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Genetic Correlation Analysis of Cold Tolerance at Booting Stage in
Rice F, Populations Generated at Different Altitudes

WANG Shihua

(Control Center of Education and Teaching Quality, Qujing Normal University, Qujing 655011, China)

Abstract: [ Purpose] To study the selection effects of environmental temperature change caused by
altitude on F; gamete genotype under the cytoplasmic background of indica and japonica rice and its
effects on genetic selection of cold tolerance at booting stage in segregation population, providing ref-
erence for rice cold tolerant breeding. [ Methods ] The correlation of biological characters were ana-
lyzed in F, populations generated from reciprocal hybrids at three different altitudes planted at
2 200 m altitude. The material parents were Xiaomagu, japonica rice landrace that had strong cold tol-
erance, and Nan 34, an improved japonica variety that cytoplasm donated by indica rice. On this
basis, regression analysis and path analysis were conducted on spikelet fertility, which was a main in-
dex of cold tolerance at booting stage. [ Results ] The altitude of the F, population had a significant

effect on the correlation among the traits in the F, population, and this effect was affected by the cyto-
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plasmic background of indica and japonica. The number of filled grains and the total number of

grains in all F, populations had a significant contribution to spikelet fertility, among which the num-

ber of filled grains had a positive contribution and the contribution was the largest, and the total num-

ber of grains had a negative contribution. Factors such as plant height, panicle length and grain dens-

ity also showed certain contribution values in different F, populations. [ Conclusion] F,-generated

altitude and cytoplasmic background have obviously effects on genetic selection of cold tolerance at

booting stage of F, population in rice. In rice cold tolerance breeding, parents with strong cold toler-

ance can be selected for hybridization. The F; hybrids are planted under different environmental con-

ditions with large altitude or temperature differences, and then the segregating populations are planted

under low temperature conditions for screening.

Keywords: indica and japonica cytoplasm; altitude variation; F, population; cold tolerance at boot-

ing stage; indirect selection
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Tab. 1 The number of single plant in rice F, populations

generated from reciprocal hybrids at different altitudes
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Tab. 2 Correlation coefficient of biological traits in rice F, populations generated from reciprocal hybrids

E2N L] AR TR 1~ 2B K FFHK SR SORLEL FRL NEE

traits PH EP PL PN NL FG TG GD SF
P PH 0.310%* 0.476%* 0.277%* 0.560%* 0.460%* 0.498** 0.382%* 0.138%*
A RAEAL EP 0.404%* 0.257%* 0.178%* 0.185%* 0.281%* 0.323%* 0.269%* 0.075
THK PL 0.744%* 0.364%* 0.252%% 0.156%* 0.490%* 0.582%* 0.178%** 0.081
1215 K PN 0.319% 0.166%* 0.429%* 0.227%% 0.340%* 0.304%* 0.250%* 0.167%*
FEBKC NL 0.457** 0.135%* 0.241%* 0.248%* 0.234%% 0.200%* 0.174%* 0.151%*
SR FG 0.482% 0.354%% 0.499%* 0.311%* 0.337%* 0.779%* 0.675%* 0.618%*
SR TG 0.614%* 0.400%* 0.720%* 0.337%* 0.199%* 0.646%* 0.886%* 0.036
R GD 0.435%* 0.366%* 0.448%* 0.230%* 0.139%* 0.589%* 0.923%* 0.008
/NEEF T SF 0.103* 0.116* 0.031 0.122% 0.246%* 0.696%* -0.031 -0.037

e FEAOBE3AONRE FRHEREER, B0/ DR < B934 RIS, < Rom BE AR (P<0.05), “** Rl BEAHK (P<0.01); R,
Note: Lower triangular data show F, population of Nan 34xXiaomagu, upper triangular data show F, population of XiaomaguxNan 34; PH. plant height,
EP. effective panicles, PL. panicle length, PN. 1-2 spike node length, NL. neck length of spike, FG. number of filled grains, TG. total number of grains, GD.
grain density, SF. spikelet fertility; “*” indicates significant correlation at 0.05 level, “**” indicates extremely significant correlation at 0.01 level; the same
as below.
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Tab. 3 Correlation coefficient of biological traits in rice F, populations generated from reciprocal hybrids at different altitudes

