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Effects of Vermicompost at Different Propositions on the
Growth of Zea mays and Soil Fertility

ZHANG Congli, DAI Jun, ZHOU Bo, CHEN Xufei, LI Jingjuan, ZHANG Jing, ZHANG Chi

(College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642 ,China)

Abstract ;: Microcosm experiment was conducted to evaluate the effects of vermicompost at different pro-
portions on the growth of Zea mays and soil fertility in orchard and vegetable soil. The results showed that
significant increases were observed in the height, the aboveground and underground biomass, chlorophyll
SPAD, total N and K uptake in aboveground and underground parts of Z. mays with the addition of ver-
micompost ( P <0.05). The height of Z. mays was at the highest level of 10% vermicompost in these
two types soil. The aboveground and underground biomass were the maximum at the level of 5% vermi-
copmpost in the orchard soil and 10% vermicompost in garden soil, respectively. When the proportion of
vermicompost was 20% , total N and K contents uptake in aboveground parts and total N uptake in under-
ground parts of Z. mays were more remarkable than others. In addition, vermicompost adjusted soil pH.
Contents of soil organic matter, available N, P and K increased significantly with the increasing ratio of
vermicompost in soil (P <0.05). Principal component analysis showed significant differences in soil fer-
tility between 20% vermicompost and control treatments in two types of soil. As a kind of environmental
friendly fertilizer,the study confirmed the promise of vermicompost on crop production and soil fertiliza-
tion. In the future, it is necessary to produce vermicompost by various agricultural organic wastes and

perform suitable proposition of vermicompost according to soil properties.
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ISR 25 R B ARHEIX S KT I 4= 250 2
TS KA 60% 4% 1 kg T 2R 2 AR ¥ 22 M 15
Eisenia foetida 100 (e 30 g) 1y L), a4 2%
A S 3 A B R A TR S R AR R R R 2
A S BT PRk 2t i 451 78 3T Ak 43 i 0] A
THALSE BYET , AT B , 3 2 mm B, 45 1.
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Tab.1 Basic physicochemical properties of vermicompost and parent soil

poon) o w/ (g kg™") w/(mg + kg™") w/ %
AL A e ENiL A R B Rkl K
52 5.94 450.71 21.05 5.79 17.30 1039.9 15078.8 337.1 0 14.50
R+ 6.87 25.80 0.88 3.12 10. 50 37.8 108.4 57.3 18.90 1.50
X+ 5.91 40.57 1.57 7.36 22.51 134.5 358.0 88.0 19.90 3.00
1.2 KB H* 1.3 fEkeE R UK R M el E

KRR 208 15 1. 151 2805t FH K (w) 43 5]
$:0.5% 10% 20% . #5135 IR At H] , il g 4t
W 8 NI, A b 3 IRER. BRI T
1) 5ped X BB (0S) 52) 5% M| 2 +95% Hbdl + (5%
ECOS) ;3)10% 153 +90% H 5 4- (10% ECOS) ;4)
20% W13 +80% Hbd 1+ (20% ECOS) 55) Skl 4= %f 1]
(VS) ;6)5% 183 +95% % 1 (5% ECVS) ;7) 10%
1512 +90% 3% 1 (10% ECVS) 38)20% 15| % + 80%
3 1 (20% ECVS) .

FREL3 000 g & 2 mm iR A& L8, T4 LY
R, 705 20 em JREAR 15 em, FRRATR A 1
K53 3 60% A F K i TERE AL I R A it
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PR S E . 7 10,20 .30 d B350 8 Ak e, 30 d
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(NY525—2002) """ -3¢ pH (930 5 fi] pH 1 H i 2%
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ik s AR E R T CQTH A s WA R
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FE 2 T LA 8 S el A A B b R ] 5%
A PR REAH L, R K Z R B (P <0.05);
10% ECOS #5 #% % &5 5 &, 4b ¥ 5% ECOS. 10%
ECOS F1 20% ECOS 43 jl b X} B 42 &5 97.4% |
114.5% 1 69. 2% . &b ¥ 5% ECOS . 10% ECOS F1
20% ECOS #yit£ 28 SPAD fH LI L2 5+ B 24 5 %)
MR 2257 (P<0.05). iR 3 ATA, 403 10%
ECOS 20% ECOS ()4 f i -3 4= 0 7% & o Xt il 4y

