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Impacts of vermicompost application on phosphorus species and microbial activity in paddy soils

ZHANG Feng'?, WANG Rong—ping", LIANG Jia—wei', LIAO Xin—rong', LI Sen', SHI Yong—feng', WU Yong—gui*"

(1.Guangdong Institute of Eco-Environmental Science & Technology, Guangdong Key Laboratory of Integrated Agro—environmental Pollu-
tion Control and Management, Guangzhou 510650, China; 2.Resource and Environmental Engineering College, Guizhou University, Gui-
yang 550025, China)

Abstract: In this study, a pot experiment was conducted to investigate the effects of vermicompost application on phosphorus (P) transfor-
mation and microbial activity in a paddy soil cropped with pakchoi. The results showed that: (1) vermicompost application significantly af-
fected the pH, Eh, water soluble Fe( I ), hydrochloric acid extractable Fe( I ), microbial biomass carbon(C), microbial biomass P, micro-
bial biomass C/P ratio, and acid phosphatase activity of paddy soils (P<0.05) and (2) with the exception of C.HCI-P;, vermicompost appli-
cation greatly increased the contents of various P species in soil; specifically, labile P (including Resin-P, NaHCOs;—P; and NaHCOs-P,)
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and moderately stable P(including NaOH-P; and NaOH-P,) were significantly increased (P< 0.01). Correlation analyses indicated the fol-

lowing: acid phosphatase activity had a significant positive correlation with microbial biomass C, but a significant negative correlation with
NaHCO;-P, ( P<0.05), Resin—P (<0.01), and NaOH-P, ( P<0.01); microbial biomass C had a significant negative correlation with both
Resin—P and NaHCO;-P,( P<0.01), but a significant positive correlation with hydrochloric acid extractable Fe ( Il ) (P<0.01); hydrochloric
acid extractable Fe( Il ) had a significant negative correlation with both NaHCO3—P, and NaOH-P;( P<0.05); NaHCO:s-P; had a significant
positive correlation with NaOH-P; (P<0.01); and Resin—P had a significant positive correlation with both NaHCOs—P, and NaOH-P, ( P<
0.01). These results indicated that earthworm cast application could effectively promote the dissolution and reduction of Fe (Il ) and the
consequent release of NaOH-P;. In addition, earthworm cast application could effectively improve soil quality, promote P activation and fix-
ation by soil microorganisms, and enhance acid phosphatase activity, which has a significant impact on NaOH-P,. The Resin—P increase

was mainly due to the decomposition of NaHCO3;—P, and NaOH-P,, and NaOH—-P; was the main source of NaHCO3—P;. These results are ex-

pected to provide a scientific basis for improving the utilization rate of P fertilizers and promote the better use of vermicompost.

Keywords : paddy soils; phosphorus species; transformation; vermicompost
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Figure 5 Effects of vermicompost application on moderately stable phosphorus forms in paddy soils
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Figure 6 Effects of vermicompost application on stable phosphorus forms in paddy soils
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Table 2 Correlation between acid phosphatase activity , microbial biomass C, water soluble Fe( Il ), hydrochloric acid
extractable Fe( Il )and phosphorus forms
MLTETATT ML
BIRERAE M s s
o P Water soluble  Hydrochloric acid - Resin-P NaHCO:-P, NaHCO,-P, NaOH-P, NaOH-P, D.HCI-P, CHCI-P, CHCI-P, Residual-P
phosphatase Microbial
o . Fe(ll) extractable Fe( 1)
activity  biomass carbon
FRPE R R Ak
Acid phosphatase 1.000 0.738%* 0.178 0.243 -0.705**  0.256 -0.633* 0.001 -0.843#* 0.364 -0.238 0.454 -0.528*
activity
T i
Microbial biomass 0,697+ 1000 -0.83 0711%  -0876% 0015 -0777% 0118 -0602F 0229 0269  0804% 0767+
carhon
Water soluble 0.387 -0.364 1.000 -0.542* -0.060  -0.281 0.392 -0.309 -0.312 -0454  -0.785*  -0.609* 0.001
Fe(1l)
HRRRECR Fe(TT)
Hydrochloric acid 0.582# 0.574* -0.453 1.000 -0.628*  -0.679* 0132 -0.798**  -0.214 0.124 0.596*%  0.843%* -0.607*
extractable Fe( Il )

