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Effect of Seed Size on Mitigating Adverse Effect of Drought Stress at Different
Growth Stages of Kabuli Chickpea (Cicer arietinum L.) Genotypes
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Table 1. Meterological information of Maragheh Dryland Agricultural Research
Station during three growing seasons (2010-2013)

Growing seasons =105 Jea
VARV TR R
2010-2011 2011-2012 2012-2013
St s K S by oS Sl b (Kb
Rainfall Mean Rainfall Mean Rainfall Mean
Month " (mm) tem;()sée)lture (mm) tem}zfg;ture (mm) tern[()oecre)lture
Mar.-Apr. 225 69.5 7 36.2 6 33.2 8
Apr.- May Cieesyl 120.6 11 49.7 12 47.7 10
May- Jun. sls & 3.0 17 21.0 17 9.0 17
Jun.- Jul. A 00 22 8.8 21 0.3 22
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Table 2. Combined analysis of variance (3 years) for biological yield (BY) and seed
yield (SY) of chickpea genotypes

35T 4 ys MS b "’i)u

df. ) u-i’)}-‘}” ’ng*" ls =J§J“°‘9
S.0.V. el < BY SY
Year (Y) Ju 2 164.0 1596
Error 1 S sl 6 1.56 0.32
Stress level (SL) oA o 2 20.50" 473"
Y x SL A el x Il 4 2.18" 0.39"
Error 2 35 las 12 0.77 0.24
Genotype (G) o 535 3 0.72" 036
Y x G S5 % Ja 0.30™ 0.11°
SL x G S5 A e 6 0.42™ 0.11°
Y xSL x G 55X A5 e x L 12 0.15™ 0.04"
Error 3 dw gl 54 0.17 0.04
Seed size (S) JRAPSIRY 2 0.37™ 0.12"
Y xS s 1 x Jl 4 020 0.07
SL xS o3l x 5 b 4 0.10™ 0.01"
Y x SL xS PR RE P FUNR 8 0.14” 0.04"
Gx8S BRIPSIRE Py 6 030" 0.07"
YxGxS BRTPS NG JES S (W 12 0.08" 0.03™
SLxGxS 2 811X g5 A el 12 0.05" 0.01™
YxSLxGXS  hojluix g% 45 mhex J 24 0.09" 0.02"
Error 4 Ol sl 144 0.05 0.02
CV% kS g 3 - 11.65 13.70

GoleT s gine M| 36 NS (0 57 Szl el 55 b gne 5 4 Ak
* and ** : Significant at 5% and 1% probability levels, respectively and ns: not significant
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Table 3. Mean comparison of stress levels effect (irrigation no.) on chickpea biomass

and seed yield
Irrigation no. (5,L.T sluw
he BI'EE ob 4w
Trait e 1 2 3
Biological yield (tha') o35 CwsjsSes  150c  2.03b  2.40a
Seed yield (tha™) a5, Ses 0.65b  0.92a  1.06a

70 ezl ehans s Sl slatels dim 09037 pll p cCny &G s &St O sl sla SKle
I s gme D
Means with similar letters in each row are not significantly different at 5% probability
level (DMRT).

3 s 5 Shes 5 (S5 sm 5 Shas s (55 31 ke dulie —F J g

Table 4. Mean comparison of genotype effect on chickpea biomass and seed yield

Genotype . 5j

ol,T T 4S5 o
Trait <4 Arman Azad ILC 482 Local Turkish
Biological yield (tha™) 035 T3 Shes 2.03a 1.97a 2.01a 1.82ab
Seed yield (tha™) «ls s Shes 0.890a 0.910a  0.940a 0.790b

L1 (gl e Ve 10 laz| ek 5 oSGl (glials dim O ga3T all ey S5 55 oS 2he Co sl sl Sl
Means with similar letters in each row are not significantly different at 5% probability level (DMRT).
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Table 5. Mean comparison of seed size effect on chickpea biological yield and seed yield

Seed size 4 ojlul

) ‘}’:J Ja.w}b: C«;):
Traits S Small Medium Large
Biological yield (tha!) ¢35 <3 Se  1.89ab 2.00a 1.99a
Seed yield (tha™) alas Sle 0.842ab 0.901a 0.900a

