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This publication is intended for growers considering either desi or kabuli
chickpea as a crop. The text covers basic market information, plant growth
habit, crop production, field selection, seedbed preparation, fertilization,
inoculation, seeding, control of weeds, diseases and insects, rotational
benefits and harvesting.

hickpeaisahigh-value crop that

is adapted to deep soilsin the

semiarid northern Great Plains.
However, diseaserisks are high and
thusthis crop is recommended only
for producers who are willing to
develop excellent management skills.

Ascochytablight, afoliar disease,
caused devastating financial losses
for many growersin 2001. Of 46,500
acres seeded in Montana and North
Dakota, only 30,000 acres were har-
vested. Thiswill likely bearecurring
problem, so pay specia attention to
the section on disease management.
Currently chickpeaisconsidered a

‘vegetable' crop, so check with your
local Farm Service Administration
office before seeding to learn if itis
legd for you to grow this crop.

Introduction
Chickpea (Cicer arietinumL.) isan
annual grain legume or ‘pulse’ crop
sold into human food markets.
Chickpeaisclassfied into ‘des’ or
“kabuli’ types based primarily on seed
color. Des chickpeahas a pigmented
(tan to black) seed coat and small seed
Sze (>100 seeds/oz). Kabuli chickpea,
ometimes caled “ Garbanzo bean,”
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has white to cream-colored seed coats
and rangein size from smdl to large
(> 100 to < 50 seeds/0z).

Before sdlecting acultivar, contact Ausmb g
potentia buyersto ensureit is acogpted Pakistan —
inthe market you are targeting. Canada
Farm-levd chickpeayidds have ranged
from Oto over 2,400 Ib/ac inthe north-
ern Great Flains, but yidds most com-

monly range from 500to 1,500 Ib/ac. Figure 2. World distribution of
) chickpea production in 2001
World production

From 199510 1999, India, Spain, Paki-

stan and Algeriaacoounted for 50% of ~ Distribution

world chickpeaiimports, with many In 2001, six countries accounted for
other countriesimporting small per- 90% of world chickpea production,
centages.! World chickpeaproduction  with India aone accounting for 60%
isroughly threetimesthat of lentil,and  (Fig. 2). From 1995 to 1999, world
world consumptionis second only to chickpea exports averaged 575,000
dry bean among pulse cropsmarketed  tonnes (metric tons), with Australia,
ashumanfood (Fig. 1). Turkey and Mexico exporting 80% of
the world chickpea crop.t
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the 2001/02 crop year.2 Note that only
70% of 1.2 million seeded acreswere
harvested in Canada, highlighting the
production risk for chickpea. In 2001,
134,000 acres of chickpeawere grown
inthe USA.

Price uncertainty

Producers of alternative crops such as
chickpea face questions of price expec-
tation in addition to the production
uncertainty that is discussed exten-
svely inthisreport. This price uncer-
tainty isaparticular problem with
chickpea since acreage in non-tradi-
tiond areas such as Canadais growing
rapidly. Additionally, chickpeaproduc-
tion must compete with wheat, where
government loan programs and crop
insurance provide substantial benefits
to whesat production not currently pro-
vided for crops such as chickpea.

Researching buyers

Although many opportunities exist for
contracting chickpea production with
both U.S. and with Canadian buyers,
producers should be careful to under-
stand al terms of the contract, particu-
larly in terms of quality measurements
and dispute resolution. The chickpea
market, like that for other dternative
crops, is undergoing significant
changes with many firms entering and
leaving theindustry every year. Be
certain to research the reputation of
firms you consider contracting with.

Insurance

Insurance for adternative cropsin gen-
eral, and chickpeasin particular, for
managing production risk is currently
being developed. For some dternative
crops, Risk Management Agency
(RMA) actuaria tablesare availablein
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some counties. In the absence of RMA
crop actuaria tables, an individual
producer may file arequest for actu-
aria change which, when successful,
resultsin awritten agreement specific
to the given dternative crop for that
producer. Finaly, producers may rely
on the Farm Service Agency’ s Non-
Insured Crop Disaster Assistance Pro-
gram (NAP). Any insurance product
for chickpeasislikely to reflect the
crop’ srelatively high production and
pricerisk.

