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AMNANWUENINNUGNTTNUBILTRTT Colletotrichum spp.

Tﬂﬂmﬁﬂﬁ'ﬂumzmaﬁmg'mﬁwmu,a::l,wﬂﬁﬂ ISSR

Genetic Relationship of Colletotrichum spp. by Morphology
and ISSR Technique

59N ASENE uaz @sayEn o a11e”

Rattakorn Srisuttee” and Sarunya Nalumpang”

Abstract: Forty-one isolates of Colletotrichum spp. were identified by morphological characteristic such as
character and growth rate of colony, size and shape of conidia and appressoria, present/absent of setae and
sclerotia. The morphological observation showed that Colletofrichum spp. isolates could be classified into 4
species; C. gloeosporioides, C. acutatum, C. musae and C. capsici. Genetic relationship of the tested fungi by
6 ISSR primers generated 161 bands and they were analyzed by Phylip could be divided into 4 groups; C.
acutatum, C. capsici, C. musae and the remaining are C. gleosporioides. There was also a highly genetic
relationship between C. musae and C. gloeosporioides. Moreover, this grouping was similar to that based on
the morphological characteristic. Therefore, the ISSR technique was useful for analysis phylogenetic relationship

in the genus Colletotrichum.

Keywords: Colletotrichum, morphology, molecular biology, phylogeny, ISSR

UnARtia: NIdAsLUNEeI Collelotrichum spp. Aau 41 lalaian InsenAednsoiznisdugnuidnen ldun
ANEUTUATERIINITATEYT colony  TWIALATILT19284 conidia LAY appressoria nsra¥aviraliaine
setae WA sclerotia WUIN@NNIRMUN 1S 4 aTlad loun C. gloeosporioides, C. acutatum, C. musae Whay
C. capsici Lﬁl‘ﬂﬁﬂﬂ’]iﬁﬂﬂﬁﬂ%ﬂﬁmﬁuf‘l’l’mﬁuﬁ;ﬂﬁu Tnemeila ISSR foelwsiwes 6 1in wudnLsnguaunidu
via 161 wnw wazdierinmsnssideldsuns Phylip wudnanansouivld 4 nawluny Tiun ﬂ@:mml,%@m
C. acutatum , C. capsici, C. musae LLmﬁmﬁ'ﬂLﬂuﬂ@jwﬂméﬂ?’] C. gloeosporioides ‘Emﬂwudfmﬁjmméam C.
musae HauInddanieiugnasuiu e C. gloeosporioides Lmzm@mﬁmmjNﬁmmﬂﬁmﬁummﬁmnm@
ARRUUNAAN LN AU IINEN Fafunnslfinaiia ISSR AT s AMBA WA BT lunnsiiasme
ﬂixd"ﬁL%ﬁd“wmmmu%@mm@ Colletotrichum

AdATY: Colletotrichum, 0ugnuanen, aryT9aNe, phylogeny, ISSR
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a aAda c & o ' o
AalddmaunaLan Asinisdunlarauinege uas
ansnulasuuladldineaued fuaninuondan an
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VRNNIWLLTAWELNNNINT W UANINUTTN A4
gNNTa LN leatinetalan (Cano et al., 2004)
=K a & a 1 dl P v a @
astinsszyndinatiasing o NldAne lussAumdue
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Repeat) tilaaanniumafinnsondanreaunaiia
RAPD, AFLP  uay SSR 1 13daeiu anvi
1lse@nan nlunMngneamngn RAPD Lazn1smaaa
na M na1dundn AFLP wanannil ldandudeansy
doyaanauiugrashidue i vnennaudnsion uay
Y aal =< P oY o
JaRantszn1avilareanaia ISSR A 11MAAUAINN
Tadelgenn wazlfnanlduiu dewannislaeialladng

o
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n41 A Il Anuenziazasiuaduetiuune
WINNGT (BTITI0U, 2547)
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AIUNNIANATIH AsdRgUseasAinend
ANNANNUENIIRUTNITNTIBTRIN  Colletotrichum
spp. IntenAudnsusndugInesaniunigld
mAiA ISSR

s aa
AUnTaluagInng

MSUANTAULAZANENANHUENNAUFIUINENTDY
1251 Colletotrichum spp.

ymsuenigesannfigende Tnasinigedin
Fa81 Caiorox 10% 9T UAiTLLE N PDA Baiialdh
runn e Lﬁ@L%m@?‘mﬁuﬁqmmﬁuﬂ@:mm
conidia (mass) AWnnsusnalefiaen Tnamaiianis
streak plate LL@:Lgmuummi PDA
ma‘ﬁﬂmﬁﬂwmxmqﬁmgmﬁmm Taadn
mm?tyLﬁu‘ﬂmmmﬁ?mmumm? PDA  nalsiuas
WgaaiaLmus AU 5 1 ANTUT 3, 5 uaz 7 wazih
N3 u ANz aeY colony $aNDaN13a519vTe
#5149 setae WAz sclerotia Mgl mnﬁuﬁﬂmmmmmx
WAL appressoria 8194 30
FPlLHAN ‘Emmm?:w,‘%ﬂmmu slide culture (Smith
and Black, 1990) waagansog lactophenol cotton
blue  LAYSLNATITFI89E 0T AN LVENINATI0e

Sutton (1980)

311319224 conidia

MaANLS AR UIaAaWATIA ISSR  wazns
NAFITAAMNANNUSURILT RS

Colletotrichum

SpPp. . .
#inistasatmies1luenins PDB 7
grunnAvied Uszanns 7 Ju neasdulainuedaanses

WHUGIURINIA WATANARLEUIEAINADIRIN T
(2543) TaaGuanuaduladaelulasaumas 6nld
aan Eppendorf 1.5 fndamssrannsmann By
extraction buffer 15:1m3 500 1IAAAT (50 mM Tris-

HCI, pH 8.0, 850 mM NaCl, 100 mM EDTA, 1% SDS)



