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Effects of carbon-nitrogen ratio of materials and inoculation amount of
microbial inoculants on the composting process of cucumber seedlings-
chicken manure

ZHANG Jin-hui', LI Yin-yue', ZHANG Fa-wen', YUAN Yuan', GUO Zhan-ling’
(1.College of Forestry of Henan Agriculture University, Zhengzhou 450002, China; 2.Institute of Plant Nutrition, Agricultural Resources and Environmen-
tal Sciences, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China)

Abstract: In order to clarify the suitable carbon-nitrogen ratio and inoculation amount of microbial inoculants for cu-
cumber seedlings and chicken manure composting, three carbon-nitrogen ratios (17.5, 22.5 and 27.5) and three microbial
inoculation amounts (0.1%, 0.2% and 0.3% ) were designed in this study. A total of nine treatments were used to deter-
mine the effects of different treatments on temperature, degradation rate of organic matter, pH value, seed germination in-
dex (GI), nutrient content and compost maturity during the aerobic composting of cucumber seedlings and chicken manure.

The results showed that the pile temperature reached more than 50 “C faster under high carbon-nitrogen ratio and high inoc-

ulation amount of microbial inoculants, and the peak value
Wr#s H 5 :2022-12-28

EEWA : E K E AR H 7R (2018 YFD0800405-04)
PEEE AT RSN (1996-) , 5 g Jl 1A B L E g, RN

VB 754 V6 AL FURTIE. ( E-mail) 418336656 @ qq. and medium and low inoculation amount of microbial inoc-

of high temperature during composting was significantly

higher than that of medium and low carbon-nitrogen ratio

com ulants. Under high carbon-nitrogen ratio and high inocula-
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organic matter and the maturity of compost (7)) were significantly improved. However, under the treatment of 0.3% micro-

bial agent inoculation, the retention effect of available phosphorus and available potassium and the increase of final germi-

nation index ( GI) of composting were not as good as those of 0.2% and 0.1% inoculation. Based on the above analysis, the

suitable carbon-nitrogen ratio was 27.5 and the inoculation amount of microbial agent was 0.1% —0.2% when cucumber

seedlings and chicken manure were composted harmlessly.
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Table 1 Basic properties of compost raw materials

o oy &

o O PR e

(%) T (%) Ak (%)
BB 75.95 8.72 34.51 2.31 14.94
INEFEFT 8.60 6.97 41.93 1.05 39.93
pEEs 21.25 7.35 33.76 4.58 7.37
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Table 2 The addition amount of various materials under different

treatments

kil EVIS FE NEREFT

b BRA MR (TR (TR) (TR
(%) (g) (g) (g)
T1 17.5 0.1 2 000 1000 2470
T2 17.5 0.2 2 000 1000 2470
T3 17.5 0.3 2 000 1000 2470
T4 22.5 0.1 1 500 500 3320
T5 22.5 0.2 1500 500 3320
T6 225 0.3 1500 500 3320
T7 27.5 0.1 1 000 200 3632
T8 27.5 0.2 1 000 200 3632
T9 27.5 0.3 1 000 200 3632
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Fig.1 Changes of compost temperature under different treatments during the composting process
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Fig.2 Changes of organic matter content in different treatments during the composting process
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Fig.3 Changes of pH value in different treatments during the composting process
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Table 3 Changes of nutrient content before and after composting in different treatments

