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ABSTRACT

Colletotrichum truncatum is an economically important anthracnose causative agent of

soybean pods and caused serious problem in soybean production in tropical regions. The objective of

this study was to determine the efficacy of different fungicides in controlling anthracnose disease on

different reproductive growth stages of vegetable soybean. This study found that C. truncatum isolate

PL-01 was the most virulent pathogenic strain in soybean pods. Seven fungicides were tested for

inhibiting ability to the fungal strain in laboratory. Four fungicides inhibited mycelial growth completely.

Then, fungicides mancozeb B0% WP and azoxystrobin 2oyo + difenoconazole 12.5o/o wlv SC were

tested for control ability in different reproductive growth stage of soybean. The results revealed that

spraying with mancozeb B0% WP at the rate of 40 grams/ 20 liters of water in the early flower (Rl) and

Beginning pod (R3) stages can suppress the anthracnose disease. This study concluded that

mancozeb B0% WP can reduce the occurrence of anthracnose disease. Moreover, it can be used as a

substitute for carbendazim and reduce the cost of production.
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Table 1 Pathogenicity test of Colletotichum truncatum causing anthracnose in vegetable soybean pod

afler 7 days of incubation at room temperature (28 ! 2"C)

lsolate no. Lesion diameterl/

(mm)

level score lsolate no. Lesion diameterl/

(mm)

Ievel score

CM.O1

CM.O2

CM.O3

CM.O5

CM-06

NN-01

2.03 cd

0.00 d

7.04 b

8.27 b

6.97 b

1.36 cd

PL.O1

PL-02

PL-03

KK-01

KK.02

KK-03

14.30 a

0.00 d

0.07 d

0.00 d

1.76 cd

0.83 cd

e

0

0

0

1

1

1

0

2

2

Z

1

F-test

cv. (%) 28.13
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rn?vashur-hrenErnnm.rcrrla.rn-urirq-qtiorr'lurrnii'uffilisr c. truncatumlrnfloulfrilGrnr

nrr:-lo.rnurir{orrd'ayrvr3.: z tfrBrfizunflTurisnrrreSzulorrdu"lar{arlur;aTudumnrir.rnYuvrT.:afifi

(Tabte z) arrrlori'urir{orrd'avrfifl1N1?nf,uri.rntrn?ryIa.:rd'u"[at6'a:.rqrni (toov") 6o prochtoraz,

pyraclostrobin, mancozeb, uau azo{ystrobin + difenoconazote rfior:$aurfiaunluqnrntuqu fl'r?flotti'utq

& f,o - Y q e 6 h v r u u
rirqprrfromfrilaratiutitnr?ts?6yflo{tfrulara{n{ilr lduri carOendazim 50% WP (70.96%) aonnd'atrTu

-r2v

n'rrfinr*'rflo.i Mamatha et at. {2018) fiuu'jrart mancozeb arrulmriuflqnlrls?rutAutmtottfru"ltLrdorr

C. truncatumtd'did4n iriurdarffunrrdnmrotfrqarnv,i'sa?1 (2558) fiuu'ir prochloraz rnv mancozeb
vv

rTufl.rn r ne? ry :r o.r rdula rd om C. gtoeosp o i o i d e s lil l oox uio ulia u tfi fl u ri'uq n nrr r.l qri

n1?6ndud'lrrTorn-udr{nr{anlunrrn?unilt#arr c. truncatum'luurlnrr.lnnrufrnr{uda&rtu6or
eiraa6-"4v1
iln a n fi es g c n'r o 1 fl a { n r r rs?q t h uta vr r r dT u til u n-u {

