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Effects of Ten Agents Applied in Different Ways on Potato
Growth and Common Scab Control
CHEN Yufei, SHI Ying, ZHANG Lili*, LIU Yingjie, LIU Haixu

( Northeast Agricultural University, Harbin, Heilongjiang 150030, China )

Abstract: Common scab has become one of the main diseases affecting potato production, and has a trend of
increasing year by year. In order to screen out the effective agents for common scab control, a randomized block design
was used to compare the control effects of six biological agents and four high efficient and low toxic chemicals using
potato variety "Youjin' as experimental materials. The control effect of thiazole zinc 40% SC when applied in seed
dressing was the best, with disease index being the lowest (18.74%), and the control effect being the highest (50.28%).
Secondly, the control effect of seed dressing with Bacillus subtilis 10 billion cfu/g WP and Zhongshengmycin 12% WP
was better, with a disease index of less than 20.00%, and control effect of about 47.00%, and the control effect was
significantly higher than that of the control, agricultural streptomycin sulfate 72% SP. The control effect of seed dressing
with most agents were better than that of furrow treatments, but seed dressing treatment had a tendency to inhibit plant
height, and most of the furrow treatments were safer than seed dressing treatments. Thiazole zinc 40% SC, Bacillus
subtilis 10 billion cfu/g WP and Zhongshengmycin 12% could replace agricultural streptomycin sulfate 72% SP to control
potato common scab.
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Table 1 Control agents for common scab

i) 25

Fl (g/66Tm* B mL/66Tm?) A7 R

No. Control agent Dose Manufacturer

CK, 294 TR B 75 2R ATV PR 71 13.80~27.80 T H A TR IR )

a 10042 cfu/g Rl R ZEAAT T AT R PR 711 50.00~60.00 TS8R A 1 A A PR )

b 129% TR R AR A 5 25.00~30.00 AR A P ] o R A

¢ 6%% 7% R AR A 30.00~40.00 AL 2T A A PR )

d 80% . E 3Ll 6.00~10.00 g R FHEM AR 2T

e 2.1% 1§ T B KA 107.00~150.00 K& BARBRALZ AT PR )

f 509% FEIER IR 25.00~35.00 VLIRS A A A BR A ]

g 409 EIR B TR ) 60.00~85.00 WAL TR R A ]

h 2091 AT F 100.00~130.00 WL Ie b TA A H

i 45% A M K I3 TBORE AR 25.00~30.00 S EREFRA E_F A A Al b B 3 A PR )
j 509% IR 5 FIRER AT FE 14357 50.00~60.00 BB ACR AR A BR A )
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Table 2 Experimental treatment
b3 P E A PRI i (g/48m?) T HEALFEZY B (g/48m’)
Treatment Control agent Seed dressing Furrow application
CK, AR 0 -
CK, 29 AR VR RR 25 2R ATV A ) 1.49 -
a 1004 cfu/g bl B 2 FEUAT T PR R 51 3.96 3.96
b 12% P A B R AR 1.98 1.98
¢ 6%0% 1575 R AR 2.52 2.52
d 80%Z R FLi 0.72 0.72
e 2.1% T FAFBIKA 9.25 9.25
f 50%JBE e 22k 7 51 2.16 2.16
g 40%WEMEEE R 5.22 5.22
h 20% M T Fil 22 P2 511 8.28 8.28
i 45% 2 S M R 53 TR 1.98 1.98
j 50% S IR S FIRER T PR 3.96 3.96

hE BRI 5 bR
0%, JCHEBE;
1%, A1~270FREBRE, RBERFRET

B FAFRR) 1/45

290, BHYSRWA 3 ~5MRBE, (5 R

B 1/3 ~1/2;

39, WEENBHE 10D, B R T

R A 172,
133 %itsix

TTEAR R = X (B BB x i AR

1)/ (R B2 x I AR FAED | x 10097

BRI (%) = [CH RN BT P 50 - Ab PR
TEHEEO /A IRT B R4 x 100;
WA KR (%) = [(REERH AR — 3 X IR
BRI B TR x 1005
PRETIEER (%) = [(AbPEIRR R — H T BE Rk e )/
R HERE ] x 100
SR KR (%) = [(REFRZSH] — 5 0T IR ZEHL)/
HAHU R x 100;
RIS SPSS 17.0 8 Hr3 A 74047, It
FUFB S 2275 (Duncan's 122 #1722 5 B EVE M

