C. Aepli, Superintendent of the Mesa Experiment Farm, who has been
most helpful in bringing the field tests to a successful conclusion.
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At the higher elevations strains of New Mexico Acala seem to
yield better. These strains are quite different from the Acalas
used in the lower valleys. They have a longer staple, a stronger
lint, and some are resistant to Verticillium wilt. A farmer in any
area should be sure he does not receive a shipment of New Mex-
ico Acala when he orders Shafter Acala, or receives Shafter Acala
when he orders a New Mexico strain.

New Mexico W 29 strains tend to be wilt resistant and are rec-
ommended where this disease is a problem. New Mexico Acalas
should not be used in Maricopa, Pinal, and Pima counties because
they are not adapted in these areas. New Mexico strains should
be planted in Graham and Greenlee counties, and perhaps in
other areas above about 3,000 feet elevation.

Plant breeders of the various experiment stations reselect these
cotton varieties annually and increase the seed under isolated con-
ditions to prevent mixture. This seed is turned over to the various
crop improvement associations for increase and ultimate use for
the commercial crop. Because of this procedure, improved seed
is received each year even though it still carries the same strain
or variety name. This process is continuous and as varieties and
strains are improved they replace the old ones in a regular order.

At the present time certain new early maturing strains having
stronger fiber are being increased by the Arizona Experimental
Station for future release to growers.

OTHER COTTON VARIETIES
The characteristics of a number of cotton varieties are listed

in the following table. These data have been condensed from
the results of many variety tests. There may be special circum-
stances where an Arizona grower will desire to use one of these
cottons.

Early varieties such as Delta Pineland, Paula, and certain new
hybrid varieties may be of use in areas of short growing season,
in areas where insect populations are high, on root -rot land, and
in a rotation system where the crop must be out of the way to
make room for a winter crop. Premium staple cottons such as
Coker's Wilds, Tidewater, and Ewing's Long Staple do not yield
well in Arizona, have a low ginning percentage, and do not bring
a price in this area to make up for the differences. Price differen-
tials for staple length change, however, and these varieties are
grown so that if premiums warrant their use they will be avail-
able.

ARIZONA COTTON PRODUCTION CENTERS

Most of Arizona's cotton at the present time is raised on suit-
able lands in Pinal, Maricopa, Pima, and Graham counties. A
limited acreage is grown in Yuma, Santa Cruz, and Cochise coun-
ties. Yuma County at one time led the state in the production
of this crop, but an increasing insect population, other desirable
crops, and possibly unknown factors have led to its practical dis-
appearance from this county. Cotton production over the years
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has been increasing at the higher elevations within the state, and
decreasing at the lower elevations. This decline in the lower
valleys has been related closely to the hemipterous insect popula-
tion. It remains to be seen whether the development of new in-
sectides, early varieties, and a more favorable price relationship
of cotton to other crops, will stop this trend and restore produc-
tion in those areas where it is being abandoned. Successful cot-
ton production at the higher elevations results from little or no
insect damage and general high yields. The main limitation is
the shortness of the growing season. Early varieties are being
tried and possible success may result.

Pinal County is the center of cotton production in the state of
Arizona at this time. Good cotton prices, plus water costs too
high for many other craps, has encouraged cotton production in
this county, with its large, level farms having private irrigation
systems.

Table 2 shows the average acreage in Arizona cotton for various
years.

TABLE 2.- AVERAGE ACREAGE OF COTTON IN ARIZONA BY
COUNTIES FOR VARIOUS YEARS

County 1920* 1930 1940 1946 1947
Cochise 23 50 2,150
Graham 3,000 14,000 11,200 10,950 15,650
Greenlee 00 1,000 870 1,200 1,250
Maricopa 182,000 71,700 91,000 33,200 55,050
Pima 1,000 7,000 6,600 11,100 15,300
Pinal 9,000 44,300 39,500 85,000 127,200
Santa Cruz 00 00 00 600 600
Yuma 27,000 31,000 4,640 900 1,500
Total 222,000 169,000 155,000 143,000 218,700
*Much of this was American -Egyptian cotton.

