A IAEEFAR 2009, 18(2): 683-687
Ecology and Environmental Sciences

http://www.jeesci.com
E-mail: editor@jeesci.com

BEAEEHIM AENEFYEHYEAR
YEa, FWET, ANt BE, BEMA, Mg’
1. WiEEAE LIEACRIFSEAT, IR Kvb 410125; 2. WiRSA AR, Wk K7D 410125

T ASCET X b R B KR 7 AR F R B 2 R e B D (BERS B ). R i IR B CBrfibA-2% ). AR @R 8
H CBriet s ), Fs =TS G0 H CGIrEEAT ) 2 UR BB RMEIR T 205 MR F-PR L 255 PR it 7K fe =t
AT MR T, DA SRR RE R B MR S IR, s ARSI, SRR R Ak R
FHIRFUKAEE HAY . ISR B MXETF R AL RERE A, JLF A PUE FEYE WAL AR B i G A F 3904 HLR
(1.71%~6.98% ), A (4.30%~15.05% ), AR (11.22%~21.43% ) 2554 93 W T R BAE Roos (T
6.60%~8.74%, BT 2.64%~45.06% ), TR ER (T 26.91%~52.69%, 1B 4.55%~32.73% ) KIUER ERZ (T
17.88%~35.56%, 125 3.08%~6.15% ); TE/~ & 7 1H, BECHHUEIA BT TR, (BT 2R, B Baiesik 75.6

JG-hm™ #] 1057.0 JG-hm™>, FEAr A HHAGHE 35 3R 5 1K 8.59%.
KR PEERMX; B, AVUESY; TEHAIE; BERERR,; oE; S8R

RESHES: X71 XEkFRIRES: A

REAEEES (A6ftta’) , Hbhfi
2y G REFF A v 2y 2 — TR R, 4
9T% IR AR BE be, — IS Y T MR, —
JHIRR 3% T SR AR YRR, SR A LR K
o, 2022904 LISk, TR EMRE T X BRG
FHAH BN TREFFRIR £ 2 —, —ge2gdg
Xt FRE AT AR FEFF 4 HH -5 AL RS it £ 1 7
RO FEFFIA FH R 5 e . LA A
PRI SR HRGE B AT A /D EX S L T RS AT
1 EHGE HIIESY, 0 HKIXE . HEIREE | A Kk
SEFEFFIA 7 ks gt 2

T, A E O RIEDFEFTAL IS R & AT
Al A AT A IR A R B R —, SRH
T8 LAY B ARAT RO S ) P A AE PR FE 08 X m
S Ko At 285 1) R o e AR T i P A
BEAS SCHREF IR 8 e B N R A A1) FH I B0 % 55
YIBCLAMERER FH, B, FEERE IR g2 ),
B 1 T A R Bt B i ). R ™
HAREHREAH CGHrEamdg ) SHARE:, BIEHF
R B R R AR A AROW AN A A RT AR AR Y
PRI
1 MRS H*®
1.1 Rt

R F20084E7H Z10AEMM KW E T2
RIS/ B W B0 7. W w7 A LI ETSEAW SN ot Y, A= N OEA
W, SAWUE21.5 gke', WA 124 mgkg!, A

XEHS: 1674-5906 (2009 ) 02-0683-05

WE13.4 mgkg!, 47 mgke!, pHIES.2. fi
WA A ELO113, BV A RAE . RS
AbHE . OFBUEAE, @OFFE ERAH (#EFEE6250
kg'hm? ), @ FF #5188 B (B f 2F 2822 500
kg-hm™ ), @R BRI B 5 B A T (FT e
#7500 kgthm™ ), ©FFE =R SGTRIA (G
THI#22 500 kg'hm™ ), FALFEFEN ., P, KA,
N-P,0;5-K,OFfjifi Ji £ >4 180.0-45.0-150.0 kg-hm ™., it
RTBURE ARG R . 4R B . THIETPAN, P
KRR (R ), M HEAH | il
FH . BEAA YA A A PR A e A 20040 5 4
BRHAPRT SN, P K. FEE. 4238 il B
i BRIEAE R — Ut s B S0%/EFEAE, 40%
YESTEENE, 10%fEREAE; BRAE: S0%/EHAE, 50%
YESrBERE . Horp, REEE . 4038 B . THIEHCRA
BRI 5 B BHEEA [, R DI20 ecmZEfq
FEAR B 20 cm=20 em, 3% FBEALIX 4H4HE3

