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Effects of different rotation patterns on the growth, rhizosphere soil
microorganisms, and soil enzyme activities of Platycodon grandiflorum (Jacq. )
A. DC.

LIU Pengfei, WANG Xiaoqin, ZHANG Meixi, ZHANG Wei, MA Jiannan, YU Juan, JIA Xin "
(School of Pharmacy, Inner Mongolia Medical University, Hohhot 010110, Inner Mongolia, China)

Abstract: To study the effects of different rotation modes on soil microorganisms and soil enzyme activities in the rhi-
zosphere of Platycodon grandiflorum (JG), and to explore a pollution-free prevention and control method for continuous
cropping obstacles of JG from the perspective of soil microecology, the biennial JG was used as the test material, and pot
experiment method was used to study the effects of different rotation modes of JG-SS(Beishashen) ,JG-YM(Yumi),JG-
FF(Fangfeng) and JG-NX(Niuxi) on JG growth, soil microorganisms and soil enzyme activities, using JG-JG as the con-
trol. The optimal rotation modes were analyzed and selected. It was found that the biomass indicators of modes JG-YM
and JG-NX were superior to other modes. The bacterial quanlity of modes JG-SS, JG-YM, JG-NX, and JG-FF was
higher than that of mode JG-JG. The overall changes in the number of actinomycetes in modes JG-YM and JG-FF were
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higher than those in mode JG-JG. The growth of fungal numbers of modes JG-YM and JG-NX was the slowest compared

to that in mode JG-JG. The activities of urease, sucrase, and cellulase in mode JG-NX were higher than those of the oth-

er four modes. This study measured the biomass, soil microbial count, and soil enzyme activity of JG under different rota-

tion modes, indicating that rotation planting of JG with Achyranthes bidentata(NX) or zea mays(YM) can improve the

planting soil environment, alleviate the continuous cropping obstacles of JG, and lay the foundation for standardized plant-

ing of JG.
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Table 1 Effects of different rotation patterns on the biomass of P. grandiflorum at different growth stages

BRI Abam — . ERHER
i 8 /em K /em w6 /g W#EE/g  sT@/g  WTE/g
JG-SS 43.85+6.59" 7.34+2.12¢ 4.874+1.95 4.814+0.99" 1.12+0.46" 2.764+0.52"
JG-YM 52.33+8.34% 13.65+4.25a" 5.43+0.56° 6.43+2.74° 1.454+0.52" 2.76+0.57"
B — K HURE JG-JG 34.154+3.357 9.32+3.24" 4.76+2.11° 5.32+3.31" 1.174+0.57" 1.534+0.34¢
JG-NX 50.83+7.64% 12.76+3.25° 5.42+2.37" 6.85+2.74° 1.30+0.60" 2.87+0.70°
JG-FF 48.35+8.56" 10.34+2.45" 4.45+1.67 3.81+2.10° 0.964+0.34¢ 2.5640.46"
JG-SS 71.854+10.59*" 11.92+3.62b 6.454+1.09" 5.294+1.21" 2.39+0.85* 3.234+1.55"
JG-YM 75.33+10.77% 18.324+2.78% 6.88+1.33" 6.23+0.82° 2.934+0.54¢ 3.184+1.12"
5 TR BURE JG-IG 67.15+7.76™ 12.074+2.98" 6.06+0.92° 6.18+0.56" 1.92+0.32" 2.67+0.33°
JG-NX 57.85+10.64" 13.9442.78" 6.89+0.82° 5.624+0.26" 1.41+0.08" 4.12+0.09°
JG-FF 58.35+10.97" 16.73+5.54° 6.32+1.26" 4.324+0.67¢ 2.65+0.25 2.42+0.84¢
JG-SS 61.00+6.18% 14.22+1.82° 7.24+1.59° 9.32+0.65" 3.31+0.03" 3.56+0.72"
JG-YM 59.85+3.88* 18.10+4.43 12.57+0.67 11.56+1.45% 3.91+0.98° 4.17+0.43°
5 = R URE JG-IG 50.17+5.46" 13.584+-1.08" 6.2840.66° 8.24+0.49 2.044+0.1" 3.324+0.78"
JG-NX 46.12+8.01¢ 17.28+2.69" 10.56+1.01b" 12.06+0.23" 2.244-0.28" 4.62+0.23°
JG-FF 58.03+8.54a” 17.75+3.05° 6.2440.89° 9.214+0.67" 2.754+0.21" 3.6440.35"
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(P<C0.05)

Note: the significance difference analysis in the table is based on the comparison of data in the same column, with JG-JG continuous

cropping mode as the control; the "*" symbol indicates significant differences between different sampling times for the same planting

mode; the "#" symbol indicates significant differences between different planting modes and the same sampling time, and the lower-

case letters in the same column indicate significant differences at the 5% level between the same period treatments (P < 0. 05)
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Table 2 Comparison of fungal quantity in rhizosphere soil of P. grandiflorum under different rotation patterns

