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Selection of Fungi Associated with Soybean Seed

for Controlling of Soybean Anthracnose

4
ansana ualnaia” uaz awii adys”

Sitthisak Saepaisall " and Sombat Srechuwong”

Abstract : Detection of seedbome fungi in 6 cultivars of soybean seed samples was conducted by using
Blotter Method, Twenty fungal isolates were found and identified to be in 12 genera. Cladosporium sp., Cercospora sp.,
Penicillium sp., Aspergillus niger, Macrophomina phaseolina. Cladospovium sp. were found at the highest percentage
in cultivars CM 1, CM 2, CM 60, ST 4, ST 5 and Doi Kham respectively. Sixteen isolates of all which grew well were
tested in vitro on efficacy of being antagonist, to inhibit growth of Colletotrichum truncatum causing anthracnose
disease of soybean, using Dual Culture Technique. It was found that the isolate of Trichoderma sp. gave higher
percentage of growth inhibition (80.05%). This fingus showed its capability of parasite by penetrating its mycelium
into the pathogen’s mycelium, grew inside and then made the mycelium collapsed. Comparison on effectiveness
of Trichoderma sp. and the thiram fungicide in controlling C. truncatum cn scybean seed, cultivar CM 2, by seed
dressing. It was found that both Trichoderma and thiram reduced incidence of diseases and enhanced increasing
the percentage of seed germination but thiram showed higher effectiveness, significant difference than

Trichoderma.
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Table 1 Percentage ef fungi associated with the seeds of different soybean cultivars.

Soybean cultivars (%)

Fungi CM 1 CM2 CM 60 ST 4 SJs Doi Kham LSD (p=0.05)
Aspergillus flavus 16252'(B)' 225 c(BCD) 3.00 be (BC) 2.25 ¢ (BC) 525 b (B) 4.50 be (BC) 271
Aspergillus niger - 150 be(D) 350 ab(BC) 1.25 be (C) 4.50 a(A) 3.50 ab(BCD)  1.00 ¢ (DE) 2.49
Cladosporium sp. 3825 a(A) 125 b(BCD) 1.00 b(C) 350 b(AB) 150 b(CDE)  10.50 b(A) 11.58
Colletotrichum fruncatum ( c (D) 2.00 a (BCD) 0.50 be (© 025bc(CD) 0 c(B) 1.00 b (DE) 0.97
Curvularia sp. 1200 a(BC) 400 b(B) 050 b(C) 275 b(AE)  4.00 b (BO) 2.00 b (CDE) 7.96
Fusarium sp. 4.75 ab (CD) 2.00 be (BCD) 3.25 ab (BC) 0 ¢ (D) 2.25 b¢ (BCDE) 6.00 a(B) 3.21
Fusarium spp. (5 Isolate)  6.00 ¢(CD) 050 b(CD) 1.00 b(C) 025 b(CD)  2.00 b (BCDE) 2.50 b (CDE) 2.94
Macrophomina phaseolina ¢ c (D) 375 be BC)  6.00 ab (BC) 0 ¢ (D) 9.00 a(A) 3.50 be (BCD) 4.8
Penicillium sp. 225 b(D) 1,00 b(BCD) 40.00 a(A) 3.25 b(AB) 175 b(CDE)  0.50 b(E) 9.34
Phomopsis sp. 075 ab(@D) 275 a(BCD) 3.25 a(BC) 0 c(D) 2.25 ab (BCDE) 1.75 ab (DE) 2,71
Chaetomium sp. 0 c(D) 400 ab(B) 4.50 a(BC) 0.50 ¢ (CD) 1.00 ¢ {CDE) 1.25 be (DE) 2.77
Cercospora sp. 11.25 a(BC) 8.75 ab (A) 775 ab@B) 0 ¢ (D) 1.25 ¢ (CDE) 4,50 be BO) 5.88
Myrothecit(ﬂ sp. 0.25 a (D) 100 a(BCD) 050 a(C) 0 a(D) 0.50 a (DE) 0a(E) 1.25
Trichoderma sp. 0 aD) 1.00 a (D) 025a(C) 0aD 0.25 a (DE) 0 a(E) 0.43
LSD (p=0.05) 8.2 3.42 6.18 2 3.36 271
germinatiom (%) 68 97 94 95 97 92

! Mean in column / row followed by arenot significantly different at p = 0.05 according to common letter LSD

( Letter out parenthesis comparison row, in parenthesis comparison column)
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Figure 1 Control and Dual culture of Trichoderma

truncatum at 12" day.

against Colletotrichum

sp.

Left =Radial growth of C truncatum (Control)

Right = Dual culture of Trichoderma sp.(T) against C truncatum (C)
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Table 2 Comparison on effectiveness 16 isolate of fungi to inhibit growth of
Colletotrichum truncatum in Dual culture at 7,9 and 12 day after incubation.

growth inhibition (%)"

Fungi
7 days 9 days 12 days
Trichoderma sp. 62.14 72.24 80.05
Macrophomina phaseolina 50.92 63.50 73.78
Mpyrothecium sp. -1.53 23.40 44.59
Curvularia sp. 28.58 46.54 61.59
Aspergillus flavus 32.04 49.69 63.46
Aspergillus niger 51.60 64.53 74.15
Chaetomium cupreum 12.39 34.74 53.10
Chaetomium globosum 331 21.93 37.61
Chaetomium tortile -11.42 17.73 39.43
Fusarium sp. n” (F. moniliforme) 30.65 49.16 63.46
Fusarium sp. 12 (F. equisefi) 26.35 43.97 59.74
Fusarium sp. 13 (F. oxysporum) 25.05 45.05 60.14
Fusarium sp. 1 4 (F. solani) 38.40 53.34 66.45
Fusarium sp. 15 (F. semitectumn) 39.07 54.32 67.13
Fusarium sp. 16 41.86 57.36 69.35
Phomopsis sp. y 47.43 60.93 71.92
v comparison of mean conducted split plot 11 = Isolate 1
LSD,,=9.33 I2 =TIsolate 2
LSD ;= 6.64 I3 =Isolate 3
CV, (%) =22.73 14 = Isolate 4
CV, (%) =6.02 15 = Isolate 5

16 =TIsolate 6
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Figure 2 Parasitism of Trichoderma sp. on hypha of Colletotrichum truncatum, hypha
of Trichoderma sp. (T) penetrated into C. fruncatum (C) hypha (above) and

than made the hyphae collapsed.
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Table 3 Efficacy of seed treatment with Zrichoderma sp. on seed germination, mortality
and seedling of soybean cultivar CM 2 under glasshouse condition.

