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Identification of pepper resistance to Phytophthora blight and screening
of traditional Chinese medicine fungicides for the prevention and control

of pepper Phytophthora blight

JIANG Jingjing', TAO Xinglin®, LI Cailian’, CHEN Lingzhi’, QI Yonghong', DU Hui'

(1. Institute of Plant Protection, Gansu Academy of Agricultural Sciences, Lanzhou 730070, Gansu, China; 2. Institute of Vegetable,
Gansu Academy of Agricultural Science, Lanzhou 730070, Gansu, China; 3. Rural Economy Guidance Station of Yuzhong County, Yu-
zhong 730100, Gansu, China)

Abstract: In order to clarify the resistance level of main pepper varieties to Phytophthora blight in Gansu province and
explore the green fungicides for controlling pepper Phytophthora blight, the resistance identification and control effect of
10 pepper varieties were determined by zoospore root suspension on potted seedlings in greenhouse. The inhibitory effect
of water extracts of three kinds Chinese herbal materials on the mycelial growth of Phytophthora capsici were determined
by mycelial growth rate method in laboratory. The inhibitory effect of C. chinensis extract on the formation of sporangium
of P. capsici was determined by toxic medium method. The results showed that 2 disease-resistant varieties and 7 medium
disease-resistant varieties were screened from 10 main pepper varieties in Gansu. The water extracts of three kinds of Chi-
nese herbal medicinal materials with different concentrations had strong inhibitory activity on the growth of P. capsici.
Among which C. chinensis had the best inhibitory effect, the inhibition rate was 82.5% when the concentration was 10%,
the effect of complete inhibition was achieved when the concentration was 60%. The ECs, of C. chinensis extract on P,
capsici was 1.248 0 mg - L', and the inhibition rate of sporangia formation was 98.0% when the concentration was
1.0 mg-L". The control effect of potted seedlings showed that when the concentration of water extract of C. chinensis was

10%, the disease index was the lowest and the control effect was the best, reaching 75.57%. In summary, this study
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screened two pepper varieties with resistance to phytophthora blight, the screened Chinese medicine C. chinensis extract

can effectively inhibit the growth of P. capsici and the formation of sporangium. The results of this study provide a theo-

retical basis for the selection of pepper varieties, and open up a new way for the development of green control agents for

pepper blight.

Key words: Pepper; Phytophthora blight; Resistance; Botanical fungicide; Coptis chinensis; Control efficacy
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P s 77 A ¢ 5B 2 A AT BE B IR (potato dex-

1 iR
Table 1 Tested pepper variety

Frg iR KR P mir A AR
No. Variety name Source No. Variety name Source
1 9628 HR g AR R ITHE A 7 6 BBt 10 5 HR A AR 22 B R SR 7 BT
Gansu Liixing Agricultural Technology Co., Ltd. Longjiao 10 Institute of Vegetable, Gansu Academy of
Agricultural Science
2 9638 H g2 AR A BRI E A 7 7 Bt 11 5 HN A AR 2 B SR 7 P
Gansu Liixing Agricultural Technology Co., Ltd. Longjiao 11 Institute of Vegetable, Gansu Academy of
Agricultural Science
3 Bk ess R R AT A IR A 8 Bebi 13 5 HI A AR B St 7 BT
Yangguang 688  Jinan Tianrui Seed Co., Ltd. Longjiao 13 Institute of Vegetable, Gansu Academy of
Agricultural Science
4 13105 PR TR F T A RS A 9 37-94 i e, JE (o ED Fh 7 BR A 7
Huamei 105 Jiuquan Huamei Seed Co., Ltd. Rijk Zwaan (China) Seed Co., Ltd.
5 3109 TR AR T HRTUE AT 10 37-124 By ST Cp DR T R A 7]
Huamei 109 Jiuquan Huamei Seed Co., Ltd. Rijk Zwaan (China) Seed Co., Ltd.
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BB 1-A) . R AR AL 10 A
HOR A AR P REAT T PRI E . T d JE X
R 5005 (I 1-B) , B 0 BOBUR BE 22 55 B AR 28,
AR ES, R (B 1-CO o AR U, b

FEAR U0 Xl o0 b v, 0 6 1 2 43 PO R (B AR
10 S AR 11 5, 1 43 800 S FF (37-124) , H 4y
7 A 5 Rl A8 S AR AT R R Rl R A 1 70%
(£2).

TE: AL HRRIBR B, CK C. Hefl 7 d J5 2K AEHE R
Note: A. Field diseased plants; B. CK; C. The stem base became black after 7 days of inoculation.
1 BRELE R E B R R AR AE IR
Fig. 1 Field disease plants and inoculation symptoms of Phytophthora blight

*2 WHEREEESRRUETEN

Table 2 Identification results and resistance evaluation of seedling root irrigation method

. ik WtHRE BTN . . =S WtETREC  PUEVENY
A RS . . . AL TR . . .

