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Mass screening and cluster analysis for tolerance to stress of hybrid rice
variety under field conditions

LI Xia, SUN Zhi-Wei, LU Chuan-Gen, REN Cheng-Gang, CAO Kun, WANG Chao
(Institute of Food Crop, Jiangsu Academy of Agriculture Sciences; Jiangsu High Quality Rice R & D Center, Nanjing 210014, China)

Abstract Using 2 high-yield hybrid rice varieties (the 3-line hybrid rice variety “Shanyou 63” and 2-line hybrid rice variety “Li-
angyoupeijiu™) as the control (CK), selected growth and physiological parameters including chlorophyll content, dry-weight, Fv/Fm,
stem bleeding and nitrate reductase activity (NRA) of 48 rice materials (sz744~sz791) were measured at flowering stage in a
one-year field experiment to determine the material’s tolerance to high light intensity, low light intensity, drought, high nitrogen appli-
cation and early aging. Seed-setting rates of the rice plants were also observed after harvesting. The results show different tolerance
performances to above mentioned stresses of the tested materials. Clustering analysis on different performance combinations of the rice
to the stresses classifies the materials into 5 types. Based on the indices, the correlation coefficient of seed-setting rate to change in
chlorophyll content under high light intensity, leaf NRA at heading stage, and chlorophyll content of flag leaf at booting stage are re-
spectively 0.426**, 0.295* and 0.566**. Rice seed-setting rate in one year may also be an important eurytropic adaptability index.
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Tab. 1 Cluster analysis of tolerance to high light intensity of different rice materials
/
Cluster Quan- Material Percent of chlorophyll content before Tolerance to high
tity treatment to that after treatment (%) light intensity
sz755, sz759, sz781, sz760, sz765, sz780, sz786,
! W 2763, 52771, 52789, 52757 68.06+6.89
52750, sz758, sz777, sz785, sz748, 52756, 52762, sz779,
2 29 sz782, sz767, sz773, sz783, sz784, , Sz2747, 50.58+4.80
sz770, sz745, sz749, sz751, sz775, sz791, 63, R
sz761, sz766, 52787, 52769, 52788, 52764, sz747
sz746, sz774, sz752, sz754, sz772, sz776, sz753,
3 10 7768, 52790, s2744 35.19+3.55
Total 50
F2 R KFEIMELRIEN TN ELE SR
Tab. 2 Cluster analysis of tolerance to low light intensity of different rice materials
/
Cluster Quantit Material Percent of dry weights under shading ~ Tolerance to low
Y to those under field condition (%) light intensity
1 3 s2779, sz754, sz776 66.13+1.82
sz787, sz790, sz751, sz747, sz786, sz744, sz757,
2 16 sz759, sz785, sz775, sz765, sz756, sz746, sz752, 49.45+4.71
63,
sz755, sz781, sz760, sz780, sz763, sz771, sz789,
sz750, sz758, sz777, sz748, sz762, sz782, sz767,
3 31 sz773, sz783, sz784, sz770, sz745, sz749, sz791, 33.57+4.84
sz761, sz766, sz769, sz788, sz772, sz753, sz768,
Sz774, 52764, 2766
Total 50




3 5 531
Fv/Fm , WARD 38%); 2
( EUCLIDEAN ), : 40%; 3
S ; 2 (3 , 22%
Fv/Fm 0.8 , 2 Fv/IFm=0.8,
, 34%; 1 Fv/Fm<0.8, 2.5
, & c 63,’ , : , ,
, Y3 9 (X3 63,, , ;
2.4 : ,
’ [,18]
10 d, : [l
, WARD
, WARD ( ( Euclidean ), 5
Euclidean ), 5 , , 2 ( 5
3 ( 4 1 50%, 50%

