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1.1 MEXHHER

T DU T P G (34°27' ~35°20'N,116°34" ~
117°21'E ) , KE AT 1L AR A B T i il B 5509, Bk
SRR KL TE K T4, ORI E KR, iz X
JaB W A AR AR 13,7 C L F AR B
550 ~720 mm, ¥k 34 ~40 m, Y EAEIGE, WA A
W AT 53 4, Horh Ak m AL EE A 1 000 km? (4 30] 3
A 10 5 B 2 e 2 — R DA AR R

PR 187 J7 hm’ , FAH (5 96% , 35 EL b il
RINZZE S BRFINZZ /K G AR a5 7 T R DY AR
e W A T8 T = e, Ak T A T P () K A
U)o AU 4,0 ~20 em L2 AP F
F15.3 ¢ kg, B MR A 65.3 mg kg ', B Ak B 9.3
mg kg ™', SEALER 140. 8mg kg ™' pH 8.3,
1.2 Ri&it

W 7E 2009 4F 6 J] —2012 4 6 J] I m] k4T, 1%
PEANE CROK A AR G MR RO R, —AE IR, dE
BE T AR, BRI ER 1,

®1 MEFMEXREELEHRSBNAE (kg 667 m*)

Table 1  Application rate of nutrient in each experimental treatment during wheat season and maize season

/NZ Wheat E Kk Maize
Ak 3 AL AP il A ik
Treatment N P, 05 K,0 Organic P,0; K,0 Organic Application method
fertilizer fertilizer
CK 0 0 0 — 0 0 — —
AMCJEB I 1: 1,
FP 16 11.5 0 — 23 0 0 — L
WAL R it
PK 0 6 4 — 4.4 6.6 — T S 4 40 it
AMCIKB L 1: 1,
OPT 12 6 4 — 12 4.4 6.6 — ) o
4 T 4 3 I it
CRF 9.6 6 4 — 9.6 4.4 6.6 - S PR 4 G i
AIBJEB L 1: 15
80% OPT + M 9.6 4.8 3.2 e 3 76. 5 9.6 3.52 5.28 e 2 8 ) L o
WA 5 2 4 3 i
ANEJEB L 1 15
OPT + ST 12 6 4 ROKFEFF 500 4.4 6.6 NEREFF400 e

3 D PN R A

W ZORIE TR R (% N=46% ) FiR g
5 B AL (CRF, N =42% ) , B I Jy o i # 2 55
(P,0,=44% ), #IL A & AL (K,0=60% ), T-1
o N 1.76% ,P,0,2.50% ,K,0 1.50% , %5 L% &
BH16.5% . INEFFF S N 0.34% ,P 0.05% , K
1.68% , E KFEFF 2 NO.95% ,P 0.12% ,K2.08% .

HEI/NE SRR AZ 22,37 10 H 4 H#Fh,
KHIHLI 25 em %577 P 4% B, 73 667 m” #% Fh i R
12.5 kg; ERGA R E 5, F 6 JI 12 HEEFR, 7
A P AT HERE AR AT HE 60 em, BR#E 25 cm, &
KA AT I8 R, /N 22 5 AR Sk R Rk 30 , AL B e A 2
i, /N2 AT R R R B 55, ORI IE b IR 85
Jiti A5 ol R A R WIS 25, R N7 b 40 AE 1) 3 it 24 7 /s
UG ! d o NN LI W R S 1 B o - SV N

BEHLIX L HES , 45 A BT 42 3 U, /N IX T A 45 m®
2 A PHC At 45 B it X 45 W] T O B AR . i e 1
EVARFE AT BB KEM T EKEAN
SREK 468. 1 mm (FEFh ~ #5775 19 85. 3 mm & 4y ~
mimL T 144, 4 mm, OO ~ FEAEW] 67.5 mm, FF
16~ FLBIH 107. 2 mm, ZL2 ~ 238 63.7 mm) /]
FEHEONEFEAK 1787 mm (#FF ~ A4 32.6 mm,
A& ~REW 354 mm &R ~ KT 16.2 mm, 3K
W~ AEI 35.8 mm P AE ~ AN 58.7 mm) .
L3 IhRHRBRERRERE

