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Correlation Analysis Between High Temperature Resistance and Pertinent Biochemical Indexes Among Dif—
ferent Rice Varieties
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Abstract; The aim of this study was to investigate the correlation between certain stress—related biochemical indexes and heat resistance in
rice and provide guidlines for identifying heat resistance germplasms and for breeding heat resistance varieties as well as for cultivation prac—
tice. Different rice varieties were treated with high temperature in a temperature controllable greenhouse and the contents of chlorophyll, solu—
ble sugar, proline, soluble protein and other indexes in leaves were measured. The effect of high temperature stress on those biochemical in—
dexes was analyzed using multiple regression analysis to screen for useful biochemical indexes identifying heat resistance from young panicle
differentiation stage to heading flowering period of rice. After high temperature stress, the contents of chlorophyll, soluble sugar and endoge—
nous polyamines were all decreased in leaves of all varieties tested in all three heat treatments. However, the heat resistant varieties showed a
lower decrease than heat sensitive varieties. Meanwhile, the contents of proline and malondialdehyde were increased. Higher proline levels
were observed in heat resistant varieties than that in heat sensitive varieties while the malondialdehyde levels were lower in heat resistant va—
rieties. The content of soluble protein was increased with high temperature stress after seven days, and decreased with high temperature stress

after 14 days and 21 days. The relationships between content changes of chlorophyll, soluble sugar, proline, soluble protein, malondialdehyde
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and endogenous polyamines and heat resistance were significantly different. The change of chlorophyll, soluble sugar, proline, soluble protein,

malondialdehyde and endogenous polyamines can be used as biochemical indexes to identify heat resistance of rice from young panicle dif-

ferentiation stage to heading flowering period.

Keywords:rice; heat resistance; biochemical indexes; correlation analysis
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Figure 1 The effect of high temperature stress on plant height
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Figure 2 The effect of high temperature stress on ear length
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Table 1 The effect of high temperature stress on the yield of rice

A BRSAACE | PR I e YR
jaf The number of effective panicles per plant  Filled grains 1000-grain weight Seed setting rate  Yield of single plant %/9;Heat
Varieties papic] oeei] YH hE X oeei] XTHE At papic] fhps  susceptibili-

CK Treatment CK  Treatment CK Treatment CK Treatment CK  Treatment ty index
B 5 75 4.0 178.5 1048 26.1 24.5 85.9 72.6 34.8 10.3 155
£t 15 75 37 180.8 99.5 254 235 90.8 62.36 34.4 8.8 31.3
Btk 6 5 8.0 35 2022 1156 244 23.5 71.2 50.9 38.9 9.6 28.5
M1 98 7.0 3.0 1863  109.9 24.8 21.3 70 46.7 34.1 7.1 33.0
Xir1 5 7.0 2.8 1754 92.4 24.7 20.9 76 44.6 30.9 5.5 41.3

T PRI A= (R RS SR - IR A L3R ) MR IR A L <100,

Note : Heat susceptibility index( HIS )=(seed setting ratio of control — seed setting ratio of high temperature )/seed setting ratio of control x100.
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BHEEOSEUSBKR S 'S IREAR TRE# y=8.984 4+0.966 0x,40.418 7x,+0.001 2x;-0.784 1x;
KBRS ESSREERADE, FRME 21d  (BRGAH 74, 7FRreE 25 R2=1, F=350.85)

Ja , HE AR AR R S ' RS E O & R ¥=9.803 9+0.058 00x,-0.068 1x;+0.139 Ox,+0.637 7x¢
RS B S0 BEERR B TR K, A AR R (EHRALFE14 d, 7 RPOE R R*=0.997, F=415.26)
HRSWBABEEAY, HEEREGE AR ¥=27.969 2+0.345 2x,-0.362 2x,-0.198 8x:+0.385 8x¢
TR B STAE RS B SXT B 2R AR, (ERALEE 21 d, 7RI E R %K R>=1,F=350.85)

2.3 KRBBELIBIREHEXES T R, %1, %2, %3, 24, %5, 56 3 IR HERER AT SRS

XKREA L PR & BN RLIR B AT A M &R TR E T R R SO S B AR LR
AR BRI 3~ 5 R, RIEMHA T, BRIBEIR . E.
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Table 2 The effect of high temperature stress on chlorophyll, soluble sugar, proline, soluble protein and malondialdehyde contents

MHEREE B R eV T HEEO & Soluble [t
%i%gj Chlorophyll content Soluble sugar content Proline content protein content Malondialdehyde content
H|
e o OH EMHE o A EEME o, W BIRE o, A ERE o, A EEHE
Varieties ment " Treati— Change " Treat— Change " Treat— Change " Treat— Change " Treat— Change
CK/ t/ litude/ t/ li— CK/ 7 litude/ t/ litude/ 7 litude/
days g ment/ amplitude/ ") " ment/  ampli o, ~went/ amplitude/ =~ ment/ amplitude pmol-g* meni/ amplitude;

