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Product development for Trichoderma mixed

with pelleted organic fertilizer
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Abstract

The aim of this research was studied
the concentration of spores of Trichoderma
harzianum and molasses concentration
that suitable for the production organic

fertilizer pellets mixed with T. harzianum
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this studied involved two factors. The
experiment was set up as a completely
randomized design (CRD) with 20 treatments.
The effect of spore concentration of
T. harzianum and percent of molasses
solutions on survival rate, spore counting,
physical and chemical properties of the
pelleted organic fertilizer were studied.
The results show that spore concentration
at 6.25x10" + 1.46 spores/ml mixed with
15% molasses (treatment no. 9), 6.70x10°
+1.26 spores/ml mixed with 5%, 10% and
15% molasses (treatment no. 12, 13 and
14) and 1x10” + 0.14 spores/ml mixed
with 10% and 15% molasses (treatment
no. 18 and 19 gave the highest survival
rate of T. harzianum on organic fertilizer
pellet. The treatments no. 18, 13, 19 and
14 gave highest spores concentration
content as 4.25x10°+0.39, 3.23x10° +0.45,
2.42x10° + 0.52 and 1.90x10° +0.13 spores
/ml on, respectively. The result suggested
that, molasses was necessary for
T. harzianum and the treatment no. 13
(spore solution at 6.70x10° spores/ml
together with 10% molasses) and 18
(spore solution at 1x10° spores/ml
together with 10% molasses) are suitable
for produced in the pelleted organic
fertilizer mixed with T. harzianum. When
considering on survival rate and spore

count parameters.

Key words : Leonardite, Cow manure, Marigold
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ADTLAUANUILTUTDININUIANG (Mmolasses)
i 5 seeu bewn 0% (ldldnniena),
5%, 10%, 15% uay 20% DRSINAL 450

Taddnsraledunsd 1 Alansu 213wNuNs

NABBILUU  4X5 UWANDLSUALALINUNUAT
vaaBsLUUgdNaNYysal (4x5 Factorial in CRD)
U 20 AISUNISNAGDY FISUNITNAADIaY
5 4 (Table 1)

Table 1 Treatment number from factorial combination of molasses and T. harzianum

concentration.

T. harzianum’ concentration (S)

Molasses’

concentration 0 6.25x10'+1.46 6.70x10°+1.26 1x10°£0.14
M) (spores/ml) (spores/ml) (spores/ml) (spores/ml)
0% T1 T6 T11 T16
5% T2 T7 T12 T17
10% T3 T8 T13 T18
15% Ta T9 T14 T19
20% T5 T10 T15 T20

Mntunsamediudnisiitinsen
vondes1 T. harzianum vudineduvsd
NAIHENAULAAZAISUN1ITAaY  Laglead
agar method fnLUasRINTGUDY Kawasaki
and Machado (2013) Gaustazadsduiaosns
Jg91nUaagiIFuN1TNAR0INIIIUNDINS
PDA (potato dextrose agar) 41uu 10 Win
3 41 Uuflgamnivieadunan 4 Su udani
untfumsaiesdes T. harzianum uas
Aurandesi§udn1sidinsenvenios
T. harzianum uueM13 PDA laanans
Weddusnsiitinsenueadas T. harzianum
= (ai’wmmﬁmﬂeﬁﬁ%jam T. harzianum \a3¢y
fAnudiadefiomn) x100 Tagldazerna
Tun1smeaes 0-31 Tu

