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Synthesis and distribution of organic substances in different types of rice during filling stage under elevated at—

mospheric CO, condition

LI Chun-hua'?, ZENG Qing', ZHU Jian—guo", LIU Gang'

(1.State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
2.Graduate School of Chinese Academy of Sciences, Beijing 100080, China )

Abstract : Elevated atmospheric CO, concentration ([CO,]) may enhance carbonhydrate content but decrease protein concentrations in

plants. Here a field experiment was conducted to examine the effects of CO, enrichment on synthesis and distribution of organic substances
in two different types of rice, Wuyunjing 21 (WYJ21, Japonica) and Yangdao6(YD6, Indica) under Free—air CO, enrichment(FACE) con-
ditions in China. Compared with the control, amylose and amylopectin content in grains of WYJ21 was increased slightly under CO, enrich—
ment, whereas the amylase content in YD6 grains significantly increased by 8.9%. Meanwhile, the B—amylose activity in grains of YD6 un-

der FACE was significantly decreased by 28.1% at post—filling stage, while no significant changes in ao—amylose and B—-amylose were ob-
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served in WYJ21. The sucrose content in grains was 11.5% higher at milk stage in WYJ21, but 14.4% lower at ripening stage in YD6 than

the control check, respectively. Meanwhile, the sucrose content in stems of WYJ21 and YD6 under FACE was significantly reduced at ripen—
ing stage and milk stage, respectively. In addition, the sucrose synthetase(SS) activity of stems in both rice types was significantly increased
at post—filling stage. FACE increased the sucrose phosphate synthase (SPS) activity of stems in WYJ21 at pre—filling stage and increased
that of YDG6 at post—filling stage. On the other hand, FACE decreased the protein content in stems of WYJ21 by 38.5% at ripening stage and
by 33.9% and 60.5% in YD6 at ripening stage and full ripe stage, respectively. Statistical analysis showed that CO,, stages and cultivars sig—
nificantly affected the sucrose content and SS and SPS activities in stems. CO,, stage, cultivar and/or their interactions significantly affect the
amylose and amylopectin content, a—amylose and B—amylose activity, and protein content. All these results demonstrated that different re—

sponses were detected in different types of rice to elevated [CO,| during the filling stage. Rice YD6 had greater CO, responses to some extent

than WYJ21.

Keywords: FACE; japonica; indica; organic substances
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Table 1 Significance of CO,, period, cultivar and their interactions on amylose, amylopectin, sucrose and soluble protein

HAFTER Amylose/mg- g™

SAEGERY Amylopectin/mg- g™

HERE Sucrose/mg g™ #E M1J Soluble protein/mg: g™

Kb FH Treatment -
G G S L G S L G
CO, * ns Hk ns ns *% wk ns
[iNp:L] ns Hk *k sk sk ns o sk
R ok ns Hk ok ns ok ok ok
COXHTHA ns ns w3 ns + *k ns *
COX Al ns ns ns ns + ns ns *k
B30 b il % P o ok P ok % P
COLXETHAX 5 Flr ns ns ns ns ns *k * o

TE:S LA G 435 CRZE W FIRPRL; + % F #3511 30R 0.1,0.05 F10.01 BEK¥. T,

Note:S,L,and G present stem, leaf and grain, respectively; +, *, ** indicate the significance levels of 0.1,0.05 and 0.01, respectively. The same below.



B, S KR COL TRIETHR X A RIS RO REREA DA LA £ B S L9 S0 827

18T wyj21

16 r

14+
- [ _1_7 7
2onr ] —T—7
%D L
% IOj
®o8r
= Cf
H et
m °f

4 L

2 L

0 — | |

FLa Y] SEASY]
Y

701 wyj21

601 _T_? ES 47
T, S0
|
E 40t
55 L
H 30t
ﬂ L
20k

10

0 — . —

FLab i SEFY
A

181 yp6
16j
14' % —r
12F

10

HAETEM /mg - ¢!

(=R S
T

AT A

70T Ype

50 ?[
40+
30

20

LHEVEN /mg - g

10+

T L] SEFY

HEE Y

[0 Amb FACE
E 2 AEEERERREZEEKBITAL R E RN RS EXTS[CO.18 M 52

Figure 2 Responses of amylose and amylopectin in grains of different rice to elevated [CO,]| at different stages
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Figure 3 Responses of a—amylose and B—amylose in grain of different rice to elevated[CO,] at different stages
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Table 2 Significance of CO,, period, cultivar and their interactions on activities of a—amylose , 3—amylose,

sucrose synthetase and sucrose phosphate synthase
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KbFE Treatment mg- ¢ FW-min™ mg- ¢ FW+min™ pg g 'FW-h Sucrose phosphate synthase/pg g FW+h™
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Figure 4 Responses of sucrose in each organs of different rice to elevated [CO,] at different stages
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Figure 6 Responses of sucrose phosphate synthase in leaves and stems of rice to elevated [CO,] at different stages
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Figure 7 Responses of soluble protein in each organs of different rice to elevated [CO,] at different stages
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