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Introduction
Grazing animals require forage as basal feed for increased productivity. Chickpea (Cicer arietinum L.), a popular annual 
pulse crop in U.S., is a relatively cheap source of crude protein. It adapts well in semi-arid regions, produces higher 
grain yield, and has potential to provide the flexibility required in livestock diets. However, poor soil fertility and lack 
of improved cultivars account for low productivity of chickpea. Although the legume-rhizobia association in chickpea 
plant fixes nitrogen (N), low to moderate levels of N needs to be available in the soil for plant uptake to facilitate its 
establishment and growth until the onset of N-fixation. This helps the plant to mature uniformly and increase its 
production. Interest in this crop as an alternative forage crop has rapidly increased, particularly in areas with marginal 
rainfall. However, information on the use of chickpea as a forage crop is limited.

Objective
To evaluate forage yield, grain yield, and nutritive value of different chickpea cultivars at various rates of N fertilizer.

Materials and Methods
The experiment was conducted at the University of Wyoming James C. Hageman Sustainable Agriculture Research and 
Extension Center (SAREC) in 2018. Treatments consisted of (a) five chickpea cultivars: ‘Garbanzo large white seed’; 
‘Garbanzo large cream seed’; ‘Kabuli medium cream seed SWAD’; ‘Kabuli medium cream seed ANKUR’; and ‘Desi 
small brown seed’, and (b) three N rates: 0, 10, and 20 pounds N per acre. The study was established in a randomized 
complete block design with four replications. Seeds were treated with fungicide (Maxim 4FS) at a rate of 2.4 ml of 
active ingredient per 243 pounds of seeds before they were inoculated (Mesorhizobium cicer) at a rate of 3.1 grams of 
inoculant per 1.4 pounds of seeds. Planting was done on June 4, 2018 at seeding rates of 280 pounds pure live seed 
(PLS) per acre (Garbanzo large white seed and Garbanzo large cream seed), 230 pounds PLS per acre (Kabuli medium 
cream seed-SWAD and Kabuli medium cream seed-ANKUR), and 180 pounds PLS per acre (Desi small brown seed). 
Nitrogen (urea; 46% N) was applied at early flowering stage and all other nutrients were managed for adequacy. The 
plants were harvested on September 14, 2018 for dry matter. The plant samples were oven dried at 140°F for 72 hours 
to determine dry matter. Forage nutritive value was determined by using Near Infrared Reflectance Spectroscopy. 
The entire plots were harvested (October 18, 2018) at physiological maturity for grains and they were processed to 
determine grain yield.

Results and Discussion
Cultivar had a significant (P = 0.003) effect on dry matter, and grain yields. Compared to the other cultivars, Desi 
small brown produced higher dry matter (5,435 pounds per acre) and grain (1,895 pounds per acre) yields. In general, 
Garbanzo large cream gave the lowest dry matter (2,547 pounds per acre) and grain (177 pounds per acre) yields (Table 
1). This clearly indicates that higher forage and grain yields are attainable with Desi small brown. This is associated to 
the high viability (87% germination; Table 1) of seeds of Desi small brown which influenced higher forage and grain 
production. Nutritive value differed among the cultivars such that Garbanzo large cream had the highest nutritive 
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value. For example, CP: 25.9%, NDF: 26.5%, IVDMD: 77.4%, and RFV: 198%. Whereas Desi small brown gave the 
lowest nutritive value (Table 1). Addition of N did not affect dry matter and grain yield, and nutritive value probably 
due to the time of N application and high residual N in the soils. The legume-Rhizobia association might have initiated 
N-fixation long before the flowering stage of the plants and therefore, it blocked out the effect of N on the cultivars. 
Overall chickpea shows promise in respect to dry matter and nutritive value and could be a better alternative for 
forage production, especially when availability of forage is limited in the late fall. However, N fertilization may not 
be beneficial to high productivity of chickpea. Desi small brown seed produced higher forage and grain yields at the 
expense of forage nutritive value. In contrast, Garbanzo large cream seed produces higher forage nutritive value and 
compensate for forage and grain yields. The study will be repeated in 2019 and data will be collected to further explore 
N levels and their effect of chickpea production.

Table 1. Cultivar and nitrogen effect on forage and grain yield, seed germination at harvest, and forage nutritive value of chickpea at SAREC 
in 2018

Yield Seed 
germination

Forage nutritive value

Cultivar Forage
(lbs/acre)

Grain 
(lbs/acre)

CP% NDF% ADF% IVDMD% TDN% RFV%

Garbanzo LWS 3903b † 679bc 39c 22.9b 28.7b 34.9b 75.7b 70.4a 178b

Garbanzo LCS 2547b 177c 8.7d 25.9a 26.5c 32.4c 77.4a 72.8a 198a

Kabuli MCS (SWAD) 3063b 285c 15d 24.5a 28.0b 34.2b 77.1a 71.2a 184b

Kabuli MCS(ANKUR) 3918b 1172b 65b 22.6b 28.4b 35.2b 76.5b 70.7a 178b

Desi SBS 5435a 1895a 87a 19.2c 32.7a 37.5a 72.9c 65.9b 159c

Average 3773 842 43 23.0 28.9 34.9 75.9 70.2 179

N rate (pounds per acre)

0 3752a 975a 44a 22.3a 35.5a 29.4a 75.8a 69.5a 176a

10 3560a 825a 43a 23.6a 34.8a 28.8a 76.2a 70.3a 179a

20 4068a 896a 42a 23.3a 34.3a 28.4a 75.8a 70.7a 183a

Average 3793 899 43 23.0 34.9 28.9 75.9 70.2 179

LWS, large white seed; LCS, large cream seed; MCS, medium cream seed; and SBS: small brown seed.
CP, crude protein; NDF, neutral detergent fiber; ADF, acid detergent fiber; IVDMD, in vitro dry matter digestibility; TDN, total digestible nutrient; 
and RFV, relative feed value.
†  Within column for each parameter, means followed the same lower-case letter are not significantly different at p > 0.05.
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