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1.0 Introduction

Chickpea (Cicer arietinum L.) is a member of the Leguminosae family and is also known
as garbanzo beans. Chickpea is a spring seeded, annual legume and is the second highest
acreage pulse crop grown in the world. There are two commercial types of chickpea, Desi and
Kabuli, which are divided according to seed size and geographic origin. The Kabuli types have a
large seed and are of Mediterranean and Middle Eastern origin. The Desi types have a smaller
seed and are of Indian origin. Desi chickpea accounts for about 85% of world production, while
Kabuli chickpea accounts for 15% of production.

On the Canadian prairies, Chickpea is considered a relatively warm season, moderately
drought tolerant, pulse crop. It is a branching, spreading annual legume which has a taproot that
is 2 to 6 feet (60 to 180 cm) in length resulting in excellent drought tolerance. They can fix
much of their own nitrogen requirements when inoculated. For these reasons, chickpeas have
received increased interest by producers across the southern prairies. It has become a significant
crop in Saskatchewan in recent years, increasing from 7,000 acres in 1996 to 350,000 in 1999.
Some industry estimates suggest that chickpea could approach one million acres over the next
five years on the Canadian prairies. The estimated acreage in Alberta in 1999 was 15,000 acres.

Chickpea is the “new kid on the block”. There has been very little agronomic research in
Alberta to develop agronomic recommendations to assist growers in achieving optimum yield.
Only limited agronomic work has been conducted in Saskatchewan, by Dr. F. Walley.

Growing conditions and agronomic requirements of chickpeas are very different from
pulse crops such as peas. Peas are a cool season pulse crop that will germinate and grow well
under cooler soil and climatic conditions. However, Kabuli chickpea requires soil temperatures
of 10°C for rapid germination and emergence. Generally, chickpea requires about 25% more
growing degree days to reach maturity than peas. They are best suited to daytime temperatures
of 20 to 30°C and nighttime temperatures of about 18 to 20 °C. Generally, Kabuli chickpea
varieties are more sensitive to cold than Desi chickpea types.

Chickpea production information has not been developed for Alberta. Information on
cultivar performance, inoculation, seeding rates, seeding dates, and fertilizer recommendations
has not been available. With new marketing opportunities for chickpeas, coupled with lower
cereal and canola prices, producers in southern Alberta in the brown and dark brown soil zones
are very interested in this new special crop.

2.0 Objective

The objective of this proposed study is to evaluate the two types of chickpeas under
varying management treatments to develop agronomic production practices for the various agro-
ecological areas of southern Alberta. ’



3.0 Materials and Methods
3.1 Experimental Design, Location and Treatments

Field trials were carried out at four locations (Table 1) in 2000. Experiment 1 treatments
were arranged as a randomized split-split block design, with the main plots being the varieties, the
subplots being the inoculant treatments, and the sub-subplots being the nitrogen treatments.
Experiment 2 treatments were arranged as a randomized complete block design (phosphate
fertilizer rates). Experiment 3 treatments were arranged as a randomized complete block design
(sulfate fertilizer rates). Experiment 4 treatments were arranged as a randomized strip block
design, with the main plots being the seeding dates, and the subplots being the seeding rates.

The chickpea varieties used in the Experiment 1 treatments were Desi (Myles) and Kabuli
(Sanford). Experiments 2, 3, and 4 treatments used the Desi variety. The inoculant used in
Experiment 1 was a self-stick inoculant. The N rates used in Experiment 1 were 0, 20, 40, 60,
and 80 kg ha'' using urea. The Experiment 2 phosphate (P,O,) rates were 0, 15 and 30 kg/ha™ .
The Experiment 3 sulfate-sulfur (SO,-S) rates were 0, 10 and 20 kg ha”. The Experiment 4
treatments included three different seeding dates, and targeted five different seeding rates at 20,
40, 60, 80, and 100 seeds/m>.

Treatments were replicated four times on Experiments 1 and 4 and five times on
Experiments 2 and 3. Experiments 1, 2, and 3 were carried out at all research locations while
Experiment 4 treatments were only carried out at Bow Island and Lethbridge. Soil samples were
taken prior to fertilization in the fall. Five samples were taken in each replicate and combined to
get one bulk sample for the 0-15, 15-30, 30-60 and 60-90 cm depths. These samples were air
dried and then sent to the Soil and Crop Diagnostic Centre for routine analysis including N, P, K,
S, Cu, Fe, Mn, Zn, pH and electrical conductivity. Automatic recording rain gauges were set up
at each site during the growing season. :

Table 1. Location, cropping system and soil zone of each research site.

Location Cropping System Soil Zone
Bow Island Fallow Brown
Carmangay Fallow Dark Brown
Carmangay Stubble Dark Brown
Milk River Stubble Brown

Milk River Fallow Brown
Lethbridge Stubble Dark Brown

3.2 Data Collection and Analysis

Eight rows were seeded with 18 cm row spacings in each treatment. The total area
harvested for each treatment was 9.94 m®. After harvest the following data was determined for
each treatment: percent moisture content, grain yield, bushel weight, grain protein (Near Infrared



Spectroscopy) oil content, and P and Ca levels on each variety. Yield samples were adj sted to
9.5% moisture.

