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5. ABSTRACT

Methods of controlling charcoal rot disease caused by Macrophomina phaseolina in Chai
Nat 80 blackgram variety were determined at Chai Nat Field Crop Research Center, during
October 2012-September 2013. The randomized complete block design was performed with 4
replicates for 6 methods. The results found that on PDA Trichoderma harzianum grew faster
than M. phaseolina. Likewise, T. harzianum also obviously inhibited growing of M. phaseolina
colony, as compared to control. It was also found that mixing up T. harzianum, compost and
soil at the ratio of 1:4:10 into the soil before planting Chai Nat 80 had seeds contaminated with
the disease of 29.0 percent, compared to 58.7 percent of the uncontrolled treatment. Using of
mixed T. harzianum also showed the highest yield at 4.38 gram per plant compared to 1.88
gram per plant of the uncontrolled treatment. In addition, mixing up T. harzianum into the soil
also showed the greatest pods per plant (14.8 pods per plant), seeds per pod (6.4 seeds per
pod) and 100 seeds weight (5.76 gram), compared to 8.4 pods per plant, 5.3 seeds per pod and
100 seeds weight at 4.51 gram, respectively.

Key words: blackgram, charcoal rot, Macrophomina phaseolina, Trichoderma harzianum



IRANIINAADY 01-13-54-02-01-03-07-55

fa v A

Y mugifeiivlideumn o.dles 2. 9owm 17000 Wnsénm 0 5640 5080-1
? aontAdeulsuas NN ALIUNAIIIU NTNIYINITNEAT I9INT ANY. 10900 WA 0 2579 3930-2
UNAnEo

yaaeunsmueulsaidiiAnaniios  Macrophomina phaseolina  Tudidenfiasiug
Foum 80 seUINRBUNAIAL 2555 - ueneu 2556 o esfumnislsaiiy watlsesounnans AUy
WlsTuum MAUNITNAaLLUY Randomized Complete Block 91u2u 4 g1 Usznoudensstisns
pupulsadingnisineg 6 nsads  Wisudleutunisldeuailsn  msfnwisaveades
Trichoderma harzianum Giamié’uégaﬂﬁw%mml%m M. phaseolina U115 PDA lagn15invuia
Telafiwoadesn wuiiden T harzianum S8nsninasydiniiden M phaseolina uazauns
fudamaasaivlavenidos M. phaseolina I wamsmuaulsn wuinsaandudeulandeden 7.
harzianum TugUdunauveades:deviindu Tudhsdn 1:4:10 Wieduduwdadulsasign 290
Wedldud Tuvaiimslimurulsalivesifuimdaidulsngean 58.7 Wedldud funandn wuin ns
ranfureulgniedion T. harzianum lusUdiumasmeadesdevdniu Tudesadm 1410 1
thviinudegean 4.38 n¥usesiu luvueiinislinuaulsalimimdniudasiian 1.88 nfusesiu uenainil
fanuinsranaunowlgniedien T, harzianum Tsuuiindesu Suauwdeseiin wasdwiin 100
wingean Ao 14.8 Hndasu 6.4 wiasoiln waglyihmiin 100 wiawidu 5.76 n¥u wnsannisll
muaulsafilvisuauiindesiu S1unuwdeselin uazdimiin 100 whasiian fo 8.4 Hnsesu 5.3 wiasde
i uaglvhimidn 100 wiawihiy 4.51 ndy

Aman: HLTeRA1 13ALNAN Wes1 Macrophomina phaseolina 931 Trichoderma harzianum

6. AU

TsAuidwesiadefisiinanides Macrophomina phaseolina wuszunavhAEsme
fududeafad vilsdudeuansenissnuaglaumin L%aﬁmmaamﬁ’aagiuﬁuié’lﬂunmmu dlevi
msUgnishlifimdulsa uenaniidendsenmsodnlusudahlifamaunissuinvesdo wandy
Hamddadethdndeiilumizdudien slefidosinluseilisnuazsdududslai
Suusemu (fgaun wazUden, 2531) safumsmuuameuddamlseisedanusiduseiou daad
msfnwdasumstesiuidalsanaeds Wy nsrgnudsseaisiadineulgn lnenuiinisaquuie
pea1siAll benomyl Wlvrnenvesdnfiudulasesidusvedsranas (asla, 2540) uenani

