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Screening for Germplasm with Heat Tolerance at
Flowering Stage in Oryza sativa
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Abstract: To screen the germplasm with heat tolerance in rice, twenty eight varieties (lines) from 11
countries were selected for evaluation of heat tolerance in this study. The tested rice varieties (lines) at
flowering stage were subjected to high temperature treatment in phytotron with temperatures equal to or
higher than 35.0 °C for 10 hours, and the daily average temperature had been 33.5 °C for 7 days. The
results indicated that the heat tolerance of the tested varieties (lines) varied considerably. The percent-
age of spikelet fertility of the tested varieties ranged from 0. 6% to 58. 7% and their heat tolerance inde-
xes ranged from 0. 01 to 0. 85 after high temperature treatment. The indica varieties, “Ganxiangnuo” and
“N22” were the most heat-tolerant varieties which had the heat tolerance indexes of 0. 84 and 0. 85, re-
spectively. Twenty-four SSR and InDel markers that could specifically differentiate indica from japonica
were used to analyze the differentiation of the tested materials. The degree of indica-type of the tested ma-
terials calculated by the ratio of the number of markers that could generate indica-type band pattern to the
total number of markers used was positively correlated with their heat tolerance index (P <0.05), sug-
gesting that indica subspecies was more heat-tolerant than japonica subspecies and there would be more

chances to identify heat-tolerant rice germplasm when screening is conducted in indica rice.

Key words: heat tolerance; indica-japonica differentiation; germplasm screening; flowering stage; Oryza

sativa
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Tab.1 The origin and subspecies of the tested varieties (lines)

AR A P 3 iz AR A P 3 iz
Katy kMR || 4188 EETL R
Kyeema WRAIT KRS || 54 100 hEZH KR
Lemont X FRE || LG MRV MU
Starbonnet 99 g Hifg || Bk 33 TEWT KR
bl BEITA R | R METLE AR
Ve MECEOER || BObkEk  PEET R
IRAT 261 HFE R || s META R
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TAPAR 9 B KR || TR64 FHE M
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Tab.2 SSR and InDel markers used for analysis of indica-

Japonica differentiation

trid Bk fmic Q@R teid Re@R) bRic Rk
RM259 1 |RM471 4 |[RM234 7 |[RIOM30 10
RMI04 1 |RM348 4 |[R7M37 7 |[RIOM40 10
RM240 2 |RSMI3 5 |RM337 8 |RM202 11
RM29 2 |RSM30 5 |R8M33 8 |RIIM23 11
R3M23 3 |RM50 6 |[RM245 9 |[RI2MI0 12
RMI30 3 |R6M44 6 |RM242 9 |[RI2M43 12
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Tab.3 Percentage of spikelet fertility and heat tolerance in-
dex of the tested varieties (lines) under high tem-

perature conditions

R HER /% s
poy:isl JGBL] R

AR 74 76.6 +6.5 15.3£0.8™  0.20
Tetep 77.8 3.2 27.5+7.3%  0.35
Amol 3 59.7 +2.9 21.3+3.0°  0.36
4188 69.2 +4.4 28.0£5.4™  0.40
BG367 62.4+2.4 19.7 £14.4™  0.32
4% 100 59.2 +6.2 17.3£8.4"  0.29
Katy 71.99.0 0.9+1.2" 0.0l
PiX il 66.1+0.2 15.9+6.6™  0.24
IR64 79.8 +2.3 18.8 £13.8" 0.24
Basmati 385 70.3 +4.7 2.1+1.5"  0.03
RV 76.5 +3. 1 5.0+5.5"  0.06
Basmati 370 72.9+2.9 2.1+1.9%  0.03
IR58025B 77.5+1.3 19.7 4.4 0.25
PANLE AT 74.1+5.0 9.2+5.7 0.12
I 33 72.2+9.2 35.2+7.5 0.49
EEEHE 63.8 +8.4 9.5+3.3"  0.15
e 66.4 +5.4 55.8+6.0°  0.84
IRAT261 70.5 3.2 22.1+9.0"  0.31
Kyeema 60.9 £3.9 14.5 7.7 0.24
AR oK 64.3 +13.8 9.7+3.4*  0.15
IR65598-112-2 57.9+5.4 11.8 +6.3 0.20
Khazar 59.6 +3.7 2.8+2.2"  0.05
Lemont 75.4 7.5 1.7+1.1" 0.02
Starbonnet99 74.0 £2.4 16.7 £8.8™ 0.23
TAPAR9 62.1+11.1  11.1+2.5 0.18
IR66897B 68.3+9.6 0.6+0.5" 0.0l
N22 68.7 +6.6 58.7+3.9 0.85
O 76.2 +3. 1 30.5+4.5 0.40
S 68.9 17.3 0.25
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Fig.2  The correlation between degree of indica-type and heat

tolerance index in the 28 varieties (lines)
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Fig.3 Clustering of the 28 varieties (lines) based on the genotypes determined by the 24 indica-japonica specific markers
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