Seed Pre- Post- Normal Abnormal
germination emergence emergence seedling seedling
Method
(%) damping off  damping off (%) (%)
O R

Control 98 a 1.50¢ ¢ ¢ 98.00 a 1.50¢
C. truncatum 87b 12.50 a 7.25a 0 d 80.25a
C. truncatum+Trichoderma sp. L) 8.50 be 3.25b 3450 ¢ 58.00b
C. truncatum-thiram 95a 5.060 ab 1.75¢ 90.50 b 450c
thiram 98 a 1.75 ¢ 0 ¢ 96.75a 1.75¢

CV% 2.34 54.76 30.43 4.04 12.98

Mean in column followed by common letter are not significantly different at p=0.05 according to LSD
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; HGRHRE G R IR e THT S
Figure 3 Comparison of using Trichoderma sp. and seed dressing with thiram for control
of Colletotrichum truncatum under glasshouse condition.
A = control and treated with Colletotrichum truncatum
B = control and treated with Colletotrichum truncatum + Trichoderma sp.
C = control and treated with Colletotrichum fruncatum + thiram

D = control and treated with thiram

185



a d
ﬁqﬂtmmmimwnmimam

mﬂmsmnmwmm Afinaveuien
wmmﬂumaﬂwuﬁmmamm 6 Wug fio Wug
UL ¥U2, V6O, AN4, A5 Lz Wifaoed
N o3 1wiad1e q ‘Vmﬂil”lﬂllm’ﬂﬂwuﬁl
ﬂsmmmmmwﬂmmmazwuq Furoando
AUTIBUYDY  Sinclair (1982); Anwar et dl.
(1995); eu1A (2544) MIATIVNLLHOT1NIVIA
uaziSananzuandetueen’y) iienidesan
mﬂwmgww ms%ﬂmsww umaslgnuazgailgn
wasm‘wmmlmumaﬂummmumaaﬂ"lmﬂu
2 ﬂ’c]il ﬂa Lﬁlfaswmsamum“lu"l,s (field fungi) Tng
wasmmmmﬂ‘wwumummm1‘5wwuwu
nyztalindifumo mu“lwmu!,f]uwemﬁweﬂiﬂ
WY Colletotrichum truncatum, Fusarium
moniliforme, F. semitectum, F. oxysporum,
F. solani, Macrophomina phaseolina 8%
Phomopsis sp. {Hudu dunguitaeathudos
wdamsiiuiey (storage fungd dan gl
mung lsauai I wdadonganinetesind
14un Aspergnllus Slavus, A. mger Wa Penicillium
sp. m“luuwmmaﬂwummmaimmm%miu
50 umwﬁmmmwesﬂuiﬂmu (Neergaard,
1979)

dmiumssadendeniiuon ldnnmda
f?amﬁm°lumszﬂuﬂﬁﬂf1ﬁ¢iﬂﬁ;aﬂ C  truncatum
g Tsaueuunsa Tuavesiamdes TasiSeou-
FoulszAnsamusadeniuondnnmdad
Maee :1UIU 16 Tsolate Yshn1snadauslY
7% Dual culture Wuhfie 12w vesns
‘wﬂﬁauwﬂﬂ Trichoderma. sp. Ulszdnsnmnlu
msﬂummmsmawmﬂ C. runcatum qafia

80.05 L‘lJ’ﬂi!,‘*ﬁuW memmﬂ“ﬂumﬂum|wai1u¢1

186

FURERLANE)

73 s $ %4 Q‘I
nIfadenife niiaaunfumdad e

ienuaulsaueum salyavssi unaes

av%ﬁﬂﬁﬁwm‘nﬂmuﬁ 7408 9 T wunTany
Lmﬂmmmmﬁmwmmwauu 95% uaz 18
waﬂmﬂmamﬁﬂmﬂgﬂﬁmmsﬂummmsm
mwﬂﬂ C. truncatum 1837 Dual slide culture
W‘lJ’JTL“]ﬂJﬂ‘IJ;]ﬂﬂ‘H Trichoderma sp. {uilsfane
C  truncanm Toowudulove
m’?yﬂﬂﬂf]'i‘]ﬂﬁ Trichoderma sp. gﬁmﬁu’lﬂummq
dhlleSaegmeluduloveases ¢ runcatum
ﬁﬂﬁ'tﬁu’lfw"Nsquuﬂmﬂunm@iam i
ABUAUIIE9THYDS Bruckner and Przybylsk1
(1984) uag Ridout et al. (1988) ‘wﬂmnw 1951
T. hamatum, T. viride Lﬂuﬂsﬁmmawﬂﬂmma
e Taoumadhldiiddulodivuesurua
Lmzm'*‘;aﬂﬂf]iﬂﬂﬁmmf;ﬁmswﬁmau"lmﬁ B-1,
3-glucanase, chitinase; cellulase LD protease €AY
miaadueadulufosiauve ,
dwsumsnaaevdse@nimnvsudon
RTINS Trichoderma  sp.lumsauguTsaueu-
umsaTugvestamdeniuiaw. 2 ‘lusvﬂvﬁuﬂéﬁ
Iﬂﬂwami‘ﬂﬂa’E]‘]J‘lJi“’ﬁ“/lﬁmW‘llE]\iL‘ifﬂﬂ‘lJ;]ﬂﬂH
Trichoderma. sp. denseenvesuatuniod
ﬂaﬂﬂwwmwmma C  truncatum WUNMAR
mmammlafmmﬂmm C. truncatum WO
sthafeafinaien 87 wedidud Fdlufiany
ummaﬂuaﬂmmﬂﬁmmmaﬁmwmmwauu
95% iflonls fmmﬂﬂﬂmmﬂwﬂaﬂmﬂmzm]
C. truncatun sanﬂuw@ﬂﬂg“ﬂﬂy Trichoderma
sp. dafimamen 90 wedlud enSouidivy
funssudsoun wudhdanuuandieiuedied
uﬂﬁmmmmmmmmwamu 95% lAgganIl
A maﬂwﬂaﬂweﬂmch truncatum i’Jilﬂ‘lJ
15U UYOT thiram LA mmmqnmsmweﬂ
thiram PH1REY AnLAITL 98, 95 LAY
98 wofdud awddy dmiudundriiligon




NINUNHAYT 19(3): 176 — 188 (2546)

msﬂams’f’;lafn C.. truncatum whludsndsen
UInKaz ﬂuﬂmmaﬂmmﬂwmaaﬂ Tatfaunad
mmaummﬂammﬂnmm Aundhseduau
uu GNZTE]ﬂﬂﬁENﬂ‘U TIENTUYBY Neergaard et al.
(1999) AAndnhdumismsdhimevesioy
wwmﬂaanumﬂm £9.1 osidugd g Aunan
mmm%.,,uﬁmmmﬁmuwanu“lmauummu
AAWTIInSensTALAY (seedlmg blight /
damping-off) ﬂ’?utuﬁﬂﬂﬂﬁmﬂf@ﬂﬁuﬂ@]
C. truncatum ﬁ’JSJﬂ‘UL%E]iTﬂ;]ﬂﬂH Trichoderma
sp. maﬂ%wmmmﬂa"lmaﬂa@@ﬂ‘lﬂﬂﬂ'n o
mﬂmaﬂwmummﬂmmmmﬂgﬂﬂy
Trichoderma ~ sp. uuwmu%ﬂﬂg Trndaglal
Lﬂ1~®ﬂnmamﬂmmﬂaeﬂmwammm1mmq
C. truncatum ﬂagmnmmﬁaﬂmaﬂm“lwmm
nsifa lsaasld
wavInmsnareuuaadlfifiuidos
ﬂﬁﬂﬂ‘ﬁ Trichoderma  sp. Hlszansamlu
mﬁmuﬂﬂﬁmmmmﬁﬂTumem untieagaly
ﬁm‘wwm‘wmm mmuﬁnﬂnmmmmﬂm
won C runcatum ‘lﬂiﬂﬂzﬂuﬂﬁﬁﬂﬂmﬂf@ﬂ
fﬂ!,"ri@]ﬁ’]‘:sJ‘VN?LIﬂﬁ!ﬁ]iﬂjVlLﬁ’JVlﬂmLEN‘Wuﬂmﬂﬂ
‘llEN!,G]f’fJﬂﬁu?i@]Tﬁﬂ mwa“lmﬁmnmm?]
C. truncatum ngarinmsnSydulald uazile
‘Ll““lﬁ)ﬂﬂg‘ﬂﬂ‘]ﬂ Trichoderma sp.linaaeinlsz
dnsnmlumseiuguTsaueuunsalunvessy
wdeeluszosdundmud  Salivsednsniwly
“mamuguTsaueuunsaTuaduilonSoudioy
fluersiadl thiram 1,L93ﬁ11ﬁgﬂa§gcfs14¢fﬂanmeﬂaﬂ
~aalusausn uadesfiiny Trichoderma sp.
“lumwaauué’aﬁﬂﬁﬁ'uﬂﬁ'ﬁ’amE’mﬁé’mmﬁ
mimﬂmﬂmgﬂw‘ln“lmmﬂﬂgi]ﬂn Trichoderma
sp. Lm“nJmLmuﬂmm\lenmmumeml"tmmrm
ﬂmgﬂwﬂgm%ﬂmmq C. truncatum BH1UAY)

