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Effects of atmospheric warming on physiological characteristics of leaves and fine

roots of Cunninghamia lanceolata saplings
YE Wangmin'?, XIONG Decheng'**, YANG Zhijie'”, ZHANG Qiufang"’, LIU Xiaofei'?, GAO Yanli'?,
XU Chao'*, YANG Yusheng'?

1 School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China
2 Cultivation Base of State Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou 350007, China

Abstract: In order to reveal the response of physiological characteristics of subtropical forests to global warming in the
future, the Cunninghamia lanceolata ( C. lanceolata) was taken as the research object, the open-top heating method was
used to simulate climate warming to study the contents of malondialdehyde ( MDA ), active oxygen metabolism, and
penetration in leaves and fine roots. The results showed that (1) warming significantly increased the contents of MDA in the
leaves and fine roots. Also the content of MDA in leaves was higher than that of fine roots, These indicated that oxidative
stress enhanced the oxidative damage of leaves and fine roots, and the degree of oxidative damage of leaves was higher than
fine roots; (2) warming increased the contents of proline and soluble protein in fine roots, but decreased the contents of
proline and soluble protein in leaves; (3) warming increased the peroxidase activity of the leaves significantly, but had no
significant effect on the antioxidant enzyme activity of the fine roots; (4) the active oxygen contents of leaves and fine roots

had no significant change after warming, but the active oxygen content of leaves was obviously higher than that of fine roots.
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Comprehensive analysis showed that although warming increased the oxidative damage of leaves and fine roots, C. lanceolata
saplings could maintain their own active oxygen metabolism balance by increasing the antioxidant enzymes activity in leaves
and accumulating more osmotic adjustment substances in fine roots. It can be seen that the cooperation and coordination
between the aboveground and belowground organs were helpful for C. lanceolata saplings to adapt to the high temperature

environment effectively.

Key Words: atmospheric warming; Cunninghamia lanceolata; osmotic adjustment substances; antioxidant enzyme

activities; membrane ester peroxidation.
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Table 1 Initial growth characteristic parameters of different treatments of Cunninghamia lanceolata

B L Az Sk itSN
Treatment Height/cm Ground diameter/ mm Crown width/cm Root length/cm
X B Control 52.70+2.2 4.78+0.34 24.89+1.45 32.54+0.89
HAYE Warming 53.22+1.7 4.81+0.26 25.83+2.03 34.33+1.21

1.3 T A 505k
1.3.1 iR FIARAR S A 2R B A

AR F A BRI E R BRRE ek, R E SN AEEE T T 550 nm FE OB | BREAES IR
fl AR A AL A A R A E 2 8 Prochazkova 25T )5k

1.3.2 i 5 AR T S A Bl 1 0

T A A 5 AR P )0 SR FH) 8 A SR LR R | g 22 v B AR T S BE VR ) 509% B X1 Y SOD it
YER 1 ANEFIEERAAL(U) , BAREEVES I Giannopolitis 1 Ries' "™ J5 k. 1d S8 A0 9y 5 R FH A 61 A iy 325 00
FE, TP 420nm A E WOGIE , BARERAE S I Kochhar D195k o 3 AR ST 1 2 I Trevor 251700 )5 1k i
FFINAE . PUYR LR & B A0 IR I R 1o S0 Fk W i 3% 1k R A 2, 4 — il SR 2R F vk, LR R /E 2 IR Nakano A1
Asada®" 7k,
1.3.3 W IR Y 2 B PE e I

PR AR FHAR AR FE 2R (TBA) 3052, ARHE 532 nm T AYWOGE N 25 600 nm T fiz /NG AE M i
TN B R AR R R S DR ik AT I E P IR (Pro) A AY N RE L SR A R
Bl = R a7k, BAERAES I Walter #1 Lindsleym] Jrk,
1.4 HdEor

FIHH Excel 2013 X Ir A 8 47 A0 BEIH5: , fl e T H4 1 SPSS 20.0 Hr 8 PR 28 7 22 43 Hr , Xof 5 il e B Ak
A R N ANAR TGRSR W T HT R ARG 1 LA B8 38 TR W AT S R e T, O H A R R Ak B
YA AR FR A RRIE 22 57, W& MK E ) P=0.05, SR H] Origin 9.0 52 BUHIE

2 #RE5AFE

2.1 FAURE R AR E
IR 1 AT LUE H, OTC AR FEA RAIRE (4—11 H) FXg8ahn 1.12°C , 3R B4 14 I 0.26°C , 3/ 7K
T X LB A 12.10%
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Fig.4 Effects of warming on antioxidant enzyme activities in leaves and fine roots of Cunninghamia lanceolata saplings
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