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Abstract: Rice-wheat rotation is a typical intensive cropping system for food production with application of
huge amounts of chemical fertilizers in the Tai LLake Basin and the control of nitrogen and phosphorus runoff
losses is widely concerned. In this paper, the effects of two different fertilization modes including farmer
practice (FP) and optimized control fertilization (CM)on crop yield and partial productivity of nitrogen and
phosphorus fertilizers were investigated with a large-area field comparison experiment. Meanwhile, the char-
acteristics of nitrogen and phosphorus forms in runoff water and the differences of nitrogen and phosphorus
runoff losses were explored. The results showed that rice or wheat above-ground total biomass, grain yield,
nutrient (nitrogen, phosphorus and potassium) contents and accumulation in plant ground parts of CM mode
were not significantly (P >>0.05) different from those of FP mode. The rice or wheat grain partial productivi-
ty of nitrogen fertilizer of CM mode was significantly (P<C0.05) greater than that of FP mode, the same re-
sults was found for phosphate fertilizer. The concentrations of all nitrogen and phosphorus forms in runoff
water of CM mode during rice and wheat growth seasons were lower than those of FP mode, even significant-
ly (P<C0.05). In the rice or wheat growth season and the whole rotation period, the cumulative losses of to-
tal nitrogen or total phosphorus of CM mode were significantly (P<C0.05) less than that of FP mode. Opti-

mized control fertilization mode could not only maintain the grain yield of rice and wheat, but also signifi-
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cantly reduce the runoff losses of nitrogen and phosphorus in the rice-wheat rotation system, which could be

promoted and utilized in actual agricultural production.
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% 3

EHEE M- ERELMNT 2 MG AR 7 A0 B T 2R A 25

MR ERE ST CM A FR, 425k 109.9,100.0
g/hm”,CM AbH 5 FP Ab B AH H A 2 B0 2k 1 1%

fi£ 9.0%0,CM 4b B A2 11 TG AL 8% A0 AT BIL B 2R BRI 2K
BUET FP b, B EARER

x8 ZHEBRKERERE P mg/L
H#UE-A-H) fob 7 AR HAH HHILA A
FP 1.04+0.15a 1.26+0.45a 2.30+0.41a 7.60-0.54a
201712712 CM 0.7940.09b 3.1640.3b 2.0940.29a 6.0440.39a
FP 0.65+0.07a 3.4640.89a 2.4740.39a 6.5940.67a
2018-01-03 CM 0.5440.07b 2.69+0.58b 2.45+0.21a 5.684+0.62b
i FP 0.80+0.10a 3.4240.44a 2.3840.56a 6.6040.42a
2018-02:05 CM 0.6840.06b 2.8840.41b 2.22+0.46a 5.7840.68b
FP 1.05+0.08a 4.984+0.34a 3.1840.45a 9.2140.29a
2018-03-26 CM 0.95%0.14a 4.7040.36a 2.6540.42b 8.3040.32b
FP 0.35+0.04a 1.54-0.24a 0.61+0.14a 2.5040.17a
2018-04-18 CM 0.3340.05a 1.2340.18b 0.634+0.13a 2.184+0.18b
FP 0.3340.06a 0.80+0.07a 0.38+0.08a 1.5140.05a
2018-05-01 CM 0.2940.05a 0.7840.07a 0.3740.07a 1.4440.1a
K9 REBRRKBERE Hif . mg/L
b H 1) IKFE H N
(4E-A-H) T LB AP S (-H-H) T ERIIN M
FP 0.4340.06a  0.37£0.04a  0.80+0.05a 0.1140.02a  0.09£0.03a  0.200.02a
CM LotroTor 0.20+0.04b  0.2340.04b  0.5240.04b 2olr-lz1z 0.08+0.02b  0.10+0.02a  0.1840.01b
FP 0.10£0.02a  0.15+0.03a  0.25+0.03a , 0.06+0.0la  0.10£0.0la  0.16=0.01a
M 2OIT-0T26 0.08+0.01b  0.1040.02b  0.1840.02b 2018-01-03 0.06+0.01a  0.10+0.0l1a  0.1540.02a
FP 0.07£0.01a  0.19+0.02a  0.27+0.03a 0.0540.0la  0.0840.02a  0.130.02a
CM OIT-080T o h640.01a  0.2240.07b  0.2840.06a 20180205 0.0440.01a  0.07£0.02a  0.12-0.02a
FP 0.07£0.01a  0.12£0.02a  0.19+0.02a 0.06+0.0la  0.07£0.0la  0.13£0.02a
M 2OLT-08-17 0.05+0.01b  0.1140.02a  0.16%0.01b 2018:03-26 0.06+0.01a  0.07+0.0l1a  0.1240.01a
FP 0.0740.01a  0.09£0.0la  0.17+0.01a 0.05+0.0la  0.0840.02a  0.14=0.02a
CM POITO926 ) 05 0.01b  0.0840.02a  0.1440.02b 20180418 0.05+0.0la  0.0840.02a  0.13£0.02a
FP 0.0540.01a  0.12£0.02a  0.17+0.01a 0.0440.0la  0.07£0.0la  0.10+£0.01a
CM 2O1T-10-24 0.05+0.0l1a  0.0940.01b  0.1440.01b 2018-05-01 0.03+0.01b  0.06+0.01a  0.0940.01b
F10 KEHEREBERARKE B0y . g/hm®
. | _ERREE | BRI H
NH, " =N NO,  —N AR BA p ik bk B
FP 1952.74165.9a  1343.5%98.9a  4375.14442.0a  10671.3+844.1a 122141192 1515%8.1a  273.6%13.9a
K CM  2396.8+184.8b  1153.6=44.6b  2716.94250.0b  6267.3£300.2b 91.14104b  120.9+15.8b  212.0+15.5b
FP 509.1428.7a 22117414452 1326.75100.82  4047.6+168.6a 45.643.6a 6444572 109.9+7.8a
hE M 431.9+18.2h 1829.14118.7b  1188.0487.1b 3449.1+134.5h 39.6+3.1a §0.416.92a  100.0%8.7h
. FP 5461.8+1446.1a  3555.2+180.9a 57019444032 14718.94739.2a 167.749.9a 21594792 383.5+10.5
#h CM  2828.7+198.9b  2982.8+101.7b  3904.9+214.6b  9716.4+234.5h 130.7413.0b  181.3+15.9h  312.0+19.2b

