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Abstract: In this research, early indica hybrid rice Lingliangyou 268 was used for pot experiment. The rice leaves
was sprayed with four different concentrations chemical agents, which were 1.5mmol-L ' and 2.5mmol-L ' sodium
silicate (Na,SiO3-9H,0) solution, 0.5mmol-L " and 1.5mmol-L" salicylic acid (SA) solution, 10.0mmol-L" and
20.0mmol-L" calcium chloride(CaCl,-5H,0) solution, 22.04mmol-L™" and 36.74mmol-L" potassium dihydrogen
phosphate (KH,PO,) solution respectively, at the jointing stage for 3 days. Five days high temperature stress was
conducted in artificial climate box. The daily average temperature of artificial climate box was regulated at 35°C by
setting 40+£0.5°C from 6: 00to 18: 00 o’clock, and 30+0.5°C from 18: 00 to 6: 00 o’clock of next day. The leaf
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chlorophyll content, SOD activity, POD activity, CAT activity, MDA and soluble protein content in rice leaves were

measured three times, which were 72h and 120h during high temperature treatment and 120h after high temperature

treatment finished respectively, to research the alleviative effect of four kinds of chemical agents on high

temperature stress in rice. The results showed that the four kinds of chemical agents significantly increased

chlorophyll content, SOD activity, POD activity, CAT activity and soluble protein content in rice leaves under high

temperature stress with MDA content reducing compared with CK (spraying distilled water). The 20.0mmol-L"
CaCly,-5H,0 and 22.04mmol-L ! KH,POy solutions had the most significant effect. The leaf had the strongest ability

to delay senescence under KH,PO, solution treatment and CaCl,-5H,O solution at 120h of the high temperature

treatment and 120h after the high temperature treatment finished.
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Table 1 Experimental treatment settings

st B4 FR VYIS Solution
Treatment Reagent concentration (mmol-L ")

SA1 SA 0.50

SA2 SA 1.50

Sil Na,Si0;9H,0 1.50

Si2 Na,Si05-9H,0 2.50

K1 KH,PO4 22.04

K2 KH,PO4 36.74

Cal CaCly'5H,O 10.00

Ca2 CaCl,'SH,O 20.00

CK H,O 0
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Table 2 Comparison of the leaf chlorophyll content during
high temperature stress and recovery stage after spraying
different chemical agents(mg-g )

A AL -
Ak 2 A PRESHRE WL 120h
Hours of high temperature stress(h)

Treatment 120 hours after treatment
72 120
CK 3.00£0.16d 2.60£0.07¢ 2.4540.18d
SA1 3.641+0.11c 3.68+0.15a 2.981+0.05¢
SA2 3.16£0.13d 3.44£0.03bc 2.9610.09¢
K1 4.59+0.05a 3.6210.17ab 3.324+0.16b
K2 4.02£0.12b 3.69£0.08a 3.41£0.02b
Cal 3.9940.09b 3.5140.12abc 3.3540.02b
Ca2 4.23+0.21b 3.58+0.11abc 3.44+0.03ab
Sil 4.6210.05a 3.0010.16d 3.06+0.01c
Si2 4.060.22b 3.41£0.09¢ 3.55+0.05a

T R A I b2, AN RS A B AIAE 0.05
K ERZERBEE. TR

Note : Data are mean valuetstandard deviation, lowercase
indicate the difference significance among treatments at 0.05

level. The same as below.
22 ARG EESSEMERMH R SOD &
T4 BY bE 3L

SOD 1A HTAEM RGP A OB, REIERF O, 1
W HyO0 R Oy, MM DSBS e
X3, ER A R DA S AR BRSNS, 4
Tk 2253004 F R SOD M8 SR ELSE R I 5 T
B, mmAb3 72h J5, K1 AREER) SOD ik
394.87U-g 'FW, 3w TIHEAH; mikALH 120h
Ji, M SOD i TE4k & hn, Ca2 AbFEfY) SOD % 1
o, X3 691.06U-g 'FW, Si2 4bFE Rk, N
666.28U-g 'FW. U] milbiie N KRG 1 ik 4
At %, AR E S BN I SOD E X 3L
AT B s BEE NS, BARSKAT FEAMKE
120h, K1. Ca2 1 Si2 &b#EN: 5 SOD & 1 2 % i 1
HoE b B, 43504 559.01. 548.09 F1 547.85U-¢ 'FW.
BIIA Y, 22.04mmol-L'KH,PO4 (K1). 20mmol-L™
CaCly'5H,0 (Ca2) 1 2.5mmol-L "Na,SiO39H,0 (Si2)
WAL S Re 2 = v SOD i 1 .
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x3 BREARUFEFIESEMBHAFIRERITF SOD F
PRI EEEE (U-g'FW)
Table3 Comparison of the SOD activity during high
temperature stress and recovery stage after spraying
different chemical agents(U-g"' FW)

e A N 4
Ak B AbPLEEHE YRS 120h
Hours of high temperature stress (h)
120 hours after treatment

