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Hfectsof Freeair CO, Enrichment ( FACE) on Growth Duration o Rice ( Oryza
sativa L.) and Its Cause
HUANG Jianr Ye' , YANG Lian-Xin', YANG HongJian',LIU Hongiang' , DONG Qui- Chun® , ZHU Jianr Go? , WANG Yur

Long"

¢ Key Laboratory o Crop Cultivation & Physidogy d Jiangsu Province, Yangzhou University, Yangzhou 225009, Jiangsu; 2 |retitute & Soil Sdence, Chinese A-
cademy o Sciences, Narjing 210008, Jiangsu, China)

Abstract : GQoba atmogpheric GO, concentrations ([ G0,]) are projected to reach levels of 650 - 780U nol - nol ~* & the
end of this century (IPCC,2000) . Theincrease in anmospheric [ G0;] has the potertid to enhance the growth and develop-
ment of rice. However little is known about the efect of freerair GO, enrichment (FACE) on growth duration of rice and its
physologcd cause. S we conducted a FACE experiment & Anzhen ,Wuxi ,Jiangsu Province ,in 2001 - 2003 ,udng the
Japonica cultivar Wuxiangjing 14. The target [ CO;] of the FACE plots was 2004 nol - mol * * above thet in the ambient air.
Three levels of N were supplied:low (LN ,150 kg ha™ ) ,rormal (NN ,250 kg ha™!) and high N (HN,350 kg ha™*).
Resuits showed that : Gonpared with CK ,the duration from sowing to heading , from headi ng to meturity and the whole gronth
duration of rice shrank 3- 5d (mean vdue 3.4 d) ,1- 5d (mean vaue 2.4 d) ,4- 9 d (mean vaue 5.8 d) days in
FACE treatment. Increment of nitrogen gpplication rate could weaken the dfect of FACE on growth duration

FACE trestment resulted in the obvious decrease o N contert in rice plant and obvious increase of P contert in rice
plant and soluble carbohydrates content in sem and sheeth at different growth gage Mutiple regresson and path andyd's
indcated that the sequence of factors which had sgnificant efect on whole gronth duration from the biggest to the stdlles
were N contert in rice plant & jointing sage, P content in rice plant a heading sage, sluble carbohydrates contert in
dem and sheath a heading 9age and N contert in rice plant a N-n lesf dage. This suggeds thet one of the physologica
reaonsfor the reduction of whole growth duration is the obvious decrease of N content in rice plant & jointing Sage and ob
vious increase of P content in rice plant and luble carbohydrates content in gem and sheeth a heading Sage
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N 2001 150 kg- hm™%(LN) 250 kg P
-hm™2(NN) 2 ,2002 2003 150 kg- hm™?
(LN) 250 kg- hm™?(NN) 350 kg- hm 2 (HN) 3 5
N 6 12 6 18
g 28 7 30 2.1 FACE
N 60 %, N 40 % P 2.1.1 FACE —
70 kg- hm™ 2, 6 13  FACE — 1
7 10 ( 5em,7 11 8 1 ,2001 2002 2003 ,FACE —
4 8 5 7d 4.5 3.03.0d,
) 3.4d ,HN NN LN
3.03337d, N FACE
1.3 —
1.3.1 2.1.2 FACE —
, — — FACE — 2
(d) 2 ,2001 2002 2003 ,FACE —
1.3.2 N P 3027 20d,
2.4d, —
(100 ), 5 ,HN NN LN 1.0 2.0 4.0
, (105 30 mn,80 72 d, N FACE —
h, N
1 FACE —
Tablel Hfect o FACE on growth duration from sowing to heading stage o rice in 2001 - 2003(d)
N (e7}
N trestrmert QO treatment 2001 2002 2008 Mean
HNY =2 — 101 100 100.5
Ad — 104 103 103.5
NN F %8 100 98 9.7
A 102 103 101 102.0
LN F % % 97 97.3
A 101 102 100 101.0
Mean F 97.0 100.0 9.3 9.8
A 101.5 103.0 101.3 102.2
Y HN: NN : iLN: 2F: 0, IA: O, ()
Notes: ¥ HN :High nitrogen; NN :Normal nitrogen; LN :Low nitrogen. ? F:FACE ¥ A :Ambient(CK). The same below.
2  FACE —
Table2 Hfect d FACE on growth duration from heading to mature sage o rice in 2001 - 2003(d)
N (e07}
N trestrmert QO, treatment 2001 2002 2003 Mean
HN F — 58 60 59.0
A — 59 61 60.0
NN F 54 57 58 56.3
A 56 59 60 58.3
LN F 52 53 55 53.3
A 56 58 58 57.3
Mean F 53.0 56.0 57.7 56.2
A 56.0 58.7 59.7 58.6
2.1.3 FACE FACE 2001 2002 2003 ,FACE
3 3 7.5 5.7 5.0d, 5.8d
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J,HN NN LN 4.0 5.3 , N ,
7.6d, N FACE FACE N ,2001 2002 2003
,FACE
3 FACE
Table3  Hfect d FACE on whoe growth duration of rice in 2001 - 2003(d)
N 0 2001 2002 2003 Mean
N treatment Q0; tregtment
HN F — 159 160 159.5
A — 163 164 163.5
NN F 152 157 156 155.0
A 158 162 161 160. 3
LN F 148 152 152 150.7
A 157 160 158 158.3
Mean F 150.0 156.0 156.0 155.1
A 157.5 161.7 161.0 160. 7
F * * * *
N * * * *
ExN * * * *

