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Controlling Potato Soil-borne Diseases with Different

Biological Agents in Dry Farming Area
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( 1. Horticultural workstation of Anding District, Dingxi, Gansu 743000, China;
2. Agricultural Technology Extension and Service Center of Anding District, Dingxi, Gansu 743000, China )

Abstract: In recent years, potato soil-borne diseases, such as Fusarium wilt, black leg, black scurf and scab, have a
high incidence in the Anding District, Dingxi City, causing great harm and difficult control. Using biological control
measures instead of chemical control is the future development trend. In order to reduce the harm of soil borne-
diseases, improve potato yield, and establish a sustainable disease prevention and control technology system, the
experiment selected Bacillus subtilis WP, oligosaccharide - catenin, gibberellin - indoleacetic acid - brassinolide, potato
seed treatment agent, sedaxane - fludioxonil SC for seed treatment, and thiamethoxam ZF for seed treatment, with blank
treatment as a control, to study the control effects of different treatment methods on potato soil-borne diseases. The

treatment of oligosaccharide - catenin 225 g/ha + potato seed treatment agent 15 kg/ha for seed treatment was better
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than other treatments in controlling potato black leg and Fusarium wilt, and the control effects were 44.3% and 42.2%,
respectively. Sedaxane - fludioxonil SC 30 mL/ha + thiamethoxam ZF 30 mL/ha for seed treatment had better effects for
controlling potato ring rot, black scurf and scab, with control effect being 34.5%, 59.0% and 72.7%, respectively.
Sedaxane - fludioxonil SC 30 mL/ha + thiamethoxam ZF 30 mL/ha for seed treatment gave the highest yield, 40 544 kg/ha,
which was 11 169 kg/ha higher than that of the control, and the yield increase rate was 38.0%, followed by oligosaccharide -
catenin 225 g/ha + potato seed treatment agent 15 kg/ha for seed treatment, with a yield of 39 051 kg/ha and yield
increase rate of 32.9%. Therefore, in production, the treatment of sedaxane - fludioxonil SC 30 mL/ha + thiamethoxam ZF

30 mL/ha for seed treatment should be chosen for soil borne diseases control. Also, other agent experiments are needed

to continue in order to establish green control technology model for the control of potato soil-borne diseases.

Key Words: potato; biological agent; soil-borne disease; control effect; yield
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97.7%, 5 T8(CK)IK 0.8 1~ 43 st 5 bk i e g 1) A
T7AER, 2783 em, # T8(CK) 6.7 cm, FHIKE
TOALFR, J&77.2 cm, # T8(CK) 5.6 cm, A
AT, Z73.5 em, B T8(CK)H 1.9 em; HLFE
EHCEH R EAETTAR, Z£0.71 kg, B T8(CK) M
0.19 kg, HUUETSAHE, f£0.68 kg, % T8(CK)
0.16 kg, FMRHIFZETOAHE, 061 kg, # T8(CK)
5 0.09 kg; KRG IZE TR, J268.6%,
BT8(CK) B 94 H /v i, HWZETS abs, 2
67.2%, #T8(CK) W 8.0 F 4r i, ik T6 &b
P, JE64.6%, BT8(CK) 5.4 1N H A (2),

2 HEREH
2.1 AERIETDEEYIELERIRN
BMEPE A F IR A2 T4 FITS A FE, 2134 d,
BT8(CK)HEK 2 d i, FHUJETo FIT7 403, 2
132.d, [AIT8(CK)—%, A& Wi my et T1FI T3 &b
B, 2129d, BTS(CK)HERT3 dE (£ 1),
22 AELEISHRBLFIERNZ N
BT R R O TT AL B, JE 98.8%, TS
(CK) M 03 A s aL, HIJETS 403, J2E98.6%,
BT8(CK)E 0.1 MH S, B2 T4 407, 2

