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Nitrogen and Phosphorus Losses from Surface Runoff in Tobacco - rice Rotation System in Northwest of Fu-
jian Province, China

ZHANG Yu-shu, DING Hong", ZHENG Xiang—zhou, CHEN Jing-rui

(Institute of Soil and Fertilizer, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China)

Abstract: To investigate the losses of nitrogen(N) and phosphorus(P) from surface runoff in the tobacco-rice rotation system in Fujian
Province, a located field experiment was conducted to study the effect of different fertilization measures on the losses. The results indicated
that the N & P losses mainly occurred in tobacco growing season, and the loss amounts were significantly correlated with the rainfall which
conducted runoff. With conventional fertilization, the loss amounts of N and P were 4.71~14.86 kg+-hm=-a™ and 0.93~2.20 kg-hm=-a”,
whose loss coefficients were 0.76%~1.27% and 0.47%~1.71%, respectively. Compared to conventional fertilization, the loss amounts in opti—
mized fertilization treatment decreased 1.25% ~13.82% for N and 8.82% ~14.99% for P, whose loss coefficients were 0.76% ~1.43% and
0.41%~1.54%, respectively. And the N & P losses with the treatment that increasing 50% nitrogen and phosphorus fertilizer applied would
bring about increase of 7.6%~37.6% and 21.5%~27.4% than that with optimized fertilization. Compared to optimized fertilization, the treat—
ment that rice straw returning increased the N & P runoff losses of 6.4%~16.4% and-3.4%~14.0%, whose loss coefficients reached 0.86%~
1.91% and 0.36%~2.00%, respectively. Based on the analysis results it was considered that the optimized fertilization could reduce N & P
runoff losses amount, more application of N & P increased the losses, and the rice straw returning also increased the risk of N & P runoff
losses.

Keywords: tobacco—rice rotation system; nitrogen loss; phosphorus loss; loss coefficient
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FEHE AR Y A 7= Hr N ] i/ ) SR ), TEAE
K= A R AT RVE A o A AR 3R B AR A e
FEARKm, BEHA FERARERZMER, L
RERYAEBE RS 54044 T7 €9, FER& R EIANEL, B
TEFULAE S I R 495.9 kg-hm2, TR KB E K
S5 1A RE ST 7K A v RS YL i 5 B A 225 kg-hm (1)
[ FR o AR AE A B it B in T FH AR BRI AR B XU
iR HRAR AR SRR EER N EEFEHE, K
HRTEERE , Rk AR SIS Y E 2K A5 e
FERR, FHE 270 KHH 94% R F w0 . 52%I1)
B R IR AR AR SR, fr 22K R V5 YL i) TN TP
H4T50 60%F 40%~50% 15 T4k AE s IRHERBE
K ER 5 YRR K AT Yt e 5 &E | Ak
ERAREFRK . IR, VLI AW b X A0 9
B EBIR T 88%~100% , K 97%1EF /KK E L2
PEBEFRRE, IR N & BEBARER 100%; 7E#
AKBIBIS Y A 32%3% B4R BHEK , @itk fi
ABHMAR SWABTHRSED 7%~35%"", L4F
e, TR E KT B SR H 28T E , R BB SR IR 5 B
SRR YR E 25 R T T RE,

HE AR IR E R A R4S 2 —2, 2009
SEFPRE R AL 6.9x10° hm?, fREAE HE FEEF
FE B FE AL b X DAAE - FE A i B A T A, R
AR A A K-BREEZ —, E2EEE
WL EAA SR AR E . WA, e E st 45 1
R, IK-BRAEH B AR R R &R T A
TR, (BRI X SR A 26 B 22 R K ARSI 5T T
RBEWAGT, WEAVEI X IE-FERERSEF
R B BB YRR R, B7E R I B A
M5 TS G R B AR B EEAR SR, s il R R R
TSGR FHE T

1 #BE57FE

1.1 M AERER

WEI 5 A FAR AR = TR AR Bl R AT
IR 117 °26'48" , b45 26 °44'53" HiabfE @48 vE 4L
X, JB TR L B X, ok A 3 2 XL
S, SRR 18.9 C, IR KIR-5 C, H4EFY
Wil 3.8 °C, TLFEH] 270 d 224, =10 CHEA
B 5 666 C, 4K EH 1 667~1 800 mm, +IHEK
L R HRIRRPEIE B A R B LD EE, TR R 2
15~30 cm, 2 E KL 1 m Kb, WIS HHE R B
IR AU 25.85 g-kg' 2R 1.39 g-kg ' . 2%

0.52 g kg™ BB A 167.45 mg-kg™ . BEE( B 24.63 mg-
kg™ FEZLAR 89.46 mg kg . pH5.31,
1.2 %