B /INX 2 [R] B ] 300 2 T M TR BB 60 em ¥R 5
W4, R A 3 A% b K U i B B (N X 22 T
F/INIX 5 ] [ b B 5] 42 60 em R YA, 9 1] e 48 R
JEE, J5 W AR AT 3G A R S W M SRR 15 em = AL
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VR K AN T K W 32 I 2K SR 19 52 T DR /N DX R i
V8 ik e BR[O 25 TR o
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Fig. 1 Installation of lysimeter

1.4 HmRESHH

YEW) 25 A= & 1B Be 9 [ 7K 3 5 722 2 A il g
FE B3 (#E 25 50 m) () SDMOA U T H #5F U5 4 WL I,
FARAAR A W] A= 3k Wl o T R
) LA B ) BN A KRR A R (A
M IR BT 9] 46 1R R ) K I K
R TR AR | AR BT 5 B K AR TR A3, JF 4 bk i 42
TR B 7K RIAR G b e KR S o A AR B A KR
7 BICE 0°C LR ORA7 5 B 5E .

KR BUR B 25 UL o A2 0 (ki)
KAAE A A (NOy -N) 18 48 & (NH, -N) ¥k JiE i
0.45 pm JEME IS H 4> B i 2l 43 B 400 D e 5 S
FUAT VPR (A PERE T A2 0. 45 wm JE R ) 2830 i iR
AL S PR T A0 Ot BE T L, BURL S B TR
WS AT 2%
1.5 HiEaE

DL SR AR U (Bl b R R ) 3 R I K 1 5 4 4
AT R WD R (AR E A K )
A AR T K (TR B RV 7K ) v 3% 43 U 51

KRR R A, HFEARMTF.: P = z’q x

Vi, S, PO R B IR 2 R i C O A | IRAR A

K2 /XA K A 2

Fig. 2 Installation of runoff pooling tank
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FIJH DPS 7. 05 4 (LSD p <0. 05 ) 47 i % 1k
22585101, Excel2007 17 4b 3K AR

2 4 R

2.1 AEHEEHERETEIRFTDEERKEE
2.1.1 A [ ifi RS it X TG AL R AR I A R B S
Tk TR N A b P E S AR T I AR R BB B R A
LK 3A, AR &SRR K & LI B
FEAR—FCFP AW AL B A R YRR,
43 HIiAF) 2. 464 kg hm ™ > F1 0. 493 kg hm ~° | I 2 55
F HAth 4 B, Ho vk 4 OPT 4b ¥, CRF ,80% OPT + M
F1OPT + St &b ¥/ A 4% I 400 2k it W F IR T FP Al
OPT 4B, 75 A A A AL BEr, OPT + St 4b P i A 25
RMES AR WBRB /AN, BN AR M
e AR EEIEA(82.7%~86.4% )
/INZZ 7R DN A 3 AR O A& AR 4R 1 JE ML AU O D
B 3B, AR R A AN EEIEE, fE45 4
ML AR A 94.2% ~ 96.5% , FP 5 OPT
Ab 3R T T 28 AR B A A B R R I,
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Fig. 3 NO; -N and NH, -N losses via surface runoff in the treatment (3 years average, A, Maize season, B, Wheat season)
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Fig.4 NO; -N and NH, -N losses via leaching in the treatment (3 years average, A, Maize season, B, Wheat season)
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TE E K 2= U [R] it AT 6 i X7 Tt L 280 Ik I o 1 5
M) g 2, FP Ab FH G o 25 R0 0 e 3 7 4% b B rp
PR, BT SA 1167 kg hm ™7, o il 8 U
T B T H b B CRF FiT 80% OPT + M Ab 1
RS RO = AR T H A A AL, Ko
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OPT) 22 5+ .3 , LRI A W 4L ¥ (CK A1 PK) Al | 8
BRMBE B R B MK, N E KT ES A RE

