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By
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January 2005

Chairman : Professor Sariah Meon, Ph.D

Faculty : Agriculture

Trichoderma spp were tested as a biocontrol agent against Rhizoctonia solani
Kuhn on Brassica rapa. R. solani was isolated from infected vegetables and
confirmed the pathogenic to three cultivars of Brassica causing pre-and post
emergence damping-off. Confrontation assay, based on the inhibition of mycelial
growth and colony overgrowth, showed different degrees of antagonism by
Trichoderma isolates to R. solani through competition and mycoparasitism. Two
primers (OPC-11 and OPC-15), and RAPD-PCR analysis were used to establish
the variability between the nine Trichoderma isolates. The results of which were
used to construct a Dendogram. OPC-11 generated 19 RAPD fragments
ranging from 200 bp to 3000 bp and OPC-15 generated 18 RAPD fragments
ranging from 300 bp to 4000 bp. They successfully grouped the Trichoderma
isolates into two main clusters as species aggregates viz. T. harzianum and T.

virens. The DNA polymorphism confirmed the identification based on cultural
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and morphological characteristic. Two of the isolates T. harzanium (UPM40) and
T. virens (TV3) were found to establish well on and colonize the roots and
rhizospheres of B. rapa. The mixture substrate rice flour and molasses (1:4 RF:
ML w/v), incubated three days under shaked culture (100 rpm), was the best for
the inoculum production of both Trichoderma isolates. It produced the most
conidia (30 x 10°and 22.13 x 10° conidia / g dry mycelium) and mycelium (42.65
mg and 43.97 mg dry mycelium) for UPM40 and TV3, respectively, after only
three days incubation. The biomass production was highest at 30 °C incubation
temperature for both isolates. Further, desiccation for four days at this
temperature still produced good spore viability. UPM40 incorporated on oil palm
trunk and chicken dung (OPTCD) and stored at 28 °C and 20 % MC had a
significantly longer (P < 0.05) shelf life than other treatments. The shelf lives of
the liquid antagonist preparations (UPM40 and TV3) on two food bases and
carriers (distilled water and % strength 1:4 RF: ML medium) kept at 10 °C and
28 °C were also evaluated. UPM40 incorporated in the % strength medium and
kept at 28 °C had a significantly longer shelf-life (P < 0.05). The dry and liquid
formulations of UPM40 could reduce the population of viable R. solani colonies
in the infested soil. Both the applications were as effective as the fungicide
(Brassicol® 200 mg /L) in protecting the B. rapa against Rhizoctonia pre- and
post-emergence damping-off. Bio-coating the seeds of Brassica with similarly

reduced damping-off by R. solani.
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Abstrak tesis yang dikemukakan kepada Senate Universiti Putra Malaysia
sebagai memenuhi keperluan untuk ljazah Doktor Falsafah

SISTEM PENYAMPAIAN INOKULUM TRICHODERMA UNTUK
PENGAWALAN PENYAKIT RHIZOCTONIA PADA BRASSICA RAPA
Oleh
IBRAHIM MOHAMED DAGHMAN

January 2005

Pengerusi : Profesor Sariah Meon, Ph.D

Fakulti : Pertanian

Trichoderma spp telah di uji sebagai agen kawalan biologi terhadap Rhizoctonia
solani Kuhn pada tanaman Brassica rapa. R. solani telah dipencilkan daripada
sayuran yang dijangkiti dan disahkan kepatogenannya pada tiga kultivar
Brassica menyebabkan lecuh pra- dan pos- kemunculan. Pencerakinan
bersemuka, berdasarkan perencatan pertumbuhan miselium dan langkau
pertumbuhan koloni, menunjukkan tahap keantagonisan isolat-isolat
Trichoderma yang berbeza terhadap R. Solani melalui mekanisme persaingan
dan mikoparasitisme. Analysis RAPD-PCR dan dua primer (OPC11 dan
OPC15) digunakan untuk menentukan kebolehubahan di antara sembilan isolat
Trichoderma tersebut. Hasil analisis digunakan untuk penyediaan dendogram.
OPC-11 memberi 19 pecahan RAPD diantara 200bp dan 3000bp dan OPC-15
memberi 18 pecahan RAPD diatara 300bp sehingga 4000bp. la mengkelaskan

isolat Trichoderma kepada dua kumpulan/aggregat species viz. T. harzianum



and T. virens. Persamaan DNA mengesahkan pengenalpastian berdasarkan
ciri-ciri kultur dan morfologi. Dua daripada isolat, T. harzianum (UPM40) dan T.
virens (TV3), didapati menetap dengan baik di atas dan menakluki akar dan
rizosfera B. rapa. Campuran substrat hasil pertanian, seperti tepung beras dan
molasses (1:4 RF:ML w/v), dieramkan selama tiga hari sebagai kultur goncang
(100 rpm), adalah yang paling baik untuk penghasilan kedua-dua isolat
Trichoderma yang di uji. la menghasilkan konidia (30x10° dan 22x10° konidia / g
miselium kering) dan miselium yang optima (42.65 mg dan 43.97 mg miselium
kering) untuk UPM40 dan TV3, masing-masing selepas hanya tiga hari
pengeraman. Pengeringan biomas adalah tinggi pada suhu pengeraman 30 °C
untuk kedua-dua isolat. Selanjutnya, pengeringan selama empat hari pada
tahap suhu ini masih memberi kebernasan spora yang baik .Penambahan
UPM40 kepada OPTCD dan disimpan pada 28 °C dan 20 % kandungan air
mempunyai usia rak yang lebih tinggi dibandingkan dengan yang lain. Usia rak
persediaan cecair antagonis ( UPM40 dan TV3) diatas dua makanan asas dan
pembawa (air suling dan V4 kepekatan media 1:4 RF: ML), disimpan pada 10 °C
dan 28 °C juga dinilai. UPM40 ditambah kepada " kepekatan media dan
disimpan pada 28 °C mempunyai usia rak (P < 0.05) yang lebih panjang
daripada yang lain. Persediaan kering dan cecair UPM40 mengurangkan
populasi koloni Rhizoctonia yang bernas di dalam tanah yang dikerumuni.
Kedua-dua rawatan adalah sama berkesan dengan rawatan racun kulat
(Brassicol® 200 mg / L) untuk melindungi B. rapa daripada jangkitan pra- dan
pos- lecuh Rhizoctonia. Saduran biologi biji benih Brassica juga mengurangkan

kejadian lecuh oleh R. solani.
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PCNB Penta-Chloro-Nitro-Benzene

PCR Polymerase Chain Reaction

PDA Potato Dextrose Agar

PDB Potato Dextrose Broth

PGPF Plant Growth Promoting Fungi
PGPR Plant Growth Promoting Rhizobacteria
PIRG Percent Inhibition of Radial Growth
POME Palm Oil Mill Effluent

RAPD Random Amplified Polymorphic DNA
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RH
SEM
Spp
TAE
Taq
TE
Th
TME
Tv
UPM
uv
viv
WA

Relative Humidity

Scanning Electron Microscopy
Species

Tris-HCL- glacial acetic acid-EDTA
Thermal aquatius

Tris-EDTA

Trichoderma harzianum
Trichoderma selective media
Trichoderma virens

Universiti Putra Malaysia

Ultra violet

Volume per volume

water Agar

Micro liter
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