2 EREH

2.1 AEHFFLEAXTDHEHHOFMm

A 2TV HCAS [ AR 37 20 R R B i
2e5(K3) . ZESAL PR EATEHETAT LA S
B2, 10044 cfu/g A B ZFAAT B AT IR A 70 H Ak
Wit . 80% 552 FLIMFERN . 50%FUNE e 7 7 1
TN 409 WEME B PR PERI AL BRI R B S T
HRIXTHE . 409 E s BEPERR H R 1 55 o0 94.67%
b 25l = 2 X BE AL RN 459 S B AR 7K 43 HORE
FIPERN; 45% S A AR K A B0k RERD 1 %
1 45.67% , 55 BT BEAH EL H 1 %418 26.73%
AR T AP, HUOR 6%5 6 55 2 Al VR
FUFERD R R ERAR, R O BRI 2.66% (K 1) .
10 Ffr 25 351 Fh A7 6 Fofr 225 351 70 it Ak B o, 1 % R T e
FhAL TR 25500 94 it 1) 1R P 3R AE 71.67% ~ 78.67%
AR T AR R RN A T A 2R TR S X R
REFE S 2550 FERR A H T R 45.67% ~ 94.67% .. 2457
FER O AT R . Z5HE, RIREEW
RN R R, IF B 28 RPN Y
M) 4 P R R S
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Table 3 Effects of different treatments on potato emergence

Ab¥g a2 )7 =X H %L Emergence AbFg a2y =X H %L Emergence
Treatment Application SRR (%) 225 i Treatment Application SR (%) 255 2
Average Difference significant Average Difference significant
CKo FERl 62.33 cdB CK, FERR 65.00 bedB
a FERl 76.67 abAB f FERR 76.67 abAB
V)it 78.67 abAB )i 71.67 abcdAB
b HeAh 75.67 abcAB g HERp 94.67 aA
15t 72.33 abcdAB )it 75.33 abcAB
c FERl 60.67 dBC h FERR 67.33 bedAB
1)t 72.00 abcdAB )it 73.33 abcdAB
d FERl 76.67 abAB i FERR 45.67 eC
15t 72.00 abcdAB )i 75.33 abcAB
e FEFh 73.33 abedAB i FEfD 71.00 abedAB
i 75.67 abcAB by 72.67 abedAB
2 T ##h Seed dressing
E 60 — EEEES At Furrow application
g 50 ]
2 40 o
g 30
g ]
é"_)o 20 7 : 4
£ 10 o : :
S o p—8-
= 10 -
ﬁ =20 =
& 30 o CKi a b & d - f
#E‘: —40 -
= A

CK: 72%4 FA i a5 85 22 nI MR 71 Agriculture streptomycin sulfate 72% SP
a: 10012 (fu/gﬁﬁﬁﬂ@{‘?jlﬁm{ﬁrﬂ:*ﬁﬁu Bacillus subtilis 10 billion cfu/g WP
b: 12% 4= B Z VR R 5 Zhongshengmycin 12% WP

c: 6% R Z BN Kanamycinum 6% WP

d: 80% .5 Z FLill Ethylicin 80% EC

e: 2.1% 1 T4 /K] Eugenol carvol 2.1% AS

£: 50%FFNENEEFH Fluazinam 50% SC

g 40%WEMEEEE V75 Thiazole zinc 40% SC

h: 20%BE B £l 2 7% 551 Thiabendazole 20% SC

i: 45% A AR K 43 BRI Copper hydroxide 45% WG

J: S0% IR FE IR IR Al v H 57) Chlorobromoisocyanuric acid 50% SP

E1 FhaEmmmaFsh. A DREH AR

Figure 1 Effects of seed dressing and furrow application of common scab control agents on potato emergence

