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Abstract

Abstract

Soil C, N cycles were the most basic ecological processes of the agroecosystem,
understanding soil C, N cycles was the premise to study the soil C, N cycles of the
terrestrial ecosystem. A small area in Wuchuan catchment of Nanjing County was
selected as the study area in this paper, and taking the banana fields which accepted
high fertilizer rate and covered a large area as an example, using model simulation as
the method, simulated the soil C, N cycle processes and output characteristics in a
longer time scale (1998~2007) with NCSWAP model, and also carried out scenario
analyses on factors of management measures which were likely to effect the soil C, N
cycles. Finally, gave some constructive suggestions for agricultural production and
management. Research findings were as following:

(1) Testing the seasonal variations of soil NOs-N and SOC content at the
banana fields which were simulation by NCSWAP model. The results showed that the
measured value of soil NOs;-N and SOC content were agreeable with the simulated
value. The simulation results of NCSWAP were comparatively accurate, so that it
could be available to simulate soil C, N cycles and conversion process in a longer
time scale.

(2) We simulated soil C, N cycles and output characteristics at the banana fields.
It turned out that plant uptake, leaching and ammonia volatilization were the main
reason of N loss, and the annual variations of plant uptake and leaching were large. N
loss by denitrification and surface rainfall runoff were secondarily, and the annual
variations were relatively small. The moisture condition was the main factor caused
annual variations. The output of distinct N cycle processes and net amount of organic
N mineralized were a little higher, which were caused by the high fertilizer rate in the
study area. In 10 years time scale, soil TN content appeared a bit decreasing trend,
when soil SOC content kept balance as a whole.

(3) We analyzed the effects on different the C. N cycle processes under three
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Abstract

scenario analyses including reducing the fertilizer rate, banana residue returning
treatment and changing the irrigation mode, and then put forward the best
management measures.

Reducing the fertilizer rate: on condition that the fertilizer rate decreasing 30%,
plant uptaked N and net mineralized N just decreased by 11% and 12% respectively,
and was less affected. Fertilizer rate dramatically affected N leaching process, the
decreasing amplitude was 50%. N lossed by denitrification and surface rainfall runoff
decreased by 16.8% and 33% respectively. The decreasing proportion of ammonia
volatilization was 30%, and equal to the decreasing of fertilizer rate. The above results
illustrated that high fertilizer rate didn’t enhance the utilization ratio of crop, but
enhanced N loss processes, and caused environmental pollution.

Banana residue returning treatment: the treatment severely increased the nutrient
content and net mineralization amount at the banana fields. Soil TN content were
always greater than the initial year, SOC content increased from 12.9 kg-g” to 13.8
kg-g', the average annual net mineralized N increased by 95.3 kg N hm?-a”', and the
amplitude was 40.3%. The growth of average annual value of plant uptake N was
6.7%, and the growth of the average annual N lossed by denitrification was 37.7%,
the change of other N loss processes were small, appearing increasing trends slightly.

Changing the irrigation mode: Improve the irrigation mode by means of
changing the irrigation time, we find that it could decrease N leaching at the banana
fields effectively. The average annual N lossed by leaching decreased about 20%, and
had little effects on other processes of N cycle.

(4) Agricultural best management measures and security policies were proposed
based on the working above. Management measures included measures about
fertilizer, irrigation and tillage. The security policies mainly included formulating
limited technical standards of agricultural production, and completed the management
system of agricultural environment.

Keywords: NCSWAP model; soil carbon and nitrogen cycles; management measures;

scenario analyses
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Fig. 1-1 Soil biological carbon cycle processes(After Chen et al., 1998!'*)
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Fig. 1-2 Seoil nitrogen cycle processes(After Porporato et al., 2003}
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(1) AW E AR TR (biological fixation, wet and dry deposition)
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(2) W 464 FH (mineralization)
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B AE R 2 W8 34T, 1 56 2 & Ak (ammonification) , A HL A AL 4
NH,-N, — B4 FINH -NF YRR AL, 55— 565338 N0 A6 10 58 = AN B R
T4 A F (nitrification) 7 A6 NO5-NBINO, -N. AR M (L FE A2 1R 2 IR 55 K]
FIREm, K 4. BARTE R O/NL A A KOIR B LB i I S {250,

(3) YL (plant uptake)

TR TR AE AR 38 b R TN S Sl OB A i 4 23 e 11
ANEEIIEFE, A F R BATCHUE I F A, KR LI NH, N 8 3,
RHAEYIAER BRI B RGP 3, g A S NH, N A, Tk
B IR NOs-N 2 3= o AHAWR M2 31 387K 43 454 ZUNE it FH 45 DRI 35 11 5 T