F1 AREALENDREYIRIAM
Table 1 Effects of different treatments on potato phenology

b3 BwHIDM) - WEEI(om) BEEE(D/M) JFERI(DM) s SI(DM) REI (D) AFH(D
Treatment Sowing Emergence Bud flower Flowering Maturity Harvest Growth duration
T1 02/05 26/05 18/06 06/07 03/10 12/10 129
T2 02/05 27/05 19/06 07/07 05/10 12/10 130
T3 02/05 27/05 20/06 06/07 04/10 12/10 129
T4 02/05 26/05 17/06 04/07 08/10 12/10 134
TS 02/05 25/05 15/06 03/07 07/10 12/10 134
T6 02/05 27/05 16/06 06/07 07/10 12/10 132
T7 02/05 26/05 18/06 05/07 06/10 12/10 132
T8(CK) 02/05 29/05 22/06 08/07 09/10 12/10 132

®2 ARAAEMDHEBEFEROME

Table 2 Effects of different treatments on potato economic traits

b3 HE (%) P (em) LRSS A (No.) LR B (kg) KR (%)
Treatment Emergence rate Plant height ~ Tuber number per plant Tuber yield per plant ~ Large— and middle~ sized tuber percentage
T1 98.2 73.5 6.7 0.65 65.2
T2 98.4 76.4 6.8 0.67 67.1
T3 98.3 75.8 6.7 0.63 65.3
T4 97.7 74.4 6.8 0.65 66.8
TS 98.6 75.9 7.1 0.68 67.2
T6 98.1 77.2 6.5 0.61 64.6
T7 98.8 78.3 7.3 0.71 68.6
T8(CK) 98.5 71.6 6.1 0.52 59.2
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23 AELEXNSHRESERRN

AN [r] b BT 4% 2 R 22 SR B,
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11 169 kg/hm?®, 775 38.0%, HUETSAEH, j= 7
J£39 051 kg/hm?®, . T8(CK)E9 676 kg/hm?, =3
32.9%, FrEEfRATETOANIE, J&35 440 kg/hm®, #5
T8(CK)E 6 065 kg/hm?, Hi7=#20.6%. J722/3Mr#
B, KbBEEF = 6.07 > F,, = 4.28, 2 EE, #iE
WEIUEEL, T75T8(CK)ZEF W B2, 5T6AH
ZREE, T1, T2, T3, T4, TS5, T6 Z AR AR
F(F3).
24 AESENDREERRIIBLR
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52%, (HETS(CKIME 2.1 4~ A 4 i, HE 17 4
P, E4.8%, BTS(CKMMK2.5ME i, AR
TSAbFE, J£3.5%, HT8(CKMK3.8 I EH M. Biif
ORI R TS AL B, 2 44.3%, HRET2 403,
41.5%, BEMRTOMI, 220.8%, JZ0Hr
FH, RIRRGAIE F = 13.97 > F,, = 4.28, 225
W, BEmENRRM, TS 5T6. T8(CK)Ak
FESWRBE, ST3. T7TAMESEE, 5TI1.
T2, T44bPiE AR . iR AL BEH] F = 25.34 >
Foo =428, Z5WEE, HEmENERN, TS5
T6 2R B, ST3. TTAMEREE, 5T1.
T2, T4ZEZEFAEE (R4 AT, RATS %
B Eh S IR LA A SR T

x3 AEALENDREFENHMN
Table 3 Effects of different treatments on potato yields

INX 7 (kg/28.8m?) Plot yield

gt Pré& 7 it (kg/hm?) BN HEHE 7 (kg/hm?) B4 % ) In-

Treatment | I I A Average uvalentvield (eg/ha) - Compared t0 CK (kgha) — ereased rate
TI 93.7 107.1 112.3 104.4 36238 abA 6863 234
™ 109.7 109.4 106.2 108.4 37 650 abA 8275 282
T3 98.3 110.5 107.6 105.5 36 620 abA 7245 24.7
T4 1132 98.5 109.7 107.1 37 199 abA 7 824 26.6
TS 1213 103.4 112.7 112.5 39051 abA 9676 329
T6 104.9 98.5 102.8 102.1 35440 bA 6065 20.6
T7 122.6 108.5 119.2 116.8 40 544 aA 11169 38.0
T8(CK) 86.1 76.4 91.3 84.6 29375 B - -