JG-SS(X10%)/ JG-YM(X10%)/ JG-JG(X10%)/CFU- JG-FF (X10%)/ JG-NX(X10%)/

TR CFU-mL' CFU-mL™! mL ™! CFU-mL ™' CFU-mL '

55— IR 21.004-4.36 19.004-0.00% 52.67+1.53" 64.33411.857 60.3345.86"
5 R 26.67+7.097 144.00+6.24" 111.67+16.267 88.33+5.51" 221.334+3.06%
55 = IRORE 363.67+5.517 278.004+16.377 173.33+11.857 316.33+5.86" 258.00+5.57"
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W PR H S IR AN [ R A A O () IR I 1) 22 9] A 7 Y 2 22 S, AT /NS R SRR [ WAL BRI HE 5 00 KSR 22 5 3k
(P<<0.05)

Note: the significance difference analysis in the table is based on peer data comparison, using the JG-JG continuous cropping mode
as a control; the “*” symbol indicates significant differences between different sampling times for the same planting mode; the “#”

symbol indicates significant differences between different planting modes with the same sampling time, and the lowercase letters in

the same row indicate significant differences (P <C 0. 05) at the 5% level between the same period treatments
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Table 3 Comparison of actinomyces quantity in rhizosphere soil of P. grandiflorum under different rotation patterns

JG-SS(X10°)/CFU-  JG-YM(X10%)/  JGIJG(X10°)/CFU- JG-FF (X10°)/CFUs  JG-NX(X10%/

B mL ™! CFU-mL™ mL ™! mL ™! CFU-mL™"
5 — IR 129.67414.057 7.3310.587 160.67+3.51" 226.33+12.66" 99.00+4.00%
R BURE 27.3345.037 335.6749.507 170.33410.027 251.33+£15.95" 43.0048.54"
9 =R 44.0047.00" 11.00+4.00" 19.33+£1.537 46.0046.00" 56.00414.737

T 3R PRy 3 M 22 S 0 W O AR T IR AT B L, L TGTG AR A = X IR 5 o7 5 3 s A [) b AR ASE AR () JBORE 1] 1] 22 ) A 7
035 25 5 1 575 RN A [ e 5 A [ IR B 1) 22 ) A7 A 0 3 22 e, TR A7 /NS 7 i R [R 1 A B B) AE 5 06 K7 F 22 5 35 1k
(P<<0.05)

Note: the significance difference analysis in the table is based on peer data comparison, using the JG-JG continuous cropping mode
as a control; the “*” symbol indicates significant differences between different sampling times for the same planting mode ; the “£”
symbol indicates significant differences between different planting modes with the same sampling time, and the lowercase letters in

the same row indicate significant differences (P <Z 0. 05) at the 5% level between the same period treatments



130 - MG A - O[] VR AR R R A A 4 AR s R 33 AR 0 B b SR T P 4 5

F4 BEEFARRMEEXTRELBEARBSLER
Table 4 Comparison of bacterial count in rhizosphere soil of P. grandiflorum under different rotation patterns

JG-SS(X10°)/CFU-  JG-YM(X10%/ JG-IG(X10%)/ JG-FF (X10%)/ JG-NX(X10%)/

TR mL ™! CFU-mL ' CFU-mL™! CFU-mL ™' CFU-mL '
B — WHURE 4.004+1.73" 8.00£1.73% 2.67+0.58" 14.3342.52" 22.00+2.00"
5 R 184.00+4.58% 40.33+5.86" 19.67+3.51° 49.00+4.36" 19.67+1.53°
5 = IURE 88.00410.58" 8.33£3.06% 12.674+4.73" 12.6747.09" 15.33+7.02

TE 3R Y 0 35 1R 22 3 40 BT R T IR AT B LU, DA TG TG AR AR A X R 5 <7 5 38 2% R ] o A A [] SRR B ) 22 W) 7 7
W IR H S AR AN [ A A O () IR B W) 2 8] A A 2 2R S TR AT \5?%%%/1? (DAL BRI TE 5 20K 7 F 22 5 w3 1
(P<<0.05)

Note: the significance difference analysis in the table is based on peer data comparison, using the JG-JG continuous cropping mode
as a control; the “*” symbol indicates significant differences between different sampling times for the same planting mode ; the “#
symbol indicates significant differences between different planting modes with the same sampling time, and the lowercase letters in

the same row indicate significant differences (P < 0. 05) at the 5% level between the same period treatments

w5 — R 0% ORI o — KR

—";D 0.8

g0 0.7

% 0.6

205

204

03

v 0.2

& 0.1

= 07)6Ss  JG-YM  JGIG  JGFF  JG-NX

A F AR
1 ARERBAEEK R L EIREEE AR

Fig. 1 [Effects of different rotation patterns on soil urease activity
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Note: the lowercase letters in the figure indicate significant differences (P < 0. 05) between different

treatments at the 5% level
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Fig. 2 Effects of different rotation patterns on soil sucrase
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