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Effects of vermicompost and soil proportion on the microbial property
of substrate and the growth and quality of leek

XU Zhong-nan', WANG Chong'**, ZHU Chuo', LIU Meng-li', LIU Lin', WANG Xin-yu', CAO Jia'
( 1 College of Resources and Environmental Science, China Agricultural University/Beijing Key Laboratory of Biodiversity
and Organic Farming, Beijing 100193, China; 2 Key Laboratory of Plant—Soil Interactions, Beijing 100193, China )

Abstract: [ Objectives ] Vermicompost is a homogenous particle produced by earthworms digesting organic
wastes, which has been proved to enhance soil fertility, improve soil structure and promote crop growth. In this
paper, the effects of different ratios of vermicompost to soil on the microbial properties of substrate and the growth
and quality of leek were preliminarily studied, in order to provide reference for the widely use of vermicompost in
high quality vegetable production. [ Methods ] A pot experiment was conducted inside the greenhouse of China
Agricultural University from April to June in 2015. The substrate were prepared by mixing 4 mass percentages
of vermicompost and soil in pot: 0/100% (CK), 20%/80% (T1), 60%/40% (T2) and 100%/0 (T3). After
harvest, the biomass of leek, total soluble protein, total soluble sugar and chlorophyll contents were measured.
The NPK contents and the microbial composition of substrate were analyzed. [ Results ] 1) Vermicompost
addition significantly increase the total N, readily available K and organic matter in the substrate, and the better

the higher proportion of vermicompost in the substrate; 2) Compared with no vermicompost addition CK, the new
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root ratio of leek was 5.75%, 6.39% and 22.23% higher in T1, T2 and T3 treatments. The contents of total soluble
protein of leek were significantly increased by 1.84—5.97 times and the total soluble sugar contents increased by

1.49-1.60 times (P < 0.05); 3) The microbial diversity index of substrate was significantly increased by the

addition of vermicompost. The bacterial fragments of 116, 118, 130, 226, 297 were significantly increased (P <
0.05) and the fungal fragments of 71, 91, 153 and 351 decreased (P < 0.05). [ Conclusions ] Vermicompost

could improve microbial community structure, improve the bacterial and fungal diversity, increase nutrient

availability of the based substrate, and promote the growth and improve the quality of leek. The vermicompost can

be directly used as substrate and shows the best result. Considering the profit and cost, adding proportion of 20%

will make good enough substrate for high quality vegetable production.

Key words: vermicompost; leek; yield; quality; microorganism
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RIS B4 % ] Excel F1 SPSS 20.0 #4481 4y
Mrs A R B IR ZRAR G, fdFH SPSS 20.0 %4
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Table 1 Nutrient content in substrates under different
treatments

poszi| 2% (mg/kg) BAH (mg/ke) FHHLEE (%)

Treatment Total N Available K Organic matter
CK 124.65+0.76d  264.00+1.86d 1.87+0.04d
Tl 181.59+430c  359.44+1585¢ 2.88+0.14 ¢
T2 377.15+13.16 b 1130.21 +£22.07b 6.93+£0.12b
T3 1048.78 £ 15.63 a 3484.71 +43.52a 20.48+0.35a

IE (Note ) : [FFVEE 5 AR FREF R AL BRI 22 55K 5% B35
JKF- Values followed by different letters in a column mean significant
difference among treatments at the 5% level.
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i 451 % BB 8 £ 5 Ak SR b LR A R E 0 A )
(P<0.05, #2), 5 CKAFIAHL, M3 85
JERHHAR I (P < 0.05) (& 1), JfH T2 Ml T3 43
BRI T AR A P PEER (P < 0.05) FI] A MmE
S (P<0.05, £2),
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A BB FRRL (P <0.05), HEF, 71, 91, 153,
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Table 2 Effects of different treatments on the yield and quality of leek

fhm Mo b R AR LR RIREEE /IS LSS Scaiin
Treatment Shoot dry weight Root dry weight Soluble protein Soluble sugar Chlorophyll
reatmen
(g/pot, DW) (g/pot, DW) (ng/plant) (ng/plant) (mg/g)

CK 0.84+0.07b 11.43£097b 20.87+1.77¢ 347.11+19.95b 0.91+0.04a

Tl 1.07+0.03b 12.84+0.40b 38.52+3.59 be 515.98 £ 46.18 ab 0.94+0.05a
T2 1.20+0.16 b 12.33+0.89b 57.16£10.22 b 547.06+97.6 a 0.88+0.07a
T3 1.95+0.14a 16.82+1.33 a 12452+125a 555.58 £41.02 a 0.93+0.04a

H (Note) : HAJE., nIEMEREE = HIMREHNEE R, WS < fkkih B F Total protein and soluble sugar =
Plant protein, soluble sugar content x shoot fresh weight; [5G A ] F-HEF /R AL PRIE] 22 53K 5% .2 7KF Values followed by different

letters in a column mean significant difference among treatments at the 5% level.
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FE_ B R RI AR R AL B 22 573K 5% I 3 7K Different letters above the bars mean significant difference at the 5% level.]
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&3 T-RFP HEEFAEINERER
Table 3 Segments of T-RFP bacterial

RREFNAN

Fragment size

T2
Bacterial class

T ] Actinobacteria 95, 130. 156. 163

FRATE ] Acidobacteria 151, 226
HUFFEE ] Bacteroidetes 95, 332
#4751 Chloroflexi 130
JELEERA ] Firmicutes 140, 150, 163. 226
ZEHAITR ] Gemmatimonadetes 297
PFFH] Planctomycetes 38

AFJE R ] Proteobacteria 122, 130, 150, 151, 163

ANA[H5FE Uncultured 51, 116, 118, 327, 344

R4 EREE. EESHMHERSERRAMNEXYE
Table 4 Correlation between microbial diversity indices
and fertility of substrates

=l £ AL AL
Item Total N Available K OM
I AR A o " -
. . . 0.645 0.642 0.630
Simpson index of bacteria
B AR AR . . .
0.567 0.543 0.550

Simpson index of fungi

H (Note) : * F/RTE 0.05 /KF OB I i H5& Mean
significant correlation at 0.05 level (bilateral); ** F/RTE 0.01 /K-
WUy F iR A& Mean significant correlation at 0.01 level
(bilateral).
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