187

@ g a o 4 o 4 a 4
aaiulunuddestarnsoiugesiljilng
= Y 4 o oA ¥
Trichoderma sp. Twwnlavinadadimaeunly
T o A &
Faiudtou 9 Tumsaiugu Tsaneuunsa lue
Ypananned wainlszansnmlumsniugu
A ¥ = & g
uaztieaams [9esnll  woziedluamaly
mﬁ‘vmﬁa‘umuﬂnwﬁmﬂmanammﬂu
sz Y] Tunsdnenasde'la

)
PN

@3 Andna. 2539. Tsnvesials. madanTsediy. aay
inEATNENS yrInedeFes i, 248 nih,

aulid  fiyaed. 2544, szaneIewamsilesiumia
Lﬂ‘ffya‘s1’mmelIsm‘%mﬁmﬁuwﬂﬂﬂmqmﬁﬂ
W, eauiterivauyselidue  aeu
WeuazWaurinemansuazimalulad
urInededesln. 42 i,

Anwar, S.A.,, SF. Abbas, MM. Gill, C.A. Rauf, S.
Mabmood, and A.R. Bhutta. 1995. Seed-bormne
fungi of soybean and their effect on seed
germination. Phytopathology 7(20): 184-190.

Bruchner, H. and M. Przybylski. 1984. Isolation and
structural characterization of polypeptide
antibiotics of the peptaibol class by HPLC with
field desorption and fast atom bombardment
mass spectromertry. Joumnal of Chromatography
296: 263-275.

Neergaard, ED., C. Tome and AM. Norskov. 1999,
Colletotrichum truncatum in soybean : studies of
seed mfectlon Seed Sciences and Technology
27:911-921.

Neergaard, P. 1979. Seed Pathology. Volume 1. The
Macmillan Press, Ltd. London. 896 p.



£ 4 . &
mafadeniveniidaniundaduvdes

ienugulsauemInlyavesiunies

Ridout, CJ., JR. Coley-Smith and JM. Lynch. 1988, Sinclair, J.B. and P.A. Backman. 1989. Compendium

Fractionation of extrucellualr enzymes from a of Soybean Diseases. The American
Mycoparasitic strain of Trichoderma Phytopathological Society, St. Paul, Minnesota.
harzianum. Enzyme and Microbial Technology 106 p.

10: 180-187.

Sinclair, J.B. 1982. Compentium of Soybean Diseases. The
American Phytopathological Society, St. Paul,
Minnesota. 104 pp.

188



Genetic Relationships in Longan var. Daw as Revealed

by Isozyme Analysis

Ramingwong, K /., P. Sirikam”, S. Wichaipanichl/, K Kowitsangtongy, N. Pintayal/ and W. Kuntalo”

Abstract : Twenty clones of longan var. Daw were fingerprinted, classified and evaluated for phylogenetic
relationships using isozyme pattern analysis. Ten enzyme systems were screened. Tt is found that two enzyme systems
failed to be stained in polyacrylamide gel including alcohol dehydrogenase (ADH) and isocitrate dehydrogenase (IDH).
The eight enzyme systerus that produced clear and reproducible isozyme pattems were selected, including acid
phosphatase (ACP), aspartate amino transferase (AAT), esterase (EST), glucose-6-phosphate dehydrogenase (G6PD),
glutamate dehydrogenase (GDH), glyceraldehyde-3-phosphate dehydrogenase (G3PD), malate dehydrogenase
(MDH) and peroxidase (POX). The number of schematic zymograms were 15, 13, 11, 19, 13, 11, 14 and 9,
respectively with the total of 105. At 95 % similarity, cluster analysis based on molecular data of band distribution
in all samples showed 19 clusters and 1 individual not belonging to any of the clusters. Daw Bai Hod (DBH) and Daw
Kan On (DKO) could not be separated with 95 % similarity while the rest of the clones could be separated with
similarity less than 95 %. Daw Kan Kaeng (DKK) and Daw Nam Pueng (DNP) as well as Daw Luang (DLG) and Daw
Sukhum (DSK) had 80 % similarity. Daw Lum Nam Ping (DLP) and Daw Soy (DSY) had 68 % similarity while Daw
Nan Sao (DNS) and Daw Ta Noi (DTN) had 64 % similarity. Daw Yod Kao (DYK) was the only individual that had
0 % similarity and was completely different from the others.

uv = a
madnireu ausnuermand yniinedededdny oFeqlud 50200

/
! Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Genetic Relationships in Longan var:Daw as Revealed

by Isozyme Analysis
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be one of the reliable methods. The result by

biochemical method is consistent, precise and

Index words:
longan (Euphoria longana Lam.), phylogenetic relationships
Introduction
Longan (Euphoria longana Lam.;

Euphoria longan Steud.; Dimocarpus longan Lour.;
Nephelium longana Cambess.) is a subtropical fruit
crop which is originated in southern China as well
as lowlands in India, Sri Lanka and Myanmar
(Ramingwong, 2003).
important fruit crops in Thailand especially in

It is one of the most

Chiang Mai and Lamphun provinces.
Approximately 90 per cent of longan grown on
commercial scale is variety Daw (Juengyusuk,
1998) and genetic diversity always widely exists
among different clones of longan var. Daw
(Ramingwong and Chiewsilp, 1994).

Longan can be identified by different
methods e.g. morphology, biochemistry and

cytogenetics. Biochemical method is considered to -
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irreversible. It minimizes many problems occurr in
other methods. Traditionally, identification of plant
cultivars is based on morphological traits, but
assessment of morphological traits is very difficult
among closely related cultivars. Moreover,
morphological characters usually show genetic
variation among varieties and among individual of
the same variety due to genetic, developmental and
environmental factors. Chromosome number is not
sufficient as it is usually constant within a plant
species and variety. Chromosome types,
chromosome sizes and karyotype formula are
always essential in identification (Ramingwong et
al., 1998).

Biochemical method using molecular

markers are increasingly important in genetic
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The different
applications can be done either by Isozyme Patterns

studies of horticultural crops.

Analysis, Restriction Fragment Length
Polymorphisms (RFLPs) or Randomly Amplified
Polymorphic DNAs (RAPD) (O’Brin, 1990).
Isozyme pattern is the different molecular
forms of an enzyme in a plant species that shares a
common catalytic activity. Isozyme electrophoresis
shows high potential discriminating between
varieties in  Citrus (Torres et al., 1982), pineapple
(DeWald et al., 1988), Musa (Bhat et al., 1992a;
1992b), ber (Kumar et al., 1995), longan (Kanjana,
1998), lychee (Aradhya et al., 1995;
Yapwattanaphun, 1998),
(Subhadrabandhu and Suriyapananont, 1998),
strawberry (Kumnuan, 2001; Thongthieng, 2002),
silverberry (Kuntapanom and Sirikam, 2001).

sweet tamarind

The objectives of the present study are (a)
to identify longan var. Daw using isozyme pattern
analysis
cluster analysis and (c) to rank the genetic

(b) to classify longan var. Daw using
. relationships among longan var. Daw.

