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Production and Qualitative Test of Powder Formulation of
Trichoderma harzianum
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ABSTRACT

Powder formulation of Trichoderma harzianum was prepared by mixing the fungal colonized
sorghum seed blend with carrier at 1 : 3 (by weight). Prior mixing, the sorghum seeds were added
with appropriate amount of water and then blended by using waring blendor. The mixture was then
spread to a thin layer and ari-dried at room temperature in laboratory. Dried prepafation was ground,
passed through a sieve No. 35 with 500 um openning, and packed in the plastic bags. Quality
assesment indicated that diatomite 1 was the most promising carrier which did not affect growth
and sporulation of T. harzianum when mixed with natural soil. This formulation when stored at
normal room temperature for 334 days provided 4.7 x 10° cfu/ gram-powder or approximatelyl.1 X 10*
fold reduction from the 0-day-population. Barley plants grown from seeds coated with 7. harzianum -
diatomite 1-powder preparation were significantly protected from Sclerotium seedling blight. Surviving
plants were 60% over the control and similar result was obtained by using seeds coated with T.
harzianum - bionic compost-powder preparation.
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Table 1 Populations of Trichoderma harzianum in powder formulations prepared by using

various kinds of carriers and stored at room temperature for 334 days.

Population of T harzianum (cfu/g’

Carrier

0 day’ 60 days 90 days 150 days 185 days 334 days
Bionic compost 2.0 x 10° 6.0 x 10° 53 x 10* 47 x 10° 30x10° 0
Black ball clay 3.0 x 10° 24 x 10° 14 x 10° 12 x 108 45 x 107 0
Diatomite 1 53 x 10 9.0 x 10° 1.3 x 10® 12 x 108 7.5 x 107 47 x 10¢
Dolomite 3.7 x 10" 26 x 10% 7.0 x 10 22 x 107 14 x 107 23 x 10¢
Talcum 13 x 10 6.6 x 10° 1.0 x 10° 39 x 102 0 0
Rock phosphate 2.0 x 10 33 x 108 8.0 x 107 50 x 10¢ 2.1 x 10¢ 0
Wongswang compost 2.6 x 10" 8.0 x 107 7.0 x 107 6.4-x 107 23 x 107 51x10°
Diatomite 2 1.6 x 10 33 x10° 1.0 x 10° 23 x 102 20 x 10 0

! Populations of T. harzianum were counted by soil dilution on Peptone dextrose rose-bengal agar

2 Population of T. harziamum at the begining of storage.
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Table 2 Growth and population of Trichoderma harzianum in a natural soil amended with

power preparations at the rate of 20 % by weight.

Carrier Growth' Population’
2 days 4 days (ctu'g
Bionic compost ++ +++ 1.0 x 109
Black ball clay + +++ 1.0 x 10%
Diatomite 1 ++ +H+ 63 x 10°
Dolomite ++ ++ 59 x 10°
Talcum + +H+ 9.0 x 10°
Rock phosphate + + 5.0 x 10°
Wongswang compost - - 9.0 x 107
Diatomite 2 - 9.0 x 10°

' Growth of T. harzianum was evaluated from the presence of mycelial density and spore proliferation on the surface of natural
soil-powder mixture (20 % moisture content) at 2 and 4 days after incubation.
- No production of mycelium and spore on surface of the mixture.
+ Production of thin layer of mycelium covered surface of the mixture.
++Mycelia and spores were produced on scattering soil clumps.
+++ Whole surface of the mixture was completely covered with spores.
2 Populations of 7. harzianum in natural soil-powder mixture at 7 days after incubation.
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Table 3 Efficacy of various carriers contained with Trichoderma harzianum used as seed
treatment for the control of seedling blight of barley caused by Sclerotium rolfsii.

Carrier T. harzianum'

Germination’ Surviving plant’

Bionic compost +
Black ball clay ;
Diatomite 1 ;
Dolomite ;
Talcum :
Control :

725 60.0"
20.0 0.0%
67.5 425"
425 0.0
70.0 60.0°
40.0 25
45.0 325"
75 0.0
275 25.0°
50.0 5.0
75 0.0

'+ Seeds were treated with carriers contained with T. harzianum

- Seeds were treated with carriers (without T. harzianum)

2 Germinated seedlings were averaged from four replications at 14 days after planting.

*  Surviving seedlings were averaged from four replications at 21 days after planting,

4 Means followed by the same letter are not significantly different (P = 0.05) according to Least significant difference test. Data
were analysed through the use of Abbott's formula followed by arcsin Vpercentage transformation.

a d
phAk]]
v A o 4 a9y a
lumsha@enmsmnmuzaune l¥nan
z ) Y
WI¥® T. harzianum (CB-Pin-01) Wy wi'laos-
I'd a o © e d‘ °

aoulun 1 wazdum dumsminauaisizin

4 o) A’ [ 1 1]
wnlsmenisnaanure mszaswiaanain’li

o e & .

