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Analyzing of Length Dehiscence at Basal Part of Thecae and Heat
Resistance during Seedling Stage of 20 Introduced Rice Germplasms
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Abstract ;20 accessions of rice germplasm were introduced from USDA and the heat tolerance of those germ-
plasms were evaluated at seedling stage based on relative survival rate of seedlings in Nanjing. Those 20 germplasms
were originated from India or Philippines. The length of dehiscence at the basal part of thecae ( BDL) which was
recognized to be significantly related with heat resistance on heading time and the length of anther ( AL) were meas-
ured during flowering. After planted 20 days and removed weaker plants,all the germplasms were moved into light
growth incubator. After treated 40 “C for 7 d in light growth incubator and then recovered in outdoor for 7 and 10
days , the relative survival rates of seedlings were counted. When they recovered for 7 days, the relative survival rate
was from 83.23% to 100% ,while recovered for 10 days the relative survival rate was from 68. 18% to 100% . The
germplasms of N22,AD-1140,1R 9403-3-1-1 and IR 4427-51-6-3 showed high heat tolerance at seedling stage in
our research. N22 was widely used in heat tolerance research for its highly tolerance. Other three germplasms were
reported as heat tolerance resources firstly. N22 and AD-1140 were originated from India,IR 9403-3-1-1 and IR
4427-51-6-3 were originated from Philippines. All 20 germplasms were headed from Jul.26 to Sept. 10 in 2015, Nan-
jing. AD-1140 and IR 9403-3-1-1 could be used as new parents of heat tolerance breeding in Nanjing for IR 4427-51-
6-3 heading too late ,about Aug. 31. The BDL and AL of the germplasms were ranged from 234.9 pm to 559.0 pum
and 1570.0 pwm to 2351. 7 um,respectively. Among them,N22 had the longest BDL,and IR 2006-p-P12-12-3-2 had

the shortest BDL. It was found that significantly positive correlation existed between BDL and relative survival rate of
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seedlings, but there was nothing related between AL and the relative survival rate. Among all 20 germplasms, the pedi-

gree information of F425, Krishna and N22 were not found. After analyzed the pedigree information of rest germ-

plasms,we could confirm that there had a close relationship among those germplasms. The 13 germplasms had close

genetic relationship ,respectively originated from IR 22 ,IR 2061 and TKM6. The results indicated that the BDL might

be considered as the index of heat tolerance during seedling stage ,and deeply research would be needed in the future.

Key words :rice ; heat resistance during seedling stage ;length dehiscence at the basal part of thecae
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Table 1 The information of 21 introduced germplasms
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2014 4 M SE [FE A8 ( USDA, U. S. Department
of Agriculture) 7| 3 7K A i AOHIAF % IR 20 13 (Hh
A 1 By AEUROR IR | A3 o) B R T ER R AR
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Material name Origin No. of USDA Donors Description
£425 India PI 432557 bRk Fe o i i 4, 28
CR 34-16 India PI 432558 [ b 7K R 5 e i A, SR
0633 India PI 432559 [l bR K RIS Bl A, 2
CR 156-5021-207 Orissa, India PI 432560 bRk FE B9 e i 4, 38
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Material name Origin No. of USDA Donors Description
CR 148-6023-215 India PI 432561 - A, B2
UPR 96-1-1-1 India PI 432562 Rk FEBIF o e A, 2
AD-1140 India PI 432563 bRk AT T A, 72
12006-P12-12-2-2 Luzon , Philippines PI 432564 [ 7K R 5 e A, B2
IR 3941-97-1 Luzon, Philippines PI 432565 [ bR /K R B it 44, L3
IR 2008-22-2-2 Luzon , Philippines PI 432566 [l B 7K R 5 e i A, 2
IR 9209-89-1-1 Luzon , Philippines PI 432567 [ 7K R 5 e A, B
IR 9403-3-1-1 Luzon , Philippines PI 432568 [ bR /K R BT it 44, L3
IR 9403-96-2-3 Luzon , Philippines PI 432569 [l R 7K R 5 e i A, 72
krishna India PI 432570 - A, B2
N22 India PI 432571 [l B 7K R 5 e A, 72
Pusa 2-21 Delhi, India PI 432572 BT A, T2
IR 2006-p-P12-12-3-2 Luzon, Philippines PI 432573 [ bR /K R B i , L
IR 4427-51-6-3 Luzon , Philippines PI 432577 [l B K R 5 e i A, Hh
IR 4482-5-3-9-5 Luzon , Philippines PI 432578 - A,
€463 Philippines PI 432579 - AT ) vy
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N22 IR 2006-p-P12-12-3-2 IR 9403-96-2-3
E1 HOREMEGFR
Fig. 1 Anther dehiscence of some germplasms
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Table 2 Heat tolerance on seedling stage and anther dehiscence of some germplasms

WA T d FIXT RS 10 d FERTShE

AR AR FEAE B () PR ) )
Material name Heading date PiE- 39 SR Seed set Relative survival Relative survival
(wm)BDL (pm) AL rate of seedlings rate of seedlings
after 7 days after 10 days

E425 8H6H 272.3 1928.3 91.33 83.78 70.27

CR 34-16 7H28H 395.6 1826.0 81.08 93.55 90. 32
€633 8HS5H 422.3 2186.5 88.92 94.29 91.43

CR 156-5021-207 8 H21 H 280. 8 1834.0 96.72 92.59 85. 19

CR 148-6023-215 7H28H 551.3 2351.7 75. 47 97.37 89. 47
UPR 96-1-1-1 8 H 11 H 434.7 1964. 4 80. 67 93.33 93.33
AD-1140 8H6H 513.5 2184.7 89. 14 100. 00 93.94
12006-P12-12-2-2 8 H11 H 392.5 1867.3 82. 64 97.37 86. 84

IR 3941-97-1 7H26H 370.7 1975.0 91. 65 96. 30 96. 30

IR 2008-22-2-2 8 H8 H 296.3 1925.0 98. 63 90. 32 74.19

IR 9209-89-1-1 7H31H 461.8 1735.2 95.31 94. 59 94. 59

IR 9403-3-1-1 8 H13 H 315.4 1803.3 96. 44 100. 00 100. 00

IR 9403-96-2-3 8 H11 H 316.3 1745. 8 92.24 97.37 94.74
krishna 8HI1H 283.6 2050.0 84.35 85.71 74.29

N22 8HS5H 559.0 1795.0 94. 68 100. 00 100. 00
Pusa 2-21 8 HI12H 315. 4 1570.0 86.75 97.50 85. 00

IR 2006-p-P12-12-3-2 8 H15 H 234.9 2178.0 93.41 86.36 68. 18

IR 4427-51-6-3 8 H31 H 383.2 1812.2 92.62 100. 00 100. 00

IR 4482-5-3-9-5 9H6H 381.0 2340.0 85.83 97.62 92. 86
C463 9H6H 361.2 2206.0 92.43 83.33 77.78
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Fig.2 Heat resistance of some germplasms during

seedling stage after 7 d’s recovering from heat treatment
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Fig. 3 Pedigree analysis of some introduced germplasms
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