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Effect of Free Air CO, Enrichment(FACE ) on Yield Formation of Indica Rice Cultivar Yangdao 6

LIU Hong—jiang', YANG Lian—xin', HUANG Jian—ye', DONG Gui—chun', ZHU Jian—guo?, LIU Gang?, WANG Yu-long'

(1.Key Lab of Crop Cultivation & Physiology, Jiangsu Province, Yangzhou University, Yangzhou 225009, China; 2.State Key Laboratory of
Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract: The Chinese unique Free Air CO, Enrichment FACE, 200 mol - mol™ higher than ambient AMB research platform was used to in—
vestigate the effects of FACE on grain yield formation of indica rice cultivar Yangdao 6 under two levels of N input: Low (LN, 125 kg+hm™)
and normal N(NN, 250 kg+hm™) in 2006. The results showed that: (1)FACE increased the grain yield of Yangdao 6 significantly(P<0.01),
with an average increase of 24.1%. For NN and LN-levels, grain yields under FACE were increased by 18.0% and 31.0%, respectively.(2)
FACE increased yield components of Yangdao 6, averaging 6.8%, 8.3%( P<0.01), 4.2%(P<0.01) and 3.2%( P<0.01) for panicle number per
unit area, spikelet number per panicle, filled grain percentage and 1 000—grain weight, respectively. (3)FACE increased total biomass of
Yangdao 6 significantly (P<0.01) by an average of 21.3%, while economic coefficient was increased slightly. Grain yield of Yangdao 6 under
FACE significantly higher than those under AMB was chiefly resulted from the larger increment of total biomass stimulated by FACE.(4)N
and interactions between [CO,|xN effect were not significant on yield and its components of Yangdao 6.

Keywords: indica rice; free air CO, enrichment( FACE ); yield and yield components; economic coefficient
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Figure 1 Effect of FACE on grain yield of rice
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Figure 2 Effect of FACE on panicles per square meter of rice
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Figure 3 Effect of FACE on spikelet per panicle of rice
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Table 1 Probability of treatment differences in grain yield and

yield components, total biomass, economic coefficient of rice plant

TiH W AmE B¥r ¥y FE P
AT CO, 1 1411926 1411926 187 0.003
N 1 8090.5 80905 1.1 0330

COxN 1 65195 65195 09 0379
AL CO, 1 534.5 534.5 27 0142
N 1 150.5 1505 0.7 0412

COxN 1 159.1 159.1 0.8  0.400

REEREIAEE  CO, 1 592.9 592.9  12.0 0.009
N 1 28.2 28.2 0.6 0472

COxXN 1 0.8 0.8 0.0 0.900

459 CO, 1 385 385 170 0.003
N 1 103 103 46  0.065

COxN 1 1.4 14 0.6 0453

Tk CO, 1 3.0 3.0 238 0.001
N 1 1.0 1.0 3.7 0054

COxN 1 0.1 0.1 0.7 0420

e €O, 1 443 936.1 443 936.1 140 0.006
N 1 1375051 1375051 43 0.071

COxN 1 52461 52461 02  0.695

L FRL CO, 1 0.0 0.0 03 0571
N 1 0.0 0.0 13.6  0.006

COxN 1 0.0 0.0 0.8 0.389
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Figure 4 Effect of FACE on filled grain percentage of rice
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Figure 5 Effect of FACE on 1 000—grain weight of rice
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Figure 6 Effect of FACE on total biomass of rice
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Figure 7 Effect of FACE on economic coefficient of rice

CARZIRA HIX el 2 R E R Nt 4s
o KT FACE X/KFE ™ #5200, Kim SEPHIF 57K
], FACE b ¥ H AR 5 F A kitakomachi 1) 7™ &
SEAA L X TR 12.8% (3 2), Horf 19981999 Al
2000 4E4 FI39 N 16.1% 9.7% 11.4% ; &5 ML
Yang SEA 58 R W, FACE fifi 38 [ e i b ol A Al
14 77 34 oo BRI 12.8% , Hirf 2001 ,2002 Fil
2003 443380 10.8% 14.1% . 13.6% ., XL IT. 450011
W5 B, FACE Ab il = R 24 s A RE A 63 7= i
S TR N 34.19% (& 1), Hirh 20042005 Fi
2006 4F4r I TN 42.4% 27 3% 31.2%., WG 63 34
PR T4 HORE A SRR 1.66 435 . ASHFoT 4 S
FACE Kb PR 5 BRI RE 6 5 1 7 &7 25 b o)
B 24.1%, 7 LN b3 NN b P54 T, FACE fifi$5
& 6 4 L X BB A 7 18.0% .31.0% ., Ui FACE &b
Pl KRR A0 8 7 W B K TR b, (R 2N T 2
EIKAE Sl o AN [R5 TS Sk AR S A s 4 FACE &b
PR AN ], o] B8 S B S f TRl RE KRS S R
RUANA] i i, FAR RIS 1 ik — oY
TR R R AR E A5 SR TR Y
FetH . HAS FACE W5 R W1, FACE Ab FRATORE AR i
M Akitakomachi FEEL R REAALEL (455K TR
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Table 2 Summary of the responses of yield and its components, total biomass of different types of rice cultivars to FACE

