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ABSTRACT

This study was carried out during three successive winter seasons
(1991-1994), to evaluate some introduced chickpeas varieties for their
yield and other agronomic traits under dry farming prevailing in
Sulaimani region |

Results obtained showed that the introduced varieties tested in this
investigation possess a good yield ability , survival to climatical
conditions prevailing in the region and a suitable plant height which
makes them convenient for mechanical harvesting , specially the varieties
number 1,2,5 and 6 . The combined analysis showed that the vatiety
number 6 was ranked number | among the highest yielding varieties .

INTRODUCTION

Chickpea is a major food legume in many under developed countries. It
IS an important source of protein in human diets and it plays a significant
role in the farming systems , particularly in dry lands , in which chickpea is
added an amount of 57-85 kg N/ha, depending upon , the length of
growing season , varieties , available moisture content of the soil and plant
population (1) .

In Kurdistan , chickpea production and average yield are relatively low
(9000 tons) and 600 Kg/ha respectively in comparison with other
developing countries , in which average seed yield had found to be varied
from 1952 to 1164 Kg/ha for Egypt and Turkey |, respectively (2) .
Chickpea is still grown in the region during spring due to lack of cold
tolerant varieties suitable for winter sowing . Furthermore |, the spring
sowing is restricted in a growing season of 70-90 days due to earlier onset
of heat and moisture stresses and lacking of mechanization due to short
stem of plant (2) .

Under Sulaimani conditions it was found that seed yield , plant height
and 100 seed weight of 20 conducted trials during spring seasons from
1975 to 19° * were 752 kg /ha , 31cr: d 31.8g respectively (3) .
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In India , at Hycherabad seed yield ranged from 2000 to 3000 kg /ha in
a growing season of 160 to 170 days . On the other hand , in panisular
India where the growing season is restricted to 100-170 days due to earlier
onset of heat and moisture stresses , seed yield is reduced to 1000-1500
Kg/ha , (4).

In north Syria , yield increase of up to 100% were recorded for winter
sown chickpea in comparison with the same cultivars when sowing in
spring .This indicates a good potential for winter sowing .Moreover , at
Jabal Syria , the trial mean of 24 entries was 4654 Kg /ha which is the
highest yield in the world . These trials demonstrated the potential of
winter sowing throughout the Mediterranen region (1) .

Farmers desire mechanization of cultural operations in chickpea .Tall
plants have been mentioned as an ideal plant type in chickpea (35) .

Recently under Sulaimani conditions it has been found that there is the
possibility of growing 23 chickpea varieties in winter seasons with an
average seed yield of 1312 to 1780 kg /ha and with suitable plant height ,
of 60cm which make them convenient for mechanical harvesting (2) .

The objectives of this study were to find out high yielding varieties
survival to the cold winter prevalent in Sulaimani region with a plant
height suitable for mechanical harvesting .

MATERIALS AND METHODS

For three winter seasons (1991-1994) , six chickpeas varieties (Table
1) were grown at Bakrajo field crop Research Station . A randomized
complete block design with four replications was used . Plots were
consisted of 6 rows each 4.0m long with spacing of 30cm between rows
and 10cm between plants in rows(2) . An amount of 40Kg/ha of NP
compound fertilizer 27:27 was applied during sowing (6). The experiment
was sowing in the last week of November and effective germination
occured on 7th, 11th and 14th Decmber for the three seasons respectively.

Data were taken on the number of the days from sowing to 50%
heading, height to the first panicle from soil ground, final plant height,
number of panicles, grain yield of four inner rows and 100 seed weight
were recorded (7). Harvesting was done on 15th June during the three
years . Monthy precipitations in mm are presented in (Table 2) .

