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Morphology and Pollen Morphology of Durian

(Durio zibethinus Murr.) cv. Long Lab-Lae

wae lanal”
Phichai Chaikla”

Abstract: Morphological study of durio (Durio zibethinus Murr.) cv. Long Lab-Lae in Tambon Na Nok Kok, Lab-lae
district, Uttaradit province showed that it was a perennial plant and straight trunk. The bark was dark grey in
colour. The leaf was simple with distichous phyllotaxis. The leaf blade was oblong with acute apex and cuneate
base. The floral formula was 4" K Cs Apsag G- The pollen grains was observed under light microscope
and the scanning electron microscope (SEM). It was found that the pollen appeared as spheroidal monad.
The exine sculpture was psilate. Pollen aperture was tricolpate type. The results of this study are useful for

further studies in plant classfication.

Keywords: Durio zibethinus Murr. cv. Long Lab-lae, Morphology, Pollen morphology
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Figure 1 Morphology of Durio zibethinus Murr. cv. Long Lab-Lae
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] I 1cm Aand B = leaf C = inflorescence
D = flower E = fruit
F = calyx G = petal

H = bract | = stamen

I 05cm J = pistil K = seed

Figure 2 Drawing of plant parts of Durio zibethinus Murr. cv. Long Lab-Lae
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Figure 3 Pollen morphology of Durio zibethinus Murr. cv. Long Lab-Lae under LM (A) and SEM (B)
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Influence of Storage Temperature on Physico-chemical
Properties of Marian Plum (Bouea macrophyilla) cv.

Toon Klaow

TTnn 497194 waz Wanla Fusun”

Pattama Sang—ngean” and Pimjai Seehanam”

Abstract: Marian plum fruit cv. Toon Klaow (Bouea macrophylla cv. Toon Klaow) were harvested during their
peel color changed from green to yellow (at 75% color break). Then they were stored at 5 +1 °C (86 £5%RH) in
order to compare with fruit stored at ambient condition (32 +3 oC; 86 +5%RH). Subsequently, fruit from both
storage conditions were determined for their physico-chemical properties every alternate day until the end of
storage. The results showed that the fruit stored at low temperature had longer storage life and lower weight
loss than the one stored at ambient temperature. Moreover, the storage at 5 1 c (86 +5%RH) had higher
firmness, titratable acidity (TA), and vitamin C content, but lower total soluble solids (TSS) and TSS/TA ratio

compared with those stored at ambient storage condition.

Keywords: Marian plum fruit, storage, temperature, physico-chemical properties
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Figure 1 Change in weight loss (A) and peel color (B-F) of marian plum fruit cv. Toon Klaow during storage
at 5 +1 C (86 +5%RH) and ambient temperature (32 +3 ‘C and 86 +5%RH)
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Table 1 Weight loss and peel color of marian plum cv. Toon Kloaw stored at 5 +1 C (86 +5%RH) and

ambient temperature (32 +3 'C and 86 +5%RH) for 4 days

Peel color
Storage Weight loss
hue angle
temperature (%) L* a* b* chroma (°)
5°C 179+0.31° 6548 +1.60 20.43+2.03 44.66+3.91 4914 +4.01 65.38 £2.12
ambient 898 +1.12% 64.78+1.38 21.16+1.85 43.90+1.79 48.76+2.15 64.28 +1.69
2-tailed Sig. 0.00 0.21 0.30 0.50 0.75 0.13

Means followed by different superscript letters within a column are significantly different (2-tailed Sig. < 0.05)
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Table 2 Storage life of marian plum cv. Toon Kloaw stored at 5 +1 C (86 +5%RH) and ambient
temperature (32 £3 'C and 86 +5%RH) for 4 days

Storage temperature

Storage life (days)

5°C 12 +0.00°
ambient 4 +0.00°
2-tailed Sig. 0.00

Means followed by different superscript letters within a column are significantly different (2-tailed Sig. < 0.05)
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Figure 2 Change in Firmness (A), pH (B), total soluble solids (C), tritatable acidity (D), TSS/TA ratio (E)
and vitamin C contents (F) of marian plum fruit cv. Toon Klaow during storage at 5 +1 C (86
+5%RH) and ambient temperature (32 3 C and 86 +5%RH)
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Table 3 Firmness, total soluble solids (TSS), titratable acidity (TA), TSS/TA ratio, pH and vitamin C

content of marian plum cv. Toon Kloaw stored at 5 1 c (86 £t5%RH) and ambient temperature

(32 +3 'C and 86 +5%RH) for 4 days

Storage Firmness pH TSS TA TSS/TA Vitamin C
temperature (kg) (%) (%) ratio (mg/100 g FW)
5°C 3.48+40.43% 282+0.06 14.13+0.78° 1.47+0.09° 9.65+1.02° 20.05+0.99°
ambient  1.88027° 3.08+0.14  17.0740.38% 1.11+0.07° 15421.04° 8.62£0.00°
2-tailed Sig. 0.00 0.06 0.01 0.01 0.00 0.00

Means followed by different superscript letters within a column are significantly different (2-tailed Sig. < 0.05)
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Genetic Diversity of Genus Diospyros in Southern Thailand
Using RAPD (Random Amplified Polymorphic DNA)

Technique

UWSINSSOU INMYA" Y UAL ASHAS WIRAT

Praewphan Ketsamul”? and Charassri Naulsri”

Abstract: The study is to assess genetic diversity among 96 samples of Diospyros collected from southern
Thailand (Chumphon, Surathani, Thang, Phatthalung and Songkhla province). Total 96 samples of 16 species
and 2 unknown were first identified by morphological characteristics. RAPD markers (Random Amplified
Polymorphic DNA) were then used to assess the genetic variation of the populations. In observation of leaf
morphology, the differences of leaf venation were found. Total of sixty 10-base oligonucleotide primers for RAPD
were first screened, and 8 primers were chosen to assess genetic variation among samples. From total 168
fragments generated by those primers, 167 were polymorphism (99.40%). Genetic similarities and relationships
among 96 samples were estimated and a cluster analysis was performed using NTSYS program (Version 2.1).
We found that genetic similarity among samples ranged from 0.404-0.994 with an average 0.580. The
dendrogram showed that the 96 individuals were classified into four groups that clearly separated each species.
From 16 species studied, the most similarity was found between D. areolata and D. philippensis while the most
distance was between D. diepenhorstii and D. wallichii. The 2 unknown were found to be closer to D. decandra

than other species.