ArlJolrYuri,{nrd'arr 2lrtn do mancozeb ttnv azoxystrobin + difenoconazolekfrdonunv
o 16 i J d , tt -- "- - tr

urrur'ld'lunr?flflno{f, tf,o{slniltilofrfiuritTuti':nrrtn?rgto.ttfrorr C. truncatum rrirrTu 100% unvrflLl

n',rdfir.^rnn uioul?arrfiauri'unrrflo.:ri'urir{nrr{or.rio z tfln (Tabte z) uiarjrflnd'ru,rdo.:datilurvfl:

no (traymdnrnrlmurrfirufi) rurr,lrrird'tdnrrrfrnrtrn uu'ir fir.lfraTruuTufrru'jT.:a;avn1?rs?ryffirltrlvrr'rfiru
4 u rv
r !r/{ufinilxuortatnrerlatriurir{nrdorrfi'ld'lunrrdnyiu TnHnrrdnyiu mancozeb lu 2 *ilv, do rvt]r Rt

(rvuvriuoanflsn) unv?vsv R3 (rvuvr?rufrnffn) firirfftflnrrrfrntrnrioar'4^ (s.zs) (Tabte 3) unnri'r.r
r Je e v -aja t y ' 

t

otiTtfiu-ar{r6'ryurt6fii,rrTrn??iliEfrdnviud',:arjrn-lz{r fur:IutrJlufiflflr.rrAfl,rli'l.uiunrrdnviu mancozeb
j i - d , d v v 1 .J r 4firrflv R3 (?va:r?:rfrorrTn) rfifl{aEir.i6a,r 6onnda{fi'un1?frnu1so.r Nathan et al. (2014} fiuu'irnrrdor
r r & . B,

flurtl?ila{nunlsntso?'rfiryuy Rt u?o R3 svri,rElnnn,r'rruTuu?'rfla':lrntd'unv Travis et at. (2o:u) fr

" Means in a column followed by the same letter are not significantly different (p < 0.05).
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nl?il?v{ili{ln1mvriu11fi neofi l8 rurivrarasrnumrnramf Evrurrrmri'rnn{tt6u.iufr a-g nurrerr zso4

r o! y u 3 i - 6
flu"i1n1T"tdfirrflo.:riurir{ntframtfrai'nn1?Irnttouttvrrntua luryay R3 $ny R5 a'rN1?nnfln,11]J?ur[?.1

to.:Irn uou ttu rnTunlur;a yoiun d'rtd'

Table 2 lnhibiting ability and cost of different fungicides on mycelial growth of Colletotrichum truncatum

Fungicide lnhibltionl/

(%)

Cost

usage rate/ Z) L Price/package

(Baht)

Costl20 L

tank (Baht)

pyraclostrobin 25Yo W N EC

prochloraz 50% WP

mancozeb 80o/o WP

azoxystrobin 20% + difenoconazole 't2.5% w/v SC

carbendazim sOV.WP

fluopyram 2570 + trifloxystrobin 25% w/v SC

iprodione 50% WP

Control

100.00 a

100.00 a

100.00 a

100.00 a

70.96 b

50.85 c

44.68 d

0.00 e

10 ml

2og

3og

20 ml

2og

10 ml

30g

28.0

30.8

7.5

19.0

5.6

37.0

30.0

700 (250 ml)

770 (s00 s)

250 (1,000 g)

950 (1,000 ml)

280 (1,000 g)

1,850 (500 ml)

500 (500 g)

F test

c.v. (%) 1.5

" Means in a column followed by the same letters are not significantly different by DMRT p S O.OSI

Table 3 Disease severity index (DSl) of Colletotrichum truncatum after fungicides application in full

seed stage (Reproductive stage 6) of vegetable soybean

Reproductive Stage Fungicidesil Mean (B)

Mancozeb azoxystrobin + difenoconazole H,O

R1

Rl+R3

R3

R3+R5

R5

10.21 e-h2/

5.73 a

6.46 ab

8.33 b-e

6.88 abc

8.65 b-g

7.29 a4

9.38 d-h

6.35 ab

8.44 b-.f

10.83 fgh

1 1.35 h

1 1.04 gh

9.27 c-h

8.75 trg

9.90

8.1 3

8.96

7.99

8.02

Mean (A) 7.5281! 8.02 B 10.25 A 8.60

F-test (A) = 
.