B 56. 1% (180. 1% , HI 5 X I i 2% 5
(P<0.05) ; 4b 3 10% ECOS .20% ECOS 14 4 % Hb
TR A A S & X IR B 91, 2% (266.3%
xR 25 5 (P <0.05) ; 4B 10% ECOS |
20% ECOS e HRHE FAemE & i 5X M E R A
Z(P>0.05); 47 10% ECOS ,20% ECOS [ 1 £
e ES S RE R EER(P<0.05),
FE4r 3R B 14.0% .20.2% ; kb ¥ 5% ECOS . 10%
ECOS 20% ECOS (7 #h & &#B4 80 5 &t 5% B2 2%
ZRH(P<0.05), 4> Bl & 31.2% . 96.2% .
106. 9% .
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Tab.2 Growth characteristics of Zea mays in different orchard soil treatments

. T/ mg
AR P/ em SPAD Hy | HUF it
08 39.00 +2.65d 14.09 0. 36b 1.30 +0. 16b 1.07 +0.34c¢ 2.37£0.27b
5% ECOS 77.00 £3.61b 27.99 +3.06a 7.90 +0.81a 3.24 +0.22a 11.14 £0.90a
10% ECOS 83.67 £3.21a 28.40 £5.27a 7.81£1.23a 3.10£0.11ab  10.92 +1.34a
20% ECOS 66.00 +1.73c 29.67 +1.46a 7.11£0.92a 2.75 +0.36b 9.87 £0.94a

1) B #&EE AR —NHERNEFHE £ 74£0.05 KFZFREZE(n=3,Duncan’s 3£).
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Tab.3 Nutrient uptake of Zea mays in different orchard soil treatments

w(2H)/ (g kg™")

w( &)/ (g kg™")

w( &)/ (g kg™")

i 12 T T T L W
0S 8.79 +1.13¢ 4.14 £0.33¢ 3.70 £0.59a 2.30 £0.74a 11.21 £0.55b 4.27 +0.33¢
5% ECOS 8.11 +£1.37¢ 4.80 +1.20c¢ 2.43 +£0.39b 1.87 £0.57a 10.97 +0.43b 5.64 £0.71b
10% ECOS 13.73 £1.39b 7.84 +2.49b 3.70 £0.24a 2.14 £0. 16a 12.77 £1.26a 8.44 £0.53a
20% ECOS 24.65 £0.64a 15.02 £0.99a 4.76 +£0.72a 2.73 £0.26a 13.46 £0.30a 8.90 £0.27a

1) RF#EE AR —AMER DB FHE, A7 HE0.05 KF£ZFREH(n=3,Duncan’s 3% ).

FH % 4 n] A, 7822 e b B A 4bHE 10% ECVS
PR % 5, Ab P 5% ECVS . 10% ECVS il 20% ECVS
B 5 Fe ot BB B 5 28. 0% 47. 6% #138. 1% . Kb ¥f
5% ECVS . 10% ECVS 1 20% ECVS [ -4 2% SPAD
HE S5 2% (P <0.05), 2 Bt &
56.6% 111.5% F1 96.8%. 4b ¥ 5% ECVS. 10%

ECVS F120% ECVS {4 Hly I 1 57 1 24 5 %5 I 2 i
R (P<0.05), 471 10% ECVS .20% ECVS [y
TEBT TR SX R R E 2R (P <0.05) 43 5%
ECVS.10% ECVS 20% ECVS 1 i 1 i 15 5 %) 1R 5
BEEE(P<0.05), 4> M5 92.0% 212.3%
204. 6% , T e e R AR 3 10% ECVS.
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Tab.4 Growth characteristics of Zea mays in different vegetable soil treatments

b3 ¥RES/em SPAD TR/ mg
Ho 1358 iR R A1t
VS 56.00 +5.29¢ 14.18 = 1. 69¢ 2.92+0.87¢ 1.78 £0.48b 4.70 £ 1.26¢
5% ECVS 71.67 +2.89h 22.23 +2.55h 7.04+1.16b 1.98 +1.74b 9.02+2.77h
10% ECVS 82.67 +4.62a 30.03 +3.38a 10.51 +1.00a 4.16 £0.33a 14.68 +1.22a
20% ECVS 77.33+3.06ab  27.94 £3.45a 10.83 + 1. 66a 3.49£0.68ab  14.32£2.33a

