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Agricultural Effects of Application of Pig Manure and Cow Manure Composts with Different Maturity Extent
on Seedling of Chinese Cabbage and Muskmelon

WU Hua-shan, CHANG Zhi-zhou", JIN Hong-mei, XU Yue—ding, ZHANG Jian-ying

(Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China )

Abstract: Pig manure and cow manure were composted naturally at the same condition. The 15th, 25th, 35th, 50th day compost were fertil—
ized on Chinese cabbage and muskmelon and seed germination and growing influence were analyzed. The aim was to obtain the agricultural
effects of application of pig manure and cow manure composts with different maturity extent(CDME ). The results showed that the highest tem—
perature of cow manure was higher than pig manure in the process of compost, and the high temperature period of cow manure was longer than
pig manure. The contents of total nitrogen of two manure decreased firstly and then increased, while nitrogen concentration increased contin—
ually. Both of two treatments achieved harmless standards after 35 days. Cabbage plant height and main root length, muskmelon seeding
weight and main root length were not affected significantly by CDME, but seeding emergence and root activity of cabbage and muskmelon
were influenced significantly by CDME. And so as the fresh weight and yield of cabbage which were observed when composts of pig manure
composting for 25 days and cow manure composting for 15 days showed significant inhibition to plants. The correlation between OC, DOC and
biological traits were significant or extremely significant. The correlation between nitrate—N/ammonium—N and G/ or root activity were signifi—
cant or extremely significant, which were not consistent with the current indicators of compost maturity. It is worthy of attention to formulate
standards for compost maturity and achieve a great balance between nutrient loss in composting process and agricultural effect in field for
compost application.
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mg-kg™',

1.2 #ERRER

A5 i FH 46 ZE A5 A= 2508 0k B 75 A A
RIS S AN W 453 o s/ s Iy o ik e 46 1
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it .pH {8 .Eh .C NP & ZF8 50 R R RE AL B S
A HEE DOC, JKA5E
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BRI ] 10 em, 251 H 20 d 5 F0EFT 80, AR FRT T
PR AR FE 458 10 em, DUGRBE IE # AR K B it 2
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=1 HRERNEZEAMER

Table 1 Physical and chemical characters of compost materials

vl KA 1% pH & BAPK 1% R lg-kg? LB leke? 28 fooke! AR /mgkg! WEAR /mg-kg? MUK 1%
prgs 65.18 7.83 31.40 2342 20.95 9.40 4.84 0.37 27.47
Iep e 64.99 8.13 30.58 16.42 6.50 10.07 3.61 0.28 26.11
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Figure 1 Changes of temperature in compostiong process of pig and

COW manure
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Figure 2 Number of E.coli in compost with different maturity

extent of pig and cow manure
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Table 2 Physical and chemical characters of compost with different maturity extent of pig and cow manure

ik R Bk H (i MRS A HLEs / DOC/ TN/ TP/ TK/ NH,/~N/  NOy-N/
o RK¥d % s % % g kg g kg g kg g kg g kg
A 0 65.18=221a 7.83 £0.12¢ 27.47 +2.23b 31.40 £ 2.14a 14.09 = 1.02a 23.42 £ 0.11a 20.9+0.45b 9.40 £ 0.25¢ 4.84 +0.06b 0.37 £0.01e