[ERN #Hk/m P HREE B 120K BERK soRigk SR BREE MEENT
traits altitude PH EP PL PN NL FG TG GD SF
400 0.462%* 0.716%*  0.345%* 0.628**  0.519%* 0.500%* 0.395%* 0.125%*
M5 PH 1860 0.223%* 0.662%*  0.286** 0.506%*  0.409%* 0.478%* 0.301%* 0.094
2200 0.255%* 0.536%*  0.198%* 0.537%*  0.515%* 0.545%* 0.421%* 0.212%*
400 0.255% 0.454%%  0.362%* 0.368%*  0.363** 0.417%* 0.381%* 0.014
% k% EP 1860 0.448%* 0.310%*  0.038 0.146 0.261%* 0.258%* 0.184* 0.133
2200 0.423%* 0.290%*  0.155% 0.052 0.277%* 0.323%* 0.244%* 0.079
400 0.664%* 0.258* 0.473%* 0.430%*  0.663** 0.779%* 0.600%* 0.019
FHK PL 1860 0.676%* 0.335%* 0.297** 0.299%*  0.486%** 0.661%* 0.365%* 0.020
2200 0.815%* 0.426%* 0.189% 0.076 0.424%* 0.536%* 0.167* 0.047
400 0.169 0.102 0.321%* 0.313%*  0.484** 0.352%* 0.269%* 0.262%*
1~2H15 K PN 1860 0.293%* 0.170 0.386%* 0.259%*  0.312%* 0.292%* 0.235%* 0.122
2200 0.406%* 0.194* 0.503%* 0.101 0.237%* 0.254%* 0.224%* 0.093
400 0.380%* 0.161 0.063 0.117 0.366%* 0.269%* 0.171% 0.211%
RS K NL 1860 0.332%*  —0.025 0.106 0.280%* 0.283%* 0.271%* 0.186* 0.149
2200 0.595%* 0.251%* 0.416%*  0.289%* 0.131 0.098 0.114 0.120
400 0.360%* 0.289%* 0.426%*  0.146 0.295%* 0.741%* 0.698%* 0.537%*
SR FG 1860 0.455%% 0.370%* 0.369%*  0.324%* 0.233* 0.754%* 0.708%* 0.655%*
2200 0.566%* 0.391%* 0.615%*  0.399%* 0.450%* 0.829%* 0.767%* 0.613%*
400 0.465%* 0.285%* 0.664%*  0.156 —0.066 0.464%* 0.952%*  —0.105
SR TG 1860 0.609%* 0.401%* 0.666**  0.388** 0.115 0.676%* 0.919%* 0.031
2200 0.661%* 0.444%* 0.778%*  0.422%* 0.387%*  0.740%* 0.910%* 0.108
400 0.258* 0.239% 0.284%*  0.024 -0.087 0.334%* 0.880%* -0.113
FERFE GD 1860 0.443%* 0.368** 0.376%*  0.311%* 0.118 0.683%* 0.929%* 0.029
2200 0.475%* 0.417%* 0.553%*  0.313%* 0.266%*  0.682** 0.931%* 0.113
400 0.104 0.122 0.021 0.090 0.368%*  0.778*%%  —0.147 -0.213
/NEE M SF 1 860 0.118 0.166 -0.006 0.115 0.238%  0.737%* 0.066 0.116
2200 0.138 0.119 0.083 0.146 0.199%*  0.634** 0.023 0.020
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Tab. 4 Multiple linear stepwise regression analysis on spikelet fertility in rice F, populations
generated from reciprocal hybrids at different altitudes
WA E R /m By 75 F LIPS 14 FfH WA
hybrid combination altitude regression equation correlation coefficient F-value goodness of fitting
) 400 Y=57.839+0.591.X,—0.338X; 0.967 583.269** 0.934
34 DR 1860 Y=46.103+0.695.X1+0.685X,—0.413X, 0.945 284,382+ 0.893
Nan 34xXiaomagu
2200 Y=57.609+0.682X,—0.391.X, 0917 435.451%* 0.842
L 400 Y=64.708+0.622X4—0.392X; 0.922 393.349** 0.850
DR R4 1860 Y=87.415-0.592X:+0.669X~0.355X,~3.086Xs 0.965 544.110%* 0.931
XiaomaguxNan 34
2200 Y=68.222+0.085X,+0.663X,—0.503.X; 0.944 472.399%* 0.892

Y OMERME X MR G BRI X SOREG X0, BREG X BHRCELL R
Note: Y. spikelet fertility; Xj. plant height; X3. panicle length; Xg. number of filled grains; X;. total number of grains; Xj. grain density; the same as below.
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Tab. 5 Path analysis on spikelet fertility in rice F, populations generated from reciprocal hybrids at different altitudes

B — wmEy  AERIRRM o MmEERREC EIPSIEGE
hybrid titad fing factor direct path indirect path coefficient residual path
combination altitude acting tactors coefficient X-Y XY XY XY Xg-Y coefficient
SR FG (Xg) 1.079 -0.300
400 . 0.256
BRI TG (X7) —0.647 0.500
rvPTY: _
H34 NS FHEK PL (X5) 0.097 0.477 0.580
Nan 34x 1 860 SR FG (Xp) 1.290 0.036 —0.589 0.327
Xiaomagu SR TG (X)) —0.871 0.065 0.872
SR FG (X) 1.363 ~0.729
2200 o 0.398
BRI TG (X) ~0.985 1.008
FHHFG (Xo) 1365 -0.828
400 . 0.388
SR TG (X5) -1.116 1.012
THK PL (X3) -0.086 0716  —0.511 ~0.099
MBS X T34 860 SRHL FG (X) 1472 —0.042 -0.583 -0.193 0263
Xiaomagux BRI TG (X)) -0.773 -0.057 1.111 -0.250
Nan 34 F RS GD (Xp) 0272 -0.031 1.043  —0.710
M PH (X)) 0.070 0.855  —0.712
2200 SR FG (Xe) 1.660 0.036 -1.083 0.329
R TG (X7) ~1.306 0.038 1.376
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