1) R3 &G AR —AAR A G F8H, K7 £0.05 KF ZFREH (n=3,Duncan’s ).
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M5 ATLIFE H, 2bFE 10% ECVS 20% ECVS fy
FbRH B A R S R B 2R (P <
0.05), J 4> %42 & 155.8% . 217.2% ; 4b ¥4 10%
ECVS 20% ECVS f A #k o 0 4 %0 7 12 24 5 % I

x5

B EERF (P <0.05), 57 5] #2 & 224.9% |
286.0% . RbFH 5% ECVS 1 10% ECVS A48 #5 #
TR AP A A 22 55 (P <0.05) , I il 4
1 45. 6% F145.2% .
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Tab.5 Nutrient uptake of Zea mays in different vegetable soil treatments

w(2H)/ (g kg™")

w( &) /(g kg™")

w(AH) /(g - kg™")

R 15 TR 15 R 15 TR
VS 6.84 +0.62¢ 3.55 +0.75b 3.33 +£0.72ab 2.73 £0.44a 11.47 £0.12a 5.54 +1.07b
5% ECVS 8.69 £2.42¢ 5.75 +0.66b 3.90 £0.24a 3.24 £0.51a 11.15 £0.12a 8.01 £0.24a
10% ECVS 17.39 £1.37b 11.70 £0.92a 2.54 £0.24b 3.00 £0.13a 10.91 £0.29a 7.99 £0.59a
20% ECVS 21.57 £1.58a 13.90 £1.57a 3.72 £0.30a 3.28 £0.37a 11.51 £0. 80a 6.77 +£1.03ab

1) B3 &% E AR —AME DB FEH, A7E0.05 K-F£ZFREH(n=3,Duncan’s k).

o6 MEKT Won, FlE + ML 4 p 5 A
BILITE R A R0 A 50l LA R ol 55 i 359 Il o i
Jit A A 0 T Sk 2 v (P < 0.05) . S 4,
A BE 5% ECOS . 10% ECOS 1 20% ECOS ()45 #L )&
Sy He X BB 7 95% (183 % 1 270% ; Bl i &L
BRI R R T5% 145% F1 283 % 5 3 30 s
By A H T IR R B 230% (262% F1 949% ; 5K
BB A N BB S 594% 1 295% F14 097 % .
S5+, LB 5% ECVS 10% ECVS 1 20% ECVS
A HL B & & 5 3 Ee 6 B3R i 23% L 42% Al
114 % ; Blifig 5 12 o0 1) Lo %k BE 4 5 42% (73 % Fn

143 % ; S0 5 43 1) He 6 B 55 42% \89% FiI
193% 5 R B 2 43 0l Lo XoF R 5 325% 627 %
M1 640% . 3% 6 AT LLF ), 4b B 20% ECOS (17K
2 LIRS pH pH(H,0) |24 7. 20, B EH K TR
bl 4 o H Al 4% b B (P <0.05) 57 1 mol/L KCI %
WS¢ LTS pH pH(KCI) ] bl 45 5] 27t A & Y
B R E A m (P <0.05). WK T ATLUR 1, 3%
bl 4= vh &b B pH (H,0) B % 151 €A 5 09 3 fin i
BETHE (P <0.05) 403 20% ECVS Wi, N
7.00; [F] B, pH ( KC1) 78 Fifi %5 15] 28 it A 22 0% 38 o it
BETE(P<0.05).

®6 FRELTHELEMN RN
Tab. 6 Fertility characteristics of different treatments in orchard soil
ISt w(ﬁmiﬁ,)/ —— w/(mg* kg ”') — pH(H,0) pH(KCI)
(g-kg™") Bl AR A
0s 27.94 £5.59d 65.54 £3.85d 33.29 +1.45d 55.60 £2.87d 7.49 £0.04a 6.64 £0.01c
5% ECOS 54.33 £2.42¢  114.70 £6.22¢  109.94 £2.85¢  385.82 +£12.45¢  7.42 +£0.06a 6.73 £0.01b
10% ECOS  79.04 £4.00b  160.71 £6.74b  120.52 +6.96b  775.85 £47.12b  7.47 £0.09a 6.75 +£0.03b
20% ECOS  103.07 +4.98a  251.03 +3.60a  349.32 £5.91a 2323.29+76.04a  7.20 +0.10b 6.87 £0.01a

