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Table 1. Charactristics of 49 native, modified and imported rice genotypes used in the study
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*The genotypes that entered to Iran from the International Rice Research Institute (IRRI).
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Table 2 Descriptive statistics and analysis of variance of traits in different rice genotypes

s S e Sl i . ol aps dele Foocls e
. Standard . . Finanalysisof  Coefficient
Trait Average Deviation Minimum - Maximum variance table of variation
) dls o -
TR T S 193 3599 4831 3.08
100 seed weight (q)
¢ by sde oy Kb 03 o
(1) sy 2 0008 0002 0004 0017 3194 895
Dry weight of 10 rootlet (g)
g Bl sde 02 S (0 -
(r3) bl 20083 0005 001 0035 4117 6.22
Dry weight of 10 shootlet (g)
(r;))-}q sde oy S 05 ke
. 0.177 0.028 0.113 0.254 61.14 3.66
Dry weight of 10 seed (g)
g LS sde or Kis 05 -
s e S0 0 o007 0015 0083 34.28 680
Dry weight of 10 seedling (g)
(k) Ja s ol slws -
A 91.163 6.035 72.979 99.437 16.39 2.87
Number of normal seedling (%)
(n o) ralyy Ik o
6.674 1.246 4435 9.998 13.45 8.96
Length of rootlet (cm)
(o g5ls) aailes "
FADEEIE e g 2786 7475 011 11.96
Length of shootlet (cm)
2 gil) amalS .
(_’J Sl I 11.005 1.885 8.032 17.059 10.07 9.61
Length of seedling (cm)
“elu ) Sl o -
o BEAEE S e oot 0000 0016 4463 3.96
Germination rate (per hours)
(Colo ) Gialpr o516
(per hours) .
Dys 62.096 10.867 41.648 90.766 97.89 3.18
Dsp 78.926 10.835 61.875 109.875 358.72 155
Dgs 104971 21.839 75.193 157.725 920.07 1.23
sl e alss sl ge Ay ok
19.019 6.875 2.658 39.34 89.89 6.81

Percent of depleted seed reserve
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Amount of depleted 10 seed 0.041 1.344 0.015 0.08 95.43 5.98
reserve(g)
(o5 2 0.8) Sk 3ot s sl SIS
Efficiency of depleted seed 0.855 0322 0.453 1.966 81.84” 747
reserve (g/g)
o St s 0.038 0.074 0.258 13277 13.03
Vigour index
Al 5 ey Se) (S SNl
52 3342 11.21 172 82.29 1251 16.78
Electrical conductivity
(uS.cm-1.g-1)
o Sm Y mgs 142 58897 11734 303.38" 175
Germination Index
9= e 0279 0.08 0.96 16743" 5.98

Germination energy

Lyl byl 40380 500 0 b AZS s Jsb oS Sl de 54 Dos , Deg Dos
Dos, Dsp and Dgs are time it takes to reach germination percentage to 5, 50 and 95 percent respectively. )
** Significant level of F test at 1% level. o3 o 3 F 055l (g s du"”
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Table 3. Correlation betplkween the number of normal seedlings, uniformity of germination,
germination index, germination energy, vigour index with other traits.

lie U sl ol Sl S Gl paxls il )

4 el
. Number of normal Uniformity of A Germination Germination
Trait seedling (%) germination Vigour index Index energy
2) 4l S - o
_ (¢ 4 4o 03 0.10" 0.29 031 0.10" 0.15"
100 seed weight (g)
) e 346 03 S 05 0.29" 023" 0.65" 033" 037"
Dry weight of 10 rootlet (g)
g sl 3 05 x - ok ok ™
(15) tr b sde s S 055 036 0.26 060 0.29 033
Dry weight of 10 shootlet (g)
(150 A e S22 03 005" 012" 001" 0.08" 007"
Dry weight of 10 seed (g)
< iy 3 05 ok - *x - -
(15) ol 2o S22 03 037 027 066 033 037
Dry weight of 10 seedling(g)
(Ao )2) Jbo i w\.f sl
Number of normal (%) 1 0.36 0.52 0.53 0.56
seedling
ol W - - - - -
(i) azidey U2 03 035 0.84 041 0.42
Length of rootlet (cm)
ol 5l . - - - -
(o) 4l J o 0.38 0.26 0.80 0.31 0.36
Length of shootlet(cm)
2 gils) 4ealS - - - - -
(= . JemlS e 037 0.34 091 041 0.44
Length of seedling(cm)
“olu y3) Sidle O . - - - -
(ol ) itlr e e 057 053 0.79 0.90 089
Germination rate (per hours)
554 oS - - - ™
e -0.36 1 -0.46 0.66 0.63
Uniformity of germination :
Dos 0447 044” -0.637 0.90” -0.83”
Dso -0.53” 0597 0.727 0.96” —0.93:'
Dgs 0.52” 0.88” -0.65" 0.89” -0.83”
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Sl el alss slgs Aoy
Percent of depleted seed 0.25 0.18 043 0.34 0.36
reserve
sde o jleldd alse Slge e
(¢5) 033" 024" 057" 040" 0.45"
Amount of depleted 10 seed
reserve(q)
05) i okt s slye LIS
(B 008" 016" 017" 020" 023"
Efficiency of depleted seed
reserve (g/g)
sl " - " "
R 052 046 1 070 071
Vigour index
2 o5 8n) (S8l
(¢85 » Aol 0.09" 029" 006" 032" 027"
Electrical conductivity
(uS.cm-1.g-1)
S5l ap " - " "
kel 053 0.66 -0.69 1 -0.89
Germination Index
30 550 " " - "
G Sy 056 063 071 0.89 1

