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Interactive effects of CO, concentration and temperature
on physiological parameters of Saussurea kansuensis

LI Xiao-Jiao, WANG Yi-Feng ", CAO Jia-Hao, JIN Jie, WANG Wen-Yue
(' College of Life Sciences, Northwest Normal University, Lanzhou 730070, China )

Abstract ; Saussurea kansuensis, as a kind of the genus Saussurea of Asteraceae, is an endemic species in the eastern
of Qinghai-Tibet Plateau. Our objective was to study the effects of elevated CO,concentration and increasing tempera-
ture on physiological parameters of S. kansuensis by using CO, artificial climate box ( PRX-250C-CO,, Shang
Hai). The results showed that elevated CO,concentration and increasing temperature had significant interactive effects
on physiological parameters of S. kansuensis. The chlorophyll, soluble sugar and soluble protein contents of S. kansuen-
sis reached the maximum, while the minimum content of MDA and superoxide anion was observed when the CO, con-
centration was 550 wmol  mol™. The chlorophyll, soluble sugar and soluble protein contents increased under higher
temperature , while the contents MDA and superoxide anion decreased. At CO,concentration of 550 wmol - mol™, ele-
vated temperature could significantly enhance the amount of chlorophyll, soluble sugar and soluble protein, and reduce

MDA and superoxide anion free radical contents. The results indicated that the increasing CO,concentration and tem-

WmBEH: 2015-09-16  EEIBH: 2015-12-07
BESTR . M A SRS (31460105) ; [7 5 B 2545 HUR U (201207002) 5 HHF 4 A S8 FL 4 2k 4 (1208RJZA126) ; 22 M i B 45 = 51 B
(2013-4-89) ; Hil & A= 2A52 AEW2F 5 5 2% R0 H [ Supported by the National Natural Science Foundation of China (31460105) ; State Administration
of Traditional Chinese Medicine of People’ s Republic of China (201207002 ); the Natural Science Foundation of Gansu Province, China
(1208RJZA126) ; Project of Lanzhou Science and Technology Bureau (2013-4-89) ; Key Disciplines for Ecology and Biology of Gansu Province, China],
EB R AL (1989-) 2, VNI T BB 58 A , WP 07 [ AR SR AT & S A, (E-mail ) 774052191@ qq.com,

TEWEE . T WA B, EEMNFERYSA AR E ST, (E-mail) wangyifeng6481@ aliyun.com,



436 i 7

36 %

perature could promote the growth of S. kansuensis to a certain degree.

Key words: Saussurea kansuensis, CO, concentration, temperature, physiological parameter, synergism
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Fig. 1 Changes of chlorophyll content in leaves of S. kan-
suensis under interaction of atmospheric CO, concentration

and temperature  Value=mean+SE, n=3 Different lowercases
mean significant differences ( P < 0. 05); T,. Environmental
temperature (about 11 °C); T,,. Test increasing 2 °C+0.48 °C. The

same below.

22 CO,REMBEEMERMNEFH R _E
(MDA) & 2Rt RE R ME

B CO, Vi BE A 388 K, HOR XUE g it v i
MDA iS5G NG R B, 78 CO, ML
1 550 pmol - mol ™ B, FRBE I B 55 i B A5 1 F
i MDA 75 f AR 3k 2 fe /ME, T T BE 2% 14 F it
" MDA 7 it 5 G R AR LN T 54.3% (P<
0.05) . TEARIA COMREESRAET , Fh i i BE B H i AL
B4 MDA it FER THBEIREH(E 2),
pan COZ?Z?E%I CK.450 pmol - mol™ 650 pmol - mol™
b, FH R iR 2 A9 MDA HE 3R B3 IR B 44000 R R T
38.1% (P< 0.05) .44.4% (P< 0.05) .39.8% ( P<
0.05) . FH AT UL s I B e o S RN [F] CO, vk
JERHAR B A F b MDA 555 9 HAE CO, %
&4 550 pmol « mol B N BERUR oA 2, A,
CO, V& B L FE DRI 6 H i B 4G 0 7 o
(MDA) &g HAEHBRA B & TE(P< 0.05,% 1) .