1150529 Us U aUes 105
T. harzianum Tudededun3dlunsazsiiy

Msvaaesiiszezal 0 (MdwAnase) 15
uaz 30 Ju vesmsfiuinw Taedsds 10
n%u azangluthnduiiteindousinns 100
faaamns wewe vortex Wwnar 1 wdl
Tntuhlunsesrunsunsua 35 lunseu
Paswruasefinsedddlunsiaiu Tagld
Hemacytometer as1atuUSuniaUas way
AnsgaunInnILAlves e duniduay
Foslaslawedun dud audu A
Wunsa-ans (pH) Ansilidia (EC) s
dunseing (OM) wazUSuasIneIMNTnean
Iaun lulasiauiionun (total nitrogen)
WoanoSaavan (total P.O) wazlnwunagey
ﬁgwm (total KZO) IATILRHANITNAAB S
1PeALAT1ERANULUTUTIUNSEDR (ANOVA)
wavilSouflounadedes DMRT
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T. harzianum Tudiadedunsgndniusng
Hunan 0-30 Yu wui SUSinaeUedides
Tnslawmasuiiuiy 1dun fsunsmaaesd 9
(fuduan 0.017x10" Wy 4.1x107 aveise
fiadans), Msunsnaaesdl 12 (aauan
0.26x10" 1Ju 1.63x10" alasnoladang),
f3unsveaes?t 13 (fiuduan 0.37x107
WJu 32.33x107 alessefiadans), #15u
Msveaesit 16 (Wuduann 0.31x107 Wy
19x10" alasradadans), ssunsvnassd 18
(fuduann 1.17x107 1{Ju 42.50x10" avas
fefiadans) uavssumMmnaesi 19 (ATu
910 1.47x10" 1Ty 24.17x10” alosreliadans)
agnalsinu §idednlusosinidenanududu
sywiansavateavesitosilaslamesuniu
nniaafingauiigaiideslaslamedin
WildR eun frsunismaassii 13 (6.70x10°
+1.26 alasneiiadans + Molasses 10%) &
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Table 2 Percentage of survival of T. harzianum after mixing with pelleted organic

fertilizer.

Percentage of survival

T harzianum  Molasses”  qreatment 0V 39 7™ 11" 15" 19" 23 2rh 31
concentration concentration ho. day day day day day day day day day
) ()]
0% T1 07 0 0 0 0 0 0 0 0
5% T2 0 0 0 0 0 0 0 0 0
0 10% T3 0 0 0 0 0 0 0 0 0
15% Ta 0 0 0 0 0 0 0 0 0
20% T5 0 0 0 0 0 0 0 0 0
0% T6 100 100 90 90 0 0 0 0 0
5% T7 100 100 100 90 90 80 0 0 0
6.25x10" 10% T8 100 100 100 60 46.67 30 16.67 0 0
(spores/ml) 15% T9 100 100 100 100 100 100 100 100 100
20% T10 100 100 100 100 26.67 13.33 0 0 0
0% T11 100 100 100 96.67 66.67 40 0 0 0
5% T12 100 100 100 100 100 100 100 100 93.33
6.70x10° 10% T13 100 100 100 100 100 100 100 100 100
(spores/ml)) 15% T14 100 100 100 100 100 100 100 100 100
20% T15 100 100 100 100 83.33 66.67 0 0 0
0% T16 100 100 100 100 96.67 83.33 40 0 0
5% T17 100 100 100 100 100 100 70 56.67 46.67
1x10° 10% T18 100 100 100 100 100 100 100 100 100
(spores/ml) 15% T19 100 100 100 100 100 100 100 100 100
20% T20 100 100 100 100 100 63.33 30 0 0

Y After production is completed, ¥ No growth was observed in our tests

30 Ju Winiuain 0.37x107 aesireiiadans
Wu 32.33x107 aesreliaddns wazsinsu
nnsneaeel 18 (1x10°+0.14 alesne
a3ams + Molasses 10%) LUSunuaUes
Foslaslamesuuduiusnwm 30 Yu ity
970 1.17x10" alasseliadans Wu 42.50x10’
aUsisoladans (Table 3)
AINN15ATIERFUURN1 AT VD
suvadeain  wuinddauty Aan

Ty oC

Wunsa-ae (pH) Ansu i (EC) Ysuned

Sunedng (OM) drA1egsening 22.45-23.63%,
5.9-6.81, 1.24-2.86 ds/m wag 30.50-39.27%
LAY UM TIAT VSIS 9 SVIAN
Iaun lulpsiewionun  (total nitrogen)
WoaneSasanun (total PO,) waglnunagey
MauUA (total KO) wuln Usunalulasiau
woaneSauazlnunadeon Tuleduviddadn
nadoslaslawmesinnouiudnwiiusyanm
1-1.27%, 0.94-1.2% uwag 0.93-2.22% &1y

LY

a16u L‘ﬁL!lﬂ@]’]ll‘ﬂi%ﬂ’?ﬂﬂiu‘aﬁl}"lﬂ’]imwﬁi
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Table 3 Spore counting of T. harzianum after mixing with pelleted oreganic fertilizer.