Keywords: Diospyros spp., RAPD (Random Amplified Polymorphic DNA), genetic diversity
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UNARED: NIANEIAMNIAINUAIENWAUGNITNTRINTANA Diospyros Tunalfiaaslsymelng Taenfususs
wmﬂ@ Diospyros mnmmmuws mm{]iﬁm ZSRITIN Lmemm AUl 16 1hA (species) 94 Ay wazly
NILITABN 2 Hu s9aeAY 96 By mmmmnwmvz{mmmwmL‘ummu sauiumsmatinanfiada AN
NIANEANLUEAIUgIANEN wummmnm\mﬂmmﬂmﬂu fianansouenAsuansndlia ﬂfauwmmw ANty
nnsmageuiaamaTiaenfiefia [edulF nsue i 60 nses Andeniies 8 Tnswes ieAnmnanny
LLﬂ?ﬂaqum@aﬁq@ﬂNﬁmﬁLﬁumﬁywm WUUDUAEeRY 168 wny Wuuaui fiAsuansnes 11w 167 uny
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Table 1

List of Diospyros ssp. used in this study with place of collection and no. of samples

Scientific name

place of collection

no. of samples

D. areolata King. Songkhla, Trang, Surathani, Chumphon 7,2,1,3

D. bejaudii Lecomte. Trang 4

D. buxifolia Hiern. Songkhla 2

D. cauliflora Blume. Trang 3

D. decandra Lour. Songkhla, Trang 1,1

D. diepenhorstii Miq. Songkhla, Trang, Phatthalung, Chumphon 8,7,8,4

D. ferrea Bakh. Trang 3

D. filipendula Pierre. Trang 2

D. malabarica Kostel. Trang, Surathani, Chumphon 6, 3, 1

D. mollis Griff. Songkhla, Trang, Surathani, Chumphon 3,4,4,1

D. montana Roxb. Songkhla, Surathani 2,1

D. philippensis Gurke. Songkhla, Trang 3,1

D. rhodocalyx Kurz. Songkhla, Trang, Surathani, Chumphon 3,1,1,2

D. rubra Lecomte. Trang 2

D. transitoria Bakh. Trang 3

D. wallichii King. Surathani 3

unknown Trang 2

Total 96
200  fadnFuiwmingn usdetineliaz@ankan 1uan 2-3 A5e Boeesues Wk 70 wesiius 500

uTAsiawman ANty extraction buffer (PVP-40,
NaCl100 mM, EDTA 0.5 M, CTAB 2 Liafufus)
$9urU B-mercaptoethanol  Wndu 2  afidus
15um3 700 lulmsans ldluvaaneninunain e
Widiniu vluafigoumnd 65 esmaaiiea Wunan
15 Wi N Tnunadanes@imn 300 lulasans nay
waen luwwn utudadiunan 60wt tuvies
1A239 13,000 sausiawnd iuwean 30 Wi gn
ansazaradaulalavaaataninunainlud LA
paalsedn 700 Tulasams nduvasalluiwn o i
1981 20 W7t Tusesiiguuni 4 esrsadaa o
TAuiFa 13,000 seusiawf Wunan 30 Wi ge
asazansdavilalduannianmuneilua aniiudy
laTatnsniuea 500 lulasdns nduvaanlluiiie
AnAznauRifuie viaanenalifiqmugfl 30
29ANTATYE UTeNnnd 30 WA R19nsna U8 uLe
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- A, e o e .
Tulasdms Nrunsudifiuiclingumng e naaann
TuazaenzneuALiwesae buffer [Tris-HCI (pH 7.5)]
10 a4 Tuan3 waz Na,EDTA (pH 7.0) 1 Hadluand]
20 lulnsang Nonunndiies USNEAEWEN MY
-30 aANLTALTed UNLBNIRLE e NAN A LE Aaanig

= o a @ a @
WReuauiuAEueNInIg W (WanaRLduwe) Tng
A1snaLaninsinsdauuasnilsa Wudu 0.75
ulasidus Anensanaaulniln 100 Taas luansazans
TAE  buffer fianuwauRiaued lEsnawedmanTuslus
meoagaunelfiuasgansilalawan 260 wnluwes uia
= ~ . P A o Y o a &
uEauneuld A s uanadalEduALEuLe
UIATFIL
a9

msAaaaninsuad
AALABNALEULBTaINTAN A Diospyros 17
et mNTiin Ae Diospyros areolata King., D.
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bejaudii Lecomte., D. buxifolia Hiemn., D. cauliflora
Blume., D. decandra Lour., D. diepenhorstii Miq., D.
ferrea Bakh., D. filipendula Pierre., D. malabarica
Kostel., D. mollis Griff., D. montana Roxb., D.
D. D.
rhodocalyx Kurz., D. transitoria Bakh., D. wallichii
King. a2 unknown Welfiflusumlunnsmsagey
v InsiesTimsnzaslunsuenANLANG 1T ite
ana Diospyros Finnnsdnen st Taeld a3
au1m 10 Hapdlalng a1uau 60 4iin Aa OP469,
OP470-72, OP474-76, OP478-79, OP482, OP484,
OP485-87, OP489, OP494-99, OP501-03, OP506,
OPA01-03, OPAQ8, OPA15, OPA18-19, OPB01-16,
OPJ05, OPM05-06, OPY15, OPCO1, OPC03, OPCO07,
OPT04 waz OPR03-06 uﬁ%ﬂqﬁh§,2545;La§uwm,
2539; Yamagishi et al. 2005) FmaiN oA LE
linamaTiafidansidanudindusesansazanei

