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VEGETABLE AND HERB SEED PRODUCTION
IN ARIZONA

BY A. E. GRIFFITHS,1 WINSTON W. JONES,
AND A. H. FINCH'

INTRODUCTION
During the recent war the demands for vegetable seeds have

been large. Many areas in Arizona have been found suitable for
the production of such seeds and much information has been
obtained on the growing and handling of vegetable and herb seed
both from commercial and experimental sources. It is the pur-
pose of this bulletin to present this information. The necessary
general information is presented first and is followed by results
with specific crops.

Seed production requires more than average knowledge of
cultural principles as well as a working knowledge of plant
science. Seed production is not a "get rich quick" proposition.
Successful seed farmers must be experienced in specialized crop
production. With the proper attention to the factors related to
seed production, Arizona growers should be able to supply much
of the needed vegetable and herb seeds. Some of these factors
are herein outlined.

FACTORS RELATED TO SEED PRODUCTION
Climate. -The areas in which vegetable or herb seeds may be

produced are limited by climate. Every kind of vegetable differs
to some extent in its requirements, and thus it is difficult to group
them into specific classes as regards their requirements. How-
ever, a major division may be made based on the plants' annual
or biennial habit of reproduction. Many kinds of vegetables, such
as lettuce, endive, chicory, tomato, cantaloupe, pepper, corn,
peas, and beans reproduce without a rest or dormant period and
are considered as annuals. Other vegetables, such as cabbage,
cauliflower, beet, onion, and mangel must enter a period of
dormancy or rest for several weeks or months before reproduc-
tion or "seeding" occurs. From a production viewpoint these
vegetables are classed as biennials. The rest period is broken by
low temperature or "chilling."

The term "chilling" generally refers to the number of hours
below 45 degrees F. during the winter period. The actual number
of hours below 45 degrees F. which are needed to initiate repro-
duction in many biennial crops is not definitely known. The
number of hours of chilling needed is further complicated by the
need in many plants for a short or a long daylength before
bolting occurs. Short periods of temperature considerably above
45 degrees F. may nullify the effect of previous short periods of
chilling. This effect has been apparent when attempts have been
made to grow cabbage seed in the Salt River Valley. Apparently,
chilling is not accumulative.

1Dr. Finch resigned as Horticulturist in the Agricultural Experiment Sta-
tion, November 15, 1945, and Dr. Griffiths resigned as Associate Horti-
culturist, August 31, 1945.
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Another important aspect of climate in relation to reproduction
is photoperiod or daylength. Some kinds go to seed only under a
short day; others under a long day; and still others appear to be
insensitive to daylength. In general, daylength must be com-
bined with the essential "rest" temperatures or chilling period
before high yields of many vegetable seeds may be expected. In
Arizona most biennials are planted in late summer, grow through-
out the winter, and mature seed in late spring or early summer.
Thus reproduction occurs under an increasing daylength. Some
annuals may be planted in late winter or early spring and will
mature in the late summer as daylength is decreasing. By taking
advantage of elevation and time of planting, temperatures and
photoperiod reasonably suited to the various crops discussed
later can be found in some locality in Arizona.

Areas in which irrigation is practiced have the advantage of a
controlled water supply and of ideal harvest conditions. Con-
trolled water supply, coupled with a naturally dry climate, gives
the best conditions for growing and harvesting the crop. A
serious problem confronting seed growers in many parts of the
country is that of drying and curing the seed just before, during,
and after harvest. All of these conditions are generally favorable
in Arizona.

Another item of climate which can be of great importance is
wind. A crop of lettuce seed which promises a yield of 400
pounds per acre may actually yield only 100 pounds per acre at
harvest because of wind. Even mild breezes may shatter two
thirds of a mature crop of lettuce or other vegetable seed. One
disadvantage of the Arizona climate is the hot weather which may
strike while the seeds are maturing and cause shriveling of
the seed.

Isolation. - Arizona's irrigated lands are scattered widely and in
general afford excellent opportunity for isolating fields. This is
one of the most important aspects of seed production. A. few
accidental crosses in the increase field can nullify years of work.
Unfortunately, most vegetables of the same type will cross -
pollinate readily and, therefore, must be separated by consider-
able distances in order to prevent mixtures. The minimum
distance permissable depends on the crop.

Insects and diseases. -Every area has its specific insects and
diseases. However, Arizona is relatively free from the foliage
diseases which thrive in more humid climates. The insect and
disease problems will be discussed more fully under each crop.

BACKGROUND FOR VEGETABLE SEED PRODUCTION
IN ARIZONA

In 1939 the Arizona Agricultural Experiment Station began to
investigate the possibility of vegetable seed production in the
state. During 1940 and 1941, preliminary experiments were con-
ducted in the Salt River Valley and in the Yuma Valley to de-
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termine which of the vegetable and herb seeds could be produced
economically at the lower elevations of the state.

During 1942, 1943, and 1944, the investigations were carried on
in co- operation with the Division of Horticultural Crops and
Diseases and the Division of Drug and Related Plants in the U.S.
Department of Agriculture. During the five -year period, the
seeding habits, cultural methods involved, and the yields and
quality of seed of approximately thirty vegetables and fifteen
herbs were studied in ten areas throughout the state. The areas
in which the experimental work was carried on ranged in altitude
from 100 to 4,000 feet and presented marked differences in soil,
temperature, and rainfall.

Since there is no written information on seed production
methods under irrigated conditions in the Southwest, all phases
of production from seed -to -seed had to be studied. It rapidly
developed that the proper locality, the date of planting, the
method, and the time and amount of irrigation were the most
important considerations in the production of a good seed crop.

All environmental factors have their effect on the quantity and
quality of the seed produced, so each of the following factors was
given careful study in the production areas: (1) the adaptation of
the kind and variety of vegetable or herb to specific areas at
different elevations; (2) planting date; (3) fertilization; (4) irri-
gation; (5) cultural (field planting versus transplanting; seed -
to -seed versus root -to -seed planting in the case of certain root
crops; and spacing) ; (6) disease and insect control; (7) harvest-
ing; (8) curing; and (9) threshing. In all cases the effect of the
above factors was studied in relation to the growth of the plant,
time of reproduction or bolting, time of harvest, and yield and
quality of seed.

In addition to the experimental work carried on co- operatively
by the federal and state agencies, considerable attention has been
given to the results of commercial ventures in seed production
in Arizona.

Prior to 1940, less than 200 acres of vegetable seeds were grown
in Arizona. Most of this acreage was planted to broccoli, onion,
and lettuce, and was being grown by market growers for their
own use. By 1942, the acreage in Arizona had increased to
approximately 900 acres; and in 1943 and 1944, nearly 2,000 acres
of various vegetable seeds were being grown commercially in six
widely separated areas of the state.