2.2 FEZFIFAMEETRDEERS. R0 PRIR AT PRy R FE RN L 80% £ 7w 2R FL i+ b Al

2.1% T FA KN 45% 2 808K 21% T FH T BKRIHER B SR ZR &SR &S, &
BORLRVA AL BE, EhRe BApkdm , IRE160 em LA T HRAR BE 5 729 4 Fi] itk % 2 Ak P X Ak 5 52 i
b, BERTXRORABEREREM) M 45024 K, BRE {84890 em (£ 4), 55 MXT R AL,
PSR K o0 HORE R PRI AL B ;- FLURJE 50% AR T MR R 15.65%;  45% 2 ALK 73 BRI RN 5
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T 40% WE WA BE 2 7 55 1 Tl I 50% FWE il 8 17 71
o 77 SR T, W77 15.0% 64 3 6%
MR FNFERN AT ()7 i e DR 1 856 kg/66Tm’,
Fb B RS BE ™ R PR AR T 22.86% 3 209 WE T 4 B 1F
RN S EEHERMAY, VR RKAEMKT
22.0% (Bl 4) o ZH2 R FEROG ™ & 1Y 5200 L V8 it
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Table 4 Effects of seed dressing and furrow application of common scab control agents on plant height and stem diameter

AbFR Tita 2k 7 = #75 (em) Plant height ZEH (cm) Stem diameter
Treatment Application A 2 5 L L R A0 2 5
Average Difference significant Average Difference significant
CKo R 57.97 abcA 1.04 aA
CK, R 48.90 cA 1.20 aA
a Eail 55.77 abcA 1.22 aA
it 56.10 abcA 1.08 aA
b FERl 55.43 abcA 1.20 aA
)i 57.43 abcA 1.03 aA
¢ FEh 52.37 abcA 1.15 aA
it 54.63 abcA 1.08 aA
d FERl 58.43 abcA 1.27 aA
1] 55.90 abcA 1.08 aA
e R 58.33 abcA 1.33 aA
Tt 61.33 aA 1.11 aA
f FEF 53.33 abcA 1.12 aA
)i 55.23 abcA 1.11 aA
g R 56.30 abcA 1.20 aA
fta)ih 55.53 abcA 1.06 aA
h FEF 53.20 abcA 1.20 aA
)i 56.70 abcA 1.08 aA
i R 49.53 beA 1.20 aA
fLa)ih 60.40 aA 1.05 aA
j Eixil 58.90 abA 1.26 aA
1jife 55.20 abcA 0.97 aA
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1K (%) Plant increase rate

bR

P Seed dressing
E 4t Furrow application

-10 7

CK, a b c d e f g h i j

CKo: 72%AR FARR R EE R Z T A 71 Agriculture streptomycin sulfate 72% SP
a: 10042 cfu/g M B0 25 U T TTIBAERS ) Bacillus subtilis 10 billion cfu/g WP
b: 12% 4= B 2 AR ¥ Zhongshengmycin 12% WP

¢c: 6%F T8 Z RPN Kanamycinum 6% WP

d: 80% .3 Z FLil Ethylicin 80% EC

e: 2.1% 1 T4 T /K] Eugenol carvol 2.1% AS

£: 50%FNE N ALIF ] Fluazinam 50% SC

o 40%EMREEE 57 Thiazole zine 40% SC

h: 209%WE i B 2757 Thiabendazole 20% SC

i: 45% 2 ALK 43 ORI Copper hydroxide 45% WG

j: 50% ST TR PT 47 Chlorobromoisocyanuric acid 50% SP

B2 BriaEmmaRIsEm., AaEkEm

Figure 2 Effects of seed dressing and furrow application of common scab control agents on plant height

ZEHIE KR (%) Stem diameter increase rate
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FFP Seed dressing
E {4)jifii Furrow application