Germination energy

# NS

Aoy }OJW‘CEMJJJ‘}W}J‘}&A;}\T«;;Q%%}.&
ns, * and **: Not significant, Significant at 5% and 1% levels, respectively.
g il baydy Lo p3 90 500 0 6 S e Jsb &S Sl &ode o5 5 Dos, Dso Dos
Dos, Dsp and Dgs are time it takes to reach germination percentage to 5, 50 and 95 percent respectively.
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other traits.
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Table 4. Stepwise regression analysis between the number of normal seedlings, uniformity of
germination, germination index, germination energy and vigour index as the dependent variables with

w’" lf o )leds . ~
s e _ . = S Sy dslas o
dependent variable |n3§[r3izrl;cli§nt n;rtrfger regression equation
b5 azealS sl 4
sl &5
(o) o ination 1 NS=83.01 +12.57 (GE) 0.33
Number of normal energy (GE)
seedling (NS)
ol jaxls Dso 1 GI=-0.10 + 1.06 (Dsp) 0.92
(GGer)mi”a“O” Index Dos 2 GI=1.99 + 0.7 (Dso) + 0.20 (Des) 0.94
|
D50 1 GE=2.25-0.02 (DSO) 0.87
TP S S YH P P
Germination Uniformity of 2 GE=2.22 - 0.01 (Dso)- 0.02(GU) 0.88
energy (GE) germination
(EY)
elS Jsb
Seedling length 1 VI=-0.05+0.01(SL) 0.80
(SL)
Sl T e
.. Germination rate 2 VI=-0.13+0.01(SL)+9.74(Rso) 0.95
et (Rso)
. . 50!
Vigour index (V1) Dso 3 VI= -0.25+0.01(SL)+14.59(Rs0)+0.007(Dso) ~ 0.98
S 055
axaly, 4 VI = -0.26+0.01(SL)+14.69(Rso)+ 0.99

dry weight of
rootlet (RD)

0.007(Ds;)+0.63(RD)

4R%FR23L}{G\£LAJ.LMJ>QOJD' UJJS;J#AS@LAjQJA%_,JQDgsgDE,O

Dso and Dgs are time it takes to reach germination percentage to 50 and 95 percent respectively and R? is
coefficient of determination.