F3 HikFEMNKkSEZEREMNRES R

Tab. 3 Cluster analysis of tolerance to drought of different rice materials

. . Fv/Fm
Cluster Quantity Material Tolerance to drought
sz755, sz761, sz785, sz757, sz768, sz774, sz758, sz763, sz773,
sz753, sz789, sz754, sz777, sz746, sz772, sz744, sz776, sz770,
1 33 sz2750, sz787, sz747, sz752, sz791, sz760, sz762, sz749, sz759,  0-791*0.0159
Sz769, sz745, sz766, 52764, sz766, 63
? 17 sz748, sz751, sz775, sz788, sz781, sz790, sz765, sz780, sz786, 0.80040.0189
sz771, s2756, sz779, sz782, sz767, sz783, 52784, ’ -
Total 50
Fz4 HiAKBEHSRENENELLS N
Tab. 4 Cluster analysis of tolerance to high nitrogen of different rice materials
. Material Stem bleeding  Nitrate reductase activity  Tolerance to high
Cluster Quantity ) [ug - min - g{(FW)] nitrogen
sz755, 52790, sz788, sz791, sz746, sz758, sz749,
1 19 sz765, 52767, 52766, 52752, 52754, sz775, sz744, 4.333+0.778 1.836+0.655

sz772, 52751, sz760, sz753, sz764

sz759, sz780, sz763, sz771, sz789, sz750, sz777,
2 20 $z785*, 52748, sz756, sz782, sz773, sz784, 3.088+0.457 0.982+0.595
, Sz770%*, sz745, sz769, sz776, 52768, sz778

* * * *

3 11 Sz762*, 63, sz779*, 52747, s2781*, sz761%, 1.610+0.340 0.796+0.251

Sz757*, s2787*, s2786%*, s2783*, sz774*

Total 50
* Materials lodging in the field.
x5 MK KFERERFGENREST
Tab. 5 Cluster analysis of tolerance to early aging of different rice materials
20d 8d
Decrease in chlorophyll Tolerance to
Cluster Quantity Material contents at the 20™ day to that at

the 8" day after blooming (%)

early aging

sz755, sz781, sz780, sz786, sz763, sz789, sz750,
sz758, sz777, sz785, sz748, sz779, sz782, sz773,
1 25 $2783, 52745, sz749, 63, sz761, sz769, sz788, 20.25+6.33
sz774, 52764, sz768,
sz752, sz754, sz772, sz753, sz776, sz768, sz790,
sz744, sz766, sz787, sz760, sz765, sz756, sz762,

sz767, sz759, sz784, sz747, sz770, sz757, sz746,
sz771, sz751, sz775, sz791

2.59+4.97

Total 50
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Tab. 6 Cluster analysis of tolerance to 5 different stresses in different rice materials

Material

Tolerance to early
aging

Tolerance to high light
intensity

Tolerance to drought

Tolerance to low light
intensity

Tolerance to high
nitrogen

Seed-setting rate (%)

Cluster

SZ755, SZ786
SZ780
SZ781
SZ779
SZ789

SZ748, SZ749

SZ769, SZ777, SZ750, SZ782

SZ758, SZ761
SZ783, SZ785,
SZ747, SZ746
SZ751
SZ753
SZ756, SZ787
SZ764
SZ774
SZ776, SZ752
SZ744
SZ745
SZ757
SZ762
SZ763,
SZ765
SZ766
SZ767
SZ768
SZ788, SZ773
SZ778, SZ759
SZ790
SZ754,SZ772
SZ770, SZ791
SZ760, SZ771
SZ784
SZ775

63

78.55~95.28

80.19~96.69

60.47~95.83

61.05~96.92

40.2~55.84

1
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Tab. 7 Correlation analysis between seed-setting rate and screening indexes on 5 different stresses of different rice materials

Index of tolerance to  Index of tolerance  Index of toleranceto  Index of tolerance  Seed-setting

high light intensity to drought low light intensity to high nitrogen rate
. 0.307* 0.121 -0.259 -0.073 0.566**
Index of tolerance to early aging
0.049 -0.051 0.112 0.426**
Index of tolerance to high light intensity
0.029 0.115 0.140
Index of tolerance to drought
Lo . 0.216 0.024
Index of tolerance to low light intensity
0.295*

Index of tolerance to high nitrogen
Il 0.05 0.01 a=0.05 ,r=0.2730,a=0.01 ,r=0.3542 * and ** show significant correlation at 0.05 or 0.01
probability levels, respectively; when a=0.05, r= 0.273; while a=0.01, r=0.354 2.
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