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Effects of Biological Pesticides on Potato Yield and Disease Control
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Abstract: Biological pesticides have the advantages of low toxicity, no residue, high selectivity, no damage to the
environment and not easy to develop resistance for pathogen. They are the first choice to achieve the goal of "zero
growth of pesticides". In recent years, they have received widespread attention in the field of potato disease control. In
this experiment, three biological pesticides, carvacrol, oligosaccharide-chain protein and brassinolide, were introduced
and compared with conventional chemical pesticides (cymoxanil - mancozeb) for their control effects on four main
diseases, late blight, early blight, black scurf and scab. Seed dressing and field spraying of both biological pesticides
and chemical pesticide prolonged the growth period of potatoes, but had no significant effect on the emergence.
Oligosaccharide-chain protein was the best treatment for the prevention of the late blight, with an average control effect
of 49.8%; cymoxanil - mancozeb was the best treatment for the prevention of the early blight, with an average control
effect of 66.0%; and carvacrol was the best treatment for the control of black scurf, with an average control effect of 49.1%;
and for the control of scab, cymoxanil - mancozeb was the best, with an average control effect of 59.8%. The yield of
oligosaccharide-chain protein treatment was the highest, 28 808 kg/ha, with an increase of 53.5%, followed by carvacrol
treatment, which was 27 692 kg/ha, with an increase of 47.6% when compared with water control. Therefore, in dry
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farming areas, it is suggested to continue to increase the application test of biological pesticides, and alternately use

them with other chemical pesticides in potato disease control to observe its control effect and the impact on potato yield.

Key Words: potato; biological pesticide; yield; disease; control effect
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Table 1 Effects of different treatments on potato growth stage

AL T HABI(D/M)  HEE (M) B (M) JRE(D/M) i (om) BRI (Dm) HEEWI(D)
Treatment Sowing Emergence Bud flower Flowering Maturity Harvesting Growth duration
\
il 08/05 01/06 04/07 22/07 08/10 18/10 130
Carvacrol
SEWE-HEE O
Oligosaccharide— 08/05 02/06 06/07 25/07 11/10 18/10 131
chain protein
ey &
o %Wﬁﬂ 08/05 31/05 02/07 20/07 05/10 18/10 128
Brassinolide
S by
ARG 08/05 01/06 05/07 24/07 09/10 18/10 131
Cymoxanil - Mancozeb
7K (CK)
- 08/05 03/06 09/07 27/07 28/09 18/10 115
ater
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Table 2 Effects of different treatments on yield and large— and medium-—sized tuber rate

fh KPR (%) NESES s Yo (kghm?) 35 (kg/hm?) In- 37=%(%) In-
Large— and medium— (kg/37.4m?) Equivalent yield creased yield crease
Treatment . .

sized tuber rate Plot yield (kg/ha) (kg/ha) rate
AT Carvacrol 70.5 aA 103.6 27 692 bA 8925 47.6
LW - 5575 11 Oligosaccharide—chain protein 71.3 aA 107.7 28 808 aA 10 041 53.5
2B R MR Brassinolide 69.1 aA 92.0 24592 ¢B 5825 31.0
FENR - 555 Cymoxanil + Mancozeb 67.5 abA 88.6 23 683 dB 4916 26.2

/K (CK) Water 63.2 bA 70.2 18 767 eC - -

E: ZELESRMLSDE, AR/NETHFRIR0.05KFEREHE, ARKETHFIIR0.01KEFERREE. TR,

Note: Different small and capital letters are used to indicate significant difference at 0.05 and 0.01 levels, respectively, by using LSD method. The

same below.
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Table 3 Effects of different treatments on field control effect of potato late blight

st K2 %) CACEE %k (%)
Treatment Disease incidence Disease index Control effect
1 Carvacrol 13.5¢B 14.7 ¢C 36.9 bB
S -85 1 Oligosaccharide—chain protein 9.5dC 11.6 dD 49.8 aA
2B Z NME Brassinolide 14.6 beB 16.5 ¢BC 29.2 ¢cBC
FMK - 56 %F Cymoxanil - Mancozeb 16.5 bB 18.8 bB 19.0 dC
7K (CK) Water 212 aA 23.3 aA 0eD
e Bl A PIE, FIE.
Note: Data were the average of survey. The same below.
x4 AEALENDHERERH B0
Table 4 Effects of different treatments on field control effect of potato early blight
Ib ¥ BIH(%) LRSS Bk (%)
Treatment Disease incidence Disease index Control effect
- Carvacrol 14.9 bB 16.8 bB 413 ¢B
SN - 55 H Oligosaccharide—chain protein 10.5 cC 12.5 ¢C 56.3 bA
FEHFE R Brassinolide 16.1 bB 17.6 bB 38.8 B
FEIR - 468F Cymoxanil - Mancozeb 7.3dC 9.8 dC 66.0 aA
K (CK) Water 26.7 aA 28.8 aA 0dc
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Table 5 Effects of different treatments on field control effect of potato black scurf

pus

Treatment

Disease incidence

RIFFR(%) UEHIEE R

Disease index

Bi% (%)

Control effect

/Tl Carvacrol 15.1 cC 17.4 cC 49.1 aA
FEH - 5525 11 Oligosaccharide—chain protein 16.2 cC 184 cC 46.2 aA
EE LN Brassinolide 21.6 bB 23.5bB 31.1bB
FEMK -4 8F Cymoxanil - Mancozeb 20.3 bB 22.8 bB 33.1bB
7K (CK) Water 31.6 aA 34.1 aA 0cC
Fz6 AELIEXDEZE BRI H iE B3R R0
Table 6 Effects of different treatments on field control effect of potato scab
AbF BIHE(%) VACELR S Biiz (%)
Treatment Disease incidence Disease index Control effect

F A Carvacrol 20.2 ¢C 22.4 ¢BC 41.4 ¢BC
FEHE - 5525 11 Oligosaccharide—chain protein 16.2 dD 18.4 dCD 52.1 bAB
2B R INFE Brassinolide 24.2bB 26.1 bB 31.7dC
Fillk - £ F Cymoxanil + Mancozeb 13.7 eD 15.3 eD 59.8 aA
7K (CK) Water 36.5 aA 38.2 aA 0eD

37 #

2015 4%, EIRAOMEREE T AR AL B
MRS KRB B AR, KIS DA
R RN AR, IR Rk R AR
e FEIBARR" . R, h TR,
BRAEA I AR XA 2k B R 1 7% FF
D XA A Rk M AREAR YK A Sy o)
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