aanioMmarunuantiAvese T. harzianum

[] P} 3 oA da 14
wazlinsenunszioudennuilidavesatos

A 4 4 v o a ¥
vousoafu 1 iflunaruufiqungiives

g L. 4 o

slofveavesonlalunasusiasianelasu

1 : s
ANVFUNBININE (Table 1, 2) Fullugumnia
i a . - A’
Mz audmiunisnaanuyesinIuguiag
W% (Soper and Ward, 1981) wenaIniaIsw
o v w9 o a &’
aana1d Wlamlddseansnmvouse 7. har-
. ¥ 9 9 I'd o
zianum Tumsarugulsandr Indvesdnimnsiad

4 D X4 oA

wWasuuas  9AN1INAABINUIIHAUYENHAR

9 o a
Taoldasmaesriinannisinalinlasesas 6o
uaz 42.5 MNARY  (Table 3) deAndDANL

Wan15NAaoIN Backman and Rodriguez-Kabana
¥ o
(1975) 1dsreauiineasunmisldlaszaom
= a o A r'd 4
wiFse  Bngd  wielaeraonluy (Aunsd
a o o &l
Mairlgiine, 2530) lumswiye T
. 4 da 3
harzianum LWﬂﬂiUﬂuTiﬂmﬂﬂmﬂWﬂ S. rolf-
.. o ' Yy ad a
sii Ut (peanut) agelanaaniluamwniGou
naasuazlanaasy na'lndrdgilaszaoy
, - 4 x
Tundrvaanmsifalsnwelfdluaswive T
. ¥ 4 ¢ o0 q Y
harzianum vu 199N laesaenlunmiv
a a Yy A o ] 3 ¥
aunSnalndifedlsedu pH aamauantios
a o ] 1 a v & .
waanwimunsansvduasulvive T, harz-
anum mmsmﬁty"lﬁ’a‘ (Chet and Baker,
(1980)
Y o oy ' A
anudulasgniteesmnazide T
. o3 o 4 dada a v
harzianum 919 utfasunilanldaninanenay
Py A P a '
Havoure lasmmzediadaluszninavuiy
a & ' d a & .
MInan¥e wunsdlveSuede 7. harzia-



a 4 o A
2 yasmand (ne.) U 25 atun 2 175

. a v 4 13 v 4 o
num TaTWIFAA 9 WBlSuAUMSIAUTNIN
@ -] ' s 1] =1 Y o Yy
(0 $w) fanuuanmaduediunulaga win
a as 9 (a
wiwssuunnismsuazl¥dSuuars acon
Y 9 -g d' v W 1) é’ )
uUANUITNTUV ¥R IIMIAY  NaderuTuna
& " oA QU 1 :
Hieannmanal§sorfuszniedsmnds
- s o v v Y ¥ d
foandsznaunuanaredunsluamuiniluas
aa oo 1 . J )
Wandduwe T harzianum luszvinaiuasy
A9 9 veamswaanayerfumsthude niswaw
Tugtvoaunar  msaannudu (mnluid)
4 y A v J P
wolilanaroura  wenaAtaITWITHAIRYY
o 9 9 v a d'l o o =] I
fu o launnuvaandaananunNe19leen
< A 1 o
UsznounieaduuSgniiuanaranulusie
a < = v @ Y ! kY
avidea  39019UANUANAIRUNIAN TUATY
AM5F0AININNTIAV0AYD  HAZNITIDNUDY
JA Y &l [ ~ 9
adosolafunnuin  WUATHUDINTIFNI
aezaon'luy 1 uaz 2 nwaalulsunalne
Y Y o o o P~
wasanRuinmsuigwestuilmuaay ity
A5 ANUUANAIVRIYTEANTNIWUDIAITH
LY 1 A A
Fina17 919 UNaIpININANNUUANAIIVDY
= a =4 d‘ o o o '
Fuaznoudunis minmiunalaezaonlum
luduSuuvesnndliFiafazavegnielu
a ¥ A a0 4 Y
futty  vsemsiusnazansUsenoudu 9 1an
o i ¥
widzalu (sedy, 2531) laszaenlud 1 #ild
lunisnaasetiioansenouves aluminium
ey . . . 9
dioxide (Al,05) U@z silicon dioxide (5i0,) MY
Adany PyraxR (Pyrophyllite) il anhydrous
. ey o I's X
aluminum silicate 1WuenUITNOU LAZIINNA

1815

M o g .
PyraxR wausIuiu&e Trichoderma spp. Wog

A1INAAeIN Papavizas er al. (1984)

é 11 1 A’
Gliocladium \Wo¥IBLUNINTZUUAZINOUTD
« X A4 a . aad  Ada ' Y
wuuFefimionladsil  i¥3aegsoalauiu
WuRedudumsly diatomite 1 dmiums
¥ L4 1 Qo QA
naaosluasatiuiu o3l noulz AU TR
- a sdda a v A .
mandazANandnudninanowe T. harzia-

