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1.80 cmol/kg, PH 5 ¥ 22 4t & (cation exchange capaci-
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Table 1 Basic properties of V, B+M+V and BMV

R IR B/ %% B/ % KA/ (g/kg) S0/ (g/ke) Bl /(cmol /kg)
Types of amendment pH Total carbon Total nitrogen Total phosphorus Total potassium Basicity
\Y% 6.95 17.98 2.00 20.52 10.74 83.18
B+M+V 7.31 19.41 1.82 19.67 9.68 107.15
BMV 7.60 19.95 1.82 17.39 9.49 119.55
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1 ¥RFAAEATLERERBREEZFTENEN
Fig. 1 Changes of soil acidity and acid-base buffer capacity under the application of conditioners
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XS TR R a4 ¥, BV . B+M,
B-+M-+V Fl BMV &b #3388 0 17 + 35 PR &
B, OBO0E 2 9 R 76.63% . 133.75% . 59.05% .
197.53% #1 222.51% , H v jiti F B+M+V #1 BMV
XF - HEAT ML B A A R TR SO B e T At Ak 2
(FE2A) . L.BH B+M-+V ik B XF 4 3585 i & &
HJC A R, VA B T A e R
L HIE 4 55.96% , M . B+M . BMV 4b 3 | 7 3% |4
i 7 4 B e A AR, BRI 4 ) Dl 48.70% .
35.70% .21.34% (K 2B) . #H L CK,B.V .B-+M+
V.BMV &b a] LG 25 3 0 - 5 A 2wk o (A
2C),B.V.B+M.B+M+V BMV kb B 15 i 2 1
mTHEAESM TR (K 2D) . V.B+M+V
BMV &b HAH bE CK 25 8 T 1+ 5800 BH 2 52 4
L, HL M. B A M+B &k B A 1 fH 25 7 38 i
52 A 2 2 (] 2E ) .
23 ARAMRFAMAT LEEEHNERKRKRT

LA M Ab B 3 A T VT AR L 40l
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BMV &b 300 X5 1675 19 A2 K R F AR 3 AR i
YERT, 280y b 28 18 i ok 5 BORn Bk =7 L b B+
M-V AEFEXT 17 Bt R4 BER SR RIOCR S b (OF
Pyt B #20) , BHM AR TR F IR B9 RR S e (R

12.99 cm) o HARAH L CK R 3 00728 Bk & A
BOEL MM R EREILT HEFNAEYE. B
Wk FH,V.B+M.B+M+V . BMV A H CK
BERINT LiEE AR

AN ) B R 7 A B 2 o] 1V 1 N G B 2
SANMERZRZEFBEERS), HHCK, LM
ARERE LT BB E N R &, 1B V. B+M,
B-+M-+V A BMV A 380 T il N R
I, Hodit F B-HM AV O T G N R R R £
(S 257.06%) . TP K M I 5 ol BRI Rh 2
A, M CK, L M AL FE G EFEAR T Bl PLOKAY
i, VAIBHM+V AL BRI 251 T B P
TEIFUB+HM+V A e (O 6.69 g/kg) o it
B.V.B+M-+V I BMV & &8N 7 FlE K&
i, HoP i VO BT K S s (O 35.64
g/kg) o Jiti HH B+M-+V g P A K A9 R 5 i
5,434 9.81 F150.73 mg/ % .
24 AE™RFINEZEERRIEN

FRAE 3 185350 B X AS ] e R 500 1 B R i g L
HERCR | i A KR DL R 254 ol B A5 R R AT 1
53 (E3) , o BERR E 7 B R E/ING 501 Ry : MI(1.74) >
L(1.73) >B+M+V (1.32) >BMV (1.32) >B+M
(1.05)>V(0.98) >B(0.41)>CK(0.27) ., }EfE )
AR E/N 58 V(1.52) >BMV (1.41) >B+M+



62 RES L N A N = 544 4
40 A . 200 € a
3sF b rh 14or 3 180F b a
] 120f 160F +
30F b
3 s c 100l 2 ) _140F
s T d g ¢ < 120f
E) L be 3
< 20 E’ 80 T 2 oioof
% 15F <Z: 60 e E 30F
2 =
IO-H ’%‘ 40F m 60 C
401 cd cd
sk |_| 20f d
20F
d
O%»@@A S TE VI I ARG OJ{JTJ_:I@4®*4
@ é\ Q)V\ @) Q)x x@*@@ @) Q)x XQ\XQ)@
Q? < Q
AR Treatment AR Treatment KbFE Treatment
b 18r E a a
800f . a E3 _T_—I—
700 T Y ‘I‘ 15F
L — b
-, 60 5,l % b b b
< s00f = b
. b E o}
g 400k S
< 300F 4 od o 2 6l
O
200k
IOO-| ” \ﬂ 3
’ & v @ CE YIRS
é C XS
Q
AL E Treatment AL E Treatment
A HEEE BT (SOM) & 65 B H 3 A (AN) it C: RIEE R (AP) & it D: R AR (AK) & i E: FH B 73845t (CEC) .

