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ABSTRACT

Twenty rice varieties bred in Taiwan were
selected for experiments which conducted in 2010
and 2011. During both heading and grain filling
stages, average daytime temperature inside
greenhouse was set at 36°C with greenhouse
maintaining ambient temperature as control check
(ck) to study high temperature effect on fertility
and grain quality of rice. The results revealed that
there was significant difference in fertility by high
temperature treatment. The average fertility
decreased 6.05% and 7.92% by the treatment of
high temperature in the first and the second
cropping seasons of 2010, respectively, and was
decreased 6.07% and 17.47% in the first and the
second cropping seasons of 2011, respectively.
Among the examined rice varieties, except in the
first crop of 2011, there was significant difference
between varieties in high temperature effect on
fertility. As for the heat tolerance performance of
different varieties in different cropping seasons,
significant difference existed in 2011 (P = 0.001),
but not in 2010 (P = 0.058). By analyzing high
temperature effect on grain quality using fourteen
varieties out of the selected populations in 2011,
results showed that high temperature treatment
affected head-rice ratio of brown rice. It reduced
13.89% for first crop and 15.21% for second crop.
Varietal difference in head-rice ratio of brown rice
was found only in the second crop.

Key words: Rice, High temperature, Fertility,
Grain quality.
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Table1. The entries of rice varieties for
experiments in 2010 and 2011.

Entry Simplified name Species
Taikeng 2 TK2 japonica
Taikeng 5 TK5 japonica
Taikeng 8 TK8 japonica
Taikeng 9 TK9 japonica
Taikeng 14 TK14 japonica
Taikeng 16 TK16 japonica
Taoyuan 1 TY1 japonica
Tainan 11 TN11 japonica
Kaohsiung 139 KH139 japonica
Kaohsiung 145 KH145 japonica
Taitung 30 TT30 japonica
Taikeng Glutinous 1 TKG1 japonica
Tainung 67 TNG67 japonica
Tainung 71 TNG71 japonica
Tainung 74 TNG74 japonica
Taichung Sen 10 TCS10 indica

Taichung Sen 17 TCS17 indica

Tainung Sen 14 TNGS14 indica

Tainung Sen 22 TNGS22 indica

Taichung Sen TCSG1 indica

Glutinous 1




(SRS WIS L S

o o Folit 00 A R AU AT G A ER 2 - A AR
TR - RE KK SNE R E T ,(Hong and
Song 1990)HYSEF » bR T ARFKL ~ SEK ~ 1
FRILAGS » BRI H AR ZIRZKNRL - T
SEHERL o FAl R R B SE BERL (%) B R 52

CEESTEEA 251

AT BifEZRRER L EENE S
R 15 ST (ANOVA) EEB IR ~ i B
B R E R TS - DL t-test [RI S AE A AR [F]
AR [FHAVE R 2 B B 3R I 2 S H
{f » McNemar test 2l Huiie it R i 245 JfE 2

% AR ER A Dl s 2R ERPEN o DLEMET 247 TAE - (ERRET

JE ¥k #8 SAS/SAST 9.1 5ERK, »

; _SK,-SK,
o SK EEES

> SKy Bl SKy 2 I RE B R EE  — - SENRERMSE

FHIREARTEIERT (%) - 2010 4F 5, 2011 4F 20 {6 RS 77 iR 546

N HETAR TrmipE - HARE=FRIAN Table 2 7R -

Prige 2 47 4 (8 FFivRE 0T B8 S A A R D A
HRIEE - fARBEURAFREHRRER

AR B IR & Bt T W Ry 13
W TR R R A - 2 WA o AR ET

Table 2. The fertility of 20 rice varieties under treatments of different temperatures during heading stage

in 2010 and 2011.
Vari 1™ crop season, 2010 2" crop season, 2010
?$§W Fertility (%)

