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Table 1 Nutrient contents of different organic wastes

G R AR g Al A
TR RE 404.2 (4= C) 6.5 0.8 20.2
BV 547.5 17.7 242 24.8
G 700.4 15.2 18.2 10.0
by 471.1 12.3 35.1 7.7
1.2 WREHZE
2.1 R W E 7 NMbH: OX

(CK) , ANjitaft; @& Mt (NPKD , BRI

WM, AL, BREROFOCGY, FETEFCT 0 AR LR A% . E-mail: haiyongwu@163.com



770 +

1 &F 44 %5

SJBRAEA L @90% H HU LA IE AT & + FE DRI
I (NPKHS) 5 @90% At IEAL AL it + FERiEk
RaH® G (E#) B (NPK+FD) 5 ©80% 7 At
HEEA LA i + s e (F3%) EH (NPK+CD)
©80% i MUt IEALIE & + FF =V G GHWD ik
HH (NPK+BD). D100% T #ii JEAL L 5 + FEHLHE
et (NPK+S"). BENLXALHES], EHE 3R (F75
MR R A BN G T AYUEIESE,
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Fig. 1 Soil nutrients under different treatments
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%, 4304 18.3 15.3 g/kg; 4 N MUK F-4IA H AL B
HHUR SRS CK. NPK ACBEAHLL, #4 R, 7
FEONTRD], MRS 4 ANAEFY CK ANHIIAR T B
P2, 1 NPK+S' ALFE, A HLTRE IR A

HE 1 ErE, 4 MANUEYIEH G, T
R B BIH T WEMNARL, L PREERE, B
DL CK AL B TR o & B dm Al e LR IS 7K fiff 1k 0 A
NPK+BD 4bH s, 4 130.0 mg/kg, HKh NPK At
L, MRAEET DL NPK Ab3 e, i Ah A FAR XA,
X ] i HH A LA RUEE 0 3 A R U 18 25 L IR 3 1l
(o G4k, W Ak - S K g S L Ko I g e Ak B
DS (i A R U ey 9 e T ER =3 N7
NPK+BD A2 A 25tk 5 12 B Wl b vy T Hopd b 2, L
W FE 250k 33.04 20.9 mg/kg, AR &AL H L CK.
NPK Ab#AT Frit s, (HARLIEER N, X EEZEHT
WA R, (LR ) B IR ARG L NPK+S'
e B S i R, 2> 60.04 64.0 mg/kg, FEE
RGN T NI TS EE R, SR T
T ALEIAE T, NPK+BD AbBE & ERAK, 1
JoAbALFEE CK AFEMILL, AT FTHE R, XA AR

YR AR R A A E VIR R BIE K,
B HUE SEYEAER 73 ToH AL F R 31 T 48 v 1 ekt
IR or IAEHT o
2.2 AR TIBMEMH N

AR B R R A AR A RN - e A
Ty, VN R E R bRz " fak
e (R 2) WLLEH, XCEEREHEHE - geh
B R, WMk, HEmb. WEY) ST
MANBE . B RN, HA R CK
Wb S /N, NPK ARERRZ o At 5 ANACEE R B
TS i e, (HARER AR ZE A K, FAFERAE CO,0.68
~0.72 mg/(d-g) X [A], WAE{E CO,0.32 ~ 0.41 mg/(d-g)
ZIA]; B FLREAE 22.28%10* ~ 49.47x10% cfu/g 2
i), WERSLE 31.13x10* ~ 45.99x10* cfu/g 2 [i], M
NPK+FD b BE 5 & AN B s HLE e, HWAE
0.14x10% ~ 0.22x10* cfu/g 2 [, WEfE7E 0.26x10* ~
0.42x10* cfu/g 2 IA); JLk R B A 2250/, FAELE
9.34x10* ~ 13.57x10* cfu/g Z I8, WiFE#E 4.09x10% ~
5.29x10* cfu/g 2 M. MALHLIW 2 59 K F, FEHAE LA
FEOF S8 N LT L TS0k e R A T A8/

*2 FRELETLEBENHEREEE

Table 2 Soil microbial CFUs and soil enzyme activities under different treatments

Ab R R i) LA R iR it TR Jiid
(CO, mg/(d-g)) (10%cfu/g) (10*cfu/g) (10%cfu/g)  (NH»-Nmg/(d-g)  (P,0smgh) (TPF mg/(kg-d))