Uaqulafinnsundeqduniduiindsdneg unldlumsaiveulsn wu nsldwesilaslawesin (audn,



(%
[

2546) Faazrieannisldansiaiacls n1sveassnstliigauszasdiienisrivaulsanimliugiileamem

Wugenae NUsEAvEan

7. Aawiluns
aunsal

Ly o

. WaANUgANTeIRA WudTeun 80

—_

\Fes Macrophomina phaseolina

) L%jai’l Trichoderma harzianum

. 91NsLAeaTes Potato Dextrose Agar (PDA) uag Water Agar (WA)
. wandnsdmsuRsweneEes

. QananaRnnuieu

. NIEANAWNT YUIRLEUEAUNaIS 12 i

- Jeinilans 12-24-12

O o0 ~N O U1 B~ VW DN

. @134A3 benomyl 50%WP waga1siall thiophanate methyl 709%WP

10. ansiadiUesiufdnuuasdngivy

11. gunsalluosdjiinisuazqunsnidmivldlunisugnifon
29n13

1. NM9E38Y inoculum maaﬁam M. phaseolina

Tnensidsaiosn M. phaseolina vusEathiineiiunsevendosudensyuuadatiing
it Sahunldlunsnaaes §031 inoculum TldRe 2 % WAW Ghwth inoculum/AlwnAuuis) 6
U1 hagALY, 2540)

=Y

2. MSLHTUUNY

4 1
a a o [ s IS =

dndaiugiadeifiadiugdoum 80 usindedfinanivaisazats sodium hypochlorite
nduiluugnlufuild inoculum 1031 M. phaseoling Faussylunszaisdiuinn vuln
Gurnausnans 12 i S 3 dusionsznns
3. MIANYINITAIUANLIA
2IUNUNIINAADILUU Randomized Complete Block $1uau 4 61 Usznaudienssuianis
AIUANLIALLNAT 6 NTIUTT LauA
1. eanfufeulgninedies T. harzionum lugUdiunauvesdes:devindu lu
ons1EIY 1:4:10
2. paniinneuUgnineansiall benomyl 50%WP 8051 3 nsu/iuan 1 Alansy
3. agnianneulgnaeaisall thiophanate methyl 70%WP 8031 7.5 nSu/wén 1

Alansy



4. NUANSALANEIBIT T, harzianum AIMUUTY 1:200 AERAIFUNTEIRINDN 7

[y

W wagrugmn 7 T udeseey RT
5. 9iuansiail benomyl 50% WP 8051 20 nSusiadn 20 805 Wulonllgiiianeny 30
U 1 %3’ a gj U
Tukagnug1dn 2 ASe 90 7 Ju
6. lifinnsmunulse
Aa [ [

4. MInTradeulsaNAauAULLAR

4 2 a 1w 1@ & s a o ! aal 5 A c s ¢ & &

WeiueInande duiieg1audndudeiiiaituwiaznssuisvowmngnionilosiduduandu
15ALUAA8735 Agar Plate Method Uu®IM1S18E41T0 PDA

5. MIANYNAVINTOT T, harzianum ANSEUEINTIA3YVBTT1 M. phaseolina ULDIMIS
PDA

\88491%951 T. harzianum SaAUWBSY M. phaseolina U185 PDA 1aglagsaulazAueg

x g o W ¥y o ooX g X ¥
uFsAte MnUuTavwIalalaliventesvia 2 VN WNTENATOTNATYRNUALLTD
szgzIaaniung