e ARVNSHRE T RE3 53R 28 57 135 (P < 0.05) A .2 (P < 0.01) . B ie2evk. T,

Note: Treatment means followed by different small and capital letters indicate significant (P < 0.05) and highly significant difference (P < 0.01),

respectively, as tested using Duncan's multiple range test (DMRT) method. The same below.

x4 AREAER D EERER BB RH 00
Table 4 Effects of different treatments on field control effects of black leg

AbH Treatment

KR (%) Disease incidence

B5% (%) Control effect

T1
T2
T3
T4
TS
T6
T7
T8(CK)

4.3 bedeBC 36.8 abcA
3.7 deBC 41.5 abA
4.6 bedBC 33.0 bcAB
4.1 cdeBC 35.8 abcA
35eC 44.3 aA
5.2bB 20.8 dB
4.8 beBC 31.1 cAB
7.3 aA 0.0
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D A 6 5 R 6 2 e e 1Y 2 T Ab 3L, 2
9.2%, A TS(CKL 2.3 E 43, HWJE T3 4b
B, 2E8.5%, HWTS(CKK3.0M AT AL, FARAZ
T7AbHE, J£6.6%, 3 T8(CKK49EH 4 M. Biif
AR AT B TT A B, 2 34.5%, FLRJE T4 Ab 7,
JE31.8%, WmEMIETOAM, JE108%. FEMii#k
By, RIEREAIE] F =2049 > F,, =428, 254k
W, EWZEMEERN, T7. T4, TIAFEE T,

T3. T8(CK)AbH 2= il i %, 5 TSAbHE 2 i 2%,
HT20MERARE . WIHEHESLIENF =
18.78 > F,,, = 4.28, ZStiE, HiZhz=mmkm,
T75T3, TS5, T6, T8(CK)ZESFH B, 5 T24bH2:
SRE, 5TI, 42RABE. PRESAREN F =
18.78 > F,,, =428, 2B E, HrEMZEMIRHK,
T75T3. T5. ToAbHiZEREE, ST240H 2R
=, 5T1, T4z mER AR E GRS Wi, R
FHTT 15 2 Bt S48 R s A A A AR

RS TRGE D ZEINGTE H E BRI =20

Table 5 Effects of different treatments on field control effects of potato ring rot

b3 R (%) VEHCE[ER S B3 (%)

Treatment Disease incidence Disease index Control effect
TI 6.8 dD 103 deCDE 30.4 abABC
T2 7.2 ¢dCD 11.4 cdBCDE 23.0 beABC
13 8.5 bBC 12.1 beBC 182 cdCD
T4 6.7 dD 10.1 eDE 31.8 aAB
15 8.3 beBCD 1.8 cBCD 203 ¢BCD
6 9.2bB 132 bAB 10.8 dDE
7 6.6 dD 9.7 ¢ 34.5 A
T8(CK) 115 aA 14.8 aA 0.0

