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T IAA MR A BB R A SO AR A LA pH (B AN LR B SR - T, LA T A R,
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Changes of five tropical agricultural wastes during aerobic composting process and analysis on
application effects of the compost products HUANG Yanyan'’, YANG Xu', LEI Fei’, YANG
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(6): 50-58

Abstract; In order to clarify the composting effects of agricultural wastes in tropical areas of China and
the application effects of the compost products, the changes of temperature, nutrient contents, and
compost maturity indexes of five typical agricultural wastes ( containing bagasse, rubber sawdust, coconut
husk, pineapple leaf, and cassava stalk) in Hainan Province during aerobic composting process were
compared, and the effects of different compost products on dry mass per plant of continuous cropping
Brassica campestris subsp. chinensts Makino and main physicochemical indexes of soil were analyzed. The
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results show that the aerobic composting processes of five agricultural wastes all can be divided into four
stages, namely mesophilic stage, thermophilic stage, cooling stage, and maturity stage, and the
thermophilic stage can last 6 =11 d. When composting for 28 d, the pH value (from pH 7.81 to
pH 8.55) , electrical conductivity (1 575-3 604 pS
140.0%) of B. campesiris subsp. chinensis seeds cultivated with compost products all reach the rotten
maturity standard announced by NY/T 525-2021. There are significant ( P<0.05) differences in nutrient
contents between before and after composting in general, and the contents of organic matter, total

- em™ ), and germination index (106.7% -

nitrogen, total phosphorus, total potassium, and total nutrients after composting are 40.46% —47.26%,
1.82%-2.28% , 1.96%~-2.62% , 1.45%—2.04% , and 5.74% —6.31%, respectively. Compared with no
fertilizer treatment group and chemical fertilizer treatment group, the contents of organic matter, total
nitrogen, alkali-hydrolyzable nitrogen, available phosphorus and available potassium, pH value, and
total porosity of soil of five compost products treatment groups significantly increase in general, but the
soil bulk density significantly decreases, and the dry mass per plant of B. campestris subsp. chinensis of
bagasse, rubber sawdust, and coconut husk compost product treatment groups significantly increase. In
conclusion, the composting effects of five test agricultural wastes are relatively good in general, in which,
the yield-increasing effects of compost products of bagasse, rubber sawdust, and coconut husk on
B. campestris subsp. chinensis are relatively good.

Key words: tropical agricultural waste; aerobic composting; rotten maturity standard ; application effect;

resource utilization

H R — RO R B4R AT AR 2 1.04%107 ¢
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T AT ) RIS R ™ B RO S AT A 1
PRI R BT b X+ 398 T SR Ak ) B
1, R PR M IXC ) R AR R S 0 W A T HEE
FEREEAL ) T LS R S R el DO T
Fe e A B — T R0 3

TR AT b DX RO I 5 ) 1 S HE RCR
L HERE 1y Bt PO , 2635 Ve TR R A 5 it R
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Table 1 Basic physicochemical properties of different compost raw materials

HEREEORL TKE/ % AHERGE/ (g-kg™') RAGE/(g-ke!) SR/ (g-kg') LEEE/(g-kgh)
Ct;m ;);t raw material Water Organic carbon Total nitrogen Total phosphorus Total potassium C/ND
p ’ content content content content content

JHEW Bagasse 16.08 668.90 4.99 2.50 2.70 134.05
A E Rubber sawdust ~ 11.59 471.32 2.91 0.42 1.99 161.96
HBBE Coconut husk 9.35 494.20 5.04 0.41 7.12 98.06
$¥ 351 Pineapple leaf 5.38 448.72 7.03 7.64 1.71 63.83
AREHT Cassava stalk 3.28 419.81 7.13 1.73 5.11 58.88
2% Chicken manure 82.38 269.36 25.71 25.45 24.63 10.48

DAY S 54 A A B0 ELE Ratio of organic carbon content to total nitrogen content.
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#1773 g - kg AREE R 8.02 mg - kg HALHH
£ 20.58 mg - kg™, pH 4.86,
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Fig. 1 Change of temperature of different tropical agricultural
wastes during aerobic composting process
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BRI/ SR R 2R B WL 2, 5% MERTA —E R, BRI 22 5N TR, e
W AR AR RO R S AR HE IR AT (MEAE 0 d) i pH B, 5 ROV FEHERE 7= M 15 55 19/ A 2R 1 %
EHEFRK,AAERIS (HEA 28 d) A9 pH [ ZEEECYEBBHA S S, HAREAR 7 d Pyt
(pH 7.81ZFpH 8.55) 2578/, (HARTERE M, AR  Thos AEHEAR 7 d J5 2218 Thi ; MERE 5 4% Ab 28 (19 /N
7d W, EEEAAREM pH HE TREEE, MBS ST RZFRECN 106.7% ~140.0% .
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—o—. jiFih Bagasse; —O—: IR AJE Rubber sawdust; —&— fB# Coconut husk; —A—; JE M Pineapple leaf; —€—: KEEFF Cassava stalk.
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Fig. 2 Changes of compost maturity indexes during aerobic composting of different tropical agricultural wastes