Adaptation

Drought tolerance

Under drought stress conditions matu-
rity requirementsfor chickpeaare mi-
lar to or dightly longer than for spring
wheset. However, chickpea has an inde-
terminate growth habit which can
greatly extend maturity if cool or wet
late summer conditions persist.
Chickpearoots deeper than dry peaor
lentil, and has greater drought tolerance
when stored subsoil weter isavailable.

Temperature

Temperature optimums are not well
understood for this crop and climatic
requirements are not well known.34
In Montana, cool growing regions
might present additional risk for reach-
ing maturity before amid-September
frost. Chickpeatoleranceto frost is
similar to spring cereal grains.
Chickpeatolerates high temperatures
during flowering, unlike dry pea.

Growing season

Chickpea matures later than dry peaor
lentil and prefers alonger, warmer
growing season. In southwestern
Saskatchewan, desi chickpea averaged

1120 degree days (base = 0 degrees C),
65 degree days (~3 to 6 days) later than
Laird lentil.> Des chickpeaflowersone
day to oneweek earlier than kabuli
types, depending on the specific variet-
ies being compared. Large-seeded
kabuli varieties generdly mature oneto
two weeks later than des types, but
new Canadian kabuli varieties have
been bred for earlier maturity.® Average
maturity will depend on the variety, and
especialy climatic conditions, ranging
from 100 to 130 days.

Typicdly, if seeding chickpeain early
May, plan to harvest by mid-September.
Under cool, wet [ate summer conditions,
maturity can be delayed subgtantidly due
to chickped sindeterminate growth habit,
and producers must manage to mest
market specificationsfor green seed
content (< 0.5%torecave U.S. No. 1
grade, USA Dry Peaand Lentil Council).
Rapidly expanding production experience
in Canada has shown that understanding
the climatic conditionsthat favor the
common and problematic dissesein this
crop, Ascochytablight, isasimportant as
undergtanding the climatic requirements
for chickpeagrowth.

Plant Growth Habit

The chickpea plant is erect with pri-
mary and secondary branching, resem-
bling asmall bush. There are two leaf
types, the‘fern’ leaf with multiple leaf-
|ets attached to aleaf stem, and the
singleor ‘unifoliate’ leaf that is present
on some kabuli varieties. The plant
flowers profusely and has an indetermi-
nate growth habit, continuing to flower
and set pods aslong as climatic condi-
tions are favorable.

Des and kabuli chickpeatypes can
be easily identified by flower color,
with des types having purple flowers
and kabuli types having white flowers,
corresponding with the presence or
absence of pigmentation in their re-
spective seed coats. The pods are indi-
vidual and ova and typically contain
oneto two seeds. Plant height typically
ranges from 10 to 22 inches, with
kabuli types often dightly taller than
des types. Thelowest seed pods are
typically 4 to 6 inches from the soil
surface under dryland conditions.



Cultural Practices —

Crop Production

Optimum yield potential and success
in chickpea production is obtained by
giving complete attention to field se-
lection, seeding, inoculation, disease
control, weed management, insects,
harvesting and crop rotation. Disease
management is critical to successand
potential growers are advised to obtain
acopy of the MontGuide, Ascochyta
Blight Management in Chickpea when
it becomes availablein spring 2002.7

Field Selection

In areasreceiving lessthan 13 inches
of annual precipitation, chickpeais
best suited for production on
summerfallow owing toits ability to
capitalize on deep stored soil water via
itsrooting system.

Seed sizeisacriticad marketing fac-
tor for large kabuli types and production
on fallow might be critical to ensuring
water supply latein the growing season
when seed Szeisfinaly set.

Some producers have noted that
plant devel opment and maturity is
more even in fallow compared with
stubblefields. In areas of higher rain-
fal, or where concern for Ascochyta
blight is high, chickpea should be
grown as a stubble crop.

