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Effects of different microbial inoculants on the prevention and control of

potato continuous cropping diseases

FENG Kunrong, HAN Xiunan, ZHANG Binbin, LI Haijiao

(Linxia Academy of Agricultural Sciences, Linxia 731100, Gansu, China)

Abstract: To investigate the control effects of different microbial inoculants on potato continuous cropping diseases, Ba-
cillus subtilis(T1), Trichoderma harzianum(T2), actinomycetes(T3), a compound inoculant(T4, containing Bacillus am-
yloliquefaciens+Trichoderma), and conventional chemical fertilizers (CK)were used as the research objects. By analyzing
the effects of each treatment on potato growth, physiology and biochemistry, yield, quality, disease incidence, and soil mi-
crobial community, the control effects of different microbial inoculants on potato continuous cropping diseases were clari-
fied. The results showed that microbial inoculants could significantly promote potato growth, improve yield and quality,
while optimizing soil microecology and inhibiting the occurrence of soil-borne diseases. Specifically, compared with CK,
the plant height, stem diameter, leaf area, root length, relative chlorophyll content, and root activity of the T4 treatment
were extremely significantly increased by 30.39%, 30.00%, 35.97%, 46.43%, 23.70%, and 58.86%, respectively. Mean-
while, the disease indexes of potato black scurf and common scab in the T4 treatment were extremely significantly re-
duced by 65.76% and 51.17% compared with CK. In addition, the T4 treatment achieved the highest potato yield of
2 950.25 kg per 667 m?, which was extremely significantly 40.47% higher than that of CK. In conclusion, the compound
inoculant containing Bacillus amyloliquefaciens and Trichoderma exhibits a favorable control effect on potato continuous
cropping diseases and is worthy of popularization and application in field production.

Key words: Potato replanting disease; Biological microbial agent; Yield; Quality; Microbial community
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1.1 RXIG R

R T 2023 4 10 H £ 2024 £ 10 H 75 H Il
Al E N LB T 2 AT ZHIX g R
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SRR R 3 I, A7 AR SR ) T % 5 E
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M B 71« Al B ZE A AT 1 (Bacillus subtilis) B 771
(=1.8x10" g K BL2F FOFF B, R 77D B X T 3=
WAENE A TR T 477 3 e Ik K5 (Trichoderma har-
zianum) B (2 A0+ g W R ARG , B 77D Bl AR 2%
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PEVERE TR B G 0T 22 W R T T A AR R TR A
30~300 2 [A] B35 75 LA g AT v 4
1.6 BUESHR

K H Excel 2010 % 1 % 2 4 50 o5 , >k H
SPSS 20.0 B AHFI F MR 22 153047 22 7 W B ARG 5

2 H@R50H

21 FAREYEFXNSHREER EEBERNLTE
MBI

AN TR A 0 B R AR B S A S W AR K A AR ER AR
FrPeE TAFRIFREE RS2, ;3R 1 AT%n, 5 CK A
LG, T4 F1 T2 Kb BRI A 45 Fr 35 3 T H B 3 25 1 42
AR T3 ARG W 38 22 5 10 T1 A0 PR B 25 Bl
ey NN NG AN S P PR i
WARWE S HAPEAREF EE R SR E K
P PEEAE P ROR B R 22 M ALV R K
SR AR B B R RS 10 8 CK R R 2 4
B 30.39% - 30.00% + 35.97% -« 46.43% + 23.70% -
58.86%.

®1 AEEMEFNDREEKINEIREREF M
Table 1 Effects of different bio-fertilizers on the growth and physiological indexes of potato
e 35T EXil AR WAKE 2R F AR 5 AT
Treatment Plant height/ Stem thickness/ Leaf area/ Root length/ Relative chlorophyll content/ Root activity/
cm mm cm? cm SPAD (pg-g'-h"H
CK 45.21+3.12Cc  8.50+0.62 Be 320.11+25.02 Ce 18.33+2.40 Bb 38.52+1.81 Be 85.03+7.04 Be
Tl 52.60+2.84 Bb  9.81+0.72 Bb 385.21+30.03 Bb 22.13+2.14 ABab  42.34+1.55 Bb 105.05+9.65 Ab
T2 55.3243.33 Aa  10.24+0.97 Aa 410.21435.08 Aa 24.55+2.54 Aa 45.14+1.62 Aab 120.08+10.16 Aab
T3 48.74+2.53 Cc 9.14+0.82 Be 360.22+28.12 Cbc ~ 20.33+2.35 ABb 40.27+1.44 Bbe 95.01+8.21 Be
T4 58.95+3.51 Aa  11.05+1.07 Aa 435.25+40.10 Aa 26.84+2.77 Aa 47.65+1.91 Aa 135.08+12.17 Aa

T FFUANFR S FRERORAE 0.01 KPR MR AF/NSG FRERIRAE 0.05 K TEREE. T,

Note: Different capital letters in the same column indicate extremely significant difference at 0.01 level, different small letters indicate signifi-

cant difference at 0.05 level. The same below.