C.V. (o/o)A= 19.6

F-test (B) = 
*

C.V.(o/o)B=14.9

F{est (AxB) = --

'' M""n. in a row followed by the same uppercase letters are not significantly different at P<0.05 by DMRT

'Mern. in a column and row followed by the same common letters are not significantly different at P<0.05 by DMRT

ns = not significant, . = significant at P S 0.05, ** = significant at P <0.01

J , 16 . n
fiommqaourrJoftfiurln, ?ilur6a?1 c. truncatum luwdnrduri-ua-.:n1?ilfirilq{r{R1n uu,ir m6a

- Jo t , u v . - i Y - d r rd . & t 4v o v
fluqilsFrv,liln']fl6't?llo{nun1qfltx0?1yr'l2 f,'r? Ntljost{umn'r?}11Jtdoil,nnm't.inilEnn,luqilafl'l.11.JuEjf,1ary

o -.Ja t, u '
$lnflvl1r6flaprv{urtiln.rcrr{1? mancozeo firyry R1 rrny ns finlafrfiun'nrrnur{arioadnn [vi'rli'u 3.17%tt

(Tabte +) uiuda.r niunlrdnr*'rro,r Joshua (2019) dnrir,:,jrryEJyr,rn1dfiil?yRvr6nrvrlunrr'ldarrr-lo.riYu
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nl?il?v{ila{1nl??yrirlx'rfi ni'rfi iS rvriusrd'arnumrarztnftmarurmrilrvr{r6u.iufi a-g d'urrnru 2564

rimnr4'omrurnfi4nda ri'rrudo.:luryay Rt uio ns dodnurd'ruqrunrnroru.r6nuTu{vru'h u.rfinfiufidor

viuoYraarr mancozeb frrsuv R3 unv ns fir:-lofifiunhru.:onrrrrr.uaoarfi' oe% ldudaqrYuu.r6nr,furffis{ti
d , u 

I 
t dd

6rrrdud',:Erarr mancozeb firvar R'l rav ng firilafrfiurinmutanrrmrgrufi 61% (Tabte 4)

Table 4 Percentage of Colletotrichum truncatum detection and percentage of germination in vegetable

soybean seed

Reproductive

Stage

Detection (%)

Fungicides

Mean (B) Genrnination (%) Mean (B)

Fungicides

Mancozeb azoxystrobin +

difenoconazole

distilled

water

Mancozeb azoxystrobin +

difenoconazole

distilled

water

R1

R1+R3

R3

R3+R5

R5

3.58 a'r

3.17 a

3.42a

3.42a

3.75 a

4.17 a

4.64 a

3.83 a

4.83 a

3,58 a

7.83 b

7.83 b

7.67 b

8.83 b

8.75 b

5.19

5.22

4.97

5.69

5,36

60 abc"

61 ab

5't b-e

63a

54 a-d

52 b-e

47 def

50 cde

50 cde

43 eI

51 b-e

51 b-e

48 def

43 ef

39f

54

53

50

52

45

Mean (A) 3.47 4.22 8.1 8 5.29 58 4B 47 q1

F-test (A) = 
-+ F-test (B) = 65

C.V. (%) A= 20.1 C.V. (%) B = 17.3

F-test (AxB) = ns F{est (A) = 
* F-test (B) = 

- F-test (AxB;= nt

C.V. (Yo) A= 14.2 C.V. (o/o) B = 10.6

" Means in a column and row followed by the same common letters are not significantly different at P<0.05 by DMRT

ns = not significant, . = significant at P 5 0.05, ** = signifi cant at P 50.01

d?rl
Dvjy

n1?ilflno{fid'rrJ''r?flttufl[doer C. truncatumqrnfrur{,:ud'rlr,ldo.:rTnnnvr'ttfia{o1n1Tfrnrlnfrqrn