Chickpeaisnot well suited for
production on soilswith shallow
dructure. Littleinformationisavailable
for chickpea production under irrigation
in the northern Great Plains environ-
ments, but early experiencein southern
Albertef and centra Montanasuggestsit
isaviable practice provided Ascochyta
blight can be successfully managed.’

To seect gppropriate fields for
chickpes, consder previous herbicide
use (see Table 1), weed spectrum and
pressure, interval since chickpeawas
last grown, and proximity to current and
past chickpeafieds. These consder-
ations are critica to manage weeds and
diseases and to minimize residua herbi-
cideinjury to the crop. Avoid fiddsthat
have ahistory of perennia weeds such
as Canada thistle and field bindweed.

For integrated disease management,
gart by sdlecting afield that has not had
chickpeafor at least threeyearsand is at

Herbicide Interval between application Minimum
and planting chickpea precipitation/ %O0OM
Ally 34 months * 28 inches
Ally Extra 22 or 34 months* 18 or 28 inches
Amber bioassay
Assert 15 months
Canvas 22 or 34 months * 18 or 28 inches
Curtail 18 months 15 inches/ 2% OM
Finesse bioassay
Glean bioassay
Peak 22 months
Rave bioassay
Stinger 18 months 15 inches/ 2% OM
Tordon bioassay
* indicates a field bioassay is required. See product label for specific guidelines.
** |ength of Tordon carry-over depends on application rate, application frequency, soil type
and environmental conditions following application.

Table 1. Minimum herbicide rotation intervals

least three miles from previousyear's
fields. However, even with these pre-
cautions, any chickpeafield should be
consdered susceptible to Ascochyta
blight during wet periods since long-
distance spore transmission appearsto
have occurred frequently in the past two
years, and was especialy widespread in
2001. Fieldsthat arewell drained are
preferred, as chickpea suffers plant
injury from waterlogged soil relatively
quickly compared with other non-
legume broadleaf or cereal crops.

Many herbicides used in small grain
production can carryover resulting in
chickpeainjury and yield loss
(seeTablel). Rotationd interval to
chickpea depends on how long herbi-
cidesremain in the soil. Factors that
affect herbicide persstence include
pH, moisture and temperature. Be-
cause Montanaand western North
Dakota have dry climates and short
growing seasons, herbicides generdly
degrade dower than in warmer, wetter
areas. Sulfuron herbicides (Ally, Ally
Extra, Amber, Finesse, Glean, Peak
and Rave) persist longer in high pH
soils. In areas with low rainfall and
high soil pH (>7.5), sulfuron herbicide
residues may remain in the soil much
longer than described on the label, and

asoil bioassay should be considered
for any suspected herbicide residue.

Seeding

Optimal seeding datesfor chickpea
remain unknown, especially for
Ascochyta blight management. Pro-
ducer experience suggests that both
types of chickpea can be seeded as
early as other pulse crops (dry pea,
lentil) but it isessential that kabuli
types are treated with metalaxyl (Alle-
giance, Apron) seed treatment to pre-
vent Pythium seed rot. It isaso essen-
tia that high quality seed free of
Ascochyta (<0.3%) be used, and thia-
bendazole (L SP) seed trestment is
recommended as part of an effective
plan for integrated Ascochyta blight
management.

Air drills and openers often need
minor modifications and adjustments
to avoid seed damage and to facilitate
the metering of large kabuli seed.

Chickpeaistypicaly seeded in
narrow row spacings of 6 to 12 inches.
Target sland densities range from 3
plants per square foot for large kabuli
typesto 4 plants per square foot for
des and small kabuli types. Thiswill
typically require planting 4 seeds/sq.ft.
for large kabuli and 5 seeds/sg.ft. for




des chickpea. Depending on seed size
this often trand atesinto seeding rates
of 80-100 Ib/afor des typesand 125-
150 Ib/afor large kabuli types.

Seeding depth recommendationsare
1inch below moist soil for small-seeded
typesand 2 inches below moigt soil for
large-seeded types. Chickpeacan be
seeded to adepth of 4 inchesto utilize
available soil moisturefor germination.