The seedsmen and farmers themselves have carried on large -
scale experiments in all possible areas. The result of five years'
work by both public and private agencies has resulted in a
reasonably extensive knowledge of vegetable seed production in
Arizona. Most important of all, there is a better understanding of
those crops which are adapted and those which are not adapted
within the state. A listing of these crops is hereby presented:

1. Vegetables which have been commercially and economic-
ally produced for seed in Arizona: red table beet, Italian Green
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Sprouting broccoli, carrot, endive, lettuce, mangel, onion, and
salsify.

2. Vegetables which are easily produced for seed in Arizona,
but which have not been produced commercially: Chinese cab-
bage, cantaloupe, collard, Florence fennel, mustard, okra, parsley,
and Swiss chard.

3. Vegetables which are doubtful for seed production in Ari-
zona: cabbage, cauliflower, chicory, rutabaga, and turnip.

4. Vegetables which are not adapted for seed production in
Arizona: Brussels sprouts, kale, kohlrabi, radish, and spinach.

5. Herbs which may be grown for seed in Arizona: anise,
caraway, coriander, dill, French celery, sage, summer savory,
sweet basil, sweet fennel, sweet marjoram, and thyme.

VEGETABLE SEED CROPS WHICH HAVE BEEN GROWN
COMMERCIALLY IN ARIZONA

RED TABLE BEET
There are two ways of producing seed of the red table beet.

One is the seed -to- root -to -seed method, which is generally ap-
proved by all seedsmen primarily interested in seed of high
quality. The other is the seed -to -seed method, which will result
in the production of high quality seed only if the foundation
stock has been carefully inspected and rogued. In general, it is
preferable to use the seed -to- root -to -seed method.

If the latter method is used, the crop is grown to marketable
size (1 to 2 inches) and is harvested. The tops of each beet are
cut off to within 2 inches of the root, and the roots are graded. In
strains of average purity less than 5 per cent need to be discarded.
After grading, the roots are transplanted to the seed field. Trans-
planting is usually done in December or early January in Arizona.
The transplanted crop begins to bolt in early or mid -April.

In seed -to -seed production the beets are usually planted in a
band 2 to 4 inches wide and are not thinned. The only grading or
roguing possible in seed -to -seed production is the removal of
plants showing variations in leaf type or color.

Areas of production in Arizona. -Seed of the red table beet
may be produced in any irrigated section of Arizona above 1,000
feet elevation. Best results have been obtained in the Salt River
Valley and in the Gila Valley near Safford. The latter area pro-
vides more certain chilling but requires a month or so longer to
mature.

Soil. -Temperature is more important than soil in the produc-
tion of a beet seed crop and therefore the type of soil will depend
on that available in the best temperature areas. Wherever pos-
sible, a medium loam or silt soil should be used. The soil should
be deep and loose and relatively high in organic matter and
nitrogen.

Varieties and yield. -There are three main varieties of beets in
common use. These are: Crosby Egyptian, Early Wonder, and



VEGETABLE AND HERB SEED PRODUCTION 7

Plate I. -Red beet, bloom and seed. Cauliflower in foreground.

Detroit Dark Red. Seed of each of these varieties may be success-
fully produced in Arizona. There are many other varieties
listed, but most of them are closely related in type and perform-
ance to the three above.

Crosby Egyptian and Early Wonder are early and are heavy
seed producers. From 1941 through 1943 the average yield of
seed in the Salt River Valley was 3,000 pounds per acre for
Crosby Egyptian and 2,800 pounds per acre for Early Wonder.
Detroit Dark Red is two to three weeks later in maturity than
Crosby or Early Wonder, and averaged only 1,800 pounds per
acre during the three years, 1941 to 1943. These figures are for
seed -to -seed production. Seed -to -seed plantings of all varieties
usually yield about one third more than seed -to- root -to -seed
plantings.

Date of planting. -Beets intended for seed -to -seed production
should be planted from September 1 to September 30 at elevations
of 1,000 to 2,000 feet, and from August 1 to August 25 at eleva-
tions of 2,500 to 3,500 feet.

Mother bed plantings for seed -to- root -to -seed production should
be made from July 15 to August 1 at 2,500 to 3,500 feet elevation,
and from August 15 to September 1 at elevations of 1,000 to
2,000 feet.

Soil preparation. -The soil should be as nearly free of weeds
as possible. Weed control is difficult during the later stages of the
growth of the crop when no implements can be moved through
the field. Deep plowing (12 to 14 inches) should precede the
production of all root crops. Plowing should be followed by one
or more, diskings and harrowings to insure a loose seedbed
through which water will penetrate easily. The field may be
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furrowed or listed into beds 40 to 42 inches in width. A common
southwestern lettuce planter sled may then be used to shape the
bed and to plant two rows of seed on each bed.

Fertilizers. -Red table beets usually respond to 150 pounds of
treble superphosphate and 100 pounds of ammonium sulfate per
acre at time of planting, plus 150 to 200 pounds of sodium nitrate
per acre just prior to bolting in March. Two hundred pounds per
acre of a mixed 10 -20 -0 fertilizer has also given good results when
applied at time of planting and when followed by an application
of 150 pounds of nitrate of soda per acre at time of bolting. On a
few very old fields in the Salt River Valley, increased yields have
resulted from the application of potash.

Planting and spacing. -If seed -to- root -to -seed production is
planned, the rate of seeding in the mother bed should be 12 to 18
pounds per acre of unsheared seed. In general, the seed should
be sown 1/2 inch in depth. If the soil is very sandy, the depth of
planting may be increased to 1 inch. If the soil crusts readily but
retains moisture well, the seed may be sown 1/4 inch deep.

In seed -to -seed production the rows should be at least 16 inches
apart on the beds. If the single -row bed method is followed, rows
should be from 30 to 36 inches apart for convenience in tractor
cultivation. Distance between plants is controlled by the rate of
seeding. Thinning is not practiced.

In planting the mother bed for seed -to- root -to -seed production
the rows may be spaced from 12 to 16 inches apart on the bed.

In transplanting, when seed -to- root -to -seed production is prac-
ticed, a 6- to 12 -inch spacing between roots in the row has resulted
in the highest yields. This close spacing is important in the con-
trol of curly top, the most serious disease of beets.

Transplanted roots are usually placed in single rows rather
than in two rows per bed. Thirty -six inches between rows is the
most common planting distance.

Irrigation. -Beet seed is usually planted in the dry soil and irri-
gated up. As soon as the field has been planted it should be
irrigated for eighteen to thirty -six hours, or until the water has
penetrated throughout the entire bed. If the soil and air tempera-
tures are unusually high, it may be necessary to hold the water
on the field for as long as forty -eight or fifty hours.

After the seedlings emerge, they are quite vigorous and need
only be irrigated often enough to keep them growing actively.
During the winter the plants should be irrigated only enough to
keep them from wilting.

