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Effect of Aeration Distance on Aerobic Fermentation Efficiency of Plant Wastes in Air Flow
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Abstract: In this study, the effects of different locations away from the fan on the fermentation efficiency of vegetable wastes
mixed with mushroom residue and vinegar residue in aerobic-membrane composting reactor were investigated. Vegetable wastes,
vinegar residue and mushroom residue were mixed in a fresh weight ratio of 1 : 1 : 3, transferred into aerobic-membrane
composting reactor, covered with gas flow membrane, and aerated via the bottom of pile body for 30 days. Samples were
collected from 1.5, 4.5, 9.0, 13.5 and 16.5 m positions away from the fan to evaluate the variations of physicochemical properties
such as temperature, water content, pH, C/N ratio, germination index and nutrient contents in these samples during the
composting. The results showed that during composting, differences of the fermentation efficiency at different locations away
from the fan were observed to some extent. Total nutrient contents of decaying materials at 1.5, 4.5 and 9.0 m away from the fan
were higher than 5% with the values of 5.31%, 5.20% and 5.27%, respectively; however, the total nutrient contents of decaying
materials at 13.5 m and 16.5 m away from the fan were less than 5%, only 4.94% and 4.83%, respectively. At the end of
composting, the germination index of decaying materials at each site were all above 80%, with the values of 102.8%, 89.3%,
98.0%, 82.4% and 85.5%, respectively. The results of field experiment showed that compared with application of raw materials,
amended with decaying materials increased cowpea yields, especially for treatments added with decaying materials collected from

1.5 m, 4.5 m and 9.0 m sites away from fan, the yields of which increased by 1.8%, 4.52% and 6.78%, respectively, compared

OIATE . TLIRE LB B E A% 4 H (CX(19)2026)F1 [ 52 5 S HF & 14155 H (2018 YFD0500201) %5 1)
* Sl HAE# (lirong@njau.edu.cn)
YEF A skAEL1997—), B, INERIGITA, WL, 3 8aFoE 40 A b B9 A S5 3 BUIRARL . E-mail: 497712489@qq.com

http://soils.issas.ac.cn



292 +

e 554 %

with chemical fertilizer treatment. To sum up, this study observed that in the air flow membrane composting process, materials at

different locations away from the fan can be fermented, and the decaying materials closer to the fan have higher nutrient contents

and better plant growth promotion effect in the field condition.

Key words: Composting; Aeration distance; Vegetable waste; Cowpea; Field experiment

SRR G . R, T Wi T SRR
WP R AL ZERCRIAE, AR CBEIR R
P o SRR, A B BIEIL . ML A
Wik Ji% , FE 3™ X SRS BN Tl i rp v A
KRR A, JUHUE R B RA I KT H
s, R LIS Z, ORGSR S T Ak
AR A BORR i ZERPRSAE O SR IE S .
it A {3 By FE S HE AT 8] 3t Sk 0 & AT 55 TR 3R
W, EERER BREAREANL. T
2, PR B RO, AR EA Y AU AR AR
BB SR A, Hoad U IR g,
M 5 38 7 M e R 2 SR ) DRI, o R S i
AR EAR T Z.

AT IEAA 7 X E Z A AR R
o FEBEAE, TH: A AR R i A R R A s Y
b BT 3 A SR R R S TG E AL BRI AL
MR EE X, BT EE R T2 S e R A
RECR BT RN R T2, L2 Y
IR ST HENEAE S, AT AL AR |
MESICIRTEEL R, FHH R A RS, FIuE
SR HEIR L 55, AT AT ARl e i e b = R 4R
K, WPNER P E SRS AR B, S
NS 1 T2 E A AN ) B S W i SR K Bt AT L
e R ) 2 R AR R A e A A 05K 57 )
AU SEMRIR B o S5 b, MR A Bl i g XLzt
AT TR NS SEAA PR A TSR B R R AR Bk Z 5T

AWTFE VLK 5 e IO v AR Ry J5URL, BIF
FE TR K i A v, B e KU LA [R] 7 5 )
PR R A BUAZ A RAAIE , AR AN [R5 8 A IR
7 T B AP AR, AT D A A IR AE T 2 %%
UEAL SR IR Tt i A FLAC £ SR