L1 (613 gan N 7D Jlaz elas 5 Sl (glatals dm O ga3T bl y e,y S5 55 &S 2he O sl (sla 5SSl
Means with similar letters in each row are not significantly different at 5% probability level (DMRT).
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Table 6. Mean comparison of stress level X genotype interaction effect on chickpea
biological yield (BY) and seed yield (SY)

LT s Trait cio
ol slaw) i o 85 :
Stress level (Irrigation no. T 4l 3 Sles
(Irrig ) Genotype BY (tha™) SY (tha™)
1 Arman 1.55¢ 0.650¢g
1 Azad 1.44e 0.650g
1 ILC 482 1.53e 0.6901fg
1 Local Turkish 1.47¢ 0.620¢g
2 Arman 2.03cd 0.900de
2 Azad 2.23bc 1.04bc
2 ILC 482 2.01cd 0.960cd
2 Local Turkish 1.84d 0.800ef
3 Arman 2.51a 1.12ab
3 Azad 2.26b 1.03bc
3 ILC 482 2.50a 1.17ab
3 Local Turkish 2.16bc 0.940cd

I (653 g M1 10 Jlez cla.u 23 OSls glatals dim 0 903T olol ecay & 5 ¢S e o gl 5&@@?
Means with similar letters in each row are not significantly different at 5% probability level (DMRT).
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Table 7. Mean comparison of seed size X genotype interaction effect on biological yield
(BY) and seed yield (SY) of chickpea genotypes

Trait

Cao

<55 NP Sas s Sles
Seed Size /%! Genotype BY (tha')  SY (tha™)
Small #2 Arman 1.85de 0.800ef
Medium Lwge  Arman 2.10a 0.920bcd
Large C%,3  Arman 2.14a 0.950abc
Small »s Azad 1.95bc 0.890cd
Medium Lwge  Azad 2.05ab 0.940abc
Large sy Azad 1.92cd 0.890cd
Small »o ILC 482 1.89d 0.870de
Medium Lz ILC 482 2.03ab 0.960ab
Large sy JLC 482 2.12a 0.990a
Small 2 Turkish Local 1.88d 0.820ef
Medium L ge Turkish Local 1.83de 0.780f
Large <%,3  Turkish Local 1.76e 0.760f

Jlaz! mlaw 3 Sl (glaals dim O ga3T el sy &S5 s &St o (slls (sla 1SSl

I (6,5 e D D

Means with similar letters in each row are not significantly different at 5%

probability level (DMRT).
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Table 8. Analysis of variance for chickpea seedling traits in laboratory

4y MS Sl uKJL‘

@1 Gieler oy ealS 505 aalS oSS 0
S.0.V. Sled gl g GER% SFW SDW
Genotype (G) 5 3 851.4° 0.04™ 0.011"
Seed Size (S) el 2 3570.1° 0.46 0.110"
G~xS shelulxesgs 6 344.1™ 0.03" 0.003™
Stress level (SL) Sk 4 1353087 220" 0.080"
G x SL S phexesss 12 341.2™ 0.05™ 0.010™
SL xS o ejlx A w8 390.5" 0.15 0.020"
GxSLxS ok eJINIX A5 mlaw X 55 24 256.0" 0.03™ 0.004™
Error sabiTels 120 323.5 0.06 0.007
CV % O S U T 23.30 19.90 33.000
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* and ** : Significant at 5% and 1% probability levels, respectively, ns: Not significant.
GER%: Germination percentage; SFW: Seedling fresh weight; SDW: Seedling dry weight.
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Table 9. Mean comparison of genotype effect on seedling characteristics

Genotype

G585
T s S
Trait <42 Arman Azad ILC 482 Local Turkish
Germination (%) sl deys 78 .5ab 73.7b 82.7a 73.6b
Seedling fresh weight (g) el 5055 0.70a 0.72a 0.67a 0.65a
Seedling dry weight (g) el oSt 055 0.25a 0.27a 0.25a 0.23a

I (g5l g M1 10 Jlez cla.u 23 OSls glasals di 0 903T olol ecay &S 5 S i o o gl 5&@@?
Means with similar letters in each row are not significantly different at 5% probability level (DMRT).
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Table 10. Mean comparison of seed size effect on chickpea seedling traits