WaunanAw 2554 - fugney 2556
daunaniunIg

viesUuRn1stanity waslsuseuvnass audidevlsteum

8. NAN1INAABIAZIVITAL
~ v ¥ - z . ¥ .

NANITYAABIANYINITEUEINITATYUVOUTOTT M. phaseolina 1aendes T. harzianum Uu
919113 PDA 1nen151aeiiesn T. harzianum 570051 M. phaseolina U1491113 PDA 291001310
ualalatveados nuivualaladvesdiosis 2 Winduedesinsa Inewuilndies T. harzianum
v a < J & . [ o A | & . a LY 2/
H9MTIN9ATEYLTININTOTT M. phaseolina Wagnasaniuil 2 wuindesa T. harzianum 1a3gyviuidule
YDUYIN M. phaseolina 1081@e1 T. harzianum fvwadurugudnanslalatl 2.5 lwufuns waglie
31 M. phaseolina fivuadunimugudnandalail 1.7 wuiwnslaeduleies M. phaseolina fdnuae
N & . a < & & a [ & [
Weaily Lagwules) M. phaseolina WSQYWMNAUABATDIUIA 9 LWURLIAT NAIINEEY 4 U
(Table 1)

HAN15AIUANLIALINAIAENTINITEeY Wud Wesidudnmadulsaniiluwdndndeiiafmas
nMaNgNgIlANLANANTUNIERRTEING 29.0-58.7 Wesldun aArruuususiulunisveass (CV)
wiriu 21.83 Wesidud mansmiuaulse wul1 niseanAuneulgnineidest T harzianum Tugy
drunauventes:Jondn:iu Tudnsdiu 1:410 Tdesdudwandulsamgn Ao 29.0 wWosidud us
Liunnsannssuisnaqnindaneudgnieansiall benomyl 50%WP 8031 3 niusiedn 1 Alansy
waenssNIsNAgnuanneulanmeaisiail thiophanate methyl 70%WP 8m31 7.5 niusewwan 1

Alansu Tuvaginislimuaulsaliosiduiuandulsngian Ao 58.7 Weosidud (Table 2)



Frunananesiudefidmdsnisauaslsanssudsingg nud1 margnAufeulgniedes 7.
harzianum lugUdumauvendes:dendniu Tudasan 1:4:10 Wihndniudngegn 4.38 n3usiody
sosaunfe nMswuaNsaraIede T. harzianum esdiudu 1:200 mevdsiudaBeaiassen 7 fu
uaziugn 7 Yu aufleszey R7 wasniswuainiall benomyl 50% WP 8w 20 niuseth 20 Ans iy
detudefinsiony 30 Tuuazviugidn 2 ast un 7 u Tagliduinuda 276 uax 224 nfustesu
Turedinisliauaulsalihuinudaian 1.88 niudedu uenanidmuinnisaaniuroudgnie
Ao T, harzianum Wsuuiindesiu Swausdasiolln wasmidn 100 wiegean Ao 14.8 Hnsesiu
6.0 winsoiln uaglibmidn 100 wianhiu 576 n3u wandsnnslimuaulsafilisuuindesy
Srunuwdasielln uazdmiin 100 whesian fo 8.4 dnsedu 5.3 whasieiln uarlvimiin 100 wén
Wiy 451 n3u (Table 3) Wmnmansvaseuauouuzd1 masmueulsahdiinanides M
phaseolina ensliiBnsranAufeutgniees 7. harzianum lusUdiunasmeatos Joviin:iu

(1:4:10) wuwhlildkandnaegauasanunsoannisinioluinle

9. a3Unan1TMnaRLAzdalaUaIUE

WATNT0T1 T, harzianum fen1ssudsninanentes M. phaseolina Uue s PDA WUt
o1 T. harzianum S8ammaaiadaniides M phaseolina waranunsodudamaiaigiulaues
o5 M. phaseolina 1§ wan1seuaslsn wuinmsagniudeulgndiedies M. phaseolina Tugy
dunaueatosndeviindu ludnsd 1:4:10 Wideddudwdalulsadan 29.0 wWeddus Turne
fimslimuaslsaliesidudndniulsagegn 58.7 Weosidus funandnnwuin mingnauneulgnie
des T, harzianum TugUdiusauvesden:eviindu Tudasan 1:4:10 Whhwinuwdegean 4.38
nusiady Tuvaisfimsldaunulsalidimiinudasan 1.88 niusafu nisranAudeulgniedes T
harzianum Wi uauiindesu Swausdaseiln wasdmdn 100 wingwan Ao 14.8 Hndedu 6.4 win
soiln warlviiwiin 100 wlawhiyu 5.76 n¥u wanssnmshimugulsedilisiuuiindedu S1uam
wiadetln uaztmiin 100 whasan fe 8.4 Hndedu 5.3 wisadeiln uagliintn 100 wiawitu