ANANWUENIWUENTTNURITRTT Colletotrichum spp.
TneaAaanuuznedugIuIneuazinala ISSR

panlvid i ﬂu‘ﬁ'@qmuqﬁ 65 B9ANTALTEA WU 30
il Thuvisusnmaznauean gaaasvaslduaaniuel
LN phenol:chloroform:isoamyl (25:24:1)
Poanms 1w Thuviesdnage ArredmaIAuLLld
naaalud LAy chloroform:isoamyl (24:1)
U3nnms 1 i wdathuwidaeliuandu AAUBINAI

alcohol
alcohol

sruuulduannlud AnnzneauAdueALY ice-cold
absolute alcohol (f?l’mﬁuﬁ 20 ANANIAITEIA BN
a8l 30 WA) P5ums 2 win Anugmzney mSue
H281 70% ethanol 2 AXs Haliiuauaziin TE buffer
Fu1ms 100 laulrsams (10 mM Tris-HCI, 1 mM
EDTA; pH 8.0) Waazanamznes FWUIET 20 e
wadea neadeulTinumselnan1mnganlngi
Staluaznnlsaiaa 1% mae 0.5xTBE buffer fsiufiu
100 wilunFunmsgu Mnszualniia 100 Taasf uu
10 w17 feudqeendinaniuslus waznsaagey
nalfuasganiilolaian anifuinnisuiuaana
dinduresniduelialusedy 10-100 wilunin

) TunsfN BN RS wedaamnalla ISSR
Fanun 12 Inswas Taannasin PCR fi15unnsaan 10
lulAsans Usznevumae DNA template maNdiadis 10-
100 ng, 10x buffer, 10 uM dNTP, 5U/ yl Tag DNA
Polymerase, 25 mM MgCl,
dH,O uazyin PCR Wl touchdown-PCR Tnensiia

, 20 uM primer LAY sterile

fouunHENFAWlNIY annealing  (AMWITAAIN %GC
content) 4 B9ANTALTHA UADADE 7| AnANTELIAT 0.5

L‘l’m‘J’Wl

2

ANANTALT IR w@mmmiuw annealing
AuaulA 1 asATadeA mmfmm”mmmunﬁﬁﬁﬂ

a

30 981 NM3¥1 PCR (3uann initial-denaturation 7 95
B9AIALTHA 5 W) 1 98U 4 denaturation 71 95
'ﬂdml,"ﬁm‘ﬁmi 1 W17 °]Ju annealmg ‘Vll 49-72 29AN
waEe LL@JHu exten3|on 72 agANTadEad 1 19
ANNALE final-extension 1/1 72 auATAEed 15 Wi
uda hold 1ATignungdl 15 eernizadus andudaiu
Tugifiu neagauna PCR faedsdianinsinsda tna
AsuanIuIATUg LA e luarnilsaan 1.5%

@UIA 10x15 LIWAWAS)  Nnanansiaaniuslug 7

U NN12Anaan InTNasNwNIzaNan N as
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lulasamsriaaznilsaaa 100 Tulpsdams TudWias
0.5xTBE buffer dnszualviin 80 Taas ww 3 $alue
WATIELIWIAALAIEUeNINTFIN 100 bp + 1.5 kb
ladder  mavananaliuasganitlalawan udo
ﬁuﬁﬂmwﬁqmﬂ?m gel documentation (SYNGENE;
Gene Genius Bio Imaglng System) NINNTAATIENR
AR URE031 Colletotrichum spp. Tneilaen
m@aj@mﬂwuwmmummﬂimg et luszuy binary
matrix TaelgiAndlu + Weflunufifue uaziiu - e
iflunud S uenuiiuwmdeiu | anfuasiiaeme
mwﬁuﬁuﬁ’ma'ﬁuﬁqmimmL%@iﬁ Colletotrichum
spp. Toer Ll sunsn Phylip TREEaN dendrogram Lﬁlfa
AANgNAEARE Neighbouroining

HANITNAAEN LL@S%Q’]%‘K];

m'il,l,zlm%'aLLazﬁnmﬁnHmzmaimgmawmmm
L%’ai’l Colletotrichum spp.
desfueneanunl§Tianuusiamn 41 e
Tnananndie 35 aia lown ldua 12 18ia Idnanld
szdn 17 afia Aelsuazsaitaan 6 1in e uun
1ATBE 21 ANLNATLN T8 Sutton (1980)
aunsnsuun’ls 4 aU3d lduiides . musae
sruou2 lelman dawenldanndaevenuazndas
W¥1 @en C. acutatum A 3 lalman uenld
A nNInaHn ansalue? uazueilila 3031
C. capsici AU 3 lalaian uanlfaniasugladen
wevsiulotaian uazdntay dou 33 lalmanfivaeda
'aq'el,uﬂ@:w,%mw C. gloeosporioides AINNTANEN
o C.
gloeosporioides Way C. musae Wuwuunsenszuan

ANBULNNAUFIANEIWLIN conidia 189

eI (cylindrical) Witlewii Wi conidia 284 L%fa
31 C. gloeosporioides flnagsiniauefumnnninile
ey conidia 184 C. musae fiRamnadntie lua
fia wananis colony 9049031 C. musae AN
N9 LL@:L@?ﬂﬁmd’u‘%@m C. gloeosporioides ana
31919 appressorium 19413097 C. musae sl
mj AND (irregularﬂuﬂmx‘ﬁl L%’ﬂiﬁ C. gloeosporioides
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wWluungzuey (clavate) muémﬁ C. acutatum 'ﬁu
conidia gU31uLILTRYINtuMAN (fusiform) waz colony
L L AR R laia¥19 setae wax
sclerot|a i appressorium LL1NTeUaN (clavate) LL@“’
den C. capsici # conidia iﬂiw‘llmmmm@m
nrzAUNFuazinauvay (falcate) o appressorium
WLILNTZURN (Clavate) 491 colony Aeudnemeny &
nsai setae ANuauRNUAzIEA VY (1 1)
AMNKANITAAUUNET TARINA NI EUEN
Atugianen WLZa9 C. gloeosporioides \{luaiip
ﬁwumﬂ‘ﬁlm fagenndaLMUIRITI (2543)
mmmf] (2544) LL@ LANAT (2544) LB Lﬁ@VILLEJﬂVLﬂ@’m
N&9eIRaTE LT 3 9Tl m@mmuuﬂmﬂummﬁ
C. g/oeospor/O/des sl,wﬂmmmiﬂﬂwﬂmmmLLuﬂvl,m
fwdes C. musae fingann colony mﬂqmﬂmmm
iFuaz31dn9 appressorium  iHluuLL Taigsiniane
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C. acufatum C. capsici
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C. gloeosporioides  C. musae
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Figure 1 Identification of Colletotrichum spp. 41 isolates based

on morphological characteristic.
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Figure 2 DNA fingerprinting of Colletotrichum spp. 41 isolates by
6 ISSR primer; A. (GCC), primer, B. (CA),CT primer, C.
(CA),G primer, D. (GACA), primer, E. (GTG), primer
and F. (GAC), primer. Cg = C. gloeosporioides, Ca = C.
acutatum, Cm = C. musae Waz Cc = C. capsici
93



A9ATINEAT 23(2): 89-96 (2550)

JJ&%%

Lol 0

Figure 3 Dendrogram of Colletotrichum spp. 41 isolates were analysed by Phylip.

