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Abstract: This research was conducted to study the effects of drought on rice growth during rice panicle differ—
entiation stage and to screen for droughtolerant germplasm. Drought tolerance of 56 candidate rice lines during rice
panicle differentiation stage was investigated by measuring 8 physiological indicators related with photosynthesis
photosynthesis transpiration rate and anti-ROS on the greenhouse screening platform. The agronomic yield traits
were also measured under the normal and stressed conditions. The results showed that the value of stomata resistance
and canopy temperature under drought stress were significantly higher than CK suggesting that drought stress mainly
affect the changing of photosynthetic rate and transpiration characteristics during this period. In addition 3 highly
drought resistant rice strains were screened out from the tested materials through principal component analysis and
subordinate functions values analysis. Finally the comparison of main agronomic characteristics under drought and
irrigation showed that seed set was significantly correlated with comprehensive drought resistance capability D value
and could be used as the yield trait index during rice panicle differentiation stage.
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1
Tab.1 The effects of drought stress on every single index during rice panicle differentiation stage
IC
Tndex Chl CT Fv / Fm AF /Fm+107°
Condition CK T CK T CK T CK T

Average  41.804.62  43.09+3.69" 35.23£2.05  43.09+3.69" 0.83+0.02 0.82 +0.02 12.88 £10.07 12.46 £11.15

/(s /em) SR /(U/L) SOD activity /(Ulg) POD activity Rﬁ)‘fﬁ‘i{i
CK T CK T CK T CK T
2.06+£1.35 4.75+4.86" 1.91 £0. 66 1.64£0.58" 28.34 £7.41 20.50 £8.45° 1.96 +0.70 1.80+1.04
:CK.T . ;1.0.05 .
Note: CK and T represents control and drought stress; * . Significant difference at 0.05 level.
2
Tab.2 Correlation coefficients between the indexes during rice panicle differentiation stage
Trait Chl e Fv/Fm  AF /Fm* SR SOD activity POD activity c?n?in
Chl 1.000
CT 0.160 1.000
Fv / Fm 0.220  -0.339" 1.000
AF /Fm” -0.128 -0.003 0.182 1.000
SR 0.149 0.298° -0.158 0.043 1.000
SOD activity 0.107 0.025 -0.219 -0.464™  0.031 1.000
POD activity -0.051 -0.111 0.178 0.095 -0.364™ -0.012 1.000
MDA -0.002 0.317 0.030 -0.035 0.146 -0.220 -0.297" 1.000
MGG 3 0.05.0.01 o 4
Note: *  J* represents significant difference at 0.05 and 0.01 levels. The same as Tab. 4.
2.2 ( ) o W15 MDA
(o =2.44) POD
() (P=0.199) (a=0.46); W17
() (P<
0. 05) () (a=0.42) .
. ()
() .
3 CI( x)

Tab.3 Characteristic indexes and vectors of integrated index of drought resistance during rice panicle differentiation stage

Characteristic vector

1%
Comprehensive  Characteristic Accumulative
index val hl T MDA ¢ ontribution rate
e e ¢ ¢ Fv/fm  AF/Fo SO0 activity POD activity T coment - conributon ate
CI(1) 1.96 0.140 0.483 -0.377 -0.213 0.465 0.165 -0.450 0.337 24.150
CI(2) 1.53 -0.058 0.125 0.248 0.552 0.163 -0.649 -0.134 0.387 44.200
CI(3) 1.21 0.783 -0.054 0.579 -0.153 0.117 0.082 -0.031 0. 060 59.350
CI(4) 1.01 0.282 0.484 -0.206 0.399 0.216 0.020 0.493 -0.440 71.450
CI($) 0.85 0.046 0.447 -0.003 -0.262  -0.528 -0.061 0.434 0.509 82.920
CI(6) 0.60 -0.417 -0.017 0.385 -0.0064 0.552 0.327 0.442 0.257 89.900
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Tab.4 Correlation coefficient between physiological index with agronomic character during rice panicle differentiation stage

Physiological index and Panicle weight  Panicle Panicle Grain Seed setting Thousand-grain DDValue
agronomic character per plant number length number  percentage weight
Chl -0.129 0.189 -0.264 -0.174 -0.088 -0.119 0.409™
CT 0.038 0.344" -0.213 -0.290 -0.115 0.004 0.389"
Fv/Fm 0.055 -0.080 0.051 -0.028 0.315" 0.028 -0.018
AF/Fm’ 0.333"  -0.039 -0.018 0.093 0.200 -0.011 -0.286
SR -0.142 0. 094 -0.034 0.188 -0.340" 0.029 0.957™
SOD activity -0.108 -0.136 0.018 0.119 0.097 0.057 0.032
POD activity 0.227 0.217 0. 196 -0.159 0.218 0.056  -0.313"
MDA content -0.327"  -0.325"  -0.147  -0.242 0.036 -0.083 0.237
Panicle weight per plant 1.000 0.559™ 0.287 0.455™ 0. 066 0.061  -0.237
Panicle number 1. 000 -0.079 -0.076 -0.377" -0.056 0.061
Panicle length 1.000 0.508™ -0.031 -0.143  -0.107
Grain number 1. 000 -0.189 0.038 0.080
Seed setting percentage 1.000 0.216  -0.323"
Thousand—grain weight 1.000 -0.011
D D Value 1.000
3 N N
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