(4) W1 H (leaching)
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TR, P N S 22 ATNO S -NbR HH A - R 2 e N KPR G, sl A AL
TEFIE ASASBUR, NO-NKHha 5 T3 it . /Kor 4 F MaNE A A2 R 22 % )
HE,

(5) RAHAAEH (denitrification)

SAHAAE 4R NO3-N #38 Jp NOy =N, HE— i J5U NH; Il NOx 111 1%
AR FE o R AE R A I A G A AP AR BE AT A ALAE I AR B
TR BRI R AILL NOy-N by (s 32 2501, Semi 43 A ik
TEF I SR 3 LK 464 AHLER NOs-N 4%

(6) % 4% & (ammonia volatilization)
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B, HATENE . wlINPESEO0 R, AT = = PRSI 2 N, (K24
TIER R AT PRI ) N RS BRI, H A A
HE L REMAC AR A L3 SOC TR REMIRE W, Sz LY AES RS
ARG KRR MBI ST R ZR SR IE, Inssxt HIE—F Y AES R G+
C. NATHHKWZ A BRI, @I58 K C. N IRFMER, X) T4 30l
PR BRI D A S5 e RAT BB

1.2.3 ST T EBR AR N
1.2.3.1 AR 44

(1) it

T NE FE 2 0] IS ARl R A S, AT A i B g Tl S A A ] Y 1
KR 2008 4F, = KMV JRUN 85 22300 01 /N - He U i 11
AT TRIFT, 4 SR It N e 5 v T 7 R, L IR0 A o B d iy T IA 1,47 mg
N kg'-d", FHERLER N 0.27 mg N kg-d™, 170 e M 5% e PO S M - 3 7
A P 98 fe it vl 0.69 mg N kg™'-d s

it N 0 2 5% e bR A T R PR FR oo P RN T R G i -
NOs-N &4, 51 NOs-N 7E -4 FZR, SN Z s iv e K, B
TR, 13 NOy-N IS8 bt it 2 i S e v ™), 1998 4F, Yoy 4200 £
KA NOy-N & AT E R, iR LS 112.5~150 kg N hm™2a™ i, +
1 100~150 cm [ NO5-N 2 & miik 14.5~21.4 mgkg'; 2007 4F, £ & ¥ E
WH I A AR S S BE B AT A e, 48 NOs-N R It R Al A v

Ryden F1 Lund™ S.301 7% K DUEAE BB IMEY) 38, il 1 stk
(%] % 200 kg N-hm™-d™; Mahmood “5 A} Sanchez %5 NP> 2156 J5AIE SE T it %
0 SO A R BBV T, A5 DB v 8 2 = T NN 22— KRR A &

6



457

B ik

ORI 3 BRI 7 3 NOS-N WK 2002 4E, Strong 251
WFFEA W, v0 5 3 1) S A AL AN O, ™-N K B 11 96 & 7] L Michmelis-Menten
ANRAE, 3T NOy-N WKETE 40~100 pg N-g' I, RALHEFEASZ NOs-N
WRIESm, BVEEHN, 21 NOy-N K EL T 40 pg N-g' i, 22—,
LA NOy-N [ BB 2 R I P PER 35 2007 4, 4R BAgPORIL
FNRIEAN Y IR Y, iR S LI NOy-N &&= RIEAHCCR, it
SR T o P S 1 - S A A 5 A 1 0.6 kg N hm -d

2009 4, TRz RIS BT U I, NHs PR RN R4,
T RGP IR, NH; $ 5 45 2% R o S LA 2k 36 14y Bt B Py BEAI i FARAEG
DAL AT 5 4 30% AU FH 5

(2) HEAERIE

2009 4F, BRI EEPITUAS ]t AT A 1 T2k S T S A T e Ak
B, IR = WET TR AT T ARG AR FE AR N KRR C N R E T
PR, RIUE TORREFFAE I 35 11 60 d IRkl AR, Akl
RN AT HURFITCH LIS S AL > B > AL, 33X 35 Wit HI AT LI
Ak OIS e IR R ), (B HUAE SRS A AR B 2 v T 3 C
N &i, S T HURMRE, B n T3t A A . 9 A JEH LR
JEFREF3L SOC M1 & R MARLARIEEAS, B THAEYX A UE R R A
5, MK SOC Iz i, A2 COr HEE AN KA, PeAEREE T e,
fifi 135 SOC % S/l R BT et o

(3) AHUEH R

1993 4, # AP TR A HLILEL C/N o m 4 5 R A M Rk 2
MR Ve, EEMEY AR 1996 45, 2Rk REPWESTA LR C/N XHAE
FHAZ RSO BN 520, I HUIEEHY C/N 5AHUE T % 2 5
FIRLEADS, ANEN IR AEA 17~21, C/N FRE2] 14 BAPTRCE
wA .