As soon as the seedstalk begins to elongate in March or April,
irrigations should be made more often. As the plants blossom and
during the seed ripening, it may be necessary to irrigate once in
four to seven days. It is during this last period of ripening that
a seed crop may be made or lost. Much depends on maintaining a
high soil moisture content so that the plant never suffers from lack
of water.
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When 80 to 90 per cent of the seed is mature and turning
brown, irrigations may be discontinued and the crop prepared
for harvesting.

In seed -to- root -to -seed production the roots are transplanted
into loose dry soil. Immediately after transplanting, the field
should be irrigated to prevent shriveling of the roots. After the
first irrigation, the soil should be kept moist but must not become
waterlogged. Excessive irrigation on newly transplanted beets
may increase loss from fungus or bacterial rots.

Cultivation. -The primary reason for cultivation is weed con-
trol. Most vegetables are shallow- rooted. Deep cultivation tools
will result in root pruning, slow growth, and reduced seed yields.
Tools should be adjusted to cut only 1 to 11/2 inches deep to
avoid cutting off the roots in the top, rich layer of soil.

Cultivation should be performed often enough to keep all weeds
under control. During the last three or four months of growth
of a seed crop, cultivation is not possible. Weeds must be con-
trolled up to that time.

Transplanting. -Roots should be transplanted from December 15
to January 15 in the Salt River Valley and proportionately
earlier in the higher elevations. Roots smaller than 1 inch have
resulted in the greatest mortality rate.

When the seed field has been prepared, the roots in the mother
field are pulled, topped and graded, and placed in crates or baskets
for transportation to the field. The tops should be cut or broken
2 to 3 inches from the neck of the beet. In the transplanting
operation off -type or "rogue" plants should be eliminated.

Transplanting is mainly a hand operation; however; certain
types of equipment may be developed to speed up the operation
and decrease the cost.

Insects and diseases. -The two most important insects which
must be controlled in beet seed production in Arizona are the leaf-
hopper (Eutettix tenellus) and the tarnished plant bug (Lygus
pratensis) , commonly known as "Lygus."

The leafhopper is present in all beet fields from October 1 to
the following May or June. The actual mechanical damage done
to the plants is not serious. The insect, however, carries the virus
which results in the disease known as curly top and this disease
is extremely serious. It is practically impossible to control the
leafhopper by the use of dusts or sprays. The best control is to
plant heavily and fertilize well to get rapid growth. The leaf-
hopper is a sun -loving insect and will rarely work in the shade.
If the field has complete foliage cover, a minimum infestation of
the leafhopper may be expected. Curly top is often first apparent
in the fall. Young plants begin to exhibit curled and crumpled
leaves. The youngest leaves at the center of the plant are often
yellow, dwarfed, and tend to curl inward. Plants affected by
curly top rarely produce seed.

"Damping off" is a condition of young seedlings brought about
by various soil fungi. This disease first indicates its presence by
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the wilting and falling over of the young seedlings. All of the
plants in small, scattered spots throughout the field may die over-
night. Infection is usually worse in the low, wet spots of the
field. To prevent such losses the seed should be treated with
copper oxide or mercuric dusts before planting.

Removal of apical seedstalk. -In some areas it is a practice to
remove the apical seedstalk of the beet plant soon after the stalk
appears. Removal of the center stalk allows rapid growth of the
side shoot, results in more uniform maturity of seed, and perhaps
in slightly higher yields of seed. In fields where the apical stalk
is allowed to mature damage by lodging may be more serious.

Harvesting. -Red beet seed is usually ready for harvest by
June 10 to June 25 in the Salt River Valley.

As soon as 80 to 95 per cent of the seeds have turned brown,
the plants are cut with a mowing machine or beet harvestor, or
pulled. Two or more rows are thrown together into a windrow
and left for one to two weeks in order to dry completely. This
phase of the harvest must be carefully supervised. If the wind-
rows are too deep or are packed too tightly, poor ventilation will
result, and the seed balls may become heated and spoiled. If rains
occur, the windrows should be turned to prevent mildew and
seed staining.

When the seeds are thoroughly dried, the plants are picked up
from the windrow by a combine thresher or are carried to a sta-
tionary thresher -in wagons or trucks. The threshed seed is
bagged and transported to the cleaning mill for final processing.

. BROCCOLI (ITALIAN GREEN SPROUTING)

Areas of production in Arizona.- Broccoli seed may be pro-
duced reasonably well in all irrigated areas of Arizona. The plant
does not require a chilling period, although the crop must be
produced during the cool portion of the year. It has succeeded
best in the Salt River Valley.

Soil. -Broccoli requires a rich, medium heavy, deep soil. It is a
vigorous plant with a good root system.

Varieties and yield. -The varieties of Italian Green Sprouting
broccoli have not been as clearly distinguished as the varieties of
cabbage or cauliflower. In general, broccoli may be divided into
three groups: (1) the early or calabrese type, (2) the inter-
mediate, and (3) the late group.

The intermediate type is usually grown for market in Arizona
and is also the heaviest seed producer. Yields of from 500 to 1,000
pounds per acre may be expected in central Arizona.

Date of planting. -The following dates of planting for seed
production are suggested:

Elevation Dates of planting
(feet)

100 to 1,000 October 15 to November 15
1,200 to 2,000 September 15 to October 15
2,000 to 3,000 August 1 to September 1
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Plate II.- Broccoli in seed.

If plantings are made too soon, the plant will attempt to bloom
before danger of serious frost is over. Freezing of the blossoms
will result in decreased yields; for that reason valley floors should
be avoided.

Soil preparation. -The soil should be deeply and thoroughly
prepared as for general commercial vegetable production. Special
attention should be paid to weed control.

Fertilizer.- Broccoli is most often fertilized prior to planting
with an application of 200 to 300 pounds per acre of a fertilizer
having approximately a 10 -20 -0 analysis. Good results have been
obtained on many soils by the use of 150 pounds per acre of treble
superphosphate at time of planting, plus a single side dressing of
100 to 200 pounds per acre of nitrate of soda at the time the plant
begins to form a flower head.

Planting.- Broccoli may be seeded thinly in place in the field
and later thinned; or part of the field may be sown thickly as a
seedling bed and the plants thinned and transplanted. Yield of
seed from transplanted fields usually is lower than from fields
which are seeded in place. The usual depth of planting is 1/4 to
1/2 inch.

Spacing. -Broccoli may be grown for seed on 40 -inch beds with
two rows of plants per bed, or it may be grown in single rows on
narrow beds 30 to 36 inches apart. The latter method is usually
followed. Plants should be thinned or transplanted 18 to 24
inches apart in the row.
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Irrigation. - Broccoli for seed production is not usually planted
while soil and air temperatures are at their yearly maximum.
However, the first irrigation should be thorough -from twenty -
four to thirty -six hours in length- depending upon the ease with
which water penetrates the soil. Broccoli seed germinates vigor-
ously in approximately five days. A week to ten days after the
initial irrigation, a second irrigation should be given. The time
between the first two irrigations may necessarily be shortened if
temperatures are unusually high or if evaporation from the soil is
increased by wind.