M 2 BT DUF H AR AR 90 1 7R A B B s
FE AR A AN FREE R . A (T4
AL TR ) TR S R Bl 2 950.25 kg 667 m? L TER S E
N 17.37%, 8 CK 43 i 2 32 =y 40.47%F1 3.10 /1

I3 5 R WA BRI G S B R 5 B T K
Rd . AR (T2 AL HEAE ™ &80 5 e bs 1 5
CK A LE th R B 2 25 i e dE A AT, (E 2 1 28I T
T4 ALPE, A, B 2F AT B CT D RS T (T3) 787

x2 AEEPEFINDRE~EMRRATI

Table 2 Effects of different bio-fertilizers on yield and quality of potato
sl PR U R e wER)
Treatment Number of tubers per plant Mass per tuber/g Yield/(kg-667 m*) Starch content/%
CK 4.21+0.52 ¢ 110.09+£12.12 ¢ 2100.23£150.54 b 14.27+0.65 b
Tl 5.14+0.65 b 128.23+15.14 b 2450.18+180.21 ab 15.87+0.54 ab
T2 5.67+0.72 ab 140.45+16.32 a 2 680.14+200.25 a 16.58+0.74 a
T3 4.81+0.62 be 120.25+14.14 be 2 300.85+170.65 ab 15.2740.65 ab
T4 6.31+£0.87 a 155.23+18.25 a 2950.254220.11 a 17.37+0.84 a
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PEAR 225 R % 13.07 B 20 i, I HE B 2 35 T 1%
65.76%. AFH (T2)AbFE ) SR 5 1 HE 5k CK
W2 25 T [ 48.85% , JE i o 7 18 BUEE CK Bl i 25
B S1.17%.0 T1 Kb ER N S RE o8 A1 i 03 95 5 () g
AR T T4 1 T2 4 #E, {25 CK AHLL, K Z Al
I TG TR B 2 R B . T3 AEFRRIBE 2 RUR 55 T
T1 Ab3,H5 CK AH L, SRR A0 2 57 1 e £
W2 T B S o s TR R 2 R B .

R 3 TEEVETIX DERERERMNE MR IZH R

Table 3 Effects on different bio-fertilizers on the prevention and control of black scurf and common scab in potato

SR i 3

Incidence rate of

ST I 4R 4L
Disease index of

common scab/% common scab

19.8842.17 Aa
12.54+1.53 Bbc

24.33£3.01 Aa
15.68+2.12 Bb

sl SEIEIR R SRIEI H TR A
Treatment Incidence rate of black scurf/% Disease index of black scurf
CK 28.54+3.21 Aa 35.62+4.12 Aa

Tl 18.74+2.12 Bbc 22.47+2.83 Bb

T2 14.31+£1.85 Be 18.22+2.30 Bbc

T3 23.66+2.52 Bbe 29.10+£3.23 Bb

T4 10.54+1.20 Be 12.77+1.62 Bc

9.27+1.25 Be 11.88+1.53 Be
16.41£1.82 Aa 20.5242.40 Ab
6.81+0.92 Be 8.33+1.10 Be

23 AEEPEFITRERHENZN

12 4 FTAT, AN [F) A9 B 7 A B OGS 3 b i )
B R 22 4% B SR 7 AR R O R FE i s, H e T4
Aab B 1) - 9 B ) B R 42 A% B R B b L B CK A3l
W 82 2 BRAK 70.64%69.69% , 11775 2% B8l /975 JR T A 3
FHEE 500.00% 5 HUKAE T2 ALHL, 8k T B A1 22 1%
K R 2 PR, A 20 B R AR B e T A
B R ) A 2 B AR BT CK, A A
B /975 JiR B Y 3 v T CKG T T3 A 22 17 - 38 4k ) 1
MAZENERT CK,HERAEE. ULER
FW, B — AW (TR T2) AT DA 21 i3 + 4
AR SR AE R AH 2 KB 1 5 e b 2 AT 1
TE R B4 B 71 (T4 BE 88 A U8 A B [F) 389 540 1
RO, TR R S A SR 7 SR et

F4 TREYMEFNSHRELARERR SN
Table 4 Effects of different bio-fertilizers on the number
of soil-borne pathogens in potato

e v Ho 2R A7 5 B A R B
Qb Fusarium Rhizoctonia Beneficial bacteria/
Treatment number/ number/ pathogenic
(10°CFU-g")  (10*CFU-g"H bacteria
CK 8.21+0.72 Aa 6.50+0.62 Aa 0.354+0.05 Bc
T1 5.17+0.50 Ab 4.30+0.44 Ab 0.82+0.08 Bb
T2 3.84+0.40 Bc 2.68+0.35 Bc 1.45+0.12 Aa
T3 6.74+0.63 Aab  5.80+0.52 Aa 0.50+0.06 Bc
T4 2.4140.33 Be 1.97+0.22 Bc 2.10+£0.18 Aa

3 WitE4hR

AT L R FR I, 2 P AR 73 Bos H
A A K R R, G AE B 4% B 306 3 5 T &K
REE. REMH RS, IR R 30%3t 5
AR A R 1) B S B R A5t P 5 T e g
&, R R A KR E S TR T AR, AL
BRI 5R T AE B (2 AR R A AR A
EARWF SR8
TE 995 35 [y % 7 THT 5 22 TOUAIT TR0 S 1 AR 90 B 7Rt
L4 B L A0 T B RO . BEREPI K
I, RRT AR EE 78 NI A R B84 2 BEN s R M
SELIRIF T 2R B, B A AR A B 7 RE T PR AR
o R AR IR T 2 W DRI SE PR Hussain 555
FFE4E H W8 2R B P I = A= R 1 g e A i
Y EE, MH KA K SR AR . AR,
B B 7 Ak BT R0 R0 e A I 2 B AIG 18.00 '
a3 s T 1 T B R 2 R 64.15%, 1 B AE P B 5
A I A SRR B A S S AR
BT 3 () 7 4%, JBE O 4 i it 23 ok e iE
SEARVE KD S AR B A B VAR RO s AR ARSI —
A b6 AS ) it 7 3 s, e IR AT VA i
Folt 22 s bk K B 25 R 1 FH A R 2 98LFF B K R
(10 ZH0F »mL") E AR AT 52 35 B AR i 0 % A= 1R
2 5K R SE AN Zhou S5 3 ) 45 ZE 47 2 UM 1A
CY 1 FkE S ZEHIAT 5 YPS-32 RS SR i b 5
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