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Table 1. Amount of photosynthetic photon flux (umol/m2s) received on mother plant of chickpea at growth
duration by the Sun scan instrument

Gl b sy Dates
Percent of shading 13 March 25 March 7 April 20 April 4 May 17 May 31 May
75 496 478 454 621 601 558 516
50 819 899 829 1062 970 920 829
25 1104 1195 1296 1494 1423 1358 1216
No shading 1499 1686 1709 1980 1845 1789 1628
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Table 2. Traits and methods for studying germination characteristics
Traits Equation Reference
iy as o GP (Germination Percentage) = (Nx100) / M Labouriau, 1983
Sl Cepu GR (Germination Rate) = (ni / ti) Thronebeirglsgsnd Smith,
Gialsz ey ays CVG (Coefficient Velocity Germination)= (Yn / S(t xn)) x 100 Jchols arllg geyd“ker’

&3lsz plej bawsie
&l o))
&5 ¥y uSlee
«lys)

$i8lez e a3l

MDG (Mean Daily Germination) =N /T

MGT (Mean Germination Time) = (t xn) / >'n)
GV (Germination Value) = GP x MDG

RI (Rate Index) =) ni/ ) ti

Labouriau, 1983
Czabator, 1962

Labouriau, 1983

Melville et al., 1980
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Table 3. Analysis of variance the shading levels on mother plant of Chickpea at different growth stages and
the effect on seedling growth (Mean squares)

EICIENS sk

’ oy A s oSS G
a e ol o2 W e a> Jsb a> a8l
Slyeets lie 5 planted oud ady, it pr Sl 5l o
S.0.vV A planted seed Radicle dry rimary o NMATY geed dry weight after
df seed weicht weicht shoot dry  Radicle length  shoot etmination
diameter £ £ weight length &
Q) a3, al> e 2 0.107s%  0.619:s 16.17 55 50.75 %% 2.90s 17.41 s 52.938 s
Growth stage (G)
S s3laslo gsla 3 0.070s3 1.518s% 751053 83.17 10.66:3 20.405 1558.1 s
Shading levels (S)
GS Jlize 51 6 0.016s%%  0.062:% 10.43 55 8.98xx 0.622 55 334w 236.05%3%
Interaction GxS
Uas-
24 0.0003 0.001 0.008 0.015 0.003 0.001 11.1
Error
() 2lreals weayl - 030 0.24 0.27 037 0.40 0.18 213
CV (%)
o, Vg 0 s 5o 0g Y S g s gire e o 3 A*F F s
ns, * and ** : Not significant, significant at 5% and 1% probability levels, respectively
5 9950 b olS n gilalale vy alawlie Siwlex b as L

2 520,55 eaaline gadg Hd eaS ol i adlle
wlo pj iy SVa 50k ol e Lilyd (o)
BYg ;0 4ol 098 a5 Wloaww, 4l opl 4 sly) 5>
Olme 5o Solds o)yt Sgliie slaJlo o o2y
Gl ails ol ao v Ve B Ve g 00g (3laslale
oo SVs ,d Dlo> 4 bgype 28l (nl I s lke oS
aByl & 4y sw,p ,o (Lehnhoff ef al., 2013) c..l
S,y 5 S S an Sl a5 ailadl e pusS
2 B ey ey g wiBloe BT )00 Suelg s
y9% JS 40 9 (Rasyad ef al., 1990) o, oo JBla> o
e e N )
(Ghorbani et al., 2008) =l
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Table 4. Mean comparisons the traits of planted seed under shading levels at different growth stages on
mother plant of Chickpea and its effects on seedling growth

C . . . o sy Sas o3
0l S Ay Hhad ol S A jedzady ) S jedzdile Sis iy azads, Jsb azadls Job )

¥

. 5345195
(oo O e B E A o
Treatments  planted seed  Planted seed Root dry Shoot dry Root length  Shoot length d “;*Q)
diameter (mm)  weight (mg)  weight (mg)  weight (mg) (cm) (cm) Seed dry weigh after

germination (mg)

(32)3) sllals zslans (Vegetative phase)  __ivg, 0,90

Shading levels (%)

75 6.72f 244.60 j 28.47h 28.97i 11.86f 13.85g 143.20ef
+0.005 +0.012 +0.001 +0.001 +0.017 +0.014 +0.03

50 6.75 ef 248.20 h 32.28d 31.95f 14.05b 14.86d 149.50d
+0.023 +0.007 +0.001 +0.001 +0.010 +0.016 +0.02

)5 6.77de 25740 36.36a 37.68b 14.12b 15.35b 157.80b
+0.008 +0.018 +0.001 +0.001 +0.017 +0.014 +0.06

alo ey 6.79d 266.20 b 36.23a 38.71a 14.90a 15.42a 181.90a
No shading +0.011 +0.014 +0.001 +0.001 +0.020 +0.011 +0.06

(Reproductive phase) il 0,90

75 6.78d 25340 g 28.88g 29.63 h 11.82f 10.12j 149.40d
+0.013 +0.025 +0.001 +0.001 +0.015 +0.014 +0.05

50 6.79d 25740 28.53h 3035 ¢ 12.04e 10.551 146.60de
+0.011 +0.018 +0.001 +0.001 +0.011 +0.014 +0.02