94

Annona squanosa
Eugenia javanica
Psidium guajva

Citrus maxima
Etlingena littoralis
Citrus sp.1

Citrus sp.2

Musa sapientum 1
Musa sapientum 2
Malus sylvestris
Capsicum annuum var. acumintum
Fragaria fragariae
Ophiopogon jaburan
Salirapaulia sp.
Amaranthus viridis
Euphoria longana
Zizyphus mauritiana
Capsicum annuum var. grossum
Eupatorium odoratum
Dieffenbachia amoena
Coffea arabica L.
Capsicum sp.

Citrus aurentiforia
Mangifera indica 1
Mangifera indica 2
Carica papaya
Erythrina bariegata
Orchid sp.1

Dracaena sanderiana
Jasminum sambac
Dracaena fragrans
Polyscias sp.
Mitrephora vandiflora
Jatropha integerrima
Orchid sp.2

Amomum siamense
Rosa hybrida 2

Rosa hybrida 1
Alpinia malaccensis
Syngonium podophyllum

Bauhinia purpurea

1

I

v



ANMNANNUENINUENTTNUDUTRST Colletotrichum spp.

TneandaansuenIdugIUIneLazinaila ISSR

ﬂ@:mmé@m C. acutatum ﬂ@:u“ﬂ‘ﬂ%%‘ﬂﬁ"] C. capsici
nquedien C. musae kafaelungamasden
C. gloeosporioides Tmﬂwudqﬂ@jmmﬁ?@m C. musae
HAwlnd@amnaiugnasuriu @ C. gloeosporioides
LL@:N@mﬁmmﬁuﬁmm@”mﬁum@mﬁmnmﬁm
NUUNAEAN LN NAUF AN favilumsdine
A5l weagUlddnisendudneusnieduignuinen
soununsldmatia ISSR  aunsndasliidnlana
mfmuﬁuﬁuﬁﬁﬁﬁu%@umﬂqﬂs:mﬂm%@a‘ﬂum@
Colletotrichum ¥gnifesuazuiuauanisiy edals
Aauannaefiaiadueilld Sasnuuansneiugs
sunnawdnly enavlinsulsdiesaiomannld dadu
nsldwaila ISSR IhAaLlszAvanmanntu dsnas
nadeufuFaatiefidaudteiinanainddanis
fugnssuga siseenaidudeiiuanldanfisenduies
Lifrfawintiu snndesmmageuiufethdiilana
uANFNIUE NeaNgs pasldnallad I uaLAiSue
aenanlsdanniin sinlsiesemsutana wenaniiaas
npiledns 7 1w MINAFLILA 1de PCR-RFLP 11
Uszgnelldsandog ensdasuunTiintesdasld
atiagnies WesnninaTia ISSR i ansnsauenis
AwdnTus T TeldiRasetnaien wiliaunsn
Sunnadddvesdemeensnld

neAnssNlsznA

10981NITA ANt R I RAN LAY
348 a2 ATUIAETININNEAT ADTINHAIANART
wAnendedes v Aatiuayuulunnide

LANANTANNDY

UNUS Ja19 U, 2535, 1ANaLnaasuzaiaay
35n1sRcuANTIA. LANENIINERT 16: 72-75.
W1 TnEenn. 2543 Anuduiusniaiugnasy
wallunnsdninanefen dedunaznis
aviuguuulfiwaAaes a3 Colletotrichum
gloeosporioides anlilEia. senuAdaaiy

any3nl. d1dneunesnuaiuayunide,
NN, 24 T,

W ausimu dselndT Avinelnedu uazdfa
71194, 2534 menlspReisaN e 10
7 2. nsansTaniver 11(3-4): 65-72.

390 TARSPU. 2541, AW RMNEILAYANE AN
AduaiuaulIsadulsang. un 1-4. Tu:
\na9LlsznaunsduNNRIAE a0 EINEN
malsafia AFed 2 Boe nsldiaTeanane
TuanauazasfuAdued miueuide
fulsaig 12-13 WoHNIAN 2541, N1ATEN
19ANT ADUZINEAT NUNINLNAUNHATANART
ANEUTANUWIUAY, LATLFN.

ASEYRN anllaugs. 2544, ANNANAUTN UGN ITN
mﬂQL%ﬂﬁ"l Colletotrichum ~ aNNN19ALATIZH
asualununlstumefiiansualaswa
LS. NN UWUSINUIANAATUI LT,
wanenaedeslud, dealud.

8999704 TN, 2547. N1z laladiadans
we9ild1 gy Croton  oblongifolius 1
Uszinalng. Ana dnusinanArdans
W audm. aiaenIlunInande,
NIINNEL.

\aNes WAR1ININI. 2544, ANUANTUENNIRUGNITN
mﬂx‘iﬁ?@i‘ﬁ Colletotrichum  spp. UNgHalng
WANA AFLP. ANYUNUSINAVANERT
wudie. swanenaededlud, el

Abang, M. M., R. Asiedu, P. Hoffmann, G. A. Wolf, H.
D. Mignouna and S. Winter. 2006.
Pathogenic and genetic variability among
Colletotrichum  gloeosporioides  isolates

from different yam hosts in the

agroecological zones in
Phytopathology 154: 51-61.

Bailey, J. A., and M. J. Jeger. 1992. Colletotrichum:

Pathology and Control. CAB

International, Wallingford.

Nigeria.

Biology,



M5419LN1AT 23(2): 89-96 (2550)

Cano, J., J. Guarro and J. Gene. 2004. Molecular
and  morphological identification  of
Colletotrichum species of clinical interest.
Journal of Clinical Microbiology 42(6):
2450-2454.

Freeman, S. and E. Shabi. 1996. Cross-infection of
subtropical and temperate fruits by
Colletotrichum species from various hosts.
Physiological and Molecular  Plant
Pathology 49: 395-404.

Freeman, S., T. Katan and E. Shabi. 1998.
Characterization of Colletotrichum species
responsible for anthracnose disease of
various fruits. Plant Disease 82(6): 596-605.