1991 4 Vigil F1 Kissel, U} 1995 4F Quemada F Cabrera®* 315 515 A Bl
J T2 B 2R (A Rk s i B ML A FH IR G518, 2R e AR T3 2R el T
SURRIRIC S 00 TR G R, S RIS B 43 R e, ] Re PRI U b 2. 1991
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(4) JNEJT =N

Tt AE )5 2 3 B g R RE P AR, 2008 4, ARgR DAY AR WK ) it
JNET7 A R T g D NH; (R A e, 00 5 /K AL B ) AR 2 1 2 K
7R i R A0 4% 0 5 78 - R AT 8 ) 28 4% K

1.2.3.2 /Koy &4

(1) S -E30 A1 FH 52

5 PN A 6T 3K o R A R R I U 2, kA Ok E — € R3]
W, KSR N2 S 80 AR N, (B T e M, WS
FH AR RN . 19724F,  Stanford 5%} 58 Py 155 9% 38 105 4 4 34T 4540
WM, EN b E S LK & B R B IEAR, 14-0.50~0.03 M Pa 1A
KAE, BAEJE I -0.03~0.01 M Pa; 19824F, MyersBPWISTEM], AHLEN 1k
(B K 43 2 B 49-0.01~0.03 M Pa; 19974F, Quemada¥Cabrera¥ [FIRFFT I3
7K S /N T 12% 0, T3l (IR BE R T s T 0, iR b %
TR

(2) X358 S A A VR FH 5% i

ANTE oK A AR, g RORE A R B R 2E SR R . 19914,
Klemedtsson 5P VR I3 8 K BEABAFAE — AN BIME, MR TFXABIMEN, Ak
HORANG23 BEAE IR S G N SURIBE I, 2K TR BE R, R R S
THEK S BACMER 22 20014, Puf UM W) 4 R BE AL 1 8300 S A Ak
PR BN 12~38%F i H1I36~51%, H T4 an BAC AL TR e JFUIR A, A fuqE
WS, ANRELS T RAE IR AL R Z IINOY N,  RABI [ 4 T .

(3) Sk LIk A 1 5

FRH KO3 S R IR (R X 1o 19814F, 23RS s it N0y N
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20074, 5 SR NG - 38R TS I K R NOy N s AT 5,
GO W AE R 2571 (7~8 )3 /K P IFINOy -NF 3k B A 4F f . R ) 33
RS K o A A F TR MINOS-NAE L3R 1A 8y, AR JS HEAT K8 8 vy
T3 i LB ) N IE RS K L RIH L2 1 3 N 2 A %, RAE AN I A 10 2
I, AKNERFESRANFEA, X R R S .

1.2.3.3 #ELMHF

(1) BRI

&4 ()BT DLORGP L ) S A, 3G IR PR, ki B AR
51 TR K 20024, Halvorson U F5E 4 W /N2 St v T BF; 2007
4, Soon VR B G HEAE BHE T 0 BRI SR B R, (HEY)
Ao AR KM ZR, SRS m TP, MR RS B Sy & 2R,
19964, Lopez-Bellido5™ 35| 7 A1 45 18, AR HA RIF 5T 2 W BB It T /1y
Z2 I AN I TPNOS =N IR B i 1 e A Bt T S 0E ] 13X — 4518, B M
58 1 IR AP R S

(2) 1EDECAE AL PR E

—RAEOLE, AERAESAE T LA S B T . 20014,
Lopez-Bellido®5 "W 5% 3¢ WA /N 22 7 A Hb i) T o1 S0 A 20 4 35 10 T TR 478 i R K PH
£ (Helianthus annuus)[Al/EHE; 19964F, T RIS W RS I 4E Py K 484
i PR IERER P e LA M R W R = I, IR N 6.54~15.87%; 20104,
SUR SR IR MR E S K R AR AN MOPAE 2 1), IR R A
BERZESR, BAERB AR R P>K RRAE>H1E

(3) 1EWsAE FREFFE A H

VEV) VAR AE 78 o AR ik A BEANAX BE3 00 4 28 3 G2 A B 0 5% 20 A AR H
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