Irrigations throughout the growing season will depend upon
the soil type and climatic conditions. Generally, broccoli and
other members of the cabbage family are planted on heavy soils
which retain water well. Members of this family are also more
resistant to drought than many other vegetable crops. Thus, the
water requirement for a seed crop of broccoli, cabbage, or cauli-
flower is usually lower than for many other crops.

Broccoli blooms during late February in the Salt River Valley
and in March and April in the upper Gila Valley. From the
blooming period to seed maturity irrigations should be frequent
and light. During the seed -filling period any checks due to
drought will result in shriveled, nonviable seed.

Cultivation. -After the first thinning and weeding operation in
the young broccoli field, little or no hand cultivation is necessary
for the duration of the life of the crop. Cultivations by tractor
should be shallow and repeated often enough to keep the weeds in
check. Cultivations should cease when the first apical flower
buds appear, or when the foliage becomes so large that leaves are
broken during the operation.
Roguing.-After the apical head is well formed and ready for

market, the crop should receive its first roguing. All plants
differing markedly in type from the specified variety should be
removed. Every plant with a loose or open apical bud and all
plants with excess leaves appearing in the curd should be re-
moved. All early blooming types should be removed from
intermediate or late types and vice versa.

After the first roguing all of the apical heads may be cut out
and marketed without seriously reducing the ultimate seed yield.
The apical shoot appears to inhibit the growth of the many axial
or "side" shoots. Removal of the apical shoot may delay the
harvest date to a slight extent, but it tends to make for greater
uniformity of seed ripening.

Insects and diseases.- Broccoli may become infested with one
or more of several insects. These are the flea beetle, cutworm,
harlequin cabbage bug, chinch bug, cabbage looper, imported
cabbage worm, aphid, and thrips. With the exception of the aphid,
which is broccoli's most destructive pest, and thrips, most of the
insects attack the plant while it is young. All of them, except the
aphid and thrips, may be controlled by dusting the plants with
cryolite, arsenicals, rotenone, or pyrethrum.
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Aphids first appear in destructive numbers in late November
and December and continue to increase in population until the
warm, dry days of late April or early May. They are usually con-
trolled with nicotine dusts and sprays used according to the
manufacturer's directions.2

Harvesting. -Broccoli seed is one of the first of the vegetable
seeds to mature in the spring. Harvest usually begins in early
May and is completed by the first of June in the Salt River Valley.

The seeds of broccoli, cabbage, cauliflower, collards, mustard,
rutabaga, and turnip are borne in a pod. If the seed pod is allowed
to dry in the field, much of the seed will be lost by shattering. It
is usual, therefore, for the plants to be cut when the seeds have
turned brown and have become firm and plump, but while the
pod is still more or less yellowish or brownish green in color. The
plants are cut and stacked in shallow piles on canvas or other
firm, smooth surfaces. Ventilation should be good in order to
hasten drying and to prevent heating or molding. When the heads
are thoroughly dry they may be threshed by hand or run through
a stationary thresher. When the above method of harvesting is
used, the maximum of 800 to 1,000 pounds per acre may be
expected.

CARROT
Area of production in Arizona. -The carrot, although a biennial

crop, apparently requires little or no chilling. It has seeded almost
equally well at all elevations from 100 to 3,000 feet in Arizona.
It has been commercially produced for seed in the lower Colorado
River Valley and in the Salt River Valley.

Soil.- Carrots for seed production may be grown on all but the
heaviest clay soils of Arizona. Highest yields of both roots and
seed are obtaind on sandy or silt loam soils which are deep and
well drained.

Varieties and yield. -Three main varieties of carrots are pro-
duced in America. These are the Imperator -type bunching carrot,
the Danvers Half Long, and the Chantenay. Under the same
conditions each variety yields approximately the same amount of
seed in Arizona. Yields of 600 to 1,200 pounds of seed per acre
may be expected.

Date of planting. - Plantings for seed production in the Salt
River Valley should be made in September. Plantings in the
lower Colorado River Valley may be made two or three weeks
later and in the upper Gila Valley a month earlier. It is necessary
that the root be fully grown by midwinter, for if the plant is im-
mature when bolting begins in March, the seedstalks are slender
and the flower heads are small. In 1944, a September 25 planting
in the Salt River Valley resulted in an average yield of 883
pounds per acre. An October 25 planting resulted in immature
roots when bolting began, and an average yield of 20 pounds
per acre.

Tor more detailed directions it is suggested that the county agent be
consulted.
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Plate III. -Carrots in bloom

Soil preparation. -The soil should be deeply fitted and pul-
verized as for other deep- rooted crops. Large clods in the soil
will result in misshapen roots.

Fertilizers.-Carrots planted in late summer or early fall are
often fertilized at time of planting with 200 to 300 pounds of a
mixed fertilizer of approximately 10 -20 -0 or a 4 -8 -0 analysis,
depending on whether the soil is relatively high or low in
nitrogen.

In seed production carrots may receive 200 to 300 pounds of
nitrate of soda in split applications of 75 to 100 pounds each, and
a single application of 200 to 300 pounds of treble superphosphate
at time of planting. Applications of nitrate of soda may be made
when the carrots are half grown, at full maturity, and again at
time of bolting.

The need for both phosphorus and nitrogen in carrot seed
production has been demonstrated on a clay loam soil of average
fertility in the Salt River Valley. Plots which received no fer-
tilizer yielded 797 pounds of seed per acre; plots receiving 300
pounds of treble superphosphate alone yielded 687 pounds per
acre; plots receiving 200 pounds of nitrate of soda yielded 970
pounds per acre, while plots receiving both treble superphosphate
and nitrate of soda in the amounts mentioned yielded 1,078
pounds of seed per acre.

Planting -Carrot seed may be produced on a seed -to -seed
basis, but a seed -to- root -to -seed basis is more desirable

Spacing. -On a seed -to -seed basis the seed should be sown I/s
inch in depth in single rows 36 inches apart The usual rate of
seeding is 2 to 3 pounds per acre.

On a seed -to- root -to -seed basis the common 40 -inch lettuce bed
is used for the mother root planting Two rows 12 to 16 inches
apart are drilled on each bed Three to 4 pounds of seed per acre
should be used. After the roots have been grown to maturity,
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they are pulled, graded, and topped. The roots are then set in
the field in the same manner as beet roots. The roots should be
spaced 18 to 20 inches apart in rows 36 inches apart. The crown
of the plant should be covered with soil to prevent injury from
sunburn.

Irrigation. -The seed -to -seed crop and the seed -to- root -to -seed
plantings of carrot should be irrigated in the same manner as the
red table beet.

Carrot has a high water requirement during the blossoming
and seed -ripening period. Frequent light irrigations must be
continued from the middle of May until the first of August in the
Salt River Valley. A longer period of final irrigation may be
necessary at higher elevations.