CHARACTERISTICS OF GOOD COTTON LAND

Land that is suitable for other crops is generally suitable for
cotton. Heavy clays will generally give superior yields, but these
soils are hard to handle in that they puddle easily, dry out rapid-
ly and crack on the surface, and may take water slowly. Such
soils must not be tilled when wet, should be quite level, and long
irrigation runs used.

Extremely sandy land, on the other hand, is difficult to keep
moist. A great deal of water is lost through deep penetration.
Only short runs (500 or 600 feet) should be used. Side fall should
be corrected, but such land needs considerable slope (probably
3 to 5 inches per 100 feet). Irrigation water should be forced
quickly over this type of land by using two or three siphon hoses
to a water furrow at a time, especially early in the season.

Land that has a root rot or nematode history should be avoided
as cotton is susceptible to both of these diseases. Cotton is some-
what resistant to alkali, but land that is known to be of uneven
fertility should be avoided, as the rank growth of the good areas
will prevent one from getting a cultivator through the rows in
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Usually 1 acre -foot of water is required' before planting on the
heavier soils, and 1/2 acre =foot of water is necessary on sandy soils
at this time. After the land has dried out enough for tillage, which'
varies from two to three days for sandy ``soils, to two weeks for
heavy soils, the beds or borders are disked and harrowed. A plank
drag, -following the harrow, will smooth off the land for the
planter marker. :Some farmers disk only. Sandy land in beds
may need: only a light harrowing.

On many heavier -type soils in Arizona soil puddling can be
avoided best by plowing the land when dry, then irrigating sev-
eral weeks ahead of preparing a cotton seedbed. A light harrow-
ing ten to fourteen days after the irrigation will provide a good
surface mulch and if not worked further' such land Will "cOndi-
tion itself" and be in good tilth for planting as much. as three to

IV.-- Disking beds down after first irrigation sor to planting.
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five weeks later. That practice of course will not
types óf soil.

SIJBSOIÍ.ING
. ... .. . ..... ... .. . . . . . . .. .. .. .. .. ..

Ubsoiling. to : depths of 18 to 36 inches is widely done in ` A
zona. N.iany experirnents have indicated its doubtful value except
under conditions where a tight hardpan is broken up, or where
a sand fill has developed. Subsoiling is done mainly in an effort
to . improve . wàter. penetration. As a rule, . however, the "ti ht"
condition is the result of compacting the soil with tillage im ._. .

work tati

Plate VI. -Large ripper useful` in deep tillage and in getting s
of newly cleared land.

umps ot



UPLAND COTTON IN ARIZONA

Plate VII.-Four-row planter-...:;: of the packer wheel type

ments and it occurs mostly in the upper soil layers. It is thought
ordinary plowing to a 10- to 12 -inch depth should break this

up. However, an occasional ripping to a depth of about 18 inches
may be necessary.

PREPARATION OF SEED, METHOD, RATE , AND DEPT:
OF PLANTING COTTON

Whether cotton is planted on beds, in furrows, or "on the flat"
makes little difference, as shown in data obtained from various
tests at the Mesa Experiment Farm. The main idea is to plant
the seed in such a way as to assure getting a quick, full stand of
plants. A standard planter of -the packer wheel type is used gen-
erally The addition. of drag chains behind the wheels gives a
better mulch without too much packing. In soils that tend to
dry Out badly a 6-inch ridge generally is thrown up over the
drilled row by means of disks behind the planter, shoe, to con-
serve moisture. This'ridge must be harrowed off four or five days
later.

A seeding rate '0 '30 lb. is recommended unless delinted seed
is used, in which ease the seeding rate may be cut in half, and
delinted seed has other advantages than just disease control. It
is-:easier to handle,, `given quicker stands, can be 'dropped with,.
hill plates, and can be seeded at a lower rate. Most of the plant'
ing seed' now used in the state is: either delinted mechanically
or by acid and treated with mercuric dusts Experimental work
is now` in progress designed to determine the 'possibility of preci-
sion planting or other methods of handling to eliminate the ne-
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; vating. . hese: disks can later: be. turned: around and used in :ti
hilling up postion for midseason eed control.