WY



Ol a1y amealS Wiy 5 Sialer Co w3 cpiizes plo casdllas ol slaasl U 5sllas
4SS GlS (V) s (VT A) m\;qmru))x.«:;{a)u;ﬁ e s sladls
35 G (Ao 3 AY) azealS 055 5 (o3 AY) azmalS Jobar o ges  pducilys cp 2i
)sc}ﬂ).l_fn\_:;{«_,bﬁf Slis Lsls Ol 555 gla w1 o Yoo oL 5 Kl (FY)
sl 5 il Ao oailer e ol ARG LT Ll s s Skl Al e b
)JﬁwlﬁéﬂjwaUJuﬂj@j&\ﬁ Coo s 45 sl QLA (Yo oY) Ol
AY) ea LS
ol Ls_iLﬂLMZ JAL{«i JJ)J(O d_}.l}) .,\.:b‘yu 4.:2-)3 b S5 90 C)ﬁ)‘ M)J/\V//\V t:)w)b
Slew ¢l St Lol o i by &S sl olanst sj}q\)t}ﬁjl Lo 3 YV/0 fale sl
dMJ(J_.pJJ /AR /A8 /40 ;M.?JSA.:) )_5.:\.5 S q0 900 u_:)m\j} LS\J" CJY QLA)
B (.)\_.pjb—'//\c\) u_:JA_:\j} LSJJ—" L(M).S—'/c\i) u_:)m\j} C,&fﬂ Sls LS\J" L;L\A g_,q‘fp
AU s iy a8 ol ele ool oy S 4 a5 L ASL e (Ao =0 /10) iy el
S O ey VAE) amra iy, SCA O Sliw Juld 53l olast 5w | &2
)'\_5 S g (.,\_.,a)J '//\_\) 4—>LALA§ Jjbj (Ju.p)b ./C\o) AML; &..L} Q)) L(M)J ./C\\) AD_-ABL..«
LA;'J;\HJ._.p):QU..p(-JwLAJ\J»LQJJ.ML;)\KAUA%LAS@JAL;Q\j;.pa\.gg,\{.g-dﬁl
).:\_5 )\ eJ‘_J:A_:LﬁJ‘}_A J‘)\SJ(J\JJJ '/V-\) ).:\.5 )\ ol AZJ"JJ‘}‘ c(M)J ./Vo))-l-i )\ ol
sl polamtl s ele ol LB s l)JSC}'J e Ve g adls Sl 3 (Ls s —+/47)
A 55 Jole Ol 5l e s S Sy U Cod 2 S e il s
J_AL:«O_L\ﬁa\S:ﬁosbupLa:}lajﬁ-@lJC);SJSJ'\M).sM/\Y pLR-J.alp.J.ZL;)\K.aL}
s LI (Ao )y /M) Gailer Sl s S Kt O3 5 (Ao s /AN wls Ve (55 Olews

A L LA 035 Jele Olse 4 gl Sl

vy



WAL () o sl (o815 LS s a4

Ao fole 4 o 53 ey palie 5 gy 3590 Dlio gl b Jole @ 4o S -0 Jgu
Table 5. The results of Factor analysis for traits and eigen values in factor analysis.

V ele Y ele ¥ Jele £ Jols
(Factorl) (Factor2) (Factor3) (Factor4)
(p,5) &> Ao 3
_ 5 e 0 -0.030 0.305 0.002 0.890
100 seed weight (g)
é - N PN
(09 dpans e o2 S 05 0170 0.841 0.018 0.027
Dry weight of 10 rootlet (g)
S 3l 03 i O
() ol e o2 2 0112 0.916 0.059 -0.041
Dry weight of 10 shootlet (g)
PR S o
(05 A 22 02 S 03 0.084 -0.028 -0.360 0.894
Dry weight of 10 seed (g)
g (K 03 i O
() dalss 2o o2 = 0.141 0.954 0.040 0.021
Dry weight of 10 seedling(g)
Lo Lo 5 S sl
( .)J>J P ATA S -0.569 0.284 -0.039 -0.156
Number of normal seedling (%)
- ..‘LN B
(il i 5 -0.295 0.732 0.072 0.230
Length of rootlet (cm)
2o _ila) a3l
(o) e I -0.234 0.818 0.155 0.021
Length of shootlet(cm)
2o gl Ry
_ (o) s b -0.303 0.864 0.120 0.162
Length of seedling(cm)
el il
(2ol 02) 3l e e -0.944 0181 0.106 -0.038
Germination rate (per hours)
- L-d .. . - ~. .
(ool 02) il 155 0.656 -0.147 -0.192 -0.361
Uniformity of germination (per hours)
Dos 0.916 -0.164 -0.047 0.069
Dso 0.948 -0.225 -0.110 0.032
Dgs 0.891 -0.210 -0.133 -0.157
Ul el adso sl D
bttt ks -0.206 0.405 0.752 0.445
Percent of depleted seed reserve
(63) 5d 3de 63 3l ol adss 3l 4o Lldie
£5) o 2 o2 Lo Gl olse -0.238 0.535 0.762 -0.156
Amount of depleted 10 seed reserve(g)
$ $) Hdb 3l el ads sl HEICY
N (05 05 o Sl o s ol S 0.137 0.083 -0.960 0.080
Efficiency of depleted seed reserve (g/g)
o -0.657 0.685 0.134 0.087
Vigour index
< o ol e S el
(05 R ol s 5) S s 0.435 0.162 0.189 -0.435
Electrical conductivity (uS.cm-1.g-1)
5 5450 =L
Sanaitad 0.945 -0.208 -0.101 -0.018

