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Table 1. Analysis of variance for seed germination and seedling characteristics of rice cultivars duration of flooding irrigation and time after
harvesting conditions

Sles o 55k
Mean square
e @olilaz,s  amy, Jsb Sl Jsb azalS Jsb 5z ol S gy M o
S.0.V df Root length Shoot length Seedling length Germination Seedling dry weight Shoot lfl?ggtt}}ll/ROOt
‘.S)L’J:' 3 2.774™ 1.642™ 1.355 s 159.201 ™ 517.591™ 0.318"
Irrigation
S5 3 30.809 ** 69.037 ™ 78.904 ** 1005.417 ** 4638.862" 2.084™
genotype
395 X 6k] " " " v o o
9 5.831 3.160 15.080 46.276 142.881 0.084
Irrigationxgenotype
Uas
32 0.2887 0.244 0.721 11.874 2.620 0.01
Error
| & . .
RS 4 18.605 ** 0.923 20.516 ** 26283.91 ** 36750.199™ 0.660™
Time after harvesting
lagSs ylosx g, Lol
S Qe 12 4.116™ 2.187 " 7.708 ** 20.531 182.210™ 0.410"
Irrigation x Time after harvesting
19S5 oybe ¥ nsisis
RS S 12 18.374 ™ 4417 32.136 587.535 " 1558.409" 0.347"
Genotype x Time after harvesting
SIS ol Xy Xk " " - " " .-
) 36 5.611 2.575 12.219 34.289 167.787 0.150
Irrigation x Genotype x Time after harvesting
o> 128 0.245 0.272 0.581 13.401 3.035 0.010
Error
YARCH PO -
s s 6.22 5.93 455 6.07 5.61 8.51
CV%

# NS
B

oy S g i Jleisl mhaw (o jlo Sme g o ixe puf S 5 4
s *and **: not-significant and significant at Sand 1 percent level of probability, respectively
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Table 2. Mean comparison of irrigation period x genotype interaction effect of germination characteristics of rice genotypes

ol s (em)asy; Jsb  (cm)edls Jsb  (cm)ezals Jsb (%) g5l (mg)azels Sus o3 Ay 4 Bl S
Irrigation Genotype Root length Shoot length Seedling length Germination Seedling dry weight Shoot length/Root length

1 1 9.07£0.3 ab 7.85£0.3d 1692+ 04 e 80.99+ 7.6 abc 437+ 7.1¢c 0.88£0.05 g
1 5 71707 ¢g 831£02¢ 1548+ 09 g 77.44%6.1 cd 33.47+114d 1.28+0.11 be
1 3 785+£02f 9.42+04b 17.27£ 0.6 de 64.33+£7.02h 25.2+8.1 gh 1.2+ 0.03 cde
1 4 8.55£ 0.4 cd 948+ 0.1b 18.03+£0.5 be 63.40£59h 23.53£6.21 1.13+ 0.04 ef
2 1 8.59+0.6 cd 73103 e 159+ 0.8 fg 8238+ 7.6a 49.72£89a 0.92+0.09 g
2 2 7.79£04 £ 9.29+03b 17.09% 0.6 de 81.33%+5.1 abe 31.42+104 ¢ 1.23£0.07 bed
2 3 7.03£0.6¢ 92+0.1b 1623+ 0.7 f 67.49£6.5 gh 2427+ 6.8 hi 1.47+0.16a
2 4 725+02¢g 10.08+0.3 a 17.23+£ 0.5 de 74.32+5.6 def 28.82+£93f 1.4£0.03 a
3 1 8.81£ 0.5 be 74£02¢ 162+ 0.7 f 82.22+8.1 ab 46.86= 6.0b 0.87£0.04 g
3 2 6.56£0.2 h 8.25+02¢ 148+ 0.3h 80.66%£5.4 abc 304+94¢ 1.29£0.07b
3 3 8.11£0.7 ef 9.54+£02b 17.65% 0.8 cd 752655 de 23.87£ 691 1.26%£ 0.09 bed
3 4 8.22+0.3 def 1031£0.2a 18.53£0.3b 71.21£6.2 efg 284192 f 1.28%0.06 be
4 1 8.49%+ 0.2 cde 73+02¢ 15.79+0.4 fg 80.53+ 8.6 abc 3428+ 6.6d 0.86+0.02 g
4 2 7.15+£02¢g 845+ 02¢ 155£02¢g 78.22+ 5.2 bed 26.07£ 6.6 g 1.19£ 0.02 de
4 3 725+ 04 ¢ 834t 02¢ 15.57£ 0.6 fg 70.54+6.4 fg 2222+ 58] 1.194£0.07 de
4 4 938+ 0.3a 1025+ 03 a 19.63£ 0.6 a 72.96% 6.2 ef 24.82%£6.9 ghi 1.1£0.03 f