WiH P 1] Tl T2 T3 T4 T5 T6 T7 T8 T9
ER(%)  HEALALFRGAR] 24.69£0.60d 22.63x1.87d 26.83+0.25¢ 28.64+0.13b 28.92+1.75b 30.92+0.08a 23.71+0.68d 24.07+0.40d 25.93+1.09¢
WEROALBEARS  21.5043.96d 26.53x1.24ab 24.21x2.67c 25.1621.68b 27.45+2.76ab 29.44+0.13a 23.08+0.66cd 26.21+0.59abc 28.55+2.55ab
HRWE (%) HEADALERIAH] 8324039 5.19+0.04d  10.21+0.49a  6.91+0.76c  6.94+0.04c  8.73x0.19b  6.92+0.03¢c  5.25+0.98d  7.38+0.18c
WERCALBEARSY  8.56£045¢  9.442023ab  9.07+0.37abc 7.9020.34cd 8.82£027bc  8.89+0.24bc 9.76x0.67a  7.93x026d  7.28+0.72d
BN (%) HEARALFRAAY] 12.86+0.7cd  14.76+1.03b  14.88+0.19b 16.04+0.22a 12.26+0.89d 14.91x1.17ab 13.4120.39¢ 13.91+0.21bc 12.37+0.49cd
HEACALBEORI  13.91£0.34c  1541:027b  15.3021.17b  17.57+0.65a  12.95:0.26d 15.40£0.52b 16.1120.45b 16.140.53b  14.20+0.24c

[F)—AF A [Rl/NE R R IR AN R Ab B 22 57 1 35 (P<0. 05)
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Fig.4 Changes of germination indices ( GI) in composting process of different treatments
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Table 4 Effects of different carbon-nitrogen ratios and inoculation amounts of microbial inoculants on compost maturity

g T1 T2 T3 T4

TS5 T6 T7 T8 T9

JE 0.51a 0.42b 0.49a 0.39b

0.31c 0.29¢ 0.28¢ 0.26cd 0.21d

T1~T9 W3 2, NE/NG FREFRRABE T{E2R B3 (P<0.05)
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Table 5 Results of multi-factor variance analysis of T value of compost under different treatments

HeU TR H ¥i5 F{d Pa
A 0.257 8 0.032 62.871 0
RA 0.214 2 0.107 208.820 0
[cpillEeaih 0.027 2 0.013 26.106 0
T 22 L T SR 42 o e 0.017 4 0.004 8.279 0.001
2% 0.009 18 0.001
Bt 3.535 27
3 it ik YRR B, TE Bk A AT i A= Y i

ek 35 2 W IS 3ok e v B 2 A A AT Stk 55 1)
FEHNEK, MR 50 °C DL T 0 R 2 i ] J&
AR TG A AR 7= 11 B S R  [R] B SR i) ) AT ik
PR BILITE 1) F A 5 e, R HE TR T AR 1
—IEESED ARHFGE A [R5 R LR A
FIE AR AL B ERIRE =50 °C BFREEIT [A] X 1E
10 d Ph b3k %) 7 ERSEEE L IAEZOR Y H
e EERALL I 3 AL B b (IR RR AL HE A R A
1~2 d #EASREY B, FLs iR E R w1 b AR
FULALEE X PTRESE B TR N4 22 (/N2 RS AT 5
SEA 138 AR R TR PR 4T 4 R A, ek e 4
FREHE BN EE, ARSI K B, B S M
FE R BB I, HE AR B A R e TR A T A,
X5 57 R AT RIS 25 SR — 5

D SRS S Ak 8L 4 A I R B R R B v )
O, FEfRPI R A HLITE, B CO, KDL W ) I,
I Fsf o4 it = 0 S e A 0 R A S 7 s 11 it
PR HERE AR oA AL A e B — e R ]
DA TR S FIEL Ak 7S S R, A ML R R
T S A A L s g AR P 0 AR P 9 A
AL FRAT AL e HEAE AL RS B 7 d PN bR R A, 9F
B IR AR, 33X 5 R (0 T B AR TR R TR AR W 5
WA LA, 422 Fh 0. 19% A4 18 57 Ak BE AT AL 9% fif 2R
Hef , ST 2 B BRI A DL R R e, DR T R
SEFERC AR T L W T B 52 B IR BR 1, 4 it 2
F1A) TR 70 52 T 2 M0 %o sk DR 1 5 4, AN R BILJR 1
Rief . B B L LR T, A LI R A R 0 4 v
AIREJE R A LA PR A 2 /N RS S i T
AR 30 SR R TR R 2T 4k R S pE A ek