2.6 AESENDRFHERIIH 2.7 AESER DE BRERHIR

Ih % A 00 R R i R R T3 B, 2
6.4%, {HETS(CK)MK 1.9 43 i, Hik 2 T6 4b
L, J£5.8%, BT(CKK2.5 M, HBIkH2
TSAbH, J£3.2%, B TS(CKMLS A E 5. Bk
ROR AT ISR TS Ab 3, 2 42.2%, HUOZ T2 408,
JE37.9%, FZEMETIMIE, & 15.5%, 72200
LKW, KRR ARG F =38.77 > F,, = 4.28, %R
W, BrEMZEME LY, TS 5 T1. T3, T4,
T6. T7. T8(CK)AbHZEFM B %, 5 T2 A0 HH 2% %
ANEE . WIERBS IR F =241 > F,, = 4.28,
ZEWMEE, HEWZEMRRY, TSH5TI, T3,
T4 . T6, T7. T8(CK)ALFHZE M 2, 5 T24bHE
ZRARE . B IRE F =245 > F,, = 4.28,
ZRWRE, HEMEMREXH, TS5TL, T3,
To. TTAAMZESWEE, ST4bMEREE, 5
T2Ab P2 R R 2 (R 6) . nI L, RATS &bk
LR A SR B AL PR AT
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Ih % S R R R R R R TS B, R
9.2%, {HET(CKMIK 1224 A 3, HUKOE T3 4b
P, JE83%, BT8(CKK13.1 A/, mAkr
FETOM IR, J&6.4%, % T8(CK)L 15.0 1 H 43 /5 .
BIERCR IR AP & TT AR, 2 59.0%, HUORT6 ik
PR, E58.2%, HEMZETSAI, &46.6%. 7%
SR, B R AL EER] F = 149.34 > F,, = 4.28,
ZS i, BrEMZEMRRMA, TSS5T1, T2,
T4, T6, T7. TS8(CK)AbHIZ M B3, 5 T3AbH
ZRANRE . WA AIEE F = 11354 > F,, =
428, ZSWEE, HEMEMNRFRY, TS5TIL,
T2, T4, T6. T7. TS(CK)AbFE2E MK W%, 5 T3
I 2E R . B AL F = 3718 > F,,, =
428, ZSWEE, HEMEMNRFRY, T75T3,
TS AbFEE R B E, 5 T1, T2, T4, ToAbH %R
AREGRT . AT, RET6. T7 i EPiA S8 %
PSR R A A PR AT
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®6 ARAIEX D ERHZE R HEERRE RN

Table 6 Effects of different treatments on field control effects of potato Fusarium wilt

pisel K (%)

Treatment Disease incidence

IR 3

Disease index

B (%)
Control effect

T1 5.3 ¢dBCD
T2 3.8 efEF
T3 6.4 bB

T4 4.7 dCDE
TS 3.2 1F

T6 5.8 beBC
T7 4.5 deDE
T8(CK) 8.3 aA

8.4 cCD 27.6 ¢BC
7.2 deDE 37.9 abAB
9.8 bB 15.5dD

8.1 ¢cdCD 30.2 bcABC
6.7 ek 42.2 aA

9.1 beBC 21.6 ¢dCD
8.2 ¢cdCD 29.3 ¢BC
11.6 aA 0.0

KT AREAIEX D E BRI H E R R

Table 7 Effects of different treatments on field control effects of potato black scurf

pis: K (%)

Treatment Disease incidence

UHIEE R

Disease index

Bi%i (%)

Control effect

Tl 7.4 cdC
T2 7.3 cdC
T3 8.3 beBC
T4 7.3 ¢dC
T5 9.2bB
T6 6.4 dC
T7 7.1 cdC
T8(CK) 21.4 aA

11.3 ¢dCD 55.0 aAB
10.7 dCD 57.4 aAB
12.6 beBC 49.8 bBC
10.7 dCD 57.4 aAB
13.4 bB 46.6 cC
10.5dCD 58.2 aA
10.3 dD 59.0 aA
25.1 aA 0.0

