Montana AgResearch
Fall1995 Page 46

Production of Chickpeas in Montana

Montana chickpea yields, while quite variable, are comparable to yields grown in the
major states that produce most U.S. chickpeas for market.

By Gil Stallknecht*, K.M. Gilbertson, Gregg R. Carlison, Joyce L. Eckhoff, GregD
Kushnak, Jim R. Sims, Mal P. Westcott, and Dave M. Wichman

Introduction

Chickpea (Cicer arietinum L.), also
known as garbanzo bean, is one of over
18,000 species within the pea and bean
family Leguminosae. Chickpeas are thought
to have originated in India, central Asia,
the Near East and Mediterranea (2).

Chickpeas are second to dry beans in
use for human food, and third in overall
production acreage to dry beans. India
produces 90 percent of all chickpeas used
for human consumption. Ethiopia, Mexico,
Argentina, Chile, Australia and its areas of
origin have significant chickpea produc-
tion.

The two major types of chickpeas used
for human food are the kabuli (large,
rounded light-colored seeds) and the desi
(variably colored, irregular shaped small
seed with a thick irregular husk that must
be removed prior to processing for food).
Kabuli types produce seeds which weigh
about one ounce per 100 seeds, compared
to desi types which produce seed weighing
less than that. World wide, the desi types
represent 85 percent of the total chickpea
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production. Chickpeas have 13 to 33
percent protein, 40 to 55 percent carbohy-
drate and four to 10 percent oil (2,6,7).
Used as a food in numerous ways,
chickpeas can be served whole or pro-
cessed into flour for snacks or sweets (3).
Chickpea consumption also has been
reported to lower cholesterol and triglycer-
ides (3).

Most chickpeas grown in the United
States are large seeded kabuli types, with
only a limited production of the small
seeded desi types. California is the primary
producer of chickpeas in the United States,
with about 16,000 acres, followed by
Washington with 5,500 acres and Oregon
and Idaho at 1,300 acres each. U.S. yield
averages range from 1,100-2,400 Ibs/acre
for dryland production.

U.S. chickpea production is about
20,000 tons/year. Ascochyta leaf blight is a
major limiting factor in U.S. chickpea '
production. However, several new
chickpea varieties released by Washington
State University have a degree of resis-
tance to the blight.

Kabuli type chickpeas are marketed in
the United States based on size and color.
Size grades range from jumbos (42-48
seeds/oz) large (48-52 seeds/oz) medium
(54-58 seeds/oz) and small (over 60 seeds/



o0z). Light-colored seods free of diseolor-
«.tion are most desirnble, Dosl lypos are not
W marketed based on sood sz or seed color,

Kabuli chickpens murkoted For the
canning processors In the Unlted States
must be at least graded modium with
preference given {o seed joln grading large
or jumbo.

Previous studies on dryland chickpen
production were initiated vt the Southern
Agricultural Rescarch Center af Huntley in
1988. In 1988, growing scason precipitn-
tion averaged 4 inches below normal--a
drought. Dryland barley yiclds that year
averaged less than 10 bushels/aere, (com-
pared to a typical yicld of 45 (o 55 by/
acre)y at SARC, while chickpea yields
ranged from 1,082 to 1,479 thsfacre. In
addition to the significanl seed yield in a
drought year, the chickpcas were not
devastated by grasshoppers, as were other
crops. This is likely due to high levels of
tannic acids characteristically found in
chickpea leaves which repel many insects.
In 1989, the average yield for chickpeas
was 1,400 pounds per acre compared to

. ficld pea yields of 640, and lentil yields of
". 450 pounds per acre, while barley yields
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averaged 50 bushels per acre, typical yields
for SARC,

The primary objective of this study was
{0 evaluate the production of kabuli and
desi chickpea types for vield, seed size and
color, and evidence for Ascochyra leaf
blight under a range of Montana environ-
ments. The secondary objective was to
compare the chickpea yields and agronomic
characteristics to the primary pulse crops
grown in Montana.

Materials and Methods

‘Sarah’ and ‘Garnet’ (desi), “UC-5’ and
‘Surratato’ (kabuli) chickpea varieties,
‘Meirose’ Austrian winter pea, ‘Umatilla’
field pea, and ‘Brewer’ and ‘Crimson’
lentit were evaluated for grain and plant
residue yield in 1990, 1991, 1992. The
annual {egume trials were planted on
dryland recrop at Bozeman, Conrad and
Mocceasin, on dryland crop fallow at
Huatley and Sidney, and under irrigation at
Corvallis. The legumes were planted at 95
Ibs/acre (desi) and 125 Ibs/acre (kabuli) for
chickpeas, 120 Ibs/acre for the field peas,
and 65 Ibs/acre for the lentils.

