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Optimization and application of an artificial inoculation method for cotton boll blight
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Abstract: [Objective] Cotton boll blight, which caused by Phytophthora boehmeriae, is one of the most important diseases of
cotton boll rot. The aim of this study was to optimize the artificial inoculation method of cotton boll blight and to apply for
further studies. [Method] The population of P. boehmeriae in adult bolls sampled from different parts of cotton plant was
compared under the suitable culture conditions. The disease occurrences of surface sterilization and non-sterilization, as well as
injury and non-injury cotton bolls inoculated with P. boehmeriae were compared. The artificial inoculation method of cotton boll
blight was established through pathogenesis tests and used to screen 12 kind of chemicals against the disease, to identify the
resistances of 16 cotton varieties and to test the pathogenicity of 10 strains of P. boehmeriae. [Result] The disease incidence of
the boll from the 1-3™ fruit branches was more serious than that from the 4-6 fruit branches, the 7-9" fruit branches and the
10-12" fruit branches. P. boehmeriae and other microorganisms on cotton boll surface could be eliminated by soaking cotton
bolls in 75% (volume fraction) alcohol for 2 min. Cotton bolls from the 4-9" fruit branches of cotton were soaked in 75% alcohol
for 2 min, and then wounded with sewing needles on the middle and upper part of the cotton bolls. The wounded parts of cotton
bolls were inoculated with the mycelium disks of P. boehmeriae. Cotton boll blight occurred completely in 3-7 d under moisture

culture at 25 ‘C. Among the 12 kind of chemical fungicides, 25% (mass fraction) Metalaxyl propamocarb hydrochloride wettable
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powder (WP), 70% Propineb WP and 52.5% Famoxadone cymoxanil wettable granule (WG) showed significant control effects

against cotton boll blight with the artificial inoculation. For 16 cotton varieties, there were differences in resistance to the

disease. Among the 10 strains of P. boehmeriae, JP18-4 showed the highest pathogenicity, while JP15-2 showed the lowest.

[Conclusion] Attificial inoculation method of cotton boll blight was established and optimized in this study. The method can be

used for screening control agents against cotton boll blight and the identification of resistant cotton varieties and pathogenicity

difference of P. boehmeriae.

Keywords: cotton boll blight; Phytophthora boehmeriae; artificial inoculation; method optimization
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T1: The boll of the 1-3" fruit branches in lower part of
cotton; T2: The boll of the 4-6" fruit branches in middle part of
cotton; T3: The boll of the 7-9" fruit branches in middle part of
cotton; T4: The boll of the 10-12" fruit branches in upper part
of cotton. The same letter represents no significant difference
(P=0.05) between the treatments and different letters repre-
sent significant difference between the treatments (P<<0.05).
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Fig. 1 Comparison of disease incidence of cotton boll
blight in different parts of cotton plant under the artificial
culture conditions
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Treat: Cotton boll surface was sterilized for two minutes
with 75% (volume fraction) alcohol; CK: Control (blank).
The same letter represents no significant difference (P=0.05)
between the treatments and different letters represent signifi-
cant difference between the treatments (P<<0.05).
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Fig. 2 Influence of sterilizing cotton bolls on disease
incidence of cotton boll blight
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T1: Disease index of injured inoculation; T2: Disease
index of no injured inoculation; T3: Disease incidence of in-

jured inoculation; T4: Disease incidence of no injured inocu-
lation.
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Fig. 3 Comparison of disease incidence of cotton boll
blight between injured and no injured inoculation
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370 52.5% W - F6 WK 3 HiORE 7 A 2 04 5
B MRS E I I H B S I s R IR X
FRERERG B AAE 0% 1 N TAERP S 5 d I,
12 Mk 27 25 70 40 B A9 B8 R AE 15.0%~92.5%,
R PE TR 5 15 T8 BULE 3.75~50.00, Hirp 25%
T FRE AT IR AR R 70% N 2R IR MR
(RS 6 MRS TE R 7 18 5 i 2K T2 ot
R X AR A TE IR I B 8 TE 80% LA - 3 N T4 e
7 d B, 25 X IR SR A R, RS SR A 15 4 Kl oy
BIEA 97.5%A1 90.63, LI 12 ez 257 b B
TR ES ZETE 17.5%~ 100.0% , A4 928055 905 155 46 5k
1E 5.00~88.13, v 25%H 75 - A2 I T {1y
I 70% N FREE PT IR 7R 52.5% MR - 76 Ik 5
IKATECRIRI IR ES 2 | ARESTEIIR G HE 2598 ik
AT O IR XA Y2 2 0 R BRARL I Bl 8
DAL S5 SR UERH , AR P Ak s R e A T
FEFRN 5 v ] 0 BE B IR AR R A2 7]
25 RAMRAHRELERAIEMAEITMNIE
BRREENEIRAN