Seed Size 4 o)l
. B B) L g Sy
Trait e Small Medium Large
Germination (%) o8l ey 83.45a 79.40a 68.50b
Seedling fresh weight (g) el 5055 0.582b 0.732a 0.735a
Seedling dry weight (g) el i 055 0.201b 0.270a 0.280a

10 (5l sme M0 oz pelas )3 Sl (glatals dimm O gn3T el sy S5 55 &S 2t Oo o sl sla oSG
Means with similar letters in each row are not significantly different at 5% probability level (DMRT).
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Table 11. Mean comparisons of drought stress levels effects on chickpea seedling traits

Stress level (bar) — is o
dali
Trait <42 Check(0)  -0.2 -0.4 -0.6 0.8
Germination % Sl ess 99 .8a 93.3a 76.3b 58.2¢ 58.0c
Seedling fresh weight(g) (¢ S)wemalS 5 055 1.02a 0.82b 0.67¢ 0.51d 0.40d
Seedling dry weight(g) (05 alS oSt 03 0.26bc  0.30a 0.28ab  0.22cd  0.19d

LI (613 an SV 7D Jlazm) pelans Sl (glatals dimm O ga3T el sy S5 5 &S 2t O (sl sla 5SS
Means with similar letters in each row are not significantly different at 5% probability level (DMRT).
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Table 12. Estimation of drought stress indices for chickpea genotypes under field and
laboratory conditions

<55 ¥ ety 2 Shes o Ll 5 s s N S 4 Jand sl e
Genotype Potential yield Yield under stress Drought stress indices
condition

YT’IT YP2 YS YSZ

(tha'") (@) (th a-‘l) (@) MP, MP, STI;, STL, GMP, GMP,
Arman ol,T 1,120 0.263 0.650 0.225 885 024 642 085 853 0.24
Azad ST 1.030 0.302 0.650 0.243 840 027 59 1.05 818 0.27
ILC 482 1.170 0.239 0.690 0.209 930 022 712 071 899 0.22
Loc.Turkish  «55 5  0.940 0.253 0.620 0.163 780 021 514 059 763 0.20

Slae s sl 53 LT b eSO (SKast 25 daul 5 55 5 Sl 1 YS (AR LT Loyl 5 55 5L i 5 slasyze Jaal 5 55 (65LT b aw) ity 3 Shos (YP*
(AT Ll 5 53 JL—/A
sl UAK.’L{“)'T slaosls 5 slas 50 (slaosls )i;l;g 5 4 Y slael -

TYP: Potential yield (three times i %gation under field condition and zero bar under labratoary condition); YS: Yield under stress
1

condition (one times irrigation under

eld condition and -0.8 bar under labratoary condition; MP: Mean productivity index; STI: Stress

tolerance index; GMP: Geometric mean productivity index. Number 1 and 2 are indicating the field and laboratory condition,

respectively.
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Table 13. Correlation coefficients between chickpea seed size, seed yield and seedling
dry weight under stress and non stress conditions

Trait olie  Seed Size YP, YP, YS,
YP, w5550 55 il 5 Shas (0.543™

YP, oMKy 3T 5 Jouley 5 Shas 0,998 0.485™

YS: s yim 55 i bl h cos s Sles 0,979 0.705"™  0.962™

YS, oBigleT 53 (25 Ll oo Comi s Shoe 0,998 0.596™  0.991°  0.990"

L 2&ale3T Ll i 53 4L i 5 las e Ll i 55 (LT LU aw) il 5 Shas Y S*
(A& le3T sl 53 b= /A 5 sl 30 Lol s (6,7 5L &S ) (Sist 25 Lol i 5 Shee 1 YS
el AL 3T (laosls 5 (slas 50 laesls Sl o 5 4 ¥ ) sluel—

(LT ls gnn Vet 36 111 0 5 T) el b 3 l3 e 5 F 5 FH

"YP: Potential yield (three times irrigation under field condition and zero bar under labratoary
condition); YS: Yield under stress condition (one times irrigation under field condition and -0.8

bar under labratoary condition.

Number 1 and 2 are indicating the field and laboratory condition, respectively.
* and ** : Significant at 5% and 1% probability levels, respectively, ns: Not significant.
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