CK;, a b ® d e f g h 1 j

CK,: 72%4¢ AR ERSE 5 25 rIVEMER ) Agriculture streptomycin sulfate 72% SP
a: 10042 cfu/g Al 2EHEAT B TR MRS Bacillus subtilis 10 billion cfu/g WP
b: 12% 4= B Z TVRAE R ] Zhongshengmycin 12% WP

c: 6% 4 B B 2 I EN 5T Kanamycinum 6% WP

d: 80% £ 7% FLill Ethylicin 80% EC

e: 2.1% 1T T B 7K Eugenol carvol 2.1% AS

£: 509% 5 e 277 Fluazinam 50% SC

g 40%WEMEEFL 75| Thiazole zine 40% SC

h: 209 1 B 77 Thiabendazole 20% SC

i: 45% A A K S EOk ) Copper hydroxide 45% WG

j: 50% S HRIRER PV HR77 Chlorobromoisocyanuric acid 50% SP

B3 BraEmmmz I, JaiEx ZHE0

Figure 3 Effects of seed dressing and furrow application of common scab control agents on potato stem diameter
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Table 5 Effects of seed dressing and furrow application of common scab control agents on
potato yield and marketable tuber percentage
JbF e 748 (kg/667m?) Tuber yield T ih 2% (%) Marketable tuber percentage
Treatment Application  ppgja i 25 SECIIIE =8 %5 W E
Average Difference significant Average Difference significant
CK, R 2 404 abcA 92.19 aA
CK, HERD 2022 bcA 91.50 aA
a R 2602 abcA 95.53 aA
ftayih 2 464 abcA 87.14 aA
b R 2563 abcA 93.45 aA
ftayih 2166 abcA 91.45 aA
¢ R 1856 cA 92.34 aA
ftayih 2365 abcA 92.44 aA
d R 2575 abcA 96.05 aA
ftayi 2191 abcA 90.41 aA
e R 2278 abcA 93.88 aA
ftayih 3042 aA 93.06 aA
f R 2778 abA 92.90 aA
ftayi 2188 abcA 95.26 aA
g FEFR 2801 abA 91.98 aA
ftayih 2238 abcA 94.29 aA
h R 2250 abcA 87.56 aA
ftayi 1859 cA 92.11 aA
i R 2317 abcA 93.61 aA
ftayi 2047 beA 97.32 aA
j FEFR 2613 abcA 92.59 aA
ftayih 2303 abcA 91.15 aA
24 FEHFIFLEF I BRERIGEEABI 3 W ®

P!

ANFEZ ) AR FR 7 2 H S B 1E ek
RIS X BE HL A 2553 (3 6) o 40%MEMEEEELVE 71
PERMGIE TS B AIC 18.74%, Bk 50.28%; Hk
J& 10044 cfu/g M FEZF AT B AT IR K I RERP AT 12%
Hh A T 2R TR R R e 1 i B, KT
20.00%, BiRschy, BeikE47.00% 447, Fik3A4
Qb B 155 8 BSORN B 850 2 - % B AR T B e 2
FHFAb I 6% TR R R IR FNANE . 50%5%
TR FIRER AT E Ry R G Te SR =, iRl
e ZEUb PR B0 FA R (K] 5)

ANRIZGRINTBERL . HERAZES, AFZRE
ANRAE PRy R E B2 S 5 R A B =Rl
&, XA, (HEMEE PR AN
B HEHRAY 10044 clu/g A EL AT RIS M) . 12%
HRAE R TRPERRIRER . 409 EEEER] . 50%
E e S E IS ey 5] R o 7 LN & o 9 R LK
TR R R, A= BT Rissa i . JWitinab
AP S e (HEAIR.

ANFEAFIANFEL I Xk . Pl 225,
XM ZE AN B . R R A AR AR 5 S
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50 A Seed dressing
E 4)jifi Furrow application

FEE N (%) Yield increase rate

-30~ CK;, a b c d e f g h i j
CK.: 7294 FIfi ki 25 2 T VPR 57 Agriculture streptomycin sulfate 72% SP
a: 10012 (fu/g*ﬁﬁ%ﬂ@*“?%ﬁf{ﬁﬂ/{*ﬁﬁu Bacillus subtilis 10 billion cfu/g WP
b: 12% A= R AR EH; 7] Zhongshengmycin 12% WP
c: 6%F T Z M Kanamycinum 6% WP
d: 80% .5 Z FLill Ethylicin 80% EC
e: 2.1% T &K Eugenol carvol 2.1% AS
£: 50%JIE LB TE ] Fluazinam 50% SC
g: 409%WEMEEELIF ] Thiazole zine 40% SC
h: 209%WE i B 777 Thiabendazole 20% SC
i: 45% ALK SR Copper hydroxide 45% WG
J: 509% 5 IR T F IR R FT I HER57) Chlorobromoisocyanuric acid 50% SP