Note: * P<0.05.

2.2 FACE N P P 39% 8.0%
2.5% 18.8% 8.6% 10.9%,
2001 - 2003 FACE , ; FACE
N P
4 4 ,FACE 7.7% 17.3% 10.9%

N 3.6% 4.8% 26.8% 8.2% 22.6%,

1229% 13.4% 10.1% 10.2%, ,
;FACE
4  FACE N P (2001 - 2003)

Table4  Hfects o FACE on nitrogen content ,phosphor us content in rice plant and soluble car bohydrates
content in ¢em and sheath at different growth stage o rice in 2001, 2002 and 2003

N Nitrogen content P Phogphorus content Sluble carbohvdrates cortert
Year CQO,
N-n led Joi nti ng Heading Nen ledf Joi nti ng Heading N-n led Joi nti ng Heading
dage dage dage dage dage dage dage dage dage
2000 F 2.83" 193" 167" " 0.54™ 0.41"" 0.38"" — — —
A 2.97 2.22 1.86 0.52 0.35 0.35 — — —
2002 F 3.05" 19" 1.28"" 0.41° 0.40" 0.34"° 46. 96" 87.88" " 95.70" "
A 3.16 2.19 1.42 0.38 0.37 0.31 43.61 69.31 78.06
20038 F 2.83" 193"° 167" " 0.52™ 0.40™ 0.35° 34.52° 60.20 " 88.51 "
A 2.97 2.22 1.8 0.49 0.39 0.32 20.43 54.29 81.82

Notes: ™ ron-sgrificant; © P<0.05, " " P<0.01. The same asfollows

2.3 N P ,

,FACE , P
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Table5 Reationship between whde growth duration and nitrogen content , phosphor us content in rice
plant ,sdluble car bohydrates content in sem and sheath at different growth stage o rice
ftem N-n lest soge Jointing sage Heading sage
N s . -
Nitrogen content in rice plant 0.35 0.84 0.65
P ns ns -
Progphorus content in rice plant -0.42 -0.Z7 - 0.66
Sluble carbohydrates content in sem and shegth - 0.197 - 0.44% 076"
Notes: "™ ron-sgrificant; ©~ P<0.01.
(RP=0.81) , N
N P ,
9 : P
’ N y N
(X1) N (X2) P ( 6 ,FACE
(Xa) (Xa) N , P
Y=139.47 + 2.57 X, +12. 87X, - 34.68X3 - 0.04 X4 FACE
6 N P
Table 6  Path analysis o nitrogen content , phosphor us content in rice plant ,soluble car bohydrates
content in sem and sheath to whde duration o rice
Pah codfficient 1Y 2 oY 3.Y 4 Y
N X 1
Nitrogen contert in rice plant & N-n led gage 0. 1010 0.3116 0. 0658 0.0563
N X2,2
Nitrogen cortert in rice plart a joirting sage 0. 0502 0. 6270 0.0794 0.1125
P X33
Phogphorus content in rice plant a heading sage - 0.0298 - 0223 - 0.2230 - 0.0307
X4 4
Sluble carlohydrates ocontent in g¢em and - 0.0427 - 0.5304 - 0.0515 0.1330
sheath at heading sage
O, —
3
,FACE
3.1 CO; 14 —
0, — 2.4 d(2001 2002 2003 3027 204d),
, [14] ,Q0, 5.6 d(2001 2002
— 2003 7.5 5.7 5.0 d) ,
, ,  HN NN LN ,FACE —
Kobayashi [ ,FACE 1.0 2.0 4.0d,
2d ,FACE 4.0537.6d,
14 — 3.4 d(2001 2002 N FACE —
2003 4.5 3.0 3.0d),
Kobayashi (101 14 ,
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