After the plarits arè- bloQììaing, deep çìxltivtio,n must be avöid
he:: cutting; of feeder roots-;wll cause undue shedding. 1±

ls.te ciïlIvatldn.:. may.: 'be, cauSed:. ;by:.;,,purh:aill ;;:nw :5vùee: ; s: a:: ':tg. p:time of year; or by moving equipent" wth.out àdjusting it fr
a deeply txlled field : to one that has,: been cultivated only to a sha7. "

©w epth iri thè earl ` art::of:tne seasòiì'; +Qne thin h
e over.emphaszed .is to: avod cultiyatön when the fièlds ,ar

,too wet dust .-

cultiva:ti "y nn s desirable..:
.

:, ... . .. . . .. ... ... ....: .
.
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behrrid tractor
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Plate XII.- Tractor with complete shovel set -up for cotton that is over
6 inches in height.

THINNING

The spacing of cotton plants in the row is perhaps the least
critical phase of cotton production. Spacings ranging from 4 to
30 inches show little difference in final yields of cotton produced.
Closer spacing will hasten maturity. Approximately a 12 -inch
spacing is recommended, however, at present. Overthinning, or
too early thinning should be avoided because of possible later loss
of plants. One or two plants to a hill is sufficient. Thinning is
usually done by hand hoeing, a laborer generally doing about 2
acres a day. However, because of the wide variation in spacing
allowed, Dixie choppers, beet thinners, flame thinners, and cross
row cultivation may be used to advantage where stands are good.
The reason for nonadoption of these mechanical means in Arizona
to date is that where the stand is poor, the machine generally
gets the few remaining plants, and where the stand is thick they
leave too many plants to a hill.

TABLE 4.- EFFECT OF SPACING ON FINAL YIELD OF COTTON
PRODUCED*

Test no.
Yield of lint per acre

4 in. 8 in. 12 in. 18 in. 24 in. 30 in.
1 891 918 857 958 834 834
2 552 507 514 511 526 510
3 1176 1023 1019 1122 1170 1184
4 435 476 532 513 499 437
5 651 671 617 683

Average 764 715 719 744 742 741

Data from Arizona Bulletin 135.
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Considerable interest is being shown now in inorganic, com-
mercial fertilizers for cotton. Controlled experiments and field
surveys made in earlier years failed to show enough profit to
warrant a recommendation for their general use. It is thought
that a trial in a small way on the individual farm concerned, is
the only way to determine fertilizer requirements since this is
largely a local problem in this state. On sandy lands an applica-
tion of 200 pounds of 16 -20 ammonium -phosphate, and 100 pounds
of ammonium nitrate, or 100 pounds of 11 -48 ammonium -
phosphate and 200 pounds of ammonium nitrate per acre, might
be tried in a small way to determine whether fertilizer would
give increased returns on the individual farm.

Data secured from the 1947 fertilizer test at the Mesa Farm
indicate that on heavy soils in a run -down condition an applica-
tion of 200 pounds of ammonium sulfate or 150 pounds of am-
monium nitrate produced enough extra yield to pay fertilizer
costs, based on 30 cent cotton and $65 a ton ammonium sulfate.
No spectacular increases in yields have ever been obtained in
our tests by the use of commercial fertilizers on heavy soils.

COTTON HARVESTING
In Arizona, cotton is hand -picked one or two times a season.

Early picking is desirable because the better grade generally
obtained sells at a premium. Late -picked cotton is more likely
to be weather damaged. Studies have shown that the grade of
our late -picked cotton runs low. We know too that a greater per
cent of Arizona cotton is picked later than is true in other irrigated
or rain -grown areas.

An average picker will pick approximately 200 lb. per day. The
.

price paid for picking is generally slightly less than 10 per cent
of the current price for lint cotton (all figures at pound rate) .

The cotton is weighed into trailers and an accounting made for
each picker. A cotton trailer should be built to hold between
1,300 and 1,400 lb. of seed cotton or multiples thereof, so as to
make even running bales. Seed cotton weighs about 10 lb. to
the cubic foot, and this fact should be kept in mind in trailer
construction.