EAR R E 6 AL, =8 (Al
HE) L bt AT (R B SR B3R A X 3 e &
FEAE 7 A B L)) AL HERE (3% B i R (FEL 1k
FEAE A HERL B 2EA 3% 50% ) (4 BEwk (TEiik
FAE B RE L 2Rl B39 50% ) FIPE AL HEAE hn s =
W H (TR AE A HE R B A E IR T &
240 kg-667 m?), HAEERE 3 NEE  RAISE 2R
PUHES, /NX AR 28 m?, Wl [E] % 2008 4F 3 A
1 HZE 2010 4F 11 A 30 B, ERAFEREIIE, T4
FiFE KR

MZE R MUAERE AN BAE R AL BEAh, HAR&4b
P FH A4 HEk i b 2 ey M B P RE (12-7-22) A5 %E
BE(0-12-0) B ER B (0-0-50) FIAHAR PP (13-0-44.5)
H AL, W AEAE AL FRER FIRAE M b SR ALl 2 A
HE(16-16-16) , 34 BTt FIL M AR R (46-0-0), &4k
FRMEAC R ANER 1 s . FEAC TR RRAETR F A5t 5 =X
B Bt E A I U B AE B TR R R R
P RREAFIRE AR A Ot 7 XUt FH » R 2% b Bt
A4 HERL i b R Bk 82 (17.1-0-0)  JR 3R (46-0-0) .13 55
(0-12-0) FI AL (0-0-60) , & 4b ¥R it AL & 4K 2

£ 1 WHEFRG4E S5HEINE (kg-hm™?)
Table 1 Treatments and fertilization rates of

tobacco experiment(kg+hm™)

sz AT 261 KIBAE 5 2 YGBAE 58 3 B IE B
CK N 0 0 0 0 0
P;0s 0 0 0 0 0
K0 0 0 0 0 0

JEEE N 90.0 49 20.2 20.2 1354

P0s 975 0 14.4 14.4 126.3

K,0 3525 16.7 34.4 344 438.0

RALHERE N 1044 39 7.6 115 127.5

P,0s 96.9 0 1.0 1.0 99.0

K0 266.4 133 233 74.2 377.2

WaEiE N 1568 11.5 11.4 11.5 191.2

P.0s 96.9 0 1.0 1.0 99.0

K,0 2909 133 36.0 36.7 376.9

WEMEE N 1044 39 7.6 115 127.5

P,0s 146.4 0 1.0 1.0 148.5

K0 266.4 133 233 74.2 377.2

iAb+FEE N 1044 39 7.6 11.5 127.5

P.0s 96.9 0 1.0 1.0 99.0

K0 266.4 133 233 74.2 377.2




5 31 5 5

SR U 971

2 KBESRELEHEEE (kg-hm™)
Table 2 Treatments and fertilization rates of

rice experiment(kg+hm)

b3 HAE 55 1 YGBAE 55 2 YGBAE 55 3 YGBAE B
CK N 0 0 0 0 0
POs 0 0 0 0 0
KO 0 0 0 0 0

SJRREE N 718 1380 0 0 209.8

POs  36.0 0 0 0 36.0

KO 540 540 0 0 108.0

HALHEE N 667 662 16.6 166  166.0

POs 299 0 0 0 29.9

KO 360 360 0 0 72.0

WEMA N 1000 994 24.8 248 2491

POs  29.9 0 0 0 29.9

KO 360 360 0 0 72.0

WEMH N 667 662 16.6 166  166.0

POs 448 0 0 0 44.8

KO0 360 360 0 0 72.0

M+ N 667 662 16.6 166  166.0

POs  29.9 0 0 0 29.9

KO 360 360 0 0 72.0

B o REZRAFEAE 538 RE 4R R0 Oy =t A , ZERE
FE#E BT A , 18 BB A 43 51 R K F 938 F A L BE
BIA AR,
1.3 BEmRESHHT

BANXIEE 1 AMEFH A TRERTUK , &R
AR A 1.2 mx0.7 mx1.0 m, BIRART A S5 Sl &
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IR TR G [ 3230 % /b A A R S A AR
ATV B R R B W YR A A A s R
JEIEEE: KRR 3 60 Bk Bk Ao B R P U A
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TS 56 R g hon

54
n
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W £y
OCK M Fehe W ffieie [MEEE SmeEst DRk
RNR/NE TR R — A AL B E 22 5 B3 (P<0.05) T
1 AEIERBLEHSARSESARKLE
Figure 1 Amount of NO;— N and NH;—N loss with different fertilizer application
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MEAEAN BRI B T 11.3%~26.3%F10.4%~7.5% , HH
2009 Y2 FIRE] 5% B EKF. ML, FERIE
E—ERE L NESANRAR (HERABE,
22 AEHERLER SR RERRERENTI