Fertilization

Nutrient requirements of chickpeasare
not well understood. With effective
rhizobid inoculation, gpplication of
nitrogen isgenerdly unnecessary unless
available soil nitrogen levelsare below
15Ib/a. When beow thisleve, gpplica
tion of no morethan 18 Ib/a of additional
nitrogen (which must not be gpplied
directly with the seed) isrecommended.

Some growers have reported chickpea
yidd increases assodiated with high soil N
Satus but reseerch sudiesin Montanaand
Saskachewan have not shown ayidd
benefit to highrates of fertilizer N.9°

It is expected that chickpeawill
respond to phosphorous, sulfur, molyb-
denum, manganese and iron if these
nutrients are deficient. Phosphorous
can be safely applied in the seed row
up to rates that are used for whest.

If thefield requiresrolling, the op-
eration should be completed immedi-
ately after seeding or after the plants
arewell emerged, but before the 6-leaf
stage of growth. Do nat roll during
plant emergence.

Inoculation

Chickpeamust be inoculated with a
specific Rhizobium gtrain for Cicer
species to ensure effective nodulation
and nitrogen fixing activity.

Inoculant is marketed in granular,
liquid and powder formsfor seed inocu-
lation or in granular form for soil inocu-
lation. The powder and granular formu-
lations can consist of clay or pest.

Seed-gpplied inoculant must be gp-
plied to the seed immediately prior to
planting. Large populations of intro-
duced rhizobia bacteriamust survivein
the harsh soil environment for 2-3 weeks
in order to effectively form noduleson
theroots of pulse crop seedlings.

In dryland cropping regions, pest
granular inoculant is preferred sinceit is
more rdiablein dry seedbed conditions.

Disease control
Ascochytablight isthe most serious
threat to chickpea production*! and
many Montana, North Dakota and
Canadian growers suffered large eco-
nomic losses dueto thisdiseasein
2000 and 2001.

The pathogen survivesin infected
seed and on infected resdue.’? The
epidemiology of thisdiseaseremains
poorly understood and growers should
prepare to manage this disease with
foliar fungicides regardless of prior field
history or seed sanitation measures.

If weather conditions are conducive
to disease devel opment (rainy spells,
periods of prolonged high humidity),
expect Ascochytablight to occur. In
2000 and 2001 Ascochytainoculum
apparently traveled very long distances
to severdy infect fields where the crop
had not been previoudly grown and
where disease-free seed was planted
and precautionary seed treatment
(thiabendazole (L SP)) was used.

Unifoliate kabuli varieties (CDC
Xena, Dwelley, Evans, Sanford) have
low levels of tolerance and are consid-
ered high risk for Ascochytablight
unless growers are willing to commit
to a season-long disease monitoring
and fungicide application program.
Even this might not ensure positive
economic returns due to the high cost
of foliar fungicides.

Detecting Ascochyta blight

Ascochyta symptomsinitiate differ-
ently in different varieties, sometimes
beginning as leaf lesions and some-
times as stem lesions.” Growers are
strongly advised to scout al chickpea
fields frequently and be prepared to
apply fungicideslessthan 24 hours
after detection of Ascochytablight.®
When field scouting, check the wettest
areas of the field first and edges closest
to previousfields, as symptoms most
often gppesar in these areasfirs.” Pro-
ducers need to ensure that they are able
to identify early symptomsin both the
leaf and stem lesion forms.

Kabuli chickpes, duetoitsthin seed
cod, ishighly susceptibleto damping of f
and seedling blights under typica cool
moist Soring soil conditions. Pythium sp,
and to alesser extent Fusarium sp, both
soil-bornefungi, can kill germinating
Seeds. Recommended seed trestments
include Allegiance or Apron for Pythium
prevention and Captan for abroad spec-
trum preventetive program.