Treatment
72 120

CK 104.60+3.50d 412.27+6.14e 178.3+£3.35¢f

SA1 116.68+9.51d 538.42+4.77d 193.34+7.22f

SA2 129.31£9.32cd  624.69+8.10bc 248.68+13.34¢

K1 394.87+6.24a 617.41+4.59bc 559.01+12..62a
K2 143.02+4.34¢ 542.86+5.13d 467.18+12.01c
Cal 148.41£5.14¢ 579.40+9.90cd 501.80+3.98b

Ca2 221.40+6.40b 691.06+9.88a 548.09+9.11a

Sil 205.51+2.41b 435.56+9.09¢ 344.17+10.19d

Si2 145.97+5.22¢ 666.28+7.47ab 547.85+13.41a

BRI CAT &

2.3 ARG EESIRA
TERY L 4R

CAT FZ2K HyO, 20, EBRISRI 1 3L, flifE
PIA N ERR IE W B A, 3 4 TN, BEE
TR A TR, A AEFE CAT 351k 5 BT, R
BEVKIZIE T Ji CAT Wt P k. miAbsE 72h, B
SA2 AbHAN, HAKCEER) CAT 351 B3 T CK;
TR AGFE 1200, Cal A1 K2 4bFH CAT 351 & w11

x4 BHERRLEHFIESRMEAFIRERAM K CAT &
HEI LR (U-g'FW)
Table 4 Comparison of the CAT activity during high
temperature stress and recovery stage after spraying
different chemical agents(U-g'FW)

e A EE 3
AbF IFREE R GRS 120h

Hours of high temperature stress (h)

Treatment 120 hours after treatment
72 120

CK 8.40+0.35b 12.00+0.30d 9.64+0.13d

SAl 10.86+0.34a 13.14+0.29¢ 11.60+0.49¢
SA2 8.94+0.23b 12.33+0.56d 9.82+0.38d

K1 10.53+0.45a 12.96+0.06¢ 11.78+0.54¢
K2 11.08+0.16a 14.73+0.37a 13.05+0.27a
Cal 10.92+0.87a 14.74+0.45a 12.80+0.10ab
Ca2 10.21+0.63a 13.96+0.27b 11.60+0.25¢
Sil 10.49+0.31a 13.25+0.24¢ 11.68+0.40c
Si2 10.88+0.61a 14.06+0.42b 12.42+0.12b

EAEE, Rl CK R 22.83%F1 22.75%. £ iRl
WHEERE, PR FEAMEE 120h, K2 Fil Cal
REFER CAT vE M, HWE LR =57 BIEAh,
36.74mmol-L 'KH,PO, %A1 10mmol-L'CaCl,'5H,0
TR BENS i 5 3 KR B CAT vt

24 ARG ESSRMERNITHE POD &
T4 BY bLEE

POD tH A A 3 P4 A0l 22 e 1 B B R 4
AL HoOo B4k R i PR AR ) HaO, AT RE A7) 1
i AR . AR S W, iR 72h )5,
K1 43 POD & PEf s, A% 78.43U-g 'FW. il
AEFETEF] 1200 J5, AACFE POD 3MERI%E: 72h B3
B, Mo Cal 4P POD 3 Mk, ik #
116.95U-g 'FW, He Si2 4bFE, 2 108.38U-g 'FW.
ERACBEES WE, ARSAT N EIMKE 1200, &4t
L POD WETEAPT TR, b Cal 4B POD 3 1E
f, k3 95.56U-g 'FW, HKE K1 AR,
84.10U- g’le S AT P <o =T L I
22.04mmol-L 'KH,PO, ¥ fit & 42 POD 3% {E; i
FE i Ab B AT PK 2 120k J5 . 10mmol-L !
CaCly'5H,0 ¥ fe 2 2 2 = POD Witk

x5 BIERRNFFIFIESREMBEFRE LM POD E
RIS (Ug'FW)
Table 5 Comparison of the POD activity during high

temperature stress and recovery stage after spraying
different chemical agents(U-g'"FW)

e LA 21

Lb A PEEHE PRI 1200
Hours of high temperature stress (h)
Treatment 120 hours after treatment
72 120
CK 49.56+3.22¢ 76.16+2.79¢g 65.69+1.97¢