Haemacytometer count

T. harzianum Molasses’ Treatment (Values are x10" spores/ml)
concentration (S) concentration (M) no. 0day 15" day 30" day
0% T1 0" 0° o
5% T2 0" 0° o
0 10% T3 0" 0° o
15% T4 0" 0° o
20% T5 0" 0° o
0% T6 0.013+0.0° 0° o
5% T7 0.013+0.0° 0.002+0.0° 0o
6.25x10 10% T8 0.014+0.0° 0.035+0.0° 0o
(spores/ml) 15% 9 0.017+0.0° 1.38+0.32° 4.10+0.56°
20% T10 0.018+0.0° 0.006+0.0° 0o
0% T11 0.21+0.12° 0.012+0.0° of
5% T12 0.26+0.04° 1.42+0.38% 1.63+0.08°
6.70x10° 10% T13 0.37+0.03° 1.37+0.13% 32.33+4.51°
(spores/ml)) 15% T14 0.31+0.04° 1.36+0.15% 19+1.27°
20% T15 0.33+0.1° 0.012+0.0° o
0% T16 1.33+0.14" 0.035+0.0° 0o
5% T17 1.30+0.05 1.88+0.13° 0.63+0.12°
1x10° 10% T18 1.17+0.14° 15.27+2.68° 42.50+3.91°
(spores/ml) 15% T19 1.47+0.25® 18.33+1.76 24.17+5.2°
20% T20 1.57+0.08° 0.90+0.04 0o
S " x .
M * . .
S *x *x -
%CV 4.47 5.87 5.37

Mean in each column followed by different letters were different significantly by Duncan’s multiple range test (DMRT). **=0.01, *=0.05

" No found spore in our tests

Sostmumnasidedunid wa. 2557 aw
Nyl aAle (afufl 2) WA 2550
Uunausimemnsuanludeduniddndanay
Woslaslawedumduiuuiy 15 Yu wuh
flulnsiaudszanas 0.62-0.97%
Uszanel 1.21-1.62% uazilwuvaiuuyUszanu
1.89-2.75%

& o

Sunsgeninnaniiaslasialnasunduiy

Woanasa

wazUSunasmeImInantude

Wiy 30 T wundlulesiaudssann 0.66-
0.82% weanaTauszuny 1.08-1.44% Uay
Tnuwna@onyszanas 2.02-2.75% iulaan
Ysunalulnsiauannmsiesigsneuiusne
feorgnsifiuil 30 Ju TUaanasegisunn
MNT1L9UY9 Danielson and Davey (1973)
AtUAYUI des1 T harzianum annsald
wraslulmsiau (nitrogen source) Tunnsld
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Table 4 Properties of pelleted organic fertilizer. 2
8
T. harzianum Molasses’ Treatment pH Moisture EC oM 5
concentration concentration no. (%) (@s.™ (%) O[
(S) (M) @
0% T1 6.68% 23.62 1.24 30.50"
5% T2 6.54"" 2371 1.44°" 31.24"
0 10% T3 6.47¢' 23,57 152" 35.04"
15% T4 6.45°% 23.55 233 33.88°
20% T5 5.96' 23.05 2.59° 35.99 %
0% T6 6.80° 22.88 1.29' 30.40"
5% T7 6.60™ 23.05 1.61°% 32.83"
6.25x10 10% T8 6.34 23.62 1.59% 31.87%
(spores/ml) 15% T9 6.18" 22.85 1.68 3536
20% T10 5.90' 22.95 2.42° 38.95%
0% T11 6.80° 22.45 130 32.40"
5% T12 6.64°° 23.63 2.34< 36.94°
6.70x10° 10% T13 6.65" 22.66 253" 37.16¢
(spores/ml)) 15% T14 6.38°" 22.68 2.21° 36.47
20% T15 6.35" 23.02 2.60° 38.74%°
0% T16 6717 23.02 1.34" 3156
5% T17 6.56" 23.28 1.70¢ 32.67"
1x10° 10% T18 6.52"" 23.02 1.85° 38.11°
(spores/ml) 15% T19 6.01" 22.82 2.64° 3557
20% T20 6.07" 23.09 2.86° 39.27°
S *¥ ns XK *¥
M wx ns o o
SXM XK nS XK *¥
%CV 1.85 5.21 6.10 6.08
Mean in each column followed by different letters were different significantly by Duncan’s multiple range test (DMRT).
**=0.01, ¥=0.05 and ns = nonsignificant
paseuledlangnaniauns wu  lugdves G
KNOB, urea, casamino acids, L-alanine,
L-aspartic acid, L-glutamic acid, L-cysteine, PINHANITNAADINAUINAR S U
L-leucine, D-aspartic acid, L-histidine, Jeduniddnidianauivosilasiainesun
D-alanine wvashulasiaulugd (NH)" N uaz  wandliiuinniniisadinanudilusiedns
a1 T. harzianum agltunadlulasiaulad  n1sfiddinsenvendesilaslamesuivuiin
- I =~ A o v + a { v v QI ¥ ¢ v
Tugdves (NO,’ -N oruluamanilevilv - Jeduvisddledesddialunmsiiuiiniu ale
lulasinuvesdeduridanas (Table 4) ARLEDNTIUIU 2 FSUNISNAABY LAkA A1SU
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Table 5 Analysis of total nitrogen, total phosphorus and total potassium in pelleted