P 2 B Wi 2t SRR B, A [t A A LS R BRI
Kz (HAR FEAFEG R R iR e Y
B IR —AF , 2008 4F- - Ab 3 Y SRR R R s S BRAE 4
A 15 HF7 A 1 H,2009 “Eyisl B4 3 A 10
HF 11 A 17 H,2010 A0 fEH B4 3 A 10 H 4
A 16 HFI5S H 23 H, MEI2&FTLIEH , BRI
B FEAE T IEMZE, 2008 4 .2009 4EF 2010 4E4H
FPR MR E A IR TR SR 80.1%~
86.6%.58.8%~64.1%F1 92.7%~95.5%, MRk EFE
7 i ek TR 2 (7 AR BROR AR U A R T B 2 R ) AR AT
Al MR TR R (3R 3), Z M B AR
BEH5FRENEE BESR B EEMEXXR,

ME 3 ATLLE S, ARGEIEAE SRR EZES

- CK

AR kg hm™

¥ HEIER

~O- AL < W R ERE
A (RAGHEAE D AL+ FEEE

R 3 RRMAESTREMEEXESH (n=37)
Table 3 Relationships between different form of nitrogen and
phosphorus loss from streamflow and the sum of preticipation

derived from streamflow(n=37)

AbE CK JBERE ULHERE SRR SRRt AR
AE 03628 0257 0257 0232 0327° 0361
BASR 0132 0134 0158 0224 0280  0.293
B 0408 04597 0428 0516  0398°  0418”
FIYEHERE 0393° 0318 04367 0369° 0345 0258
EBE 0391 0406° 0395  0400° 0.519" 0343

e RN A RIFETR 0.05 F10.01 K EEREZ,

B, 2 0 B A R =, Y B R BRI
FIFLEE . 50 f i AE AL BEAH HE , 2008 4 2009 4EF1
2010 4185t S0% AL H) B R R B IR E
7.6%.37.6%#1 20.6%, Ak, FEHA HB S BR
kR, SHEFMBAROLIHEIELHAE 2008
4F 2009 4FF1 2010 4F SRR & AR 9.5%

8
7=t M TR 2 fmm

150

B 2 AEERLESRRIETLIHE

Figure 2 Dynamic of nitrogen loss amount with different fertilizer application
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Figure 3 Total nitrogen loss of different fertilizer application
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6.4%H1 16.4%, FREERFEN, SEEAZTESERE
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RE RS B F AL BB R T RV MR 04 I 2R XURS: . 518
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BRI AT IS PR R B 4 B4R = T 29.8% .31.9% Fi
24.7%, A RE NS ELA H AL B4 A4 R 24.8% .
33.5%#1 16.5%
2.4 AEHEEEAE X B RERREEHRNE
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a

SRFY (R 3), S AIEN BBETR B 57 kN &
5 10 E R B IEAHR R R o ARAE BB TR
5% 1 U H B A 3 R — A, 2008 4F 45 A FE Y BB R
KEEHHE3IAOHEA4AISHMTALH,
2009 FHBIE3 A I0H .7 H4 HAM 11 A 17 H,
2010 4FHH¥E3 A 10 H 4 A 23 HA1 6 A 27 H,
2008 42009 4EF1 2010 4F B AHZE AR A BB 2= 20
BRI A MR 1Y 88.4%~92.1% .62.5%~T78.7%F
95.0%~97.0%

M 6 FTLLE H , 3 B AL B A BB R B
B . v At A Ak P i 8 it A T A i
B 2 A3, 2008 4 2009 £E7 2010 4E, B B it
AEFR A BB I 5% B ) He HL A HE AL P 14.3%~
41.7%.10.6%~28.9% 1 3.3%~24.6% ., 57 M=
AP At HE A S L, 344 Bt 2R Ak B SV I K i 0
FEAR T 10.1%.4.9%F1 2.5%, FiRE5RFEH, i3 EiE
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Figure 4 Total amount of dissolved phosphorus loss with different fertilizer application
0.7
r - CK V- HEE A 1200
T 0.6f
g -O- IJHRHE < EERE
0 05f A HRALHEAE D b+ FEE 1150 g
¥ 04 @
g 03} 100 %
;\l%; 0.2 ‘ﬁ«
= o) & »
G-.|||. T B YA 5 Ana 0

B 5 AEERLAESBRAETLINE

Figure 5 Dynamic of loss phosphorus amount with different fertilizer application
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Figure 6 Total amount of phosphorus loss with different fertilizer application
IR o kg-hm™ F1 0.13 kg-hm, Fik ZE5H1HK 0.74%Fn

