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Effects of high-temperature stress on physiological characteristics of leaves of

Simmondsia Chinensis seedlings from different provenances

HUANG Weiwei', ZHANG Niannian', HU Tingxing" ", LI Xiaoqing’, HE Yuanyang', YIN Li'
1 The Key Laboratory of Foresiry Ecological Engineering of Sichuan Province, College of Foresiry, Sichuan Agricultural University, Ya'an 625014,
Sichuan , China

2 Sichuan Academy of Forestry, Chengdu 610081, China

Abstract: Using phytotron to simulate high temperature environment, the physiological characteristics of leaves of
Sitmmondsia chinensis seedlings from different provenances (Z, : kehe in China, Z,: Condobolin in Australia, Z,: Phoenix
in USA) under different degree of high-temperature stress (CK, T,, T,) have been studied. The results showed that with
the increase of temperature, the leaf relative water content( LRWC) , net photosynthetic rate( Pn) , transpiration rate ( Tr) ,
chlorophyll ( Chl ) content, and sugar content decreased significantly. While the contents of praline ( Pro ),
malondialdehyde (MDA) , and relative conductivity ( REC) increased significantly, with the enhancement of temperature
stress. However, the effects of high-temperature stress on peroxidase (POD) and superoxide dismutase (SOD) activities
were not consistent among different provenances. POD activities of Z, and Z, increased with the increase of temperature
stress intensity, while that of Z, first increased and then decreased. SOD activities of Z, and Z, increased with the increase
of temperature stress intensity, however that of Z, first decreased and then increased. The photosynthesis mechanisms of S.
chinensis were different under diverse high-temperature stress. In high-temperature environment (T, ), a part of plant

stomata closed to reduce the water loss and maintain normal physiological functions. Extreme heat- enviroment ( T,) broke
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the systems of ros generation and elimination, and further led ros abundantly accumulating, light oxidation, mda
aggravation, plant cell dehydration, chl contents reduction, and the damage of photosynthetic organization. All of these
changes brought about by high-temperature stress induced the decrease of Pn of S. chinensis greatly. Comprehensive
evaluation of high-temperature resistance of S. chinensis seedlings of three provenances was conducted using fuzzy
subordination method. The order of high-temperature resistance ability (from strong to weak ) was Kehe in China (Z,),
Phoenix in USA (Z,), and Condobolin in Australia (Z,). The results suggest that Z, can adapt to the ecological
environment of the arid-hot valley of Jinsha River. Z, has a better capacity of high-temperature resistance after breeding and
cultivation for decades. The reasons that different provenances have diverse high-temperature resistance abilities may be the
combined impact of environmental factors on plant, and the adaptation of plant to environment in the long-term of evolution.
In short, S. chinensis has a good capability of high-temperature resistance and can be cultivated in extremely hot and dry
area. Among the three provenances in the present study, Z, has a better ability to adapt to a high-temperature environment,

such as the region of Jinssa River valley.

Key Words; Simmondsia chinensis; high-temperature stress; provenance; photosynthetic characteristics; physiological

characteristics
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Fig.3 Effects of high-temperature stress on proline and sugar content in leaves of S. chinensis L. seedlings from different provenances
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Fig.4 Effects of high—temperature stress on the activity of SOD and POD in leaves of S. Chinensis L. seedlings from different provenances
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F1 3 MEHERSAYESREHNNESIEN
Table 1 Comprehensive appraisal of high-temperature resistance of 3 provenances of S. chinensis L.

FJE Provenance

F845 Index

Z, Z, Zs
- F A5 7K i relatively water content B 0.543 0.523 0.492
SOD H.7% 71 Superoxide dismutase activity A 0.365 0.109 0.439
POD L3 J7 Peroxidase activity A 0.567 0.536 0.490
TN &% & MDA content B 0.499 0.591 0.577
Jifi %2 7 & Proline content A 0.543 0.475 0.422
AT MEAE & it Suger content A 0.404 0.591 0.577
HOLA R Net photosynthetic rate A 0.495 0.384 0.366
ZE PR Transpitation rate A 0.391 0.346 0.378
4% Z 55 Content of chlorophyll A 0.658 0.517 0.578
AHXF AL 5K Relative conductivity B 0.662 0.589 0.622
LEA P Comprehensive Evaluation 0.513 0.466 0.494
ifit /=5 L8 J1HE/F High—temperature resistance ability 1 3 2