Caution needs to be exhibited
when utilizing Captan seed treatments
as this fungicide adversely effects
Rhizobiaif in contract with the seed
for more than two hours.*®

Weed Management

Chickpeais apoor competitor with
weeds at all stages of growth. Slow
growth during the seedling stages, in
addition to arelatively sparse optimum
plant population of threeto four plants
per square foot, causes an open crop
canopy which requires season-long
weed management. Crop rotation and
field selection are cultural methods that
should be used as part of an integrated
weed management system. Cultural
weed control begins with avoidance.
Avoid fields where perennial and an-
nual broadleaf weeds are amajor prob-
lem, and be sure to control these weeds
in the preceding crop. Kochia, Russian
thistle, wild mustard and wild buck-
whegt are the mogt problematic in
chickpea, and can cause mgjor prob-
lemsfor direct-harvesting.

Weeds can be managed with stale
seedbed techniques provided the
grower iswilling to risk yield loss due
to delayed seeding. Stale seedbed tech-
niquesinclude delaying seeding,
allowing weeds to emerge, then
destroying them with either tillage or
non-selective herbicide. Generdly, the
first flush isthe largest, and the earliest
emerging weeds are the most competi-
tive as they consume the most soil
resources. Stale seedbed techniques are
not fool proof, as weeds will continue
to emerge throughout the growing
season and warm season annual weeds
such as green foxtail (pigeongrass)
may be favored by delayed seeding.



Herbicide Application Time Rate per acre Weed Spectrum Remarks
Assure |l POST 8-10floz Grass weeds Apply with COC
(quizalofop) at 1% viv
Dual I PPI, PRE 1-2pt Grasses PPI improves
Dual Il Magnum —not wild oat activity.
(metolachlor) —some broadleaves
Fargo PPI 1.25 gt Wild oat Buckle (Fargo +
(triallate) 12.5-15 Ib Treflan) labeled
Poast POST 0.5-1.5 pt Grass weeds 24" Apply with COC
(sethoxydim) at1 qt/A
Prowl PPI 1.2-3.6 pt Grass (not wild oat) Adjust rate to
(pendimethalin) some broadleaves soil type
Pursuit W DG PPI, PRE 2floz Grass and Severe crop
(imazethapyr) 0.72 0z WDG broadleaf weeds. injury possible
Select POST 4-8fl oz Grass weeds Apply with COC
(clethodim) (grass 2-6") 1qt/A
Sonolan PPI 1.5-2pt Some annual grass Adjust rate to
(ethalfluranlin) 55-751b and broadleaf weeds soil type
Spartan* 30 days preplant 2-5.33 0z Kochia, R. thistle Adjust rate to
(sulfentrazone) to 3 days PRE lambsqu, pigweed, soil type**
—suppress buckwheat
Tough POST 1.5pt Small weeds, kochia, 15-20 gpa
(pyridate) pigweed, lambsq, R. thistle
Treflan HFP PPI 1-2 pt Some annual grass Adjust rate to soil type
Treflan 10G 5-10 Ib and broadleaf weeds
_ (wiflrelbey  __ _ _
Glyphosate PREHARVEST see label Harvest aid and dessicant ~ Apply with AMS fertilizer
Allow a 7-day PHI
Paraquat PREHARVEST see label Dessicant Allow a 7-day PHI
* Section 18 Emergency registration for 2001, registration pending for 2002
** Herbicide activity increases as organic matter decreases and pH increases
Refer tothelabe prior to usefor completeinformation on herbicide use.

Table 2. Herbicides labeled for use in chickpea in Montana and North Dakota

Severd herbicides are labeled for
managing weedsin chickpea (Table 2).
Troublesome broadlesf weeds like
kochiaand Russan thistle can be con-
trolled in no-till chickpeawith
sulfentrazone (Soartan —label pend-
ing). North Dakota State University
research has shown that higher rates of
sulfentrazone may be required to con-
trol wild buckwhest. Sulfentrazone can
be applied from up to 30 daysprior to
planting to 3 days after planting. A
burndown herbicide like glyphosate
may be tank mixed with sulfentrazone if
broadleaf or grass weeds have emerged.
For optimum activity, sulfentrazone
needs 0.5 inches of moisture soon

after application to become activated
in the soil. Sail factors such as pH,
texture and organic matter content
affect sulfentrazone activity in soils.