Materials and Methods

1. Plant Materials

Twenty clones of longan var. Daw
included : DYK = Daw Yod Kao A289RUMN,
DYD = Daw Yod Daeng A98BALLAY, DKK = Daw
Kan Kaeng A9fuLY9, DKO = Daw Kan On @®
fueoY, DBY = Daw Bai Yoke a8 luvien, DKL
= Daw Kam Lang A9f1819, DHM = Daw Hom
ADY0Y, DBH = Daw Bai Hod a8 luvia, DPT =
Daw Puang Tong ABWNNDY, DNP = Daw Nam
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Pueng ﬂ‘ﬂii"lﬁyﬁ, DLG = Daw Luang A9¥ 9N, DSK
= Daw Sukhum A9gYy, DSY = Daw Soy a0d
$ot, DLP = Daw Lum NamPing A9gu1i11s, DDC
= Daw Don Chai a8a84 1%¢, DIE = Daw Jae 0
13, DTN=Daw TaNoi a8N1i8y, DNS = Daw
Nan Sao A8 UIUYTI, DBA = Daw Ban Hong 60
aethyles 60, DNK = Daw Nong Chang Kuen
ABNUBIF AN

2. Field Experiment

All clones of longan var. Daw were
collected from orchard plantation in Chiang Mai
and Lamphun provinces as well as the Royal
Agriculture Research Centre, Chiang Mai. Mature
leaves at the third to the sixth nodes from apices
were picked and cleaned before placing in an ice
- 20 degree

box. All samples were stored at

Celcius prior to use.

3. Laboratory Experiment

3.1 Protein sample preparation:  Two
grams of fresh leaves were ground to fine powder in
liquid nitrogen and homogenized in 3 millilitres
extraction buffer and 0.4 grams
polyvinylpolypyrrolidone (PVPP), then centrifuged
for 30 minutes at 15,000 rounds per minutes at 4
degree Celcius. The supernatant was then
transferred to a new Eppendorf tube. Marker dye
solution was added to the supernatant at the ratio of
1:9 before use.

3.2 Enzyme systerns and staining: Ten
enzyme systems analysed were ACP = acid

phosphatase, ADH = alcohol dehydrogenase, AAT

aspartate amino transferase, EST = esterase,



G6PD = glucose-6-phosphate dehydrogenase, GDH
G3PD =
glyceraldehyde-3-phosphate dehydrogenase, IDH =
MDH = malate

glutamate dehydrogenase,

isocitrate dehydrogenase,
dehydrogenase and POX = peroxidase

Polyacryamide vertical slab gel as well as
staining recipes were prepared and run following
the methods described by Hiratsuka et al. (1986).
Discontinuous buffer, 4 per cent stacking gel and
8.5 or 10 per cent separating gel were applied on all
enzyme systems.

3.3 Data analysis: Phenotypes or the
different enzyme banding patterns were observed as
difference in relative mobility (Rm) (Schmid,
1980). Profiles of isozyme patterns and zymograms
of each enzyme system were recorded.  Bands
across all enzyme systems and entries were coded
as present (1) or absent (0). Cluster analysis using
computer programme SPSS for window release 9.0
by Jaccard’s coefficient similarity was presented as
dendrogram (Sokal and Sneath, 1973).

Results and Discussion

Ten enzyme systems were used in
investigation of twenty Daw clones. It showed
polymorphic and consistent isozyme banding
patterns for eight enzymes. ADH and IDH could
not be stained in polyacrylamide gel (Table 1).
Identification of all clones could be determined by
isozyme phenotypes (Tablel) and schematic
zymograms (Figure 1) while their relationships
could be determined by dendrograms (Figure 2).
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Genetic Relationships in Longan var.Daw as Revealed

by Isozyme Analysis

1. Schematic zymograms of ACP revealed
10 different banding patterns with Rm 0.114 —
0471 and each clone consisted of 1 — 3 bands

(Figure 1a).  All clones were separated into 15

groups.

2. Schematic zymograms of AAT revealed
8 different banding patterns with Rm 0.054 — 0.204
and each clone consisted of 0 - 4 bands (Figure 1b).
All clones were separated into 13 groups.

3. Schematic zymograms of EST revealed
9 different banding patterns with Rm 0.009 — 0.533
and each clone consisted of 1 — 7 bands (Figure 1
c). All clones were separated into 11 groups.

4. Schematic zymograms of G6PD
revealed 12 different banding patterns with Rm
0.033 — 0.417 and each clone consisted of 2 - 5
bands (Figure 1 d). All clones were separated into
19 groups.

3. Schematic zymograms of GDH revealed
10 different banding patterns with Rm 0.036 —
0.446 and each clone consisted of 2 - 4 bands
(Figure 1 e). All clones were separated into 13
groups.

6. Schematic zymograms of G3PD
revealed 8 different banding patterns with Rm 0.063
— 0944 and each clone consisted of 2 - 5 bands
(Figure 1 f). All clones were separated into 11
groups.

7. Schematic zymograms of MDH
revealed 10 different banding patterns with Rm
0.051 — 0.449 and each clone consisted of 1 — 5
bands (Figure 1 g). All clones were separated into
14 groups.
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Table 1 Isozyme phenotypes of twenty Daw clones.

Isozyme / Pattern
No. Clone ACP *ADH AAT EST G6PD GDH G3PD *IDH MDH POX
1. DYK A - A A A A A - A A
2. DYD B - M B B B B - B B
3. DKK C - B C B C B - C A
4, DKO D - M D C D C - D A
5. DBY B - C E p E D - E A
6. DKL E - D C E F D - F A
7. DHM B - E F F G B - G C
8. DBH F - M C G H C - D A
9. DPT G - M C H 1 B - H B
10.  DNP H - F C I D B - I D
1.  DLG I - G C J J E - p E
12  DSK J - M C K E E - J F
13.  DSY J - G C L K F - K E
14.  DLP K - M C M L F - L G
15.  DDC L - H G N M G - D A
16  DIE M - 1 H o M E - M H
17.  DIN N - H I P F H - C G
18.  DNS N - J J Q E 1 - C G
19.  DBA o - K C R E J - N 1
20 DNK D - L K S E K - D G
No. Patterns 15 - 13 11 19 13 11 . 14 9
Total = 105

*no staining
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8. Schematic zymograms of POX revealed
8 different banding patterns with Rm 0.276 — 0.553
and each clone consisted of 4 — 6 bands (Figure 1
h). All clones were separated into 9 groups.

The result showed that neither ADH nor
IDH was suitable as a tool in investigation due to
failure in staining in polyacrylamide gel. Therefore,
these two enzyme systems are not recommended.
There was no specific enzyme system that could
separate the twenty Daw clones. G6PD was the
best as it could separate all clones into 19 groups.
Only DYD and DKK were equivalent to G6PD.
ACP, MDH, AAT, GDH, EST, G3PD and POX
could separate all clones into 15, 14, 13, 13, 11, 11
and 9 groups, respectively. Some enzymes showed
one or more bands in all clones as band 7 in EST
(Figure 1c), band 1 in G3PD (Figure 1f) and bands
1,2, 3 in POX (Figure 1h).
~ The cluster analysis based on enzyme
systems using dendrogram is an appropriate method
for comparison of the similarity among popufations.
The higher number of enzyme systems used the
better efficiency can be achieved (Huang et al.,
1994; Obara-Okeyo et ai., 1998). Therefore, eight
enzyme systems were used to rank the relationships
among the twenty Daw clones (Figure 2).