1) B3 50486 LA B — AR DB F 8%, A7 0.05 AF £F R L% (n=3,Duncan’ s 3% ) ; pH(H,0) % K23 5 Hf
#2 pH, pH(KCI) % 1 mol/L KCI 7% i #2 + 5 97 4% pH.

x7 FEREThEAER IR ST

Tab.7 Fertility characteristics of different treatments in vegetable soil

pm AR/ __ w/ (g - kg™') . pH(H,0) pH(KCI)
(g-kg™") A AL AL
VS 48.12 +£2.04d 116.04 £3.11d 135.74 +4.64d 141.88 +£40.97d 6.64 £0.05¢ 6.01 +£0.01d
5% ECVS 59.19 £2.28¢c  164.30 +4.86¢ 193.14 +6.43¢ 603.64 +46.98¢ 6.86 +0.05b 6.15+0.02¢
10% ECVS 89.52 +2.88b 201.11 £2.16b 256.155 +2.84b 1 023.16 +30.75b 6.94 +0. 10ab 6.35+0.03b
20% ECVS 102.90 +£6.06a 281.42 +£25.37a 398.09 £8.29a 2 469.20 +229.65a 7.00 +0.08a 6.53 £0.06a

D) RF# G LAH—AHRA DT FEH, £ 7E0.05 KFZ£FREBFH(n=3,Duncan’s %) ; pH(H,0) H K42 £3E A
4% pH, pH(KCI) 34 1 mol/L KCI &% i3 4% £ 3 743 pH.
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Fig. 1 Principal component analysis of fertility characteristics in orchard soil
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W\ St A it 1) 38 0B T . MR R R OR A E R
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BERER R P OKOF s R S KA. £AME
Al BT 4t SR I ) 28 Ak B 174 ) ) B I 4
F Y T AR A L X a5 BT R
20% F1 40% (10512 %55 /)N [ 2 1) it 2 v B ()38 v 1
Hifch B3 AP g5 R, 8 7 30 d



142 CE S AN

%34 &

B, Bt 2 51 2% it A B, 45 Ah B R ORI e )
EorE .

F LG AT DAL 5 38 gt ) 6F 8 o R R 4 5 A R
B IR R R A S AR e A 1R
FHSRBESE T E AR . Hod, 10% /5 3t A e
FTFHIRR T4 B 0 R A I A K, 20% 5] 2% 14 it A
e A T B e A R R B B i RO A R
3.2 E|FEHE AT T IER A BN

ORI W 40 WIS 4 1, DA A 36 JEURIE R e 5]
FA R BN 1 61% . 4 4k 325 [k 58
7, B 208 35 o | e 5 061 26 i AT PLJB L & R Al
FA B0 5 2 20 500 oM 21.6% 1.01% 2. 64% FiI
0. 86% . ASHIFF FIF A FH 14 LA A= 26 o JEURE 6 051 2% A5 HIL
G I N £ s e | e YO N - G
k1 450.71 21.05.5.79 f11.73 g - kg ™" fy Tl 3¢ 2
B AE Y T T5 1) R B AR E SR T R, I ok
Vel A LA A 358> 7 Ngo 261 BiF 53 % 31
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TIF 2 T FE 61 288 1 S R0 35 43 B4 & i R AR 1 5 b )
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JoT AR 2R A AR R A ) e A B A ] 2 A
o B IT  2E H E. X 1E BH 0] 2 Y it A T DA S
IR TR, B0 e i, AT 2 R 3.

1209 pH 5468 H R A DL RS IR 5. A
WFFE T 1 38 R U5 128 3%, . pH (i bk, S5 A
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R 2 DR N SRR A 5] 2 0 1 4 pH (H,0) 2
VT WS AN A T3S pH oK &R B3Rl A5
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Fhi X AT RESE R Tl 2 A LR SR £, Hiehg
5 R A BEARSS H ME BR 0 B L DI T
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A AR S HT LU RE A 8TS O H AR R 2 (0
AR AR ARGE AN ] L SRR, R A A BLK
FEP LR G 2, I A B 5] 2 LB T AR
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