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Effects of Wheat Straw Return on Rice Yield and the N P K Loss with Overland Runoff

LIU Hong—jiang, CHEN Liu-gen, ZHOU Wei, ZHENG Jian—chu"

(Institute of Agricultural Resources and Environments, Jiangsu Academy of Agriculture Sciences, Nangjing 210014, China)

Abstract: A field experiment was conducted to investigate the effects of wheat straw return on rice yield, total nitrogen (N), total phosphorus
(P), Kalium(K) loss quantity and N P K loss rate with overland runoff. The rice cultivar of Yun 2645 was field—grown. Five treatments such
as conventional measurement(A ), wheat straw return(B ), wheat straw return with reducing fertilizer(C), fertilizer application(D ), rotational
tillage system(E) were conducted. The results showed that: (1)Compared conventional measurement, wheat straw return increased rice
yield by 3.0%.(2)Total overland runoff of farmland in rice season was 4.3 x 10> m*+hm™ in this research season.(3)Wheat straw return sig—
nificantly reduced N P K loss quantity with overland runoff. In terms different treatments, the order of total N loss quantity was C< B< A< D<
E, and both the order of total P & K loss quantity were C< B< D< A< E.(4)Wheat straw return reduced N P K loss rate with overland runoff;
for the decreasing rate of NPK loss quantity was far lower than that of the amount of fertilizer application, with reducing fertilizer the N P K
loss rate of wheat straw return showed the highest.(5)Wheat straw return slightly increased rice yield, but significantly reduced N P K loss
quantity and N P K loss rate with overland runoff in rice season.

Keywords: wheat straw return; rice yield; overland runoff; N P K loss quantity; N P K loss rate
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37N, 120°28°E) , % 114 MiAb 3 2 A5 10 H /50 H
WAL AERHE EFERE 5 b3, BFSY T R I8 H X
T H b RAR R N P K JLRIE O SR RE =2 I LA
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1 #REFZE

1.1 iRt

RIF 2010 4 6 H—2010 4F 11 AfEILHA T
BT AWK A AN Y FE 523 H (31°37°N, 120°28°E)
HE T, BRI L, AR FEK & 1100~1 200 mm,
RIS HA ] BREK Bk 683 mm; AESEHIREL 16 C,
4F H BB [E] KT 2 000 h, ST FEHI K F 230 d, #HE
FRAKFE, L/NERAE, TR - B
N 2.7 g-kg™, A N 21.7 mg-kg™, & P 0.52 g-kg™, &
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ALK BB ZERE AR , s R4S o 50% o Atk
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Wi B [R50 3 % I e K H N PLK & &,
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Table 1 Effect of wheat straw return to rice yield and yield

components( n=3)

AhE REUAS-m? BRRREUR Z50R% TREE E/go’

A 275.8 c¢d 126.4bec  95.2 be 279a  9250cd
B 268.0 ab 1312 ¢ 97.0d 279 a 9524 d
C 262.9 a 127.7 be 939 a 28.0a 8824 ab
D 281.8d 1155 a 94.2 ab 279 a 855.1a
E 272.4 be 1249 b 95.7 ¢ 279a 9104 be

I FFIARFEFRR A BRI 3 B % (P<0.05), T,

22 BERAMKREHRE

TEAR H AP K D 22 BRI R T, WE R
i PR iR A RK & sh &R E R & 1 pr
N AMFERERHLRAEMFRERIHK 9K, &
R B Z S ARTE 2.5%10°~ 5.0x10° m*-hm™ Z |7 , 3£
HBEPIR LR A, SR ATE T A8 A
A, AT BB -5 X P B ) R R B A K A Bk R K
A K A ERBRHRE KGR RN 9.6x10° m*
hm, W78 R kA s R AR A I AR, A 2
A H B R R RN 4.3x10° m’-hm™,
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Figure 1 Variation of overland runoff in rice season in 2010
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Figure 2 Different treatments of total nitrogen concentration(a)
and total nitrogen loss quantities(b) with

overland runoff in rice season
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Table 2 Different treatments of total nitrogen, total phosphorus and

kalium loss quantities with overland runoff in rice season(n=3)

Qb3 J& N/kg-hm™ J& P/kg-hm™ K/kg+-hm™
A 1875 b 0.55 ed 10.96 cd
B 17.03 a 049 b 10.11b
C 16.01 a 0.46 a 9.50 a
D 18.93 be 053¢ 10.65 be
E 1995 ¢ 0.56 d 11.504d

P PRk B AR B mAR YO Z RS & HIRAE . ZF5iE
M JERLZ Z LA B FTERE , 4371k 0.134.,0.143
0.155.0.160 mg- L™ 1 0.163 mg-L, p1[& 3(b)Al%I,
AN[FIALFERE H R AT KA R P IR BRI Z
BT B AR A S X BRI A KRS A 5
RERtEFH , B B (R RS, B T AR BB Wk . AN TR
Ab PRI T AR T K AR PR B AR B SR O
i HEAE A 10 H RN & F LA B FERT , 43

(a)

VLR S P ¥R /mg L

0 - e
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Bk B

e———
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0.24
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P kB /kg-hm™

; Y

0 - : ol—
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Figure 3 Different treatments of total phosphorus

concentration(a) and total loss phosphorus quantities(b)

with overland runoff in rice season
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10.6% ,-3.4%F1 1.7% . AR PR Z JA] ) 22 5 255
FKFE(FE2),
2.3.3 Xk K MBI K Jik B2

F 5 X RS R A2 F K AR & K W EM K
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Wk B B IR S AR R 228G 10 FHSUAE L 22 7% 38 L AR
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Figure 4 Different treatments of kalium concentration(a) and

kalium loss quantities(b) with overland runoff in rice season
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Figure 5 Different treatments of N P K loss rate with overland runoff in rice season
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