VLI 2234 ( Jiangsu J.of Agr.Sci.) ,2023,39( 1) ;:198-207
198 http: //jsnyxb.jaasac.cn

W, EDREE R LG, S AN TR 7R A BEOGE R R R A K B B R 0 T A S [ )] VDR AR 2R 4R, 2023, 39
(1):198-207.
doi ;10.3969/j.issn.1000-4440.2023.01.023

AERF AR E X EEERE R LR EW RS
HY 52 I

& m', O EREM ELEY KRN, OB AKX, E4C, KA,
(LITIRE AN B2 B R T BT/ V19508 1o Rl AR 0 35 A o0 R S 92 30 38 VI P AT 2100145 2.FF B4R K24 Fel 252
Bi, TLIR R 2100955 3. VLIRIR IR XA Bl = WF5E BT PRIl g0 il VI8 SR 2240495 4. VLI8 AIAS T A SR REDFEBE
VL3 %5 212400)

WE: AURUERET R, DOEInE K 5T B (CK) , 700 TS MUEE B R A (IN) Fa X A& R (JH) 2
P YRR AR R B (YS) (R 2 (YE) 2 bR 243050 X B B A ke A K M REAEAR o 26 W) T 9 25 40 1 52
M, Z5ARLIRUT, IN Ab3E ) B AEA AR AE b _ I A Wi AR R AR S A W REAE T TS CKLYS Bl YE Kb 34 G 250
T FEAR R Z B A AL EE (PPO) TR FTAR 2R 16 1 458 AR BRA (b AR 1IN AbBE 45 CK AN YE AbRAH 3542 5, AN Ed
16S TRNA 1B B P4 %% S5t ] B X (TTS) Kb 1y 35 PRI e 245 SR 7, IN A TH AR BR Y ECFA Chaol F8%50R1 Shannon F80103
FRIAR B 5 JoR L TR TRV 1 3 8 B A 2 M B CK A YE b3R8 200, 7R B /K SE 250 IN A JH Ab 3R
JE BUAR PR LT AR JE B 1] ( Proteobacteria) JEBEDE ] ( Firmicutes ) FZL B ] ( Actinobacteria ) %5745 25 B | ) B9 B REAH
PR CK ¥A $E &, 2F AT 0 ( Bacillus ) 5545 5 DA 0 TR RE X =5 B8t s 1 CKOAT 2 b 2ok 2430700 Ak 3
L TR 5 CKOR 2 b 25iRI 0 B (YS YR ) e, 2 R s MIAR BE (IN JH) BB S0 i A AB AR A K,
Hor T JE AR W B T AL B (N ) SR A, I . 2 P B i R SRR PR A R IS S5 it e B T — 8 i e
EH,

KW WA BUEMER; EAR ARAK WA

FESES: S668.4 XEkARIZED . A XEHS: 1000-4440(2023)01-0198-10

Effects of different reagent treatments on strawberry plant growth and
rhizosphere microbial community structure

ZHU Li"*?,  WANG Qing-lian"*, TANG Shan-yuan*, QIAO Yu-shan’, GU Min-feng’, FEI Yue-yue’,
WANG Wei-yi’, CHEN Xiao-dong', ZHAO Mi-zhen'
(1. Institute of Pomology, Jiangsu Academy of Agricultural Sciences/

Jiangsu Key Laboratory for Horticultural Crop Genetic Improvement

5 H 87 :2022-03-03

ESTE Il AR R #E R [ JATS (2021) 4241 ; Nanjing 210014, China; 2.College of Horticulture, Nanjing Agricultural

TG AR 1 G157 5490 H [ CX(20)2021 ] 5 T35 University, Nanjing 210095, China; 3. Xinyang Experimental Station of
N [ NN 2= S N H 2N

B SR H (BE2018389) Institute of Agricultural Sciences in Jiangsu Coastal Area, Yancheng
EEB/N L W(1997-) 4 ZRGUM B BFEs: ) B Bige 224049, China; 4. White Rabbit Strawberry Research Institute of Jurong

TN RS ET R 5 B, (E-mail) 13955415377@  City in Jiangsu Province, Jurong 212400, China)

163.com

BiflEE . B2, (E-mail) njzhaomz@ 163.com Abstract: In this study, strawberry Ningyu was