R LR RE4E S N AR P R E R E S
FE MR A LB AR BB AL R 27. 5 B
WA E AR ST N R o ML R A

pH A2 HEAL AT R rb (A 0 0 1 1) 725
%, BWE#ETe N pH {H6.70~9. 00 £ ] T E Y
(A AE AR 3, LBt 5 ME N 0 RE Y 43 A, HEAE pH
HERAEHEAMLD ) ARG h, AL pH {E 8
RIS LTS T RER S AR AL B LG 1 pH K
8.04~8.16,7 d Wil [T, Bb/m 2218 T [, Ml 35
d JFHERE pH {8 49.24~9. 73, ¥ 5 TR HA K, IR A
FETHENE R et A8 b A MUY v 16 5 21k
FECNHG-N = AR R AR Y pH (AR
FE 0 Bt 4 A Ak B S [ ) SE | R R A K
AL A0 B AR AR R 1, 2 pH (B R —
SEFERERY TR AR, HE AR Ak B4 SR pH
{85 T E R A WUIEARE, 55 56T 5 BRF9T 45 9
AL, AR50 T AR 4] 4 pH { =3k 8. 25,
S AR O I R AT pH (i e A SR EE R 2K, A
TR 20 ) A R O R 4T pHL 38 i 1 A 25 0 A
AR e IS IR B R G 005 A S G HENE pHL L, 43
ST B 18] A2 3E AT ML R i, B8 oo ME T v 3R 03 7
A AR pH (E IV EE X TR LR pH (42
o JURH S JIEL Ak B P 52 i TR A R 1 — B RO

AOBE MY AR HENEEERTE, L
HRHETRY  FEAH YR FR 3500 W FE BRI,
JEVPM AR T B E E S AR 2 — MRS R R
FEAFHAIA ESAMEERE , AREANA
FEHEAEIERE ] DA B AL, A0 i AT A B G
BF,T1.T3 T4 T5 T6 ' T7 % Ab HH Mk 0 4 2 7% & B b
TR, HBERR A LT S A IR/ X ] B T



X G : PPRLAIR L B S A 0 TR0 e o TR X8 S M A A 2 267

FEHERE AR R E Y B AR A E T A B A KA
BH AR A A TRRIERR S T A A K E
AR ESAE SR M pH [EA B F LR AR
R FESAE S B, I T2, T8 .19 3 ~ib#
HERE A PR AR 4 S TR, P BE e MR i
TR W R A AL R R HE K A3 R AR A, (4
JIES 400 J0 0/ N A A A B o B ke 4
RO Y R . RO, A ARGE TS | R S AT
Y 5 Ak DA 2 18] ELAT IR IRV D, 42 T R & A e ik o ]
PEE AN AR R E IR AR 'Y e
b FREE I, 454 B S0 R A e M AT
BN, SRR 4 B g 45 SR — 8, R R AT g
MRS R R A R B R e, RS
PR AEHENE SRR PR A P UK FE AR AL
€13 ) || I a7 i VA 08 A I S S B
PR SEER O SR T3 T Kb B A R
TR, AT RESEX 2 A BETEHE R A AR R A T B
T, TR RO R B RIS, R I e AR A B
WIS A3 A 2 T AL R SR AL, X A 3 ORI Ak
P R S R R E RN 2 — ) gkah,
AR TR0 25 A PHL AR I R R e B I s R
FEARABELG , I A ] BE 2 A 9 A R AT R oy
SR AL R 2 W 2 KA HLAR
(A e HENE Y pH R, #E 1T S BN
FEICE TGN TALTR S R R AL