Data were statistically analyzed and all possible comparisons among
means were carried out using Duncans Multiple Range Test (8) . Averages
having the same letter or the same groups of letters are not statistically
different ai (5%) level, also averages which are not bearing the letter are
not sig ific tly different .
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Table(1): Tested chickpea varieties during the winter growing
seasons (1991- 1994).

varieties Name Origin
1 flip 85-5¢ ICARD/SAT
2 LIC 533 EGYPT
3 FLIP 85-79C ICARDA/SAT
4 FLIP 85-90C ICARDA/SAT
5 ILC11 34 IRAN
6 FLIP 62169 CX 7922 ICARDA
IL CCXIL 1922

Table (2): Total rainfall (mm) during the seasons(1991-1994).
MONTHES 1991-1992 1992-1993 1993-1994
OCTOBER - 55.5 -
NOVEMBER 36.3 196.1 158.9
DECEMBER 36.0 79.9 146.8
JANUARY 159.0 179.1 159.0
FEBRUARY 124.0 98.0 224.9
MARCH 56.8 99.9 156.8
APRIL 85.0 98.3 85.0
MAY 25.9 7.8 74.5
JUN - - 6.4
TOTAL 523.0 814.6 1012.3

Data were obtained from the Meteorological Station at Sulaimani

RESULTS AND DISCUSSION

Analysis of variance showed that the variety number 6 was among the
highest yielding varieties and non of the tested varieties significantly
outyielded the variety number 6 which recorded 2928 , 2264 and 2780
Kg/ha during the three seasons rsepectively (Table3) . These results are
considered high in comparison with the results reported under sulaimani
conditions 752 Kg/ha , (2) and relatively close in comparison with the
results reported under India conditions , 2000-3000 Kg/ha , (4).

The lowest average seed yield was 1748 Kg/ha and the highest one was
2656 Kg/ha (Table 5), this means an increase of 191-343% ,in comparison
with the estimated average seed yield in Iraq, 600 Kg/ha, (2) , and an
increas: of 32 -253% in comparisc  ith the mean trials yields of spring
sowing uncer Sulaimani conditions, ). T ¢ results indicated the high
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yield ability of the evaluated varieties in this study for winter sowing .In
addition to that none of the tested varieties surpassed the variety number 6
in terms of number of pods /plant , (Table 3) and number of branchs /plant
(Table 4) . Concerning , 100 seed weight , significant differences were
observed among the tested varieties (Table 3) . Variety number I
significantly surpassed the rest varieties in both the two first growing
seasons . Moreover , the combined analysis showed that it also
significantly surpassed the rest varieties averaged overall the three growing
seasons , except variety number 4 , (Table 5) .

Regarding the final plant height , significant differences were detected
among the evaluatted varieties in the last growing season only , (Table 3) ,
in which the vaireties 1,2,5 and 6 rank first and were not significantly
different . Moreover , the combined analysis was shown the same behavior
(Table 5) . These results are considered good in comparison with the
results reported from evaluation 23 winter chickpea varieties grown under
Sulaimani conditions , in which average final plant height was 60cm (2) .
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Table (3) : Means for seed yield , 100 seed weight , number of

pods / plant and plant height for (6) chickpeas varieties
in winter seasons (1991-1994) .

Varieties Seed yield Weight of | Number of | Final plant
kg/ha 100 seeds pods/ plant | height (cm)
(2

1991-1992

1 1768 b 46 .5 a 35.0b 48.3

2 1640 b 32.3 be 47.0 a 46.6

3 1424 b 353D 350D 48.3

4 1356 b 37.3b 39.3b 46.6

5 1800 b 340b 483 a 48.0

6 2928 a 273 b 50.6 a 46.0
1992-1993

1 1672 385a 26.7 ¢ 76.7

2 1860 27.0d 32.3 ab 68.3

3 1768 31.8¢ 19.0d 67.7

4 1712 36.2b 29.3 be 65.0

5 1932 355¢ 28.3 be 64.3

6 2264 36.0b 36.0 a 65.0
1993-1994

1 1808 b 28.0 cd 39.7 be 49.6 ab

2 2032 b 31.0 be 46.0 ab 543 a

3 2240 ab 323D 31.0d 36.6 ¢

4 2212 ab 37.0a 43.0 ab 39.3 be

5 1676 b 31.3'be 33.0cd 563 a

6 2780 a 26.6d 48.6 a 52.0a
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Table (4) : means for the height of the first pod from
soil ground , number of days to (50% heading)
and number of days to maturity .