Mechanical harvesting of cotton is done in some areas with
various types of machine pickers. They are generally one or two
row machines of a complicated construction. Their use up to the
present time has been discouraging, because of the poor grade
of cotton they pick, and because of their inability to pick the fields
clean. At the normal premium for grade differentials during the
past ten years, and the current prices paid to pickers, these ma-
chines have been unable to compete with hand -picking under
Arizona conditions. Their use has been stimulated by the low
price of cotton in the late 1930's, and by the wartime shortage of
labor during the second world war. Their general use as yet
cannot be recommended.. Each case must be studied in detail,
and only under certain conditions can their use be recommended
at present.
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Plate XV.-Two views :of . mechanical ,cotton haryester. being used in ,Ari4:;
zona- fiel s>.

.. . ....:...:..:.........:.... ..:. . ....:......:::..:.......... .
. ..: .:

ppers..:...:........ are m...........:.....:..Cotton Stripper's achines of a simple construction designed
to piek cotton. They gather .considerable foreign Material with
the cotton, thereby lowering its grade. They are not .recoin- .
mended" today for good cotton: in Arizona, but for poor fields and

mightfor late ;`b:vllies"` their use. rri h:t : rore. economical, :. : . , .. and
. .

These nach.ines are being improved .as the years go by, and are
bein g eX ? er n: e:n ted wi th.:.b

..the :various: :experiment- :stations and
by :large machinery If conditions- chan ge, these harvestin g
machines--may play an important. part ixì cotton production in
Arizorià.

-DEFOLIATION :
::

Reinoval ; of cotton : leaves to : facilitate. picking is accornplished
in:.: some places with calciun , cY anamid , : ( aerÒ:; defoliant) x applied
at a. 40-lb :peer

:
acre. rate , bY, plane: when the leaves are moist.

111f oistttre on the leaves for :three .:or four -hours ; is essential for
complete. defòlis,tiàri. Costs 'generally run at $3, or $f per acre.
This practice - has, snOt 'been- :too- successful in ., Arizona'. in the
past,.. but new products of merit are. being developed. It is one
of the steps in the over-all meehanièal.production program, and
if perfected no doubt it Will be more widely used in the future:
Some use is made of defoliants in rank cotton late in the fruiting
season to prevent boll ` rot:

MARKETING:ING`

There area number .of :cotton buyers in Arizona, mostly- located
in Phoenix, who purchase cotton Competition in this field is
especially keen, and sale to any well- established buyer will usual-
ly bring a'price pretty well in line with the cotton's value. One
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Plate XVI.- Cotton field defoliated near Chandler, Arizona, 1946.

might "shop around" a bit and occasionally obtain an extra 1/2
cent or so, but most of the cotton sold in Arizona is sold on the
basis of one buyer's bid.

As each bale is ginned, a sample is sent in to a U.S.D.A. classing
office for grade and staple determination. This is reported to the
grower on a small card sent to the ginner. These cards give the
grower information as to the quality of his cotton. Newspapers
and government agencies publish up -to -date prices being paid
for cotton of various descriptions. Upon sale of any lot the class-
ing cards are given to the buyer.

Upland cotton is sold on gross weight with an allowance for
the "tare" (bagging and ties) being reflected in the "basis." Mid-
dling 15 /16ths is the quality on which prices are based, hence
that quality is used in determining premiums or discounts. Pre-
miums are given for longer staples and better grades and discounts
made for lower grades and shorter staples. Table 5 shows grades
and staple lengths obtained from Arizona's 1946 crop.

Cotton should not be sold by mail. Correspondence to a broker
may go astray, and the market change over a three- or four -day
period may be considerable. Personal contact, phone calls, or
telegraph with immediate acknowledgment of the sale is much
better. Price differentials for grade and staple should be agreed
upon.