organic fertilizer.

T. harzianum Molasses’ Treatment Total nitrogen (%) Total PO, (%) Total KO (%)
concentration  concentration no. 0 15t 30t 0 15t 30t 0 15t 30"
(S) (M) day day day day day day day day day
0% T1 1.02% 078 080 094"  1.23% 1.19 1.04" 1.23%  228°
5% T2 1.16°  097° 074> 111°  1.35° 1.18 096 135 275°
0 10% T3 1.18°  0.85° 0.74°¢ 098"  1.25°% 1.17 113" 125 260"
15% T4 119 0.92° 0.69“ 092" 1.26°¢ 1.08 1.45° 1.26%%  239%
20% T5 1.27° 083"  074°°  099° 142> 1.25 175 1.42°9 263
0% T6 115" 074  075* 097 1.33%¢ 1.21 2.22° 1.33%% 259"
5% T7 1.16° 067 073°°  1.03" 1.53% 1.32 095  153® 266
6.25x10" 10% T8 1.16°  0.71°%  073*  0.94* 1.41° 1.24 1.34°¢ 1.41%  264%
(spores/ml) 15% T9 1189 069  073°°  1.05° 144> 1.26 173 144" 2667
20% T10 1.16° 072 076™  099¢ 1.41° 1.33 1.85° 1.41% 247
0% T11 101" 064" 0.66° 0.90™  1.42° 1.24 1.03/ 1.42° 202f
5% T12 1.09' 0.68 070  0.94% 1.327¢ 1.22 1.09' 1.32%% 226°
6.70x10° 10% T13 111" 068" 075" 0.96’ 1.61° 1.44 155°  161° 260"
(spores/ml)) 15% T4 109" 069 069 106% 1.21° 1.13 117" 121% 256"
20% T15 1.19¢  0.74%"  076™  1.07° 1.42" 1.26 1.45° 1.42%% 2,60
0% T16 1.01' 067" 066%™ 088" 1.44" 1.17 0.95% 1.44%¢ 247
5% T17 1.05) 067" 068" 092° 148 1.29 0.88" 148  229°
1x10° 10% T18 111" 065" 0.70*  0.94* 1.327¢ 1.20 0.93% 1.32%% 253"
(spores/ml) 15% T19 1.13% 065" 0.76°%  1.05°  1.62° 1.39 1.07" 1.62° 256"
20% T20 1.23° 062 0.82° 1.20° 1.38* 1.30 1.65¢ 1.38“° 255"
S % s ns e x ns . = *
M *% *K *% *% ns ns *% *% **
SM % s - e x ns . > %
%CV 0.034 3.11 4.99 0.13 3.96 4.40 1.59 0.06 2.36

Mean in each column followed by different letters were different significantly by Duncan’s multiple range test (DMRT).

**=0.01, *=0.05 and ns = nonsignificant
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