Smith, B. J. and L. L. Black. 1990. Morphological,
cultural and pathogenic variation among
Colletotrichum  species isolated  from

strawberry. Plant Disease 74: 69-76.

Sutton,

B. C. 1980. The Coelomycetes: Fungi
Imperfecti with  Pycnidia Acervuli  and
Stromata.  Commonwealth ~ Mycological

Institute, Kew. 696 pp.

Sutton, B. C. 1992. The genus Glomerella and its

anamorph Colletotrichum. pp. 1-26. In: J. A.
Bailey and M. J. Jeger, (eds.).
Colletotrichum:  Biology, Pathology and
Control. CAB International, Wallingford.

Urena-Padilla, A. R., S. J. MacKenzie, B. W. Brown

and D. E. Legard. 2002. Etiology and
population genetics of Colletotrichum spp.
causing crown and fruit rot of strawberry.
Phytopathology 92: 1245-1252.

96



NAURINITAAMNALAZLTNIAMNT U UAY

ARLSIATUNIUUDIAY

Effects of Soil Compaction and Moisture Content

on Soil Resistance

auan Aaramnie’ uaz Tuings snasdasygds’

Thanom Klodpeng" and Pinpetch Sakulsongboonsiri”

Abstract: Soil resistance was studied in Hang Dong (Hd), San Sai (Sai) and San Patong (Sp) soil series at
different levels of soil compaction and moisture content. The soil compaction was indicated by soil bulk density
as 1.10, 1.20, 1.30, 1.40 and 1.50 g/cm3 while the moisture content was designed as 25, 50, 75 and 100
percent by weight of available water capacity (AWCa). The pocket penetrometer (CL700) was used for this
testing. The results indicated that at any soil compaction levels of these soils, the soil resistance was
significance linearly decreased as the soil moisture increased. On the other hand, at any soil moisture content
levels, the soil resistance was significantly increased with increasing soil bulk density or soil compaction as

exponential function.

Keywords: Soil compaction, bulk density, moisture content, soil resistance, penetrometer
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1/Department of Soil Science and Conservation, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Some physical and chemical properties of Hang Dong, San Sai and San Patong series at

0-15 cm depth.

Properties Hang Dong San Sai San Patong
FC (% wiw) 30.70 32.69 29.96
PWP (% wiw) 13.71 22.11 14.78
AW Ca (% wiw) 16.99 10.58 15.18
Air-dry soil (% w/w) 2.22 1.91 2.89
Sand (%) 50.14 31.56 40.14
Silt (%) 25.86 41.24 23.06
Clay (%) 24.00 27.20 36.80
Texture Sandy clay loam Clay loam Clay loam
pH 5.50 5.50 4.90
O.M. (%) 2.01 1.66 1.61
Total N (%) 0.10 0.08 0.08
Extractable-P (ppm) 9.50 3.00 13.50
Extractable-K (ppm) 192.50 172.50 70.00
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B 1.20 g/em’, y = 0.4265-0.0021x r = 0.932
«— O8r C 1.30 g/em’, y = 0.5345-0.0033x r = 0.954
c E
= * D 1.40 g/cm’, y = 0.6430-0.0042x r = 0.933
X
= X N
o 06 E 1.50 g/cm’, y = 0.8980-0.0066x r = 0.985
Q D
] |
& c
§ 0.4 E x
%
n
o2 -
o 1 1 1 i
25 50 75 100

AWCa (Y%w/w)

Figure 1 Correlation between soil resistance and moisture content at different bulk density levels of

Hang Dong series.
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Figure 2 Correlation between soil resistance and moisture content at different bulk density levels of

San Sai series
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Figure 3 Correlation between soil resistance and moisture content at different bulk density levels of

San Patong series.
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Figure 4 Correlation between soil resistance and moisture content at different bulk density levels of

Hang Dong series.
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Figure 5 Corelation between soil resistance and moisture content at different bulk density levels of

San Sai series.
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San Patong series.
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Effect of Day Length on Growth, Photosynthesis

and Food Reserves in Curcuma alismatifolia Gagnep.

aAA Fays’ Aunun gassuern”? Taiu tmdad Y npa Tagnan” uas Tassen sansaE’”

Aphichat Chidburee”, Chuntana Suwanthada”?, Weenun Bundithya1/’2/, Takuij Ohyama3/

17,2/
and Soraya Ruamrungsri

Abstract: Effect of day length on growth, development and food reserves in Curcuma alismatifolia Gagnep. was
carried out. Rhizomes of plant were grown in black plastic pots using sand: rice husk: rice husk charcoal (1:1:1)
as growing media. After shoot emerged, plants were transferred to growth chamber under light intensity of 60
umol/mz/s for 7, 10 and 13 hrs, temperature at 2742 °C, relative humidity (RH) 70-80%. The results showed that
C. alismatifolia grown under long day (13 hr) had significantly greater result in terms of plant height (130 cm),
pseudo-stem diameter (0.82 cm) than those grown under 7 and 10 hr condition. However, number of leaves per
plant, number of new rhizomes per cluster, and number of storage roots per rhizome were not different among
treatments. Photosynthetic rate of plants grown under long day (13 hrs) was between 50-55 pmol/mz/s at 3 and
4 weeks after planting. It was higher than that of plants grown under 7 and 10 hrs of day length. Photosynthetic
rate at 5 weeks after planting was not significantly different among treatments. Moreover, the result showed that
chlorophyll fluorescence was also not significantly different among treatments at 3, 4 and 5 weeks after planting.
For food reserves in new rhizomes, it was found that total non-structural carbohydrate and reducing sugar in
new rhizomes and storage roots of plants under 13 hrs of day length were significantly higher than those in the
others treatments. Plants grown under short day length (7 hr) reduced in K concentrations in new rhizomes and

reduced in P and Ca concentrations in storage roots

Keywords: Day length, photosynthesis, food reserves, Curcuma alismatifolia Gagnep.
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Table 1 Effect of day length (7, 10, 13 hr) on plant height, diameter of pseudo-stem, number of leaves

per plant culture at 15 weeks after planting.