The two most closely related were DBH
and DKO. They had 95 % similarity and could not
be separated. The rest of the samples could be
separated as the similarity ranged between (-80 %.
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Genetic Relationships in Longan var.Daw as Revealed

by Isozyme Analysis

DKK and DNP as well as DLG and DSK had 80 %
similarity. Less relationships appeared in DLP and
DSY which had 68 % similarity while DNS and
DTN had 64 % similarity. There were 5 clusters
which had 50 % similarity i.e. (a) DBH, DKO,
DKK, DNP, DYD, (b) DBY, DKL, (c) DNS,
DTN, DBA, DNK, (d) DLP, DSY, and (¢) DLG,
DSK, DPT, DDC. DBH, DKO, DKK, DNP, DYD,
DBD, DKL, DHM as well as DNS, DTN, DBA,
DNK, DLP, DSY, DL.G, DSK, DPT, DDC had 40
% similarity. DIJE had only 26 % similarity to the
others with 0 % similarity to DYK. DYK had 0 %
similarity to the rest of the clones. It was the only
individual clone that was completely different from
the others.

Conclusion

In conclusions, a considerable amount of
genetic diversity existed in all clones of longan var
Daw. Eight enzyme systems, which produced clear
and reproducible isozyme patterns, were ACP,
AAT, EST, G6PD, GDH, G3PD, MDH and POX.
The number of schematic isozyme banding patterns
were 15, 13, 11, 19, 13, 11, 14 and 9, respectively,
with the total of 105. DBH and DKO were closely
related at 95 % similarity while DKK and DNP as
well as DLG and DSK were at 80 % similarity.
DLP and DSY were at 68 % similarity as well as
DNS and DTN were at 64 % similarity. DYK was
the only individual that was completely different
from the others at 0 % similarity.
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Figure 1 Schematic zymograms of twenty Daw clones.
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Genetic Relationships in Longan var.Daw as Revealed

by Isozyme Analysis
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Figure 2 Dendrogram representing the relationships of twenty Daw clones based on

eight isozyme patterns by Jaccard’s coefficient similarity.
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Genetic Relationships of Some Zingiberaceae

by Isozyme Patterns
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Abstract : The study was carried out in fifteen species of Zingiberaceae, including : Krachai (Boesenbergia pandurata
Holtt.), Krachai-dam (Kaempferia parviflora Wall.ex Baker), Siam cardamom (dmomum krervanh Pierre), Kathu
(Zingiber zerumbet Smith), Kha-min-khao (Curcuma mangga Valeton), Turmeric (Curcuma longa Linn,), Kha-
min-dam (Curcuma aeruginosa Roxb.), Zedoary (Curcuma zedoaria Roscoe), Galanga (dlpinia galanga Sw.), Kha-
nam (dlpinia allughas Roscce), Kha-yuak (dlpinia nigra (Gaerth) BL.Burtt), Kha-yai (dlpinia siamensis Schum.),
Ginger (Zingiber officinale Roscoe), Phlai (Zingiber cassumunar Roxb.) and Phlai-dam (Zingiber ottensii Valeton).
Isozyme patterns of acid phosphatase, esterase, malate dehydrogenase and peroxidase showed one to four bands of
isozyme. Genetic relationships were classified into four groups. Group A, with 0 — 72% similarity, inctuded Kha-nam
and Phlai. Group B, with 0 — 72% similarity, included Turmeric and Zedoary. Group C, with 0 — 32% similarity,
included Galanga, Kha-yuak, Kha-yai, Kha-min-khao, Siam cardamom and Krachai and Group D, with 0 — 16%
similarity, included Kha-min-dam, Ginger, Phiai-dam, Kathu and Krachai-dam.
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Figure 1 Schematic representation of isozyme banding patterns of 15 species of

Zingiberaceae.

A= Galanga B = Kha-yuak C = Kha-yai D= Kha-nam E = Turmeric

F = Zedoary G = Kha-min-khao H= Kha-min-dam 1= Ginger J = Phlai

K = Phlai-dam L = Kathu M = Siam cardamom N = Krachai O = Krachai-dam
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Figure 2
systems.
A = Galanga B = Kha-yuak
F = Zedoary G = Kha-min-khao
K = Phlai-dam L= Kathu
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Genetics relationships of 15 species of Zingiberaceae using four en e
=

C = Kha-yai D= Kha-nam E = Turmeric
H= Kha-min-dam I= Ginger J= Phlai
M = Siam cardamiom N = Krachai 0O = Krachai-dam
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Karyotypic Studies of Local Amaryllis
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Abstract : Karyotypic studies of 3 varieties of local amaryllis, ie. red-flowered (R), pink-flowered (P) and
orange-flowered (O), revealed the same chromosome number of the varieties, being 2n=2x=22. The karyotypic
formulae of varieties were as follows ; R : 2n=L, “+L, ™+ M,+ M,™+8," +S,”, P:2n=L,"+L+M,+ S, +8,"

and O: 2n=L1,"+L "+ M,"+S."
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Figure 1 Somatic chromosomes of local amaryltis : 2n=22 (1,180X)

R =red-flowered var. ; P =pink-flowered var. ; G = orange-flowered var.
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Figure 2 Diploid set of chromosomes of red-flowered variety.
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Table 1 Chromosome size and type of red-flowered variety.

Large chromosome Medium chromosome Small chromosome
(av, LT 8.694-6.086 p) (av. LT 6.085-4.348 p) (av. LT 4.347-3.478 p)
#1 acrocentric #7 acrocentric #9 metacentric
#2 submetacentric #8 submetacentric # 10 metacentric

#3 acrocentric ‘ # 11 submetacentric

#4 acrocentric
#5 acrocentric

#6 acrocentric

Table 2 Average lengt!i"_ of short arms (Ls) and long arms (LI), chromosome
length (LT), relative length (RL) and centromeric index (CI) of red-
flowered variety.

Number Ls(w) Lll(p) : LT(w RT CI
1 2.434 6.260 8.694 0.132 0.720
2 2.434 5.390 7.824 0.119 0.689
3 1739 5738 7477 0.113 0.767
4 1913 5.390 7303 0.111 0.738
5 1391 5.390 6.781 0.103 0.795
6 1739 4347 6.086 0.092 0.714
7 1.043 4.695 5738 0.087 0.818
8 1739 2.956 4.695 0.071 0.630
9 1739 2260 3.999 0.061 0.565
10 1739 2.087 3.826 0.058 0.545
1 1.391 2.087 3.478 0.053 0.600
2. Tuhanuinatg p fwon 5 FadlednuaaTeunsuuds wuh

a 4 ] 1
Ty Ty Tnyadnnaood (20=22) wee 151 submetacentric chromosome 1f} Aodf 1 tiay
@ d $ -~ . o
Wwug P (amd 3) dlszneudaslasTulonviie @ acrocentric chromosome 4§ Avfd 2, 3, 4
Tng) (mensenig 7.476- 5388 lunsou) wag 5 Tas lulauywianaly  (ANVENTTHIN
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Figure 3 Diploid set of chromosomes of pink-flowered variety.