15 54.12+2.01b 8.35+0.17b 25.61 £ 1.95¢ 29.50 +2.01a 12.12 + 0.45b 21.33 + 0.10b 21.62 + 0.21b 9.20 +0.21c 7.85+0.02a 1.32 + 0.04d
25 49.74 +1.12¢ 9.28 +0.42a 25.51 +1.02¢ 26.74 + 1.94b 9.98 + 0.68c 19.51 +0.29¢ 22.68 + 0.22b 9.36 +0.42¢ 7.19 +0.02a 1.81 +0.12b
35 44.47 +1.28d 8.08 +0.37¢ 28.32 +£2.10b 25.79 + 1.09b 6.94 +0.77d 20.19 + 0.57¢ 24.46 + 0.84a 10.10 + 0.36b 4.76 £ 0.02b 1.65 £ 0.11c
50 41.57+1.21d 7.44 £0.22d 32.24 + 1.94a 24.88 + 1.22¢ 5.58 £ 0.43d 21.52 +0.26b 25.74 + 0.37a 10.62 + 0.45a 0.86 + 0.03¢ 2.42 £ 0.21a
ka0 64.99 +3.45a 8.13 £0.39¢ 26.11 £ 1.92b 30.58 +2.09a 12.92 + 1.64a 16.42 +0.70a 6.50 + 0.24c 10.07 + 0.21b 3.61 £ 0.11d 0.28 + 0.10d
15 51.55+2.14b10.80 + 1.06a 26.23 + 1.26b 28.37 £2.01a 9.35+ 1.09b 16.12 +0.06b 6.55+0.08¢c 9.46 +0.15b 9.87 +0.10a 0.71 + 0.22b
25 47.17+2.02¢ 9.40 £ 0.22b 28.53 + 1.01a 26.86 + 1.76b 6.74 £ 0.57c 15.73 £0.52¢ 7.47 £0.15b 9.65 +0.32b 8.63 +0.06b 0.57 = 0.05¢
35 40.71 £2.01d 8.22 +0.12¢ 29.42 + 1.12a 24.67 + 1.53¢ 5.54 £0.62d 16.16 +0.58b 7.96 +0.05b 10.42 + 0.53b 5.39 + 0.14¢ 0.61 £ 0.01c
50 39.69+1.78d 7.64 £0.17d 29.69 + 1.60a 24.17 + 1.30c 4.15 +0.44e 15.88 +0.76¢c 9.29 +0.23a 11.77 £ 0.50a 0.62 + 0.02¢ 1.39 +0.02a

T - P PR B IR E FERNYS A 263 5 [R)— b BEAEA RIS A9 28 5 .25 1 (P<0.05)

Note: Different letters in the table denote the significant difference of the same treatment at different time (P<0.05).
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Figure 3 Infurence of compost with different maturity extent

on G/ of Chinese cabbage
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Table 3 Influence of compost with different maturity extent (CDME ) on emergence rate and yield of Chinese cabbage and muskmelon

ik SR N PR , R :
W 1% FEdE /tehm™ HER % 25 d A= hE /t-hm™
e — 91.26 +4.21a 49.60 +4.32b 94.29 +4.09a 28.13 +0.83b
RIS 0 60.21 +5.35d 4521 + 4.85¢ 78.2 +3.601c 2413+ 1.11c
15 62.94 +3.45d 4228 £3.21d 84.94 +2.09b 2574 £2.32¢
25 58.83 +2.21d 4404 +4.11c 77.39 +2.19¢ 23.85 +2.83¢
35 75.94 + 4.45¢ 60.20 + 1.52a 92.94 + 4.88a 27.78 +1.82b
50 89.12 +3.12a 62.44 +2.12a 95.15+3.10a 31.28 +2.10a
Wi 0 5521 +2.68d 53.48 +3.94b 76.43 £7.71c 24.25 +3.95¢
15 53.12 + 3.84e 48.96 +3.11c 81.29 + 5.30c 25.11 +2.10c
25 79.94 +4.77h 51.44 +2.74b 85.37 + 4.09b 2749+2.11b
35 87.10 £2.90a 52.36 + 1.94b 85.96 + 5.16b 2970 +1.07a
50 88.18 + 3.68a 59.96 + 1.32a 91.94 + 6.42a 30.72 + 1.55a

R FREHIFOR 1SR BRCR 22 5 B 1 (P<0.05) . T,

Note: Different letters in the table denote the significant difference of 11 treatments (P<0.05). The same below.

A ZEHENE 15,25 .35 d BYHENE X 75 KA L i A —
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— R EE (8
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d Kb BRI 22 S AN B 2 (LIS 3 i T LA A B R 2
HEAE 25.35 d,/NESEAEY) & CK 258 8.3 4%
FEHEAE 15 d F1 25 d S04 28R 15 d, /SR
R EIRT CK, a5 R, IR 35 d )5
XF/NFISEAE R B I R s s A= ZEHENE 50 d R &
U FEHMENE 25 d J5 6/ s et B — 8 it it
YEM .

N 25 d AP Bk E R S/ AR, M
HEAE 50 d F5 4= 2EHENE 35,50 d, HAE R &% R 1Y
b S AR AR A At AR ] (4 R, S 2 HE AR 0~25
d FABLEEHERE 0~15 d AR 9 = 1 B I T b2
NERL, 2 B2 A6 0 AN ()5 2R B T A I AR KA 2
BRI o
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FE/N IS AR 50 d OO ) DR CH b 8 5
PREEEE |55 AR IR R306 7, R N i 5 25 d
D3ACHD b0 o i AR R R3S SR
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d, FLHERE X /N ISR B bk fif S ey i e 2E =, By
T CK AbFH; FEFEHENE 25 d FGHLEFHENE 15 d, /)N
P32 ) BApR fF B 2 B KT CKL I8 2 B RS 2
TGS ARSI A — 8 R/ N R ) AR i (HAE
HERE G A A A ) B R 26 R 56 25 d A2 A
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INFEEAR RIE e 2R B %, H¥ET CK, %
HHA S N5 A4 ZEAEAS [R] B J0 P S XSS /0N 1 SR &R T
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Table 4 Influence of compost with different maturity extent on biomass of Chinese cabbage and muskmelon