philippensis Gurke., rubra  Lecomte.,

Wueedtsznausing o) Al tinauie.2 lulnrsdns
tiesidindiu 10 wihaesildegasa (10x buffer) 2
a al A c v v a a %
10lAsams wunidanmanlss Wiy 2.5 Aaaluang
2.5 'lulpsans feandianalang Windu 150 Naald
a5 1.5 Tulasams lwswaes Wudiv 0.3 Raaluans 1.5
Tulnsdns Adwatwamasa 1.5 glin 0.3 ulasdns A
W N AN Wt 60 wiluniu/lulasans 1
10TA3ams U3umesusianaes 25 Tulasans wanliidin
o o u - A el a P &
s BTN TN SN A N BN UALE U LaTsa
qruuniiilu 3 svAune quuunABuAuld 94 agen
= | a v v a
wavdes unan 4 Wi snusag 30 90U Aoaguunni
94 AuAAITEA 1 W 53 avAEAEEd 3 W 72
BeATATEA 2 W7 uazsaugATnEAINaY 72 89
= = = o a aa a‘d‘ v o
VIALEEZ BN 5 W WIKARNARNTDSN bAA11IU 10
a 0 a =

10lAsART HmTIadaunalaan1niaanins tWida
Ao LE aznilsa mnudindu 1.5 wedidud nnelé
w3aeAdaulwila 100 Toasl 1unan 60 w1 Tu
21982878 TBE anntiufiaNua LA 8 uafqa1esumse
wluslusdndu 0.5 Tulasniusaiaaans wWwnan 20
WM 81911 10 WA AgaaguoumLdwanialiiuas
gan3lalaian 260 wunluiums HoeiATas Gel
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Average) cluster analysis 1@ Similarity coefficient
A1NA5989 Jaccard (1908) Anelilsunss Numerical
Taxonomy and Multivariate Analysis System Version-
2.1 (NTSYS Version-2.1) (Rohlf, 2002)
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ana Diospyros lumalslagldanuuzniadugiu
nen

Nmmmiﬁnmﬁnwm:zﬁ”mgmﬁmwm
e

RIBEINNIANSA Diospyros N1 usausanliung
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A =

wunnanaliseslszmalng lHun Saudaguns
qe1un3918 A3 g wazasaan Tnaiiansun
aneurlnfa3 NN EuaNIe9iy UsznauAas AN
AN ] il Andins T men uazua wuindnIEaEu
suiely danaly uargruly armnsndnuunany
wansesiiaRaninmsAneF deudnedamund
AnmudnigIuAngF i Tl dnwnizangiu
ATNTRUUNANNUANFN LS 2 ANwouzAe ANy
arfiunuuaenEay (smooth  bark) wulungs
D. D. D.

diepenhorstii, D. ferrea, D. filipendula, D. montana,

AR cauliflora, decandra,
D. philippensis, D. rubra, D. transitoria. Wag D.
wallichii fnsaleafunuLlaanumn (fissured bark)
wulungusneeinawes D. areolata, D. bejaudii, D.

buxifolia, D. mollis, D. malabarica, D. rhodocalyx
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AT unknown (mw*ﬁl 1) anmauzglinluainigm
AuunANEuaNENglE 3 anwour Ae guseluilugl
28U (oblong) WulWngusaet19184 D. areolata,
D. bejaudii, D. buxifolia, D. cauliflora, D. decandra,
D.
malabarica, D. mollis, D. montana, D. philippensis,
D. rubra D. transitoria &% unknown gﬂi'%‘fl,mﬂuvhi
NAU (obovate) wulusinagnaaes D. rhodocalyx e
#hanen warglseludlug (eliptic) wulusneeing
989 D.  wallichii WNENTRARE (NWT 2) ANy
Uanglugnuisaanuunauuananald 3 anwoly Ae

D. diepenhorstii, ferrea, D. filipendula, D.

daneluiEaauan (acuminate) wulungusionatwaas

D. decandra, D. mollis, D. montana Wa% unknown

D.

cauliflora, D. diepenhorstii, D. ferrea, D. filipendula,

tangluuvan (acute) wulungusoatnanes

D. philippensis, D. rhodocalyx, D. rubra, D.
transitoria waz D. wallichii Uanglusu (obtuse) wirlis
NQNFREN D. areolata, D. bejaudii, D. buxifolia Wa
D. malabarica (ﬂ’]‘wﬁl 3) @Tﬂwm:g’mslummm
“QOWLLuﬂﬂQ’]NLLMfWh\TVLﬁ 3 ﬁﬂﬂmtﬁ'ﬂ gm‘lmm@u
(cuneate) wulungusnetewes D.  areolata, D.
buxifolia, D. cauliflora, D. decandra, D. diepenhorstii,
D. ferrea, D. filipendula, D. malabarica, D. mollis, D.
philippensis, D. rhodocalyx, D. rubra D. transitoria,
D. wallichii ke unknown gﬁulumu (obtuse) WLLNEN
wiaReRe D.  bejaudi  wargluidlugihinla

(cordate) WULNENTRALRENAS D. montana (AW 4)

Figure 1 Stem or trunk of Diospyros spp.

(A) smooth bark: D. transitoria

(B) fissured bark: D. rhodocalyx

Figure 2

Leaf shape of Diospyros spp

(A) oblong: D. areolata

(B) obovate: D. rhodocalyx
(C) elliptic: D. wallichii
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Figure 3 Leaf apex of Diospyros spp

(A) acuminate: D. mollis

(B) acute: D. wallichii

(C) obtuse: D. areolata

Figure 4 Leaf base of Diospyros spp

(A) cuneate: D. cauliflora
(B) obtuse: D. bejaudii

(C) cordate: D. montana
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Table 2 Primers producing polymorphic DNA bands in RAPD patterns

Primer Sequence Amplified Monomorphic Polymorphic
(5'— 3 fragments fragments fragments
OPB-05 TGC GCCCTTC 16 0 16
OPB-10 CTGCTGGGAC 21 0 21
OPB-11 GTAGACCCGT 23 0 23
OPB-12 CCTTGACGCA 27 0 27
OPJ-05 CTC CAT GGG G 21 0 21
OPM-05 GGG AACGTGT 19 0 19
OPM-06 CTGGGC AACT 22 0 22
OPY-15 AGT CGCCCTT 19 1 18
Total 168 1 167
Polymorphic (%) - - 99.40
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Figure 5 RAPD markers selected from primer OPB-12 (A), OPJ-05 (B) and OPY-05 (C) of 16