Seed -to- root -to -seed production.- Seed -to- root -to -seed produc-
tion is preferred because it gives opportunity to inspect the roots
for shape, color, and core characteristics. The carrot root tends to
become yellow if rigid roguing is not practiced. When the roots
are pulled they should be topped, leaving leaf stumps 2 to 3
inches long attached to the crown of the carrot. All pale carrots,
abnormally thick necks, and misshapen roots should be re-
moved. All roots with shapes other than that of the specified
variety should also be discarded.

After roguing the roots are set in the seed field.
The objection to seed -to -seed production is the lack of oppor-

tunity for root roguing. Seed -to -seed production is permissible
for a single generation if the seed stock is clean and if care is
taken to rid the field of all early bolters. These early bolters
usually are of an undesirable root type and in a single generation
can seriously contaminate an otherwise good stock.

Cultivation. -The same practices used for the cultivation of red
beet should be followed.

Carrot seed is very slow to germinate and the seedling lacks
vigor for several weeks after emergence. Due to its lack of vigor
the carrot seedling is often permanently checked by unsuccessful
competition with weeds. If weeds are a serious problem in the
carrot seedbed, it is wise to plant 4 or 5 ounces of radish seed
with the carrots. These vigorous seedlings will emerge in four or
five days and will mark the rows. The first cultivation for weed
control can then be made before the carrots appear.

Transplanting. -Transplanting of roots is usually done in late
January or February.

Insects and diseases. -Carrots are relatively free of insect pests
and diseases in Arizona. Occasionally the cutworm and grass-
hopper will cause some damage to the young seedlings, but these
can be easily controlled. Thrips occasionally infect the flower
heads, but the population is rarely high enough to cause serious
damage.

The only serious disease of carrots in Arizona is Sclerotinia.
This fungus results in a soft, slimy rot of the roots at or just
below the ground level. It is most serious in fields of transplanted
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roots and may markedly reduce the stand. Carrot roots should
not be planted on land known to have been infected with Sclero-
tinia. Plantings should be made on high beds and wide spacings
should be used so that bed ventilation is good. The fungus does
not spread rapidly in dry soil.

Harvesting.- Carrots begin to bloom in late May. The apical
flower head blooms and ripens seed a month or more before the
axial or side heads. However, carrot seed does not shatter seri-
ously, so the entire plant may be left in the field until the seed
is ready to thresh. Harvesting usually begins in early August in
the Salt River Valley. Harvest will take place a week or two
earlier at elevations below 1,000 feet and a week or two later at
elevations of 3,000 feet.

Irrigations should be continued until the seed turns brown. If
the crop is cured too soon, a large per cent of small, immature
seed will develop.

The crop may be cut with a mowing machine and taken to a
stationary thresher or it may be combined.

LETTUCE

Areas of production in Arizona.- Lettuce seed may be produced
in all irrigated areas of Arizona. However, the production of seed
of this important western crop has been most successful in the
lower Colorado River Valley around Yuma and in the Salt River
Valley near Phoenix.

Soil.- Lettuce may be produced on most soil types but it has a
high water requirement, so the most economical production is on
heavy silt or clay loam soils. The soil should be naturally rich and
well supplied with organic matter.

Varieties and yield. - Varieties of lettuce most commonly grown
in Arizona are of the "Iceberg" or crisp- heading type. The most
common varieties are Imperial 615, Imperial 152, Imperial 44,
Imperial 456, Imperial 847, and Great Lakes. The latter varieties
such as Imperial 615, 152, and 847 are prolific seed producers with
yields as high as 400 pounds per acre if the seed is harvested by
hand. Other varieties tend to produce somewhat less.

Date of planting. -The following dates of planting are recom-
mended for lettuce seed production:

Colorado River Valley (Yuma) October 15 to November 15
Salt River Valley (Phoenix) October 1 to October 15
Soil preparation.- The lettuce seedbed should be well fitted and

free from weeds: Soil preparation and bed structure should be
the same as for market lettuce.

Fertilizers.- Lettuce responds markedly to phosphorus on all
Arizona soils. From 150 to 300 pounds of treble superphosphate,
band -placed 3 inches below and 11 inches on the furrow side of
all seed rows prior to or at time of planting, has given good re-
sults. The treble superphosphate may be supplemented by 50 to
100 pounds of ammonium sulfate or other simple nitrogen fer-
tilizer at time of planting. Ammonium phosphate 11 -48 or any
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Plate IV.- Lettuce in bloom.

commercial mixture containing 1:2 to 1:4 parts of nitrogen and
phosphorus may be used at time of planting in place of the treble
superphosphate and ammonium sulfate.

Heavy initial applications of nitrogen often result in loose
heads undesirable for market and impossible to rogue. Because
of this, most of the nitrogen should be applied as side dressings
during critical periods in the growth of the plant. A nitrogen side
dressing at time of bolting usually increases yields.

Planting. -The usual planting methods for market lettuce are
used except that rows are usually spaced closer together on
the bed.

Approximately four to six weeks after planting the seedlings
are thinned to 12 or 18 inches in the row. The actual spacing will
depend on the variety. Imperial 615 and other large heading
types should be thinned to 18 inches. Smaller growing types
should be thinned to 12 to 14 inches between plants.

Irrigation. -The seed crop of lettuce is not usually planted
when temperatures are above 100 degrees F. However, if the
temperature is above 80 degrees F. the first irrigation should be
heavy and at least thirty -six hours in duration. The first irriga-
tion should be followed by a second one of twelve to twenty -four
hours duration within five days to a week, depending upon the
temperature and the air movement.

Irrigations should be ten days to two weeks apart until the
heads are of marketable size. The usual irrigation practices for
market lettuce may be followed. During the winter and until
bolting begins, the frequency of irrigations may be decreased.
From bolting until seed maturity, irrigations should be such as
to maintain adequate soil moisture. If the crop is harvested by
hand, one irrigation should usually be made between the first and
second harvests.

Cultivation.- Lettuce must be kept free from weeds through-
out the entire production period. Frequent, shallow cultivations



18 EXPERIMENT STATION BULLETIN 204

v

..
..

Plate V - Lettuce heads selected and staked for foundation seed production.
Staked plants will be covered with bags before they bloom.

supplemented with hoeing is necessary. One of the most serious
late spring weeds is wild lettuce The seed of this crop is difficult
to remove from commercial lettuce seed.

Harvesting -If highest yields are to be obtained, lettuce seed
should be harvested by hand. Harvesting can usually be expected
to start in late May and carry into early July As soon as 30 to 50

per cent of the seed is firm and dry, trained laborers should go
through the field shaking the flower heads of each plant into a
picking sack. The seed is given a preliminary screening in the
field Final cleaning is done by standard cleaning machinery.