pgeg? % %  tude/% % 9% PEE pgrg™ % 8 umol-g? %
S 15 7 51994 461.17 1130 3176 2824 11.08 2.19 493 12511 732 849 15.98 440 492 11.82
14 39829 31038 22.07 2946 2363 1979 198 538 171.72 1798 742 7.02 469 5.10 8.742
21 32840 24829 2439 2548 1997 21.62 355 799 12507 7.57 6.62 12.55 486 5.86 20.58
FHWHE15 7 399.12 303.83 23.88 3477 2525 2738 802 11.00 3712 658 7.15 8.66 276  3.19 15.58
14 36649 23348 3629 2156 1546 2829 898 1439 60.24 6.11 5.30 13.26 394 488 23.86
21 33126 19988 39.66 20.12 1491 2589 9.77 176 80.14 645 4.90 24.03 491 6.17 25.66
BWE 65 7  679.87 496.06 27.04 46.81 33.05 2940 320 444 38.75 9.56 1040 8.79 2.11 2.63 24.64
14 470.70 26255 4422 4824 2720 4362 385 6.00 5584 881 6.63 24.74 411 491 19.46
21  358.00 198.37 4459 3170 19.17 3953 4.08 654 6029 837 634 24.25 544 670 23.16
M4 98 7 50048 323.64 3533 6423 5359 1657 315 3.81 2095 832 898 7.93 463 5.64 21.81
14 46356 28539 38.44 5461 4233 2249 286 4.27 4930 844 699 17.18 497  6.16 23.94
21 28629 199.61 3028 3247 2191 3252 399 541 3559 740 6.04 18.38 5.11 6.95 36.01
K15 7  419.71 23457 4411 31.61 2058 3489 287 336 17.07 8.01 837 4.49 322 413 28.26
14 31444 12419 6050 4642 1881 5948 266 370 39.10 799 5.87 26.53 361 463 28254
21 24437 13692 4397 2046 7.10 6530 3.87 426 10.08 6.34 3.85 39.27 410 591 44.15

TE A A AR AR B = (R iR A (- H IR A 8 /% B A (X100,
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Note : A. Endogenous polyamine contents with high temperature stress after 7 days; B. Endogenous polyamine contents with high temperature stress after

14 days; C. Endogenous polyamine contents with high temperature stress after 21 days.
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Figure 3 The effect of high temperature stress on endogenous polyamine contents of rice leaves
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Table 3 The correlation coefficient matrix of different biochemical indexes of rice leaves after 7 d high temperature treatment

I iR R Wam  awBED A i Wi
Chlorophyll Soluble sugar Proline Soluble protein  Malondialdehyde Putrescine Spermine
MHRE 1
A B 0.639 679 1
i< -0.907 67° -0.705 43 1
wENER -0.948 97° -0.816 51 0.960 455° 1
W 0.904 488" 0.740 372 -0.794 72 -0.869 533 2 1
S 0.780 584 0.822 059 -0.955 75° -0.922 038 1 0.716 134 1
bist 4 0.881 377" 0.714 711 -0.786 08 -0.843 635 6 0.995 985™ 0.708 276 1

TR P<0.05 BB EKFE, ** TR P<0.01 BB EKFE, FERAL

Note: * significant at P<0.05 levels, ** significant at P<0.01 levels. The same below.

4 BRALE 14 d KFEM A & ELEREXREER

Table 4 The correlation coefficient matrix of different biochemical indexes of rice leaves after 14 d high temperature treatment

S ttoms i AR AR wEEE 6B i it
Chlorophyll Soluble sugar Proline Soluble protein  Malondialdehyde Putrescine Spermine
AR 1
AT 0.924 316" 1
TEER -0.809 07 -0.577 99 1
HEHEA 0.932 088° 0.885 655° -0.795 92 1
[t 3 0.832 694 0.589 005 -0.943 33" 0.699 749 45 1
SRR 0.745 73 0.513 697 -0.711 0.494 172 85 0.899 486" 1
b1 0.744 284 0.799 827 -0.670 36 0.899 670 78" 04867 0.164 64 1

RS BRAE 21 d KFEM A & ELEREXREER

Table 5 The correlation coefficient matrix of different biochemical indexes of rice leaves after 21 d high temperature treatment

S s B AR WEWm  TwtEE A B i
Chlorophyll Soluble sugar Proline Soluble protein  Malondialdehyde Putrescine Spermine
MR 1
T HERE 0.670 429 1
gt -0.604 35 -0.835 51 1
wEHEA 0.818 932 0.923 465° -0.781 1
[ 0.310 438 0.803 133 -0.891 76 0.725 354 3 1
i3 0472 778 0.849 698 -0.687 99 0.889 109 33° 0.845 246 1
b1 0.245 97 0.392 791 -0.706 54 0.512 248 63 0.784 948 0.625 671 1

FEARE, 3 AT BE F T Rubisco 2525 ik 095 2 | o Al Wk 15
Ha R, FEE S IRFEEMINE], Rubisco ¥R 1L
TR, AR, S REEASET
REUS, JiiE £ I AR AR B AR TR 4 i Xt fikE
KAy T B R 2 — , TR R BT B 22
kA R ATE LA B AL AR 052 PR, AL IR AR &
KARE pScS e FAKF L Z B S T 6%
T, TR LR SR EE ProDH JU| S /K- |32 5]
Ml WAL, M7A AN IRE S BRI 2 R
WP BT et RS R R R BN EER

PR, 2 B I IR 2 2O 2 el e 3 B a0 T s
TR HY , T RAR Y TR R R b 28 T 3l 2o A AR A i
SRR SCIE B HA; n IR IR 2 S B R T
FEANN RS B BT, RIRE R SR T R
M B B SRS AR R, MM B SR
TEPEE B B AR IR RS S T RE SR
REJI T R, (AR T AL VR IR, IR S EUE LS
FITHRERIR , B s 1 B 3 3 , AT 2 i 20 it 11
A THLAE , X ) AR MR A S BUKRE M 453 Fot
FREN TR TZ R,
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