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Study on earthworm transformation technology based on fertilizer utilization of Pueraria root residue

WANG Xinyue, CHENG Yanhong, HE Shaolang, ZHANG Kun, HUANG Shangshu, WANG Bingiang, HUANG Qianru”

(Jiangxi Institute of Red Soil/Jiangxi Key Laboratory of Red Soil Arable Land Conservation/National Engineering and Technology Research
Center for Red Soil Improvement/Jiangxi Province Scientific Observation and Experimental Station of Arable Land Conservation, Ministry
of Agriculture, Nanchang 330046, China)

Abstract: In order to explore a new mode of resource utilization of Pueraria root residue, a pilot vermicomposting indoor experiment was
carried out using Eisenia fetida for bio—transformation of freshly decomposed Pueraria root residue and fresh Pueraria root residue mixed
with cow dung at different ratios. The effect of decomposed Pueraria root residue and the effects of different ratios of Pueraria root residue
and cow dung on the growth and reproduction index of earthworm were analyzed. The changes in fertilizing properties of the materials were
analyzed before and after vermicomposting, and seed germination was evaluated to determine the effect of vermicomposting. The results
showed that fresh Pueraria root residue and decomposed Pueraria root residue alone were not conducive to the growth and reproduction of
earthworms. Earthworms were able to grow and reproduce normally in fresh Pueraria root residue mixed with cow dung, which a mixture of
10% fresh Pueraria root residue and 90% cow dung was the most favorable to earthworm reproduction. After earthworm composting, the
total organic matter content decreased significantly, the total nutrient content increased significantly, and the seed germination index
increased to a certain extent. The total nutrient content of a mixture composed of 70% fresh Pueraria root residue and 30% cow dung was
102.2 g+ kg™ and 57.7% higher than that of a mixture of 10% fresh Pueraria root residue and 90% cow dung. The earthworm bio—treatment
technology can be applied to the production of fertilizer from Pueraria root residue. A mixture of 70% fresh Pueraria root residue and 30%
cow dung delivers the optimal conditions for earthworm composting.
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fitf 55 7855 A BIOLAN 220 L 3 P 45 v T e 0 4 U6 25
T 65 CHf E T #sh— Uk (B H LI BE ) | HE ] 40 d;
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i 75 1 (IR 55 CGMCC NO.7527) , th i 5t 4ol K2
BRI IR R B R At . HEECA HLYRH FE A B
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IR T 2020 4F 3—8 JT 7E V1. 74 44 21 HE A 5% iy it
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2 Wit
Table 2 Experiment design

AL B Treatment AL B Processing set
T1 B 551 (100% )+ fiff 12 (0.5% ) + i ]
T2 JEEE I (100% )+ 15|
T3 1 5575 (70% ) +F3% (30% )+t 15
T4 fitf 45785 (10% ) +71-3% (90% ) + 3 1]
T5 426 (100% )+l 45

F1 A BEAREL R

Table 1 Basic physical and chemical properties of the test materials

Ykl Material 2R TN/ (g-kg™") TP (g kg ™) 2HTK/ (g kg")  AHLBTOM/(g-kg™) C/N pH  HSFHREC/(mS-cm™)
i 13.7 6.1 15.4 471.0 19.9 6.6 2.4
JE RS 36.5 11.6 322 494.0 7.85 9.7 4.1
L 14.0 7.4 17.7 446.0 18.5 8.8 2.0
—202— http://www.aed.org.cn
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72 b, M E R TR R AR K . BEARER 3IRER , [H
B AZEIRKAVEZS X IR TR T & 2R 5.

Bl ZE P8 = (Rb BRAL A F % 25 R x b FEZ R

FF RIS ) /(X BEZH R K 28 20 BE 4 Fil7~F- 44
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1.4 HIELES S

K FH SPSS 17.0 #l Excel 2007 BE47 804 43 M J
P, ek 2 it s A i) Ak I % B Ak S 5 i 5] A R
B 2K R 1B S (www.r—project.org, R3.5.3) T
EPS 5T

2 HRE5HMH

2.1 SEEE| K EESFE D

N 3 7R, T2 e W57 1) R J5 Sk e Ak 34 s ] g A2
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T3 5 T4 Ml PP AR T i 22 7 i 2 (P>0.05)