1 #REFE

1.1 SiREHEEL B

B HEAC YRS IR 5 1) B 4 s SR VL
AR EGFLM TR R AT PR AL, AR
P 5T L% 1 HERE % il T 2020 4F 1 A 16 H #2020
£ 3 A 5 HTE B2 ) B e L 42 )i 17

F1 HERREHEREEMER

Table 1 Basic physiochemical properties of main composting

materials
L LTk (g/kg) 2% (g/kg) CIN  FHIKR%)
FB3X  43094+3.15 17.61+1.33 2447 96.46+0.40
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RIS, e RS RS IS 2 % I CO/N Dl 30 ¢ 1,
BEEE LA 10 12 3TRG A WA S /KT 2 55%

~65%J, WIRURVRRMECT LMY, HEIARFRHS
18 m, % 5m, & 1.9 m. FEAYINES RIRIE, #
i 5 RV AR S R RS2, RTIE R 3.7 kW,
B H 0 80 000 L/min 4 XULIRS SRR & 182 o B0
AR AATIRY, RS TOANEIE, HEAE 30d
JEHEARTF LR IR, AR R TP MR S0°C L L 44y
20d DA ko AHIFSER A HEAE T2 R S0 B AR T
2 R S A AN R G A OB A R SR R AT AL
JESTIHE RS TR I LR DU 3R 20 A SRR 1
AR IR 188 22 1L (e-PTFE J50) A% 0o R, 1
T 99 )23 242 1 1 2R ST JR A B (975 25 R R I oy
B FARMEE SIS, HENE AR ZR R 0] 28 K H
MR FRAETCEE TR, AR T K
Pt B RS R L EFRRUT IS SR TR T
HERETF bR, FEMEAR A 224 iR B T, 8 fiE
P RGAL R F B, R F 9:00 F1F - 15:00
A0 YR, BOF- 2 B A S ME R i SE BRI
HERE AR, DAFEE KL — M B 2050 0 45, 20l F
FEES KM 1.5, 4.5, 9.0, 13.5, 16.5 m ZbHCEE, 4341
FRANIE AL B, C. D, E, HUFERTE B E A HEAT 1.
3.5, 24, 27, 36, 41d. RAEEMEEAME, Sl
34 B IEHL T 0.6, 0.9, 1.5 m 4b)RESEFENIRE
G5 BERLAEL 3 B, i 2 R T 4 C
1 —80 Cuk#fi, —r AR TBiEER A
HEAR S AR . H T e LS
105 “CHL P XUIE R T4 it T 2 fH &, PR
(my) 5 FRIBGE B NERHE S mo (K 2 0.001 @) P8 748
BNEER, W BT TR 12 h(105 C)ZE
FEHETTEHREST 1 h, BREm), HAR: &K
B (Y%)=(my — mi)my x 100 H5& . BRI E 5K

http://soils.issas.ac.cn



552 1] TRPTILAE . R B X A IR I ) SR B L SR AR 3 (1 5 1) 293
Giy-Ie it P43 590 h 387.5. 1 037.5 Fi1 275 kg/hm? 5 &b

HEAA pH AT EC BYIIAE « i BERE 5 R 25 257K LA
1 10(m/VYIRA , B TR RIR 2 h, ### 30 min
J& L pH TR A0 o BRI T S IREE R .

etk et . A B FEEROIE . Z2RT . B
e 4k —AbAgRES T 100 A S S At bk,
i FHOCZE 431 (Vario EL, Germany), il i b1 T
RRFIAR S RIME, CON= RS/ aa .
ARSI E S KERE . KTHEME 20 HifiZ K
AT AR NY/T 525—2021 CAHLAERE) M, FI4H
BOL D AE 2 (P,0s) B i, FH AU G BE 100 2 4 B
(K0) & i, FAFERMIEAT S IKER .

A A R 25 Pt I < U B i 5
EEFKL 1 10m/ RS G, 5T 30 C.
170 r/min $E K &R 24 h J5, 7E 4 'C. 12 000 r/min
ZMFF B0 10 min, BCEVEWIFH 0.45 pm /K R UERE
g, HIEZER 5T (Auto Analyzer 3, Germany)
e AR RS RS, BT S IREX .