Ten days to two weeks after the first harvest the field is har-
vested again in the same way as above. This method salvages
from 80 to 90 per cent of the available seed A third harvest is not
justified because late maturing seed is usually light and of low
quality: This method of hand -harvesting or "shaking" will often
result in a yield of 300 to 400 pounds of seed per acre. Other
methods of harvesting may be used but the above has proved to
be most satisfactory thus far.

Insects and diseases. -- Several insects, such as the cabbage
looper, imported cabbage worm, cutworm, and grasshopper at-
tack lettuce in the early stages of growth whether the crop is
being grown for market or seed. These insects may be con-
trolled by the use of arsenicals or poisoned bait. In. addition
the seed crop may be attacked by some of the plant bugs, such as
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Plate VI.- Effects of Sclerotinia in lettuce.

variable grass bug (Croizus crassicornus) at about the time the
seed is maturing. Serious infestations of this insect may com-
pletely destroy the crop of lettuce seed. Control methods for this
insect are changing rapidly but success has been attained by
applications of sulfur or sulfur- pyrethrum dusts.

Two diseases of lettuce may be serious in Arizona. These are
Sclerotinia and mildew. The latter rarely occurs except during
abnormally damp winters. Sclerotinia, or side rot, is present in
many soils in central Arizona. At present there is no known
chemical control. Soil known to harbor Sclerotinia should be
avoided.

ENDIVE

Areas of production in Arizona.- Endive has been produced
commercially in the lower Colorado River Valley at Yuma. Test
crops have been successfully produced in the Salt River Valley,
and the seed should be easily produced at elevations of 2,500 to
3,500 feet. Endive is a minor seed crop with demand for only a
small acreage. This crop has the same cultural requirements as
lettuce and is subject to the same insect and disease problems.

Varieties and yield. -Two primary varietal types are produced:
the Green Curled, which is known to the trade as endive or
"chicory," and the Broad -leaved Batavian, which is known as
"Escarolle." No comparative yield tests have been made but
yields of 200 to 400 pounds of seed per acre may be expected.
4 Date of planting. -The average date of planting of endive for
seed is the same as that for lettuce: September 15 to October 10
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in the Salt River Valley, August 15 to September 1 in the upper
Gila Valley, and October 15 to November 15 in the lower
Colorado Valley.

Roguing. -When endive is in market condition (December 15
to February 15) it should be thoroughly rogued in the field. All
broad- leaved types should be removed from a curled variety.
Plants which form a weak or open heart should also be removed.

Harvesting. -Endive will mature seed in June in most of Ari-
zona. The seed does not mature uniformly so some shattering
will occur in the earliest ripening heads. However, shattering is
not as severe as in lettuce, so the crop may be cut when most
of the seed is ripe. The cut plants should be dried on canvas for
several days and then threshed.

MANGEL WURZEL

Areas of production in Arizona. -The mangel wurzel, or stock
beet, is a beet type with a root which weighs from 6 to 12
pounds. Mangel seed is easily produced in the same areas as
the sugar beet and the red table beet. Mangel requires approxi-
mately the same amount of chilling as the red table beet.

Practically all mangel seed used in the United States prior to
1941 was imported from northern Europe.

Soil.- Medium heavy silt or clay loam soils of high moisture
retention capacity are desirable.

Varieties and yield. -No comparative yield results are available
for different varieties. The most commonly grown varieties are:
Yellow Eckendorf, Sludstrup, Golden Tankard, and Half Sugar
Green Top. Yields from seed -to -seed plantings range from 2,000
to 3,000 pounds per acre.

Date of planting. - Mangels should be planted for seed from
September 15 to October 1 in the Salt River Valley, and from
August 1 to August 15 in the upper Gila River Valley.

Soil preparation, fertilizers, irrigation, cultivation, and disease
and insect control should follow that recommended for the pro-
duction of red table beet seed.

Planting. -From 3 to 4 pounds of unsheared seed should be sown
per acre. Seed is sown from 1/3 to 3/4 inch in depth.

Spacing. -Mangel seed is produced on a seed -to -seed basis. It
may be sown in double rows, 18 inches apart on 40 -inch beds.
No thinning is practiced. An alternative method is to sow the
seed in 30- to 36 -inch rows in single beds. This method facilitates
the cultivation and harvest of the crop.

Roguing. -In commmercial seed increase, the roots are seldom
pulled and graded. Roguing consists of removing plants showing
off -type foliage. This type of roguing is sufficient because most
mangel mixtures are reflected in the leaves.. Leaves, which are
characteristic of sugar beet or red beet, or which show the char-
acteristics of a different type of mangel from the crop being
grown, indicate off -type plants. These should be pulled and re-
moved from the field.
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Plate VII. -Mangel beet root and seed.

Harvesting. -Mangel seed is harvested in July in the Salt River
Valley and in August in the upper Gila Valley. Harvest methods,
curing technique, and threshing are the same as for red table
beet or sugar beet.

ONION

Areas of production in Arizona. -Onion seed may be produced
at elevatioñs of 1,000 to 3,000 feet in Arizona. The bulb, or semi -
mature plant of some varieties must be exposed to a chilling
period of 1,000 to 1,200 hours before bolting and economical seed
production will take place. Onion seed has been successfully pro-
duced commercially in the Salt River Valley and in the Sulfur
Springs and Safford valleys. It has been produced experimentally
in other districts.

Soil.- Onions for seed production should be grown on a medium
to light silt loam.

Varieties and yield. -The varieties of onion from which seed is
successfully produced in Arizona are primarily of the large
bulbed, sweet type. Outstanding varieties are Sweet Spanish,
Crystal Wax, Yellow Bermuda, Yellow Babosa, and Early White
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Plate VIII. -Onion in full bloom.
Grano. Seed of the northern storage -type onion, such as Yellow
Globe Danvers or Southport Yellow Globe, may be raised in Ari-
zona but yields are relatively low.

Yields of 300 to 500 pounds of seed per acre may be expected
of all varieties from seed -to -seed plantings. Seed-to- bulb -to-
seed plantings of the southern sweet onion types may yield as
high as 1,000 pounds per acre.

Date of planting. -If onion seed is to be produced on a seed -to-
seed basis, plantings should be made not later than October 15
in the Salt River Valley and not later than September 1 in the
upper Gila River Valley.

In seed -to- bulb -to -seed production, the bulbs must be grown
in the year prior to seed production.

Soil preparation. -Onion seeds are slow to germinate and the
seedlings are weak and slow growing for several weeks after
emergence. Soil should be deeply and finely fitted in order to
provide a good seedbed for the young plants.

If seed -to- bulb -to -seed production is practiced, the soil should
be as loose and as well fitted as for red beet or carrot seed pro-
duction.