FH 2% 4 FAL, BT A A B4 i 5] I 398 o 5 U K
(B35 BRAE 26 7 d, LY Bl () 0 S K 1T 3 T B
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I8 F T4, T3 F1 T4 i 15 H 3 57 A5 5500 3841056 1
6] 5 TS A L 22 AN 28 . TS M| H 36 i A5 5
A HRAS A2

M 05) H 7 BRI AR 5 TR o FERE A b B
AR, TR T2 e 4517 B 34y 2%, A Ak 3k | 1 7
S — TG . T3 W 5] H X7 o i Ak 38R [
FIEK: e T 5 B T T4 0TS W 05 5 359 77 A Bt Ak
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Table 3 Effects of different mixture on average

mass of earthworm (g)

AL B Treatment 0d 74d 14d 21d
T1 0.43+0.01a  0.53+0.02b 0.41+0.02b —
T2 0.48+0.07a  0.46+0.04c 0.44+0.04b  0.41+0.05¢
T3 0.46+0.02a  0.62+0.06a  0.66+0.10a 0.64+0.03ab
T4 0.47+0.01a  0.610.02a 0.65+0.04a  0.65+0.01a
T5 0.46+0.03a  0.55+0.02b 0.61x0.03a  0.59+0.02b

T« [ A P AN R NG B3R AR PN 22 5 2.2 (P<0.05) . Rl
Notes: The different lowercase letters in a column indicate significant

differences among treatments at P<0.05. The same below.

R4 TEMAXHES FIGREFHNFIT
Table 4 Effects of different mixture on daily weight gain

of earthworm

Ab P Treatment 7d 14d 21d
Tl 0.031£0.010a  —0.024+0.007h —
iV -0.007+0.026b  -0.007+0.017b  -0.012+0.006h
T3 0.049+0.014a  0.028+0.018a  0.01720.007a
T4 0.044+0.005a  0.029+0.002a  0.01920.003a
T5 0.028+0.009a  0.023+0.006a  0.01720.007a
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R5 AEYRX M B S EE 020 ()
Table 5 Effects of different mixture on the average cocoon—

producing capacity of earthworms (pcs)

AL B Treatment 7d 14d 21d
T1 0 0 —
T2 0 0 0
T3 0.030£0.007a  0.083+0.041b  0.060+0.008c
T4 0.038+0.009a  0.125+0.026a  0.235+0.022a
T5 0.036£0.012a  0.077+0.008b  0.119+0.004b

2.2 BT HEREXT 4 A pH EFN R SR A

M TA F 30 45 A 45 A0 21 pH -5 HE I i
A THERE, T1FIT3 pHZAE H9.93F18.97, 435I
WIAIE T & T 0.53 F10.58 AP, 22 53 3 s T2 M TS
pH ZAE 4 B3 R, 405 LRI IR (ERFAR T 1.63 F11.34
A, BB AT BR T T4, HAAN R EC{EY
TR, b T AL EC (38 % K, 4 82.7%, H:
YR T2 A0 B, 28 66.9% , FRIRJE TS AL B, Sk 42.4%
2.3 s HE R X 4 AHAE 1 B 1 O R

I A Ak T A5 Ak FELE A AL (TOM) 7 4t 4n &

I5ra
12r
b a a a
ol =, b a s L
fas FF
(=9
6+
3L
0
T1 T2 T3 T4 T5
Kb 3 Treatment
10r B
-~ 8t a
£
()
;o 2
g
- a
S b
m | ’_}i_ﬂ
b
] i r‘_x—‘
0 T1 T2 T3 T4 TS
AbFH Treatment
O Meemr O s

AFING B2 R R — A PR i 22 53 2.3 (P<0.05) . T A
Different lowercase letters indicate significant difference before and after
vermicomposting in the same treatment (P<0.05). The same below

1 HE|HERR AT A R AL SR AA Y pH A ECETR L
Figure 1 Changes of pH and EC of different treatment groups

before and after vermicomposting
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Figure 2 Changes of fertilizing properties in different treatment groups before and after vermicomposting
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Figure 3 Changes in Gl of seeds from water exiracts of different treatment groups before and after vermicomposting
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Figure 4 Correlation analysis of mixture and total adult weight(Taw ), adult worms(Aws) and worm cocoons(Wes)
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