Germination Index
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-0 d‘g.)k. aalsl
o gl 3 -0.896 0.239 0.137 0.029
Germination energy
_ s bl 8.36 5.88 2.44 232
Higen value
dole o b bl mr 5 ol el Ao
% Proportional variance explained by each 37.52 25.57 10.60 10.12
factor
gl ol Ao 37.52 63.10 73.71 83.83

% Cumulative variance

Ll bl 390 500 0B WS e dsb &S Sl ois 54 Des , Dso Dos
Dos, Dsp and Dgs are time it takes to reach germination percentage to 5, 50 and 95 percent respectively.
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Figur 1. Cluster analysis of 49 genotypes of native, modified and imported rice by germination index,
germination uniformity, Dgs, Dsg, Dgs, germination rate, germination energy, vigour index, dry weight
of rootlet, dry weight of shootlet, dry weight of seedling and seedling length.
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Table 6. The mean morphological characteristics in different rice genotype groups of cluster analysis.

o oy Dl Vs VesS TesS
trait (Group 1) (Group 2) (Group 3)
é £ N PN
(p5) riiuy 2o o2 St 03 0.009 0.008 0.007
Dry weight of 10 rootlet (g)
é - N PO
(05 dr il 2o e S22 035 0.024 0.024 0.018
Dry weight of 10 shootlet (g)
g Ky 03 i U5
() ralss 2o o2 St 03 0.0335 0.0337 0.025
Dry weight of 10 seedling(g)
- ..‘LN &
() i Jb 7.066 6.129 5.602
Length of rootlet (cm)
2o _gil) a3l
(sile) ezl Ik 4509 4.451 3.476
Length of shootlet(cm)
P Ky
(etle) el b 11.576 10.580 9.079
Length of seedling(cm)
el il
(el 02) il e 0.013 0.012 0.009
Germination rate (per hours)
ol )
GIIT ST 26.244 46.599 50.189
Uniformity of germination
Dos 57.565 62.495 80.388
Dso 72.513 81.907 1024
Dgs 91.811 119.349 144.876
e 0.160 0.131 0.088
Vigour index
5 50 L
SIS o 76.244 90.382 108.86
Germination Index
sl 5y
aiald 0.793 0519 0.175

Germination energy

L &l la,d s y340 500 0 L LiS Jgb &S ‘L“A\;)u\ﬁw‘“‘dDQS D50‘D05
St i el D 5 & [Cae®) - P 3

Dgs, Dsg and Dgs are time it takes to reach germination percentage to 5, 50 and 95 percent

respectively.
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Table 7. Wilkes-lambda and significant level for the two functions.
(Wilkes-lambda) lusY- .Sk s <o significant level) s ,is sxs e

First functions Jsl o 0.02 0.000"
Secound functions . s =t 0.35 0.000"
* Significant at 1% level. oo ) Jlei e ol me”
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Figure 2. The detection function graph in cut-off point selected in Dendrogram of cluster analysis for
traits in 49 genotypes of native, modified and imported of rice.

IS (5 A
035 wmalS Ui wrdile Jb wmaly; Job Sl sl 0LE Gk cnl gl IS 5be

bl A3l i ok e 3 Slho o Feee Re0) (Gl D g azady) SO
G55 0,8 a3 ) aalllan 5550 Slaci s (Sled st 4 Gl ai el 3 Jpe Dlis
C}ha\ (’B)\ 5 ole o teS O3 s L e (’G)\ 3 ges (Shuadl JSlsslg g el Cw\ (P
somlb e ol Sl i e shian p S Slie polie (il D3 DI L sl e

Lo s sl b

yvra



WAL () o sl (o815 LS s a4

&l

1. Adebisi, M.A., Adeniyi, T.A., Ajala, M.O., and Aki Ntobi, D.C. 2008. Varietal
differences in seed physiological quality of West African rice varieties after dry
heat treatment. Nigerian Agric. J. 39: 159-169.

2. Adekoya, M.A. 2008. Evaluation of variation, inter-character correlation and
performance of okra (Abelmoschus es-culentus). MA Dissertation, University of
Agriculture, Abeokuta, 111 p.