Fertilizers. -Yield per acre of onion seed is increased by the use
of commercial fertilizers. In 1944, on a medium clay loam, seed -
to -seed onion plantings yielded 400 pounds of seed per acre when
no fertilizer was used and 575 pounds per acre, when 200 pounds
per acre of treble superphosphate was used at time of planting.
During the growth of the fertilized crop, 300 pounds per acre of
nitrate of soda was applied in split side dressings.

It is recommended that 200 pounds per acre of a mixed fer-
tilizer having an analysis of about 10 -20 -0, or 100 pounds per acre
of treble superphosphate be band -placed at time of planting. If
treble superphosphate alone is used, two side dressings of 150
pounds each of nitrate of soda may be applied when the crop is
half grown and again when the crop begins to bolt.
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Planting. -Onion seed should be planted at the rate of 4 to 5
pounds per acre, either in the mother bed for bulb production,
or in the field for seed -to -seed production. A 4 -inch planter shoe
should be used to distribute the seed over a wide band. The seed
should be covered to a depth of 1/4 inch.

Spacing. -For seed production onions should be grown in rows
30 to 40 inches apart. This provides for access to the field in
harvest. No thinning in the row is practiced, but even distribution
of the seed is obtained by using a 4 -inch planter shoe. In trans-
planting, bulbs should be set 12 to 16 inches apart.

Irrigation. -Early irrigations should follow the same schedule
as for carrots. Onions will require more and heavier irrigations
than carrot during the cool months. During the blossom and
seed -ripening periods, irrigations must be made often and heavily.
Previous experience with the crop in Arizona has demonstrated
that the greatest losses in seed yield and quality have occurred
during the final stages of seed formation, because of the inability
of the plant to obtain sufficient water.

Seed -to- bulb -to -seed production. -High quality onion seed can
be grown only if the crop of market -size bulbs is grown, harvested,
rogued, and reset. The leaves of the onion give little or no indica-
tion of the quality or type of the bulb.

During the first season, seed for bulb production will be planted
in October or November in the Salt River Valley, and in January
or February in higher elevations. The bulbs will be harvested in
the summer and cured. The bulbs are reset in the field from
October to January and a seed crop will be harvested the follow-
ing summer.

Before the bulbs are reset in the field, they must be rogued. All
white or red bulbs must be removed from yellow or straw -colored
types, and vice versa. Small, hard northern types must be re-
moved from the southern or Sweet Spanish and Bermuda types.
Splits, doubles, and thick -necked bulbs must be discarded. Bulbs
which are not characteristic of the accepted varietal shape must
be removed.

After roguing, the onion bulb may be dropped in furrows from
sleds. It is not necessary to place each bulb exactly upright. A
disk hiller or a lister may be used to cover the bulbs 1 to 2 inches
in depth.

Cultivation. -Onion seedlings must be cultivated as often as
necessary to control weeds.

Insects and diseases. -Thrips are the only insects affecting the
production of onion seed in Arizona. New methods of control are
being developed and for most recent methods the county agri-
cultural agent should be consulted.

Diseases of onions, while present, do not cause serious loss.
Harvesting. -Onion seed is ready for harvest from about July 15

to September 1.
The seeds shatter readily and cannot be combined in the field.

As soon as the black -coated seeds show through, the seed heads
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should be cut and placed in thin bags. As soon as the bag is one -
half to three -quarters full, it should be placed in the shade where
ventilation is adequate. The bag should be turned one or more
times per day until the seed shatters readily from all of the heads.
The heads may also be placed in piles 1 to 2 feet deep on a firm,
smooth surface, preferably a shed floor. The piles should be
turned once a day until drying is completed. Two or more har-
vests may be necessary.

When the seeds shatter readily, the heads may be run through
a stationary threshing machine.

CANTALOUPE

Cantaloupe seed has been successfully grown at several eleva-
tions in Arizona. The average yield per acre has been from 100
to 400 pounds. The melons are harvested and cut by hand. The
seed and attached membranes are allowed to ferment in tanks or
tubs for twelve to thirty -six hours. At the end of this period, the
membranes and light seed will float to the top of the fermenting
liquid, while the viable seeds will settle to the bottom of the tank.
Repeated washings with fresh water will dispose of the trash. The
viable seed is then dried in the shade on screens or cheesecloth
racks.

The cantaloupe crop should be planted in mid -February in the
lower Colorado River Valley; in mid- March in the Salt River
Valley; and in late April in the upper Gila River Valley. The
usual spacing is 18 to 24 inches between plants on one side of a
60- to 72 -inch bed.

The striped cucumber beetle is probably the most serious insect
pest of cantaloupes. It is controlled by the application of arsenical
dusts.

There are few serious diseases of the cantaloupe. At the lower
elevations, powdery mildew is often serious. There are various
fungicides which give fair control. Mildew resistant varieties, of
course, are not bothered.

SALSIFY

Salsify seed has been raised commercially and experimentally.
The demand for acreage is low, because salsify is not a widely
used crop. The yield of seed may be as much as 1,700 pounds per
acre. The seed must be harvested by hand as the individual
heads ripen. Considerable labor is thus entailed.

The seed crop should be planted in August or in September at
elevations of 1,000 to 3,000 feet. The plants may be spaced 12
inches apart in two rows 16 inches apart on 40 -inch beds. Blos-
soming begins in early April and harvest takes place in early
summer. Few insects or diseases have affected this crop in
Arizona.
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VEGETABLES WHICH ARE EASILY GROWN BUT HAVE NOT
BEEN COMMERCIALLY GROWN IN ARIZONA

CHINESE CABBAGE

Seed of Chinese cabbage is easily produced at elevations of 1,000
to 3,000 feet in Arizona. The plant requires a very short chilling
period prior to bolting. The average yield is 1,000 to 1,200 pounds
per acre. The seed should be harvested in the same way as
broccoli.

The seed crop should be planted in September at elevations of
1,000 to 3,000 feet. The plants should be spaced 18 inches apart in
rows 16 inches apart on 40 -inch beds. Blossoming begins in
early March and harvest takes place in late May or early June.
Pests and diseases are the same as for broccoli.

COLLARDS.

Collard seed may be produced at any elevation in Arizona.
However, there is only a small demand for the seed. The general
handling problems are similar to those of broccoli. Yields are
generally heavier.

Collards for seed production should be planted in late Septem-
ber and October. First blooms occur in March so areas of late
spring frost should be avoided. The seed crop is harvested in early
summer. The crop should be harvested, cured, and threshed the
same as broccoli.

FLORENCE FENNEL

Florence fennel is similar to celery in many respects. Its flavor
is similar to anise.

Seed of Florence fennel may be produced in the lower Colorado
River Valley and in the Salt River Valley. Small commercial
plantings have been made in the Salt River Valley. The average
yield is 1,000 to 1,500 pounds per acre. Cultural methods are the
same as for the other overwintering seed crops. So far fennel has
not been subject to any diseases in Arizona. Occasionally aphids
must be controlled in the seed head late in the season.

