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Table 1: Analysis of variance of Germination Percentage (GP), Germination Rate (GR), Mean of Germination Time (MGT), Radicle Length (RL), Plumule Length
(PL), Radicle Weight (RW) and Radicle Length to Plumule Length ratio (RL/PL) characteristics of seeds obtained from four cultivars of chickpea under the influence

of different levels of irrigation (FL= Full Irrigation, LI= Limited Irrigation and R= Rainfed)
a0 MS
Ol s ao KR GP GR MGT RL PL RL/PL
- . LS )

Source of variations FL LI R FL LI R FL L R FL LI R FL LI R FL LI R
o3, Cultivar 3 0.005"™ 0.003" 0.03"™ 0.6™ 0.74™ 0.9™ 0.23™ 0.22 17 7497" 61917 5849 2095™ 2205 1730™ 0.98° 297" 24"
o> Error 8 0.001 0.005 0.008 035 055 062 0.03 0.03 0.09 43 127 246 8.2 9 22 023 034 056

T"é CV(%) 3.9 7.5 10 11.3 15 19 7.5 7.4 11.6 9.6 19.5 30 9 10.4 19 19.5 21.8 274
1Y 570 Jlaiml mlaw (o o sixe ol Ay NS g s i

*, **and ns: significant at P < 0.05 and P < 0.01, respectively

4 593 (100 SW) ails as (39 9 SVI) azalS ay ozl (RWIPW) azadle 59 45 azain ) o9 Comd (PW) azddls ()59 (RW) azaiy ) 59 Slao (il lg a5 Y Jaao

(25 =R g s905ms (LT =LI ¢ olS (6 Lol =FL) (6 ,Lol cilises mohaw 5l o 9950 03, ez 5l ool caws

Table 2 - Analysis of variance of Radicle Weight (RW), Plumule Weight (PW), Radicle Weight to Plumule Weight ratio (RW/PW), Seedling Vigor Index (SVI)

and100 Seed Weight (100 SW) characteristics of seeds obtained from four cultivars of chickpea under the influence of different levels of irrigation (FL= Full
Irrigation, LI= Limited Irrigation and R= Rainfed)

] MS
Syt e sl ez RW PW RW/PW sV 100SW
Source of variations of FL LI R FL LI R FL L R FL L R F U R
5, Cultivar 3 7802 7837 6345° 8978" 101757 74547 17° 277 152" 17" 14" 13~ 146" 136" 97"
s Error 8 131 108 271 67 54 147 024 022 29 0005 002 005 13 13 0.7
ks cuye CV(%) 109 125 253 11 11 245 27 247 565 73 18 30 63 66 53
TN 970 Jleiml mlaw (o lo pme ol Sy w g %

% and s significant at P < 0.05 and P < 0.01, respectively
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Table 3: Mean comparison of Germination Rate (GR), Mean of Germination Time (MGT), Radicle Length (RL),

Plumule Length (PL), Radicle Weight (RW), Plumule Weight (PW), Seedling Vigor Index (SVI) and 100 Seed Weight
(100 SW) of seeds obtained from four varieties of chickpea under the influence of different levels of irrigation

Irrigation levels GR MGT RL PL RW PW sV 100SW
&kl s (daily) (day) (mm)  (mm)  (mg)  (mg) (9)
JelS L] Full irrigation 5.22 22  68.4% 3198 105° 745  0.98%  18.4°
sz 6, Limited 4.9% 23>  57.8% 289¢ 83  657¢ 081>  17.4°
|rr|gat|on
o2 Rainfed 4.2 26°  51.9° 249> 65" 4950  0.72° 158
LSD (5%) 0.7 0.34 117 37 21 136 011 1.4

(LSD) axib o 70 Jloix! mhaws 5o o cme (5 kel ST 08l gt 10 10 S e B> S Plos glls slo . Kilo
Means with the same letter for each column are not significantly different (LSD Test; P<0.05)
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Table 4: Mean comparison of Germination Rate (GR), Mean of Germination Time (MGT), Radicle Length (RL),
Plumule Length (PL), Radicle Length to Plumule Length ratio (RL/PL), Radicle Weight (RW), Plumule Weight (PW),
Radicle Weight to Plumule Weight ratio (RW/PW) and 100 Seed Weight (100 SW) of seeds obtained from four
cultivars of chickpea under the influence of different levels of irrigation.

5. . GR MGT RL PL RW PW 100SwW
=) Cultivars . RL/PL

(daily) (day) (mm) (mm) (mg) (mg) (9)

59 Piruz 4.36° 2.942 1002 48.52 2b 1342 1092 13.6°
S Kaka 5.422 2.240 992 53.3¢2 1.9 1182 1118 10¢
N Azad 4,732 2.16° 20° 6.2b 3.52 46° 17b 232
ILC-482 ILC-482 4.54P 2.17° 18P 6.3° 3 390 15° 222
LSD (5%) 0.7 0.3 16 4.9 0.8 17 10 15

(LSD) aiisly oo 70 Jloix] gelas o jls Sxo S Lol M a8 (g ,o 10 S ie By S Pl slls sla Sl