¥ & 2EH8 RO 25 4 T b 7 2 2F S5 A1
R BB, 2 E AT TEAS R Al 5 v] 52 /048
PRz —. —MINA, GI KT 50% 5}, AL X) A 4 Jk
ARICEE E; G KT 80% f, Fm HE AL 35 31 52 4§
R AR, HE AR AR, &b B 6T ¥R T
80% ,iKF| T 56 4 S8 Abr i (R A 0. 2% 4k
PRI GI 25 TR AR 0. 19 5 0. 3% AL | AT REfY
JE R SR i A A A B AT LA O 114 [ o5 77 A R AR
W= (NH-N, A HUEREE) |, X R & 7 A=A F]
FEMR )RR 0. 39 10 T 7R A AL I R i
R E IR I B, (FL ]S 2 38k 5 = A6 B ik 22
(YR ™= ) W] Rl 2 Il B 7 & 285 T 45 R0 0. 1% 1
FIAh FRA B 004 5 i B R = R TE i 2212, 3L
fiH GIET 0. 2% 3 H AL T,

MR A B — AN R e R T B — R AR G
TR AT S WS P T SRR AE R R A0 IR
JELAh BREE TR, B L /NT 20 DT DA A HERR B 283K

FIEFR, ERSE T HENE R R A e 22 5% R A9
BHAERESE FAT kA b 22 Sk, R B 4 DR 2R L
e 1) 5 A (A A 3 IS 38 b AN LA 38 Y
DRI , B 2223 F1) ) 3 A Ak L4485 o 5 FF i A ik L L
FUARL (7)) by 3 I JE5 0 B 1) I BT F b . S5 B L L
ML, U722 Wk A B R B R A N AR
5,35 d HEAEALHES A , A A0 B T ¥/ F 0. 60,
AL iRk B 2, HLREE kR A o v
FFER B30, T D R H U TR 5 09 3%
PEATHERRET , B A0 flk 2L HE -5 7 70 42 b A R 3
JIEL 5 228, 3K 2 PRI Al S fle A o A A A I BE IR I
AL, IR AR, ZRAR S
BRPEER AT A % | 1 R R A R O SO 4™
ﬁz%%[ﬂﬁﬂ .

4 %

R AL (27, 5) b FRAT I 3 5 A 4008
TG0, I ERHEAT AL 235 2 B B2 s HE AR AL
TR AR SR O B i SR R 2R AR R

FEFI 0. 3% 1A= Wy vl ) Ak 34 1 408 44 o ME AR 1 A
e U A ] 2 e M AU B2 o s A AL O e i, (L A
AR O ) O B R DL B HE A B 2 R 2
B UER R 0. 2% 5 0. 1% AL B,

ARG BT A AL B B 2R AR (T) #1/8hF 0. 60,
AT LATA A TG Ach B0 340 A 4 3 i, (LA 0 L 5 T )
PRI AR R I e v T Y AR

ZE I AR 9 A B A HERE X3k B T PR
SR AE DL TR S 08 2 Sy [ A T HENE A 77 i, Y
EEBRA LA 27. 5, S W v A & R0.19% ~
0.2%.

S

(1] R 5 2ZRgEse, b P, JRIE G ST Mk Bt R SRR AT [J].
KATERS%,2023(20) :80-82.

[2] HER. FEFMRPALEARBIZ[D]. BB PR 208 K,
2016.

(3] #harRk, AL, 780, 5. BESOR AP BT IRAL R AR I D7 X
ST, b E A E R, 2023,39(5) $92-99.

[4] Bz FEFMBHEMAFARE LU [D]. BRI PAL
K,2015.

[5] MOORE P A, DANIEL T C, EDWARDS D R, et al. Effect of
chemical and microbial amendments on ammonia volatilization from

composting poultry litter [ J]. Journal of Environmental Quality,



268

FAND N S| A=

2024 4 55 40 & 2 W)

(6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[20]

[21]

[22]

2004,33(2) :728-734.

WONG J W C, BUNDELA P S, SELVAM A, et al. Evaluation of
thermophilic fungal consortium for organic municipal solid waste
composting[ J]. Bioresource Technology 2014 ,168:214-221.
TAE X B, % ARSI HO 2 I8 S 7= e
Z[T]. hE AR, 2017(6) 1 127-134,154.