Yield in Lbs/Acre

Location/Cultivar Conrad Moccasin Corvallis Bozemar: Sidney Huniley Average
Sarah Desi 1986 644 3008 1238 1668 1509 1768
Garnet Desi 1892 961 1774 1063 1531 1688 1510
UC-5 Kabuli 1717 682 818 598 1319 1465 1212
Surataio Kabuli 1358 504 BO7 319 940 1360 967
Umatilla Fp 1844 362 1688 1076 1118 792 1449
Austrian Wp 1708 422 663 928 999 886 1076 !
Brawer Lntl 1516 343 591 781 966 636 882 i
Crimson Lntl 1430 215 316 802 1152 601 780
LSD 0.05 657 127 481 224 230 230 f
Bowman Barley 1766 3226 2654 3480 2782 ‘
bushels per acre 37 67 54 72 58 ‘

Chickpea Seed Weight in Grams per 100 Seed
Sarah 14 11 13 15 16 14
Garnet 16 12 14 17 18 16
uc-s 37 30 37 44 45 39
Suratato 000 e 47 48 44 54 56 50

i g matilla Fp e 18 18 23 22 22 21

! ustian Wp - 1G 10 10 12 12 11
Brewer Lantll  eoe 5 5 7 7 7 6
Crimson Lanth s & 3 3 3 4 4
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Yield Lbs/Acre
Location/Cultivar Conrad Moccasin Corvallis Bozeman Sidney Huntley Havre Average

Sarah (Desi) 2542 288 4543 4336 1732 2419 - 2643
Garnet (Desi) 2041 281 3306 3420 1554 2146 - 2125
UC-5 (Kabuli) 2392 393 3682 4141 1375 2248 - 2372
Suratato (Kabuli) 1873 281 2257 3802 1419 1808 1907
Umatilla Fp 3661 96 2764 2072 1798 2284 - 2112
Austrian Wp 2560 241 2954 1891 1091 1524 - 1710
Brewer Lentil 1675 426 858 1381 1282 1680 - 1217
Crimson Lentil 1561 481 1276 2062 1202 1531 - 1352
Bowman Barley 4402 Hail - 3475 3370 4051 - 3824

bushels per acre 92 Haill - 72 70 84 - 80
LSD 0.05 156 156 858 954 322 346 s eeeen

’ Seed Weight Grams/100seed

Sarah (Desi) - 8 8 16 13 L - —— 14
Garnet (Desi) -~ 9 9 17 15 17 - 15
UGC-5 (Kabuli) - 23 46 42 40 43 - 39
Suratato (Kabuli) — ----- 25 52 52 50 (53 [—— 46
UmatilaFp - 9 27 23 - 23 - 20
AustrianWp - 9 13 13 - 11 - 11
Brewer Lentil - 4 8 6 - T e 6
Crimson Lentil - 3 5 4 - 4 - 4

Yield Lbs/Acre

Location/Cultivar ~ ----- Moccasin Corvallis Bozeman Sidney Huntley Havre Average
Sarah (Desi) - 1846 1381 2024 3081 3269 1398 2166
Garnet (Desi) - 2785 2598 1861 2610 2467 - 1470 2298
UC-5 (Kabuliy ~  ----- 1132 1603 1341 2409 1761 528 1462
Suratato (Kabuli) - 1854 1380 1147 2515 1582 335 1469
UmatilaFp - 2066 1455 2179 2856 4215 843 2269
AustrianWp - 2041 1621 1601 2126 2689 . 1100 1863
Brewer Lentil - 1229 2107 987 1750 2906 1463 1740
Crimson Lentil - 1393 2042 1132 2048 2993 1365 1829
Bowman Barley =~ ----- 3494 - 5515 5078 5573 Hail 4915
bushels per acre ----- 73 - 115 106 . 116 Hail 102
Lsboos @ - 605 - 619 409 771 e e
Seed Weight Grams/100seed
Location/Cultivar ~ ----- Moccasin Corvallis - Sidney Huntley — -----
Sarah (Desi) - 12 13 - 15 14 14
Garnet (Desi) - 15 18 17 16 - 16
UC-5 (Kabuli) - 24 36 @ - 4 37 34
Suratato (Kabuli) ~ --—--- 40 40 - 54 47 - 45
UmatilaFp - 24 23 e 25 - 23
AustrianWp - 12 9 ————- 10 - 10 0
Brewer Lentii = -—-- 5 6 - 6 - 6
Crimson Lentl - 3 3 - 3 e 3



The trinls were planted as replicated

& ¥plots and yicld datn was analyzed by
MSUSTA'l, AV, developed by Richard
Lund, MSU., Data was colleeted on date of
flowering, plant height, seed yiceld, size
and residue yield, 'The yield of Bowman
barley in the respective study years is
included in the results ns pounds/acre and
bushel/acre for yield comparison.