438 I = 7|

36 &

0.3 COTo NN Tc

a

0.30 |- b
(¢
0.20 } :
e
0.15 | f
0.10 | g
h

0.05 |
0.00

Cek

Caso Css0 Ceso

g
o
N

(6]

T

MDA content

MDA ZE (pmol - g

CO2KE CO2 concentration(umol *mol™)

K2 CO, M BN A2 B AR FDM R KB 48
W Y (MDA ) £ i 500
Fig. 2 Changes of MDA in leaves of S. kansuensis under

interaction of atmospheric CO, concentration and temperature
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Fig. 3 Changes of soluble sugar in leaves of S. kansuensis under

interaction of atmospheric CO, concentration and temperature
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EAMAK ., P (2007) WAk HE 27 T
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- U T AN MRS A A543 , AT CR T AR AR 1) 1 E AR
sl

WA A PN EE 2 (A AL, A3 TV R A
ANATVRVEME (£ 52 RS ,2014) , nTEMEBEE R —Fh
HEMBER YR, K a2 n] DU — &
VI W R ) T A7 36 BT Mk A ) R BE (T A
2009) . A WFFEFEB, CO, W THE XA P i F i ml
RS O R o R — R R e (R T A
2013) ., CO, ¥ B Flil BE F & B IRl 4 A AE 4 it
ATV PR E I 2 (K IESE,2013) , ARHESE
ERFW AEARTR CO VBT AN R BE X H i KB
Bt R H AT RS S B R AN R  PRBE IR R A
FRESRE T, TR S RIS CO, MWk B Tt
TGN, AH A CO, M BEAIETT T B AR i vl i
PSR AR, 24 CO, IR F] 550 wmol + mol”!
W, TR AR R AT AR S s Bl R, H
JE R AT BE AR A T 38 N EREE , TS R AT e
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Table 1 Interactive effects of CO, concentration and temperature on physiological characteristics of S. kansuensis
BH CO, ¥ CO, concentration TR Temperature ZHAEM Interaction
Parameter df F P df F P df F P
4§ 2 Chlorophyll 3 603.85 0.000 1 890.32 0.000 3 47.45 0.000 * =
N MDA 3 121.27 0.000 1 149.24 0.000 3 4.82 0.0141 =
LA MHE Soluble sugar 3 272.26 0.000 1 551.61 0.000 3 33.88 0.000 = =
I PEZ T Soluble protein 3 151.45 0.000 1 207.94 0.000 3 27.27  0.000 * *
BT 0+ 3 141.02 0.000 1 185.44 0.000 3 8.37 0.001 * *

#. P<0.05; * =. P<0.01.

B R AT A B BE R, B
F CORBERIGIN, Hol KB4 7l is & A
STt R R AL, THER R, HOAR KB R
W] R S I IR e TR AL, Y
CO, e 2 595 B2 D [ 1 FH B, Hir B 48 - HpoT
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pmol + mol ™ FIAEE 15y Uik BE B 38 B R KA, Ui B
HuTF iR CO, M RN A A H O AE 2 m i 1 2R
He AR, BT COo, vk B iR H/GE o,
VR A B W R CO, MR B SR B AN F
AR RENEER,

AR B TR — P A B A R, AR N
AT A2, WO A S, ASF]TFAEY Y
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FREE  XHAE ) () A AL B 15 2 T PR3 8500 (B
45 2013) , ABFFEFRW, CO, e B TR TH e 1 fig
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FHSL EAEHEAN R EME(P< 0.01,58 1), A
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SRR T AE CO, ¥ JE A 550 wmol - mol ™ i 315
B/ MA . Y UEEE T B i AR B B
A R AT AR TR CO, MR BE 5 R BE s e — &
FREE FW/b T s R4 A B SRR ™ A BRI T AR A
FALFERE e T % M A W R 0 405 5 (R A O
4 2012 4F K5 2013)

M SRR L, CO, e B R T s B W)
YE I RERZ BH 5 = H R KB 4G b Rl iAok
B R E A AR, IR B IR MDA 54 E T
HHEMEE, Y CO,ME TR ] 550 wmol « mol™
F, T v TR R AR ) A B B W B K, T — e R
FARTHMNRERGAR . H5 AT Re R R At
R CO, e HERE Y OB 1R ( E #2005

ARUGE,2006) |, (EASAE Y IS 3R ATV PERE T PR
HERIRAEN L, AR U T BN SR, bF
SR SC I BT A SR A — ST CO, He B AR
PR EIVE RIS v SRR B A 2 IR PR IRE , 7 AT 5 il
b AR AT RLE IE AT 5 AR D A RS DR Y 4 R 05
PRSI, DU R Wt 58 R SR AR AR AL 75 8 55 S AR
GAERH R AR BER I , OF ELIR I o SE R PO e
ARAR AR AL
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