SAl 55.08+2.78cd 90.83+1.46de 80.89+4.60bc

SA2  5682£179c  87.38+1.65ef 78.482.16¢
Kl 784322.89a  96.69+1.93¢c 84.10+1.71b
K2 736243706 9431%131cd 69.67+2.84de
Cal  50881.60de  116.95:4.34a 95.56£2.47a
Ca2  5739#3.11c  84.84+198f 70.57+2.22d
sil 69.3543.10b  79.59+5.74¢ 68.08+1.47de
si2 59.97:4.28c  108381.45b 79.5242.23be

2.5 BiEARS T EEESEMERMHE MDA &

SRR

W (MDA) &AL =4, W H
KA M2 RS . 3R 6 T4, SR ALFE 72h
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Jii, K1 A1 SA2 hb¥iIH 5 MDA & & B &L T H et
H, SR 4.86 F1 5.00pmol-g 'FW; il AL B
120h J5, #%AbHE MDA & &% 72h 7 LTF, CK ik
Bl R, RO R IR T KR R R o A A R
J¥, {HIERBR SA2 A Si2 kbEiAN, HgAbFEA] MDA
SELEFEER, MRS RE, AREETE
MK 120h, #ALFE MDA 34 BB K TR,
Hort Cal. K1, Ca2 1 Sil AbF{) MDA & S 5AI%,
I35 EE X B FERATG 28.86%  28.73% 28.48% 1 27.47%,
R 4 PO R R AR KRG I
AR

&6 WiEARNFEFESRMEHMREIHAM F MDA
SE8tE (umol-g'FW)
Table 6 Comparison of the MDA content during high
temperature stress and recovery stage after spraying

different chemical agents(umol-g'FW)

el AL BRI 4 )
GEE AT RSP 120h
Hours of high temperature stress(h)

Treatment 120 hours after treatment
72 120
CK 6.86+0.15a 9.46+0.32a 7.90+0.31a
SAl 6.81+0.24a 7.68+0.24cd 7.09+0.33bc
SA2 5.00+0.10f 8.02+0.15¢ 6.77+0.26¢cd
K1 4.86+0.07f 7.25+0.06d 5.63+0.17¢
K2 5.78+0.16¢cd 7.54+0.28d 6.66+0.04d
Cal 6.15+0.22b 7.32+0.28d 5.62+0.14e
Ca2 5.5240.26de 7.68+0.13cd 5.65+0.31e
Sil 5.33£0.15¢ 7.30+0.07d 5.73+0.09¢
Si2 6.00+0.10c 8.47+0.40b 7.20£0.17b

2.6 BHEARGIFEEBSEMERMFAIFHE
SEMLEE

0 i T s P B 1 A R A AR 1 S s R
BV, AR AR R T R A R AR 1 BE
Jo HHEE 7 THN, Bl AL R TR A, AT
PEE A R, EaEdES s, B Eh
BT R B, R WIREAR 52 1) i o 8 I R 68 7 A2 T 2 1)
AR (1 LASR ) mR IR 32 ) . AR EE 72h
Jii, Cal Fl Ca2 AR MEER OIS BB Em T HE
AEFE, 435 Lok v Y 29.59% 11 27.18%; iR AL B
120h Ji7, Ca2 A K1 AbBE v 8 (1 & i 3 v T3
CANE, A F] 21.82 A1 20.94mg-g 'FW; i Ab
PG, FREME FEAMKE 1200, Si2. K1 M

Ca2 PR AT PR & Eods 43 4 18.59.18.53

M 17.87mgg 'FW, H=FLEEZER. 44wk
A PRI FE R W 3 AR, Tk 20mmolL ' CaCly-5H,0 F
22.04mmol-L " KH,PO, ¥ ¥ 5 A $1 12 7K e A bk ) o4
MEA TR,

®7 BEAREEFFETESBHBHMREIMN F AL
ERSEMEER (mgg 'FW)
Table 7 Comparison of the soluble protein content during
high temperature stress and recovery stage after spraying

different chemical agents(mg-g' FW)
e AR BHLIN
b . AL B HUE YA 120h

Hours of high temperature stress(h)

Treatment 120 hours after treatment
72 120

CK 11.59+0.37d 14.09+0.55d 13.66+0.34d
SAl 12.82+0.23bc 15.34+0.98d 13.01+0.27de
SA2 12.66+0.27bc 15.67+1.00d 12.24+0.67¢
K1 13.19+0.32b 20.94+0.53a 18.53+0.33a
K2 13.13+0.52b 18.73+0.87bc 16.69+0.84b
Cal 15.02+0.33a 17.76+0.91¢ 15.20+0.31¢
Ca2 14.74+0.37a 21.82+1.26a 17.87+0.17a
Sil 13.31£0.31b 17.78+1.12¢ 15.11+0.62¢
Si2 12.18+0.94cd 20.35+0.81ab 18.59+0.80a