Table 3 Chromosome size and type of pink-flowered variety.

Large chromosome Medium chromosome Small chromosome
(av. LT 7.476-5.388 1) (av. LT 5.389-3.739 p) (av. LT 3.738-3.303 p)
#1 submetacentric # 6 acrocentric #8 submetacentric
#2 acrocentric #17 acrocentric #9 submetacentric
#3 acrocentric #10 metacentric
# 4 acrocentric # 11 submetacentric

#5 acrocentric
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Table 4 Average length of short arms (Ls) and long arms (LI), chromosome length
(LT), relative length (RL) and centromeric index (CI) of pink-flowered variety.

" RT

Number Ls(u) LiGw) LT cr
1 2.434 5.042 7.476 0.136 0.674
2 1.739 5.042 6.781 0.123 0.744
3 1.739 4.347 © 6.086 0.110 0.714
4 1.043 4.695 5.738 0.104 0.818
5 1.217 4.347 5.564 0.101 0.781
6 1.391 3.825 5.216 0.095 0.733
7 0.870 3.825 4.695 0.085 0.815
8 1.391 2.087 3478 0.063 0.600
9 1.391 2.087 3.478 0.063 0.600
10 1.391 1.913 3.304 0.060 0.579
11 1043 2.260 3.303 0.060 0.684

3. Tndfiemuihutug o
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Figure 4 Diploid set of chromosomes of orange-flowered variety.

Table S Chromosome size and type of orange-flowered variety.

Large chromosome Medium chromosome Small chromosome
(av. LT 6.608-4.781 p) (av. LT 4.782-3.305 ) (av. LT 3.304-2.956 p)
~ #1 submetacentric # 8 metacentric #9 metacentric
#2 acrocentric # 10 metacentric
#3 acrocentric # 11 metacentric

#4 acrocentric
# 5 submetacentric
#6 acrocentric

#7 acrocentric
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Table 6 Average length of short arms {Ls) and long arms (LI), chromosome length
(LT), relative length (RL) and centromeric index (CI) of orange-flowered

variety.

Number Ls(w) Li(w LT(w) RT CI
1 2.087 4.521 6.608 0.128 0.684
2 1.739 4173 5.912 0.114 0.706
3 1.565 3.651 5.216 0.101 0.700
4 1.043 4.173 5.216 9.101 0.800
5 1.913 3.651 5.564 0.108 0.656
6 1.391 3.825 5.216 0.101 0.733

1.217 3.825 5.042 0.098 0.759
8 1.565 2,087 3.652 0.071 0.571
9 1.391 1.565 2.956 0.057 0.529
10 1.391 1.913 3.304 0.064 0.579
11 1.217 1.739 2.956 0.057 0.588

Table 7 Karyotype formulae, average length of individual chromosome and total
chromosome length of 3 varieties.

Variety Karyotype formulae Individual Total chromosome
¢hremosome length length
w w
Red-flowered n =L, +L, MM, TS, T 3.478-8.694 65.901
Pink-flower 2n=L,"+L,+M, 48, 7+S," 3.303-7.476 55.119
Orange-flower 2n=L,"+L,+M,"+8" 2.956-6.608 51.642
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Varietal Improvement of Rosa Hybrids

Inay Aunt” uaz ofias nszuase”

Pailin Kuntd” and Adisorn Krasaechai”

Abstract : 16 combinations of self and cross pollination of four cultivars of roses were conducted. Successful selfing
and crossing lied between 14.3 — 33.9 % and 6.4 — 19.1 %, respectively. Pollen germination depended on sucrose
concentration and variety. The hips of unsuccessful pollination tumed dry within 7 days. The hips needed 10 - 15 weeks
for the seeds to mature, it was found that the number of seeds per hip varied from 1 - 40. Mature seeds required 5 ° C for
at least 70 days to promote germination and would germinate within 7 days, the germination percentage varied from 3.4-
50 %. Hybrid seedlings required 11 weeks to flower showing variation in flower ;zolour and flower shape demonstrated
incomplete dominant gene interaction and probably multiple gene action. Several hybrids from this experiment were

selected.
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Table 1 Successful selfing and crossing of four varieties of roses.

Combination No. of No. of successful pollination,
9 / (3\ Pollinated flower ( Percentage in parenthesis)
p& 27 0 (0)
N& 70 10 (14.3)
s& 70 10 (14.3)
VR 59 20 (33.9)
DxN 20 0(0)
DxS 25 0 (0)
DxV 24 3 (125)
NxD 82 9 (11}
NxS 70 5(71)
NxV 73 12 (16.4)
SxD 94 6 (64)
SxV 8% 17 (19.1)
SAN 83 8 (9.6)
¥YxD 40 6 (15)
VxN 36 4 (11.1)
VxS 48 7 (14.6)
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Table 2 Number of seeds per hip and number of days for hip to mature.

combination No. of seed per hip No. of days for hip to mature
/3 X +SD X +SD
D 0 0
N® 9.2 +8.8 93.8 +28.5
‘s ® 13.9 12 117.5 £22.9
v & 16.5 9.1 121.3 2319
DxN 0 0
DxS [} 0
DxV 25.6 £1.2 138
NxD 14.2 45.6 136.2 £30.8
Nx§ 10 48 148.8 £35.2
NxV 17.5 6.6 1325 +67
SxD 5.6 22.4 116.8 +30.8
SxV 18.2 +10 106.1 £18.9
SxN 8 £7.6 105.4 £22.1
VD 4.5 #4.1 125.3 £20.9
VN 13 £11.5 122.3 £12.2
VxS§ 8.7 £9.3 113.3 £34.4
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Table 3 The comparision on germination methods of rose seeds.

Hips were kept in plastic bag at 5° C for 90 days

and the seed were later sown

Seeds were removed from hip and sown in

peatmoss and maintain at 5° C until

germination occur

Combination No. of No. of No. of No. of No. of No. of

9 / 6‘ seeds germinated days to seeds germinated days seed
collected seed germination collected seed started to

(90+days to germinate) germinate

p& - - - - - -

N& 15 4 116 £26.9 68 6 79 +8.0

s® 123 34 126 23 6 74.6 £10.5

v® 21 25 120.6 5.5 242 47 88.8 9.0

DxN - - - - - -

DxS - - - - - -

DxV 77 12 128.4 £6.5 - - -

NxD 68 15 106.9 £17.4 60 10 92.7 +28.4

NxS 30 9 105.3 £14.2 20 5 74.5 £2.1

NxV 148 24 113.6 £15.5 65 10 71.7£2.3

SxD 12 3 97 22 0 0

SxV 203 42 105.4 £7.5 i | 1 73

SxN 29 8 107 £10.4 35 3 99.3 £47.3

VxD 17 2 108.5 £16.2 10 5 81.2 £10.5

VxN 29 1 97 - - -

vxS 66 7 134 £38.3 2 0 0
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Table 4 Number of rose seedlings to survive after 77 days.

