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Estimation of Net Carbon Balance and Benefits of Rice-rice Cropping Farm of a Red Earth Paddy Under
Long Term Fertilization Experiment from Jiangxi, China

LI Jie—jing, PAN Gen—xing, LI Lian—qing, ZHANG Xu—hui

(Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Data of crop yield, soil C stock, fertilizer application rate were collected of a longterm fertilization trial in Jiangxi red soil region. A
consultant survey of agrochemical inputs, management inputs and labor input for the local production system was conducted. A analysis of
productivity, C inputs and C squestration was evaluated and net C balance was estimated under different fertilization schemes. The results
showed that total annual C balance of the double rice system ranged from —2.2 t C+hm™+a™ under compound chemical fertilizers and 3.2 t C+
hm™-a™ under combined inorganic with organic fertilizers. The net C balance was not significantly different between the fertilization treat—
ments studied. Hpwever, annual C sink and grain productivity was enhanced respectively by up to 50% and by 30% under combined inor—
ganic with organic fertilization comparted to compound chemical fertilization. It is suggesting that combined fertilziation of inorganic fertiliz—
ers with organic fertilizers would be a critical option of agricultural management practices to enchance the rice productivity and C sink effect
of the rice paddy field.
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FULPE 35 (116°20724"N,28°15'30"E ), iy HL AU
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R RS R TR + & B KRS 10 i AE YR T &
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#1289 d, FEFHIE 6 480 °C; &R 17.3 C, &% AH
(1 A)RIEH 4.6 C, iRmmARiRE T i5-10 CA R,
WA TS EKGE ; EE0EBHR, &HBA (7T A)F
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kg™, 4#E 048 g kg, &8 1039 g kg, B R
(NaHCO;-P)4.15 mg -kg™, 3% 4 (NH,0Ac-K )80.52
mg- kg™, f{iHL(<0.001 mm)24.1%,
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Table 1 Amount and dosage of annual inputs and the price(CNY,2007)

# A Input #r& Amount and dosage #i#% Market price(CNY)
FhF Seeds JK#5 Rice 60.0 kg-hm™ 7K %5 Rice 3.6 kg™

{KHE Fertilizers 4E 83T Annual total N 90 kg+hm™ N 2.4 kg™, P23 kg, K 1.8 kg™

P45 kg-hm? K 75 kg*hm™>

424 pesticides 4E Hit Annual total 7.5 kg-hm™ 5.5 kg™

VEWE Lrrigation 4F 341 Annual total 7000 t-hm™ 450 JT-hm?-a™
HLH, Diesel #EHi Diesel consumption 37.5 L-hm™ a3 Diesel 8.0 L™
and power FEHL, Electricity consumption 70 kW -hm™ i, Electricity 0.80 kW=+h"!
AT Labors 13~22 A -K 13~22 person per day 25~30(_A +K ) one person per day

BORLRTR VLA 41 35T T Data obtained from Jiangxi Institute of Red Soil.(2007 )

B 1, IABEaR4E 1981 4£5)] 2002 4F, CK LB
B—HATERMKF, X5 CK 4LBGA 5 R K57
SR K. NPK ARBRE SR SESR 00, H= Bk
BIA B A PLICHLAE B4k 2

A FIFEAE AL B T & A S R G0 A 7™ P BRI

FHEBCE SN 2 PR, &3R5 BRI
A F(2.14+0.05)~(4.0240.02) t C-hm?-a™ B FEE 5
BREEZHNAKR, AT (2.37+0.07)~(3.87+0.06) t C-
hm?-a™; 2 B R G RBAFBTE R TN T (0.6~0.7)t
C-hm? a', ZEMFEZEAT(0.8~0.9)t C-hm?-a, Ho,

R 2 AEBELETREESREESPREEREAHERE( C-hm™-a™)

Table 2 Estimation of carbon adsorption and emission in agricultural ecosystem production under different fertilizer treatments(t C+hm=-a™)

B1% Early rice W% FH Late rice
i@ Carbon flux Y
CK NPK NPKM CK NPK NPKM
FRIL C sink
YEY[E R Carbon assimilation 2.07+0.06 3.38+0.03 3.86+0.03 2.29+0.08 3.34+0.05 3.71+0.06
SOC 0.08+0.00 0.09+0.00 0.17+0.00 0.08+0.00 0.09+0.00 0.17+0.00
/N Subtotal 2.14+0.05 3.47+0.03 4.02+0.02 2.37+0.07 3.43+0.05 3.87+0.06
C JB C emissions
2%5h /7 Labor 0.02 0.02 0.03 0.02 0.02 0.03
VEME Lrrigation 0.15 0.15 0.15 0.38 0.38 0.38
LB Tillage 0.03 0.03 0.03 0.03 0.03 0.03
ALHE Chemical fertilizer 0 0.09 0.09 0 0.09 0.09
25 Pesticides 0.37 0.37 0.37 0.37 0.37 0.37
/N Subtotal 0.57 0.66 0.67 0.80 0.89 0.90
20 -
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Figure 1 Grain yield under different fertilizer treatments in red soil region in Jiangxi
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Figure 2 Economic benefits of early and late rice under different

fertilizer treatments
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3.1 SKiH X 7 H 4 7 R G LR R B EE B