There is another method of selling cotton besides a direct sale
of real or spot cotton. It is called selling for future delivery. One
may arrange with a broker to sell his cotton ahead of time for a
certain price, for cotton to be delivered at a certain date. This
insures the grower against a drop in the cotton market, but it
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also eliminates his opportunity for speculative profits. Many
farmers sell a part of their cotton (usually one half of the expect-
ed yield or enough to cover expenses) early in the season for
future delivery. There is no rule as to when to sell or to hold
cotton. One man's guess is as good as another's. Over the years
sales at any one date will tend to equalize themselves.
TABLE 5.- PERCENTAGE DISTRIBUTION BY VARIOUS GRADE AND

STAPLE LENGTH GROUPS OF ARIZONA COTTON CROP, 1946*
Grades Per cent Staple lengths Per cent

White and Extra White
Good Middling

(and better)
.1 7/8 in. .4

Strict Middling 5.3 29/32 in.
Middling 15.5 15/32 in. 1.9

Strict Low Middling 26.3 31/32 in. 4.0
Low Middling 11.3 1 in. 18.9
Strict Good Ord. &

Good Ordinary 1.9 1 -1/32 in. 59.9
Spotted 1 -1 /16 in. 13.4

Good Middling .6 1 -1/32 in. 1.1
Strict Middling 11.4 1 -1/s in. .2
Middling 19.4
Strict Low Middling 4.9
Low Middling 1.4

*Data released by Phoenix Office, Production and Marketing Administra-
tion.
Arizona has had almost 40 per cent of its 1945, 1946, and 1947

crops classed as spotted. This represents an annual loss of almost
one -half million dollars. California and New Mexico to date have
had only a relatively small amount of spotted cotton. Wide-
spread use of insecticides apparently has not as yet cut down
substantially on spotted grades.

VOLUNTEERING COTTON

Cotton grown under favorable conditions and mild winters
reacts as a perennial instead of an annual plant. Entire fields
are occasionally volunteered or "ratooned" from the previous
year's planting. Volunteer cotton (often called "stub" cotton)
will at times produce greatly increased yields with a high ginning
percentage, but at a considerable sacrifice of staple length.

Its culture is feasible in Arizona only in Yuma, Maricopa, and
Pinal counties. The old stalks are cut clean, the plants are re-
bedded, and the roots kept alive by irrigation if necessary during
dry winters.

In spite of the apparently favorable results with volunteer cot-
ton (Table 6), the practice usually is not recommended. Too often
stands are thin and they become weedy. The lint, being shorter,
has to sell at a lower price. The vegetation in the field may
harbor certain insects such as the pink bollworm. In fact, volun-
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TABLE 6.- COMPARISON OF LINT YIELD, STAPLE LENGTH, AND
PERCENTAGE OF LINT OF 92 UPLAND FIELDS STUBBED AND

PLANTED- MARICOPA AND PINAL COUNTIES -1941*
Yields per acre Percentage

(lb.) of lint
Staple length

(inches)
Stubbed 500 1 40
Planted 350 1 -1/16 37

*Field survey data secured by senior author.
teer cotton is prohibited in certain areas. Also if one fails to
get a stand of stubbed plants it is generally too late to get a planted
cotton crop in.

WEEDS

Probably the most costly preharvest item in the production of
cotton is created by weeds. There are some clean fields in the
state, but most of them are plagued by one weed or another.
Johnson grass (Sorghum halepense) , is perhaps the worst offend-
er. Pigweed (Amaranthus palmeri), ground cherry (Physalis
Wrightii) , Bermuda grass (Cynodon dactylon) , bindweed (Con -
volvulus arvensis) , nutgrass (Cyperus spp.) , and annual morn-
ing glory (Ipomea hederacea) are others. In all cases cultural
methods of control are recommended, except on ditch banks
where oil sprays are used. A cultivator with properly set sweeps
will clean between the rows and cover small weeds in the drill.
Once the weeds get large, hoeing by hand is the only way to get
them out. Late in the season when the height of the plants pre-
vents tractor cultivation, shading is depended on to prevent weed
growth. The skips and areas where poor growth takes place will
still have to be hoed.

There are at the present time certain machines which shoot a
flame into the drill and kill small weeds by burning, without
harming the cotton. These machines are expensive, large, and
require butane or propane fuel. They are perhaps of some ad-
vantage where grasses other than Johnson grass make up the
bulk of the weed crop.