JE AN K 2R B - S BGREIE AL B
C. D. E L EFEFEM 5 5B F7KEL 10 10(m/V)iR
A, BTKFRRIE 2 h 58 B S ml g A
AT IRARA R SR , ARSI BCE: 20 sk 7
e (Lepidium. apetalum)Fh-¥, FFEEE FKE AX)
M R EESRIACE T 25 CERIEFRAM TS 3 d
Jei, M R ZER PR R K, IR R 2R &
ZEHRE (% ) =[FF 5 & 2 2(%) A AR x 1001/ X i
REEF (Vo)< M IR ], B E S IRE X .
1.2 HEHE

HH 1E]3R56 T 2020 4F 3—6 H 767 5t T ik R4 f
FEPTRR I ) IR N T . R L,
R 8 MNMbEE: AP 1(CK): ANiEAE; A3
2(CF): Jils AN, o pRER | ok B RS AR R B Y

r ——MERIRLE —— AT
70

60t V \/\,/\
50t
g40-

2y

20}t

IO-W\J/W

00— 10 15 20 25 30 35 40 45
B (d)

&1

3~ W3 7(A ~ E): B/ M T A~ E 7
ERE AR 6.8 kg; AbEE 8(VW): AE/NXitE R 4
RIFESE 6.8 kg(BA. 12.3 glkg, REKRBENES
CLCE — Bt a], FRor SRR S 205 4
B (P,05)7.3 g/kg; 2FI(K,0) 9.5 g/kg). M4
AbFE SRS AL 2 A AR AL BE 3 ~ AR 8 FIARAYFR
Oy FAPRIEAN ST o Herbr, PR AR Kb BE AR it FH 453 1) 4y R
E (& N 460 g/kg)155 kg/hm* . i BERRES (% P,Os 130
g/kg) 1037.5 kg/hm® AL IR (& KO 540 gkg)
110 kg/hm?®,  FEHHEARAYAERERT R AR Z 232.5 kg/hm®
BRERER 165 kg/hm®. A A HLERRHE A RO A
e AR IIE A —k, RS SRR AL BEAR S
BAIEE 3 /MK, BAVNX 8 m®, Fif /X
BEML A . SL G AV I E 24 F - i,
1.3 HESH

BAE S8R ] WPS . Origin 2019 b FlI
SPSS 22.0 ¥4, f# /N E#E ¥ (least significant
difference, LSD)#4T 2 HL#(P<0.05).

2 HEREHH

2.1 SiRIRERTREFEEBELERNTL
2101 RERIEKE TR SR S I AL e T
) —AEESEAR, WE 1T LUE, HEARR 4
DiT 3 ABMBGHE . SR MR EHEIETFG S,
IR R BT, 3 dBFIAF] 52.1 °C, 5d AFkE]
67 °C, FHHEARIREELE 60 CLA FEFEET 20d LU .

M 1 RRT AR, HER A7 B KRS
AT RS, HAHEARTT 4R 5 45 A0 & K%K
HAp ARG E D TR, M 72.72% FFEEH]
43.22%, fi#E C FRERER/N, M 71.53% F &3]
60.42%.

—8—A —-B —A-C —v-D—E

5

TR (%)

40

0 5 10 15 20 25 30 35 40 45
IS 1] (d)

HERZREPAEER S KEEK

Fig.1 Temperature and water content changes during composting
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Fig. 2 pH and EC changes during composting
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Fig. 4 Ammonium and nitrate nitrogen changes during composting
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Table 2 Nutrient variations of different locations during composting
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Table 3 Cowpea yields under different treatments in field experiment

Ak HE e It CK It vw It CF
(kg/hm’) T s i TS i s
(kg/hm’) (%) (kg/hm’) (%) (kg/hm’) (%)
CK 3520+95.47b - - -730 -17.18 ~1084 -23.54
VW 4250+ 511.58 ab 730 20.74 - - -354 ~7.69
CF 4604 +381.88a 1084 30.80 354 8.33 - -
A 4687+22535a 1167 33.15 437 10.28 83 1.80
B 4812+625a 1292 36.70 562 13.22 208 4.52
c 4916+559.95a 1396 39.66 666 15.67 312 6.78
D 4437+63431a 917 26.05 187 4.40 -167 -3.63
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