MUSTARD

Seed of mustard (Brassica juncea) may be grown in any irri-
gated area of Arizona. No chilling period is needed. The average
yield is 500 to 600 pounds of seed per acre. Culture, planting
dates, insects and diseases, and method of harvest are the same as
for broccoli.

OKRA

Okra is a hot weather annual. It may be grown for seed during
the spring and summer at all elevations in Arizona. Plantings
made in March will mature seed in late June and July at 1,000 to
1,500 feet elevations. The seed is borne in a large pod. The pods
should be picked by hand when they begin to split and expose the
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large black seed. Threshing may be done by hand, or the pods
may be put through a stationary threshing machine. No data are
available on the yield per acre in Arizona.

PARSLEY

Parsley seeds satisfactorily in the Salt River Valley but not at
elevations lower than 1,000 feet. Apparently, some chilling is
necessary for reproduction of this crop.

Since parsley seed is extremely slow to germinate, it is difficult
to obtain good stands until October. The plants bolt in April
and produce seed in late June and July. The same procedure as
for seed -to -seed production of carrot seed should be followed. No
data are available on the yield per acre, but seed production has
been good.

Plate IX. -Four stages in cabbage seed production. (Upper left, market
head; upper right, head bursting; lower left, bolting; lower right, plant
in bloom.)
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VEGETABLES WHICH ARE DOUBTFUL FOR SEED
PRODUCTION IN ARIZONA

The following vegetables are not advised for seed production
in Arizona, because of insufficiently low temperatures during the
winter months, lack of other climatic advantages, or because of
the inability to control serious insect and disease pests.

CABBAGE

Cabbage seed production has not been successful in Arizona.
Its only possibilities are at elevations above 2,500 feet. It should
be planted in midsummer and a crop of heads harvested in early
winter and the stumps left for seed production. At lower eleva-
tions there is insufficient chilling for reproductive bolting.

CAULIFLOWER

Cauliflower seed may be produced in the same way as broccoli.
The limiting factor in cauliflower seed production seems to be
the very low humidity in Arizona during the seed -ripening period.
Yields are rarely over 75 to 125 pounds per acre.

Plantings of cauliflower for seed should be made in June or July
at 3,000 feet; in September at 1,000 to 2,000 feet; and, in October
at 100 to 1,000 feet. The seed is ripe and ready for harvest in late
May and June.

Unless irrigations are sufficient to maintain a moist soil and a
high humidity in the vicinity of the plant during seed ripening,
cauliflower seeds shrivel and become nonviable.

CHICORY

The root of chicory is used for the adulteration of coffee. There
is a fair demand for this type of crop in the United States. Chicory
seed is easily raised on a seed -to -seed basis in the Salt River
Valley, but the demand for chicory seed is limited. Field treat-
ment and yields are the same as for endive.

RUTABAGA

Seed of rutabaga has been produced experimentally above
1,000 feet elevation in Arizona. The average yield has ranged
from 300 to 400 pounds per acre. Plantings should be made in
September or early October in the Salt River Valley, and a month
to six weeks later at elevations of 2,500 to 3,500 feet.

Culture, insect and disease control, and harvesting procedure
are the same as for broccoli.

SWISS CHARD

Seed of Swiss chard may be produced in about the same areas
as red table beet seed although yields have been higher at 2,500
feet or more elevation. Yields of 1,000 to 2,000 pounds per acre
may be expected.
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TURNIP

The production of turnip seed is like that of rutabaga. The
yield of turnip seed, however, has rarely exceeded 125 pounds per
acre in experimental plantings because of the extreme difficulty
in controlling aphids during the final stages of blossoming and
ripening.

VEGETABLE SEEDS WHICH SHOULD NOT BE PRODUCED
IN ARIZONA

The following vegetables will produce seed in most areas of
Arizona, but because of climatic conditions or because of insect
or disease pests, the production of them is not an economical
undertaking: Brussels sprouts, kale, kohlrabi, radish, and spinach.

HERB SEEDS WHICH HAVE BEEN SUCCESSFUL EXPERI-
MENTALLY BUT WHICH HAVE NOT BEEN GROWN

COMMERCIALLY

Herbs are usually considered to be those plants grown for their
flavor and used as seasoning in cookery. Herbs may also be of
medicinal value, but no experimental work has been performed
with medicinal herbs in Arizona. The acreage needed is limited,
so care should be taken not to overplant.

The annual herbs adapted for seed production are: anise,
coriander, dill, French celery, summer savory, sweet basil, sweet
fennel, and sweet marjoram. All of these should be planted in
September in the Salt River Valley. Earlier seeding should be
made in the higher elevations. Seed of all types will be produced
in May, June, or July.

Yields are not available for all of the above but yields of the
following herbs have been as indicated.

Herb Average yield
(pounds per acre)

Anise 600
Coriander 1,500
Dill 1,500
French celery 500
Summer savory 800
Sweet fennel 1,500

All annual herb crops produce the' highest yields of seed on
loose, well- drained soil. Fertilizers have not given important
response. Most of the herbs may be planted in double rows, 16
to 18 inches apart on 40 -inch beds. The plants should be thinned
to 12 inches in the row. Coriander, dill, and fennel may be planted
in single rows, 36 inches apart and thinned to 20 inches in the
row without reducing the yield.
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Plate X. -Herbs in bloom. (From front to back: anise, corriander, and dill.)

Few insects or diseases affect the herb crops.
Annual herb seeds must be harvested by hand because none of

them mature at one time, and all of them will shatter seriously.
The best method of harvest is to cut the entire plant when 50 per
cent or 70 per cent of the seed is dry. Curing of the seed is com-
pleted on a floor. Threshing may be done by hand or with a sta-
tionary thresher.

The perennial herbs which have seeded best in Arizona are sage
and thyme.

The sage plant (Salvia o fjicinalis) produces the leaves com-
mercially used in all poultry and pork dressings. Prior to 1940,
90 per cent of the sage used in the United States was imported
from Dalmatia. The plant itself can be easily grown in most sec-
tions of the United States. However, the seed of this herb has
been produced successfully in only a few parts of this country.
Yields as high as 400 pounds per acre have been obtained experi-
mentally in central Arizona. The demand for the seed is very
limited.

Sage seed should be planted in double -row beds in September,
following the same procedure as for lettuce. In May of the year
following the seed planting, the seedlings should be transplanted
to the field. The plants should be 24 inches apart in the row, and
the rows should be 36 to 40 inches apart.

The sage plants will grow throughout the second summer and
winter with a minimum of water and will produce seed in July
of the second year from seeding.
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When the seed begins to darken, the seedstalks should be cut
and spread on canvas to dry. One to three weeks is required to
dry the seed; after drying is complete, the seed may be threshed
by hand or run through a stationary thresher.

Sage plants have been relatively short -lived in the lower eleva-
tions.

Thyme seed is grown in the same way as sage seed. Spacing
on the bed may be reduced to 6 inches between plants.
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