Variety Height of the | No. of No. of days | No of days
first pod(cm) | branchs/plant | to 50% to maturity
heading
1991-1992
1 227 30b 156.0b 202.0 ab
2 23.3 36b 155.bc 202.0 ab
3 23.3 30b 155.0 ¢ 2016 b
4 21.3 33b 1550 ¢ 202.3ab
5 20.6 36b 1550 202.0 ab
6 20.6 4.6 a 158.6 a 203.0a
1992-1993
1 340b 33b 176.0 b 2180 a
2 38.7 a 43a 1750 ¢ 215.7d
3 37.0 ab 4.0 ab 175.bc 2169 ¢
4 347b 4.0 a 177.0 a 217.7b
3 36.7 ab 46a 177.6 a 2180D
6 280 ¢ 4.6a 172.3d 2146 ¢
1993-1994
1 28.3 3.6 182.0 ¢ 218.7
2 1.7 4.0 1853 a 219.3
3 27.3 3.0 182.6 dc 2183
4 24.0 3.3 181.0 ¢ 218.7
5 26.7 3.0 186.0 a 220.7
6 29.6 4.0 184.6 ab 221.6

Although there were significant differences among the tested varieties
in terms of number of days to 50% heading and maturity , but the number
of the days were restricted by 3.6 , 5.3, 5 and 1.4 , 3.4 and 3.3 for heading
and maturity during the three seasons repectively (Table 4 ) .

On the other hand , the combined analysis showed that the variety
number 6 ranks first in terms of seed yield , number of pods/ plants(2) . In
addition to that,the variety number 6 possesses suitable plant height ,
which have been mentioned as an ideal plant type in chickpea , in which
farmers desire mechanization of cultural operations in chickpea (5) .

In general the height of the first pod from soil ground for the tested
varieties are relatively low in comparison with the results reported from
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evaluation 23 winter chickpea varieties under Sulaimani conditions which

was 35 cm (2) .

Table (5) : Effect of varieties (averaged - overall) during the
three seasons ,on seed yield , weight of 100 seeds , number of
pods / plant and final plant height .

Variety Seed yield Weihgt of No of Final plant

kg/ha 100 seeds ( pods / plant | height (cm)
1 1748 b 23.6a 33.8b 58.2 a
2 1844 b 90.1¢ 41.7b 574 a
3 1808 b 33.1Db 283 e 50.8b
4 1792 b 36.8 a 372¢ 503 b
5 1800 b 3290 36.5 cd 56.2 a
6 2656 a 299¢ 451 a 54.1a
Table (6) : Effect of varieties (averaged-overall ) during the

three season on height of the first pod , number of
branches / plant , number of days to 50% heading and
number of days to maturity .
Variety Height of the No. of No. of | No. of days
first branches/plant days to to maturity
pod(cm) 50%
heading

1 28.3 abc 3.3¢ 171.3 be 2135
2 31.2a 39b 171.8 b 2123
3 29.2 ab 3.3¢ 171.2 be 212.0
4 26.6 bc 3.5bc 1710 ¢ 212.9
5 28.0 be 3.7 be 172.8 a 213.5
6 26.1¢ 44 a 171.8 b 213.1
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Table(7) : Effect of years (averaged-overall Jon seed yeild ,
weight of 100 seeds ,number of pods/plant

and final plant height .
Years Seed yield | Weigh of No.ofpods Final plant
kg/ha 100 seeds(g) | /plant height (cm)
1991-1993 1816 b 354a 42.5a 473 b
1992-1993 1884 b 33.8b 28.6b 67.8 a
1993-1994 | 2124 a 310 ¢ 40.2 a 48.0b

Table (8):Effect of years(averaged-overall) on height of the
first pod , number of branches /plant , number of days
to 50% heading and number of days to maturity.

Years Hieght of No. of No. of days | No. of days
branches / branches/ to to maturity
plant plant S0%heading
1991-1992 [219¢ 3.5b 1558 ¢ 202.1 ¢
1992-1993 |348a 4.1a 175.5b 217.1b
1993-1994 |279b 34b 183.5a 2195a

Regarding the effects of years averaged overall the varieties , the
highest seed yield was in 1993-1994 (Table 7) . This might be due to
plenty rainfall available during the season (1012.3mm), the lowest seed
yield was in 1991- 1992 in which the season was drought (523.0mm)
relatively in comparison with the other growing seasons (Table2).
significant differences were found among the seaons for all the character
studied in this investigation.

From the results of this study it could be concluded that all the
introduced varieties were tolerant to climatical conditions prevailing in
Sulaimani region. Varieties number 1,2, 5 and 6 possess a suitable plant
height which make them suitable for mechanical harvesting and the variety
number 6 gave the highest seed yield.
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