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Effects of high temperature and drought combined stress on physiological indexes of seedlings of
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Abstract: To explore the response mechanism of peanut seedlings to combined stress of high temperature and
drought, the peanut varieties Yuhua 9719 and Yuhua 9326, with different stress resistance, were used as materials,
and the seedlings were subjected to combined stress with temperature of 45°C/25°C. (day/night), and 35%—-40% of
water content in soil. Their seedling growth and physiological characteristics indexes under compound stress were
investigated. The results showed that: (1) Compared with the control group, the plant height and dry weight of
Yuhua 9719 decreased by 44.3% and 30.2% under combined stress, respectively, and the difference was extremely
significant. The contents of water content, chlorophyll a, chlorophyll b, carotenoid and anthocyanin were all lower
than those of the control group. Among them, the reduction of chlorophyll a content and anthocyanin content

reached significant and highly significant level respectively. The values of PRI, Pl, GS and Pn were 12%, 50.31%,
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75.2% and 72.3% lower than those in the control group, respectively, and the differences were extremely significant.
MDA content and relative conductivity were 93.1% and 29.93% higher than those in the control group respectively,
and the differences were significant. The contents of soluble protein and flavonoids were 104.5% and 41.00% higher
than those in the control group respectively, and the differences were significant. SOD and CAT activities were
0.91% and 3.29% lower than those in the control group respectively, and the difference was not significant. (2)The
plant height of Yuhua 9326 in the treatment group was 33.6% lower than that of control, the difference reached a
very significant level, and the dry weight decrease was not significant; the contents of water content, carotenoid and
anthocyanin were all lower than those of control group, but the difference was not significant; the contents of chloro-
phyll a and chlorophyll b were 19.44% and 3.4% higher than that of control group, respectively. The difference of
chlorophyll a reached a significant level in 39%, the PRI, PI, Gs and Pn value was lower than the control, the dif-
ference was not significant. The MDA content and relative conductivity were higher than the control group, but the
difference was not significant, and the content of soluble protein and flavonoid was 271.33% and 48.96% higher
than the control group, respectively, the difference reached extremely significant level. The activities of SOD and
CAT were 70.11% and 68.8% higher than the control group respectively, the increase reached significant level. It
was concluded that, compared the statistics of experiment, Yuhua 9326 shows the better growth of seedling than
Yuhua 9719 under heat and drought stress, because it is mainly related to the stronger antioxidant defence system
and photosynthetic system of Yuhua 9326.

Key words: peanut; high temperature and drought; physiological indicators; photochemical reflectance in-

dex (PRI); photochemical index (PI)
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Fig. 1 Effects of high temperature and drought combined stress treatment on plant height and dry weight of peanut seedlings
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Table 1 Effects of high temperature and drought combined stress on photosynthesis related indexes

#4£9719 Yuhua 9719 H4£.9326 Yuhua 9326
FEHT Index ZEWHa ZEWa
! 8 CK a AR CK a
Combined stress Combined stress

Mot a

0.41+0.02 0.39+0.02* 0.36+0.04 0.43+0.01 %
Chl a content
M4 b

0.00064+0.00002 0.00062+0.00001 0.00059+0.00009 0.00061+0.00006
Chl b content
FEAE E
18.3+£0.5 18.1+0.9 18.4+1.8 17.1£1.0

Carotenoid content
EHHR

7.00+0.32 5.73+0.33%:* 6.31+1.13 5.81+0.38
Anthocyanidin content
Jefls SR PRI -0.175+0.007 -0.196+0.003** -0.189+0.019 -0.192+0.012
Jete s Ep 7.97+0.14 3.96x1.11%* 5.12+0.41 4.57+0.30
Gs /(mmol-m™2+s7") 63.3+4.8 15.7+2.1%* 60.7+2.64 58.3+4.58
Pn /(pmol-m™2-s™") 6.57+0.47 1.82+0.36%* 5.47+0.51 4.29+0.35

T A o ) R R 5 % IE 22 57 .25 (P<0.05) AT i 3 (P<0.01)

Note: * and ** indicate significant difference (P <0.05)and extremely significant (P <0.01) to control respectively