TRLT R B GRL L XT JBT A 3 AT IS 23 AR R [ ] BB TR
2013,31(2) :87-91.

XUSCAS, B SRR, AE. B L X RS S W A SR TR S
B R RS HEB R [ ] . REE TR ,2020,38(6) :233-239.
IR A, IR 5, 5. B N RS- FORRS AR &
HENEACR AR [ T]. PR AR 242 ,2019,32(5) - 1127-1132.
YOGEV A, RAVIV M, HADAR Y, et al. Induced resistance as a
putative component of compost suppressiveness [ J ]. Biological
Control,2010,54( 1) ;46-51.

AR, FhIER B R, A, T e LI I AT Y £
SRIALT]. EY Az ,2021,48( 1) :223-240.

DUAN M L, ZHANG Y H, ZHOU B B, et al. Effects of bacillus
subtilis on carbon components and microbial functional metabolism
during cow manure-straw composting[ J]. Bioresource Technology,
2020,303 ;122868

B AT KA T IR SR P B IR 4 B T
[Cl// PEMEY =L MEY ¥ RER S BT —JHe
i Y AR e S B N R & E B E Y SR ks
SEARMFIF S, 55 DU 4 el R A P AR I A58 S0 (
T Abs T EBE P SO B W 2R R 45,2010,
44-52.

Bk, 2RI B, A TORN R RS 5 1R IR 3 S ko Y L3 A
MrJ]. dErbd2:,2023(15) :135-143.

XU, SRR, TSP | 25 e T A B R R A A X 2 o
NS HE & RN 2 SACHER R SE A [ 1/0L ). ARl IR R 2 2 4R
https ; //link.cnki.net/urlid/12.1347.5.20231030.1521.004.

O EES AR S, SR BRSNS 7 I L A K PR
SIRTLT]. A0l BEE 5 B 240, 2015,32(4) :377-382.

S5 A PEIR TAE AT AF . BB X MS S ME T A RS
Hecry 2 [ 1], Al TR22%4R,2020,36(24) :194-202.
VUORINEN A H, SAHARINEN M H. Evolution of microbiological
and chemical parameters during manure and straw co composting in
a drum composting system[ J]. Agriculture Ecosystems and Envi-
ronment, 1997, 66(1) ;19-29.

rhie A RILFN | AR . S0 AL LA K . GB 7959-2012
[S]. dtmt. hEFRE T Ak, 2012,

A R LN AR AR R EB. A LIS AL NY/T
[S]. dtmt. hiELl i, 2021,

BB AR RETAE R R e i AR B S
AL T]. AR ISR 2741, 2005,24(1) : 169-173.

525-2021

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

BRSSO, K TR, A8 NI P TR X B SR R A R 1
BRI [ ], VLIRS ,2020,48(6) :246-251.
R, T AT, AR AR SR IO T A 2 N AR 1Y
WARFFE[T]. ARl FREERR 2441, 2008,27(3) 1 1214-1218.
XN 2 SN AR BIHERIAMK T2 % ek Ak 3
N[ )]. BHAEHOR 50, 2018,18(7) :281-287.
WEEERT B Ak NN TR KRS FEXT AR A 3 R S M HO R 4 2 1 1Y
[ T]. AEEREF2EH,2022,42(5) :395-404.

SR SRR, ZRAGIK, 45, AN R I B RS R AR
B RR Y AL ROCR e (1], B8 T AR 4R, 2015, 9
(6) :2979-2985.

SRR Al e 4y Hi AT R ATUTE 8 o 4 R A A Ak B =
BoZms [ D). Kb KA, 2017.

FEE  WRMEL  BRIOHE, 45, SN VT T 70 RAS HLARHIE 24500
XFHENE R RZMA [ ], b TR 24 ,2013,7(6) :2339-2343.
WRHEDR 25 2% b iig. 3 25 R A SO N i A b 2 2R A
KA A SIS E AR T] . T EAO R 22440, 2016,21(7)
67-75.