B g CK 0.54 19.30 0.10 7.14 2.08 8.59 47.53
NPK 0.61 26.33 0.16 8.13 3.32 8.78 51.57

NPK+S 0.71 22.28 0.17 9.34 445 11.38 64.40
NPK+FD 0.68 40.82 0.22 10.70 4.82 10.34 67.51
NPK+CD 0.72 34.95 0.15 13.57 4.05 11.12 78.23
NPK+BD 0.68 35.26 0.17 11.69 4.07 13.57 70.98
NPK+S’ 0.72 49.47 0.14 8.13 4.62 9.64 74.19

A CK 0.22 12.30 0.12 2.82 0.54 5.11 24.11
NPK 0.29 25.15 0.24 3.57 1.23 6.81 27.21

NPK+S 0.32 33.98 0.42 4.66 1.87 6.81 51.53
NPK+FD 0.41 45.99 0.28 5.29 1.64 9.94 29.74
NPK+CD 0.38 35.62 0.33 4.47 2.17 9.13 28.56
NPK+BD 0.33 31.94 0.32 4.09 2.49 10.14 33.36
NPK+S’ 0.35 31.13 0.26 4.59 2.35 6.48 34.11

T SRR LT L iR

Tl A= 0 S AR S AR AN (7] ) B St AT W e ) 22
S, SRR Y RIS A T T ]
W TR, X REE R RIREER S (7T A, W
FZK B . A, AHEEMEREICRE R (10 ) 11

Ky R BOAEL, AR ERE KNS S, (HoE
AR R I (1 T AT B, X fie R As I
LB I R Hu e A I A %, HARHLEE
fAtpiE— S0,
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SEARFR A 22 555N, FAREAE NH;3-N 4.05 ~ 4.82 mg/
(d-g) ZIfl, MEREAE NH3-N 1.64 ~2.49 mg/(d-g) i,

Tt 1 0 % 17 A 0 A Tl IR P ISR 1) 7K A B T L P
R, oK B B A B U (0 o A b S I
AR IR Bor (R 2), K. WRE 4 Mk
FEPIE AL BERRE R e Ak B R I RS B = T CK
HUNPK ACBE, Ui AN IR B = o (1 4 Ak e ) S S
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FsgErh A E R . R 2 SR, AR IREE R
AR ASLRRAE, CK ACERVEPESRAR, Saiitfbiri
NPK ACELAALL, HHUEFWIEH G, AR EEEE
P, FLRGHIE A 24.8% ~ 51.6%, WEFGHIIE A 4.9%
~89.4%, XS WA MK 7003 HH REHE = 1) T AR
WAy, Wite TIEYEE, XS AT
IRTEE R 2 Bk EYE, JURARNE A B 5540548
PR RS B ORI O PR it D S (035 12k
2.4 TIEFRS. WEMKEREFEEHEXED R

T TR U A USRI . A
Je LARE FRTC R PIRIR, i I E AR AR A
FERFRRE B X Yo FIRRERCRIE, HARREY S TR
fitf— e shE IR A e F2 0T, DL A R
Ir SRR R b SR S I A A R A AR A SRR
FERIAHSME. Wk 3 s, IEFZEY R tE. &
B R A SR OG, AR RS R S TR R A
R R IEARDG, (R B SE BT
LA R ARG, 3 FIERTETERR SA L. KETE
Rt SRV RIS A B R T A OGAh,
P AR B T B2 MR EAR DG, Ui HLR ik
H G, P RUZEREG IR A PO m o e,
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®3 1ERS. BEVRERBEEZ BRHEXES

Table 3 Correlations among soil nutrients, soil microbial CFUs and soil enzyme activities

i H HHR AR RS A LT BT g BRI Jit Sy
AL 1.000
KRS 0.661" 1.000
R R 0.649™ 0.922" 1.000
] 0.214 0.079 0.348 1.000
B -0.102 -0.688" -0.525 0.327 1.000
T 0.526 0.865" 0.924™ 0.287 -0.495 1.000
iR it 0.746" 0.775" 0.927" 0.458 -0.304 0.848™ 1.000
RN 0.639™ 0.846™ 0.763" 0.439 -0.181 0.773" 0.749" 1.000
i Sl 0.776" 0.644" 0.914" 0.363 -0.380 0.911" 0.894" 0.662 1.000

2.5

i * FRoREEMEMSE (P<0.05), ** RRWEFHMEMSE (P<0.0D).