Al o pixe Sglas STl gy b asyo O Jleizl o 1o st 0 50 S i By > b sla 1 Sikee
Means followed by similar letters in the same column don’t significant difference based on Duncan multiple range test at 5% level probability
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Table 3. Mean comparison of irrigation period x time after harvesting interaction effect on germination characteristics of rice genotypes seed

&ske! S ol (cm)asy, Job  (cm)ails Job  (cm)azals Jsb (%) Sialr  (mg)azels Sus (s gy & il Cons
Irrigation Time after harvesting Root length Shoot length  Seedling length  Germination  Seedling dry weight  Shoot length/Root length

1 1 894+ 03D 9.05£ 0.5 a-d 1799+ 0.6 a 1033 1.2h 81.16£53b 1.03£ 0.07 jk
1 2 87+ 04bc 8.64+02dh 1734+ 06¢ 64.72+4.7 f 24.78+58 ef 1.01£0.03 k
1 3 7.26£04 j 8.21£ 0.3 hi 1547+ 0.6 82,97+ 2.6d 13.67£0.6j 1.19£0.09 efg
1 4 8.63£02bcd 9.39%0.1a 18.02+03 a 93.31x15b 24.28+6.4 cf 1.1£0.03 hijk
1 5 72706 8.54+ 0.1 e-i 15.81£ 0.8 h 94.86%+1.2 ab 13.5£05] 1.29£0.11 cd
2 1 8.76+£0.2 bc 9.42+06a 18.17£0.7 a 1486+ 19¢g 87.78+t3.4 a 1.09+ 0.08 hijk
2 2 7.82+£ 03 fgh 8.71£0.2c¢-g 165302 ¢ 7480t 3.5¢ 25.25£59¢ 1.15%£0.08 fghi
2 3 6.38£0.51 871+ 0.5c-g 15.09+ 0.8 86.79+1.6 ¢ 13.5£03 1.54+0.18 a
2 4 7.55£0.5 hij 8.7£02c-g 16.13+ 0.7 fg 93.61£16b 2692+75d 1.22+ 0.08 def
2 5 7.82+ 0.6 fgh  9.32+0.1 ab 17.14£0.6cd 9627 1.1a 14.33+04 i 1.27£0.09 cde
3 1 9.47+05a 8.08+051 17.54£1.0b 14.68+23 ¢ 82.5£28Db 0.86+0.03 1
3 2 8.23+£0.2def 9.03+£04 a-e 172506 ¢ 749230 ¢ 24.67£5.1 ef 1.1£ 0.04 g-k
3 3 6.84£0.2 k 9.12£ 04 a-d 1596+ 0.5 gh 89.14x21 ¢ 19.33+33h 1.34£ 0.07 be
3 4 7.78£ 0.1 fgh  9.18+0.2 abc 16.97£0.3d 95.05£ 0.8 ab 22.07+48 ¢ 1.18£0.03 fgh
3 5 7.3+ 0.81j 8.95+02 a-f 16.26£ 0.8 f 95.67£1.0 ab 13.33+ 0.6 1.39+0.12b
4 1 8.17x 0.4 efg  8.53%0.7 e-i 16.69t 1.1 ¢ 10.96x25h 68.05£ 1.3 ¢ 1.03£ 0.05 jk
4 2 7.57£0.5 hij 8.23+0.2 ghi 15.79£ 0.6 h 73.30x£32¢ 23.67£4.7f 1.16£ 0.09 f-i
4 3 835£02cde 8.9+ 0.3 b-f 17.13£05 cd 87.93x14 ¢ 13.33+0.6 1.07£0.03 ijk
4 4 8.5t04bcde 8.8+ 0.3 c-f 1731£0.7¢c  94.70+ 1.7 ab 1536111 1.04£0.03 jk
4 5 77304 ghi 847+ 0.1 f-i 162404 f  9544%13ab 13.83£0.3 1.12£0.05 g-j