FP.CM Ab# P A E 4 2 BRI K 50 i oA
14 718.9,9 716.4 g/hm?* ,CM 4bFH 5 FP A FAH L SR 2
TR FEAIC 34.0%0 . CM ARG ZAEY) A F AR T K %5
EARER BN K & B F LT FP AL B (P <<0.05),
FP.CM &b 38 E Wi 2% 1 53351y 383.5,312.0 g/hm” ,CM
AbFEE FP AL FHEAH b SR BRI K R RIS 18.6 %6, CM
A 3P 2 AE P A TC ML R AILRE BB K Y
FALT FP AL (P <C0.05),

te 11 nf A A e S A A/ A PLER K
5 B AR K Y 0.38~0.46,0.13~0.18,0.41 ~
0.43, Hirfr CM A HIAGRUGAR 1 8 28 F R = o B AU

REM L FEHARRRUESAMAILE N E,
CM b BEA 8 PR AR & A8 R 2k & . A% I JC ML A A7
HLB U 2% 2 0 1) 7 B O 2R 11 0.43~0.45,0.55~
0.57  Hh G T 60, e FH Wl 38 0L K A BB s s - ML
Jiti A BILAE et 2 14 I A AL U 2k L 9]

% AR AR A LR 2530 b B A
0.13.0.53~0.55,0.33~0.34, Z HA R EELHERE
AR CM A R T Z S A S &, WK
BUBE A BLBE it 2% 5t 40 ) o5 BB 9 0.40~0.41,0.59 ~
0.60, Fh M AT 15, 27 FH il 2R 0 Ok 222 LA ML by 32, it
A AR T 28 B R LU BN K



26 K PR RS % 346
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- FP 0.46 0.13 0.41 0.45 0.55
IK A . _
CM 0.38 0.18 0.43 0.43 0.57
FP 0.13 0.55 0.33 0.41 0.59
INFE
CM 0.13 0.53 0.34 0.40 0.60
3 i Ji o SR A 1 9 XK B0 M I 7 25 1 34 3 K
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