L2 G i)

M 4 v LA, L REE RS, CK A8~
L S PR W AR T A A B, X T T R
M2 B KRR LT3 s 4 DA HURFEYIE M AL FE K
BEREIE AL FE L NPK AbERAR LG,  FLRSEBR I N1
7 15.0~2690.0 76/ hm?® (0.2% ~29.7%), HfFE 52 Fx

BN T 180.0 ~ 1737.5 JG/hm? (1.3% ~ 12.2%),
PR LA I B s, JErh L BL NPK+BD Ab 1
B R AR, i NPK+S! AR KR R N, X
B, 4 Pha HLE 29 2 AR 4 JE AL IR AL fE B AR
1[0 NN 7 1V &/ Y O 78 s 5 o L 4 o Y N
PAFBUF AT (HE, 5 NPK AR AL AR
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Table 4 Rice yields and economic benefits under different treatments

Ak 3 AN T 1y BN S INGZN EAION PEREEE 15 NPK 4bH LA
(kg/20m?) (kg/hm?) (JG/hm?) (JG/hm?) (JG/hm?) (76/hm?)(%)
LS CK 6.22b 3108.3 5595.0 0.0 5595.0 -3465.0(-38.2)
NPK 12.03 a 6016.7 10 830.0 1770.0 9 060.0 5.12 0.0(0)
NPK+S 12.62a 6308.3 11355.0 1605.5 9749.5 6.07 689.5(7.6)
NPK+FD 1330 a 6 650.0 11 970.0 1 605.5 10 364.5 6.46 1304.5(14.4)
NPK+CD 12.75a 6375.0 11475.0 1420.0 10 055.0 7.08 995.0(11.0)
NPK+BD 14.63 a 7316.7 13 170.0 1420.0 11 750.0 8.27 2 690.0(29.7)
NPK+S’ 12.05a 6 025.0 10 845.0 1770.0 9075.0 5.13 15.0(0.2)
W CK 8.10b 4050.0 10 935.0 0.0 10 935.0 -3302.5(-23.2)
NPK 1197 a 5983.3 16 155.0 1917.5 14 237.5 7.43 0.0/(0)
NPK+S 1227a 61333 16 560.0 1723.8 14 836.2 8.61 598.7(4.2)
NPK+FD 1240 a 6200.0 16 740.0 1723.8 15016.2 8.71 778.7(5.5)
NPK+CD 1230 6150.0 16 605.0 1530.0 15075.0 9.85 837.5(5.9)
NPK+BD 12.97a 64833 17 505.0 1530.0 15975.0 10.44 1737.5(12.2)
NPK+S’ 12.10 a 6 050.0 16 335.0 1917.5 14 417.5 7.52 180.0(1.3)

T BAESLR 1.8 Ju/kg, MR OMAK LL 2.7 To/kg T AREG T T ANDCRZS L S5 T RAIE], BN R TR T AR IA, SEBRIC

= BN - BEAHAR, BN = BT X R <7 FoRin, “-”

BRI o
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B R RS B B mE R R W g Rk
W 4 BN R SE G, A HURRE TR 70 #
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5

JE I R S R KRR A R S, AT
BOHPRAE TG B MBI R 5=, A0 RSk
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C/N LR/ R IEADG, KEASCLL &5 HEA—3,
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e B2 0] LU RS VAR TR 6 520 ~ 2 250 kg ANV IR 774,
GRS IL AL, R T R, b Tk
JEANFEA G 0F T8 AKAREREE 75 3%, 3X 0 AR



774 +

1

44 %

BTG, I AR B R A AR R
X

B2, RNV A LR FE4)IE F 2 & BRI 98 U5 R
TR, BGET IR EWE R, S T KRR
PRI RS SR> T TN BN R S AS B 0
B gy, BUR TS KU UR. H2, W
KRR, MG RE A beE 17 2, ANBOI 3N
T WU TR 7 B0 R AR A P R
IKRELE P 5 R A S AR REIAS BEARICR , HLA w4 4%
PRIV R RIAEL, A YN S B AT A

2% 30k

(11 Fi PERBHRESARHEAR. b
2008

2] RN, FWH, ZER R, BTE. TR B
Al R R, 2010(4): 209-212

[3] XU, Seids, skute, SR, B, VR TR gk
PEF A TR 77 20 SRR R b, R LR AR,
2006, 22(7): 48-51

o [ el A R,

[4] Beare MH, Wilson PE, Fraser PM. Management effects on barely
straw decomposition, nitrogen release, and crop production. Soil
Science Society of American Journal, 2002, 66: 848-856

[5] LiQQ, Chen YH, Liu MY, Zhou XB, Yu SL, Dong BD. Effects of
irrigation and straw mulching on microclimate characteristics and
water use efficiency of winter wheat in North China. Plant
Production Science, 2008, 11(2): 161-170