A': Content of soil organic matter; B: Content of soil alkali-hydrolyzed nitrogen; C: Content of soil available phosphorus; D: Content of soil

available potassium; E: Cation exchange capacity.

2 BRFEATIEEANEN

Fig. 2 Changes of soil fertility under the application of conditioners
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Table 2 Changes of the growth of Shanghaiqing under the application of conditioners

PG eE [ /(g/pot) Fresh weight

gy i /(g/pot) Dry weight

4 m kit

Treatment Numbj;iﬁ)lades H;I';;}C: s B3 Ho T Ho B3 Ho T
Overground Underground Overground Underground

CK 13.67-£1.15de 8.36£1.45cd 7.85+2.97de 0.47£0.21c 0.35£0.11ef 0.024-0.006d
L 11.004-2.65¢ 5.2742.82¢ 1.21+0.71f 0.2740.10c 0.0640.03g 0.030£0.010d
M 12.004=2.00de 6.67+2.10de 2.8341.53ef 0.314-0.13c 0.154-0.08fg 0.0274-0.011d
B 14.00£1.73cd 9.864-0.90bc 9.4443.37d 0.624-0.35bc 0.484-0.20de 0.04340.020cd
\Y 16.6722.08bc 12.38+1.22ab 15.33+2.69¢ 1.00£0.13ab 0.804=0.16bc 0.05920.004bc
B+M 17.6720.58ab 12.99+1.59a 17.634=4.76bc 1.02£0.12a 0.66=4=0.20cd 0.0764-0.010ab
B+M+V 20.00£1.00a 11.94+1.12ab 24.38+4.74a 1.264-0.45a 1.36+£0.25a 0.096£0.031a
BMV 17.33£1.15ab 12.05+£1.06ab 20.5741.93ab 1.2340.02a 1.0240.12b 0.0764-0.005ab

T« [ —FUAN R NG TR R AN R A B 22 5 2. 2 (P<<0.05) , N [, Different lowercase letters in the same column indicated significant

difference between different treatments (P<<0.05) ,the same as below.
V (1.30) >B (0.59) >B+M (0.36) >1(0.32) >CK
(0.32)>M(0.26) o I 19 A= KRB 47 3 IR 53
B A BHMAV(2.41) >BMV (1.92) >V (1.66) >
B+M(1.55) >B (1.06) >CK (0.79) >M (0.39) >L
(0.14) . ZEE SR AR Mo 25553508 : B+M+V
(0.77)>BMV (0.74) >V (0.66) >B+M (0.40) >M