1 ABAEE, £%#, HE., BEhy
Kér. No P KIRESHE (TE)
Table 1 The content of water and nutrients of rice straw, cow manure,

mushroom culture medium and biogas pit sediment(dry basis)

R KSHgkeh)  Nigkgh)  POsgkg!) K0/Agkgh
i A 218 5.6 1.7 37.8
A2 374 233 26.7 24.1
S TR 405 9.1 2.6 12.6
BRI 421 9.7 17.4 6.4
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Table 2 Comparison of nutrient contents in topsoil (0~20 cm)

between treatments after late rice harvest

s AL B FRE A
Mgkg)  /mgkg")  /mgkg)  Amgkg')
B AT 17.8 97 9.8 42
it i 18.9 107 11.1 32
A3 18.8 106 109 35
S 18.2 100 8.6 43
BT 17.8 97 119 35
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Table 3 Comparison of soil bulk density in topsoil (0-20cm)

between different treatments after late rice harvest

yas:t R /(grem”)
R AL 1.40a
fiFf 5 1.35a
E T 1.37a
B i 1.30a
BT 1.33a
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Table 4 Macroaggregate content, MWD and GMD by

dry and wet sieving of different treatments
Tk EReS
osiil Ros MWD GWD Ry MWD  GWD
Agkg") /mm /mm

Ngkg™) /mm /mm

HREIE  879.9 4.46 509 2652 1.10 0.65
T 938.0 5.66 6.00 2722 1.46 0.69
Brivebde 9441 6.71 6.57 3847 1.10 0.63
B 956.8 6.81 690 2819 1.15 0.68
B 9545 6.28 642 290.4 1.30 0.67
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Table 5 Analysis of rice yield and its forming

factors under different treatments

e FERSC Y QI S x5 G i e S A i gl oy i
/OTRE-hmD)  JORRED /% /g /(kg-hm?)
B At AC 405 69.1 703 25.06 7139.0
it i 430 60.2 679  25.99 7586.1
A3 325 64.8 72.8 26.55 6279.1
S e 380 64.3 72.1 25.77 7061.4
HEIE 365 66.3 76.4 26.61 7420.5
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Table 6 Analysis of rice yield and economic benefit of different treatments

s SEBRy SR BARA SEFRIA p— A AHT I 5 e
/(kg-hm™®) /(7E-hm?) /(7E-hm?) /(7E-hm?) /(7E-hm?) /%
B R AT 7746.7 a 14 873.6 2567 12 306.6 5.79 - -
fif AR 7296.7 ab 14 009.6 1107 12902.6 12.66 596.0 4.84
Bl 6938.3b 13321.6 0 13321.6 - 1015.0 8.25
T TR v 7385.0 ab 14179.2 1797 123822 7.89 75.6 0.61
BT i 74217 a 14 249.6 886 13363.6 16.08 1057.0 8.59
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Effect of rice straw and the residues of rice straw
recycling on soil fertility and crop yield

Peng Zhihongl, Li Mingdel*, Cai Lixiangz, Nie Jun', Liao Yulin', Liu Qiongfeng1

1. Soil and Fertilizer Institute of Hunan Province, Changsha 410125, China; 2. Hunan Academy of Agricultural Sciences, Changsha 410125, China

Abstract: Rice straw is an important organic resource to be used for animal food, mushroom culture medium and methane generat-
ing material. In this study, we investigated the effects of the residues from above rice straw recycling activities and fresh rice straw
on soil physical and chemical properties, nutrient status and crop yield. The results showed that, in comparison with chemical fer-
tilization, application of rice straw and the residues of recycling rice straw increased the content SOM, soil available nitrogen, soil
available phosphorus and macro-aggregate (R ,s). It also caused the increase of the mean weight diameter (MWD) and geometric
mean diameter (GMD) of soil aggregates. Although crop yield slightly decreased under such conditions, the economic benefit was
obvious which was between 75.6 and 1057.0 yuan-hm™ among the treatments while the highest benefit rate was 8.59% which oc-
curred in the treatment of the residue from biogas producing pool.

Key words: hilly areas of central south; rice straw; organic residue; recycling; soil physical and chemical properties; crop yield;

economic benefit
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