Flame cultivators are expensive to own and operate; they can-
not get through tall cotton any better than a regular cultivator,
and require frequent coverage, so that the weeds will not get
too tough for effective use of the machine. In small cotton, if
one sets his sweeps or hilling -up disks correctly, he can get the
small weeds without burning a lot of butane. At the present
time, with five dollar a day labor and sixteen cent butane, the
machines have only a slight advantage over hand labor in fields
with normal weed growth. As they stand now, they show promise
but not profits, and should their construction and use be improved,
growers will adopt the new method.

DISEASES
ROOT ROT (Phymatotrichum omnivorum)

A serious disease which affects many taprooted plants as well
as cotton and is characterized by rapid wilting and death of plants
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in middle and late summer. There is no way to predict root rot
on new lands. On land that has been cropped, generally it is
known whether or not root rot is present. On land heavily in-
fested with root rot, small grains, hegari, corn, winter crops and
grasses in general are recommended. If a farmer still insists on
growing cotton, an application of 10 tons of manure per acre
annually on the root -rot spots will help.

WILT (Verticillium albo- atrum)

A disease generally found in heavy soils causing leaf mottling
(pinto leaves) , slow wilting, internal staining of the stalk and
root, and death of plants. Areas of infestation are known, and
seed of resistance varieties should be used in these areas. At the
present time, Graham and Greenlee counties are heavily infested
with wilt and New Mexico Acala W -29 resistant strains are being
used.

NEMATODES (Heterodera marioni)

A parasitic worm which shows little above -ground symptoms
except a slight yellowing of leaves, and loss of production. An
examination of the roots will reveal knots or gall -like structures
when present. Considerable control is had in a three -year rota-
tion of grass -type crops. Certain soil fumigants have been tried
with success, but they are expensive and must be carefully applied
to be economical.
ANGULAR LEAF SPOT OR BLACK ARM (Xanthomonas malvacearum)

Formerly a major cotton disease, now rare due to the general
practice of seed treatment. It is characterized by black angular
lesions on leaves, bracts, and bolls. The stems also may have
long, dark lesions (Black arm) . Seed treatment, with sulphuric
acid and Ceresan, is almost complete insurance against this dis-
ease.

COTTON RUST (Pucciania boutelouae)

A minor to major disease associated with rains. Bright yellow
spots appear on both sides of the leaf surface. Control is aided
by clean culture, and by keeping fence rows clean of grama grass.
After an infestation occurs there is nothing that one can do.

SORE SHIN (Rhizoctonia solani)

A serious disease in some years, especially on early planted
cotton. It is a damping -off disease of seedlings. Late plantings
may be advisable when this disease is consistently serious. Allow-
ing the top of the beds to dry off well before seeding is also advo-
cated.

BOLL ROTS (Aspergillus niger, Rhizopus nigricans)

A black or pinkish rot of the older bolls. No control except
that fungus generally gets in through insect wounds, so any con-
trol of insects is probably beneficial. These boll rots occur in the
lower parts of the plants especially where foliage is dense.
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on the upper leaves (eggs), later as worms in the bolls and young
squares. Dusting must begin immediately; 5 per cent DDT and
75 per cent sulphur at the 20 lb. rate will control them very well.

BEET ARMY WORM (Laphygma exigu)
This insect generally occurs on small cotton. It works on the

underside of the leaves, making a tissue paper effect. Web masses
will also be found. In some cases complete defoliation may occur.
These insects invade the field in the moth stage, and should one
be near the field at night with a car light or flashlight, he will
notice swarms of moths. The worm has a big black dot on either
side of his head and may grow to 1 -1/4 in. long. Five per cent
DDT and 75 per cent sulphur at the 20 -lb. per acre rate will con-
trol them.

PINK BOLLWORM (Pectinophora gossypiella)
This insect is probably one of the most potentially destructive

cotton insects. It prefers cotton bolls and eats out the interior
of the cotton seed. Bolls attacked by this insect are worthless.
If one is growing cotton in an area where pink bollworm is pres-
ent, he will be so advised, as there are considerable efforts being
made by State and Federal Agencies to control it. Sanitation,
seed sterilization, and dusting are used in its control.

