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Table 1. Meteorological data for 2010-2011 season in Nishabour
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’( o ‘)"’"A IRTIVSTRINN slab sbo wlalo cagb) “lhalo cagb)
obo Sohes 5 6o ax)0) 5 5le ax,0) (2,3) (a2)2)
Month Monthly Mean of Mean of
precipitation Mean of monthly Mean of monthly monthl monthl
(mm) maximum minimum ey oy
temperature (°C) temperature (°C) maximum minimum

humidity (%) humidity (%)
October 2010 VY A4 y0 0.2 27.36 8.96 64 24
November 2010 -\¥AQ 4T 27.6 15.26 1.56 82 38
December 2010 -1¥A4 ,37 13.3 11.3 0.6 82 46
January 2011 -\Y A4 6o 59 9.76 -3.63 87 44
February 2011 -\¥AQ poge 71.6 10.5 0.23 80 49
March 2011 -1¥ A8 usi! 20.3 16.34 2.79 80 30
April 2011 -1¥a+y 5,49, 8.1 234 7.96 70 85
May 2011 -1¥ae caings 3! 14.6 29.09 11.58 66 21
June 2011 -1¥q.sls 5 0.5 34.09 16.41 56 19
July 2011 -y¥4. .5 0 35.25 18.61 53 21
August 2011 -1¥a+5ls o 0 34.67 15.67 44 15
September 2011 -1¥4- g3 5o 0.7 3174 12.51 54 18

(3L s g9 oly ©)l39 )35 (culidlsn Glojlo ol REP)
Website of Meteorological Organization; The Ministry of Roads and Urban Development
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Table 2. Soil physical and chemical properties of experimental location

[OTRY-Y

SB g Scdly Mo ey . PlrdBamly  Lo2dlihed o Slgo oy i STy
. . . W o0 Absorbable Absorbable T e e S ol (&
Soil depth Soil o ‘55_' %Sand potassium phosphorus oS et EC gl g5
(Cm) texture %Clay %Silt (ppm) (ppm) 0.C% T.N.V% ds.m? pH
0-30 Lome 24 32 44 100 5 0.195 18 2.8 7.5
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Table 3. Characteristics of chickpea genotypes

7K MCC 5, Lo ) 3590 Wlasin
No. MCC no. Type Other details
1 80 Kabuli - Lls 5311
2 252 Kabuli - Lls 1LC482
3 352 Kabuli - L& 12247
4 358 Kabuli - L& Karaj 12-60-31
5 392 Kabuli - i Kermanshah -olb,s
6 537 Kabuli - L Iran - .1,,!
7 696 Kabuli - L& Iran - |
\ Usles «Sigledrge Clho gpSojlail g Gldeid Jolp cus
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(Bagheri et al., 1997) s 51 aalys oal s oLS
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Table 4. Analysis of variance for chickpea genotypes characteristics

Olapo (5255ke
Mean Squares

Slosy

bl 3l 5ey bl 3l 5e, S 3l 59, s
s ilin as 9l e UG VY (PO g gl sl el EME Sl &10Vee 39 o Slac
so v‘ P Daysfrom  Daysfrom  Days from Plant el Secondary O 100Seed ) Wls oS
.0. df planting planting planting height Primary branches Pod No. weight e Seed yield
to o to branches No per plant Plant
emergence  flowering podding No. ’ yield
"’S" . 3 3.476 13.560 2131 0.603 0.193 4528 28.938 1.265 100.285  16630.014
Replication
.l 6 48.850**  137.333** 659.226** 38296 **  0.885* 11.019* 94.917* 66.146**  191.158*  68288.49*
Treatment
El:;r 18 422 18.32 1.797 6.347 0.283 3.591 24972 3.255 72.39 14649.410
(02 Sk a2 8.39 7.76 183 7.96 331 4.86 6.68 8.16 3791 36.12

CV%

*

Aoz g o, 0 Ss Jloia! mola )8 I8 gire o Say KK g

*, **: Significant at the 0.05 and 0.01 probability level, respectively

a

Daysfrom Planting to Emergence
o
>
1

a
2 392

Sg5u (Gdad 9§yl juw B S 351 39, olowi —) S
Fig. 1. Days from planting to emergence of chickpea genotypes
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Chickpea Genotypes

25,5005 L P 0.01) (5l cime Sl (oS3l slasaloniz yso5] Gobiol 1 oyl 5 fiia Gy S il o5 glaiSilis
Means followed by at least one similar letter are not significantly different (P< 0.01), based on Duncan Multiple Range Test (DMRT).
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(Koochacki & Nasiri, 1992)
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Daysfrom Planting to Flowering
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Oy (Fgam) cils 2ulS U cuils 5l 5, olaw caw
s MCC392 MCC696 MCCB0 slosgy o ol
MCC252 3 MCC358 slassss 9 oS 3l MCCS37
(W39 )093 n (alS BBl Sl g, olaas o iy
395 (P<0.05) Jlo sixe 09,5 g0 ol o Sglas a5 ISCisa
el loil (Sas 5 g8y sy e (Y SE)

a ab

. c be & o
50 A
40
30 1
20
10
0 -

80 537 352 358 696 252 392

Chickp ea Genotypes

2950 Gl gl IS U cbls 3l 59, olowi - Y S
Fig. 2. Days from planting to flowering of chickpea genotypes
B35 5508 L (P 0.01) (5)lo sine gl ¢Sl (glassloniz (yge3] (ulal 2 cils Syt & > G Jilos a5 sl Silee
Means followed by at least one similar letter are not significantly different (P< 0.01), based on Duncan Multiple Range Test (DMRT)
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ol I MCCB0 iy gy e 5 paddle b cusls
(Y USC0) el ooy b b (g ls gre Dglas o>