[6] &AL, EYL, WAL, BREL AREER. TEEE R L
NEFRmBNAT. B E AR R, 2008, 16(1): 100-104

[71 Aynehband A, Tehrani M, Nabati DA. Effects of residue
management and N-splitting methods on yield and biological and
chemical characters of canola ecosystem. Journal of Food
Agriculture & Encironment, 2010, 8(2): 317-324

[8]  Bir[fil, EPLZE, Wit/Nar. AN [t B KPR B 0 7K A
RS2, RNVBRALITST, 2008, 29(4): 486-489

[9] Ma ], Ma ED, Xu H, Yagi K, Cai ZC. Wheat straw management

affects CH4 and N,O emissions from rice fields. Soil Biology &

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Biochemistry, 2009, 41(5): 1 022-1 028

Ma ED, Zhang GB, Ma J. Effects of rice straw returning methods
on N,O emission during wheat-growing season. Nutrient Cycling
Agroecosystem, 2010, 88(3): 463-469
B, L EARNAL WO, JEa:
2000

AR, AT, RITT7, RERS, BEE, WL KA P RA
WRBEREAOI AR b AR b S M s . 3l 2009,
46(5): 894-898

H, B, R, WZAE, SR, AR AR R AR A
X Bt A S A ) DR R (M. A IR SR 22 224,
2009, 23(3): 527-532

Bk, SyoWl, skilm, U, BLACHh. =0 ORIt A
A AR I LU AT, A L ARSI 2R, 2007, 23(2):
23-28

B, W, WA, PR, FEL SKFEE, HAE, HOH.
AR EHAMA T Cdy P G755t L3R EHT PR K 50,
ARG RAIREL R, 2010, 26(2): 167-173

M, mHA, KETHE, B, P, K AL
TR LR T P 2. R TR U, 2008,14(2):
316-321

TRPE, BUESE, e, L. MY RO TR bk 1R
o PRAEMECE BT TR, DEAEAREE B AR, 2008, 23(3):
12-15,20

HRWETES, FMEE, RWEEE. AR ARSI T L R H5R
MRFR. HMRKE 4R, 2010, 32(6): 661-665, 683

EWE, RiEH, FE, A LIRS R S AL
Bk AR, R AR RFE, 2010, 43(17): 3 572
3579

WA, AR, FRY, KA, SEYl. AFEALRSE AT+
BRMES S A YRR N SR IR, K AR FF AR, 2008,
22(1): 123-127, 133

AW, IHGSC, BT T7. ZR0 il DX N AR S L
AR IE HHEER I MR AR, PUACRMARHE O 2 224k (A AR
22i7), 2008, 36(10): 88-93

A BHEE Y A



%5 5 3] ST ANATHUR FEE B LS 285 R ad B 5T 775

Ecological and Economical Effects of Agricultural Organic Wastes Returning on Rice Fields

WU Hai-yong, LI Ming-de, LIU Qiong-feng, WU Xiao-dan

(Institute of Soil and Fertilizer, Academy of Agricultural Sciences of Hunan Province, Changsha 410125, China)

Abstract: A field experiment was carried out to study the effects of straw and organic wastes of straw recycling (fungus dregs, cow dung and
biogas dregs) returning on soil fertility, ecologic benefit and economic benefit. In this paper, two control treatments with no fertilizers and sole
chemical fertilizers and four organic matter treatments and a straw burning treatment were set to determine the effects of above four organic residues
on soil nutrients, soil microbial CFUs, soil enzyme activities, rice yield and economic benefit. The results showed that the contents of soil organic
matter and available nutrients, the CFUs of bacteria and actinomycetes and fungus, and the activities of microorganism and urease, phosphatase and
dehydrogenase were increased with the application of the above four organic waste residues. Compared with NPK treatment, the economic benefit in
treatments with the incorporation of organic waste residues increased 15.0 - 2 690.0 yuan/hm? (0.2% - 29.7%) in early rice and 180.0 - 1737.5 yuan/hm?
(1.3% - 12.2%) in late rice, and the economic benefit increased most in NPK+BD treatment. With the incorporation of organic residue (6 250 - 2 2500
kg/hm?), the chemical fertilizer dose was reduced by 10% - 20%. Such practice could bring double win of ecologic benefit and economic benefit. But,
the increase of ecologic benefit and economic benefit of straw burning treatment was not significant, and may pollute atmospheric seriously, thus
should be give up in the future.

Key words:  Agricultural organic wastes, Soil nutrient, Soil microorganism, Soil enzyme, Economic benefit