Al lo giee Sglas STl g, LD Jlaizl mhaw 5o et ;0 S ie Bg > b sla Sk

Means followed by similar letters in the same column don't significant difference based on Duncan multiple range test at 5% level probability



\yvay /,ajo o)LQ..i} /'55.3 JLw /u|)_" );\;. lagiss 5 ‘0515

el 3l s ey 9 B8 (s,Lol (slmoyge 3T

Table 4. Mean comparison of genotype X time after harvesting interaction effect on germination characteristics of rice genotypes seed

Ty SR gif ydy (Fiailex radlae p cubld p 3l g o) X G 35 GiSeR 3 (uSSleo A lilo — F Jgu

w595 &S e (em)asy, Jsb  (em)ails Jsb (em)azals Jsb (%) Gialsz (mE)azels Sis o5 gy 4 il Cos
Genotype Time after harvesting  Root length Shoot length Seedling length Germination Seedling dry weight Shoot length/Root length
1 1 9.03£02b 6.27+0.11 15.29+0.21 42212k 762+ 24 c 0.7£0.01 k
1 2 8.76x0.1 bc 7.52+£0.1] 16.28+£ 0.21 90.63x1.0¢e 55.61x13¢ 0.86x 0.01 ij
1 3 7.85£02¢ 697+ 0.1 k 14.81£ 0.3 m 93.7£1.2 de 21+31 ¢ 0.89£0.03 i
1 4 6.99+ 0.3 fg 7.95£021i 14.94+ 0.5 m 97.99+ 0.6 a 5055+ 5.6f 1.17+£0.07 ef
1 5 11.06£0.2 a 8.63+ 0.1 gh 19.69+ 0.3 a 97.77£0.7ab 14.83+£0.2 hi 0.78+ 0.01j
2 1 8.38+ 0.4 cd 8.73% 0.5fgh 17.1£08 ¢ 2154t 141 93.7t44a 1.04£0.03 h
2 2 74102 f 8.38+ 0.1 hi 15.77£ 0.2k 82.83+x1.2f 15.33+04h 1.14£0.03 efg
2 3 6.160.3h 8.38%£0.2 hi 1442+ 04n 919409 ¢ 14.33£0.4 hi 1.4£0.06 b
2 4 8.42+03 cd 8.96+0.1efg 17.38£03 f 93.03+ 1.3de 14.33+£0.4 hi 1.08+£0.03 gh
2 5 5.48+021 843+ 02h 1391040 92.22x1.0¢ 14+0.4 hij 1.57£0.06 a
3 1 9.14£ 0.6 b 9.52+0.5 bed 18.64£1.0 c 13.30£13] 7028+2.0d 1.06£0.04 gh
3 2 7£0.4 fg 9.04£ 0.2 efg 16.04£0.5j 50.19£2.6 h 13.83£0.5 hij 1.34% 0.08 be
3 3 6.57£ 0.6 gh 9.18£0.2 def 15.75£0.7k 79.06x1.1f 11.83£ 03k 1.58+0.17 a
3 4 8.52+0.2cd 9.22+ 0.1 cde 17.74£02 ¢ 92.82+1.1 de 11.67+£04k 1.09+0.03 fgh
3 5 6.57£0.2h 8.66+0.1 gh 15.23£0.31 96.10£0.8 bc 11.83£ 04k 1.34+0.04 be
4 1 8.8+ 0.3 be 10.56+£0.4 a 19.35£0.7b 1451+ 1.1 79.31£35Db 1.22+0.05 de
4 2 9.15+£0.5 b 9.67£0.3 be 18.82+0.7 ¢ 577718 g 13.58+0.2 jj 1.08%0.05 gh
4 3 8.24+ 0.1 de 1041+ 0.2a 18.66£0.2 ¢ 79.36x14f 12.67£0.2 jk 1.27£0.03 cd
4 4 8.53+04 cd 9.96+£0.1b 1837+ 0.5d 91.67x12¢ 12.08+0.4 k 1.2+ 0.05 de
4 5 7.02+02f 9.56£0.1 bed 16.58+0.2h 95.39£0.9 cd 14.33+ 0.4 hi 1.38£0.06 b