No. of seedlings remaining after

Combination 7 days 21 days 35 days 49 days 63 days 77 days
/3

P& - - . - . .
N& 10 8 8 7 7 7
s&® 40 30 28 25 25 25
v® 72 28 25 25 25 25
DxN - - - - - -
DxS - - < - - -
DxV 12 9 9 9 9 9
NxD 25 13 13 10 10 10
NxS 14 9 8 6 6 6
NxV 34 29 27 25 25 25
SxD 5 5 4 3 3 3
SxV 43 27 25 23 21 21
SxN 11 5 5 4 4 4
vVxD 7 7 7 6 5 5
VxN 1 1 1 1 1 1
Vx$ 7 2 2 2 2 2
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Effect of Potassium Chlorate on Growth, Development

and Cytokinin-like Substance in Lychee

wana1 Juad’ uazmssga Augrssas”

Nongpanga Ngemsn'y and Tragool Tunsuwan’

Abstract : Potassium application of chlorate (KCIO,) solution at the rates of 0, 5,000 and 10,000 ppm per trees
were applied to “Chakrapat” lychee that were grown in the 100 liter pot containing fine sand. Nutrient solution
was given to the trees regularly. The experiment was conducted at the experimental plot Department of
Horticulture, Faculty of Agriculture, Chiang Mai University during October 2000 to April 2001, The results showed
that vegetative growth such as stem height, canopy width, stem diameter, new shoot development and total non-
structural carbohydrate (TNC) were not significantly affected. Cytokinin — like substances and flowering were
changing in the same trend.
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Figure 1 Effect of potassium chlorate on height.
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Figure 2 Effect of potassium chlorate on canopy width,
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Figure 3 Effect of potassium chlorate on stem diameter.
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Table 1 Effect of potassium chlorate on total non-structural carbohydrate contents of leaves.

KC10, TNC (mng gle equivalent /g dry wt.)
ppm week 1 week 2 week3 week 4 week 5
0 $2.823 69.159 70.632 64.591 74.757
5,000 75.199 77.557 79.767 62.529 70.927
10,000 79.619 67.243 69.306 57.224 72.694
F-test NS NS NS NS NS

NS = non significant difference
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Table 2 Eifect of potassium chlorate on non-structural carbohydrate contents of shoot.

TNC (mg glc equivalent/ g dry wt.)

KCIO,
ppm week 1 week 2 weel 3 Week 4 week 5
0 72.105 78.146 77.851 75.199 71.811
5,000 74.021 78.293 73.432 77.851 67.979
10,000 70.337 71.369 70.190 73.284 69.453
F-test NS NS N§ NS NS

NS = nonsignificant difference

Table 3 Eifect of potassium chlorate on non-structural carbohydrate contents of root.

TNC (mg gle equivalent / g dry wt.)

KCO,
ppm week 1 week 2 weelk 3 week 4 week 5
0 59.140 70.632 70.632 57.667 57.372
5,000 66.212 74.610 '70.927 54.425 55.457
10,000 59.435 66.947 $5.770 53.836 56.930
F-test NS NS NS NS NS

NS = non significant difference
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Table 4 Effect of potassium chlorate on cytokinin —like substances of shoot.

cytokinin-like substances (Llg kinetin equivalent / g f.wt)

KCiIO,
ppm week 1 week 2 week 3 week 4 week 5§
0 0.0985 0.0832 0.0805 0.0887 0.0563
5,000 0.0690 0.0691 0.0739 0.0594 0.0495
10,000 0.0496 0.6826 0.0663 0.0725 0.0309
F-test NS NS N§ NS NS
NS = non significant difference
Table 5 Effect of potassium chlorate on cytokinin - like substances of root.
KCI0, cytokinin-like substances (Llg kinetin equivalent / g f.wt)
ppm week 1 week 2 week 3 week 4 week 5
0 0.0318 0.0484 0.0642 0.0532 0.0312
5,000 0.0420 0.0478 0.0480 0.0488 0.0298
10,000 0.0357 0.0555 0.0502 0.0220 0.0276
F-test NS NS NS NS NS

NS = non significant difference
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(Dianthus barbatus)

Potentential for Seed Production of Sweet William

Todail dosla”

. . , LV
Jaisin Gonjai

Abstract : Two experiments were conducted on Sweet William (Dianthus barbatus) to find their potential for seed
production. Growth, flowering and seed yield of three caltivars of Sweet William cv. Hollandia - Mixed color at Magjo
University during October 2000 to May 2001 to observe the flowering pattem and seed development and use as an
indicator for optimum harvesting period.

Results showed that Sweet William cv. Hollandia — Mixed color started to flower and set fruit at 58 — 71 days
after transplanting and seed was ready to harvest at 103 — 140 days after transplanting, repectively. Average yield was 26
kg./rai . For a commercial seed production, an optimurn harvesting period was 26 — 32 days after flowering or 98 — 122
days after transplanting.

! aoniiiteunzguiRneuTiImsnunTuiitey Auznuasmaad sniinedodeIva 50200,
" Mac Hia Agricultural Research Station and Training Center,Faculty of Agriculture, Chieng Mai Chiang Mai University, Chiang Mai 50200,

Thailand.
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Tablel  Growth Flowering and seed yield of Sweet william (Dianthus barbatus) cv.
Hollandia - Mixed color.

Height 37.7 (cm)

Size of canopy 24.1 (cm)

Number of branch 6.3

Flowering period ( main inflorescence)

Flowering period (lateral inflorescence)

. Harvesting period ( main inflorescence)

3 Harvesting period (lateral inflorescence)
Pedqncle length ( main inflorescence)
Peduncle length (lateral inflorescence)
Inflorescence diameter ( main inflorescence)
Inflorescence diameter (ateral inflorescence)

Inflorescence shape round compact

58 .8  days after transplanting

71.1 days after transplanting
103 .1 days after transplanting
148.4 days after fransplanting
34.2 (em)
29.9 (cm.)
6.7 (cm.)
4.9 (cm.)

86 (%)




Table 1 continue.
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Color

-red 32 (%)

- purple 19 (%)

- white 19 (%)

- pink 10 (%)

- bicolor 20 (%)
Seed yieid / plant 1.91 (gram)
Seed yield / rai 26.0 (kg.)
Seed germination 82 (%)
TSW 0.943 (gram)
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Figure 1 Flowering pattern of Sweet William cv. Hollandia - Mixed color.
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Figure 2 Dianthus barbatus. cv. Hollandia - Mixed color Seed Development.
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Analysis of Genetic Diversity in Curcuma petiolata Roxb.

by AFLP Markers

998 aniawe ¥ uaz Jalu o’

Ajalee Ngoksamoe Y and Weenun Bundithya v

Abstract : Genetic relationship of 28 Curcuma petiolata Roxb. plants that were studied using 4 AFLP primers
pairs. The results showed that the dendrograms were not related to the morphological characteristics; i.e., bract color
and coma bract shape that were used to identify samples. Further analysis was carried out using additional
morphological characteristics of bract shape, corolla (clorsal lobe) color , peduncle color, spike length and bract distance.
It was found that Curcuma petiolata Roxb. plants that were grouped by dendrograms had common characteristics within
the groups or specific chacteristics different from others.
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Figure 1 AFLP patterns for C. petiolata Roxb. using primers E-ACC + M-CTC
(dark bract color and light bract color, lanes 1-10 = D3, F1, E2, F2, F6, F14, F4, F7, G13 and G2) and

primers E-AAC + M-CAC (dark bract color and light bract color, lanes 13-22 = A6, Al4, Al5, B9, C8,

E4, C9, C11, D1 and E9). Lane M = DNA marker.

243



TN NNTRINHmEN IR HgRITN

luthtnlnanssanneemiusai

1 5 10 18 20 M

bp

1000

700

Figure 2 AFLP patterns for C. petiolata Roxb. using primers E-ACG + M-CAT
(broad coma bract shape and pointed coma bract shape, lanes 1-10 = A8, D3, B9, E4, F4, G4, C8,
F7, F14 and G10) and E-AGC+ M-CAG (broad coma bract shape and pointed coma bract shape,
lanes 12-23 =A7, A15, B8, C2, C5, C14,F1, F2, F6, G2). Lane M = DNA marker.

Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine
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Figure 3 A UPGMA dendrogram representing relationships among 10 C. petiolata

Roxb. when using E-ACC /M-CTC primers.

244



NIAVINBAT 19(3): 240 — 248 (2546)
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Figure 4 A UPGMA dendrogram representing relationships among 10 C. petiolata

Rexb. when using E-AAC /M-CAC primers.

Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine
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Figure 5 A UPGMA dendrogram representing relationships among 10 C. petiolata
Rexb. when using E-ACG /M-CAT primers.
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Figure 6 A UPGMA dendrogram representing relationships among 10 C. petiolata

Roxb. when using E-AGC / M-CAG primers.
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Comparison on the Diversity of Insect Pests
and Natural Enemies in the Chinese Kale Treated

with Insecticides and Bio-agents
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Abstract : In recent years many of the conventional methods of vegetable insect pest control by broad-spectrum
synthetic chemicals has been altered to bio-agents including insect pathogens and herbs extracted to reduce the harmful
insecticide residues to human and environment. However, the supported bio-safety evident of applying bio-agents at the
farm level was not available. The comparison on diversity of insect pests and natural enemies in the Chinese kale
between fields treated with insecticides and bio-agents as in the usual farmer practice, therefore, was carried out 3 times
in winter, summer, and rainy of 2001-2002 growing seasons at Bung Pra, Phitsanulok. The numbers of species and
insects from both treated fields were collected and analyzed in order to evaluate safety of bio-agent treated in the farm
level indicated by insect diversity index. The numbers of species in the bio-agent treated fields were revealed 2.00 up to
5.25 folds higher than those of the insecticide treated fields and the numbers of insects of the former also were higher
than the latter around 1.96-4.12 folds. The insect pests mainly were diamondback moth (Plutella xylostella L.) and flea
beetle (Phyllotreta sp.). The high potential predator obviously was the fire ant (Solenopsis geminata (F.)), whereas the

most effective parasite was Cotesia plutellae (Kurdjuniov), a larval parasite of the diamondback moth.

! s imermaasinues anzinuasmaas nivenImssunAuaziunadon uming sy o AueyTan 65000
/ . ; .
! Department of Agricultural Science, Faculty of Agriculture, Natural Rescurces and Environmental Science, Naresuan University, Phitsanulok

65000, Thailand.
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Table 1 Comparison on numbers of insects types from 15 sampling units of each insecticide
and bio-agent experimental fields in different seasons: summer, winter, and rain
during the 2001-2002 growing seasons.

Numbers of insect types

Groups of insects Winter 2001 Summer 2002 Rain 2002

Insecticide  Bio-agent Insecticide  Bio-agent Insecticide Bio-agent

Vegetable pests 6 10 5 10 2 9
Predators 3 9 4 11 1 9
Parasites 2 3 2 3 1 3
Total 11 22 11 24 4 21
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Table 2 Comparison on types and numbers of insect pests, natural enemies and diversity index from

15 sampling units of each insecticide and bio-agent experimental fields among summer,

winter, and rain seasons during the 2001-2002 growing seasons.

Numbers of insects

Type of insects Winiter 2001 Summer 2002 Rain 2002
Insecticide Bio-agent Insecticide Bio-agent Insecticide Bio-agent

Insect Pests 2,049 43,521 1,662 27,576 555 8,838
Helicoverpa armigera 0 6 0 9 0 3
Hellula undalis 3 48 0 21 0 9
Leptocorisa oratorius 0 54 0 12 0 0
Lipaphis erysimi 1,200 40,242 300 23,001 0 7,419
Phyllotreta sp. 603 1,713 1,041 2,508 420 693
Plutella xylostella 189 1,266 261 1,701 135 627
Spodoptera exigua 24 66 42 147 0 33
Spodoptera litura 30 57 18 120 0 39
Trichopiusia ni 0 45 0 21 0 3
Grasshoppers 0 24 0 36 0 12
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Table 2 continue

Numbers of insects

Type of insects Winter 2001 Summer 2002 Rain 2002
Insecticide Bio-agent Insecticide Bio-agent Insecticide Bio-agent
Predators 11,373 11,571 9,342 9,858 8,640 9,048
Dolichopus sp. 0 0 0 36 0 12
Eocanthecona furcellata 0 12 0 18 0 0
Nabis sp. 0 66 0 27 0 ]
Solenopsis geminata 11,364 10,785 9,330 8,925 8,640 8,619
Damselflies 3 66 3 60 0 9
Dragonflies 6 30 0 27 0 6
Earwigs 0 93 0 69 0 75
Coccinellids 0 345 3 261 0 27
Assassin bugs 0 21 0 45 0 0
Syrphids 0 153 0 201 0 33
Spiders 0 0 6 189 0 261
Parasites 120 714 45 621 15 165
Apanteles sp. 18 30 3 39 0 18
Cotesia plutellae 102 639 42 564 15 138
Tachinids 0 45 0 18 0 9
Grand total 13,542 55,806 11,049 38,055 9,210 18,051
Diversity index (J') 0.076 0.094 0.075 0.131 0.034 0.135
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Table 3 Comparison on the numbers of flea beetles (Phyllotetra sp.) per plant found in insecticides

and bio-agents freated fields in each time of sampling among three seasons and (*) means

numbers of insects per plant found lower than economic threshold, 0.1-0.16 insects per

plant.
Times of samplings
Seasons I I 11} v
Imsecti- Bio- Insecti- Bio- Insecti-‘ Bio- Insecti- Bio-

cide agent cide agent cide agent cide agent
Winter 0.10 0.41 6.13 0.58 0.31 0.76 0.26 0.53
Summer 0.16 1.00 0.23 0.56 0.79 1.24 0.21 0.54

Rain 0.05* 0.34 .18 .09+ 0.26 0.36 0.07+* 0.13
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The Participation of Hmong and Karen Hilltribes
in Natural Resources and Environment Conservation

in Mae Wang District, Chiang Mai Province
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Paiboon Suthasupal/ Wallratat Intaruccomporn” and Katin Srimongkoll/

Abstract : The objectives of the study were to compare the levels of participation in natural resources and
environment conservation between Hmong and Karen hilliribes, fo investigate the relationship between personal
characteristics, socio — economic factor and the levels of participation as well as to study needs and suggestions of
hilltribes relating to conservation, Populaiion used were Hmong and Karen hilltribes, 40 households each from two
villages, namely, Khun Klang Nuoe and Tha Som Poy, Mae Wang District, Chiang Mai. Statistical techniques used
were t-test, Chi~square test and Pearson Product Moment Correlation.

From research findings, it was found that the levels of participation of both hilltribes were statistically different
at 0.01 significant level, by which the level of participation of the Karen was higher than that of the Hmong . As for
hypothesis testing, it was found that age, family members, income, forest utilization and mass media contact were related
to the Karen’s participation level while organizational membership and knowledge and understanding on forest law and

agroforestty were associated whth Hmong’s participation level. With regard to farmers’ needs, the Hmong are in need

i a [ Yy 1 “ 1
mMAdndunsuiazNennNImMINEAs AuznEasaTas vuringdedeslny v.@ealua 50200

/
! Department of Agricultural Extenstion, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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of government’s budget, self-forest management and land right while Karen hilltribe needs also government budget,

knowledge on natural resources conservation, reforestation and self-forest management.
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