3. Agrama, H.A.S. 1996. Sequential path analysis of grain yields its components
in maize. Plant Breed. 115: 343-346.

4. Agrawal, R.L. 1995. Seed technology. 2th Edition. Oxford and 1BH Publishing
Co. Pvt. Ltd., New Dehli. 842 P.

5. Ajmal, S.U., Minhas, N.M., Hamdani, A., Shakir, A., Zubair, M., and Ahmad,
Z. 2013. Multivariate analysis of genetic divergence in wheat (Triticume
aestivum) germplasm. Pak. J. Bot. 45: 1643- 1648.

6. Akira, A., Hiroki, T., Takahiro, F., Koichiro, A., Mikiko, K., Hitoshi, S., Aiko,
U., Makoto, M., and Ryohei, T. 2012. OsGA200x1, a candidate gene for a major
QTL controlling seedling vigor in rice (Oryza sativa L.). Theor. and Appl.
Genetic, 125: 647-657.

7. Bethke, P.C., Libourel, 1.G., Aoyama, N., Chung, Y.Y., Still, D.W., and Jones,
R.L., 2007. The Arabidopsis aleurone layer responds to nitric oxide, gibberellin,
and abscisic acid and is sufficient and necessary for seed dormancy. Plant
Physiol. 143:1173-1188.

8. Brocard-Gifford I.M., Lynch, T.J., and Finkelstein, R.R. 2003. Regulatory
networks in seeds: integrating developmental, abscisic acid, sugar, and light
signaling. Plant Physiol. 131: 78-92.

9. Center of Information Technology and Communications Ministry of Jihad-e
Agriculture in Iran. 2012. Statics of agriculture (Volume I: crops). 135 p. (In
Persian).

10.Cruz, R.P., Milach, S.C.K., and Federizzi, L.C. 2006. Inheritance of rice cold
tolerance at the germination stage. Gen. and Mol. Biology. 29: 314-320.

11.Cui, K.H., Peng, S.B., Xing, Y.Z., Yu, S.B., and Xu, C.G. 2002. Molecular
dissection of relationship between seedling characteristics and seed size in rice
(Oryza sativa L.). Acta. Bot. Sin. 44: 702-707.

12.Dang, X., Thi, T.G., Dong, G., Wang, H., Edzesi, W.M., and Hong, D. 2014.
Genetic diversity and association mapping of seed vigor in rice (Oryza sativa
L.). Planta. 239:1309-1319.

13.Di Girolamo, G., and Barbanti, L. 2012. Treatment conditions and biochemical
processes influencing seed priming effectiveness. Ital. J. Agron. 7: 178-188.
14.Falah Shamsi, S.A. 2012. The effects of water stress on physiological traits,
yield and yield component of native and modified rice varites. M.Sc Thesis,

University of Guilan. (In Persian).

V€



15.Farooq, M., Basra, S.M.A. and Hafeez, K. 2005. Seed invigoration by
osmohardening in indica and japonica rice. Seed Sci. and Technol. 33: 623-
628.

16.Finch-Savage, W.E., Clay, H.A., Lynn, J.R. and Morris, K. 2010. Towards a
genetic understanding of seed vigour in small-seeded crops using natural
variation in Brassica oleracea. Plant Sci. 179: 582-589.

17.Hampton, J.G., and Tekrony, D.M. 1995. Hand book of Vigor Test Methods.
The International Seed Testing Asociation, Zurich. 27 p.

18.Hassibi, P., Moradi, F., and Nabipour, M. 2008. Effect of low temperature on
antioxidant mechanisms in sensitive and tolerance (Oryza sativa L.) genotypes
in seedling stage. Iranian J. Crop Sci. 10: 262-280. (In Persian).

19.I1STA, 2009. International Rules for Seed Testing. Annex to Chapter 7 Seed
Health Testing. Seed Health Testing Methods. International Seed Testing
Association, Bassersdorf, Switzerland.

20.Johnson, R. and Wichern, D. 2007. Applied multivariate statistical analysis (6th
Edition). Pearson Prentice Hall press, 773 p.

21.McDonald, M.B. Floyd, C.D., and Waniska, R.D., 2004. Effect of accelerated
aging on mazie, Sorghun and sorghum. J. Cereal Sci. 39: 351- 301.

22.Mohammadi, M., Ghannadha, M.R. and Taleai, A. 2002. Genetic variation in
native lines of wheat bread in Iran by using of multivariate statistical methods.
Seed. Plant. 18: 328- 347. (In Persian).