Diospyros spp. and 1 Unknown Lane 1-5: D. diepenhorstii Miq., 6-10: D. areolata King.,
11: D. bejaudii Lecomte., 12-13: D. philippensis Gurke., 14-16:D. mollis Griff., 17: D.
transitoria Bakh., 18: D. montana Roxb., 19: D. wallichii King & Gamble ex King., 20-22: D.
rhodocalyx Kurz., 23-25: D. malabarica Kostel. 26: D. ferrea Bakh., 27: D. filipendula
Pierre ex Lecomte., 28: D. decandra Lour., 29: D. cauliflora Blume., 30: D. rubra Lecomte.,
31: D. buxifolia (Blume) Hiern. And 32: unknown, M: DNA Ladder.
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Figure 6 Dendrogram based on similarity coefficient for 96 samples of Diospyros ssp. by cluster analysis

5] 0
Coeffiviznt

of RAPD markers.
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N8 LI AWWI9NS8 (Habenaria lindleyana Steud.)

Effects of Ambient Temperature and Soil Conditions on Life

Cycle of Terrestrial Orchid, Habenaria lindleyana Steud.

a o aaal 1 o a1/ s o1/
unwus Nap’ Taszen sansel’ uaz aig Iwensal

Nipon Kitidee”, Soraya Ruamrungsri” and Nuttha Potapohn”

Abstract: Study on effects of air temperature and soil condition on life cycle of terrestrial orchid, Habenaria
lindleyana Steud. in deciduous dipterocarp forest at Chiang Mai University Education Centre “Hariphunchai”,
Sribuaban Subdistrict, Muang District, Lamphun Province was conducted from November 2010 to November
2012. It was found that the average soil temperature and air temperature in hot dry season were 34.0 +3.3 and
34.1 £3.2 °C, respectively, whereas those of rainy season were 29.4 +2.2 and 29.5 £2.2 °C and cold dry season
were 30.0 £3.5 and 30.4 +2.9 °C, respectively. The soil moisture content of the hot dry season, rainy season and
cold dry season were 58.5 +14.1, 77.4 +8.8 and 52.7 +13.4%, respectively. The soil pH, organic matter, total N,
and available P concentration were similar in all different seasons, but the exchangeable K concentration in hot
dry season was 544.11 +125.12mg/kg which was greater than those of the rainy season and cold dry season
(201.11 £124.13 and 165.78 +470.39 mg/kg, respectively). The life cycle of H. lindleyana Steud. was observed.
Dormancy occurred during cold and hot dry season, late October until March. Plant emerged from soil in late
March and continued to grow. New corm was produced in June, flower stalk emerged in late July, and flowers
bloomed in September. After that, plant continued to grow until October, then, all parts of above ground dried

and went into dormant stage.

Keywords: Terrestrial orchid, Habenaria lindleyana Steud., life cycle, deciduous dipterocarp forest
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v Department of Plant Science and Natural Resources, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Table 1 Soil and air temperature and soil moisture content in different season at deciduous dipterocarp

forest (2010-2012)

Temperature (OC)”

Season Soil moisture content (%)”
soil air
Hot dry season 34.0 43.3° 34.143.2° 58.5 +14.1°
Rainy season 29.4 +2.2° 29.5 +2.2° 774 +8.8°
Cold dry season 30.0 £3.5° 30.4 +2.9° 52.7 +13.4°
LSD 1.1 0.9 4.1

0.05

" Means within same column in each factor followed by different characters showed significantly differences between

treatments by LSD test at P=0.05
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Table 2 Soil pH, organic matter percentage, total N, available P concentration and exchangeable K

concentration in different seasons at deciduous dipterocarp forest (2010-2012)

) Organic matter Available P Exchangeable K
Season Soil pH Total N (%)
(%) (mg/kg) (mg/kg)
Hot dry season 5.72 +0.67 4.10 +1.82 0.17 £0.09 5.22 +5.05 544.11 £125.12°
Rainy season 6.10 £0.90 4.34 +1.50 0.20 +0.06 7.66 £5.18 201.11 +124.13°
Cold dry season 5.95 +0.89 3.63 £2.01 0.16 £0.08 5.88 +2.95 165.78 +470.39"
LSD 0.80 1.74 0.07 4.38 28217

0.05

" Means within same column in each factor followed by different characters showed significantly differences between

treatments by LSD test at P=0.05

3. NSANENNAsTIRTRINAe LN AUUINNSIY
= aa = v rva
ANsANHINAT IRl usa LT aeendas 1HAY
UNNTIE WUI1 WNAFTIRLTENaL 3 eeiy Fnsiriu 1Hun
N91a3 ey IUTEIATIUNINFTURNFU TTazIaTYAUg
WAYITHTWNFY T9AANEA LA TARYeIngel9nu
JIUN (AT, 2549) UAZIBBINNG (3139990, 2550)
anuTTuladevanninasanisesnyiiulneadou
witleAu Inanguuunieaanislununarg g
d‘ | ] ai o v a [~3

wasesan A ugaulsznauin i s LTRE,
Virad1Talun1sANE U8 ANTNAA (2553) WUIN
< v & o P R o & A '
pNTUANAS AL IUNWAANEIaINNWA HAnet
Tuga9 70-80 wWasidus daflulumui Assdn (2547)
1919 ulian ndaldimsnAuialéalundmnuau
Auvinsennns 60-80 wlesidus TnefunaBuinig

\ < \ P a ~
wnaludauzealudunngdalansmeutiuiauazinig
wangAuTnraslulfdsznnni 56 lu whanriuiinag
asevinluddaameuiguieu Guinsunsdenanlu
WaUNINGIAN (N7 2) denaniasgyiAuinlugos
waunangIANDRauAMNAN AanutAInlaugely]
wilangdelufeauiugaudunaunaiax llanan
111 panin swmun i udn i luannassuanm &
Rtaelun TN ANINATUIA TN NN AR Eaa 1 RNNT
dnensny Baludasninaswmunresdn wudadinig
aranvessifeIisharANidinivaasuileuas

