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Cold tolerance of the new-bred South China Indica rice cultivars
in at different stages of growth and development

ZHOU Xin-giao, CHEN Da-gang, LI Li-jun, LIU Chuan-guang, LI Ju-chang, ZHANG Xu, CHEN You-ding”

(Rice Research Institute, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract: Early and late crops of South-China Indica rice cultivars, Hemeizhan, Huangsizhan and Yueguangsimiao, and
three-line hybrid rice combiniations Tianyou312 and Tianyou390 were chosen in Guangzhou in 2009 to study the cold
tolerance at the 5-6 phases of panicle differentiation, at initial heading stage, at flowering stage and at initial milking
stage in the batanatrons (PGV-36). The results showed that chilling stress conducted at 5—6 phases of panicle
differentiation, at initial heading stage and flowering stage decreased the plant height, the stem internodes length, the
grain yield per panicle and the seed setting rate of South-China Indica rice cultivars and combinations. The rice cultivars
and combinations responded differently to the chilling stress at different stages of growth and development. At the 5—6
phases of panicle differentiation but not other stages, the panicle length became shorter, and the total spikelets per panicle
became fewer under chilling stress. The third internode under the panicle was shortened very significantly under chilling
stress at the 5—6 phases of panicle differentiation and the first and second internodes became shorter at the initial heading
and flowering stage. Incomplete panicle exertion was aggravated at the initial heading and flowering stage but not at the
5-6 phases of panicle differentiation. The cold tolerance of the tested materials was distinctive significantly different at
different stages of growth and development, rice cultivars and combinations at initial milking stage showed the highest
cold tolerance followed by flowering stage, initial heading stage and 5—6 phases of panicle differentiation. And for the

same cultivar or combination, the cold tolerance was different at different stages, Tianyou390 showed high level of cold
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tolerance at the 5—6 phases of panicle differentiation stage and initial milking stage, and weak tolerance at the heading
and flowering stage; Yueguangsimiao showed low level of cold tolerance at the 5-6 phases of panicle differentiation, and
high tolerance at the heading and flowering stage.
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Table 1 Plant forms of the tested materials at different stages of growth and development under chilling stress cm
C )
CK 84.33 22.57 -0.08 11.49 13.50 29.39
5 6 79.68 18.88™ 275" 10.23" 13.45 28.65
74.07™ 22.28 -6.90" 11.82 9.80" 22.22"
83.79 22.93 -3.19" 11.87 12.54 26.10
86.18 21.77 0.95 10.35 12.67 29.16
CK 85.82 23.61 -2.18 12.77 13.44 30.13
5 6 78.58" 19.517 1.03" 8.66" 14.90™ 29.01
75.00™ 23.09 -9.08™ 13.06 10.54"™ 21.53"
77.79™ 23.05 -8.36" 12.84 12.08 22.34"
87.49 22.45 -1.62 11.97 15.08" 27.50
CK 89.31 18.99 0.93 12.49 16.93 31.44
5 6 83.65" 17.90 4217 8.59" 17.75 31.09
77.32" 18.69 ~7.18" 12.78 12.43™ 22.86"
85.26 18.30 -3.16" 12.88 14.81 26.78"
93.87 18.84 2.95 11.92 18.32 33.14
312 CK 82.29 21.51 -2.96 11.67 13.37 2931
5 6 76.94" 17.35™ 0.03" 9.00” 14.75" 28.12
72.45™ 2225 -11.62" 12.99™ 9.97" 21.15"
75.35" 22.00 —7.29" 11.77 11317 25.16"
83.50 2131 272 12.92 12.89 28.40
390 CK 80.98 21.26 -2.97 11.91 13.30 27.50
5 6 76.02" 17.98™ 0.37" 8.44™ 15.61° 27.86
71.51™ 20.80 -10.10" 13.43" 10.28"™ 20.42"
72.52" 20.13 —7.12" 12.85 10.84™ 23.45"
84.217 21.33 —-0.62" 12.66 13.79 30.98™
CK 91.21 24.83 1.59 9.16 16.00 32.71
5 6 76.64™ 21.73" -0.17 5.06" 14.86 24.93"
80.68" 2435 -8.13" 12.39" 11.84™ 23.24"
84.90 25.65 —6.47" 11.62 13.48™ 26.02"
89.87 24.23 0.06 10.08 15.02 29.91
CK 89.86 22.69 -1.91 11.61 17.20 28.15
5 6 79.07™ 19.45™ -1.04 7.02" 15.78 26.00
76.45™ 2291 732" 12.20 11.28™ 19.51"
79.99" 23.08 -7.91" 11.57 13.81" 23.08"
87.53 22.28 -1.97 11.90 17.77 27.25
CK 94.51 20.95 0.92 12.48 19.04 31.16
5 6 84.83"™ 20.37 -0.17 8.87" 15.63™ 28.00
81.15™ 20.94 -9.58" 15.06™ 12.64™ 20.10"
92.63 20.93 -1.82" 14.30" 17.22 29.95
91.45 21.93 2417 13.69 16.72° 27.49"
312 CK 88.54 22.08 -0.19 10.66 16.11 29.63
5 6 69.31" 16.817 -1.04 6.81" 12.63" 22.54"
76.78" 21.96 -7.91" 10.85 10.54™ 22.44"
77.63" 22.02 -7.33" 10.61 10.68™ 23.31"
88.96 21.29 -1.18 11.80 14.69 28.74
390 CK 86.96 2031 -0.70 11.42 15.32 26.84
5-6 72.78" 16.36™ 1.42° 520" 16.32 25.78
72717 21.39 776" 9.63 10.80" 22.62"
76.03™ 20.25 —6.197 12.53 9.97" 21.84"
89.53 21.34 -0.10 10.02 17.47" 28.41
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Table 2 Theyield and its components of the tested materials at different stages of growth and development under chilling stress
/ /% /g /g

