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Impact of Antagonistic Microorganisms on the Growth, Fruit Quality

and Identification of Fungal Diseases in Greenhouse-Grown Melons cv. Momeji
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This study assessed the impact of antagonistic microorganisms on the growth and yield of melon
cv. Momeji in a greenhouse located at the Watershed Royal Service and Development Center, Tha Pong
Daeng, Mueang Mae Hong Son district, Mae Hong Son province, from March to August 2023. The
experiment was arranged in a Completely Randomized Design (CRD) with five treatments, each consisting
of 25 plants as follows: Treatment 1: control (no treatment); Treatment 2: soaking seeds and spraying
melon plants with metalaxyl; Treatment 3: soaking seeds and spraying melon plants with carbendazim;
Treatmentd: soaking seeds and spraying melon plants with Bacillus subtilis; and Treatment 5: soaking
seeds and spraying melon plants with Trichoderma asperellum. The results showed that treatments
with antagonistic microorganisms, B. subtilis and T. asperellum, resulted in the greatest plant heights of
196.75 and 197.25 cm, respectively. In terms of yield, T. asperellum treatment significantly increased
total soluble solids (sweetness) to 11.72 °Brix and improved flesh firmness to 1.68 N. Additionally, the

B. subtilis treatment reduced nitrate accumulation in the fruit to the lowest level of 152.5 mg kg*
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compared to the control treatment. Melon fruit rot disease was observed, with symptoms appearing
around the stem, calyx, and bottom of the fruit as cracks. White fungal mycelium was found covering
the wounds, and microscopic examination revealed spore characteristics typical of Fusarium sp.
Additionally, in severely affected melons, gray fungal mycelium was observed covering the decayed
fruit, with small black fruiting bodies appearing as the lesions expanded. Microscopic analysis confirmed
the presence of spore characteristics of Lasiodiplodia sp. Molecular identification using phylogenetic
analysis of the fungal isolates revealed 2 pathogens associated with melon fruit rot: Fusarium sp. and

Lasiodiplodia sp. Sequence alignment with the GenBank database further identified these pathogens as

Fusarium equiseti and Lasiodiplodia theobromae with 99% confidence.

Keywords: melon, biological control, growth promotion, Trichoderma asperellum, Bacillus subtilis
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(Table 1)

Table 1 Effect of antagonistic microorganism on plant growth parameter in melon cv. Momeji

Treatment Plant height Leaf widths Leaf lengths Male Female

(cm) (cm) (cm) flowers flowers
Control 184.00° 21.75 25.25 11.50 6.5
Fungicidel 182.50° 23.50 25.75 12.00 6.0
Fungicide2 187.00° 22.25 26.25 12.00 6.5
B. subtilis 196.75° 23.75 26.75 12.00 6.5
T. asperellum 197.25° 23.75 26.50 11.75 6.5
F-test *x ns ns ns ns

CV (%) 1.85 5.35 6.56 6.37 11.40

ns= non-significant difference, *,** = Means with different letters are significant difference p<0.05 and p<0.05 by DMRT.
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Table 2 Impact of antagonistic microorganism on fruit perimeter, weight, pulp and skin thickness,
total soluble solids (TSS), firmness and titratable acidity (TA) of melon cv. Momeji
Treatment Fruit perimeter  Fruit weight Pulp Skin TSS Firmness TA

(cm) (Kg) thickness  thickness  (°Brix) (N) (mg/kg)
Control 1.67 48.25 10.60 27.95° 10.47° 1.55% 160.00°
Fungicidel 1.66 46.37 10.92 25.62°  10.62° 1.52%° 170.00°
Fungicide2 1.55 47.37 10.90 22.47° 10.67° 1.32° 187.50°
B. subtilis 1.55 48.75 10.60 25.82°  11.67° 1.55% 152.50°
T. asperellum 1.70 48.50 10.42 26.42° 11.72° 1.68° 155.00°
F-test ns ns ns * ** * *
CV (%) 7.5 3.44 4.50 12.44 4.79 13.41 7.42

ns= non-significant difference, *,** = Means with different letters are significant difference p<0.05 and p<0.01 by DMRT.

HAN1381393L3ALALNITIUUNYDINENIALIAYDY
' o o~
wasunnululsasou
INAITANTIVNTNALTANALLIVDLUADUNUY
91n15U9lsANALUN TAsFIUNAUSIIATOU 9 97 %30
AUNE karUSuAUNaT dsoawannutduledasn

= dy a dl o 174 1 4 ¥
asunsuuv‘\ljmnml,ma Jedduloundeslinaoany

Snvaralesvendos Fusarium sp. (Figure 1-A)
wazlsanatyn (Figure 1-B) Tsanalun (fruit rot) wu
duledmnduiuaquiaimaiiiun o sunavens
azU3ng) fruiting body LBuaeddudn q Weav

A9 Lasiodiplodai sp.