120
100
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Days from Planting to Podding
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3 sy oS 3 MCCBO (usgis a5 o o] wpe mls

a
, bc be
e d d

60
40
20
0

80 537 352 358 696 252 392

Chickpea Genotypes

dg50 saig) (podME b ells 31 39, ooy -V ST
Fig. 3. Days from planting to podding of chickpea genotypes
S5l %050 b P 0.01) (6 o sine glis (Sl (slarelssi (go;] Golul i )ls S e Gy S Jilas a5 LlapSileo
Means followed by at least one similar letter are not significantly different (P<0.01), based on Duncan Multiple Range Test (DMRT).
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40

35

Plant Height (cn)

S38l88 )50 wlaw
lao n gl Wb s @l el
2 5 shol slaasli slass g aigy glas)] Jold So5908 550
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wigr 65| it 5 MCC392 4 MCCS37 5 i 58

a ab ab
abc

30 be

[
25
20 -
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30 537 352 358 696 252

392

Chickpea Genotypes

095 slacaigh 4l LT, -F JS&
Fig. 4. Plant height of chickpea genotypes
5l 5508 L (P 0.01) (g)ls cine &gliss ¢Sl (glassloaiz (yge3] Lulul 5 aijls S yiie &> G Jlas a5 ol Sile
Means followed by at least one similar letter are not significantly different (P< 0.01), based on Duncan Multiple Range Test (DMRT).
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Introduction

In the region of Khorassan, chickpea often is sown traditionally at the end of the rainy season (March
or April) based on the moisture stored in the soil. On the other hand, the amount and distribution of
rainfall during the growing season is also very unsuitable. Therefore, the plants usually encounter
intermittent drought stress during the vegetative growth and in the reproductive growth stage and may
meet terminal drought stress and heat, simultaneously; resulting in a disturbance on pollination and
assimilate the seed that leads to severe yield reduction. In these areas, the synchronization critical stages
of plant phenology with adequate moisture in the soil is important. So, the selection of genotypes that
their life cycle is completed before the heat and drought occurrence at the end of the season, is considered
as a first step to improve the chickpea production under rainfed conditions.

Materials & Methods
In order to evaluate the morphophenological characteristics, yield and yield components of promising

drought tolerant chickpea (Cicer arietinum L.) genotypes under supplementary irrigation, this study was
carried out in Educational-Researching Farm of Shahid Rajaei, College of Agriculture in Neyshabour
during 2010-2011. This study was performed based on Randomized Compelete Blocks Design with five
promising chickpea drought tolerant genotypes (MCC80, MCC352, MCC392, MCC537 and MCC696)
and two genotypes as control (ILC482 and Karaj 12-60-31) with four replications. Seeds were prepared
from seed bank of Research Center for Plant Sciences, Ferdowsi University of Mashhad (Mashhad
Chickpea Collection; MCC). Planting operations was performed in April 2011. Planting density was 30
plants.m? and row spacing was 50 cm. Two times irrigation as supplementary irrigation were applied at
planting and flowering stages. Some characteristics such as days from planting to 50% of emergence,
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flowering and podding; plant height; primary and secondary branches number per plant; leaf area index
(LAI); crop growth rate (CGR); relative growth rate (RGR); seed yield and yield components (pods
number per plant and 100Seed weight) were measured.

Results & Discussion
Based on the results, there were significantly differences among genotypes for all traits. Genotypes

MCC80, MCC696, MCC392 and MCC537 had the lowest and genotypes MCC358 and MCC252 had the
highest number of days from planting to flowering, in which the difference between them was significant
(P<0.05). MCCB80 had the lowest plant height and MCC537 and MCC392 showed the highest. MCC80
and MCC358 had the highest and lowest number of pods per plant, respectively. It seems that MCC80
growth would avoid collisions with high temperatures and consequently the flowering has taken place in
lower temperatures and higher soil moisture. The above factors led to a reduction of the failure of flowers,
so the number of pods per plant increased in MCCB80 (23 pods) significantly, compared other genotypes.
Based on the results, on both grain yield per plant and seed yield, genotypes MCC252 and MCC358
showed the lowest and MCCB80 had the highest rate.

Conclusion
Although Karaj12-60-31 (MCC358) as a commercial genotype, showed the highest plant height and

growth indices, but for traits such as number of pods per plant, 100 seed weight and seed yield, was poor.
The results showed that MCC80 with 970 Kg.ha-1 had the highest seed yield and 1LC482 (MCC252) and
Karaj12-60-31 (MCC358) had the lowest. The average yield for the MCC80 with supplementary
irrigation in this region, was twice more than the yield in rainfed and 75% of yield in irrigated conditions
in the region. However, the seed yield of commercial genotypes of Karaj12-60-31 (MCC358) and ILC482
(MCC252), were 324 and 320 Kg.ha-1 respectively. Totally, we recommend the repetition of such tests in
this ares; in addition we can consider the genotypes such as MCC392, MCC352 and especially MCC80 as
promising chickpea drought tolerant genotypes with supplementary irrigation during flowering in this
area.

Keywords: CGR, Flowering, LAI, Primary and secondary branches, Pod number per plant, RGR
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