Day length Height " No. of leaves
" Diameter of pseudo-stem (cm) "
(hrs) (cm) per plant
7 90.67+34.30b 0.55+0.02b 3.00+0.00a
10 96.00+£14.20ab 0.68+0.03ab 3.00+0.00a
13 103.00+28.20a 0.82+0.19a 3.33+1.33a

" Means within the same column followed by different letters are significantly different at P<0.05

Figure 1

Plants and psudo-stem under different day length conditions: 7, 10 and 13 hrs at 15

weeks after planting [(A), (B) and (C) respectively].
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Figure 2 Floral abortion occurred under 7 and 10 hr of day length at 6

weeks after planting.
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Figure 3 Photosynthetic rate (A) and chlorophyll fluorescence
(B) of plants growing under different day length
conditions in controlled room. Error bars denote the
SE (n=10).

*indicate significant differences at P<0.05., "no

significant.
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Table 2 Effect of day length on number, diameter and weight of rhizomes and storage roots at 18

weeks after planting.

. 1/
New rhizome

Day length No. of Diameter of Weight of new rhizome (g)
(hr) new rhizome per cluster new rhizome (cm) Fresh Dry
7 1.00+0 a 1.80+0.29a 5.43+0.34a 1.48+0.21a
10 1.00+0a 1.60+0.17a 6.821+0.71a 1.40+0.71a
13 1.00+0a 2.40+0.38a 6.97+0.81a 1.66+0.61a
Storage root”
Day length  No. of storage roots Size of storage root (cm) Weight of storage root (g)
(hr) per rhizome Length Diameter Fresh Dry
7 2.87+0.75a 4.50+0.24a 1.40+0.17a 6.03+1.72a 0.08+0.03a
10 2.93+0.91a 3.66+0.53a 1.50+0.28a  6.52+2.34a 0.06+0.06a
13 3.50+0.83a 5.9410.61a 1.12+0.93a 8.94+4.83a 0.111£0.10a

" Means within the same column followed by different letters are significantly different at P<0.05

Table 3 Content of total nonstructural carbohydrate (TNC) and reducing sugar (RS) in new rhizomes

and storage roots under different day length treatments at 18 weeks after planting.

Day length Concentration (mg glucose/plant)
Organ - -
(hrs) TNC RS
7 170.21£12.43c 110.911+6.94c
New rhizomes 10 200.74+8.12b 153.83145.74b
13 330.88+20.56a 284.68+19.32a
7 243.461£10.24c 104.14146.13b
Storage roots 10 345.84+5.02b 120.12+6.68b
13 403.32+9.75a 270.04+24.57a

" Means within the same column followed by different letters are significantly different at P<0.0
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Table 4 Concentrations of nutrient elements in new rhizomes and storage roots under different day

length treatment at 18 weeks after planting.

Concentration in new rhizome (mg/g DW)"

Day length (hrs)

Nitrogen Phosphorus Potassium Calcium Magnesium
7 21.01+1.33a 6.98+0.32a 166.07+8.22c 4.46+0.33a 3.17+0.12a
10 21.53+8.25a 7.08+0.38a 262.52+3.45b 3.56+1.50a 3.39+0.56a
13 22.42+2.63a 7.3810.54a 344.4619.47a 3.42+0.71a 2.37+0.39a

Concentration in storage root (mg/g Dw) "
Day length (hrs)

Nitrogen Phosphorus Potassium Calcium Magnesium
7 10.3710.57a 8.49+0.13b 86.22 +5.39a 1.47+0.36b 4.77 £0.40a
10 9.52+1.35a 6.43+0.55¢ 81.85+9.18a 1.40+0.37b 3.61+0.27a
13 8.84+0.97a 10.4110.77a 86.17+7.41a 2.95+0.31a 4.23+1.15a

"Means within the same column followed by different letters are significantly different at P<0.05
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Genetic Variations Among Isolates of Trichoderma from

Rhizosphere of Chilli and Biofungicide

UONA WIIARIEIWH UAz TIUNA YyTadsna’”

Narumon Weakhawhong” and Chuanpit Boonchitsirikul”

Abstract: Ninety-four isolates of Trichoderma spp. were randomly collected from the rhizosphere of chilli found in
five different geographic regions. These isolates were isolated from the soil by using the dilution plate method.
The other six isolates of Trichoderma spp. used in this study were from biofungicides. The results of their
morphological studies indicated that 100 isolates of Trichoderma spp. could be grouped into seven species.
The polymorphism of the internal transcribed spacer (ITS) regions was also used to characterize isolated
Trichoderma spp. in this study. The ITS regions of 100 isolates of Trichoderma spp. were amplified by using a
polymerase chain reaction (PCR) with universal primers ITS1 and ITS4. The amplified products (600 bp) were
then digested with BamHI, Smal and EcoRI. The BamHI digestion profiles could classify the 100 isolates of
Trichoderma spp. into three groups. These results resembled the results of the cluster analysis of PCR-RFLP
data which clearly partitioned the 100 studied isolates into three groups (at 78 percent similarity). Group A was
comprised of T. harzianum 34 isolates, T. hamatum 23 isolates, T. aureoviride 14 isolates and 7. viride 1
isolate, group B was comprised of T. koningii 4 isolates and group C was comprised of T. longibrachiatum 19
isolates and T. pseudokoningii 5 isolates.

Keywords: Trichoderma, PCR-RFLP, morphology
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1/Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Figure 1  Colony and morphological characteristics of Trichoderma spp. isolates on
potato dextrose agar were observed under compound microscope (400x).
A: T. harzianum, B: T. hamatum, C: T. aureoviride, D: T. pseudokonigii,

E: T.viride, F: T. longibrachiatum and G: T. koningii

-
-
Figure 2 DNA fingerprint of Trichoderma spp. 100 isolates.

A: Polymerase chain reaction(PCR) technique by using universal primers
ITS1 and ITS4.

B: PCR-RFLP technique by using restriction enzyme EcoRI.

C: PCR-RFLP technique by using restriction enzyme Smal.

D: PCR-RFLP technique by using restriction enzyme BamHI.
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Figure 3

UPGMA dendrogram based on the DICE similarity index (SD)

illustrating the genetic relationships among 100 Trichoderma isolates.

Group A: lIsolates 1-44, 97, 96, 46, 50, 53, 58, 59, 61, 62, 47, 48, 49,
55, 64, 71, 74, 83, 84, 85, 89, 94, 72, 73, 79, 80, 81, 93, 52

Group B: Isolates 90, 100, 95, 99

Group C: lIsolates 45, 51, 98, 54, 92, 88, 86, 87, 82, 91, 78, 76, 75,
77, 70, 67, 65, 63, 68, 66, 57, 56, 69 60
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Mutation Induction in Ornithogalum by Gamma Ray

nagw1 AeAa1s” uas ag1 Tnsrnsal”

Kusuma Kittisan" and Nuttha Potapohn”

Abstract: Irradiation of gamma ray at different dose, 0, 5, 10, 15, 20, 25, 30, 35 and 40 Gy on bulbs of 3 species
of Ornithogalum was done. It was found that gamma ray affected on plant growth, phenotype and viability.
However, each species responded on different dose of irradiation. Change in leaf and stunted plant were found
at 5 Gy or more on Ornithogalum arabicum and O. thyrsoides, whereas at 15 Gy or more on O. umbellatum. No

flower color change was found.