)5 7.00b 256.00 ¢ 31.97e 31.95¢f 13.09¢ 14.15¢ 161.60b
+0.003 +0.019 +0.001 +0.001 +0.018 +0.008 +0.04

alo e 7.09a 274.00 a 36.23a 3482 14.05b 15.35b 159.40b
No shading +0.012 +0.012 +0.001 +0.001 +0.010 +0.014 +0.05

(Total of growth period) o, 0,95 JS

75 6.79d 245.60 i 30.94f 31.95f 11.76f 12.51h 140.40f
+0.011 +0.023 +0.001 +0.001 +0.092 +0.015 +0.06

50 6.95¢ 256.00 f 34.23b 36.38d 12.94d 13.93f 155.90bc
+0.006 +0.014 +0.001 +0.001 +0.017 +0.017 +0.03

25 6.95¢ 25740 e 32.55¢ 36.76¢ 14.05b 15.17¢c 150.70cd
+0.008 +0.017 +0.001 +0.001 +0.017 +0.014 +0.05

alo ey 7.02b 261.20d 36.23a 37.85b 14.05b 15.35b 183.30a
No shading +0.005 +0.023 +0.001 +0.001 +0.010 +0.014 +0.02

3l gllas £ (5SSl 903T) sl o oy B Jlotil o 43 o ime WS pae oaimd (yLis (e ,2 50 dliee g >
Data with different letters in the same column are significantly different at 0.05 level (Duncan test), + standard error (SE)
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Table 5. Analysis of variance the shading levels at different growth stages on mother plant of Chickpea and
the effect on germination characteristics (Mean squares)

-d.3|5? o0 -43‘5? €y

s sl 2 . . S5l 8ls =) Sl gyl e 7L
SOV @l < = Coefficient Mean ailyg, Germination  Jjails>
e d Germination Germination £ veloci N ) value .
of velocity of germination  \fean dail Rate index
percentage rate L . ean daily
germination time germination
Ay > o
Growth stage 2 1.333ns 0.403ns 0.054ns 0.001 ns 0.004ns 18.74ns 0.021ns
(G)
Shading levels 3 5.185 % 0.207 ns 0.181 % 0.005 % 0.016:% 22983 0.081 s
(S
Lo 3l
| ?XS})? Gf S 6 0.296ns 0.216 ns 0.059ns 0.001ns 0.001ns 8.97ns 0.005 ns
nteraction GX
Uas-
E 24 0.667 0.243 0.062 0.001 0.002 28.56 0.010
rror
Ut ¥ 3.92 0.99 0.97 0.83 1.36 0.82

CV (%)

Aoy0) 50w (0 og o e g o Sae e oS 5 AFF * s

ns, * and ** : Not significant, significant at 5% and 1% probability levels, respectively.

30k oS sy ciicko Jo 150 55 (g3ila o Zolaw il cod 0935 J3alsa (sl aSLE (Sl dmslio -5 Jguz
Table 6. Mean comparisons the germination characteristics of Chickpea under shading levels at different
growth stages on mother plant

1o gl gl ST 2 Serewersolgheste Gl oS e ) e el
< T Germination (20y9) ($iails> () &ysls> (CROXTS Y- . -l
(0o ,9) . . (V9,) (G9)) Si4le=
) percentage Coefficient of Mean Mean daily S .
. . S . Germination Rate index
Shading levels velocity of  germination time germination value (day-2) (day)
(%) germination (%) (day) (seed day-1) y Y
75 98.22¢ 25.17ab 3.96b 5.45c 389.30b 12.28¢
+0.22 +0.11 +0.014 +0.012 +1.52 +0.027
50 98.67bc 25.35a 3.94b 5.48bc 389.30b 12.33bc
+0.33 +0.09 +0.015 +0.018 £2.20 +0.041
25 99.11b 25.17ab 3.97ab 5.50b 393.80b 12.39b
+0.35 +0.07 +0.011 +0.019 +1.89 +0.043
wlo g 100.00a 25.00b 4.00a 5.55a 400.00a 12.50a
No shading £0.001 £0.001 +0.0001 +0.0001 £0.001 +0.0001

o bl gllast (Sl (yge3l) aiilgo 2o yd O Jloim! mhaws 1o o me BB pae saipd GLiS (gt o 50 dlie By,
Data with different letters in the same column are significantly different at 0.05 level (Duncan test), + standard error (SE)
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The study of some seed vigor characteristics of Chickpea (Cicer arietinum L.)
under shading on mother plant
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Abstract

Environmental factors during growth and development of plant can be in addition to the number and
size of seed production effect on the qualities of seed production. Accordingly, first in the field treated
different shading levels (0, 25, 50 and 75 percent) at growth stages (vegetative and reproductive phases
and all of growth stages) on chickpea var. ILC482. Then, from produced seeds was carried out some
germination tests and seedling growth under laboratory conditions. This exam was designed with a
factorial experiment based on completely randomized design (CRD) with three replications at Laboratory
of Crop Physiology, Campus of Agriculture and Natural Resources, Razi University in 2014. In this
experiment examined seed size and weight, evaluation of seedlings growth and germination indices traits.
The results showed that seed characteristics and seedling growth had under effects of shading levels,
growth stages and interaction between of them. Shading treatment of 75 percent at vegetative stage had
the lowest seed weight (244.6 mg), root dry weight (28.4 mg) and shoot dry weight (28.9 mg).
Germination characteristics were only under the impression shading levels. And with the increase of
shading levels were less traits values.
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