KHEESREAEZRREEHO E RS
RAAER , ARBVEAR L A = ZAR Y = b A9 AT b X
VLV LTHEHT , 7 s HE 7 T R A ARE R
R HRRICAON K 5 WA PR, A7 # AT
JUJ7 T4 T LR 4#T o
3.1.1 BRALAS A LR

ST M X pR 45 T A 7 B G i AR Bk HE
(BNERALAS ), AbFE CK NPK il NPKM 7E B f5Z 45
7 0.57.0.66 1 0.67 t C-hm2-a™, BEFEZ43514 0.80.,
0.89 1 0.90 t C-hm?-a™, 3 Ayt AR AL PR A B3 AR A KT
TCREALFE o Wb DX A Bl AR P B A B A4S, b3
NF.CF #1 CFM/CFS( —3& W E-35918 ) fEK R K 2243
Bk 1.86.2.28 F12.31 t C-hm2-a™, JHEEHEKZ4
$70.19.0.61 F10.63 t C-hm?2-a™, B3R EHE AR IR
B B AR 125 T AT Ak $H o T £ 08, IXC R A T80 3 X Fry ik
BASHH RS, FTLAR IR, RRK g AR K 2, ST X 1
Bk L AS 2/ INTF R T b X, LT R P BB AE 4T 8 b X
RE s}t 2 55 A T8 L DX A T AN [ & A e, DX A A it S
N 427.5 kg *hm™2,P,05 45 kg+hm2,K,0 84 kg-hm™, Tfij
LT3 X A N 90 kg -hm™ P05 45 kg -hm2 K,0 75
kg hm?, {UEHAE BRI ZEIT 5 5. T H., B X Ay
FEBEE LA BT[], R X K RS AR K 2 R R R
2 h, FHEIREE 15 K, MELLEH X FRE A K AT,
BRI 2 3K, BAEREK 5 Ko A, RRHIX
FAsh AR AL Rt TR 218 X 5 el
HLINFEN 10 kW-h, KX 7 14 kW -h, X622 73
LM X AR A BN F R IX
3.1.2 BRICAOV AY b g

AR HAEZS RGEA R AT AL 3T 2800
A L3R 3, VAT , 2180 AT Hh XA (7] e AE Ak 3
AR AR AR —E0 , #4925 NPKM>NPK>CK, B
{RFIAR AL EE, CK F1 NPK b FRAT S X B & B
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Figure 3 Economic benefits under different fertilizer treatments

in different cropland ecosystem
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Table 3 Carbon input and economic input for per ton grain yield and per ton carbon sink under different

fertilizer treatments in different cropland ecosystem

THERAESRS KERAASRG

W H Rice paddy ecosystem in red soil region Rice paddy ecosystem in Tai Lake region

CK NPK NPKM NF CF OF

A& (t-hm™)Grain yield 5.80 8.80 10.60 4.28 6.68 8.46

YRRIL (1C-hm™-a™)Net C sink -3.14 -5.35 -6.35 -0.91 -2.90 -6.96

HERIZ 25 (tgrain -t fertilizer")Grain yield on fertilization 27.62 41.90 50.48 7.70 12.01 15.22
HEAERRIL (1C -t fertilizer™”)C sink on fertilization -14.95 -25.48 -30.24 -1.64 -5.22 -12.52

FRAAS(1C -hm™)C cost 1.37 1.54 1.55 1.86 2.28 231

BRICHR A (1C -tC™)Carbon cost -0.44 -0.29 -0.24 -2.04 -0.79 -0.33

BN PERBRA (tC+t grain™)C cost per ton grain yield 0.24 0.18 0.15 0.43 0.34 0.27
25 A (It -hm?-a™)Economic Cost 2 689.40 3 545.80 4 558.30 2 135.80 3 744.70 4 626.10
BRI LT AR (JG -tC ) Cost per ton C sink -856.50 -662.77 -717.84 -2 347.03 -1291.28 -664.67

7 OF FIBUEF R 2 SILIEEC AL B CFM FIFSFTF SALAC B MEAL B] CFS BYFIME . £043E R AAERHE A28 0.21 t-hm™ (N.P,0s 1 K,0

), KX H 0.56 t-hm™,

Note: OF stands for the average of combined fertilization of chemical fertilizers with straw return and combined fertilization of chemical fertilizers with ma—

nure return. The amount of fertilizers is 0.21 t-hm™(amount of N, P,0s and K;0 )in red soil region,while 0.56 t-hm™ in Tai Lake region.
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