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Environmental and Economic Benefits Research on Rice and Wheat Rotation with Swine Manure Applying and Straw Returning
WANG Qiong-yao' , ZHANG Shi-rong’, TU Wei-guo' et al (1. Sichuan Province Natural Resources Science Academy, Chengdu, Si-
chuan 610015; 2. College of Environmental Sciences, Sichuan Agricultural University, Chengdu, Sichuan 611130)

Abstract
[ Method ] A field experiment under rice-wheat rotation with different swine manure-straw treatments was conducted to study the growth charac-

[ Objective | The aim was to investigate the application effect of swine manure-straw returning and to determine the best mode.

tertics and output of rice and wheat, calculate the economic benefits and carbon dioxide emissions reduction, analyze the best mode of swine
manure-straw returning. [ Result] The swine manure-straw returning was conducive to the growth of crop, the highest output of rice and wheat
were on the treatment of “30% swine manure and 20% straw and 50% chemical fertilizer” , there were 7 874. 57 and 6 427.00 kg/hm’, and
saved cost about 5 146.35 yuan/hm’, increased input 5 312.56 and 3 931.93 yuan/hm’, the greenhouse gas emissions reduction was 1.30
t/hm’ (calculate according to the carbon dioxide dry basis). [ Conclusion] The treatment of “30% swine manure and 20% straw and 50%

chemical fertilizer” was the best mode of swine manure-straw returning.
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Table 1 The nutrient content of experimental material %
P,0 K,O
bhk N 20 2
. . Phosphorus Potassium

Material Nitrogen , >
pentoxide oxide

JKZ Urea 46.30 — —

R4S Calcium o 12.00 -

superphosphate

AL Potassium chloride — — 60.00

IKFEFEFF Rice straw 0.84 0.25 1.05

INEZFEFF Wheat straw 0.72 0.19 1.01

2% Swine manure 0.82 0.55 0.48

1.2 K FHE RAMIXARE BT, S E 3
ANEE/NXNX TR 70.0 m® /N ARG 0.5 m, 45 4b 7R
N.P,0, F1 K, O jiti 243 %1 180,90 F1 90 kg/hm® , H: %
FERFEFFIA M £ DA SR IE b iR 115 — 3 N PO, K, 0
TH,AERATA T, R E 6 M HE: 2 X R
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(CK) AL (T,) \10% 3 FER +90% LA (T, ) \30% 44
FR +T0% LR (T;) 20% HEHER + 30% FEFFA + 50%

FEAEZ(T,) 30% 3R + 20% FEFFAL + 50% TLAEA(TS) ,
BRI 5 3% 2,

®2 MEEFREIT
Table 2 The experimental design of fertilizer kg/hm’
1E#) b3 PRE T BERRES Ak K TEAT
Crop Treatment Urea Calcium superphosphate  Potassium chloride Swine manure Straw
7K Rice CK — _ _ — —
T, 337.76 746.27 149.25 — —
T, 305.52 646.72 131.79 2179.10 —
T, 241.34 445.22 96.72 6 567.16 —
T, 166.27 414.18 2.24 4373.13 6 402.99
T, 170. 00 355.67 22.09 6 567.16 4 268.66
JNZE Wheat CK — — — — —
T, 388.77 750.00 150. 00 — —
T, 349.89 649.39 132.44 2 190.00 —
T, 272.14 448.17 97.32 6 600. 00 —
T, 194.38 416.25 2.25 4395.00 6 435.00
T 194.38 357.50 22.25 6 600.00 4 290.00
1.3 MEmB TAEYAERNIIER ZEREL, Tl 2.
S0 5 HopR e A O AR TR i SRR bR 2 HBRESW
1.4 BESEHBESIT ARAHFRGEZESE 2.1 FAELEMNEEREREFEMNEE  HF&4 T2

HARUE LA 3.

BT, ~Ts A BERR WL R T CK ANT, AbBE, Horp T, AR
BRiif i, o4 95. 43 em A RHEBOM R A LL T Ab PR

#£3 BESHTERRY

Table 3 The coefficient of greenhouse gas production = AR 434 T/ m’ 37 *ﬁ;Ts AL B R P 2 R
g AR O — T AR 40.22 ¢ 16 427.00 kg/hm® . 575 {9 % HEAH
No. MRt e coefficient of greenhouse gas production He , 45 Ah BT T4 7 24. 06% , 55 AEAR A FH A L , 36 1 Ach 3
®  aifbiEs 105 SRS 5.50% o AT UL, REEE TS R - REATIE AT
@  REEFRERE KEERSFRIR15.005/NEREFFE 19. 50 AN MR 7 i 3 B AT ORI A Al Ak A b B, A
®  WEE6.30 AHEAEALIR T, LL“30% SR +20% FEFTA +50% (LA
W JHEAER 600 ANTBA /N P KT X TS 72 28 919% AR T4k,