Resin-P -0.673** -0.875%* 0.581% -0.650%* 1.000 0.366 0.681%% 0454 0.725%* 0.108 -0.168  -0.585* 0.756**
NaHCOs-P, 0.431 -0.786** 0.474 -0.531% 0.796** 1000 0317 0.899** 0.018 0.895%*  -0.242 0.177 0.170
NaHCO;-P, -0.526* 0.382 -0.174 -0.289 -0.207  -0.419 1.000 0.381 0.328 0.150 -0489  -0.627* 0.540*

NaOH-P, -0.283 -0.139 -0472 -0.599* 0.344 0.206 -0.174 1.000 0.312 0.847+%  -0.279 -0.212 0.053

NaOH-P, -0.081 0.169 -0.276 -0.491 0.133  -0.077 0.144 0.400 1.000 -0.046 0.127 -0.199 0.290

D.HCI-P; -0.470 -0.171 -0.215 =0.729%* 0.353 0.240 -0.364  0.690%* 0.474 1.000 -0.071 0.481 -0.095

C.HCI-P; -0.597* -0.173 0.145 -0.334 0.158  -0.260 -0.031 0.335 0.383 0.394 1.000 0.404 0.070

C.HCI-P, 0.223 0.691%* -0.586* 0.353 -0.730%* -0.817%*  -0.058 0.056 0.205 -0.006 0.260 1.000 -0.710%*
Residual-P -0.575% -0.635% 0.724%* -0.063 0.280 0.253 -0.255 -0.367 -0.488 -0.105 0.102 -0.310 1.000

T AE 0.01 KPR AHDE, *7E 0.05 7K - [ 3 AH G s e rp A2 NRAT g v BEATAH DG ZR 40, A7 L 43 g e 51 288 b B2 A OC 3R 4L

Notes: ** mean significant correlation at 0.01 level, * mean significant correlation at 0.05 level; Data on the left half of the table are the correlation

coefficient of the control group , data on the right half of the table are the correlation coefficient of the treatment group.
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Qb PR A HE K S Fe (1) ¥ B A pH £E 0~21 d ¥ 52
R ELAK XS B, 5 PR — T T A i ] 2 A
BB NN T L HeE A TER S ER R TR R
F KD Fe (1) B 5 g3 i A Ak ; o5 — v 1 ] g
Sy ke M| 24 R AR o i 8 3 48 1R 1) C/Fe T FE AR 7™ A=
HVITEMLR . Riedel 2% BLXT C/Fe Ay 10~30 AYIRAR,
HEFESLBK I TS, K r DOM & 58 1 & 4
ILPLHE . Colombo FEPIFFY K BUEK S 1 5 5 b flc iR Hh
FIRFLFN D F2 LB TE A K AT R4 BRUA IR
(Rl 2 &b, i) 20 Ay £ H L K b 2R T AR UKL X 7K 5
AFe( WA —EWRMEM. HAi KR L)
+- e Rk DL R B IE A A A T AR
L, i 29 T X A LA 25 0 19 WO o T 1 . AR R

B b PRZH FR MR B IS Fe (1) R 2 Btk ] 185 K B (88 1
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UKL PR R S A LT, B OR R 7 ) BTR ER S PR
A BT 3 ik 7 Az R D ) o £ 2 AT 588 A P e 2k 4
a5 o5 SRR R Sk 70 A 25 2R S s Ak B2
b HEPER R IR UGS Fe (1) 5 (A= Wy A W A7 A 2
ARSI AR, UL B ML 2E N AR 5 A P K 280
REAS L UE BRI I, mT RE B A oAy e ] SN S i e ik
e B SRR A PR RS I, P R TR R
B — SRR AR )5 Fe (T ) I A AR BRE i 2E K
AR BRELER S| 2SN S B/ A
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AR IR , A O R BUERR b AR AR e Y
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JE R AR R L 2 T R/ NAS ] % - 4 R 1Y
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