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and biomass production in a double-rice cropping system were investigated, for a further understanding of carbon assimilation in rice pad—

dies with the application of these new nitrogen fertilizers. Five different fertilizer treatments were set in situ to conduct a 2—year (2012—
2013) field experiment in Jingzhou, Hubei Province, i.e. CK:conventional urea, CRU : polymer—coated controlled—release urea, NU :urea
containing nitrapyrin, DMPP : urea containing 3,4—dimenthylpyrazole phosphate, and EM : urea combined with effective microorganism inoc—
ula. Static chamber gas chromatography was employed to monitor CO, exchange fluxes in rice paddies in the daytime. Leaf area index and
aboveground biomass were also measured during different rice growing stages. The results showed that CO, was assimilated from air to plants
in the daytime during the rice growing season and net CO, exchange fluxes varied with the change of ambient temperature and precipitation,
and attained a peak value at the jointing and heading stages. The application of new nitrogen fertilizers resulted in higher CO, assimilation
rates, of which NU caused an increase of 13.2%~51.6%, followed by CRU at 9.8%~4.1%, each compared to CK (on average ) during each
rice season. Promotion of leaf area and aboveground biomass were also investigated in different growing stages, and CRU caused the highest
increase for the peak values, by 12.4%~18.6% and 9.1% ~18.8% respectively. Through regression analysis, a linear positive relationship
was found between leaf area and CO, assimilation rate, and a parabolic relationship was found between aboveground biomass and CO, assim—

ilation rate. Thus, the application of controlled—release urea, nitrification inhibitor, and microorganisms all contribute to the increase of leaf

area and biomass and promote CO, assimilation in rice paddy ecosystems; controlled—release urea had the best effects.

Keywords: controlled—release urea; nitrification inhibitor; effective microorganisms; net CO, exchange; leaf area; biomass
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Table 1 Fertilization scheme in double rice cropping system(kg N+hm™)

by JEE Basic fertilizer SYBENE Tiller fertilizer HIE Panicle fertilizer
Treatment N P,0; K0 N P,0; K0 N P,0; K0
TLRG Early rice CK 90 60 30 30 0 15 45 0 45
CRU 120 60 30 45 0 15 0 0 45
NU 90 60 30 30 0 15 45 0 45
DMPP 90 60 30 30 0 15 45 0 45
EM 90 60 30 30 0 15 45 0 45
Wi Late rice  CK 90 60 30 45 0 15 45 0 45
CRU 120 60 30 60 0 15 0 0 45
NU 90 60 30 45 0 15 45 0 45
DMPP 90 60 30 45 0 15 45 0 45
EM 90 60 30 45 0 15 45 0 45

R2 NEBREBTHRERE

Table 2 Sampling date of each growth period in double rice cropping system

Fy A KZE Growing season  IRF Green date  43BE Tillering date %717 Jointing date JfHf# Heading date  FLZ\ Milky date  JiliZ4 Mature date
2012 FLFE Early rice 5/6 5/18 6/6 6/19 6/29 7/15

MifE Late rice 7/28 8/9 8/21 9/2 9/20 10/15
2013 FLFE Early rice 5/1 5/13 6/2 6/18 6/28 712

MifF Late rice 7/23 8/1 8/20 97 9/19 10/12
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Table 3 Average CO, exchange fluxes in daytime during double rice season under different nitrogen fertilizations

2012 FHLFH Early rice in 2012

2012 4EMEFE Late rice in 2012

2013 A4 FLAH Early rice in 2013 2013 HFWfF Late rice in 2013

BEHE CO, v e
Treatment ), exchange

flux/mg-m=-h!

N CO, FrAg i 5t
s, 0 IR
, exchange

Increase rate/% flux/mg - m2h™

I INER

Increase rate/%

CO, Hrag il 1t
CO, exchange

CO, M3z ffiei

B AN
CO; exchange ST Y

Increase rate/%

WA

Increase rate/%

flux/mg-m=-h! flux/mg-m=2-h™!

CK -461.3+26.3a — -425.9+17.4a —
CRU -524.4+64.9a 9.8 —-544.7463.3a 279
NU -540.5+63.0a 132 -526.0+68.7a 235
DMPP -535.0+81.7a 12.0 -496.4£65.0a 16.6
EM -481.9+30.1a 1.2 —-524.2+67.4a 23.1

-339.0+12.4a — -335.9+28.9a —

—-406.5+44.6a 19.9 -450.5+56.1bc 34.1
—-405.7+£75.4a 19.7 -450.5+£52.9¢ 51.6
-410.7+46.2a 21.2 -509.3+60.8ab 22.4
-391.7£64.2a 15.6 -446.6+73.7bc 33.0

T AF/NG FRFORNER R H] 22 5 B (P<0.05) . T I,

Note : Different lowercase letters indicated significant difference among fertilizations at P<0.05. The same below.
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Figure 1 Dynamic changes of precipitation, air temperature and CO, exchange in daytime in 2012 and 2013
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Figure 2 Dynamics of LAl in double rice cropping system under different nitrogen fertilizations
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Figure 3 Dynamics of aboveground biomass in double rice cropping system under different nitrogen fertilizations
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Figure 4 The relationship between aboveground biomass and LAI in double rice cropping system

- 10007 CK:R*=049, P<0.05 FLES Barly rice - 10007 CK:R=0.52,P<0.01 WA Late rice
s CPU:R*0.58, P<0.01 s CPU:R*=0.36, P<0.05 W
< 800 NU:R*=0.51,P<0.01 £ 800 NU:R=0.34,P<0.05 AL
3 DMPP: R*=0.57, P<0.01 T 3 DMPP: R*=0.56, P<0.01 2
'Y N 0 . 9 - [}
S = 600 FEM:R*=0.57,P<0.01 ol o 2 = 600 EM: R*=0.52, P<0.01 i o
z = Z E B
1§ 2400 I 400 [ .
ﬁ ﬁ . m
20005, & 200
8 & g
0 i i i 0 i M N
0 2 4 6 0 2 4 6
M- FRFE 4K Leaf area index M- FRFE 4K Leaf area index
O CK HICRU ANU < DMPP % EM —— CK —— CRU —— NU DMPP EM
5 WEBMAREHSAX CO, 4 HEENHEXER
Figure 5 The relationship between leaf area index and CO, exchange in daytime in double rice cropping system
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Figure 6 The relationship between aboveground biomass and CO, exchange in daytime in double rice cropping system
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