UNEES
UES ’g%?ﬁ/ L A S JHZT WAES | b - z.m‘ WRRIES /
: T Jg BRI fem  EAREK fem mé_\g,l e =y Hitm /em FHRE fem m;’_\g,l e
feAe — 81.01+ 1.13b 13.62+0.43a 1036+03la 0242+0.010b 25.12+1.13a 8.13+033a 959+ 08la 0.375+0.021b
WA 0 7828 +1.09b 13.52+0.54a 1036 +0.55a 0.231+0.034c 2477+1.14b 7512032b 9.28+1.01b 0.314%0.033¢
15 79.82+1.19b 13.48+1.0la 1034+02la 0248+0.023b 24.83:093a 7.96+05la 9.42+0.56a 0.354+0.034b
25 73.87+123¢ 13.77+0.78a 10.52+0.62a 0274+0.016a 2527+12la 7.69+082b 9.37+0.22b 0.313=0.025¢
35 8498+ 1.63a 13.94+090a 10.88+039 0276+0021a 2631+1.17a 7.94+026a 9.84+0.72a 0368 0.012h
50 84.82+2.11a 14.01+120a 1099+0.44a 0280+0.022a 26.73+0.88a 8.01+022a 954+023a 0.391+0.013a
WA 0 72.12+2.32¢ 13.41+0.72a 1036 +0.22a 0225+0.013¢ 24.63+2.23h 7.44+0.42b 9.21+1.11b 0.311+0.019
15 7145+39lc 13.48+0.88a 10.42+052a 0246+0.022b 26312092 7.42x051b 931x1.00b 0.323=0.020c
25 83.24+322a 1339+1.02a 10.722037a 0268+0.030a 26.18+1.88a 7.98+028a 9.52+042a 0.364 +0.026h
35 8434+440a 1353+1.11a 10.88+0.12a 0264+0.03la 2620+1.72a 8.12+032a 9.63+0.54a 0.367 +0.015h
50 85.90+2.09a 13.71+0.36a 1096%037a 0270+0.026a 2628+19la 8.16+029a 9.61+045a 0.415+0.019a

M R S R BRI A 28 0 ) 2 3 R A T A
EE IS AEAS SO 7 B A 2 A e L s
WA AE R AT, FEOS™ . 8 A AR R R
1 pH {E AL L RETR 1, 1 BN B30 4900 S s 26
WA ZEHENE R IR A o, 2 pH B fe 9 B 40
A DU HEAAR P B R R TG R, X SRR R & 2
MBI . SEEENS AR SRR 50 d 5 R i
UF ARZES GIL R R A BRI 52 B 8] g FH8C5R L 78
HENE R BRAGTE AT, FEEEHENE 35 d, g4 2 e
25d 5, Cas B At F i B AR, 6 E Bk 2 e i
HR
2.3 AREHERRS WK BHEEES
VEREIE ZE NG AF 28 G TR v 1) A5 T B« g 2
KECpH H A PR & 2R & & C/N.DOC fls
BASTRMAESATESE T8, S5/0AMER
e H A) A K P BT 3 v 25 S5 AR bR A T A DG 4

5 T LUE I KBS /N SR 7 B AL
PR A BB RAIDENE, 5 G R AR R 9E 13
A e 2 R A S, 2R B AR — S U PN T SR [
KA HEE B RE AL UE /N RN A A A 4 o AR oA
FEAR BB R AR Mt i 25 1 B R T
PRALAR bR X B SRR 5, AR K W HT I sl A B R
Ve, T A ], P HERE R B B B 2 . MR Pt
ARAREFE S X AN (] JiF ARG 2 X A8 A AR K 9T, 8
JE XA P A i A AR S, TR R R RS
BEREEEAARE U LI W RE AR, EA e 1
SIS i FLRE S A A K A IR
KA+ S AR BRI R BOE D B IE Z R PRI
SRR