A WA AN TR A B R R R 2R A AR R A T 2 A S

199

used as the test material, and clear water was used as the control (CK) to analyze two microbial inoculants of Ningdun (JN)
and Trichoderma harzianum (JH) and two chemical pesticide reagents of Mancozeb (YS) and Hymexazol ( YE) on plant
growth and microbial community structure in strawberry rhizosphere. The results showed that the aboveground biomass, root
biomass and total biomass of strawberry plants under JN treatment increased significantly compared with CK, YS and YE
treatment groups. The physiological and biochemical properties of root polyphenol oxidase ( PPO) activity and root vigor were
also significantly improved under JN treatment compared with CK and YE treatment groups. The results of bacterial 16S rRNA
and fungal internal transcribed spacer (ITS) related gene sequencing showed that the richness and diversity indexes of the
fungal community in the rhizosphere matrix represented by Chaol index and Shannon index of the fungi under JN and JH treat-
ments were significantly lower than those under CK and YE treatments. In the analysis of clustering at phylum and genus lev-
el, the relative abundance of beneficial bacteria such as Proteobacteria, Firmicutes and Actinobacteria in the rhizosphere ma-
trix of JN and JH treatments increased compared with CK, and the relative abundance of beneficial bacterium such as Bacillus
was also higher than that of CK and two chemical pesticide reagent treatments. In conclusion, compared with CK and two
chemical pesticide reagent treatments (YS, YE), two microbial inoculant treatments (JN, JH) can effectively promote the

growth of strawberry plants, and Ningdun microbial inoculant treatment (JN) shows the best performance. The two microbial

inoculants also play a certain role in improving the microbial community structure of strawberry rhizosphere.
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Table 1 Formulation of different microbial agents and chemical

pesticide reagents
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Table 2 Effects of different treatments on strawberry plant biomass

and root length

e $1‘§E¢% $1‘5ki’gj:%l3 ﬂ‘ib’kiﬁ%é R
1 (g) Y (g) R (g) (cm)
CK 10.12+1.72b 7.54+1.45h 2.58+0.27h 12.89+0.38a
JN  13.71+0.78a 9.80+0.67a 3.91+£0.28a 13.46+0.32a
JH 10.20+1.25b 6.77+1.26b 3.43+0.58a 11.67£1.47a
YS 6.27+0.22¢ 4.62+0.10¢ 1.64+0.31¢ 12.92+0.57a
YE 6.79+0.52¢ 4.43+0.54¢ 2.36+0.36b 12.33+2.32a

CK N JH,YS YE 2302 1, —FNEHR G A AR/NG FhER
IR FEIAL IR Z [ A7 B 25 5 (P<0.05)
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Fig.1 Effect of different treatments on strawberry root vitality, root antioxidant enzyme activity and malondialdehyde content
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Table 3 Changes in the abundance indexes and diversity indexes of bacterial communities in strawberry rhizosphere substrates after different

treatments
FER R SRR B

b3

Chaol 5% Ace F55L Simpson T84 Shannon F8%¢
CK 1 102.38+281.22a 1 150.52+243.13a 0.95+0.03a 6.83+0.70a
IN 977.45+169.56a 1 041.80+173.72a 0.94+0.02a 6.71+£0.35a
JH 841.39+434.18a 887.30+173.72a 0.96+0.02a 6.97+0.34a
YS 872.25+422.93a 890.16+428.15a 0.97+0.01a 7.00£0.59a
YE 1 143.57+329.01a 1 267.91+414.18a 0.94+0.05a 7.23£0.91a

CK N .JH.YS YE AbBEULEE 1, B—FEdR G A F/INE P B3R AN [ A B 2 B 77 A 83 25 5% (P<0. 05)
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Table 4 Changes in the abundance indexes and diversity indexes of fungal communities in strawberry rhizosphere substrates after different

treatments
F R BETREL ZHERREL
Ab PR
Chaol F§% Ace T5HL Simpson FE%L Shannon 84§
CK 476.90+352.28a 382.60+161.42ab 0.85+0.05ab 4.74+0.40b
IN 265.48+10.27b 291.14+19.58bc 0.76+0.03b 3.79+0.11c
JH 238.80+58.31b 253.23+65.77be 0.79+0.11b 3.91+£0.53¢
YS 199.02+24.13h 209.42+16.80¢ 0.81+0.09be 3.58+0.30c
YE 445.56+48.61a 473.36+39.87a 0.96+0.02a 6.03+0.39a

CK.IN JH YS.YE ZbF W2 1, B—FEHE G ARG FhER R AR R AL B 2 (8] 777F .35 22 5% (P<0. 05)
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Fig.2 Species relative abundance of bacteria at phylum level in

strawberry rhizosphere matrix after different treatments
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Fig.3 Species relative abundance of fungi at phylum level in

strawberry rhizosphere matrix after different treatments
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Fig.4 Species relative abundance of bacteria at genus level in

strawberry rhizosphere matrix after different treatments
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Fig.5 Species relative abundance of fungi at genus level in
strawberry rhizosphere matrix after different treat-

ments

x5 ARALEEHNESREEREANFRESNAE EHIRE

SYREIT(OTU) FoliEL
Table 5 Number of bacterial and fungal operational taxonomic u-
nits (OTU) sequence reads obtained from sequencing of

strawberry rhizosphere matrix samples after different
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