W5l pme ol 5SSl g, L0 Jleial e j0 gt 50 S e By b sla 1Sk

Means followed by similar letters in the same column don' t significant difference based on Duncan multiple range test at 5% level probability
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Table 5. Correlation between means of seed germination characteristics

(cm)asy, Job  (cmM)asls Job  (CM)azals Jsb (%) Gz (MY)azels Sz (55
Root length ~ Shoot length  Seedling length  Germination  Seedling dry weight
(cm) < .
Shoot length 0.237
(cm)azals Jsb . o
Seedling length 0845 0.718
o0 v
(A))‘_‘e)ml?? -0.236%* -0.036 " -0.190 *
Germination
(mg)ij S OJ9 * ns n.s Kk
Seedling dry weight 0.239 -0.115 0.110 -0.741
Ay a4y aBlos S N o sk N o ns N sk
Shoot length/Root length 0.790 0.316 0.390 0.204 0.303

Aoy SO g i il e (o o g g o pire b oy e

s *and **: not-significant and significant at 5 and 1 percent level of probability, respectively.

Feohe 27 ¥ s & bgge (Siailsr Soyd (o i
Slo)lF L gl (F Jouz) 09 &dls 5l s 59,
il Glacady) G Dyl S92y 2 (e (pliee
See s b shecile e el glagle 9 @
(Karbalaie and Sodaie c_ils cillae Jjasls>
Sla S3g i 0y o ,laias . Mashaie, 1999)
Do e (Seisdsied oo ojk Jelse 2als 5, (S
A Byo eidlo 5l gy 0)98 (b (Flex
et ssmie dmel g (2hdews oV ) @ o
S J=l (S 5 59, VA BT 2235
odimsylis wol,—o (Ellis et al, 1993) asls
SaS G5s b Siwler e Sl sae 5 (e (Saen
aBlop 5 % )l loy Pl L g azalS
95y, aalS SS9 Bl ) Sl
(0 Jguz) cusls oials
az il J5b
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Abstract

Seed qualitative characteristics and their effects on seed germination are affected by genotype and
soil moisture conditions in the field and the time after harvesting. The experiment was carried out as
factorial split-plot design in randomized complete with three replicates in laboratory condition. The
main plots were combination of 4 different irrigation regimes (I1, 12, I3= eight, six and four hours
every other day, respectively and 14 = four hours per day) and 4 different genotypes [Danial (V1),
Line6 (V2), Champa (V3), Red Anbori (V4)]. Five post-harvest interval times (0, 20, 40, 60 and 80
days) were considered as subplots. The results showed that high yielding genotypes were superior in
comparison with local genotypes because of less shell percentage, higher 1000 seeds weight and
bigger embryo. Seed qualitative characteristics affected by genotype, irrigation regimes and the time
after harvesting. IR2 was the best treatments in the germination percentage (77%), length of shoot
(8.9cm) and seedling dry weight (34mg). Line 6 had the highest seed germination (82%), root length
(8.7cm) and seedling dry weight (43.6mg). The highest shoot length (9cm) grew up 60 days after
harvesting. By applying every irrigation regimes, line 6 after the 80-day time after harvesting had the
highest seed germination.
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