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reveal the difference of the growth of milk Chinese cabbage and the difference of microflora under different cultivation media,
using organic cultivation substrate and soil from common vegetable gardens to carry out pot experiments of milk Chinese cab-
bages. The results show that, under the circumstance of equal total nitrogen, total phosphorus and total potassium nutrients,
the plant height, SPAD value of leaves, above-ground fresh weight of milk Chinese cabbage under soil cultivation mode were
all significantly higher than that under substrate cultivation mode ( P<0.05) , the plant height, above-ground fresh weight was
respectively 14.55% , 42.19% higher than that using substrate cultivation 30 d after planting, but the above-ground dry weight
of plants between two treatments showed no significant difference. The results of high-throughput data analysis showed that the
microbial abundance indices of two cultivation media increased significantly ( P<0.05) 30 d after planting, and the microbial
diversity indices in the substrate increased significantly (P<0.05) after planting. There were mainly ten phyla in soil and
substrate before and after planting milk Chinese cabbage under different cultivation modes, but there were obvious differences
of relative abundance at the phylum level, while the relative abundance in soil showed nearly no change before and after
planting milk Chinese cabbage. Relative abundance of Bacteroidetes in the substrate (19.43%) after planting milk Chinese
cabbage was significantly lower than that before planting (42.87%), and the relative abundance of Verrucomicrobia, Ac-
idobacteria, Gemmatimonadetes in the substrate after planting also rised compared with that before planting. The top 20 micro-
bial genera ranked by relative abundance also showed different changes due to different properties of the two cultivation
media, and there were also some differences in their correlation with the environmental indices. Under the mode of substrate
cultivation, there were 14, 14, 13 genera showed significant, extreme significant positive or negative correlation( P<0.05 or
P<0.01) with pH value, electrical conductivity (EC), ratio of carbon to nitrogen (C/N), respectively. While under the
mode of soil cultivation, only seven, three, two genera showed significant, extreme significant positive or negative correlation
(P<0.05 or P<0.01) with pH value, EC, C/N, respectively. It can be seen that microflora was greatly affected by the envi-
ronment under substrate cultivation mode. In conclusion, the microflora stability of the soil cultivation system is higher than
that of the substrate cultivation system, changes in external environmental conditions are not likely to cause changes in the mi-
croflora. The stability of the microflora in the substrate cultivation system is lower than that in the soil cultivation system, and
it is preferable to use artificial control to make it improve toward the direction beneficial to plant growth.

Key words: substrate cultivation; soil cultivation; milk Chinese cabbage; microflora; environmental factors
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Fig.1 Effects of soil cultivation and substrate cultivation on plant height, SPAD value of leaves, fresh weight and dry weight of above-

ground part of milk Chinese cabbage
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Table 1 Microbial abundance and diversity indices in soils and substrates before and after planting milk Chinese cabbage

FeHE AT ML E] ) OTU K (A4) Chaol $5% Ace 158 Shannon 5%k InvSimpson 541
TQ 3 288.00281.07¢ 4 191.35+189.89¢ 4231.81+101.13¢ 6.27+0.08b 0.994+0.000 613a
JQ 2 719.33£44.28d 3 854.20+87.93d 3 833.37+105.40d 5.38+0.09¢ 0.977+0.004 070b
TH 3 473.67+88.22b 4 544.29+68.75b 4 592.79+48.08b 6.37£0.07b 0.995+0.000 533a
JH 4 145.00%29.72a 5253.87+15.71a 5 238.59+32.99a 6.85+0.03a 0.997+0.000 220a

JH R RS I35 AL BT, TH FR RIS 1305 89 3, JQ FOR RIS FISE AT A9 2L BT, TQ 278 PR I3 13 BT A9 13, OTU 278 T 4% 43
JERITRL, RSN S bR ARG TR SRR B i 22 5 (P<0.05) .
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Fig.2 Relative abundance of bacterial phyla in soils and sub-

strates before and after planting milk Chinese cabbage
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Fig.3 Relative abundance of the top 20 bacterial genera ranked by relative abundance in soils and substrates before and after planting milk

Chinese cabbage
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Fig.4 Results of principal component analysis on microbial
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planting milk Chinese cabbage
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Table 2 pH, EC and stoichiometric ratio of C, N, P in substrates and soils before and after planting milk Chinese cabbage

A B pH EC /A e/ Wi B/
TQ 6.98+0.08¢ 0.4420.03¢ 7.66+0.12¢ 11.69+0.20c 1.53+0.01b
JQ 6.47+0.02d 1.54£0.03a 34.46+0.87h 76.66+4.25h 2.22+0.11a
TH 7.36+0.04b 0.49+0.04¢ 7.39£0.07d 11.66£0.42¢ 1.58+0.08b
JH 7.68+0.16a 0.67+0.03b 40.35+1.02a 89.26+9.23a 2.2120.17a
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[ AT TR i 5 AL i EC JC W 35 A DGk W LT A
Jm R B A S TR | R T B R
SRR EC B0 3 s 2 IE AR 5C (P<0.05 5 P<
0.01) , HAx 9 NE ST EC 5 3% sl 8 35 U
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3 (P<0.05 3 P<0.01) ; C/N %L WA A Rk
SO, B BRI 5 T 5 AR S B HE 44 i
20 [ JE Y 13 AN JE A7 TE 1 5O 0 & 1Y A DG 1
(P<0.05 8 P<0.01) , P Aridibacter f53K 7 (G
J& ZF MR TRIT B Gp6 J& AR DA
J& Saccharibacteria__ genera _incertae _sedis | i o P P
R TR & A1 Subdivision3 _genera_incertae _sedis 5 3% it