Analyses of variance (Statistical Analysis Systems Institute, Inc. 1985) were conducted to
determine the significance of treatment differences. Student Newman-Keuls test was used for
mean separation, where significant treatment effects were noted.

4.0 Results

4.1 Field Activities

Seeding, harvest, pertinent plot work dates, and growing season precipitation were
recorded for each site (Table 2). To avoid serious weed problems, Edge was applied and
incorporated second and third week of November (1999), and Poast was sprayed where grassy
weeds were present.

Table 2. Plot work dates and growing season precipitation.

Site System 1% Seeding 2™ Seeding 3™ Seeding  Herbicide Dates ~ Harvest Rainfal® Rainfall®
Date Date ' Edge Poast Dates (mm) (mm)
Bow Island  Fallow April 28 May 5 May 17 Nov. 8 - Aug 28 86 188
Carmangay  Fallow - May 8 - Nov. 10 Junel2 Aug. 25 113 236
Carmangay Stubble - May 8 - Nov. 10 June 12 Aug. 25 113 236
Milk River  Fallow - May 5 - Nov. 14 June 12 Aug. 28 78 173
Milk River  Stubble - May 5 - Nov. 14 June 12  Aug. 9 78 173
Lethbridge  Stubble April 27 May 4 May 18 Nov.8 - Aug. 24 139 213

1. Second Seeding Date - Represents the date which Core 1. 2, and 3 were seeded
2. Rainfall - Growing season precipitation measured from date of seeding to date of harvest.
3. Average Rainfall - Measured from May 1 to August 31 - 30 year average.

4. Rainfall total includes 71 mm of supplemental irrigation in May and June.

4.2 Soil Analysis

Mean soil analysis results are provided in Table 3. Nitrogen levels were high at the

Carmangay stubble site, medium at the Bow Island fallow, Milk River stubble, and Milk River
fallow sites and low at the Lethbridge stubble and Carmangay fallow sites. Phosphorus levels
were high at the Lethbridge fallow and Carmangay fallow sites, medium at the Bow Island fallow,
Carmangay stubble, and the Milk River stubble sites, and low at the Milk River stubble site.
Potassium levels were high at all the research locations. Sulfate sulfur levels were high at all
research locations except Bow Island where levels were low. Micronutrient levels were adequate
at all sites (data not shown).



Table 3. Mean soil analysis results for each research site.

Location  System Depth NO;-N P K SO,-S pH EC
(cm) ppm
Bow Island  Fallow 0-15 13.6 18 398 4 6.1 0.4
15-30 3.7 5.9 277 4 7 0.8
30-60 4.8 - - 6 - -
60-90 18.2 - - 40 - -
Lethbridge Stubble 0-15 6.9 40.4 556 23 7.7 0.7
15-30 3.6 28 507 373 7.6 2.2
30-60 1.1 - - 362 - -
60-90 0.8 - - 595 - -
Carmangay Fallow 0-15 5.6 31.1 609 20 6.5 0.6
15-30 1.0 7.4 308 13 7.2 0.7
30-60 4.0 - - 721 - -
60-90 5.5 - - 1470 - -
Carmangay Stubble 0-15 14.7 19 375 21 7.2 0.8
15-30 8.0 7.9 169 13 7.7 0.6
30-60 5.7 - - 10 - -
60-90 4.8 - - 428 - -
Milk River  Fallow 0-15 15.5 16.9 550 80 7.1 1
15-30 34 5.1 339 114 7.8 1.5
30-60 1.7 - - 3280 - -
60-90 2.2 - - 6530 - -
Milk River  Stubble 0-15 7.1 11.3 708 48 7 1
15-30 1.5 7.3 380 42 7.4 0.9
30-60 7.1 - - 1070 - -
60-90 18.6 - - 2910 - -

4.3 Site Overview

After seeding, all plots progressed well with the exception of Milk River where on the
fallow plot, water accumulation in a low spot caused severe soil crusting and resulted in Very poor
emergence. As a result, approximately 50% of reps 1 and 4 were not harvested. Precipitation
levels were approximately 60% below average (see Table 2) and as a result yields were slightly
lower than what might have been expected.

4.4 Experiment 1 - Variety X Inoculant X Nitrogen Experiment

The results of variety, inoculant, and nitrogen fertilizer on yield, bushel weight, and
protein are provided in Table 4. The results of variety, inoculant, and nitrogen fertilizer on Ca
content, P content, and plant population are provided in Table 5.

Variety - At each research location, the Desi (Myles) chickpeas significantly out yielded
the Kabuli (Stanford) chickpeas by 11% - 143%. On the fallow sites, the yield difference
between the Desi and Kabuli varieties were not as great as on the stubble sites. This may indicate



that the Desi chickpeas may be more drought tolerant than the Kabuli chickpeas. Generally, the
Kabuli chickpeas had higher bushel weights (significant at Bow Island - fallow, Lethbridge -
stubble, Milk River - stubble and Carmangay - fallow), higher protein content (significant at Bow
Island - fallow, Lethbridge - stubble , Milk River - stubble, and Carmangay - stubble), and Higher
P content (significant at all locations) than the Desi chickpeas. The higher protein and P content
in the Kabuli chickpeas are likely due to the lower yields, thus increasing the protein and P
concentration. High bushel weights are also likely a result of lower yields. The Desi chickpeas
had significantly higher Ca content than the Kabuli chickpeas at all research locations.