pH{E . 2E SR C/N F5/NASEMTE KA
TG IR YA SR B B B AR S , T A AL AR AN
DOC 5 &A= YR A8 bR 35 2 B0 I 2 sl (5 25 A

Pr iR S, KR S). XFEEIIERABREMNRES), D
x5 AREHEERS/NDAXNERETEYIEIRZ B B8 X
Teble 5 The correlation between Chinese cabbage, muskmelon and biological indicators
- UNEES HIN
Gl R i HpkEfE  ARRED Gl HER 25dAEYprE Hm RARED
JEREL 0.956%* 0.862%* 0.701* 0.754* 0.894%* 0.975%* 0.864%* 0.895%* 0.817%* 0.880%*
pH & 0.338 0.516 0.453 0.593 0.096 0.371 0.432 0.465 0.453 0.461
H LR 0.933%* 0.832%* 0.650* 0.687* 0.895%* 0.947%* 0.754* 0.839%* 0.788** 0.793%*
TN 0.053 0.152 0.214 0.069 0.048 0.172 0.046 0.189 0.106 0.166
C/N 0.544 0.364 0.161 0.505 0.520 0.422 0.509 0.324 0.406 0.329
DOC 0.858%* 0.867%* 0.717* 0.722% 0.824%* 0.939%* 0.793%* 0.887%* 0.776** 0.846%*
AR/ AR 0.823%* 0.518 0.485 0.523 0.683* 0.729* 0.675* 0.570 0.601 0.639*

T+ df=10-2=8, ro0s=0.632., ro15=0.765 .
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A HLIL it ATFAS BE R 0 P52 M - SRR B A5 1k, 2
FrEA C/IN FLBA 2, S i R e S A Nt
15, B BR T IR & i S C/N AT e X g 4G
JAEIR . A HLR DOC 5/ 3 & T 4= 4
bR RPN B AR DG, R R A MUK A
DOC AFXFF Al 45 b5 5 58 S e85 208 45 BR, 1
A SO /ISR N B0 MR 35 R A 2
PEGE SRS AS A S /N SR R GT TR
R S RPN 2 B A e, RIS A
AL X8 & ZEFIAR ZR 97 1A B2 2]
oAt A bR A A I VA S AR Sk L (L
SHEYIF A KR O 2R 8%, HXTARRMED
ITREP N

3 £

(D) Wh A FE e AR o 72 vp ) e e TR v FA 28, B
A TG 2 2 P b AR 35 d A ML B R3S
HREAR, AR RIS T 2
AEBRTEMEAR 250t 35 d 5, KIAFTF IR B 0 E ks
HE, GI AR R RhRvE . BLAR 2 FhAb BN EAR A AR
bt SAR] B AR B 255 3Kl T 2 Fhag
Y C/N FAH 228K LA BT & A AN R B S o

(2)J536 W26 00 35 d J5 , W P B 2R
WEMIHEIER . ERHREET , R HAER Fh 7
REEFRERZ /N T2 NI R

(3) HERE i i P (8 B B ) B (R 250 585 25
d 2247 RO 15 d 247 ) SEHEY i/ P SR
. ANFE B RS WA 2N N B Y
M2 A E . AFELLER], N SERR 2E R AR
25 (LTI H Bt S AL 1] P 38 0, AR vt B )
B FEAEMENE 25 d SR ZEHENE 15 d, HERE XS R
A AR P A s S0 A S 5 e Ak 3
Z A AH OGP EAS 25

(4 )it FHANTF) JE 258 REAL X /)N P S A T L T
BB BT B DAV B 2R A 2 EAN ]
A B A HE IR XS /N PSR R 3 1R — 2 AR EVE AT
HERE 25 d J5 , BIE A 8 28, B RE G AR 2R 06 0 s (HA
L6 25 d Z AT 2848 15 d Z IR R A K BA
HH A IRIE o 5 2EHERE 35 d, 4R 23R AR 25 d)
EL IR F & 4t B B AR, 6 01 BTG B3 R .

(5) IRt a] 2P E AR A 1 N 2, A
i fB) 5 A= PR 22 (R0 3 (R e A DG, B A LA
1 DOC AH X F HAth 45 b 5 68 Ji b Ji 24 8 48 b , pH

{E ARET A C/N He5 /NSRRI I 25 100 A ) 1k
ARIGVATRBL B2 AR, A LKA DOC 5
I DR bR a8 I H 2 A A O B
BRMBR LS /NA M G AR R TG 11
TP R A OGN, HAER S U/ A X
YR AR EHE A 8.
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