2009 9 17 5
Chinese Journal of Eco-Agriculture, Sept. 2009, 17(5): 837-841

DOI: 10. 3724/SP.J.1011.2009.00837

FACE

g l? gz Laz!'? k552 g o#!?
w o U & kget? gt
(1. 210008;
2. 100080)

F| Bl IF 3 X 58 A CO, % JE #+& (Free Air Carbon-dioxide Enrichment, FACE)E &, # % 7 & & (LN)#n
FANN)KFTT, KA CO IREABmMLNZT FBBR AT RS AR E., ZREYW, COKEF &t/ & vt
FAME. XAXRTR. AER. MARPEERSCENIHHEEAKRTHARTMANEZR., KATAX
i R B T R A AER AR B (PAL)VE 1 (30.1%) T (M & B3 B F W Ao, 318 oAl & 33.7%. 119.6%. 26.7%.
39.9%7u 28.6%; W% AT PAL EMABMBREEERUHRLEFAT. T, KA COREFA BN LNKEH
BRENFRBME P Z AKX THREE, EXRCOKREATERLET, ﬁﬁ‘%kﬂﬁﬁﬁ@ﬂbﬁ%’—%i BENEEZ. W
I, KEMEESAGE. tEXKFR. AER. MR EERSCET S AL HEBEGELTb
9’379 6%~151.4% % X LM B B & B A LG A H, W COREFBHEAG®R. XELEFHR. AER.
BRRAFERFECENWMELMEER N EERE., KRALFGTAA COREABR AR A THBRLNR
RTINS HAERERXR.
COREHE AKXT A%k WEMR BB BBREXYKR KXFABRMEETHPAL)
1 Q948.11 A 1 1671-3990(2009)05-0837-05

Effect of Free Air CO, Enrichment (FACE) on phenolic acid metabolism
in winter wheat leaf under different nitrogen levels

CAO Ji-Ling"?, ZHU Jian-Guo®, MA Hong-Liang"?, ZHU Chun-Wu'?,
YAN Jian', ZENG Qing*, KOU Tai-Ji*?, XIE Zu-Bin*
(1. State Key Laboratory of Soil and Stainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100080, China)

Abstract Effect of elevated pCO, on phenolic acid metabolism in the leaves of winter wheat under low N (150 kg-hm™) and nor-
mal N (250 kg - hm™) levels was determined via FACE. The results show different impacts of elevated pCO, on the contents of
salicylic acid, p-Hydroxybenzoic acid, cinamic acid, ferulic acid and vanillic acid, as well as phenylalnine ammonialyase (PAL) ac-
tivity in winter wheat leaves under low N and normal N levels. At 1ow N level, salicylic acid, p-Hydroxybenzoic acid, cinamic acid,
ferulic acid and vanillic acid are respectively significantly enhanced by 33.7%, 119.6%, 26.7%, 39.9% and 28.6% due to 30.9% in-
crease in phenylalnine ammonialyase activity under elevated pCO,. This, however, does not change significantly under normal N
level. Hence the influence of elevated pCO, on phenolic acid metabolism in winter wheat leaf depends on N supply. It is highly
important to determine appropriate fertilization rate in elevated CO, conditions. Furthermore, total phenol content shows the same
variation trend as that of salicylic acid, p-Hydroxybenzoic acid, cinamic acid, ferulic acid and vanillic acid; and 79.6%~151.4% total
phenol variation is caused by these acids changes. It then suggests that total phenol content increase in winter wheat leaf is partly
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accounted for enhanced phenolic acid metabolism under elevated pCO,. Under low N level, the rise in atmospheric CO, may indi-

rectly affect wheat-weed relationship by changing phenolic acid metabolism.
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Tab. 1 Impact of FACE on the content of total phenols and the activity of PAL in winter wheat leaves under different N levels
CO, [CO:] N N level Total phenols content (mg - g™) PAL PAL activity (  ODagonm - mL™ - h™)
F NN 0.82+0.10 14.43+2.00
LN 1.27+0.09 20.20+2.10
A NN 0.89+0.07 14.63+1.72
LN 0.97+0.14 15.53+£1.95
ANOVA Pco, * *
Pn * *
Pco,n ns ns
Pco, Pn Pcoxn CO, CO, , N *x xx
(P<0.05) (P<0.01) Pco,, Pn and Pco «n mean the variences from [CO,], N level and the interaction between [CO,] and N level,

respectively. ns means the difference is not significant at P<0.05. * and ** indicate significant difference at P<0.05 and P<0.01, respectively. The

same below.
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Tab.2 Impact of FACE on phenolic acids content in winter wheat leaves under different N levels pg - gt
CO; N -
[CO,] N level Salicylic acid p-Hydroxybenzoic acid Cinamic acid Ferulic acid Vanillic acid
= NN 57.1%3.2 55.8+3.8 52.0£5.5 213.1+21.1 209.4+21.2
LN 118.2457.5 103.0%5.4 77.3£2.8 441.4+28.6 324.6+18.8
A NN 60.0£1.9 57.4+1.3 51.742.8 213.0+1.7 261.0+10.9
LN 88.4+8.5 46.9+10.4 61.0+2.4 315.5+21.9 252.4+16.0
ANOVA Pco, * *x * * ns
PN **k * ** ** Kk
PCOZXN * *%* ns * *k
LN , CO, C N (
cC N , R?=0.398, P=0.028),
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