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Effects of anaerobic and aerobic fermentation of organic materials on continuous

cropping soil environment and Malus hupehensis seedling biomass
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Abstract; In this study, pig manure+straw, chicken manure+straw, sheep manure+straw and three above manures+straw
were fermented under aerobic and anaerobic conditions, respectively. The end product of fermentation was applied to
containers filled with continuous cropping soil of apple field. The effects of fermented product on apple seedling growth in
containers,, microbiology, activity of urease, invertase and phosphatases as well as phenolic acid in continuous cropping soil
contents was investigated. The results showed that the anaerobic fermented product ( fermented fluid) was applied into
replant soil significantly enhanced the dry and fresh biomass production of the seedlings compared to the aerobic fermented
product ( solid compost). Pig manure’s fermented fluid increased plant fresh and dry weight by 1.57 and 1.26 times as
compared to the control plant in July respectively, and 1.55 and 1.86 times in September, respectively. Soil microorganism

population quantities was increased by both forms of organic matter, the fermented liquid has a stronger effect than the solid
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compost in bacterial and actinomycetal density, sheep manure’s fermented fluid was the best, and it increased about 2.95
and 2.37 times in above two kinds of microbiology, respectively. Moreover, both fermented products significantly influenced
contents of phenolic acids, and the pig’s fermented fluid, chicken’s fermented fluid and pig’s solid compost decreased the

total contents of phenolic acids by 0.45, 0.39 and 0.36 times compared to the control in September.

Key Words: fermentation fluid; compost; replant; Malus hupehensis; microorganism; phenolic acid

S BT SRR PR, B IS S BB, 2217 — ek b SRS T 2 1
SR % BT T, SR G 22 0 e AT 2 0 K00 P 2 A RE
PR TER B, IS TR A TR O ELES B LM BUE PR | R T R A 1
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x1 EEFSEM

Table 1 Nutrition contents of manure

FHUR SR A AL LR
JE MR 0 . MJ\H y Ammonium Nitrate Available Available H i
Raw Material rca(n;k 6)1 o Nitrogen/ Nitrogen/ Phosphorus/ Kalium/ b
i (mg/kg) (mg/kg) (mg/kg) (mg/kg)
¥3% Pig Manure 521.43 942.51 124.64 1090.56 34293.33 8.07
X3 Chicken Manure 568.42 1055.78 119.23 512.22 35653.33 8.31
2% Sheep Manure 832.50 637.34 147.72 893.89 12020 8.80
x2 HIEMRBREFSEK
Table 2 Nutrition contents of Compost and Fermentative liquid
" e i H R .
TE LR B GE Auf“ﬁ‘ M
" Organic Matter/  Ammonium Nitrogen/  Nitrate Nitrogen/ Available Kalium/ pH
Project Phosphorus/
(g/'kg) (mg/kg) (mg/kg) (mg/kg)
(mg/kg)
pPMC 440.86 425.6 123.07 42.79 42173.33 9.47
PMF 400.65 587.51 109.07 59.05 81896.30 7.41
CMC 443.10 158.06 103.71 44.75 37493.33 10.36
CMF 176.29 1111.72 124.51 41.72 41119.47 7.71
SMC 358.06 82.35 531.07 17.42 47320 8.43
SMF 288.47 223.27 115.85 22.87 27851.85 7.32
MMC 539.33 307.39 218.22 39.94 25606.67 9.14
MMF 368.60 617.23 101.29 48.51 62933.33 7.51

PMC ; J% ZEHEAT Pig Manure Compost; PMF ;322 /& Pig Manure Fluid ; CMC ; ¥ 2$HEAR Pig Manure Fluid ; CMF ; 38387 /& Chicken Manure Fluid;
SMC ; 228 HE AT Sheep Manure C()mpost;SMF;él'i/‘i'tf‘b[thpli Sheep Manure Fluid;MMC:?ﬁaﬁ’iﬁHE Mix Manure Comp()st;MMF;?E‘g{:}”ffnﬂ?li Mix Manure Fluid

IR BEEPEI . FRELS ¢ £ F 50 mL = A, i 1 mL HR PR35 39259, 15 min J5 110 mL 10% FR E %
WOR 20 mL PH 6.7 #ri& R R 2% AT, #2215 76 37 CHHIRAAE 7 24 h, W55 U438 B 1 mL JERIMA
50 mL ZE &I, BRI 4 mL RS AN AN 3 mL YCSETRENIAIR , FESNBERE 2] 1265 20 min, /EZF, 1 h NTES
JENERE T 578 nm PAKAR G, (BEMAOTE G 1 h PNORERERRE ) o ORI M LARE i B A5 A0 IR Y6 (i ek 2 %)