226

mnatalunns@nsnaes fasnsal (2550) wuan Tu

YUTABNUIUN T Liummﬁﬂmﬂmummumm
diadiures luilasian Weanesa uasTnuna@aadiaay
Tneiannzegndainuma@enfidaefaunsoandnls
A "Lummmmm%u%umumqLL@”iiyﬁma Tdanan
34mmmmummLLﬂaLm”mmmwmuu@vavmvmmm
A pnnandisdinaeat uasiinmaiad T uimey
ImvﬂmLﬁ?ummr;‘fﬂuuunumunmﬂ@muﬂm@ﬂmq
0 warinisaamdn anndudnui Fuunnuas
N3TANULNAR LA BUNNIIANUAZLADUNNAALE N
G:ulf’n’wzdumm@ﬁﬂﬁwiiLwiﬂmmﬁ@ummmm Wine
meLmeummwmﬂmmwﬁﬂmvavwwmmm”w
ma“wnmu @mmumuumv@mmummﬂmmums
Winaw uwilumnandusiuandulufueatanas i
W”ﬂr?Tf;@afLuﬁmum:ﬁmmwLmé’@uﬁmmmmmu
Taun QmﬁqﬁﬁumgﬂqmuqﬁmmmLfa?:'mmx
AN ulLANRA LTI NT W RaanunsaT LAz
Wannludausesiumilenuanaimil laatadeudn
fifluasianinsoyresndae iifuneannuunniigaie
Arrudulufy ileAa g ulufuifinguann
30 wefidus 1fuso wesidus Waldauaiunm
Wannflugulnluazeanaenld wennuduwlumv
anaaiily 60 Wasidus (m‘wﬁ' 1) doumitlaAugUsaag
dingszezindaanais



NATRIUUNNDINIALALININAUADINATTIR

naneldAunneansne (Habenaria lindleyana Steud.)
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April-June New tuber
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Figure 2 lllustration showing a life cycle of Habenaria lindleyana Steud.
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Efficacy of Some Insecticides on Brown Planthopper

(Nilaparvata lugens (Stal)) in Lower Northern Thailand

o > 17 4 a_1 a_ o sy S 3
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Veerayuth Soinark”, Weerathep Pongprasertm, Sawai Buranapanichpany and Somchai Tanasinchayakufy

Abstract: Brown planthopper, BPH, (Nilaparvata lugens (Stal)) is one of the most important pests of rice in
Asia. The BPH outbreak situation has been changed and become more severe every year because of the
resistant ability of BPH and uncertain environmental conditions. The evaluation on the action of commonly
used insecticides available in the market needed to be performed and up dated continuously. Therefore,
efficacy of 8 commonly used insecticides in lower northern Thailand: chlorpyrifos, carbosulfan, carbofuran,
fipronil, ethiprole, abamectin, cypermethrin and buprofezin on BPH populations collected from irrigation
rice paddy fields in Tak, Nakhon Sawan, Phitsanulok, Phetchabun, Uttaradit, Sukhothai, Kamphaeng Phet
and Phichit was carried out. The experiment was based on Completely Randomized Design (CRD) with 5
replications. The efficacy of those insecticides was significantly different among kinds of insecticides and
BPH populations. The highly effective insecticides to control the BPH populations in lower northern region
and safe to environment were carbosulfan and buprofezin. Meanwhile, fipronil and ethiprole were also
significantly effective to control BPH populations from Tak, Nakhon Sawan, Phitsanulok, Phetchabun,
Uttaradit and Phichit.

Keywords: Insecticides, brown plathopper, Nilaparvata lugens, lower northern Thailand
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Efficacy of Endophytic Actinomycetes from Sapindaceae

Plants in Controlling Fruit Rot Disease of Longan

TEWST TARIATIN" WA iNIAY AIANAINA'

Chaiporn Kudsongkram” and Kaewalin Kunasakdakul”

Abstract: Endophytic actinomycetes were isolated from Sapindaceae plants on Inhibitory Mold Agar 2 (IMA-2)
and 45 isolates were recovered. Their antagonistic potentials were screened against Pestalotiopsis sp. and
Lasiodiplodia sp. pathogens of fruit rot of longan using dual culture method. A total of 9 isolates of endophytic
actinomycetes were selected with highest antagonistic effects on both pathogens. The results revealed that
isolates of LEP1, LEP2, LEP3, LITc4, LITc9, SCH1 and SCH2 could inhibit Pestalotiopsis sp. at 90.70-94.17%
and the isolates of LEP1, LEP2, LEP3, LITc7, SCH, SCH2 and SCH3 could inhibit Lasiodiplodia sp. at 88.19-
91.94%. Endophytic actinomycetes were used to control fruit rot of longan by spraying with suspension of the
isolates. The results showed that the endophytic actinomycetes could control fruit rot of longan when comparing
with untreated control. The numbers of microorganism contaminating in longan peel were examined and the
results revealed that the numbers of microorganism in longan peel spraying with suspension of the endophytic

actinomycetes were less than in the control.

Keywords: Endophytic actinomycetes, longan, fruit rot disease, biological control
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Figure 1 Endophytic actinomycetes isolated from Sapindaceae plants leaves (a); stems (b); and peels (c)
after incubation in IMA-2 at 30 °C for 7 days.
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Table 1 Numbers of endophytic actinomycetes isolated from Sapindaceae plants parts.

Number of isolates from

Plant Scientific Name Isolate Total
Leaves stems peels
Longan Dimocarpus longan DIM 2 9 13
Litchi Litchi chinensis LITc 2 3 9
Rambutan Nephelium lappaceum NEP - - - -
Korlan Nephelium hypoleucum NEH 1 - 2 3
Ceylon oak Schleichera oleosa SCH - - 3 3
Ma Huat Lepisanthes rubiginosa LEP 3 2 - 5
Luna nut Lepisanthes fruticosa LEF 2 2 - 4
Soap nut Sapindus rarak SAP - 2 - 2
Balloon vine Cardiospermum halicacabum CAR - 3 3 6
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Figure 2 Nine isolates of endophytic actinomycetes in dual cultures against Pestalotiopsis sp. (a) and

Lasiodiplodia sp. (b) on ISP-2 agar for 7 days.
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Table 2 Inhibition percentages of endophytic actinomycetes isolated from Sapindaceae plants on growth

of Pestalotiopsis sp. and Lasiodiplodia sp. fruit rot fungi of longan in screening tests on ISP-2

agar.
Inhibition percentage (%)’ Inhibition percentage (%)
Isolate Isolate
Pestalotiopsis sp. Lasiodiplodia sp. Pestalotiopsis sp. Lasiodiplodia sp.