I PR AR g8 N TR 5 v T

10 A FC R 3 g = 7= A DX AR A4 928 TR 1) 200
J1. REEE R (R 2) %M, AT HM)E 3 d i, i%
B RN 35.0% ~78.8% , FRIETE AN 11.25~
22.50, Hrh 4R B TP2-2 BT SR A 15 5 %
10 358 T Hbk IP15-2 JP18-3 JP2-1 [ 5 &
FIGIETE%EL, S ERk TP18-4 JP3-1 1 JP3-3 225%
ANEE N TG 5d I B E N 75.0%~
100.0%, 5T 26.25~52.50, H btk
JP18-4 (A48 0 3 = T IRIAR JP15-2 (R,
FERN R PR TP18-4 MRS IF 15 55 i & = T Hfb
AR AR RS FE 2 AN TR S 74
I, AR AR I 48 2k 80.0% ~ 100.0% , 5 175 45 %X
K 45.00~95.00, FL AR BE TP18-4 MRS
B AATIIR I 2 i THERN I PR TP18-3 1 JP2-1,
TR B 2 7 T B8 TP3-3 Z A Ho At R
PR, Z58 3 A ZE L RIIHRARY 10 RRARESRE
PR TP 18-4 XIARES 30 1 ik, JP15-2 XAl
MBS 1 555 , U BH N FH A58 00 Ak 2 ST AR 2
PEI N T HEFN 7 V5 RE AT R0 IX 3 N [ R A2 928 B
PR XA 0% 77

*2 MRAMRKHREZREATEMTETFNREEENER

Table 2  Evaluation of pathogenicity of P. boehmeriae on cotton boll by the optimized artificial inoculation method

Hefts 3d HRE 5 d e 7d
= Uiliaeid! 3 d post inoculation 5 d post inoculation 7 d post inoculation
N Ll L
Strain of P. o s o Wl 8 o AT L
ber . Disease Disease Disease
boehmeriae Disease index Disease index Disease index
incidence /% incidence /% incidence /%
1 JP15-2 35.0+5.0¢ 11.25+3.15b 75.0+4.6¢c  2625+239c¢ 95.0+5.0ab 45.00x4.56d
2 JP18-3  45.0%50¢ 11.25+1.25b 788+ 13bc 41.25+239b 80.0+0.0c  73.75%6.25be
3 JP 184 70.0+58ab 17.50+1.44ab  95.0%5.0ab 52.50%£5.95a 95.0+5.0ab 95.00£5.00a
4 JP 2-1 40.0t82¢ 11.25+2.39b 80.0+0.0bc 27.50+4.79 ¢ 80.00.0c 61.25%5.15¢
5 JP 2-2 788+13a 22.50*+144a 80.0+82bc 38.75+239bc 100.0+£0.0a  80.00+3.54b
6 JP 2-3 50.0x5.8abc 12.50=1.44D 80.0+82bc 27.50+4.33¢ 85.0£5.0bc 61.25£4.27¢
7 JP 3-1 50.0+0.0abc 15.00+3.54ab  90.0%5.8abc 32.50£3.23bc  90.0x5.8abc 80.00%6.12b
8 JP 3-2 55.0k4.6abc 13.75£2.39D 85.0+5.0abc 33.75+3.75bc  95.0%5.0ab 71.25+1.25bc
9 JP 3-3 60.0+4.1abc 1625+3.15ab  95.0%5.0ab 33.75£4.27bc  95.0x5.0ab 83.75%t2.39ab
10 JP 3-4 55.0%x5.0abc 13.75+3.75b  100.0+£0.0a  35.00%3.54bc 100.0£0.0a  75.00%4.56 be

TE B A PR R it . RIS R RER R 22 X0 OB S M 22 1A 0 22 57 (35 (P<<0.05)

Note: Data are mean =+ standard error. Different letters in the same column indicate significant difference at the 0.05 proba-

bility level (P<<0.05) by Duncan's new multiple range test.
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26 RAMLHIRBRERAIEMRGEITMIE
TR IR S R IR