910 v EHRHED AR

2021,43(5)

AR B R A ) R N S A R T )
FVE SR BT, X8 240 B A OR300V T, o A1 358 X A e
WOk E . R 2 AT, SR AR A Wt Ab
FRLH TR AE 9719 FTLAE 9326 I F b i AT i MR 1 2
3 H 4% B X A ZH 7 104, 5% F1271. 33% , 34 i
5335 2 R S K. AL R T R
T AL 9719 T4 46 9326 2l i P Al MR R A A
o AL 9719 FIFEAE 9326 K M A & 7K i 43 )
Fb45 A HRAHAIR 0. 19% F10. 05% , 22 7R i 2%
2.6 SRMTEESESHE% & MDA fE3tE
SEHFm

MDA JE g i A AV E R ) 2= 2 — 2
WA o SR A Y AR A . PR 3 WA, AE = T
RN B AE 9719 FITERAE 9326 4115 H MDA & &
I HT MR . 84K 9719 75 93. 1%, 14 g ik ik 2%
IR 46 9326 755 5. 53%, BEIE A B3 . Hb T i,
BA WM, B AL 9719 BEAE I = 2 i Ak,
MDA K B 1 # 46 9326 Ay 41 A AL BE 1 Bk
MDA REFUE

AP W e P R T S 42— 0 R A4 B i
PEMIEATERR o AEREBE MG T, — AR P 40 i A5 )

BEHAR, BRI G SiRMT2E S WA a
K 9719 4h B B A X B S R b B4
29. 93% , B IR I 1 25 7KF- s BRAE 9326 411 A AH X HE
SR IBA T 6.29%, 57 A HE .
2.7 BRNMTEESMEN4EEERSEMNTNG
I EAE R — 2 AR A AR =, 7E
MK EE A B A AR N T s DL &
PO 0T A ) A T T A A A, R3]
AR AT 22 A W0 A B R AR 9719 Mg AL
9326 11 41 1 H 28 B 5 43 i b 45 A X IR A
41. 00% F148. 96% , 14l 53 77 3k ik 25 AR b 257K
2.8 SRFMTFEEASEITSOD N CAT KM
SOD il CAT REHE I BR 1% PE % (ROS) , 4E+F 41 i
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AbFR L FAE 9719 4117 1 SOD A1 CAT 175 4 43 1) kb Xt
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Table 2 Effects of high temperature and drought combined stress on the content of soluble protein and water

sk 469719 Yuhua9719 #44£ 9326 Yuhua 9326
ERZN
ind oyl 24 Papiie 24 a
naex
CK Combined stress CK Combined stress
B IK A%
1.905+0.007 1.903+0.010 1.899+0.003 1.898+0.006
Moisture content
AR
29.1+4.8 59.5+7.9% 29.3+5.2 108.8+15.6%*

Soluble protein content /(mg.g”'FW )

T R ) R 0 IR 22 5 5 (P<0.05) A i 3 (P<0.01)

Note: * and ** indicate significant difference (<0.05) and extremely significant (P <0.01) to control respectively
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Table 3 Effects of high temperature and drought combined stress on ROS metabolism indexes

ok H4£ 9719 Yuhua9719 2 4£ 9326 Yuhua9326
[ERAN
Ind payiis ZREy I SEI payiist ZREySCl

naex

CK Combined stress CK Combined stress
ZE BT
11.61£1.82 16.37£1.91* 8.15+0.78 12.14+0.63%*
Flavonoid content /(A330-g™'Fw)
MDA /(nmol - g 'Fw) 2.03+0.19 3.92+0.96* 3.80+0.43 4.01+0.84
RIS
13.7+0.9 17.8+1.7% 14.3+0.6 15.2+1.4

Relative conductivity /%
SOD /(U-g 'Fw) 33.0+1.1 32.7+5.3 37.8+4.9 64.3+7.5%
CAT/(U-g"+min™") 42.6+3.7 41.2+4.1 51.6+5.5 87.1+8.3%

T R TR 5 6 IR 25 5 1 35 (P<0.05) Al i 3% (P<0.01)

Note: * and ** indicate significant difference (P<0.05) and extremely significant (P<0.01) to control espectively
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