Growers should carefully
consult the label or a
product representative
to determine optimum
rates for Spartan on
individual farms.

In conventiond tillage systems, tri-
flurdin (Treflan), ethdfluralin
(Sondan) and pendimethalin (Prowl)
incorporated preplant will control cer-
tain broadleaf weeds plusfoxtail and

barnyardgrass, but not wild oat or
quackgrass. Imazethapyr (Pursuit) can
be incorporated preplant or preemer-
genceto control certain broadlesf and
grass weeds. However, imazethapyr will
not control AL S-resstant kochiaand the
user assumesal risk of crop injury.

MSU research has shown
high injury potential

with preemergence
applications of Pursuit

in chickpea.

Check the label for application recom-
mendations and restrictions.



Variety Type? Location Yield Leaf type* Ascochyta Relative Seed size
years’ % Dwelley blight maturity"
tolerance”

Dwelley K 11/9 100 U VP VL VL
Amit (B-90) K x/8 X /226 F F M S
CDC Chico K 718 171/173 F P E S
CDC Xena K 71X 131 /x U VP M VL
CDC Yuma K 719 117 /141 F P L L
Evans K 11/x 107 / x U VP L L
Sanford K 11/9 117/112 U VP L L
Myles D 11/9 188 /260 F F E VS

zKabuli or Desl.

YFirst number reflects Montana trials, second number reflects North Dakota trials.

*U = unifoliate, F = fern.

“VP = very poor, P = poor, F = fair.

VVL = very late, L = late, M = medium, E = early.

Table 3. Chickpea variety evaluation in Montana (1998-2001)/North Dakota (1999-2001)*

* Ascochyta blight affected variety yield comparisonsin North Dakota, and to a lesser extent in Montana.

Pyridate (Tough) isthe only
postemergence herbicide labeled in
chickpeathat will control broadlesf
weeds. Under optimum conditions,
pyridate will control kochia, pigweed,
lambsquartersand Russanthigtle.
Pyridatewill not control wild buckwhest.
For optimum weed contral, pyridate
should be applied in ahigh spray volume
(20 gpa), in warm, sunny conditions, and
to weeds 3 inchestall or less.

Tough should not be
applied under cool,
cloudy conditions.

Insects
Extension entomologists indicate that
insect problems might become eco-
nomically important in chickpeawith
time, and they advise producersto
scout for potentia insect problems
when scouting for disease and weed
pests. Often minor insect feeding on
leaf tissuesis confused with early
symptoms of Ascochytablight.’
Chickpea stems, leaves and seed-
pods are covered with smal hair like
glandular structures that secret malic

and oxalic acids which deter insect
pests. It has been observed that some
grasshopper species are reluctant to
feed on chickpea vegetation.

It has also been noted that chickpea
fieldsinfested with mustard will
suffer some cabbage looper feeding
injury on chickpea plants adjacent to
mustard plants. Plant stands have
been damaged occasionally by cut-
worms and wireworms.

Varieties

Variety evauations for Montanaand
North Dakota appear in Table 3. In
Montanavariety trias, Dwelley
chickpeayields have ranged from a
4-year average of 270 Ib/ac on shalow
soilsat Moccasin to 1160 Ib/ac on
deeper soilsat Huntley. Yiddsalso
ranged widely in North Dakota dueto
the presence or absence of fungicide
application for Ascochytablight. The
average 19992001 yield in the North
Dakotatrials was 980 Ib/ac.

Although all listed varieties possess
some level of Ascochytatolerance,
recent experience has shown that the
unifoliate varieties have very low

levels of tolerance in the northern
Gresat Plains. For thisreason CDC
Xena, Dwdlley, Evans, Sanford and
Sierraare consdered high risk for
production in eastern Montana and
North Dakota

CDCYumahasdightly better
Ascochytatolerance then the unifoliate
leef types, however, ssed Szeissmdler
then the very large seeded kabuli varieties.

B-90 (Amit) currently exhibitsthe
best tolerance to Ascochytaof al vari-
etiesand is the best adapted kabuli
variety to high Ascochytarisk areas.