95



Journal of Agricultural Research and Extension 43(2): 90-102

Figure 1 Diseases of melons found in farmers' greenhouses; (A) and (B) fruit rot
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FIU1N13 (phylogenetic tree)

Table 3 GenBank accession number

PCR Primer TS5 5’ (TCC GTA GGT GAA CCT
GCG G) 3’/ ITS4 5’ (TCC TCC GCT TAT TGA TAT
GO)3’ wag sequencing primer TS 5’ (TCC GTA GGT
GAA CCT GCG G)3’/ ITS4 5°(TCC TCC GCT TAT TGA
TAT GO)3’ swunlendu F. equiseti

PCR Primer ITS5 5 (TCC GTA GGT GAA CCT
GCG Q) 3°/ITS4 5’ (TCC TCC GCT TAT TGA TAT GQ) 3’
kag sequence primer TS5 5’ (TCC GTA GGT GAA
CCT GCG G) 3°/1TS4 5” (TCC TCC GCT TAT TGA TAT
GO) 3’ Suunléides L. theobromae

Yrnad ldunuisuiisuainund ou
(identity) 39ANAR18AAY (similarity) 299810 U
Thedlelndtugudeyaiiiefinsesianiu uazvinne
Snvaziieszyvinvondelasldlusunsy BLAST

= 1 a f &
VULATDVIYBULNDILUAVDY GenBank

Subject Score Identities
Accession Description Length Start End Coverage  Bit  E-Value  Match  Pct. (%)
NR 121457.1  F. equiseti 598 6 542 89 976 0.0 535/538 99
KF766192.1 L. theobromae 551 1 535 97 977 0.0 533/535 99

96



Journal of Agricultural Research and Extension 43(2): 90-102

HanN133ATIzaInuilandlalnduaznisasig
ununIAIIAUINTT (phylogenetic tree)
INNANITANYINE NYUETUFIUTNGN
wardnuwaen1edluiana $INAUNITTIATIEN
aduiusiTannsveados wuiansasuun
Wemauvmlsaituaslsananiweusould 1ng
Swunidenana Fusarium 16 1 wila uazdosana

Lasiodiplodia la 1 ¥iin i eurarnuiiandlolna

suaq(ff’sasim%uaﬁiuaqa F. equiseti (Figure 3) Uay
L. theobromae (Figure 4) 7ldannismaasiuas
§1uteya91n Genbank AifianulndiAssiudagis
udadsanuauduius Wosamalsanain
mauuéau%’matﬂuﬂﬁjm%aﬂ F. equiseti AfANAIN
Fosiu 99% uazifesn L. theobromae fifiAnA
el 99% (Table 3)

------ Fusarium polyphialidicum(gi:U34580.1)
------ Fusarium concolor(gi:U61679.1)

--------- Fusariumn begoniae(gi:NR_111864.1)

...... Fusarium guttiforme(gi:NR_120264.1]
------ Fusarium bactridioides(gi:NR_120262.1)

......... Fusarium circinatum(gi:NR_120263.1)
......... Fusariumn boothiilgi:NR_121203.1)

......... FU03-1 contig 1

--------- Fusarium chlamydosporum(gi:AY213655.1)
_________ Fusariumn equiseti(oi: GQ505688.1)

......... Fusarium equiseti(gi:NR_121457.1)

Figure 3 The phylogenetic tree of F. equiseti, the causal agent fruit rot of melon, based on ITS region

Lasiodiplodia brasiliensis(gi:NR_147338.1)

-- LA04-1 contig_1

-- Lasiodiplodia theobromaelgi:NR_111174.1)

-- Lasiodiplodia parvalgi:NR_111265.1)

-- Lasiodiplodia marypalmiae(gi:NR_147341.1)
Lasiodiplodia gonubiensis(gi:KF766191.1)

-- Lasiodiplodia viticolalgi:MR_137059.1)

-- Lasiodiplodia missourianalgi:NR_145222,1)
Lasiodiplodia parvalgi:KF766192.1)

Lasiodiplodia pseudotheobromaelgi KF766193.1)
Lasiodiplodia pseudotheobromaelgi:NR_111264.1)

Figure 4 The phylogenetic tree of L. theobromae, the causal agent fruit rot of melon, based on

ITS region
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