2.5 AEIHEPEALEE XY & Bt RETIR K REHIR T
MFATLEH, KRB ERZH/NTF
W% ,2008—2010 4F [A] & AL A IR RECH 0.61%~
1.91%, BERITRSR ZECH 0.26%~2.00%,3 a E¥Hi sk
2R 0.78%~1.33%7F11 0.78%~1.08% . FE 14 H
A BRI SR 4 AR , 50 R i N A P Ak A Ak
FEAH E , 2008 4F 2009 41 2010 4 H £k hte AE in 5 2L
it H AN )RR R B B R T 0.48% .0.10%F1
0.4% , B i Kk 72 5053 71 #2155 -0.05% . 0.08 % F1 0.46% o
i f it 2R P A RS 1 T Ok R 48, 1 B Ml mT ARG
R BB, 2008 4F 2009 4EF1 2010 4EH4 Bt
A P Y B I 2R 7R B 43 ) AR Ak it HE Ak B AR T
0.15%.0.08%F1 0.08%, BB A TR ZEK
53 A AR AL REAE AL BEREAR T 0.52%.0.15%F1 0.04%

3 i
3.1 E-TERERFEBM R RHE

WAL R A R A A MR 0 A 7
W (R, B B4 51% 7.76

kg-hm™ F1 1.25 kg-hm™2, #ik RZE 5N 5.73%F
1.00%, MAEEE. BREREEHENS BN 1.55

0.36% ., XS5MELNEN EFEZEDELYER
K, B Sy e T o R A 2 RRUAR FH RO TS e s 9 32
E g /19, 2008 4 ,2009 4EF1 2010 4E B A K S,
2 WE I 5 7 AR BT B 4 A o AR Y 89.15%
67.16%F182.77% , H It 7= A R I & 53 5l 5 &%
B B 85.9% ~87.8% .66.1% ~69.1% #1 88.9% ~
89.8%, & BEWKES I GEER 58.8%~95.5%F
65.3%~97.1% . MAZERMKR RS TARREGH T HA:
BIEH AR BT EE 00, (B AR T 5% 32 b g W )
SRRV B R TR R SR RS HA A
TG AR FE A R B T M 5 & ek H
REMRERTFHE, BRBRAESHMEED
PSR 45 AR,
32 MA-TBRIERGRABIMRTAHIMEER
R R M- E R G h AR R e F &
YRR 2 — AT a5 SRR, H A s A A B Y
SBAMBHRARY S HRENRE B E SR EE
MIIEAR KR . BHREFENIRGE R MR, EWE
RAERKE R FENTMEE, EEEENERA
90.1 mm FYIEBLT , BRI AEAE 2 =ik 360 kgN-hm2, 4
JER AR TR L B RA 0.54 kgN-hm2, H 5HEHE &

R4 TEGELER BEREXRE(%)

Table 4 Loss rate of nitrogen and phosphorus of different fertilizer application (%)

- 2008 4 2009 4 2010 4 FHE
N P N P N P N P
e AE 1.27 be 047 a 0.76 ab 0.69 ab 1.05 ab 1.71 ab 1.03b 0.96 ab
AR AE 143 b 041 a 0.76 ab 0.70 ab 0.84 b 154 b 1.01b 0.88 ab
R 1.21 be 0.26 a 0.88 a 0.62 b 0.90 ab 146 b 0.99 b 0.78 b
R 091 ¢ 0.54 a 0.61b 0.71 ab 0.80 b 150 b 0.78 b 0.92 ab
HhA+FEEE 191a 0.36 a 0.86 a 0.88 a 124 a 2.00 a 133 a 1.08 a
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B, 3 AR FIRHE S T AR R & st e R
AR T AT ENM, ZEHE VN, X5 W s
IR DB X, BEBNFESETEAE ST
AR EH

IEAh, FE L E A H (BIEA 1) thAg B i R s b
TR AR o X5 HAh 3 B S5 RAR . 106
R IT S R, FEFTIA H AT L B R B R
EHRARY, X5HFEHMEREGX, WRUER
HITERAR H, AR T K 382 1 BT 5 vh
WD T BBER AR, WEE U, R L ER TR
i FEFEISE I T R LR R T R AR
SySNBIERES R T AR R, AL
B T SRS AR R B KUK T RE S P A
A ) O R T R TR o IS , 76 S AT |-
W HRCR T RE A —FE

4 it

(DFEAR B W AR, 221 > 15t A Y
H-FERAER G AWM R RN 4.71~14.86 kg-hm
a2, MEREHN 0.76%~1.27%; BRI EE N 0.93~
2.20 kg-hm?-a™, MR RECH 0.47%~1.71%,
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&M EER SR E. i 502808, &
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