LA A A AT 65% ~T70% 2 TCHL A 401 % 1Y)
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Fig. 5 Inorganic N losses in the maize and wheat seasons

(3 years average)
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Fig. 6 Inorganic N loss via leaching and runoff in a year

(3 years average)
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Fig. 7 Losses of different forms of P via surface runoff in the treatment (3 years average, A, Maize season, B, Wheat season)
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Fig. 8 Losses of different forms of P via leaching in the treatment (3 years average, A, Maize season, B, Wheat season)
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Fig. 9  Total P losses in the maize and wheat seasons

(3 years average)

Fig. 10  Total P loss via leaching and surface runoff in a full rotation

(3 years average)
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Table 2 Effect of fertilization pattern on crop production of a full rotation year
/IN#Z Wheat F K Maize
piE: : -
e PP 3% s # PP Hg
Treatment
Yield (kg hm~?) Yield increase (% ) Yield (kg hm~?) Yield increase (% )
CK 1 455¢ — 5 286b —
FP 6 902a — 9 688a —
PK 1327¢ — 5 490b —
OPT 6 529ab -5.41 9 835a 1.52
CRF 6 195b -10.25 9 720a 0.33
80% OPT + M 6 027b -12.68 9 426a -2.71
OPT + St 6 127b -11.23 10 050a 3.73
TE R TR) A% 5% AF A b R T, X6 3 28 2 15 B
3 4 e e A T 3 R 2 B D SR W K K

DU 380 s 16 Ab T — AR B ) s B 7 T DY
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[ T R O, X A A B
FEAT I8 H A OPT + St &b B A% 37 7% 73 1 AR, 100 bk %
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EFFECTS OF FERTILIZATION CONTROLLING NITROGEN
AND PHOSPHORUS LOSS FROM FARMLAND
UNDER WHEAT-MAIZE ROTATION IN NANSI LAKE REGION

Tan Deshui' Jiang Lihua' Tan Shuying® Xu Yu' Zheng Fuli' Li Guosheng' Liu Zhaohui'’
(1 Institute of Agricultural Resources and Environment, Shandong Academy of Agriculiural Sciences/Key Laboratory of Agricultural Environment
of Huang-Huai-Hai Plain, Ministry of Agriculture, Jinan 250100, China)
(2 Service Center of Test Base, Shandong Academy of Agricultural Sciences, Jinan 250100, China)

Abstract To tackle the problem of water eutrophication of the Nansi Lake along the eastern line of the South-North
Water Diversion Project in China, field experiments were carried out on fertilization in farmland under wheat-maize rota-
tion, typical of the region, to explore its effect of controlling S and P loss. In the experiments, market-available fertilizers
were used and in-situ lysimeters and surface runoff pools were set up to collect leachate and runoff for lab analysis. Results
show that fertilization, regardless of its method, reduced nitrogen and phosphorus loss with water in both crop seasons.
The effect varied with fertilization method. NO, -N was the main form of nitrogen lost with runoff water, accounting for
82.7%~ 86.4% in the maize season and for 94.2% 96.5% in the wheat season, however, it declined slightly in
leachate, which suggests that surface runoff is the main route of nitrogen loss. Nitrogen loss during the maize season
amounted to 67.0% ~71.4% of the total of a year. P loss via surface runoff consisted almost equally of dissolved phos-
phorus and particulate phosphorus, while P loss via leaching was dominated with dissolved phosphorus, and accounted for
a larger proportion of the total. A greater proportion, 54.4% ~63. 1% of the P loss of a year occurred during the maize
growing season. Taking into account both control of N and P loss and crop production of a year, it is advisable to apply
decrement controlled-release nitrogen fertilizer or optimize fertilization coupled with straw incorporation for maize season,
and optimize fertilization or apply decrement controlled-release nitrogen fertilizer for wheat.

Key words Nansi Lake region; Wheat-maize rotation system; Fertilization pattern; Nitrogen and phosphorus

loss; Regulation
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