X W AT, AR LR TR R AR R R R A
ARG R, bl A %4 ,2020,39(6) :47-52.
ODIMBA N, ONWOSI C, IGBOKWE V, et al. Composting tech-
nology in waste stabilization; on the methods, challenges and future
prospects[ J]. Journal of Environmental Management, 2017, 190
140-157.

UAZRE R BT, B A BSINE RN R C/N 348
FHENEBOR Y m [ J]. ROl R 22 ,2019,47(2) 71-74.
SRR, 4 AR s, 55, B 3 & FRAH I TH i U
HFARLI]. WL RF,2015,56(9) :1491-1494.

WES,E 2, S SRR HLBTE e BTG
JEBRERIR A [ J]. £l TR %4, 2017,33 (1) :231-
237.

EHARRE , B0 QB R, A6 VR IR X 2R S M 2 7 B 5%
SyAALRYFE R [ 1], R E SRS LR A 4R, 2014,20(3) 1 718-
725.

RERR AR R 3% R R 1 3R KT
PEABUBREE R RS2 [ D], o B A A olk 2441, 2022, 30
(4) :683-693.

LIY X, LIU B, ZHANG X L, et al. Effects of Cu exposure on en-
zyme activities and selection for microbial tolerances during swine-
manure composting [ J ]. Journal of Hazardous Materials, 2015,
238.512-518.

ik OBF, SR A S S R T AT VS e A R MR T i e
PSRBT [ )], AR IREERF 2247, 2002, 21 (6) :489-
492.

XU UK XN, . R R A R T R R OR
VR[], vagel K22 ( HARFHARR) ,2022,42(5)



X G : PPRLAIR L B S A 0 TR0 e o TR X8 S M A A 2

269

[41]

[42]

[43]

[44]

[45]

[46]

[47]

118-128.
Tt N VK H NI I, AF A ZEMEAL R [ AR P4 N
P K RAHUSE RS ZALT]. P E AR, 2010, 36

(4):26-29.
W T TR CRBERS S URIATE R X XS N P A

K S 0Em[ )], sER 5358 ,2012,40(2) :286-292.
TR R T, A KRR FEIIUAL B X A 2 1o Y M T
AR [J]. Al FREERM =244 ,2018,37(9) :2021-2028.
SEH HES D L DIRYERKE A DR S X TR
TR NE AR [ J] . hIEBESE,2018,38(5) :42-47.
LU LR 4 0B 4 X LU ST 2R A AL FEOR 1R &
SRR Wy R [ T]. BRBE AL A 2 4, 2020,40(7)
2557-2570.

B, R B Y SE F TR R AR A AT R
BEETEN I IS ML D] Al IR R 254 ,2016,35(1) ¢
179-185.

sk W IR, WA, A AU BILAE T B AL B R

[48]

[49]

[50]

[51]

[52]

[53]

SR S I BRI [ 1], VLR AR 237, 2023,39 (1)
88-96.

BOIE,RENE A AE. BURIR S A S HE N AL ZE A 5 3
J[J]. Lo gl R ,2022,50( 19) :29-35.
XI5, VI A, 45 AN ) 3 ot 2 T 790 ke 4 S AT 34
A YIREE I ()], YIRS, 2022,50(14) :239-244.
PRI, EFEHL IR 5% ARBEAE I LA FE5E 5
il HE T 5t 52 0 B R AR T PP [ 0] A SR A R 252
#2,2018,37(5) :1001-1008.

BlOHE,ZE M RE AR RN RIZEINE HLIE R S R
AHENEEC LA T]. PRBE T #2242 ,2018,12(7) :2106-2113.
WAEW] 5k & K/NRAE. R A L A1 T S SRR
TR PGSR [ T] . RS E AR ,2015,31(3)
420-424.

U sdt, Sk IEH L WE, 4. R [RHEAE B A K L me 4 L X 48 B
S HERE SRR s 3R 0y R E s e [ 0] PE AR 23R,
2022,35(7) : 1631-1639.

(A= B AM)