Inoculant - In June, a number of research locations showed an obvious visual response to
inoculant in both crop canopy and root nodulation. Although trends do show increased yields due
to applied inoculant, the Carmangay fallow site was the only site that showed a significant yield
response. The chickpeas did show an increase in protein levels (significant at Milk River -
fallow, Lethbridge - stubble, and Bow Island - fallow) with the addition of applied inoculant.
There was no significant bushel weight, P, or Ca content response to inoculant.

Nitrogen - There was no significant yield response to nitrogen fertilizer at any of the
research locations. Results did show however, that increased rates of nitrogen fertilizer did have
a significant response on bushel weight (at Bow Island - fallow, Carmangay - fallow, and Milk
River - fallow), protein content (all research locations), Ca content, (all research locations) and P
content (Bow Island - fallow, Carmangay -stubble and fallow, and Lethbridge - stubble). Bushel
weight, protein levels, and Ca content all showed a positive correlation to increased rates of
nitrogen fertilizer. P content declined with the addition of nitrogen fertilizer.

Interaction - The variety and inoculant interaction showed a significant bushel weight
response (at Milk River - stubble), protein response (at Carmangay - fallow, and Milk River -
stubble), Ca response (Milk River - stubble) and P response (Carmangay - stubble). The variety
and nitrogen interaction showed a significant yield response (at Carmangay - stubble and Milk
River - stubble), bushel weight response (at Bow Island - fallow and Carmangay stubble), protein
response (Bow Island - fallow and Carmangay - stubble), and P content response (at Milk River -
stubble). The inoculant and nitrogen interaction showed a significant yield response (at
Carmangay - stubble) and Ca content response (at Milk River - fallow). The variety, inoculant
and nitrogen interaction showed a Ca content response (at Milk River - stubble).

4.5 Experiment 2 - Phosphorus Experiment

The results of phosphate fertilizer on yield, bushel weight, and protein content are
provided in Table 6. The results of phosphate fertilizer on Ca and P content are provided in Table
7.

There was no significant yield or Ca content response to applied phosphate fertilizer at
any of the research sites. However, there was a trend of yield increase at the Bow Island fallow
(significant at 93% interval) and Milk River stubble (significant at 90% interval) sites. There was
a significant bushel weight response (Carmangay - fallow) and P content response (Lethbridge -
stubble) to applied phosphate fertilizer. Soil P levels were medium to high at most sites, and
together with very dry moisture conditions there was a reduced chance of P response.



4.6 Experiment 3 - Sulfate-Sulfur Experiment

The results of sulfate fertilizer on yield, bushel weight, and protein are provided in Table
8. The results of sulfate fertilizer on Ca and P content are provided in Table 9.

There was no significant yield, bushel weight, protein, Ca, or P content response to
applied sulfate at any of the research locations with the exception of the Carmangay stubble site
where there was a significant yield response to applied sulfate. Sulfate levels at most research
locations were very high and therefore, a response to sulfate was not anticipated. Sulfate levels at
Bow Island were low, and although yield results were not significant the data does show a trend
of increasing yield.

4.7 Experiment 4 - Seeding Date X Seeding Rate Experiment

The results of seeding date and seeding rate on yield, bushel weight, protein, Ca content, P
content and plant population are provided in Table 10.

Seeding Date - There was no significant Ca or P content response to seeding date at any of
the locations. Results did show however, that there was a significant yield response (Bow Island
- fallow and Lethbridge - stubble), bushel weight response (Lethbridge - stubble), and protein
response (Bow Island - fallow) to seeding dates. At both sites it was very clear that the first
seeding dated out yielded the second and third seeding dates.

Seeding Rate - Plant populations reveal the differences in seeding rates. There was no
effect of seeding rates on bushel weight, Ca, or P content. At the Lethbridge stubble site, there
was a significant yield and protein response to seeding rates. At the Bow Island fallow site the
40, 60, 80, and 100 seeds/m* treatments all yielded very sxrmlar This is likely due to the fact that
moisture stress pre-determined yield.

5.0 Summary

In a year of severe moisture stress, it was very evident that chickpeas are a drought
tolerant crop. Yield between the Desi and Kabuli varieties show that the Desi’s may be more
drought tolerant than the Kabuli’s. Though the addition of inoculant, nitrogen, phosphate, and
sulfate-sulfur resulted in limited yield increase, subsequent years data with average rainfall will
be needed to accurately identify benefits of these variables. Differences in seeding dates have
resulted in significant yield, bushel weight, and protein responses, and differences in seeding rates
have resulted in yield response. This experiment will be expanded to all sites in 2001.

This was the first year of a three year project. Over the next two years this project will
provide more data concerning recommendation for chickpea production.
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