B4 BiiammAaFIEs, HENDREFENTIT
Figure 4 Effects of seed dressing and furrow application of common scab control agents on potato yield
x6 FHREAIRZIFIHM, AENREERFB A2

Table 6 Effectsof seed dressing and furrow application of common scab control agents on potato disease index and control effect

posLi iz =t i THTE 2L Disease index Bii%i(%) Control effect
Treatment Application Sy PN E 44 2 5 5 )
Average Difference significant Average Difference significant
CKq FFh 36.24 abA - -
CK, HeAh 40.30 al -11.71 cA
a FEF 19.06 bA 47.49 abA
b)) 35.99 abA 0.24 abcA
b PRl 19.60 bA 47.04 abA
ftayih 35.40 abA 1.07 abcA
¢ FEF 28.67 abA 19.07 abcA
57 37.21 abA -2.50 bcA
d PR 28.04 abA 24.14 abcA
ftayi 30.90 abA 14.62 abcA
€ FEF 29.51 abA 18.29 abcA
i 31.36 abA 13.25 abcA
f PRl 25.83 abA 29.64 abcA
it 25.73 abA 27.99 abcA
g FERR 18.74 bA 50.28 aA
b3y 35.27 abA 0.96 abcA
h PR 29.95 abA 18.17 abcA
7 34.90 abA 2.73 abcA
i Rl 35.13 abA 4.28 abcA
b3y 29.25 abA 19.51 abcA
i P 37.14 abA 231 bcA

it 34.89 abA 3.56 abcA
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70 = P Seed dressing
1 E {4t Furrow application

60
50

Bji%% (%) Control effect

CK,: 72%4% ARG R4 2 VAR 7] Agriculture streptomycin sulfate 72% SP
a: 10042 cfu/g A 7 2E AT 3 TR 7] Bacillus subtilis 10 billion cfu/g WP
b: 12% A= 1 2 Al 1R 7 Zhongshengmycin 12% WP

c: 6% % T B & AT HEME 1] Kanamycinum 6% WP

d: 80%Z. 772 FLih Ethylicin 80% EC

e: 2.1% 1 T3 Fr /K55 Eugenol carvol 2.1% AS

£: 50% FRE N B 17
g 40%EMEBE
h: 209 B il BT

7 Fluazinam 50% SC
251 Thiazole zinc 40% SC
1] Thiabendazole 20% SC

i: 45% % SA A K 53R Copper hydroxide 45% WG
j: 50% 5 S FIRTR AT E MR 37 Chlorobromoisocyanuric acid 50% SP

BEl5 BhiaEmmzs s, JaiEx BN

Figure 5 Effects of seed dressing and furrow application of common scab control agents on potato control effect
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it Xof 245 R PR A T A g () R Ry XS5 DG
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FIEE AR, B — R (R R 22 R A Eh 4%
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IR BT R — | B, IRk
CHEE AR DR R | TR . WIZF R M2y 5
Xahifrs sabna . EYBRGSFZ MR kS
B, REPARCR . SR EIR NN BT A A R
b, M ZFEAFRREWIR PR Z —, s 2R

P E AR A s 2SR iz, JEH
CAEKE . FUB . FBEN . U0 . AR
SOt . RIS A o AR — 4
M HCBOR R 2 ST R AR LR WA TR A 2 MR R
AR A SRR e AR, SRR, 100
AL ctulg Al B ZFFAT B AT SR TR0S Ch % S i 1)
BRI T — R AL A R R, LT R A SR
PCHASE SRR B, AR ZEAAT R L MR o
A TR 2R S 24T R B S i 1) BT 8 A e
=, ATRUEAMC R K A AR TR A SR
PR BIR A b, AT 2 M 223 i H ]
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