23 ERFEEERISENTL JEA T RS A A C/N HIEAK (43511 014.26
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R2 ARBERMEFUIFEHLENEF

FEFH LSBT (X£SD)Y

Table 2 Changes of main nutrient contents of different tropical agricultural wastes before and after composting ( X+SD) !

AL % ARG/ % TR/ % R/ %
Organic matter content Total nitrogen content Total phosphorus content Total potassium content
2 % o S %
AW R HENE ) R MR MR HERE ) HERE MR
Before After Before After Before After Before After
composting composting composting composting composting composting composting composting
Ba 61.29+1.03a 44.71+1.63Db * 1.49+0.22a  2.28+0.43a * 0.85+0.19¢ 1.96+0.03Db * 1.21+£0.11ab  1.57+0.12bc *
RS 52.14+0.30d 40.46+1.23d * 1.22+£0.23a  2.26+0.27a * 1.67£0.21b  2.01+0.21b 1.36+£0.08a 2.04+0.13a *
CH 58.11+0.83b  41.79+0.24cd * 1.42+0.22a  2.01+0.14a * 1.55+0.06b  2.06+0.19b * 1.24+0.17ab  1.74£0.11b *
PL 56.27+1.55¢ 43.15+1.43bc * 1.37+0.16a 1.82+0.08a * 2.01£0.06a  2.62+0.23a * 1.18+0.16ab  1.49+0.04c¢ *
CS 53.42+0.37d  47.26+1.24a * 1.28+0.08a  2.04+0.25a * 1.60+£0.23b  2.26+0.19b * 1.08+0.08b 1.45+0.11¢ *
BARAR/ (mg - kg™!) AR/ (mg - kg™!) C/N BIRG T %o
Ammonium nitrogen content Nitrate nitrogen content Total nutrient content
2)
A HEAE HEMR HEAER HEME Wl IR WA MR
Before After Before After Before After Before After
composting composting composting composting composting composting composting composting
Ba 612.80+8.00d 580.40+11.12a* 1292.10+19.07¢ 2 050.20+68.11b * 24.23+3.98a 11.65+2.62ab * 3.54+0.08b  5.80+0.34a
RS 2 520.13+50.94¢ 5.98+0.47d * 470.95+£20.36d 1 014.26+16.37d * 25.24+4.82a 10.48+1.56b *  4.24+0.51ab 6.3120.19a
CH 3 402.76+12.88b 358.26+8.46b * 409.07+£16.34e 1 016.82+3.43d * 24.13+4.08a 12.09+0.92ab * 4.21+0.45ab 5.80+0.16a
PL 3 378.87+27.21b  14.71£0.91cd * 1 483.95+20.19a 2 526.64+13.45a * 24.01+3.38a 13.78+1.10a * 4.55+0.38a  5.93+0.36a
CS 6 011.90+158.94a 25.14+0.64c * 1 216.08+11.42b 1 617.86+14.96¢ * 24.26+1.44a 13.59+2.0lab * 3.96+0.40ab 5.74+0.05a

D[] 51 o R[] NG b e 7R 7E AN TR ARl R 37y 18] 22 57 4 % (P<0.05) Different lowercases in the same column indicate the significant ( P<0.05)

differences between different agricultural wastes. * .

N TEHENE AT S A 7E .35 (P<0.05) 2 5% Indicating the significant ( P<0.05) differences

between before and after composting. C/N ; AU E RS2 & 50 HH Ratio of organic carbon content to total nitrogen content.
VAW LV EFY) Agricultural waste. Ba: JEi# Bagasse; RS: BBAJE Rubber sawdust; CH: HB4§E Coconut husk; PL: JEE M Pineapple leaf; CS:

AKEEFT Cassava stalk.

o

Ho
g
g
a

HibkTffikt/g  Dry mass per plant
~
T

0 CK1 CK2 Ba RS CH PL CS

QbFRLH  Treatment group

CK1: JTEAERE HEZH No fertilizer treatment group; CK2. fJE 4k #i4H
Chemical fertilizer treatment group; Ba: Jif it HE AT ;=4 4b ¥ 4] Bagasse
compost product treatment group; RS: #2 B A JE HENE =41 kb #14] Rubber
sawdust compost product treatment group; CH. B HE AT 7= 4 4b B 4H
Coconut husk compost product treatment group; PL. 3 % IH-HE AT 7= ) 4k
4 Pineapple leaf compost product treatment group; CS: A ZEATHE AR =
YA PR Cassava stalk compost product treatment group.