CAR1 82.813 hij 75.385 fg LEP1 94.167 a 88.194 abcd
CAR2 82.031j 76.154 fg LEP2 91.667 abc 90.278 abc
CAR3 86.719 efg 83.077 de LEP3 94.167 a 88.889 abc
CAR4 85.156 fghi 76.154 fg LEP4 30.8330 48.611n
CAR5 82.813 hij 85.385 cd LEP5 56.667 Im 75.000 fg
CARG6 85.156 fghi 83.077 de LITc1 86.047 fgh 61.290 hij
DIM4 ND 65.445 h LITc2 90.297 bcde 62.097 hij
DIM8 52.918 mn ND LITc3 87.597 def 58.871 jk
DIM9 58.005 | ND LITc4 92.248 ab 63.710 hij
DIM12 ND 53.112 mn LITc5 86.822 ef 59.677 ijk
DIM15 87.093 def 72.970 fg LITc6 86.822 ef 72.581 g
DIM16 ND 54.450 kim LITc7 88.372 cdef 91.935a
DIM19 53.225 mn ND LITc8 85.246 fghi 64.516 hi
DIM20 ND 52.723 mn LITc9 90.698 abcd 62.097 hij
DIM25 ND 51.832 mn NEH1 85.156 fghi 86.154 bcd
DIM27 82.946 ghij 65.323 h NEH2 87.500 def 76.923 fg
DIM28 86.822 ef 64.516 hi NEH3 82.031 j 78.462 ef
DIM29 69.767 k 60.484 hij SAP1 81.250 75.385 fg
DIM30 87.597 def 72.581 g SAP2 82.031 ij 76.154 fg
LEF1 58.197 | 52.985 mn SCH1 92.500 ab 91.667 ab
LEF2 56.557 Im 51.493 mn SCH2 92.500 ab 88.889 abc
LEF3 54.918 Imn 52.239 mn SCH3 88.333 cdef 90.278 abc
LEF4 52.459 n 53.731 Imn

LSD 3.97 5.71 %CV 3.86 5.63

0.05

' Means within the same column followed by different letters were significantly different at £<0.05 by LSD.

ND = not determined
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15 Junudnlelman LEP2 HAesidusinnsiialam
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Figure 3 Disease incidences of longan fruit rot after spraying with each isolate of endophytic

actinomycetes suspension.

a

Figure 4 Longan fruits were sprayed with endophytic actinomycetes suspension isolate LEP2 (a) and

stored at 5 °C for 15 days comparing with untreated control (b).
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Table 5 Concentrations of microbial colony isolated from peels of longan after spraying with endophytic

actinomycetes isolates, after incubated on PDA for 7 days.

Isolate Number of microbial (CFU/ml) '
control 9.04x10° a
LEP1 15x10°  d
LEP2 7x10°  d
LEP3 114x10° ¢
LiTc4 92x10° ¢
LiTc7 32x10° d
LITco 127 x10° d
SCH1 12x10°  d
SCH2 73x10"  d
SCH3 26x10° b
%CV 17.6
LSD 4.36% 10°

0.05

' Means within the same column followed by different letters were significantly different at P<0.05 by LSD.



dsz@ndnmaasdavaniluladasiaulalng
anizaAsn lelunisaaunalsaraintassle

120

Fercentage of longan fruit re-isolations
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LImc7  LMcY S5CH1  5CH2  5CH3

Endophytic actinomycetes isolates

Figure 6 Percentages of endophytic actinomycetes re-isolation from longan after sprayed with each

endophytic actinomycetes isolate.
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Efficacy of Fermented Indigo Leaf Solutions on Growth, Yield

and Insect Pest Control in Eggplant

29Ans ingunan’

Angkana Teanglumm

Abstract: This study aimed to investigate the efficacy of fermented indigo leaf solutions on growth, yield and
insect pest control in eggplant (Solanum xanthocarpum Schrad. & Wendl.) fields. The experiment was
conducted in the field by Randomized Complete Block Design (RCBD) with 4 treatments; tea-colored fermented
indigo leaf solution, blue-colored fermented indigo leaf solution, mixture of tea-colored and blue-colored indigo
leaf solution and control (water). The result revealed that the fermented indigo leaf solutions of tea-colored, blue-
colored and mixed (tea-colored and blue colored) gave the plant average height of 97.96, 95.57 and 94.67
centimeter, respectively. The fermented indigo leaf solutions of tea-colored, mixed (tea-colored and blue
colored) and blue-colored gave the yields of 4,885.33, 3,445.33 and 3,418.67 kilogram/rai, respectively. The
fermented indigo leaves solutions of tea-colored and blue-colored could control Leucinodes orbonalis Guenee
and Henosepilachna vigintictopunctata (F.). The fermented indigo leaf solutions of tea-colored and blue-colored
cause affected to decrease population of natural enemies (Menochilus sexmaculatus (F.)) in eggplant

plantation.