T H HA? SRR EREE i
RG] 1998—2000 2001—2003 2004—2006 2006
IR 5 Iwate(39° 38'N,140° 57'E)  Jo#(31° 37'N,120° 28'E)  {T#((32°35'5'N, 119°42'E)  JT#B(32°35'5"N, 119°42F.)
e Akitakomachi WA 14 ik 63 Wifg 65
r 2SR AR R = RASHIE BRI

CO, HArve 570 570 570 570
HEEKF
4 LN 40 150 125 125
Hi% NN 80 1 90 250 250 250
&4 HN 120 1 150 350 — —
kL +12.8%" +12.8%" +34.1%" +24.1%"
PR TR R +8.6% +18.8%" +10.3%" +6.8%"
PRERAEEL +1.9%" -7.6%" +10.3%" +8.3%"
LhR +0.8%" +4.9%" +4.9%" +4.2%"
T +1.3%" +1.3%" +4.3%" +3.2%"
AW +129%™ +16%" +33%" +21%"

7 : (1)ns, no significance; *,P<0.05;%%,P<0.01, ()8l A Kim 259, (3K H Yang 9, (4)BdlA A X 20T AR,

LT BRI N 8.6% . 1.8% 1.76% 1 1.24% (35 2);
B M E T 5T R, FACE Kb PR R AR 14 FE4L
S SR T A0 Fe X BR BN 18.8% . 4.8% . 1.3%,
o A3 R A B0 L X PRO/D 7.6% ., T AT 5 25
G BE N2 FACE /K RE 1S 7= 1 2R A . X407
SELO-MRHE 63 SRR BT, FACE Zb 38l 63
AR T R A AR 5 S 3R TR E 43 0l Fb X B A
10.3% .10.3% .4.9%F 4.3% ., AWF5E45 K%K W], FACE
A PRI H ARG S R 6 5 RO REE AR AL A 455
TR 1) He X BRI 6.8% 8.3% \4.2% FI
3.2% ,FACE A FRX17 78 6 2B 1 50 ek 5] L %
IR, BEREUAE B R AN FACE /KRS 7= B i & 48
() B A X AT e R FURIRR AR B 1) 73 B & A g
ANii , FACE Ab3806H 43 BE & A AR 1 FH 2/ T
MBI KR SR O o AK AR AR AL EICh B AR 0
AEECFR AL FAE B 2208, ik gt S IF Y R W
FACE Kb #RAH R AR 14 5580 fh i fe 45 i 2 08/
IR AR R ARt 25 o, DT e K e g AR A 0l 2 ik
b, KT FACE A4S 6 5 R B AL 45 k25 3
i, J& FACE Zb3RIEIN T 43 AL FALEL , i 2l /b 1 1R
FERAEEL, A T it — P IRAWI

A K FACE &b B X5 A= 9 77 5 1952 i, Kim 555
FACE #f 5% 45 % 26 W] ,FACE b PR i 7K &5 Akitako -
machi (A4 77 1 V- SR 0R O 12% (3R 2) ., s e
SIS R KRN  FACE [l FFHE 14 (2B &t

S U REEE TS 16.2% , 2657 R B0 R 2,797,
XWLLTLAE NI 63 (Y45 SRR U], FACE BB 1 25 Hh
PE KRR A e, 38R R 36.19% , 3 iR
Y3 LU T B 53 B BB e i b K, FACE {34 63 119
LT R BT B 1.6% , AHFoE 45 R, FACE
Ab AT E RN RS 6 5 (0 2R W 1 35 L) HE 3
77 21.3% (5 6), Ze3% AL RN 2.6% (1 7).
RG] FACE Ab BRI B 1 42 =il A 63 Al
P 6 5 (WA fe 2 ™ o LR it o K B 3
TR EE A

ERNELTTAFRNT = R ASAFR AL 63 5T 4
R—F, 7E 125 kg-hm™ fFERE 3556 N AL (250 ke
hm2) %5 HRIFE G 6 57w J HAA B H 2 A 52
PRI A IR 7K F , FACE X BE#a 3 —2, i N &
W ZAFIF =YK, X AET08) FACE ffF5E Hh 7R 4
PR it N M 250 kg -hm2 38013 350 kg+hm?, kg
AP IRERE 14 ()77 8 B TR I RE . 8
i 6 S AL 63 HY3E Bt N 22 B AL T A H
14, 3X ] B 5 AN [R] 2R ARDK A G A AR R IR R he
DL BT A AR AR R A 2

KT COXN 1 ELAE RSN X AR = e S HAR) i [
RIFZN, AL R T, COXN B EAERN XK
Rt i SO iR R A s ma ) AR GA B W KT X 5
FE T 45 AR — 2 B IR 1 42
i, N EXS 7K FE CO, M 0 (A A1 1A A FHRE 2283 T [,
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