FEF B A TR/ING b R 76 R [ b 1L 2H [R] 25 53 1 3 (P <0.05)
Different lowercases above the columns indicate the significant ( P<0.05)

differences between different treatment groups.

B3 FEAGEREFMFSER=3/NE BT RENZN
Fig. 3  Effects of aerobic compost products of different tropical
agricultural wastes on dry mass per plant of Brassica campestris subsp.
chinensis Makino

i BANE AT N 34.48% 19.04% F1 10.94%

242 SfERRFHF IR EERARAFG TR AN
A A 2 U S R 7= Py 0 1 3 2 AL R A
HYsZI UL 3, FER 3 AT UL, 5 N HENE = ab FRZE
TREVE HME IR 7 W Ab BE AL R LR B R e
(27.59 ¢ « kg™') ,AREFFHERL =P Ab BRA 1) 184 HL
PSR (18.75 g « kg ) ; U I K RRIAE S
NE =Py BREH () - A LB 5 2 3 s TR IE kG
B AL AR AL B | 2 TO AR AL BREH T 55 T 68.20% ~
104.52% AL B AL B T+ T 60.47% ~ 95.12% .,
5 ASHERE = Py b BRZE v | TR M 7 A Ak 3 A 1) 1
ERGERE(1.69 g - kg™, HBAREHEAC ;=9 4k PRAH
B+ R S R RAK(1.40 g - kg™') ;5 NHEIE =)
A FRZ A A A i 3 R T IR A B R Ak
RO AL BRL , B TO AR AL B4 T T 62.79% ~96.51%,
BALHEAL BRAE THE T 50.54% ~ 81.72% , 5 HEAE ™=
YA PRZH b | BIRREE FIE 7 4 Ak LA 1Y S R
e (133.52 mg - kg™, U 2 I R JIE 7 A Ak BHELAH 1Y
I R & R K (100.71 mg - kg_l) ;5 DHENE
Py A RZH 1) - S ma A A e 2 i T OO E R AL B
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THE iR B R 203.34% ~302.17% , HALHRREHE AL 7= 9
Ab PR B - A o L i TR AR AL B, T
WERE N 48.93%, 5 A HENE /= W) Ak 3L v g 5
HERE 7 Py ab B 2H 0+ 3R SO Y B R (27.86
mg -+ kg™t HOARESE AL 7 4 Ak LA 1) A AT AR B
M (18.39 mg - kg™ ; BRMPARHEAL = 4 Ab BEZH 1)+
AT SO AR TR AR AL ER A A1, 5 4k RE F= 4 Ak
PHLZEL 1) - S0 A5l 1 o Wk 3 R T IR A B RN Ak
AEAL B A, % 6 I Rk Ak BRAH T & T 184.48% ~
254.45% B AR T b B 20 T+ 55 T 20.28% ~ 49. 86%
5 ADHERE =Py AL FRZE v BIOARE HE N 7 A 3 A 1Y) 4
TR & R (76.43 mg - kg™, BE I HERD - 4
Ab PR Y - S AR S R A IR (45.11 mg - kg ) ;
5 ASHERL = Py b A ) I A i e 2 T
IR A EE 20 Fi A0 N b B 2, 4 To AR B Ab BEAH Ty T
130.39% ~290.35% , 8 AL AR AL BEAL T+ T 12.46% ~
90.55%, 5 MHEAEF=HIALBRL b | R HE R P24 40 B
A4 pH (B (pH 8.36) , BB HE AL 7 49 4k 3
ZH 0 T pH (ERAR (pH 7.41) 55 DHEAD =My b 384
38 pH {E 5 3% 5 T IO AR Ak B 20 A AL A Ak PR A