. Diseased Disease Resistance . Diseased Disease Resistance
Variety name . . Variety name . .

plant rate/%  index evaluation plant rate/% index evaluation

9628 84.0 30.40 it MR BB 10 5 Longjiao 10 77.8 24.44 iR
9638 100.0 42.86 it MR BIEH 11 5 Longjiao 11 81.3 27.50 iR
FHY'% 688 Yangguang 688  85.7 31.43 tHt MR BlzAR 13 5 Longjiao 13 95.7 36.52 it MR
#£35% 105 Huamei 105 96.0 39.20 it MR 37-94 85.7 31.43 HHi MR
#£3% 109 Huamei 109 100.0 4235 Tt MR 37-124 100.0 53.64 &I S

22 HIXPAMKZRENHEMESHELZNINE
YR

3 Tl H 2R A [ R T AR B R ok R 5
B TARO RO 57 B 3 A B A, BB S
WPEIG R, FE AW g 5 (B 2) o H7KIRIRTR
WPE N 60% T, B 3% 1 4110 T 280 R d IF , R BRARUZ 25
(RN ZRIE 97.7% » 35 %5 AR N RO IR, 7
WA 87.3%F1 73.5% 5 IR F-IIR FEALU N 10%H , 25
TS BB B P Rk 82.5%, BE E T
KEE (R 3) o DRI 5 250 HU A TR 200 SR A 4 1 23 7K
IR PRIBIEAT BRI 1 7 R B 45 2R 6
2.3 WENKERRBIFHREERAE AREUNE

SEHESNARFTEINER SR, iR =S
R 6~7 M HIFEAT 5%+ 10%30%F1 50% 3 iE
KR BN Z AR RS 05 1 7 280 5 o M 5 2
5 K REZH T 46 H 30 7R g R B R
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Fig. 2 The inhibition effect of different concentrations of three kinds of Chinese herbal medicines water extract on the

e

S. baicalensis

PN

R. palmatum

mycelial growth of P. capsici

®3 3 MRAMAEIRE KRR R BRAEE B E KA =

Table 3 Inhibition rate of different concentrations of water extracts of three kinds of Chinese herbal medicines against the

growth of P. capsici %
R 244 % Concentration
Chinese herbal medicine 10% 20% 30% 50% 60%
W C. chinensis 82.5+1.8 a 84.0£1.5a 91.2+0.8 a 96.3+0.8 a 97.7¢1.1a
W55 S, baicalensis 55.0£0.0 b 77.9+0.8 b 85.9+0.6 b 86.6+0.2 b 87.3£0.2 b
K# R. palmatum 45.6+1.0 ¢ 59.7+0.2 ¢ 66.6£0.2 ¢ 72304 ¢ 735402 ¢

T RSN RIS T REFRORAN ) AR B 2 ) 22 57 1 25 (P<0.05) . R [l

Note: Different small letters in the same column indicate significant difference among different treatments(P<0.05). The same below.

I s A~E 53 B3R R O KR AR N 0(CKD \5%110%+30%A1 50%
Note: A-E represents the concentration of C. chinensis water extract was 0(CK), 5%, 10%, 30% and 50%, respectively.
3 TRKRENREKRRRSRMAREZRBASREEMH 104

Fig. 3 The control effect of different concentrations of C. chinensis water extract on Phytophthora blight of pot seedling

(inoculation 10 d)
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Table 4 Control effects of different concentrations of

water extracts of C. chinensis on Phytophthora blight in
potted plants

WRIE CAEEE BRI
Concentration/% Disease index Potted control effect/%
5 1.82+1.67 b 58.45+3.16 b
10 1.074£2.55 a 75.57£3.35a
30 2.33+3.34 ¢ 46.80+3.61 ¢
50 2.51+0.78 ¢ 42.69+4.51 ¢
0(CK) 4.38+2.54 d

x5 RERBURMESHMESREE KNG E
Table 5 Inhibition rate of different concentrations of C.
chinensis extract against the growth of P. capsici

pl(mg L") 0.4 0.8 1.6 32 6.4

2 37.5+0.29 43.0£0.12 50.9+0.15 60.8+0.32 74.1+0.8
Inhibition rate/%

F6 HERBURMERHEZESNENNE
Table 6 Toxicity determination of extract of C. chinensis

on P. capsici

95% 5.

X AHG R N 7
EVEpEE . fFIX [A]
i H . Correlation ECso/ &
Regression . 1\ 95% .
Item . coefficient (mg-L") Chi
equation ) confidence
(R . square
interval

BE y=0.792 2x+4.923 8 0.962 5
Value

2.5 BEFERBUEMERNESH TR KRNI
TG P BN BN % B 1 B W BB A BT
(I AR, FLBE A B R B ) &, i
BETOE . M EETRBGR IR E N 1.0 mg- L' B,
filF 3 CICE IEE TR, FH]ZE AL 98.0% (R 7).

*7 EERIENBRMESRTERREME R

Table 7 Inhibition rate of C. chinensis extract against the

12480 0.719~2.1651.51

sporangium formation of P. capsici

p/(mg-L") 0.0625 0.125 0.25 0.5 1.0

)
Inhibition 36.7+1.20 57.6+1.12 64.8+1.30 75.3+0.88 98.0+0.33
rate/%

3 e i
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