APHIDS (Aphis gossypii glor.)
This insect may appear at any time of the season in varying

degrees of severity. Curled oily leaves, oily appearance of the
ground, and the presence of many small insects on the underside
of the leaves are indicative of aphids. They are generally first
detected by the early presence of ladybugs which feed on the
aphids. Aphids are generally more severe during cool springs,
due to the fact that the insects that are usually predatory on them
do not have time to build up in numbers. Natural means of con-
trol are usually depended on. Nicotine sulphate is rather costly,
but its use may be warranted in severe cases. A mixture of 5 per
cent DDT and 3 per cent benzene hexachloride plus 75 per cent
sulphur will also control aphids. Aphids in Arizona generally
disappear when the summer rains occur.

COTTON LEAF WORM (Alabama argillacea)
This insect is primarily a leaf feeder, and under Arizona con-

ditions generally appears too late in the season to be harmful. No
control usually is necessary. DDT will not control this worm.
Benzene hexachloride or toxaphene must be used. Calcium arse-
nate has been used in the past.

OTHER INSECTS
Crentiades femoralis and Adelphococoris superbus are shown in

Plate XVII. For nature of damage and for control of these insects,
see Lygus spp.

Bucculatrix thurberiella is a native insect that occasionally be-
comes of importance. See photographs for nature of damage. Con-
trol may be had with 5 per cent DDT and 75 per cent sulphur at



UPLAND COTTON IN ARIZONA 2.

.:.::... :....
.:

:,-; ::: .:.... : .. ............::... .:...-_ ........ ................... ..... ....... ..:...........

a 20-1b. per acre rate: ';The: dditiriri b sulphur tó DT:',is riát''nec ;

essar for control of èertain of the foregoing insects, but às it cósts
.. . .;.

so little more: thai inert material and it :`helps: tcr; pteent
spider.

Insects are not:çe vr du:alárm: The,+attart,;r:ti i3óvrers
for almost throè months, and ìn ariy ten-dà period t: çáì sët
bale to the are; :.1f' ón ind nseet °n larg±e numers h u á
contact his county gent o th tate ntoologist at PhoniX.
Technical hl triia be tàinè`d. t T'rs'ri'frQrn::th ffice:cif:th:..
U:S, Entomolo' i!: n; the ofee bnldn - ar; at the: ersit....g:
Do not dust unless advrsed:by some;áne rho.knovs, a nlea you.

,. . . . .

know yourself oe ha;m than good riraay: be done, and b`sides
. . , ; , : - : :-,., : : . .: . x . . ,rin , t tlit is expensive: Iüstrlg; mnst be: dóne ln :á ` ;ope ?na er; e
proper tifne, arid wth the proper .insèçticdes

Plate. XIX. -Two` -row drag Stalk cutter (inverted position in star age yard).

STALK CUTTING

Disposal of cotton .stalks should: be :done when the stalks arè
dry. Any standard :stalk cutter will do, if the blades are sharp
and it is heavy enough Green 'stalks are difficult:4 cut, and if
one finds on making.a'few.rotinds that they dei not break up well '
he should wait a: while if time permits Of course, if one desires
to put in a winter crop, and time is an element, he must go ahead.
An attempt to cut stalks within two weeks following a rain will
result in a poor job. Running at as high a speed as the tractor
can go will help in the satisfactory completion of this job. Should
one still have a large amount of debris in the field, it should be
removed rather than burned.
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ARIZONA PUBLICATIONS THAT MAY BE OF INTEREST
TO COTTON PRODUCERS

Bulletin No. Title

T. B. - 148 Growing Upland Cotton in Arizona
T. B. - 71 Cotton or Texas Root Rot in Arizona
G. B. - 129 Cotton Fertilizer Experiments in the Salt River

Valley
G. B. - 135 Field Experiments with Cotton
G. B. - 148 Diseases of Field Crops in Arizona
G. B. - 181 Irrigation Requirements of Cotton on Clay Loam

Soils in the Salt River Valley
E. C. - 123 Irrigating in Arizona
E. C. - 127 Fitting Cropping Systems to Water Supplies in

Central Arizona
G. B. - 210 The Irrigation of SxP Cotton on Clay Loam Soils

in the Salt River Valley
G. B. - 189 The Eradication and Control of Nut Grass
G. B. - 195 Eradication of White Horse Nettle in Southern

Arizona
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