Ded chickpea(i.e, Myles) hasshown
condstent yield potentid across Montana
and North Dakata. Even though the des
chickpeamarket priceistypicdly sub-
gantialy lessthan that for large kabuli
types, theincreased yield potentia and
lower production costs might result in
equd or greater net returns.

New des varieties, CDC Anna, CDC
Desray and CDC Nika have been re-
leased in Saskatchewan and perfor-
mance dataislimited in Montanaand
North Dakota (see 2002 Saskatchewan
Seed Guide for moreinformation).



Harvesting

Chickpeaissold asahigh qudity hu-
man food product. While seed Sizeisa
major factor in economic returns for
the kabuli type, seed color isthesingle
most important factor in determining if
your crop is marketable. If the seed
coats are dark or discolored the crop
will NOT be accepted by the food pro-
cessors. Harvesting decisions such as
timing and harvesting methods are the
major factorsin harvesting seeds with
thelight yellowish-cream color
demanded by the processor.

Factorsthat affect ripening

Chickpea has an indeterminate growth
habit, which meansthat the growth
cycleextends aslong asmoistureis
available. Thisgrowth pattern can be
problematic in fields with uneven topo-
graphy where soil water varies strongly
throughout the field, or where seeder
problems cauise uneven emergence.

Herbicide injury, disease and preda-
tion by deer dso commonly affect matu-
rity by causing uneven field ripening
patterns, and sometimes causing green
podsto pergst until thefirg fal frogt.

Green pods that are frozen or desic-
cated will remain green and become an
important downgrading factor. Lessthan
one-half percent green seeds are dlowed
for the top commercia grade.** Growers
should cut around portions of thefield
with high green seed countsto avoid
ruining thewholelot. Tomaintaina
timely harvest for seed qudity some
producers have combined different parts
of the same kabuli chickpeafield on
three different detes.

Plantsare physologicaly mature
when seeds begin to change color inside
the uppermost pods. Producers have the
option to direct combine or swath the
crop when the pods are sraw yellow.

Harvest methods

Chickpeanormdly hasalow dhaitering
potentid, although pod drop has occurred
in someingdanceswhen harvedting was
delayed, and pod shattering has occurred
inunusudly hot late August and early
September temperatures

Thelowest pod height istypically
four inches above the ground, making
direct harvesting possible but requiring
an experienced combine operator. In
someregionsit is advantageous to
swath and combine, due to fact that
delayed harvests can result in darken-
ing of the seed coat.

The desiccant paragquat (Gramoxone
Extra) islabeled as aharvest ad for
chickpeas, and used mainly to burn
down immature weeds which can
cause seed staining.

Monitoring of seed color ismost
important to determine proper harvest
timings and management. Chickpeacan
be harvested a 18% moigture but re-
quiresthat the crop ripensuniformly,
whichisrarein thiscrop.

Minimizing seed damage

Combine speeds, cylinders, seves and
air must be adjusted to prevent seed
breakage. Chickpea seeds have a char-
acteristic small protruding beak-like
structure that must not be damaged.
Seed damage can be minimized by use
of conveyor belts or by keeping the
standard augers asfull as possible and
operating at dower speeds.

Storage

Chickpeacan be gored & 15% seed mois-
ture. Minimizing the number of times
chickpeais handled reduces the frequency
of cracked or dameged seed, Sgnificant
dockagefactors Detailed production
information for chickpeagrowershas
been recently published in Canada '

Crop Rotation

Chickpes, like other annual legumesin
arotation, offers several cropping ad-
vantages for the producer. Cered crop
yields sometimesincrease when
planted after legumes, dueto the fol-
lowing considerations:

1. Cered pest cycles have been dis-
rupted.

2. Alternative herbicidesto cered
crops can be used to clean up
grassy weeds.

3. Soil nitrogen supply isincreased.
However, chickpea has amoderatdly

deep rooting system (smilar to spring

whesat) which is effective at extracting
subsoil moisture, and because little
stubble remains after harvest to trap
snow and minimize evaporation, avail-

able crop water can be extremdly lim-

ited following chickpea.