Frn Oz 2 IR EM SR I AR A G ®, Ll24 h 5 1 g HIEPRASE S EIRIREHE M,

PR ER RIS TR E PR S ¢ HREE T 200 mL =AM, 00 2.5 mL L ZE BHE 15 min J5, TA 20 mL
0. 5%BEIRAR 41, #55) ]G A TEIRAG ,37 C T H 5% 24 hy RIETESEFRMANA 100 mL 0.3% i IR 55 15 W T3k
P&, MEHC 3 mL EM T 50 mL &I, BN 5 mL 28 MR 4 T SR R SRR ) | 605 R
P ,30 min J5 LEME, FHTIRRLE i, R 6, TR T 660 nm AbFb bRl 2 . B
1,3,5,7,9,11,13 mL By TAEROT R OESR , B ERE NS, b flbrdEih 2, BRI DU - BEn 9

FEMERISEPEIE BRS¢ KT+, BT 50 mL A =AM, A 10 mL 1% 3EMEI , FEIN 10 mL pHS5.6 8
FRER 2B hATRORT 5 T PR FEATRCAIEIRAS 76 37 C R R 9% 24 h, BE3R4s U BBt ik, BUEW 1
mL, A 50 mL A, 02 mL 3, 5- KA IR, IRl KR R R IE 5 min, BE R 25 50
2 HRKIFRE, EREESEEE T T 508 nm 4bHEFT 0, I EA e R AERIZ . LA 24 h
o 1 g s A AR ) BT 5 (mg ) 3R RERERE 1
1.2.2 T EERAEY RN E

Bl A= 0 A 2 R FH ST AR B e ik

AL B 10 g B i N BEAT 90 mL JC K A HETE R 3 1 I HOE R R % 10 min,
Ff R BOTIR G55 #iE 20—30 s, BI2H 107 A B, RS AR I 1 mL 107" Fi B 28847 9 mL T
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HERIFRIL 0.5 ¢ H3ERER T 500 mL 59 =, IIA 1 mol/L( 1/6K,Cr,0,) % 10 mL, ¥ 3H FIR A
A1 3R JE I H,S0,20 mL H-R 5550 1 min, LGRIEIKH S5 £ 7 0B, U8 29 30 min, iZKHG B 2 250
mL, fill 3—4 R SBHEZ AR 7R 77, 0.5 mol/ L FeSO b i I R i A2 28 35 26 s Vs VO €0, 1y 738 J I 2 £, L 22 2B
218 A 1k FHIRRE 0 D7 e iidezs il CEPASIn 4
1.2.4 IRy RIS ) oA

HERRFREGS 12 B BT 18 100 g £ &, INAGE S A RESE 1, TR RIR AT, 78 100 mL A B0
B YRR RS IR SR AZERCH R AU ASE S5 F A H . B HUA ) S B BE RN TEOK 1, B
BUEE R 120 C L BEHC2 Y, IR S min , BESSRIEE] R 5 min, IEERBUN 60% , 104 90 s, #EBSE R , 34
CIEHRAEE T, A 1 mL BHEEE W 3 0.22 pum A HLARBER, f5F HPLC 23047,

a3 5 A3 Acclaim 120 Co(3 um, 150 mmx3 mm) ,#Ei 30 °C, Wsh#l: A W2, B AK(Z
RV pH (E 2 2.6) , Jitik 0.5 mL/min; #EAE T SRR ER . A BhERE, 5 WL K2l 5 4K 280 nm,
1.3 HdEandr

IR K FH Microsoft Excel 2003 #4733 FIMEE] 8L SPSS 19.0 #F#1T Duncan i K,

2 HRE5HH

2.1 REEFLARHERL XS AE £ & G A 1 5 10 5

P 1 AT %4 etk BT AR MR ] AR A T S CK ML B R S Tk S
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9 A4y, RN A WAL B T HHEAR AN CK 3EARALFE 5 CK [ JC i 5 22 5, Bl I 1a] (A HE RS | 7 B 2%
ST EE N, AT ES R, S HE AR AL FA HL, & T R AL BT TN & A T E AR I R, 2
T1 BT EIEIECR 52, 0518 CK Y 1.57 f5F1 1.55 £,

PP 1 AT 3% A it & T A RN ME AR A 3, AR A B R S CK ML B B R IR S M
REAH LA S 2 i Wi R AL B[R] S e 25 52 76 7 Ay RBN A T B = L HEAR A 2 AR = T CK, 7
9 Ay, TN A TR AL B R AR A B H A T CK, Bl 25 A 8] A 4R RS | 4% Ah 1 (] (i fif o 22 S b I 2
OISR FA . S HE RS AL SRR L, & P A A UG R ST 2 AT 04 5 E SR BB LT A R AR
W30 CK Y 1.26 £5F1 1.86 1%,

2.2 REEFAFIMEAL X AR S5 A T T IR BEIR G | R Bl 1 52

2 A[ LA AE 7 A OMER T5 T6 AbFRAREEG M 5 CK Jo i M 25 e oh , A Ab LY 5 F CK ik 5 3
NEARFEAH LY, T4>T3 T7>T8 2 FIE 2 1 Wi Fi Ak BR8] TG 22 50, R SRR A& (4 P RO 25 4 B ) 2 S vk B 3
R AEHE b PR 5, CK 1Y 2.94 £% . 75 9 F 6y, B8 T6 AbF AN | Ho A kb B AR B M1 2 T CK, Jiid 5 HEE b
FHAH LU B T3<T4 A, HoAth 2 [ A4 A B - 98 J g 355 P 129 v 1 LM AT A 3, R 288 AR 25 %) 7 T 25 Ak 38 ) 2 57
PRI S 2GR AR A TR - SRR I 6 PR i i 6 CK Y 2.00 135, 25 SR8 B L B4 I ] O HE RS SB SRR 28 R IR
A Qb 3P A A SR 0 e T LM A A B