I; FOCAR B A8 8 8 N T AR 7 i An T
16 /> 2 E AL S PO AR BERR BT 1 ge 4h
R (3R 3), HEEUSFRE N T Fh AR A 92
IP5-1 WMRIG 3 d BF A R RRFE R0 , s R
25.0%~100.0% , 55 15 15 KR 6.25~38.75, K]
Al PP AL 38 I HE B 7E 10 25 22 = s 1Al s
5 d B A SRR A4 e R e N S
H 82.5%~100.0% , 15 F5 5 H 38.75~72.50, &~
[l AR R A 38 | IS TE B R A L 5

FERhE 7 d B A4S S AR I A TR,
B 95.0%~100.0% , AN [H] 5 b ()5 48 % 22 S A
B TR RN 85.00~100.00, f K 17 45 %L
S5/ IMRIE TR 2 15.00, 77 22500 B0, Al
B) 22 5 B E RSN, 3 YGE SR A 25 A R, 1
7860 At 5 5 M 2 5 BHbk 9828 F1 DP99B Xif
MR PER 2N T R HPihE 32 151 Rl 6 5 &
LA 33 FIEHRHIE 27 XPARAS IR PLIER2E AT SE
SESLULH BTN TR 1R RN s PFA AN [F) AR
AEER AT AR RER BT , BB AL i R e T 322
ol L BT AN [) st JE XA e PO L R

®3 MAMAEHAIERGEZLNARRBERFHREERATE
Table 3 Evaluation of resistance of different cotton varieties to cotton boll blight by the optimized artificial

inoculation method

Hef) 3d s 5 d Hefh)s 7d
3 d post inoculation 5 d post inoculation 7 d post inoculation
9T FRE& b
Number Cotton variety LA AR R4 RS VHIEE s A AR R

Disease Disease Disease Disease Disease Disease

incidence/% index incidence/% index incidence/% index

1 1 7860 25.0% 6.25+ 100.0+ 3875+ 100.0+ 86.25+

Han 7860 50¢g 1.25h 0.0a 473 f 0.0a 375¢

2 DP99B 35.0% 10.00+ 100.0+ 4250+ 100.0+ 90.00+
4.6 fg 2.04 gh 00a 323 ef 00a 2.04 be

3 LR 50.0+ 12.50+ 100.0+ 40.00+ 100.0+ 92.50+
Baimian 5 10.0 efg 2.50 fgh 0.0a 4.08 £ 0.0a 3.23 be

4 A 11 60.0% 15.00+ 95.0% 66.25+ 100.0+ 95.00%
Guoxinmian 11 1.5 def 2.89 efgh 5.0 ab 6.57 ab 0.0a 2.04 ab

5 Akl 35 65.0+ 1625+ 95.0+ 42,50+ 95.0+ 91.25+
Xinluzhong 35 2.6 cde 3.15 defgh 5.0 ab 323 ef 50a 591 be

6 Wt 2 5 65.0+ 17.50+ 100.0+ 4375+ 100.0+ 87.50+
Liumian 2 9.6 cde 3.23 cdefgh 0.0a 2.39 ef 0.0a 4.33 be

7 1iRAf 802 60.0+ 17.50+ 85.0+ 4875+ 95.0+ 88.75+
Hanmian 802 8.2 def 4.33 cdefgh 4.6 ab 6.25 cdef 50a 7.18 be