Resulty

The yicld runges of the annual legumes
among, (the resenrch center sites were
extremely varlable from year to year
(Tables 1 3),

Dilferences tn growing scason are also
reflected in the yield of Bowman barley
averaged over lovations lor cach respective
year. Bowmin hieley yields averaged 58,
80, andd 10, hunhel/uere for the years 1990,
1991, and 1992 However, yields ol the
chickpew wimd other nnnual legume species
did not necensarily follow the same in-
creasing, yleld trend for the yenrs (1990«
1992, The yleld virlntion nmong, the
resenarch centern within specitic years
could be the rerult of growing Neason

'Oprccipllnllnn. prowlng degree days (GDD),

W lengh of frost free senson, and temperan-
ture af e of Tlowerdng, T general,
chickpen yields of hoth the knbull and dosl
types were higher thin the ylelds of
Augtrinn winter peas nnd lentils, while
Umatilla tield pen ylelds were comparable
to the chivkpenn, ‘The desi type chickpeas
and Unintis Field pens responded most to
high moisture conditions, ‘I'he 1991 results
at Mocenstn wmd 1992 results at Havre
indicate that nnnual legumes can tolerate
hail, which destroyed the cereal crops at
these loentions,

Seed welght of the kabuli chickpeas
ranged from just under one ounce to just
under two ounees per 100 seeds at the
various sites during, the three year study,

(Tables 1 4), The kabuli suratato variety
consistently produced lurper seeds when
compared (o the UC 5 varlety. Sced color
quality was excellent for kabuli varieties.
Ascochyta leal blight was not obscrved in
the trials conducted fn the study.

Dry matter resddue, plant heights and
Oegumes are described in'I'nble 4, Agro-
|
|

ate of 50 pereent flowerlng, for the annual
nomic characteristics evilumed over

station-years indicited (la the plant
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residue yields, plant heights and date of 50
percent flowering were similar among the
kabuli chickpea types and lentil varieties.

Summary and Conclusions

Results of this three year study indicate
that chickpea yields, while quite variable
under the various Montana environments
are comparable to yields grown under
dryland or high moisture regions in Califor-
nia, Washington, Idaho and Oregon. Kabuli

_type chickpeas grown in Montana meet the

required color for marketable goods. Seeds
were free of seed coat blemishes and were
the desired light tan color. The requirement
for a consistent minimum size of 1.7
ounces per 100 seeds could exclude certain
shorter-season dryland environments, such
as Moccasin, as potential production areas.

A significant constraint in the produc-
tion of chickpeas in the present production
states is the presence of viruses, the high
incidence of Ascochyta leaf blotch and soil
borne fungal diseases. The large dryland
acreage in Montana would allow producers
to use long rotations which would minimize
disease and insect vector problems.

Actual market potential for large
acreage production of chickpeas in Mon-
tana will depend upon broker contracts for
cither domestic or export markets. Limited
market potential exists for production of
organic grown chickpeas for domestic uses
as soup ingredients, specialty dishes or
baked goods.

“‘l Hid ‘;%‘1“ AN l'i

Cultivar

Average Average Average
dry matter plant height flowering date
8 station years 12 station years 5 slation years
day ofyr date
Sarah (Desi) 1.83 12 182 71
Garnet (Desi) 2.13 13 183 7/2
UC-5 (Kabuli) 2.07 15 182 7
Suratato (Kabuli) 1.83 14 183 7/2
Umatilla Fp 1.81 20 179  6/28
Austrian Wp 2.34 24 187 7/6
Brewer Lentil 1.84 12 180 6/29
Crimson Lentil 1.74 11 184 7/3

*Huntley 1990, 1991, 1992; Moccasin 1990, 1991, 1992 Severe Hail 1991;
Conrad 1991; Corvallis 1990, 1991, 1992; Bozeman 1990, 1991, 1992,
Sidney 1990, 1991, 1992.
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Numerous chickpea production guide
bulletins (1,4,5,8,9) are available. The
authors suggest that producers interested in
considering chickpeas as an alternate crop
consult these bulletins, which cover infor-
mation on cultural and marketing aspects of
chickpea production.
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