23.Montgomery, J., Milner, D.A., Tse, M.T., Njobvu, A., Kayira, K., Dzamalala,
C.P., Taylor, T.E., Rogerson, S.J., Craig, A.G. and Molyneux, M.E. 2006.
Genetic analysis of circulating and sequestered populations of Plasmodium
falciparum in fatal paediatric malaria. J. Infect. Dis. 194:115- 122.

24.Nair, N.V., Balakrishan, R., and Screenivasan, T.V. 1998. Variability for
guantitative traits in exotic hybrid germplasm of sugarcane. Gen. Res. Crop
Evol. 45: 459- 464.

25.0kelola, F.S., Adebisi, M.A., Kehinde, O.B., and Oluwole, A.M. 2007.
Genotypic and Phenotypic variability for seed vigour traits and seed yield in
West African Rice (Oryza sativa L.) genotypes. J. Amer. Sci. 3: 34- 41.

26.0lszewski, N., Sun, T.P., and Gubler, F. 2002. Gibberellin signaling:
biosynthesis, catabolism, and response pathways. Plant Cell, 14: 561-580.

27.Pritchard, S.L., Charlton, W.L., Baker, A., and Graham, I.A. 2002. Germination
and storage reserve mobilization are regulated independently in Arabidopsis.
Plant J. 31: 639-647.

28.Qui, J., Fu, Y.B., Bai, Y.G., and Wilmshurst, J.F. 2009. Genetic variation in
remnant Festuca hallii populations is weakly differentiated, but geographically
associated across the Canadian Prairie. Plant Spec. Biol. 24: 156-168.

29.Redona, E.D., and Mackill, D.J. 1996. Genetic variation for seedling vigor traits
in rice. Am. Soc. Agro. 36: 285-290.

1€)



WAL () o sl (o815 LS s a4

30.Ruan, S., Tylkow, Q., and Ska, K. 2002. The influence of priming on
germination of rice (Oryza sativa L.) seeds and seedling emergence and
performance in flooded soils. Seed Sci. Technol. 30: 61- 67.

31.Sabouri, H. 2010. Positioning of QTLs for germination characters in rice
genotypes using micro markers of satellite under salinity condition. Iran. J. Biol.
23: 333-342.

32.Sikder, S., Hasan, M.A. and Hossain, M.S. 2009. Germination characteristics
and mobilization of seed reserves in maize varieties as influenced by
temperature regimes. J. Agri. Rural Develop. 2: 51- 56.

33.Sikuku, P.A., Netondo, G. W., Musyimi, D.M. and Onyango, J.C. 2010. Effects
of water deficit on days to maturity and yield of three NERICA rainfed rice
varieties. ARPN J. Agric. Biol. Sci. 5: 1- 9.

34.Soltani, A. 2007. Application of SAS in statistical analysis, Jahad-e-Daneshgai
of Mashhad Press, 182p. (In Persian).

35.Soltani, A., and Maddah, V. 2010. Simple, applied programs for education and
research in agronomy. Shahid Beheshti University Press. (In Persian).

36.Soltani, A., Gholipoor, M., and Zeinali, E. 2006. Seed reserve utilization and
seedling growth of wheat as affected by drought and salinity. Env. Exp. Bot. 55:
195- 200.

37.Soltani, A., Zeinali, E., Galeshi, S. and Latifi, N. 2001. Genetic variation for
and interrelationships among seed vigor traits in wheat from the Caspian Sea
coast of Iran. Seed Sci. Technol. 29: 653-662.

38.Soltani, E., Kamkar, B., Galeshi, S. and Akram Ghaderi, F. 2008. The effect of
seed deterioration on seed reserves depletion and hetrotrophic seedling growth
of wheat. J. Agric. Sci. Nat. Res. 15: 1-5. (In Persian).

39.Tekrony, D.M. and Egli, D.B., 1991. Relationship of seed vigor to crop yield: a
review. Crop Sci. 31: 816- 822.

40.Zhang, Z.H., Qu, X.S., Wan, S., Chen, L.H. and Zhu, Y.G. 2005. Comparison
of QTL Controlling Seedling Vigour under Different Temperature Conditions
Using Recombinant Inbred Lines in Rice (Oryza sativa L.). Annals of Bot. 95:
423- 429.

41.Zhu, S.Y. and Hong, D.L. 2008. Comparison between two hybrid cultivars of
indica rice (Oryza sativa L.) in seed vigor and biochemical traits after aging.
Chinese J. Eco-Agric. 16: 396-400.

\EA)