Means with the same letter for each column are not significantly different (LSD Test: P<0.05)
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Fig. 1: Mean comparison of the effect of different irrigation levels on the germination percentage (A), radicle to
plumule weight ratio (B) and seedling vigor index (C) in four of chickpea cultivars. Mean comparison was done at each
irrigation level, separately
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(MGT) giaile> Do (Kl (GR) Jjaile> ce s ((GP) S3ailg oy Slao (g s (Simod )5 10 Joo
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3535 18, ez 5l alols sdy (100 GW) &ils w59 5 (SVI) azals acy (asls (RW/IPW) ax dile s 4> aiy ()35 o
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Table 5: Pearson Correlation Coefficients between Germination Percent (GP), Germination Rate (GR), Mean of
Germination Time (MGT), Radicle Length (RL), Plumule Length (PL), Radicle to Plumule Length ratio (RL/PL),
Radicle Weight (RW), Plumule Weight (PW), Radicle to Plumule Weight ratio (RW/PW), Seedling Vigor Index (SVI)
and 100 Seed Weight (100 SW) of seeds obtained from four varieties of chickpea under the influence of different levels
of irrigation (N=36)

GP GR MGT RL PL RL/PL RW PW RW/PW  SVI 100 SW

GP 1

GR 0.61" 1

MGT 0.12m -0.60™ 1

RL 0.51" 0.26™ 0.32™ 1

PL 0.53™ 0.25™ 0.36" 0.97™ 1

RL/PL -0.53" -0.17™ -0.38" -0.65" -0.75" 1

RW 0.59" 0.25™ 0.36" 0.90" 0.90" -0.69™ 1

PW 0.55™ 0.27™ 0.36" 0.957 0.97" -0.72" 0.95™ 1

RW/PW -0.55" -0.34 -0.16™ -0.66™ -0.66™ 0.39" -0.65™ -0.71" 1

SVI 0.58"™ 0.30™ 0.33" 0.99” 0.98" -0.69™ 0.90" 0.96™ 0.67" 1
100 SW 0.40™ 0.11" 0.38" 0.71™ 0.69™ -0.39" 0.60™ 0.65™ -0.49" 0.71" 1

1Y 970 Jleixl mdaw 10 jlo cime g )0 Srojb ol iy sk g 5 NS
ns, s and s non-significant and significant at P < 0.05 and P < 0.01, respectively

azdiy, Job (MGT) 6354.;‘5.? Sde Sl (GR) @)“5‘9’? sy (GP) u_;)'c\.;l? oy Slae Jiiwe Sluwlae # Jgox
039 S (PW) a>d3ls 59 (RW) azaiy, 59 (RLPL) az a8l a4y ax aiy, Job o «(PL) 4>l Job «(RL)
)...;L, Cot 558 18 ez dlols 45ds (100 GW) ails ws (439 9 SVI) axalS a sy asli (RWIPW) azadles & azaiy,
&lol il zgha
Table 6: Independet comparisons of Germination Percent (GP), Germination Rate (GR), Mean of Germination Time
(MGT), Radicle Length (RL), Plumule Length (PL), Radicle Length to Plumule Length ratio (RL/PL), Radicle Weight

(RW), Plumule Weight (PW), Radicle Weight to Plumule Weight ratio (RW/PW), Seedling Vigor Index (SVI) and 100
Seed Weight (100 SW) of seeds obtained from four varieties of chickpea under the influence of different levels of

irrigation
. . M
Sluslie Groups S
89S compared GP GR MGT RL PL RL/PL RW PW RW/PW SVI 100SW
2 b s
¢ Ll Desi type
e versus Kaboli ~ 0.42™ 058™ 161" 57819™ 17917™ 15.6™ 62250 79430™ 43™ 133" 1062™

o type

PN 5‘}—‘ )
p3) Jlie Azﬁg_zgr;”s 003" 0.6™ 0001 22 003" 128" 242" 20" 059" 0004  3.9%
ILC-482
2 BB oS,
o i Ka";‘ixjezrs”s 0004 51~ 218"  10% 105 015" 1168 g 012  0.001™ 586~
290 d
10 6kt Irrigation

L versus 009 589 127" 998" 238" 02" 6806  3403” 113" 024"  34™
=S R Rainfed

TN 510 Jloixl mhaws o jlo Se g o Sre ol iy s g % NS
ns, % and s non-significant and significant at P < 0.05 and P < 0.01, respectively
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Germination Characteristics of Seeds Obtained from Four Chickpea
(Cicer arietinum L.) Cultivars under Different Irrigation Levels

Warmazyaryan!, Kh., Sohrabi?*, Y. and Weisani3, W.

Abstract

The most important factor limiting crop production is water shortage in arid and semiarid regions. One of the effects of
water shortage is its impact on the quality of crops seeds. In order to evaluation of germination characteristics in seed
obtained from farm studies of four chickpea cultivar (Piruz, Kaka, Azad and ILC-482) under different irrigation levels
(full irrigation, deficit irrigation and rainfed), an experiment was conducted using a factorial arrangement based on
completely randomized design with three replications in Plant Physiology Laboratory of Kurdistan university in 2010.
Results showed that characteristics amount of germination rate, root and shoot length, root and shoot weight, seedling
vigor index and 100 seeds weight were more by 19.2%, 25.4%, 21.9%, 38.1%, 33.6%, 26.5% and 14.1%, respectively
in seeds obtained from plants under full irrigation treatment compared to that under rainfed condition. Also results
indicated that there were significant differences among studied cultivars for all the characteristics. The cultivars of Desi
type and especially Kaka cultivar were superior for all studied characteristics except germination rate, radicle length to
plumule length ratio, radicle weight to plumule weight ratio and 100 seed weight traits compared with cultivars of
Kabuli type.

Keywords: Deficit irrigation, Seed vigority, Rainfed, 100 seed weight
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