rrr,rdtrJqnlunlntuf,ounynlnny{uaontda.rtufial,fr'ri,rt{u tzlotsram unylr:.L"irr{art Colletotrichum

truncatumteltramfruqlnn (PL-01)arrurrnrioTrnunytirl#tfrnus^rarYrrTn*ru,ldaol.nfi4n rvirrl'u t+.so

frndrrume 6rrirt:J1{'[un1?ilnfiounfior]rvrfiurlrvfiuEnruro.ifi'r?flo.:furiT{n rd'orT z tfio vruir
,

prochloraz, pyraclostrobin, mancozeb, uay azoxystrobin + difenoconazole f,1]]1?ntTUtknTtrnirgrfrulm

nt.rrfru1tt6' 1OOX fu16'6'ortdon mancozeb ttnv azoxystrobin 2oo/o + difenoconaz ole 12.5%wlv SC 6s

o i< a, d 4 4 , 6 6 v t J a i
ufluarffifrmn10nN11{ lunrrfinurrrflynl?Anyiuluttila.ror6nufinuuo n,rrilao{yr?yEJynl?ts?rutfrulrtiq
- d u 6 d r ^ "-- L 4 a " l
d"ruf,urnTuriTflanlTAav'iu mancozeb ,6"nrr +0 niruriari{ 20 firtr tirTurTuufiotoTnnnluryny[]Noonaan

" 
. rJ d- 3

uaurvev[]ufiorrTnnurrn:-lo.:ffutrnuouumrnTunluf,rtudo.r#naor'[A'6 rflarqTnfiTonrnuurfio?161[urtT?Fr

fi t riou d 4 r, 6 n #r {u fi rr n r fruq u ri'i un y 6 1N 1 ?nI{m n ril u fi 'r r ca rbend azi m bi

2769



n1?il?;xla{1n1??ytilltlr' r,i':fi 18 ruurtvrarffgrnuflrfirs{nf ivrarrrmriluyi{u?{u {ufi a-g fu,:rnru 2564

y6

[ond1fa1{o{

fi'nflfmfruur'rrrni tfiuu? nNflrola rnynirufl1 nr rirrl'rr. 2502. rlryfrvr6nru#rd'rur,{utriqrrrhrJoinlu
&oo.ia-i

n1?ftqUqNtfiatt Col/e/otrichum truncatum s. l. drtumt?nuauttytfprluatolrirlu6o.:rTnAnfr

frruvnurioar*1a.:riurir{nrd'orrn'rfruurrrBr. r.uriu[nua? flvr' +z(afufi 2):23s-248.

tnBnf rtrirrurnlunr ar.ni6 nfurt d. zssz. tJrvfrvrir.rnto.rrd'orr:.Jfr:1n:{Trichoderma spp. nionrrnru4ru
,ttq

tra uou rrurnTuato.: rTr uudo.rlutra yriudou. r. rn r*nr 25(3) : 229-2g6.

orrfiuriinuv,2559. rlr;fivrhnrulo.rd'rrdri'oruaruqrnd'urjy?orttn;Nrnyno'[unrariori"rurrrioTrnnau

uyr rntualunin. r.tu sr erc n{ua sryr atula E il;i z+ (ariufi 3) : 4s6-468.

fladme d'ntqt'rm, fin'rN1fi ri'xuri.r, flfrn'r:{trl:iudonn, 4{1n'r n'arfiniluararrud'ndou,vrr4ulwd.

2553. riorornrrmdoutrufiodrfltilfuuorryruariodur.dfrru.rYurru6nr,{ufflrrlyrortd'a.:dm{.

?.tnr*af 26(1):85-92

frqa qtu':aflsrf unv oqatr qrglrrri. zssA. r.rnflo{a1rrnfi Prochtoraz, Benomyt, Carbendazim,

Azoxystrobin, Mancozeb ttnr Copper oxychloride oianrtnrrlnrrutrnuauuyrrnTuatarurirtirnr.

iq-cdrlilileari g(z) : t s-zo
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