(0.39)>1.(0.38)>B(0.26) >CK(0.13) .,
25 TEERMERSSWESEEERERES
T

HR A AN A1 R R 2 53, ARGk it FH 1) 7 ke
K543 0 LRk B (L M) AL BN (B L V) Al
AHLLHIR S M BRH (B+M.B+M+V . BMV) 3
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Table 3 Changes of nutrient absorption of Shanghaiqing under the application of conditioner
N P K
phELi
Treatment fht/(g/kg) BRER/mg/po)  Hik/ghky  BER/mg/poy  wit/gks)  BLEHR/(mg/pov
Content Accumulation Content Accumulation Content Accumulation
CK 30.94+1.33ab 11.69+3.61f 5.4340.28cde 2.0740.70de 29.0041.38b 10.944-3.31def
L 33.91+1.54a 3.8241.60ef 3.6340.24f 0.41+0.18e 17.3941.69d 1.91+0.54f
M 34.11+0.47a 7.17+2.78ef 4.8940.20e 1.04+0.46de 22.68+0.28¢ 4.794+1.97¢ef
B 28.5240.5b 15.114+6.59de 5.2740.60de 2.7441.02cd 34.05+0.17a 17.97+£7.52cde
v 33.29+1.33a 28.66+5.29bc 6.28+0.34ab 5.43+1.18b 35.64+2.00a 30.91£7.58bc
B+M 31.13+2.44ab 22.68=+5.50cd 5.9340.6bc 4.4141.46bc 27.48+0.58b 20.11£5.11cd
B+M-+V 28.9443.37b 41.74+5.42a 6.69+0.32a 9.81+2.24a 34.37+4.09a 50.73£14.90a
BMV 30.90+1.49ab 33.77£3.27ab 5.7240.32bced 6.284-0.98b 34.04+3.48a 37.52+7.48ab
=0 ;i
£ T
20 LA = 20r B £ 3 ( a £ 1.0 D
a [ 5 = é
=} ¢ o &b { H w £ a
£ 15 b b :%515 H g2 (i’lf S p b
= C v :‘>< E i cd { fud iy 0.5
g 1.0 ¢ * = £ LOf s 1 de =.= Y c c
: | £z | i d ol & 48 ey
b C == [e = -] > °
< o5 : = 05 ; d g ' ;; %2 i
Y0 ——" o ¢ S — sl g 00—
TENPR A 4 RSNy S Z VXA L Q& 8 CVIDIUN 8 &
FYS TRV SEECS TR e © IS
¥ N Y S A
AbHH Treatment AbHH Treatment AL Treatment AEBI Treatment

AR FIRERRAE T B B R A AEACR ; C: IEH A RRD ;D BIR LA BR B . A: The acid reducing ability of conditioner;

B: Fertilizer improvement effect of conditioner; C: Growth status of Shanghaiqing; D: Comprehensive improvement effect of conditioner.
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Fig. 3 Comprehensive scores of different conditioners
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Fig. 5 Regression analysis among various comprehensive indexes of conditioner
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Effects of vermicompost-based acid soil conditioners on acidity-
alkalinity and fertility in acidic soil ,and growth of Shanghaiqing

MING Runting',NA Liping®, WAN Fang', WU Haicheng', WANG Wei', WU Yupeng', TAN Wenfeng'

1.College of Resources and Environment ,Huazhong Agricultural University, Wuhan 430070, China;
2.Institute of Environmental Resources,Soil and Fertilizer , Zhejiang Academy of Agricultural Sciences,
Hangzhou 310021, China

Abstract Two vermicompost-based acid soil conditioners including B+M-+V and BMV were devel-
oped by incorporating high-alkalinity substances-oyster shell powder (M) and biochar (B) into vermicom-
post (V) through physical mixing and vermicomposting to enhance the improvement performance of vermi-
compost acid soil. A pot experiment was conducted to compare the effects of applying B+M—+V , BMV,
and other amendments including quicklime (1.), oyster shell powder (M) , biochar (B) , and vermicompost
(V). The results showed that the effect of reducing the acid in soil was most significant under the applica-
tion of L. and M, with pH in soil increased by 3.18 and 2.81 units, and soil acid-base buffering capacity (pH-
BC) increased by 196.81% and 236.97% , respectively. The effect of reducing the acid in soil was the sec-
ond under the application of B+=M-+V and BMV , with pH in soil increased by 1.35 and 1.49 units, and pH-
BC increased by 124.97% and 104.07% , respectively. The effect of reducing the acid in soil was the weak-
est under the application of B and V. The application of V, B+M-+V, and BMV effectively improved the
fertility in soil. Among them, the application of B+M-+V and BMV increased the content of organic mat-
ter in soil by 197.53% and 222.51% , respectively, while significantly increasing the content of available
phosphorus and available potassium, and the value of cation exchange capacity (CEC) in soil. The plant
height and biomass of Shanghaiqing under the application of B+M+V and BMV were significantly higher
than those under the application of L., M, and B. The accumulated absorption of nitrogen , phosphorus, and
potassium by Shanghaiqing were significantly increased under the application of B+M-+V and BMV. The
results of principal component analysis showed that I. and M excelled at reducing the acid in soil, V, B+
M+V, and BMV were good at improving the fertility in soil, while B+M-+V and BMV were effective in
promoting the growth of plant. B+M+V and BMV performed the best in the comprehensive improvement
of acid soil. It is indicated that the two types of vermicompost-based acid soil conditioners developed effec-
tively combine the advantages of pure vermicompost for improving the fertility in soil and high alkalinity
substances for strongly reducing the acid in soil, and can play an excellent comprehensive role in improving
acid soils.

Keywords acid soil; improvement of soil ; conditioner; vermicompost; comprehensive evaluation
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