W 3 aTLUE L TE 7 A0y, 4540 P A e AR B 15 1 44 3 5 T CK, 45 2 TR 7 14 R M JIE Ak 341 ] G . 38
25, 9 AAn,TL T3 By TR ARG YE S CK AL BAT WPk 22 5 AN B W AR LL 8, TI>T2, T3>T4, H
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Fig.1 Effect of Fermentative liquid and Compost on dry and fresh weight of Seedling of Malus hupehensis Rehd. under replant
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Fig.2 Effect of Fermentative liquid and Compost on urease activity of the soil under replant

FEASFIRG S A T AP AL F 0] 22 5 0 35 RS T AR b B A 5, O KB 3.52 A% W28 iR 2, 2l CK 119 2.06 1% .

WNE 4 AT 1 E 7 A6y, Bk T4 S HAbAS PR S5 RS B TG YRR T CK, & U (A M A 79 o Ak 2
FHLE , BR T7>T8 A, Jo A & e i 1A Ak 3RS P 340 T S A A 3 X658 g P o 0 2 Ak B ] 25 S 0 8 ) R 26 M
JE Ak 3 - S B R M e =i o CK 19 1.05 £, 78 9 Ay, Bk T2 .17 4, HA AL BEIR T CK, BiFPA HLY ALk
FEAH AR T1<T2 Ab, o K B i (A b B85 o T L HE AR Ab B 55 36 XS 3SR A 1) 22 I 7 1R AR 34 S Ak 38 2 53
PR S M T Ak A S MR S PR RO 1.90 mg ¢ 7' 24h71
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Fig.3  Effect of Fermentative liquid and Compost on phosphatase activity of the soil under replant
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Fig.4 Effect of Fermentative liquid and Compost on invertase activity of the soil under replant
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Aub P A 98 A DS 15 R I ) M A A 3 S R IR A Ak 2 AN TR B A = R CK I 2.95 1

WNE 6 FItos A8 7 Ay, 45 A0 T - 39 BB 1 i T 0 R & I U0 A Ak 3 5 G M S Ao TR LA, i 2 A e
FE 1) T AR A P11 398 B RS R e 1 A R M A AR B T = 38 R A5 A B A 45 R IE R S, S 2 M A Ak i - 3
FLR R R o CK A 2.23 4%, 8017 9 A4y, BRIEA AL FEAN 3536 A9 FERIE3E 3 Rt b B % 4 18 BB 500
PR T AR R 0 S AE A B VR A A A P 4 48 FC B RO B e oA CKC 9 2011 7%,

W 7 iR AE 7 H A3 45 A B TR R 4 w8 T %o R, & I R A 5 HL A A PR He e, TR AR A B A 1
SRR DS L Y e T AR R R ) ME A A 3L YR G R I A A B ST R TR AR R e o CK Y 173 % 7E9 A
0y BRIGZAC RSN X828 2EICRNRA 3 Rl A Ab A 38 B2 BB 35 w8 1 R L A0 HE R b B, 228 % R IR
P P+ B R B e oA CK 1Y 2.37 £%

2.4 REEFARFIHERL X AR S5 T A HLR 520

e 8 Win 78 7 A4y, TS A FE+-HEE MU & =K T CK, HAh 4 4B 1 CK, & B (AR HE RE AR e 5%
T3<T4 T5<T6 T7<T8, 7£ 9 J My, T3 A3 + AN & AL T CK, HAAb B T CK, & B AR FHEIEAH L
BL,TI>T2 . T5>T6, 7 A5 9 AR LLEORTE , K B AL B 43384 HLTT & 3 hn i 28 v THEAE b 2
SRk T1 B 1.01 o/kg>T2 HEJIEE 0.21 o/kg, TS BN 2.42 o/kg>T6 M 0.40 o/kg, T7 B4

http ; //www.ecologica.cn



1134 SREIRR A5 AT LA TR U A A X S SR A - PR3 S & B R 4 it LR B R ) 3669

OTI BT2 ET3 OT4 BTS BTe OT7 KT8 BCK

90
< 80 a
2 70 - ab ab
= ab
O
S 60 e b
i N so | cde q ]
ﬁ\e TONRNT AN de
=z
=2 40 Tl
o= \\//
g 30 ¢ \FR
g 20 2N
= 0 //’/(
0 M)
7 9
H #/y Month

B 5 ZERAEMERIHEE L IEARAN
Fig.5 Effect of Fermentative liquid and Compost on bacteria of the soil under replant
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Fig.6 Effect of Fermentative liquid and Compost on fungi of the soil under replant
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Fig.7  Effect of Fermentative liquid and Compost on Actinobacteria of the soil under replant
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Fig.8 Effect of Fermentative liquid and Compost on replant soil organic content
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