® F(HiA | 1.20 ’ ’
R T 0 T o, LT 2 0 50% Ky e 2 0 NCARFHNE™ 8.48% . UiWIREE - RAFid A A T/ A2 19

K53 s

Note: The swine manure and straw are dry weight, the swine manure re-
moves 50 percent of water and the straw removes 90 percent of water.
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Table 4 The growth charactertics and output of wheat in different treatments

s i TR e TR S Bt A e

Treatment Plant height spike number Grain .numb\ei per 1 OQO—graln Actual ougput Hent HE o ::Vared i
o H/m’ spike /i weight /g ke/hm Compared with CK chelr)nical ferlilizer

CK 70. 11 427 31 37.85 4985.72 — —

T, 82.56 432 35 39.38 5924.78 18.83 —

T, 92.31 430 36 38.90 5991.03 20.16 1.12

T, 95.43 433 35 39.74 6397.33 28.31 7.98

T, 94. 65 432 36 39.98 6 186.90 24.09 4.42

T, 93.15 434 37 40.22 6 427.00 28.91 8.48

2.2 AEAEXKBERERRFENEM fRS 7T TRETESAID R T, K 24.86 ¢;T) ~ T, A3 4

LTy ~ T AbPERRET I 5 T CK AT, ARBE, Hod DL Ty 4b3E
MR e, A 107,50 em; A RCEBLL T, 4b B E5 5, o 290
T/ m’ s A REORI L Ty b3 IR g e, o 110 v, T, Ab3t

RGN B, 525 FO0 BEAR LL, 45 40 BEF- 208 7
29.17% , SLEALHERE AR LE , 30 T AR PRSP 24857 9. 44%  n]
WL, A 260 T 5 2 - FEAT I TSR KRS AR A MR ™ o
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Table 5 The growth charactertics and output of rice in different treatments

AR

477 Yield increasing // %

o P -~ SR

,%I; e}jﬂimenl Plar)ﬁk lllcgight Spi];:{f:é;tli;j)er Grai{jﬁ%fl{% per 1 Of)g%;;i;un Ajule?; iﬁul EEaoni C ?I?@fgﬂﬁ}ﬁﬂi
cm fi/m? spike // KL weight /g kg/hm’ Compared with CK :;12 Ir)r(:irccal ‘fl'\(:niliz erre

CK 90.76 237 101 23.91 5679.80 — —

T, 104.45 258 105 25.36 6 821.76 20.11 —

T, 101. 66 290 103 23.65 7 038.73 23.93 3.18

T, 106.41 278 106 24.45 7 195.45 26.68 5.48

T, 108.09 288 109 24. 86 7752.72 36.50 13.65

T, 107.50 289 110 24.76 7 874.57 38.64 15.43

2.3 TEERIEBE-BHESHNEFRESN BERE
W - AR AT s 45 R sk 6 . W35
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52.33% 85.17% , Wi AKAL AR 2 676. 38 J0/hm’ s /K R 2=
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WLIAIE A 2 469. 97 T/ hm” s FiAE/INAZ K15 249 A
115 146.35 Jo/hm’ . IFEYIE ™ HEBOR RTINS E, 5 T,
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Table 6 The economic benefits analysis of rice and wheat rotation with

swine manure applying and straw returning

B LA P

Compared with pure chemical fertilizer

J6/hm” Yield increasing  Income increasing

kg/hm2 I¢/hm?

INFE T, 4 674.47 — —
Wheat T, 4121.22 66.25 718.88
T, 3014.77 472.55 2 841.08
T, 2 052.59 262.12 3277.18
T, 1 998.09 502.22 3931.93

N T, 4 672.32 — —
Rice T, 4176.04 216.97 1 082.10
T, 3181.62 373.69 2 499. 66
T, 2 209.35 930.96 4 976.56
T, 2 202.35 1 052. 81 5312.56

TE AL IR RN 4.5 T8/ ke 157 BEHL LT & 1 BERRES 10 4%
2.8 Ju/ke THAL BB AT B S8 ALBRE 5. 5 J0/ ke 15T,
Note: N, P, K fertilizer was calculated according to urea price 4. 5
yuan/kg, calcium superphosphate 2. 8 yuan/kg, potassium 5. 5
yuan/kg in market.
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Note :a,b is amount of greenhouse gas production under rice-wheat rotation with swine manure-straw returning in wheat season and rice season respective-

ly,the amount of greenhouse gas production is calculated according to the carbon dioxide dry basis.
Bl FEERERE-FTIELERESEHNE

Fig.1 The amount of greenhouse gas production under rice-wheat rotation with swine manure-straw returning
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