) CK CK CK CK

56 137.78" 154.70 84.04™ 95.07 14.59" 15.71 1.66™ 231

149.60 154.70 78.01" 95.07 15.14" 15.71 1.78™ 231

168.50 154.70 67.89" 95.07 15.60 15.71 1.807 231

160.80 15470  92.42 95.07 14.83" 15.71 221 2.31

56 182.63" 210.33 80.03" 91.08 15.77 16.16 2.16” 3.33

195.00 210.33 63.51" 91.08 16.41 16.16 2.00™ 3.33

214.10 210.33 69.88" 91.08 17.06" 16.16 2.52" 3.33

203.40 21033 82.21 91.08 16.92" 16.16 2.76" 3.33

56 139.75 148.50 75.04 90.09 14717 18.77 1.427 2.42

138.80 148.50 77.00" 90.09 17.75 18.77 1.87 2.42

145.90 148.50 77.81" 90.09 17.98" 18.77 1.94° 2.42

158.40 14850  88.59 90.09 19.24 18.77 2.69 242

312 5 6 113.30"  170.00  78.39 79.82 20.68" 19.38 1.80" 2.77

181.60 170.00  58.56™ 79.82 20.42" 19.38 2227 2.77

168.20 170.00 58.35" 79.82 21.72" 19.38 2.08" 277

159.90 170.00 88.67 79.82 21.27" 19.38 3.00 277

390 56 143.33 159.10 76.97 84.26 23.40" 20.41 2.14” 2.74

156.80 159.10 57.34" 84.26 22.19" 20.41 1.97” 2.74

155.30 159.10 58.93" 84.26 21.07 20.41 1.90” 2.74

177.30 159.10  88.67" 84.26 20.67 20.41 3.20° 2.74

5 6 151.00 19350  62.30" 84.15 12.91" 14.90 1.23” 2.54

163.00 193.50  44.517 84.15 15.48 14.90 1.237 2.54

181.10 193.50 66.16" 84.15 15.25 14.90 1.86™ 2.54

176.90 19350  76.47 84.15 15.39 14.90 2.00" 2.54

56 209.67 202.80 39.317 68.91 14.74" 16.12 2.05” 2.78

196.25 202.80 55.28" 68.91 16.07 16.12 237 278

193.00 202.80 51.53" 68.91 15.87 16.12 1.76” 278

192.40 202.80  66.20 68.91 16.57 16.12 243" 2.78

5 6 159.43 167.40 61.67" 71.67 14.56™ 18.02 1.89 2.34

170.10 16740 5192  71.67 17.73 18.02 2.02° 2.34

150.70 167.40 51317 71.67 17.99 18.02 1.76™ 234

201.40 167.40 56.38" 71.67 15.75" 18.02 2.20 234

312 56 10829  151.00  46.59" 77.18 16.97" 21.88 1.24™ 2.79

143.10 151.00 55317 77.18 21.88 21.88 1.98™ 2.79

144.70 151.00 60.14" 77.18 20.58" 21.88 2.05” 2.79

152.10 151.00  77.87 77.18 20.97 21.88 271 2.79

390 5 6 113.70"  147.00 72.52 74.48 1627 20.08 1.63” 2.56

146.70 147.00  44.14" 74.48 20.74 20.08 1717 2.56

126.40 147.00  56.03” 74.48 21.30" 20.08 1.73" 2.56

152.50 147.00  66.10 74.48 20.48 20.08 2.49 2.56
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Table 3 Damage percentage of the yield per panicle for tested
materials at different stages of growth and development

3 under chilling stress
® 5~6 C 1%
5~6
5 6 390 39.84 3726 2433 12.83
30.67 27.36 30.50 14.99
30.35 18.21 22.34 -2.62
312 45.23 24.35 25.58 -2.70
@ 390 29.14 30.63 31.52 -7.05
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