Fj Fy Fa- Fiy Iy Fa Fy Fa- Fiy I
TK2 90.29 83.08 7.21 7.99(MR?) 89.20 90.44 — —
TKS 88.13 85.37 2.76 3.13(R) 92.67 81.01 11.66 12.58(MS)
TKS 88.67 85.80 2.87 3.24(R) 84.95 88.44 — —
TK9 83.79 77.63 6.16 7.35(MR) 88.47 82.40 6.07 6.86(MR)
TK14 91.05 86.53 4.52 4.96(R) 89.76 81.09 8.67 9.66(MR)
TK16 88.25 73.26 14.99 16.99(S) 89.96 75.03 14.93 16.60(S)
TY1 65.58 62.17 3.41 5.20(MR) 85.56 82.98 2.58 3.02(R)
TN11 93.36 87.93 543 5.82(MR) 94.49 81.70 12.79 13.54(MS)
KHI139 96.07 9241 3.66 3.81(R) 91.97 74.70 17.27 18.78(S)
KH145 89.55 76.22 13.33 14.89(MS) 91.61 89.74 1.87 2.04(R)
TT30 92.73 87.80 4.93 5.32(MR) 92.77 92.46 0.31 0.33(R)
TKG1 92.22 86.98 5.24 5.68(MR) 93.29 95.14 — —
TNG67 88.67 82.55 6.12 6.90(MR) 91.56 81.75 9.81 10.71(MS)
TNG71 64.35 57.06 7.29 11.33(MS) 80.62 78.21 2.41 2.99(R)
TNG74 76.04 66.65 9.39 12.35(MS) 86.81 76.38 10.43 12.01(MS)
TCS10 84.58 83.32 1.26 1.49(R) 84.74 72.05 12.69 14.98(MS)
TCS17 84.16 83.41 0.75 0.89(R) 93.67 75.87 17.80 19.00(S)
TNGS14 92.72 87.58 5.14 5.54(MR) 87.97 77.58 10.39 11.81(MS)
TNGS22 93.90 85.92 7.98 8.50(MR) 93.22 81.81 11.41 12.24(MS)
TCSG1 83.76 75.05 8.71 10.40(MS) 78.71 64.81 13.90 17.66(S)
Mean 86.39 80.34 89.10 81.18
P-value T* 0.0008 <0.0001
P-value V <0.0001 <0.0001
P-value T xV 0.9153 0.0040

z Fa: fertility at ambient temperature; Fy: fertility at high temperature; Ir: index of hot effect.

v R: resistant; MR: moderately resistant; MS: moderately susceptible; S: susceptible; and HS: highly
susceptible.

x T: factor of temperature; V: factor of varieties; and T*V: interaction effect of temperature and variety.
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Table 2. (continued)

1st crop season, 2011

2nd crop season, 2011

Va\1}1ety Fertility (%)

( ) Faz Fu Fa-Fu Fa Fu Fa-Fu Ik
TK2 93.32 85.05 8.27 8.86(MRY) 93.96  88.39 5.57 5.93(MR)
TK5 95.22 86.00 9.22 9.68(MR) 91.18 73.18 18.00 19.74(S)
TKS8 96.29 86.37 9.92 10.30(MS) 94.33 83.21 11.12 11.79(MS)
TK9 85.72 85.74 — 92.61 77.92 14.69 15.86(S)
TK14 9211 86.33 5.78 6.28(MR) 90.76 69.32 21.44 23.62(HS)
TK16 90.14 81.97 8.17 9.06(MR) 88.08 70.87 17.21 19.54(S)
TY1 93.50 87.38 6.12 6.55(MR) 81.36 73.42 7.94 9.76(MR)
TN11 84.15 85.58 — 91.91 75.62 16.29 17.72(S)
KH139 94.61 81.29 13.32 14.08(MS) 84.92 68.56 16.36 19.27(S)
KH145 94.05 91.76 2.29 243(R) 92.81 77.35 15.46 16.66(S)
TT30 86.25 82.97 3.28 3.809(R) 91.06 72.70 18.36 20.16(S)
TKG1 96.54 86.03 10.51 10.89(MS) 92.06 77.58 14.48 15.73(S)
TNG67 92.69 88.72 3.97 4.28(R) 89.65 74.75 14.90 16.62(S)
TNG71 90.88 84.33 6.55 7.21(MR) 81.22 66.45 14.77 18.19(S)
TNG74 83.49 85.32 — 85.36  50.13 35.23 41.27(HS)
TCS10 88.66 85.07 3.59 4.05(R) 88.31 63.31 25.00 28.31(HS)
TCS17 92.91 89.73 3.18 3.42(R) 89.49 66.32 23.17 25.89(HS)
TNGS14 91.76 84.48 7.28 7.93(MR) 9495  84.85 10.10 10.64(MS)
TNGS22 89.34 87.63 1.71 1.91(R) 89.44 66.00 23.44 26.21(HS)
TCSG1 92.20 70.62 21.58 23.41(HS) 82.13 56.36 25.77 31.38(HS)
Mean 91.19 85.12 89.28 71.81
P-value T x <0.0001 < (0.0001
P-value V 0.3601 0.0187
P-value T x V 0.5307 0.8352