A T IR AR S E R M RUEAN DS, B T m iR R AR S e i SR

3 ZivfniTie
3.1 IR A SR ARG DG G A R RS R

Tk 2 S M A ) AR B R A S 2 — e S g AR AR B L B A BB
VO P O s P IR, B B R AU T G A R T X v IR S I e SR A AR e AR 2 —
ST IR A G A AR AR HLE, — A R ASFL OS] 0D CO, fIER; & BRI oAl =
SEVN RS VE R AR AR AL E S, 252 SR TE ) RDE A A bl AR R, Y
LRWC<50% I , S A WU I IE F s 5 2 S5 ) ARG T A3 3 ADNFPRA SN B Pn Tr B 3%
TFE(P<0.01) ,LRWC ¥J KT 50% M4 R & /Mg EE TR, MDA D6 L3 380y B TR EE 35708, Pro 5 1 Wb
T4, POD WG FIHEaH Z, 1 7,19 SOD W EFHIRBERSIN, M Z, 19 SOD EPE S CK AH A BT TR, X
LW, POD TG MERY ETHA RS TE D i SOD 1R R Ak 05 A< iU H, 0,43 %4 H,0 F1 0,5 Pro M KEFH R
Bi7 IEAB) 7K R | 4 v D A B AR ARG 1, D Ase 1T 2R L B A /K B A7 A48 T 5 AR V6 ) 192 3 DRI
Az R RIS mT I ot & s R N R EZE R R T BE e LN R 7 T, w515 K %)
A G AT A AL BRI 1 R D8 7K 43 12 2%, DL 4R FFIE 5 9 A= B g, N BRI co, i ny &, BRI
L2 N (i) s B A 5 PG B ME ( Betula alnoides ) W5 R, Eild T ik B fL0 43 061, 28 VEFH DG A1 R,
A AR FEAR P K R TR R B A 2= TAET, R4S i 78 UG — U 4538 . 7 iR
3BT 12 AARFEFIEERA (Ginkgo biloba ) Mt 23R & AR AU — , Z8 16 3 R W] W AL, i v <AL R 43 ¢
P EE FE T LA BRI TR, TR, 3 DMFREOE A #R KSR AL F 0 pmol -m ™57,
7,2, 2,18 LRWC 535K 41.53% 26.72% 38.34% , M- 4f K & 1 [EAKE] CK A BEAT Y 50% 2247, SOD {14 |
FHXTHLAEEE MDA \Pro & W3 I, ATV PERE & RbA W35 T, Z, 19 POD W& PEA i 3 15 {1 Z, Z, ) POD
TR EN T CK, X R IR SR TR 1 A 54 AR 4l i 1 M 4 A S T8 R, S BOR PR R LR,
Fefit & A AL B o S AR IR 7K SRR R A LB K DA R B i 2R R R 1 BOG AU 5
AR R LN FE— RO A E R KK TR, [FF Pro (1) 1 B 235 i 200 it 5 5 Vv 18] B9 38 B 3, U A1
A FRERE R A] BRI AT 5245 ARSI i R DRAsr— 2 7K 3 LA s 0] e T PR 5 118 38 1

T A PRI |3 B Ay AT A 32 00 F [ 322 ol AL R ZR BRI, 28 W0 s A ) 52 v IR 1) 52 e A 2 AR
KOPUEA R G A 32 ™ F IR | BRERR i AR BEAR N AFL ) 240 LT B /K RE AR i . T, A0 B, LR 5
AR — R EZEGAE D E A HR RN (R PR R | BRG] A A i K B ik O R
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FEN AL SCH] ) o X SR B 0 B2 A B TF 3 SRR IR ST AR 4 52 v il 4 R R R R R
(I, G A B S e 25 o A AL ) A A LS 58 8 L6 AR S e R PR3 (90 38
3.2 R[AF A AR AT il E ) b4

AT, A AT A — i o i PR A5 AR A i IE 3 AR IR A SR R 4l v T e 4% e A
A A B IAIRBIE T, AR 1 A I, 25 R it AR 28 A A 34 B AR TR] , A [+ A 300 782 B8 RS [ 54545 A
A RUHRAT A 22 57, 3 PR AG TR i i BE 0 R — 7 DX, A 188 1od SR pR RO 255 70 M 2% i U5 1 i
Fril PERE . A FIE BSOS R (AR JEHE R A S8 AR TR R T i 26 2 PSR o AR B AR TR L B
BB B — SRR PP A A ROARAE St BE D . 8B 20 A i 3 MR S A5 AR 4 5 A7 s T RE D i 54 3
SO : AR (Z,)  REFEE 5l (Z,) BOKRANE A 21018 (Z,) o AR RIS i i AE 77 1 22 53 T REJE:
F TR ST /e B U A 5 (CANAE 23730 AR R K i DBIRAE ) | RSB A1 ek I AR LR B 2 18 K &R
GERE ,EARFRAE AR AUFERRY KW AE RAE S VLT R4 B A SRR Z, 230 2
0 A= AR IR, SR R B e il A BE 75 Z, BT RLE R T Z, T REFR T Zy AR T S T S A AR JH B v 78 14
FEJE Tetr, JB B DB, UG Y H RS RR M/, 7 AP RS 33 °C, Bl AT ik 50 C
o il RS AR T IR AR R AR AR S 2R R a4

2Pk |3 AR IR ST AL RS ZU i A T PR AR I R I I A 2 A T W
MK T2k -0 A0 5T 5 WL 18] 6478 5 5, ) IRl oo 3 i 35 B A 1 Y BRALIA N 05 #1 H, 0, , R AR
ISR T o AR A A 47, S i O el BRI R IV RE T o A S AR R AP SR AR, RETE
e e T S AR T | o U el T T A M X R B S AR AT (Z,) PR IR 7 e S T R L X
AR E AR v b (Z,) AR KRR AT ZA0Y (Z,) Fhii, 7636 ISR VG M X I V2 K J B it A fr) £ 7R v ¥y
(Z,) PP ARG S | HER AR 7, Z, L 7, 8077 B, AR BERE AR (03 i B 2 ) 5 e, DUl o b AL i)
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