4.51 N3y
10. nMsunanuIveluldusslev
FBnsauaNlsAIA AN Macrophomina phaseolina Tudaligniamila a1uise

T Judeyadmsuwugiinisdesiumdalsaniie fliussavsnmiiinuasnssely

11. 19NA15919949



2"

U1 ysasly wagUTun giund. 2531, Tsanidvesdudeafiai. wih 242-257. Ty : s1e91uNanTs
Sundwfoinisnuideduden afd 3. 21-23 noeineu 2531 @ quidaaiugunuaans
WA 0.9113179 2.N18YULS.

adle a Bedlul. 2540, Tsandad (Charcoal rot) sesdamdesuarnistesiuiidn. Jaymiiey A

NYASANERS UInededelul,
I Asvinanssy a¥a NaUnge wasnsndl Useialgna. 2540. NSASYeaeT1 Macrophomina

g

phaseolina Tudaus1e9 vaaiyn1enaIn1sinenasn. w1 175-185. 1 : 1e91un1sUseyy
ydinmatadeuietiedsd 7. u lsuslnawuunsud a fvaflan,

aufn AuiAesh. 2506, msldideslaslamefihauaudesianvnlsafivlufiu. tonaisusznouns
pusmnwmsnaiessrAnvenederinslanedii ludeunguaiay 2546, a1 gusuimadngiiy

Jardnansys nsudaasunisinyas. 1l 7 wih.

Table 1 Inhibition of Trichoderma harzianum to Macrophomina phaseolina on PDA

at different incubation periods at Chai Nat Field Crops Research Center in 2013.

(Average from 6 replications)

Incubation time (days) colony diameter (cm.)




T. harzianum M. phaseolina

1 1.2 1.0
2 25 1.7
3 3.0 1.2
4 4.3 0.2

Table 2 Effects of different methods of controls of Charcoal Rot caused by
Macrophomina phaseolina on seeds infected with M. phaseolina of Chai Nat 80

variety at Chai Nat Field Crops Research Center in 2013.

Treatment % Infected seeds

1. Mixing up with T. harzianum 290 a
2. Seed treated with benomyl 50% WP 359a
3. Seed treated with thiophanate methyl 70% WP 373 a
4. Spraying with T. harzianum 40.7 ab
5. Spraying with benomyl 50% WP 39.3ab
6. Untreated check 58.7b

CV (%) 21.83

Mean in the same column followed by different letters are significantly different at P<0.05 level by DMRT.

Table 3 Effects of different methods of controls of Charcoal Rot caused by
Macrophomina phaseolina on yield, 100 seed weight, pods/plant and seeds/pod
of Chai Nat 80 variety at Chai Nat Field Crops Research Center in 2013.

Treatment yield Pods/plant  Seeds/pod 100 seed
(g/plant) weight (g)
1. Mixing up with T. harzianum 438 a 14.8 a 6.4 a 576 a
2. Seed treated with benomyl 50% WP 1.95 c 80b 6.2 ab 446 b
3. Seed treated with thiophanate methyl 191c 78 b 5.7 bc 5.07 ab
70% WP
4. Spraying with T. harzianum 276 b 10.5 b 59c 531 ab
5. Spraying with benomyl 50% WP 224 b 93b 5.3 abc 4.99 ab
6. Untreated check 1.88 ¢ 8.4 b 53c 451b
CV (%) 26.9 19.0 8.6 13.1

In the same column, means followed by the same letter are not significantly different at the P<0.05 level by

DMRT.
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