Falowing on chickpeastubble pre-
sents severe soil erosion risksand
should be attempted only if sufficient
cered dubbleis present from the year
prior to chickpeaand if thefdlow is
managed without tillage.

Chickpeagtubble, asisthe casefor
other pulse crop stubbles, should not be
used to plant winter wheat becauise
seeding disturbance destroys scarce
crop residues and most often thereis
insufficient soil moisture to properly
germinate the winter whesat crop.



Literature cited (in order of first appearance)

10.

11.

12.

13.

14.

15.

[FAO Stats] Food and Agriculture Organization of the United Nations. Rome, Italy, January 2002
Clancy, B. Acreage adjustments. p.3 in Pulse Point, January 2002. Saskatchewan Pulse Growers, Saskatoon

Miller, PR., B.G. McConkey, G.W. Clayton, S.A. Brandt, JA. Staricka, A.M. Johnston, G.P. Lafond, B.G.
Schatz, D.D. Bdtensperger and K.E. Neill. 2002. Pulse crop adaptation in the northern great plains. Agron. J. 84
(March issue)

Lanier, W. 2001. Using Growing Degree Daysto Predict Plant Stages. Montana State University Extension
MontGuide 200103 AG

Miller, P.R., C.L. McDonad, D.A. Derksen and J. Waddington. 2001. The adaptation of seven broadlesaf cropsto
the dry semiarid prairie. Can. J. Plant Sci. 81:29-43

Saskatchewan Seed Guide 2002. Saskatchewan Agriculture and Food, Regina
Riesselman, J, et al. 2002. Pulse crop diseases. Montana State University Extension MontGuide (in preparation)

Nelson, C. 2001. Untapped potentia: Irrigated chickpea production. p. 43-50 In Proc. Southern Alberta Conserv.
Assoc. Dryland and Irrigated Reduced Tillage Conf., 1-2 Dec 2001, Lethbridge, Canada

Waley, F.L. and Hnatowich, G. 1998. Reponse of chickpeato nitrogen and phosphorousfertilization. p. 81-86
In Proc. Soilsand Crops 98, Extension Div., Univ. Saskatchewan, Saskatoon

McConndl, JT., PR. Miller, R.L. Lawrence, R.E. Engel and G.A. Nielsen. 2002. Managing inoculation failure
of field peaand chickpea based on spectral responses. Can. J. Plant Sci. 82 (April issue)

Weise, M.V., W.J. Kaiser, L.J. Smith and F.J. Muehlbauer. 1995. Ascochyta Blight of Chickpea. Coop. Ext. Bul.
Cl1S 886 (revised) CES, AES, Univ. Idaho. Moscow, |daho 83844

Pearse, P., R. McVicar, D. Goodwillie, B. Gossen, L. Buchwaldt, G. Chongo and C. Armstrong. 2000. Ascochyta
blight of chickpea. Farm Facts publication, Saskatchewan Agriculture and Food, Regina

Widty, L.E., L.S. Prestbye, JA. Hall, D.E. Mathreand R.L. Ditterline. 1988. Effect of fungicide seed trestment
and Rhizobium inoculation on chickpea production. Applied Agric. Res. 3:17-20

USA Dry Peaand Lentil Council. Grading standards for chickpea. http://www.pea-lentil.com/dock/
grading_chickpeas.html, 9 January 2002

Saskatchewan Pulse Growers. 2000. Pulse Production Manual. 2nd ed. Saskatoon

For more information on this and other topics, see: www.ag.ndsu.nodak.edu

sexual orientation; and are an equal opportunity employer. 2M-10-02
This publication will be made available in alternative format upon request to people with disabilities (701) 231-7881.

NDSU Extension Service, North Dakota State University of Agriculture and Applied Science, and U.S. Department of Agriculture cooperating.

Sharon D. Anderson, Director, Fargo, North Dakota. Distributed in furtherance of the Acts of Congress of May 8 and June 30, 1914. We offer

our programs and facilities to all persons regardless of race, color, national origin, religion, sex, disability, age, Vietnam era veterans status, or
A-1236