3 GRS

3.1 itig

FE ) 52 vt I SEL IS A P 6 2 2 A S Bk 1)
SPHHLEIR AT, FEUSEHA KRR, YN
ARG R R AL, SR T bR R
N E Y E e, st EA SR A SRESE
AR, AR, miR SR CK AR
& N%, SOD. POD. CAT W&PE. RI¥EMES A ORI
MDA Fr 38, Wy (RSEEFE SN Wi 4 Pl
F B BEPE i R KRR b 4R &L SOD.
POD. CAT ¥t LA J n] ¥ P 8 11 5, BRI MDA 7 &,
R LR il R KRG 0, R R4k 2 o
FIRIAE SR A AN ]

W57t CaClySH2O W At 35 3 i /KA I 2
FRAEEEA SR, BIC MDA &, [
POD. SOD Fll CAT &4, FERINAE =il AbEE 120h
T AN B S R IR o Ca” 4R R A BT 1
FEAR G, 858 TR AR IAME 5 5 N A
SRS AFAE,  RE % U AR ) 40 IO B 3 (1)
G R EEINA N, AN Ca® e 4
ST LT BAT R A TP, TR, Ca® R4S A I e i
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S N> T R R Eh PR B4k, AT
FRBL, WA Ca” Ak B KRS TP ] A 2
HILAE mr AR B 1200 F s AL B 45 15 & 120h,
XA AN Ca™ NI B A LA 5 ELAA)
A HR AR 3 AR A S N 7 I ) A

5% J KH,POL WG » /K TGS R E it b 2R
72h. 120h FlERRALFESE R 5K 120h IR 2R FFIR
iK1 MDA & =% 511 SOD. CAT. POD &R
PR S E. XERh KR S EL Y
HEE PR PR, L e 7 5 A 5 1 5 AN T 52
PO A= BEAR I B IRV AL, R I BE T 1 B LR A
P, ASHEST S5 R, W 22.04mmol- L 'KH,PO,
RO KT P B il AV E O i B3

W5 NaySiO5-9H,0 ¥ HUAR RES 1R = il 7K
FeH Fr 425 & SOD. CAT. POD i MR ] ¥
PEE A S E, BIX MDA & &, (HiA B AW
CaCly'5H,0 H1 KH,PO, W &, IX 7] i 55 fii A7 5% (R4 ot
TE AT 5% o AR kg 7K 400 JH0 465 K 1 23 RV 20 1) o
REfE 2 R Al J R S5 My RN Th e fese v, ek R bt
e P, AN, A2 R R S A2 1 A
DU AR R i R RO 2L MRS BE T, fig
% BRAR I AR AN NaySi0s-9H,0 W »
Si JCEHE NG A BA 41 M ) 20 53 I R FEAE T 5 22
—E MR SR, SMOLPU SRR AR A KH,PO,
Al CaCly'5SH,0 W -

SA TR I AE KT, A BRI A
W3t A AN 2R G AR AE B ) P s 5 4 R,
AN SA AN BEALRE R FIREIR AL 11 S 2P, (]I T LA
7SR AR T R ALY WFST R, A SA
WRESE  CAT 35 PEY, 3t 19 9375 B HhO, (1 19k
DT PR SRR AN R 0 483407 « ASHIESE R AR5 SA R AR
Refig i e SOD. POD. CAT 3&E, $2mnta
Fri, PRIC MDA &, (HEEARURTE 4 k2%
I AR, IX 0] RE 5 KRR N B Z 0T SA I 25 e Wy,
I e,

32 &ig

AWFFEEW], SA. Na,SiO3-9H,0. CaCl,-5H,0
F KH,PO, DUFk 2% il 7135 RE 4 m K R () P4 AL i
W MRS EMTE RS E, B
FALFEEE, L KH,PO4 Ml CaCly-SH,O [T e iim 2 R
B o KHoPOy 7)1 45 H I AR Sl A BE () 72,

120h FlfE i 45 R B ARRA MK E 1200 f5, 1M
CaCly-5H,0 1 HI iy HATE il A B 1) 120h A i 45 K
JAVKE 1200, LAKJE K 20mmol-L 'CaCly:5SH,O A
22.04mmol-L 'KH,PO, ¢ Fdtlif, A7 Ll LI ety
PR FE R A 27 S 7RV S A
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