BTN R AL B TF R T 24.75% ~40.74% , AL HE AL
PHLH THE 1749.40% ~68.55% .,

FE 3 38T 0L, 5 A HE R 7= 9 Ab BRA i, K ST
HERE F= WA FRLH 1Y 4 338 25 F fe e (1.20 g - em”) , HE
EHEAL = YA PR ) AR T K (0.87 g - em ™) 5
R A SEAT HE AL 7= Ak B A4 1) - 39 75 o s A T AR AT Ak
FRLHAN 5 ADNHERE = AL BRAH Y 325 o A IR T
RO A Ak 32 0 Ak R A 3 40, 45 T R Ak Ach B2 R AIG T
21.57% ~ 43.14% , 5 AL AR AL PR A0 R AR T 13.67% ~
37.41%., 5 AHERE F= 4 b BRAH v 3 8 i HE AR 7 g Ak
FRZH ) 38 S F LB B 5 (65.32% ), AR E JIEL = 4 Ak
PREH Y 5 S AL B IR (54.37% ) 5 BR SRR HE AT
Py FRZH ) A 45 LB BE WS = T A IS AL F A A1, 5
AR = b B2 1 39 S FL B S 35 v T OC A R Ak
PRA AL A AL BRA , 55 JCAE R BRA T8 1725.74% ~
51.06% , #AL ML Ab BRAT TR T 13.25% ~ 36.05%
5 ADHERE =Py AL FRZH v | HENE 7 ) A A 1Y) 1
EE LB B (39.11%) , 15 A T8 HERE 7= 49 b 3
ZH Y 49 5 A8 FL BB B IR (30.78% ) 55 D HEAE 4
AR FRZH 5 TERE A b H A AR AT A BT 8] (1) 25 57 8 3

3 AEHGERLVEFYFEHEBF=Y3T T8+ EE A IEIRAOFI (X2SD) Y

Table 3 Effects of aerobic compost products of different tropical agricultural wastes on main physicochemical indexes of soil (X=SD)"!

AHL e TR R

ﬁjﬁi&:}i T/ (g kg™ Fi/(g- kg™ Fi/(mg-kg™) FHE/(mg - kg™ Fi/(mg - kg!) pHE AT/ (g-em™3) BILBE/ % %%’Zﬂ:ﬁi/%
) Organic matter Total nitrogen  Alkali-hydrolyzable Available Available pH value  Bulk density ~ Total porosity L

group content content nitrogen content  phosphorus content  potassium content porostty
CK1 13.49+1.23¢ 0.86+0.04b 33.20+11.50¢ 7.86+0.59¢ 19.58+1.15¢ 5.94+0.20d  1.53+0.09a  43.24+3.00d  29.56+0.03g
CK2 14.14£0.81c 0.93+0.07b 89.65+3.32b 18.59+0.27d 40.11+4.01c 4.96+0.12e  1.39+0.16ab  48.01+5.18cd 34.71+0.06¢
Ba 27.59+1.80a 1.69+0.49a 127.28+10.14b 22.36+2.12¢ 73.88+4.13a 8.36+0.32a  0.87+0.05d  61.41x1.61ab 39.11+0.01a
RS 20.83+2.77be 1.48+0.18a 108.46+19.17h 25.32+2.08ab 71.13+0.50a 7.89+0.08b  1.07+0.09cd  58.48+3.12ab 30.78+0.07f
CH 22.69+2.31bc 1.40+0.37a 133.52+58.02a 18.39+0.70d 76.43+0.44a  7.4120.13¢c  0.99+0.05cd 54.37+2.25bc 34.22+0.13d
PL 25.40+1.29bc 1.58+0.01a 100.71+3.83b 27.86+2.60a 45.11+4.05b  7.68+0.25bc 1.09+0.20cd 65.32+1.61a  36.28+0.00b
CS 18.75+4.80bc 1.54£0.19a 108.46+15.69b 24.28+1.11bc 75.43£3.25a 7.52+0.08¢  1.20+0.07bc  57.98+6.62ab  32.99+0.02e

O R F R RING Tk RoR 7E A R AL HZH lﬁjﬁﬁﬂ%( P<0.05) Different lowercases in the same column indicate the significant ( P<0.05) differences

between different treatment groups.

2 CK1; JCAERIAEBEZ No fertilizer treatment group; CK2; fLAEALIEL Chemical fertilizer treatment group; Ba; BEHEAL = HIALFEZH Bagasse compost
product treatment group; RS: A JEHEAL P4 b P2 Rubber sawdust compost product treatment group; CH . HRAREHEAL = HAb HZH Coconut husk
compost product treatment group; PL: U B HERR P 4 A P ZH Pineapple leaf compost product treatment group; CS: AREFTHEAC P~ Ab PR Cassava

stalk compost product treatment group.
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