Keywords: Mutation, gamma ray, Ornithogalum
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Table 1 Effect of gamma ray at different dose on survival percentage of Ornithogalum.

Survival (%)1/

Treatment
O. arabicum O. thyrsoides O. umbellatum

0 Gy 99.62 a 7517 a 91.67 a
5 Gy 97.75 ab 70.83 a 76.89 ab
10 Gy 98.88 a 62.99 a 88.63 ab
15 Gy 99.62 a 36.12 b 69.70 bc
20 Gy 99.25 a 18.92 b 53.03 c
25 Gy 97.75 ab 8.67 b 49.24 c
30 Gy 97.75 ab 12.00 b 50.37 ¢
35 Gy 90.66 ¢ 8.84 b 52.76 ¢
40 Gy 93.08 bc 8.16 b 57.58 ¢

" Different alphabet in vertical line showed significantly different value, Duncan’s multiple range test, 95 %.
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Table 2 Effect of gamma ray at different dose on leaf length of Ornithogalum.

Leaf length (cm) Y

Treatment
O. arabicum O. thyrsoides O. umbellatum

0 Gy 33.37 ab 13.75 a 18.64 a
5 Gy 3167 b 13.13 a 15.35b
10 Gy 37.30 a 11.12 a 13.22 b
15 Gy 26.63 ¢ 523b 5.69 c
20 Gy 18.62 d 1.65b 270 c
25 Gy 13.75 e 042b 225c
30 Gy 8.70 f 0.67 b 234c
35 Gy 8.88 f 0.27 b 414 ¢
40 Gy 8.28 f 0.32b 231c

"Different alphabet in vertical line showed significantly different value, Duncan’s multiple range test, 95 %.

Table 3 Effect of gamma ray at different dose on flowering date of Ornithogalum.

Flowering date (days) K

Treatment
O. arabicum O. thyrsoides O. umbellatum
0 Gy 91.96 a 200.24 a 104.88
5 Gy 90.60 a 203.42 a 106.00
10 Gy 95.01 a 266.36 ab 108.70
15 Gy 103.62 a 309.19 b 0”
20 Gy 93.85 a 303.33 b 0”
25 Gy 121.00 ab 0? 0”
30 Gy 157.00 b 0? 0
35 Gy 157.00 b 0 0”
40 Gy 0? 0? o?

"Different alphabet in vertical line showed significantly different value, Duncan’s multiple range test, 95 %.

2/
not calculated

B
Figure 1  Leaf malformation of Ornithogalum arabicum,

A = irradiation at 10 Gy, B = irradiation at 15 Gy
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Figure 2  Flowers malformation of Ornithogalum arabicum
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Figure 3  Flowers malformation of Ornithogalum arabicum
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Figure 4 Flowers malformation of Ornithogalum arabicum
A and B = irradiation at 30 Gy

Figure 5 Leaf malformation of Omithogalum  thyrsoides,
A and B = irradiation at 5 Gy, C and D = irradiation at
10 Gy

Figure 6 Leaf malformation of Omithogalum thyrsoides, A and B =
irradiation at 5 Gy, C and D = irradiation at 10 Gy, E and F =
irradiation at 10 Gy, G = irradiation at 15 Gy
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A
Figure 7 Flower
thyrsoides, A

malformation

of Ornithogalum

irradiation at5 Gy, B =

iradiation at 10 Gy R, C = irradiation at 15 Gy

Figure 8 Leaf malformation of Omithogalum umbellatum, A = irradiation

at 15, 20, 25 and 30 Gy,

irradiation at 20 Gy
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B = irradiation at 15 Gy, C
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Influence of Land Use Changes and Land Use Practices on
Soil Quality at Labouya Village, Sanean Subdistrict,

Muang District, Nan Province

WusAna 810" uaz ANBA1 81mag”

Punsak Tada” and Suphathida Aumtong"

Abstract: The soil quality of various land use types was examined through evaluation of its different properties
as indicators. Soil samples were collected from 30 locations representing 4 different land use types, e.g.
secondary forest (SCF), fruit tree (FT), fallow area (FA) and mixed crop (MC) and were then analyzed for their
chemical and physical properties. Results showed that the change of land use in the highland from secondary
forest into different kinds of cultivation area, indicated much finer soil texture. Soil bulk density (Bd) was
significantly low in no-cultivated soil. For pH values, results indicated that cultivated soil were significantly lower
than SCF and FA areas. Additional results showed that soil organic matter content (OM) in cultivated areas was
lower than in SCF because the accumulation was lower than its decomposition.

Furthermore, results of the study showed that cation exchange capacity (CEC) in cultivated soil tended
to be lower than in SCF, and especially in MC. Similarly, total nitrogen was significantly low in cultivated soil
particularly in FT but in FA, available phosphorous was found to be significantly higher than the other land use
types. Meanwhile in FA, exchangeable K, Ca and Mg were highest as compared to other land use types. In this
study, however, permanganate oxidizable carbon (POC) was highest in MC, there was no reaction in POC from

the change in land use. As for soil electrical conductivity (EC), the lower values were found in cultivated areas.

Keywords: land use practices, soil quality

v mmﬁmwivwmﬂiﬁul,m%mmmé’ﬂu AMZHARNITNNTINEAT WnAnendaunld /. Fealml 50290
K Department of Soils and Environmental Resources, Faculty of Agricultural Production, Maejo University, Chiang Mai 50290,
Thailand.
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Table 1 Function of CRSCs in producing quality seed, type of seed and rice variety.

Land use type symbol No. of characteristic
sample

Secondary Forest SCF 32 The secondary forest sites (30 years old) were dominated
by woody mixed trees and bamboo, and covered area
nearly 60-70 % closed canopies. Eight sites (replication)
were sampled from this land use.

Fallow Area FA 8 The fallow sites (1-3 years old) were dominated by
young bamboo and grass. Soil samplings were sampled 2
replications.