2.8 AELEIDEERmMRAH

b 4 S 5 R R Y TS A P, R
8.1%, (HATS(CK)IK 15.6 11 3, HJE T3 4b
M, RE73%, BT8(CK)K16.410A 73, HIkn
FETTA L, JE43%, 8 TS(CK)K 19441 H 4 14 o
BRI e T7 AP, £ 72.7%, HUJE T4 4b
B, 266.4%, ZEMRETSA, JE53.9%, Jr2E
SR, RIRRSALBRIE] F = 514.0 > F,,, = 4.28,
ZRWRE, BIEWMEMNREH, T75TL, T3,
T5. T6. T8(CK)Z= S i % o i 1h 415 B0 45 Ab 34 1]
F =35552>F,, =428, ZFWEE, Bz
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XM, T75T1, T2, T3. T4, T5. T6, T8(CK)
ERW R E . BRASAbPER] F = 427.01 > F,, = 4.28,
2R, FEMEMRRW, T75T1, T2,
T3, T4, TS5, T6 =5 B (FK8). nl W, RAT7
T B bR SR B B A A FIEOR ST

39 #

LR RN HEAERVEY) , (R E X IR EE
o, BAILE R L, LRikmeER, D™
ST R A, 45T TR R 28 8 NS 5 4% 1) i
VEREf ) H ™, HAr, PG Hiie =2 04k
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x8 TEAEN D E £ finss H 8 AR 0m

Table 8 Effects of different treatments on field control effects of potato scab

b B RIH(%)

Treatment Disease incidence

P I 1AL

Disease index

%4 (% )
Control effect

T1 6.1 ¢dCD
T2 5.3 deDE
T3 7.3 bBC
T4 5.2eDE
T5 8.1 bB
T6 6.2 cCD
T7 43 eF
T8(CK) 23.7 aA

10.2 dCD 62.4 cdBC
9.4 deD 65.3 beB
11.3 ¢BC 58.3 eCD
9.1 eD 66.4 bB
12.5 bB 53.91D
10.4 ¢dCD 61.6 dBC
7.4 {E 72.7 aA
27.1 aA 0.0

SEPERORTH RGN =, BRARCR 22, RSt
U2yl BT BEIAMERE . BTN A S LR
TRE R, WA B TR R PR B TS Y]
B, BE R B IR R A i T M TR R R
B, RN R R, KRER
(Trichoderma spp.) Fh 5L ZEHIFF 14 (Bacillus subtilis)
Ab PR R B 44 25 BEEIE T ( Rhizoctonia solani) AL 2204
WA (Fusarium sp.) B BAF B, AIGT 308 . iR
HEARNE W AR W R G T Y S R 1 B S
20%~70%, X} ¥ 25955 1 Bl 30H 109%~40%, 34 7™
109%~20%, H=WflH SAEVIEET, Bizdeds. 4
TG M wi AR 7 o R LR A AR 2 R )
TR, 06 UE A 28 5 XN 4% 2 - A B AR
oL 5 ek B R AR R il . A R, R
FHZEME - BEFE 11225 g/hm’ + ThA8 SRR 40 PR 15
kg/hm? FEF AL R B 16 Eh 45 SRR IR 0 . Rl 22 i A,
AEHRGCRGT BARCRIA 44.3% , 42.2%; FIF - %
G R TAb PR TE ) 30 mL/hm? + 18 d1 WR b 1-4b AT
S3ECR R 30 mL/hm PEFP AL ER B 76 TH AR IR |
FER L I A A A PR A, B IR RO R
34.5%. 59.0%. 72.7%; 7 i e Y2 R - KT
& F - Ab P 2 F1) 30 mL/hm® + 18 A W il - b 33 AT
Sy OB 7] 30 mL/hm® FEFI AL 3, 2 40 544 kg/hm?,
T8 (CK) i 11 169 kg/hm®, 3773 38.0%, H 2
SEWE - BEEE 225 g/hm®+ HAR E RN AL PR 15 ke/

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

hm*FERAL TR, 775239 051 kg/hm®, AFPEA 407

(CK)E59 676 kg/hm?, 77 #32.9% ., JREGEE T 5 )
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AR AP R A CE PR S BRABCR AN N

22550, (RN BT, R T BRI iR

RO, Ry, AT T 4R, X250 R A
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