=< Vo a =] 1] a
num 3075 1a5uanvaulanansauuituedrase

9 (% a g X
msldfeninluletimtuarswure T
. ] 9/ 1 < a
harzianum 28 1Welessenlasiasnazniy
iy aasavuamisenlugulsand i
¥ X
Yot NTadamumannie S. rolfii laaun
4 4 4 yvave a ¥ & 4
wemssunuFeud 19 Nellerviioantnn
TufloninluTefinfimsdsznoudunidingwie
{ \ B Z
IMMINMINTANADN TNV U¥D T har-
. y A o P AV &
zianum laeflanindu duiu mIsnaunTe
T. harzianum $i5mnageadluilominluletia
Yy o o Y a
udnh ¥ luaamasiuil - HuuaTindiee
Jll .. a A a
AIuRUITe S. rolfsii luAuvisaamsifialn
& A o v Y v = a a
eanmFedanan ldedraliyse@ninm

asi
9

a X . &
MINAANIYD T. harzianum WWBNIIAQN
< 1 'Y &, d' a
waa Tagmsnauwaarsniinlldugsenndy
' 4 ¥ , Y ] P
aguuaad1Ivhaiy wunmelaezaenlun 1
o3 d’d a o 3 a &
Aumsmnidszanimwmgan nasmsiiaou
4 & da P a a
wonaunareni laozaoy lunadludusssuna
9y .
Wa1 T, harzianum swsoaadulonazaes
Y - - o A ]
lasi5r  adeflunudedininnuiidineg
9 ' o Y
18uundt 334 Ju uazaamsinalsandt vy
9 I'd s VY ' Aad =S 9
voud1imd lagandinssuitaruguiaies
Az 60

fi’wauqm

YouoUANEINNUAMLNITUNMTITHIUNI
A uazlnsanisanudiniionadnnisum

[
=l

3wa1ﬁmnymmaﬁ§—tﬁﬂuizUz'n 2 (KU-JICA
Phase TT) i I&mivayudunuganumsive
uawmﬂnﬂmﬁﬁmqﬁmﬁamimym‘?;"le’ﬁga
Lﬁﬂﬂﬂﬂﬁ'ﬂidﬁﬁi1ﬂﬁ1ﬂgUﬂTSﬂﬂﬂﬂd



- d 4
176 2. inyAImand (ney.) Un 25 atiun 2

Y a
19N1391303

(4 a Aoy Aa
AuI91sinadrgiinet. 2s30. Jgiine
A’ N - L
o, AMZINEAT WM INUAUINYAT

fans, NJUNN. 673 u.

F520% UINAIN. 2531, WOIMIINGIWALNIS
& o a A ad

auguire lsanyluaulasdr3s. srwau

N15IVUITUBADAINNITUAULNTIHAT
ITOUMINA, NTUNNI. 235 U.

]
o/ 2 o

A dAa q’; S w
Y8 NATFU. 2531, ﬁim’]"ﬂﬂ1ﬂ’lvl“lj. auUn

a o

= [ 4
wulemoualad, ngaumwa. 530 u.

Backman, P.A. and R. Rodriguez-Kabana. 1975.
A system for the growth and delivery of

biological control agents to the soil. Phyto-
pathology 65 : 819-821.

Chet, I., and R. Baker. 1980. Induction of
suppressiveness to Rhizoctonia in soil.
Phytopathology 70 : 994-998.

Elad, Y.,I. Chet, P. Boyleand Y. Henis. 1983.
Parasitism of Trichoderma spp. on Rhizoc-
tonia solani and Sclerotium rolfsii-scanning
electron microscopy and fluorescent micros-
copy. Phytopathology 73 : 85-88.

Henis, Y., P.B. Adams, J.A. Lewis and G.C.
Papavizas. 1983. Penetration of sclerotia
of Sclerotium rolfsii by Trichoderma spp.
Phytopathology 73 : 1043-1046.

Jones, R.W., R,E. Pettit, and R.A. Taber. 1984.
Lignite and stillage : Carrier and substrate
for application of fungal biocontrol agents
to the soil. Phytopathology 74 : 1167-1170.

Papavizas, G.C., M.T. Dunn, J.A. Lewis and
J. Beagle-Ristaino. 1984. Liquid fermenta-
tion technology for experimental production
of biocontrol fungi. Phytopathology 74 :
1171-1175.

Soper, R.S. and M.G. Ward. 1981. Production,
formulation and application of fungi for
insect control, pp. 161-180. In G.C. Papa-
vizas (ed.). Biological Control in Crop
Production. BARC Symposium No. 5.
Allanheld, Osmun Co., London. 461 p.

Wells, H.D., D.K. Bell and C.A. Jaworski.
1972. Efficacy of Trichoderma as a bio-

control for Sclerotium rolfsii. Phytopatho-
logy 62 : 442-447.