Fruit Tree FT 68 The fruit tree sites were planted with lychee, orange
and/or longan about 5-10 years old. Soil samplings were
sampled 17 replications.

Mixed Crop MC 12 The mixed crop cultivation was established about 30

years ago with upland rice and/or maize remaining

planted. Soil samplings were sampled 3 replications.

fating TN e lusy (air—dry) Wa2LA
NIUATZUNINTAUAUIUNA 0.5 LAy 2.0 NAALNAT LAY
nnaiuslettauylinnane lasaisresiuusay
qnlntliuaaniiusiaet19mu (soil core) Aae

mMaIasERaNT TR Anduaziailiiadszifiu
ATUNWAY

1. \iledu (soil texture) AATrzviunlagld
lalnsRimas (hydrometer) (Gee and Bauder ,1986)

2 ANNUUILUUTINAY (bulk density, Bd)
aufiuAaeeNalUL undisturbed  sampling Tagdgnng
Wuuuuld soil core

3. AaLunge — AnsrasAY (soil pH) tng
Fahw 1 = 141

4. 1Fanndwrizedng (OM) Awszimniag
A5n13299 Walkley and Black (1934)

5 91As1e#UT U permanganate
oxidizable carbon (POC) 1mei3s Weil et al. (2003)
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6. ﬁ?mmm’mﬂunm@nLﬂ?}lﬂuﬁa‘z@gmﬂ
(cation exchange capacity, CEC) alAseiiviing
A5n19989 Peech (1945)

7. Y3nnadlulnsiauienualufy (total
nitrogen) AAZiN1ALAT Micro Kjeldahl (Bremner
and Mulvaney,1982)

8. Usnnmuneanefadidulsslagd
phosphorus)  AtATzuninensans
FaREAUR LN NaTR Bray I
Alexander and Robertson (1970)

9. Bunulnuwnaden waaden wunili@en

(available
P83 aN19789

ﬁLL@ﬂLﬂ'ﬁlﬂuvﬁ (exchangeable potassium, calcium
and magnesium) ATz lnaN1IANAGRRL1NAY
Frauenluidaudiandifinonuiunsn-gag 7
(Jackson,1958)

10. A1 A (electrical conductivity)
TAeARAN =

1:5 Inel glass-calomel  electrode

(Anderson and Ingram, 1993).
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50 - 46 4
40 39
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Figure 1 Soil particle proportions and soil texture of

different land use types.

g/cm?® Bulk Density
1.50
b b
1.40 - T
a
1.30 a
1.20
1.10 A
1.00 Land Use
SCF FA MC FT

Figure 2 Soil bulk density (Bb) of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)

Soil pH
7.0
6.0 - 2 2 i X
5.0 1 T
4.0
3.0 1
2.0 1
1.0 1
0.0 . : Land Use
SCF FA MC FT

Figure 3 Soil pH (1:1) of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Figure 4 Soil organic matter (OM) of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Figure 5 Permanganate oxidizable carbon (POC) of different

land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)

cmol/kg
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Cation Exchange Capacity
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Figure 6 Cation exchange capacity (CEC) of different land

use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)

narauiiulnlaeanichnidgnivalifnsaiu
\H83RNN9ARAAILEY pH 1B9AW UBNAINT WLGINIT
Uaasnui iangulainliauiAl CEC g9tiu anaas
\HesanansnareFNIneynIARumNEaNgINgn
& odd A odye Vs a4
nunaw 7 doulununlduatiunudaznidunun
nainumg usilasanninisgoydeguvisadngdeandn
& 4 4y

nuntgnivels

139

lulnsiaunanaunlumu (Total Nitrogen)
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Figure 7 Total nitrogen of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Figure 8 Available phosphorus of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Figure 9 Exchangeable potassium of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Figure 10 Exchangeable calcium of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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(Boonyanuphap, 2005)  Tagianmieinunaidamilu
AA g ¥ A Yo
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Figure 11 Exchangeable magnesium of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)
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Figure 12 Soil electrical conductivity of different land use types.

* Similar letter indicates an absence of a significant difference. (P= 0.05, bar = standard error)

5% '
ad a

Diaz-Fierros, 1998) wnuzuil lfianilan EC 44 9
ADAARBNNLIZAL pH  7igesng  uanaIniFnIm
exchangeable base QQ@W@LW?W&Lﬂﬂi@]’?ﬂJﬂ’]?LN’]
AMNHATBIANANBILT AT NasaRUaANTRIBIAY
Tmel Oguntunde et al. (2004) #3718 1UIINNTANANS
Az A1 EC , exchangeable base AL pH YAIAU
GV LH
a5
= X A VY

AINNITANHINUNNINLATVBINE T 1UAY
wheniifins 47 Auumnsinaiu wud1Amn AW
wu‘wmi‘lmmumq 1 mm@mummummnm\mu
aanhl Tmﬂwumwuwmmﬂ@ﬂuuﬂmq’mwuwmm
Wununiimsinemsinliaunmaniagsnanas 1
Wurasnannsdanisluiuinsinemnsi lmsnzan
P = Y a Y Y a X A
AnegayAemtinaulaanismzdwinAueananium

Y o~ o X A oA ° va

N19NEAT FNTNENgld N unatnsatian liEY
WBANATININAY ANAIHANTENUABADININAUNY
flaqiiuuazewan uazananinliinsmnsnsialdans
4 X o . SR oA 2
WeTatladanisuannnTu Insiannzleniiiia s
HANAG T

144

LANAITANDY

2533. A
mﬂﬁmﬂgﬁﬁmm AUZLNEATANARNT

il Imeng. WWRNEI5MNTUDIN.

NMINLNALUAULAL, TAULAW. 211 W,

WUEANA 5101, 2550, naweensiasuulasnnsld
ﬁﬁuu@:gﬂLmumﬂf’ﬁﬁauﬁiﬂ@mmwﬁu
natdAnE: wytiuaziinen naziilo a.
\Hag A, AnenfinusiToyayin.
wanenaeudls, deelvad 105 wiin.

527 FmunAn. 2548, wansznuaealnsefuluil s
Fa 0 @VENULUITIRARgLINN-1 8.
Aneuwus Ty n. amnanandaudis,
\eelvid. 167 wiin.

Alexander, T.G. and J. A. Robertson. 1970. Ascorbic
acid as a reductant for inorganic

phosphorus determination in Chang and

Jackson  fractionation Soil

Science 110:361-362.