Wt JL T BT AT T B i ™ AT T R
SR C/N 540 35 B 25 T G (P<0. 05 83 P<
0.01) ; 8K Hr [T & | 2F 20 M 1 & | Oh o 48 18 s |
Saccharibacteria_genera_incertae _sedis I 52 B 5 g
R 5 T/ e S Y 3 e A 3 IE A O (P<0. 05
B P<0. 1) s FEJ50 5/ B S5 A6 B HE 44 i 20 B9 40
T KA 28 TE AR DG B 3 TR O OC &

C/N 5 5 sl i 3% 1IF A1 5% (P<0. 05 B} P<0.01),

®3 BERETEENFEEHEE 20 WEERESHEERHEXE

Table 3 Correlations of the top 20 bacterial genera ranked by relative abundance with environmental indices in substrates and soils

T HERR I 3 v 3 ISP
TR 4

pH EC C/N /W B/ pH EC C/N /W A/
Aridibacter 0.87* 0.40 -0.80 0.25 0.67 093" -0.95" 0.86" 050  -0.33
ZEHIFTF & ( Bacillus) -0.61 -0.48 0.46 0.60 0.10 -0.75 0.69  -0.79 -0.77 -0.30
W LT BB & ( Chitinophaga) -0.43 -0.27 0.68 0.07 -0.37  -0.97" 096 -0.96" -0.78 -0.05
K3 [C 8 ( Devosia) 0.88* 0.87*  -0.67 -0.48 0.11 096" -0.93" 098 0.86* 0.16
W R B ( Flavobacterium ) 0.20 0.36 -037 -0.67  -021 -0.07 024  -0.19 -0.15 0.02
ZE I & ( Gemmatimonas) -0.94™  -0.71 0.76 0.15 -038 092" -0.92* 098" 0.90* 0.23
FRFTHE Gp6 J& (Gp6) -0.17 -0.71 0.04 0.63 0.39 1.00**  -0.99"  0.96™ 0.73 -0.06
W AY L ER & ( Nitrososphaera)) 0.05 0.03 -0.49 0.35 0.53  0.67 -0.74 0.61 0.16 -0.59
Ohtaekwangia -0.90*  -0.61 0.87* 0.04  -0.52  0.67 -0.79 0.73 0.48 -0.18
FHi W IR ( Opitutus) 0.84" 0.28 -0.71 0.29 0.64  085* -0.92* 091" 0.72 0.00
HOAT 4 8 ( Pedobacter) 0.59 0.82* -025 -0.54  -020 -0.98* 0.98* -093*  -0.71 0.06
/N B ( Pirellula) 0.61 0.19 -0.22 0.30 035  0.83" -0.89*  0.77 0.38 -0.43
PhaEHH 1% & ( Pseudolabrys) -0.46 -0.56 0.57 0.51 -0.02 0.76 -0.78 0.92* 0.92*  0.36
B 5 & ( Pseudomonas ) 0.46 0.80 -0.26  -0.77 -0.35 -0.83* 091* -0.88*  -0.61 0.18
7= FF B & ( Rhodanobacter) 0.60 0.55 -0.26  -0.13 0.09 -0.97"  0.98* -0.94" -0.63 0.22
Saccharibacteria_genera_incertae_sedis 0.82° 0.89" -0.71 0.06 0.49 0.89" -0.94™  0.96™ 0.83" 0.12
2 T B4 T I ( Sphingomonas ) -0.92*  -0.61 0.67 022 -028  087° -0.85%  0.95" 0.95* 035
Vgt S B B AT B ( Steroidobacter) — —0.72 -0.63 0.68 0.43 -0.15 0.17 -0.15  -0.11 -0.37 -0.52
BERE P JE ( Streptomyces) -0.75 -0.75 0.58 0.32 -0.16 -0.81" 0.81* -0.65 -0.21 0.58
Subdivision3_genera_incertae_sedis -0.56 -0.80 0.83" 026  -035  0.88" -0.94"  0.88" 0.60  -0.18

T AR BEMR(P<0.05) , " AWM BEME(P<0.01) , EC.HFHR,

THOLT AN RIS A B AR AR A= 1 A 52 0 S0 2 il

\‘ \/\
3ok AR AR AR S A SRR R A P X R A 22

TR R A AR S R G R T E A G,
B — B RO A P i R U, TG
T LA R B AR B 1) S e, A L o it oA
NNV 2352 R 3 A B Bk %
X 2 AT A H BRI E A, AR X 2
MR B YY 5%, B AE S TR o 2 A —ELRY

5o

GERRM MR — SR LT, Ak 30 d
Joi , FH e B 4 9 3 b v e o 2 v T
B TR A Sk b bR TR T e
T 2 B 7 30T G 25 22 52, U W AE 37 23 A ]
AT OL T, 31X 2 Pl A TR 0 1 SRAE R T3 Y
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