z Fp: fertility at ambient temperature; Fu: fertility at high temperature; Ir: index of hot effect.
v R: resistant; MR: moderately resistant; MS: moderately susceptible; S: susceptible; and HS: highly

susceptible.

x T: factor of temperature; V: factor of varieties; and T*V: interaction effect of temperature and variety.
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Table 3. The head-rice ratios of brown rice of 14 rice varieties under treatments of different temperatures

during heading stage.
. 1* crop season, 2011 2" crop season, 2011
Var;?ty Head-rice ratio (%)

V) SK,”  SKy SKu-SKy Isx SK,  SKy SK,-SKy Iek
TK2 16.75 10.60 6.15 36.72(MS”) 30.65 17.40 13.25 43.23(MS)
TKS5 17.75 4.85 12.90 72.68(HS) 31.20 16.35 14.85 47.60(MS)
TK8 19.30 6.35 12.95 67.40(S) 38.20 29.25 8.95 23.43(MR)
TK9 7.40 0.45 6.95 93.92(HS) 20.55 1.75 18.80 91.48(HS)
TK14 11.20 1.65 9.55 85.27(HS) 28.90 12.45 16.45 56.92(S)
TK16 3.15 0.40 2.75 87.30(HS) 13.25 7.00 6.25 47.17(MS)
TY1 17.55 2.20 15.35 87.46(HS) 35.30 10.20 25.10 71.10(HS)
TN11 27.70 1.60 26.10 94.22(HS) 30.70 12.00 18.70 60.91(S)
KH139 18.65 0.80 17.85 95.71(HS) 16.05 9.55 6.50 40.50(MS)
KH145 25.10 1.70 23.40 93.23(HS) 30.10 6.35 23.75 78.90(HS)
TT30 12.80 0.60 12.20 95.31(HS) 19.65 11.85 7.80 39.69(MS)
TNG67 10.55 0.90 9.65 91.47(HS) 22.75 17.65 5.10 22.42(MR)
TNG71 22.20 2.95 19.25 86.71(HS) 24.10 16.70 7.40 30.71(MR)
TNG74 24.95 5.55 19.40 77.76(HS) 46.30 6.25 40.05 86.50(HS)
Mean 16.79 2.90 27.69 12.48
P-value T* <0.0001 <0.0001
P-value V 0.0692 0.0016
P-value T x V 0.3179 0.0336

z SKa: head-rice ratio at ambient temperature; SKy: head-rice ratio at high temperature; and Isk: index of
hot effect.

v R: resistant; MR: moderately resistant; MS: moderately susceptible; S: susceptible; and HS: highly
susceptible.

x T: factor of temperature; V: factor of varieties; and T*V: interaction effect of temperature and variety.

Table 4. Comparison of high temperature resistance among rice varieties between the first and the second
cropping seasons in 2010 and 2011.

No. of entry
2nd crop season
Year 1st crop season Resistant Susceptible P-value=
Resistant 4 >
2010 Susceptible 8 3 0.0578
Resistant 2 0
2011 Susceptible 11 4 0.0009

z The proportions of resistance to high temperature between the first and the second cropping seasons
analyzed by McNemar test.
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