Keywords: Indigo leaf solution, insect pest control, eggplant

" ananfigenans Anzmalulanisnens ainendesaiganauas a.anauas 47000
v Program of Plant Science Faculty of Agricultural Technology, Sakon Nakhon Rajabhat University, Sakon Nakhon 47000, Thailand
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Table 1 Average of plant height and yield of eggplant
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Treatment Plant height (cm)1 Yield (kg/rai)1
Tea-colored fermented indigo solution 97.96 a 4,885.33 a
Blue-colored fermented Indigo solution 95.57 a 3,418.67 b
Mixture of both solutions 94.67 a 3,445.33 b
Control 89.49 b 3,689.33 b
F-test * *
CV% 2.92 8.00

' Means in a column followed by similar letter(s) are not significantly different (P>0.05 DMRT)
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Table 2 Number of the Leucinodes orbonalis Guenee and Henosepilachna vigintictopunctata (F.) on
eggplants treated with tea-colored fermented indigo leaf solution, blue-colored fermented indigo leaf
solution and mixed (tea-colored and blue-colored) of both solutions

Treatment

Number of L. orbonalis

Number of H. vigintictopunctata

plants/plot1 counts/plot1

Tea-colored fermented 0.67 a 0.67 a
indigo leaf solution

Blue-colored fermented 1.00 a 1.00 a
indigo leaf solution

Mixture of both solutions 1.00 a 1.00 a
Control 2.00b 233 b
F-test * *

CV % 2417 29.83

' Means in a column followed by similar letter(s) are not significantly different (P>0.05. DMRT).
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Effects of Electrolyzed Oxidizing Water on Powdery Mildew

Reduction of Cucurbits

FA5ANTTU YY" waz iNIAW AMIANAINA"

Sutjaritpan Boonmee” and Kaewalin Kunasakdakul”

Abstract: The purpose of this study was to examine the effects of electrolyzed oxidizing water (EO water) on
inhibition of conidial germination and reduction of powdery mildew fungi caused by Fibroidium sp. in Cucurbits.
Conidia of powdery mildew fungi were collected from naturally infected plants then maintained on inoculated
Japanese cucumber seedlings in vitro before being inducted and identified. EO water was produced using
Super Oxseed Labo (wonder BJ F850) at 6 concentrations of 0.05, 0.1, 0.2, 0.3, 0.4 and 0.5 percent NaCl
solutions. The pH and electrolyte conductivity (EC) were measured and showed at the range of 3.71-3.93 and
1.81-4.13 mS/cm, respectively. In addition, the available free chlorine concentrations were also determined with
N, N-diethyl-p-phenylenediamine (DPD) testing and showed at the range of 18.7-165 ppm. Testing for the effect
on conidia germination of Fibroidium sp. was done by spraying EO water on brushing conidial agar discs and
incubated for 12 and 24 hrs. at 25 C. The results showed that conidial germinations were completely inhibited
when treated with EO water at the concentration of 0.1-0.5 percent. Inhibition rate of conidial germination treated
by 0.05 percent EO water and distilled water were 67.78 and 71.11 percent, respectively. However, phytotoxic
symptom affected from EO waters were determined on Japanese cucumber and found that after spraying for 3
days, shoot tip of treated plants was burnt when treated with EO water at 0.4-0.5 percent. The EO water at 0.3
percent is able to reduce disease incidence for 29.70 percent. In addition, enlargement of fungal colony size
decreased and the mycelial growth and conidiophores were collapsed. The density of conidia per colony
significantly reduced after spraying with each EO water concentration compared to untreated control (distilled

water).

Keywords: Powdery mildew, Fibroidium sp., electrolyzed oxidizing water (EO water)
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Figure 1 Powdery mildew growth on Japanese cucumber foliage (A), colony of powdery mildew under

stereomicroscope (10x) (B) and conidiophores of powdery mildew (16x) (C)
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Figure 2 Conidia (cn), conidiophore (cp), mycelium (my), conidia in true chains (cc) and conidia

germination pattern (cg) (A); conidial germination pattern: Fibroidium type (B) (Cook and Bruan,
2009); conidia with fibrosin bodies (40X) (C)
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Figure 3 Efficiency of electrolyzed oxidizing water at concentration of 0.05, 0.1, 0.2, 0.3, 0.4 and 0.5

percents to inhibit conidial germination of powdery mildew fungi, Fibroidium sp. after 24 hours

of spraying (40x)
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Figure 4 Phytotoxic damage on leaves of Japanese cucumber seedling at 1 week old (A) and 2 week

old (B) after spraying with electrolyzed oxidizing water at concentration of 0.5 percent

0.2% EQ

Figure 5 Disease severities of powdery mildew on Japanese cucumber leaves of spraying with
electrolyzed oxidizing water at concentrations of 0.1, 0.2 and 0.3 percent twice a week for 1

month compared with untreated control

control

EO waler EO waler

2 weeks after spraying 4 weeks after spraying

Figure 6 Comparisons of the colony sizes of powdery mildew on Japanese cucumber leaves after 2 and
4 weeks of spraying with distilled water (control) (A, C) and electrolyzed oxidizing water at

concentrations of 0.3 percent in spraying program (B, D)
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control

EO wtcr

Figure 7 Colony of powdery mildew after spraying with untreated control (A) and electrolyzed oxidizing

water (B) under stereomicroscope (10x)

Table 1 Density of powdery mildew conidia per colony after spraying cucumber leaves with electrolyzed

oxidizing water for 1 month

Treatment density of powdery mildew conidia (conidia/colony)*
Control 30.3x 10°a**

0.1% EO 8.3x 10°b

0.2% EO 7.9x 10°b

0.3% EO 4.5x 10°b
LSD, . 61.16
CV (%) 76.17

*

Average from 4 replications for each treatment (5 colonies of powdery mildew for each replication)

** Means in a column followed by the same letter are not significantly different according to LSD (P = 0.05)
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Factors Related to Farmers’ Adoption in Beef Cattle Raising
Extension in Nonghad District, Xieng Khouang Province,

Lao PDR
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Bouathong Keolar”? and Wallratat Intaruccompomy