8 Bkt 5 5 75.0% 20.00+ 95.0+ 47.50+ 95.0+ 85.00+

Xinzhi 5 5.0 abcde 2.04 cdefg 5.0 ab 2.50 def 50a 5.00c

9 BARBT 29 70.0+ 2250+ 100.0+ 65.00+ 95.0+ 91.25+
Lumianyan 29 0.0 bede 4.79 bedef 0.00 a 4.08 ab 50a 4.27 be

10 Rk 9828 70.0+ 23.75+ 90.0+ 56.25+ 95.0+ 86.25+

Kelin 9828 2.9 bede 4.27 bedef 5.8 ab 3.75 bede 50a 7.18 ¢

11 FHH 2 5 80.0+ 25.00+ 95.0+ 56.25+ 95.0+ 91.25+
Kekangmian 2 1.5 abed 3.54 bede 5.0 ab 5.15 bede 50a 5.91 be
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Table 3  (Continued)
Hef)m 3d )R 5 d e 7d
3 d post inoculation 5 d post inoculation 7 d post inoculation
%' AR ft ol
Number  Cotton variety TREE R VEHIRE RS TREE R VIR RS TRE R VIR R
Disease Disease Disease Disease Disease Disease
incidence/% index incidence/% index incidence/% index
12 BEM 90.0+ 27.50+ 100.0+ 67.50+ 100.0+ 98.75+
33 Lukenmian 33 5.8 abc 1.44 abed 00a 2.50 ab 0.0a 1.25a
13 B 9 = 85.0+ 2875+ 825+ 59.375+ 95.0+ 91.25+
Chuangyou 9 4.6 abed 4.73 abc 1.8b 8.92 abcd 50a 5.15be
14 EREIE 27 95.0+ 2875+ 100.0+ 62.50+ 100.0+ 91.25+
Lumianyan 27 5.0 ab 3.75 abe 0.0a 3.23 abc 0.0a 5.91 be
15 il 6 5 85.0+ 3375+ 100.0+ 72.50+ 95.0+ 95.00+
Yinshan 6 5.0 abed 4.27 ab 0.0a 250a 50a 5.00 ab
16 151 100.0+ 3875+ 100.0+ 72.50+ 100.0+ 100.00+
Ji 151 0.0a 554a 0.0a 433a 0.0a 0.00 a

T EAE PR bRiEDR . RIS P RER IR 204 OB = R 22 R AG 0 22 57 1. 35 (P<<0.05)

Note: Data are mean + standard error. Different letters in the same column indicate significant difference at the 0.05 proba-

bility level (P<<0.05) by Duncan's new multiple range test.
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3.1 WBHEAEIAIRE ZFERL

RS E I I R 2 RS, B AR R
T, I B AE A TR AL B R A A rp S RT e A A
T, U7 3 rfon] 2 AR A R AT
FEURYLIR , TERR AL 1 AR 220 JE o] AT
A PE VR 27 A 8 T ek , LR FRLT 1 & 7 AR 4
T3] Bt R 7K A B AR A RS LT A AR
FMZYL0S A7 SCHRARGE | B A8 0 KR 2 N
Mo AR ES FELR , A T BB R A, 2B
PelEE A B, R 8 B D R Uy S A
0B R XS AR AR e R 3 TE Z TRAR I R bk
TR 5 A REERA =S TR 30% LA F, AL
FEPRIRRAL 4 PARGER AR I KR
SR ERAMEXCREY), BHARERREL
TR E T L, R 3 AR A L
FEESR RS B 80%LL by FEAKPEEE |,
RIS T TINFELS, 85 1~2 TR S skk
JEES BB 90%!™ , XN AERFSE T AT AN [
FRAG AL RS 25 0] o3 A A I, & IR R R =X
T, H RS AR AT AR R AL,

FIEA SR R R ) AR 1 ~3 AR L B
82.14%~100.00%, N M FMREE 1~3 5 k2 4y
FLBIAE 98.48%~100.00%, AHIF5E M FH 18] K 4
R RRAS [ SR 7 1) il A%, 7 25 RS AUL A 42
JEE 9 FH ) K 25 AR 05 35 o 1 I ) A bk T
BREE 1~3 AR & A R T e
4~6 PR THERAE 7~9 RALE A IR 10~
12 BB, SO AMHCHGEZ RARRL, MRIEHE
PN TR I T2 AR BE IS 24 B [ 4
A B RS AR A5 4~9 A
fat R SR R AL Rp Rt | 2 T MR AR e N T 4%
PO CEEI S — 25 AR N TR ik
ISR AL TR RS
32 MREEHEAIEMARNETL

—AFRRUE IR AR R N T A2y 1k 2 T 1B
BITEARES FE I 2570 AN A AR 280 0 I A 1) 8005
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GG AL EEAS F TSR R oA HET, R
DR TEIR N TR e 4o . 545 L
RIRFNFEAR 38 1 AE IR 1 gt B % 2 T s
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D T AR A B0 ME |2 3230 Bl DL AN [ A
AR AT TR ARG AR 1 P 80 2 (R R
FEAD AR 2T e AR IR s 5%, 7R85 5% 24 h
JE A BRAR RN 22 8 B BB, AR T
AR TEI N T 4R 5 s, e B AR T o 4~9
AL R AR S, SRt ) 75% A
RULTHEE 2 min, TEARESTh b ERA4E 7 B B 4
FhAR AL R TR 78 4, 25 C IR % 3~7 d Bi5E 4
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FERHEH ARSI RF
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