Abstract: The objectives of this study were 1) to find out an adoption of beef cattle extension in Nonghad District,
Xieng Khouang Province Lao PDR. 2) to analyze the relationship between personnel factor, economic and
social that affected in adoption of beef cattle extension of the farmers in Nonghad District, Xieng Khouang
Province, Lao PDR, and 3) to find out the problems, trouble and feedback of the farmers who are produced beef
cattle in Nonghad District, Xieng Khouang Province, Lao PDR. The samples group of the research was 280
farmers in Nonghed District, Xieng Khouang Province, Lao PDR. Data were collected through the use of
questionnaires. The statistics applied in this research were frequency, percentage, arithmetic mean, maximum,
minimum, standard deviation and multiple regression analysis. The results of the research found that most of the
farmers were male with age average 36 years old, labor in the family 3 persons, land parcel owner 11.98 rai,
most of them are depend on rainfall for beef cattle extension, 50% of beef cattle variety that farmers like to raise
was american brahman, the average number of beef cattle owned 9 heads, experience in beef cattle extension
about 20 years. Fifty four point three percentage of the farmers were adapted to standardize of beef cattle
extension in high level. The research on factors related to farmers’ adoption in beef cattle found that the factors
that related to adapted level on standardize statistically significant (P<0.05) of beef cattle extension were age,
income from beef cattle selling, number of beef cattle own, receiving of information and connection with
extension workers. Farmers faced problems to adop in standardize of beef cattle extension in medium level are
good beef cattle extension variety, vaccination for diseases prevention and limited in using land parcel for beef cattle
rising (natural grass land) beside this, farmers have the feedback and important suggestion there should have the

training processes for the farmers that includes animal feed preservation by fermentation (fresh grass or hay)

" nangdudiainens wazannsnl uasanedesdund arsnsnuiglszansylnedszaauans

v Department of Agricultural Extension and Cooperatives P.O. Box 1888 Vientiane Capital, Lao PDR
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Z Department of Agricultural Economics and Agricultural Extension, Faculty of Agriculture, Chiang Mai University 50200, Thailand
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animal feed nutrition and mineral added for beef cattle, artificial animal breeding service, vaccination for
diseases prevention and animal health care by producing village veterinary volunteer that would be effectively to

beef cattle raising.
Keywords: Adoption, extension, beef cattle Lao PDR.
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Table 1 Level of factors related to farmers’ adoption in beef cattle extension

N =280
Level (item) Number (farmers) Percentage
<13 51 18.2
14-16 77 275
217 152 54.3
Total 280 100

Maximum = 21 items; Minimum = 9 items; X = 16.59 items; S.D = 3.115 items
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Table 2 Mean and standard deviation of independent variables

Variables Mean Standard deviation
Actual age (year) 36.02 10.674
Education (Year) 711 2.817
Income from the sale of beef cattle 116,992.88 34,059.500
Number of beef cattle farming 8.80 2.234
Household's labor (member) 2.86 719
Size of land holding (rai) 11.98 3.293
Obtaining of information in beef cattle extension (quality) 1.80 .204
To be trained in beef cattle extension 8.30 2.252
Contact with extension workers 6.54 1.500
Experience in raising beef cattle (year) 20.28 7.788
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Table 3 Multiple regression analysis of factors related to farmers’ adoption in beef cattle extension

Variables Coefficient (b) t P-value
Actual age (year) .038 2.067 .040*
Education (Year) -.033 -.487 627
Income from the sale of beef cattle 1.39E-05 2.307 .022**
Number of beef cattle farming .251 2.829 .005***
Household'’s labor (member) -.092 -.357 721
Size of land holding (rai) .065 1.079 .281
Obtaining of information in beef cattle extension (quality) 1.787 1.997 047
To be trained of beef cattle extension .079 .928 .354
Contact with extension workers 416 3.236 001
Experience in raising reef cattle (year) .011 457 .648

Constant 29.451

R’ = 0.330 SEE = 2.995 F=3.283 Sig of F =.000
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Clients’ Satisfaction Towards Services of the Non-deposit
Taking Microfinance Institution in Phongsaly Province,
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Abstract: Non-deposit Taking Microfinance Institution of Phongsaly provides 5-6 years term loan service for
citizen in order to provide satisfaction services to their clients. The objectives of this study were 1) To study
operations of Non-deposit Taking Microfinance Institution of Phongsaly 2) To study clients’ satisfaction factors to
services of the Non-deposit Taking Microfinance Institution of Phongsaly and 3) To study problems and
obstacles of Non-deposit Taking Microfinance Institution of Phongsaly. The samples of the study were 273
peoples of clients of Non-deposit Taking Microfinance Institution of Phongsaly. Data were collected through the
use of questionnaires. The statistics applied in this research were frequency, percentage, arithmetic mean,
maximum, minimum, standard deviation and Pearson’s product moment correlation coefficient. The result
showed that Non-deposit Taking Micro Finance Institution of Phongsaly provided the loan for poor people to
engage in activities that generate income for the family, with a maximum loan of 120,000 bath. The result
showed that the clients were extremely satisfied with services, place, employee, process and physical evidence
but satisfied with price and promotion. The result showed that clients’ satisfaction factors significantly correlated
to services of the Non-deposit Taking Microfinance Institution at 0.05 level were age, number of loan, repay loan
and access to information of loan. The problems and obstacles of clients are narrow space of parking places,
employee's lack of knowledge of academic institutions, lack of clients visits and lack of publicity given to the
clients. The suggestion from this research should provide financial institution literacy training to academic staff

such as investment consulting clients, financial planning and procurement markets and reduced business risk etc.

Keywords: Satisfaction, services, micro finance institution
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Table 1 Mean and standard deviation of clients’ satisfaction towards services of the Non-deposit Taking

Microfinance Institution of Phongsaly

Satisfactionlevel

Service —

X S.D Interpretation
Services 4.389 0.556 Extremely Satisfied
Price 4.011 0.765 Very Satisfied
Place 4.310 0.613 Extremely Satisfied
Promotion 4.054 0.698 Very Satisfied
Employee 4.317 0.591 Extremely Satisfied
Process 4.222 0.667 Extremely Satisfied
Physical Evidence 4.395 0.514 Extremely Satisfied
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Table 2 Pearson’s product moment correlation coefficient for factor correlated clients’ satisfaction towards

services of the Non-deposit Taking Microfinance Institution of Phongsaly

Pearson’s product moment

Variable P value
correlation coefficient(r)

Age (year) 0.126* 0.037
Year of education (year) 0.032 0.600
Income (bath) 0.095 0.117
Number of loan (number) 0.128* 0.035
Loan (bath) 0.022 0.713
Repay loan -0.230** 0.000
Access to information of loan -0.139 0.022

Note: *Significant at the level 0.05

**Significant at the level 0.01
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