Anderson, J.A. and J.S.I. Ingram. 1993. Tropical soil

procedure.

biology and fertility: a handbook of methods
2™ edition. CAB International, Wallingford,
Oxon, UK. 240 pp.



answarasnmsulasuulainmslinauuazgluuunisldnausia

AMMWAYE MiTNUazLTnen Auadsiiiau atnaias aninulu

Aumtong, S. 2005. Soil carbon fractions and carbon
fractions stock under agroecological land
use succession in Khun Samun Watershed,
Northern Thailand. The paper presented at
academic seminar on “Sustainable of Land
Use and Resource Management”, 16-17

2005,
Thailand.13 pp.

Boonyanuphap, J. 2005. Soil nutrient status affected

December Maejo  University,

by buring practice and fallow period in

lower quthern Thailand. Proceedings of
S|

the 31 Science and

Congress on

Technology of Thailand at Suranaree
University of Technology, 18 — 20 October
2005, Nakhon Ratchasima, Thailand.
OK. and B. 2004a.
Pedological Biogeochemistry, Part 1.
Paritas Grafik A/S Brondby. 276 pp.
OK. and B. 2004b.
Pedological Biogeochemistry, Part 2.
Paritas Grafik A/S Brondby. 488 pp.

J. M. and C.S. Mulvaney. 1982. Total
nitrogen. pp. 595-622 In: Page A.L., R.H.
Miller ,and D.R. Keeney (eds). Methods of
Part 2. Chemical

Borggaard, Elberling.

Borggaard, Elberling.

Bremner,

soil  analysis, and
Microbiological Properties , Second Edition.
American Society of Agronomy, Medison,
WI. 1159 pp.

Bruun, T.B., O. Mertz and B. Elberling. 2006.
Linking vyields of upland rice in shifting
cultivation to fallow length and soil
properties.
Environment 113:139-149.

Buol, S .W., R.J. Southard, R. C. Graham and P.A.

2003.  Sail

Classification ,5 " edition. The lowa State

Agriculture  Ecosystems and

McDaniel. Genesis and

Univ. Press., Ames, lowa. 494 pp.

145

Chen, J.S. and C.Y. Chiu. 2000. Effect of topography

on the composition of soil organic

substances in a perhumid sub-tropical

montane forest ecosystem in  Taiwan.
Geoderma 96:19-30.

Fynn, R. W.S., R. J. Haynes and T.G. O’ Connor.
2003. Burning causes long-term changes
in soil organic matter content of a South
African grassland. Soil
Biochemistry 35: 677-687.

Gee, G.W. and J.W. Bauder. 1986. Particle-size
analysis. pp. 383-411. In Klute, A. (ed.).
Methods of Soil analysis, Part I.

Methods.

Monograph 9, 2" edition. America Society

Biology and

Physical
and Mineralogical Agronomy
of Agronomy, Madison, WI.1188 pp.
Giardina, C.P., R.L. Sanford Jr., I.C. Dockersmith,
2000. The effects of

slash burning on ecosystems nutrients

and V.J.Jaramillo.

during the land preparation phase of
shifting cultivation. Plant and Soil 220:247-
260.

E. , V. Andreu and J.L. Rubio.

2000. Changes in organic matter, nitrogen,

Gimeno-Garcia,

phosphorus and cations in soil as a result of
fire and water erosion in a Mediterranean
landscape. of Soil
Science 51: 201-210.

Harrison, A.F. 1982. **P-method to compare rates of

European Journal

mineralization of labile organic phosphorus
in woodland soils.  Soll
Biochemistry 14: 337-341.
Jackson, M.L. 1958. Soil chemical analysis, 4"
Edition. Prentice-Hall, Englewood Clifts, NJ.
498 pp.
Mertz, O. and J. Magid. 2001. Shifting cultivation

as conservation framing for humid tropical

Biology and

areas. pp. 55-59. In: Proceedings of the



M5A15NAT 23(2): 133146 (2550)

First World Congress on Conservation
Agriculture, Madrid.

Mills, A. J. and M.V. Fey. 2004. Frequent fires
intensify soil crusting: physicochemical

feedback in the pedoderm of long-term

burn  experiments in  South  Africa.
Geoderma 121: 45-64.

Moller, A., K. Kaiser, W. Amelung, C. Niamskul, S.
Udosri, M. Puthawong, L. Haumaier and
W. Zech. 2000. Forms of organic C and P
extracted from tropical soils as assessed by
liquid-state °C-and *P-NMR spectroscopy.
Australian  Journal of Soil Research
38:1017-1035.

Oguntunde, P. G., M. Fosa, A. E. Ajaya and N.
van de Giesen. 2004. Effects of charcoal
production on maize vyield, chemical
properties and texture of soil. Biology and
Fertility of Soils 39: 295-299.

Peech, M.

cations and exchange capacity of soil: rapid

1945. Determination of exchangeable

micro methods ultilizing centrifuge and
spectrophotometer. Soil Science 59: 25-28.
P.S. and O.P. Toky. 1981. Soil

nutrient status of hill agro-ecosystems and

Ramakrishnan,

recovery pattern after slash and bumn
agriculture (jnum) in North-eastern India.
Plant and Soil 60: 41-64.
Ranamukhaarachchi, S.L., M. Mizanur Rahman and
N.B. Shamsun. 2005. Soil fertility and land
different  cropping

medium

productivity — under

patterns in  highlands and
highlands of Chandina Upazilla, Bangladesh.
Asia-Pacific Journal of Rural Development

15: 63-76.

Soto, B. and F. Diaz-Fierros. 1998. Runoff and soil

erosion from areas of bumnt scrub:
Comparison of experimental results with
those predicted by the WEPP model.
Catena 31: 257-270.

Snyman, H.A. 2003. Short-term response of

rangeland following an unplanned fire in

terms of soil characteristics in semi-arid

climate of South Africa. Journal of Arid
Environments 55: 160-180.

Tanaka, S., T. Ando, S. Funakawa, C. Sukhrun, T.
Kaewkhongkha and K. Sakurai. 2001.

Effect of burning on soil organic matter

content and N mineralization under shifting

cultivation system of Karen people in
Northern Thailand. Soil Science and Plant
Nutrition 47: 547-558.

Tiessen, H. J., W.B. Stewart and C.V. Cole.

Pathways of phosphorus transformations in

1984.

soils of differing pedogenesis. Soil Science
Society of America Journal 48: 853-858.
Walkley, A. and I.A. Black. 1934. An examination of
the degtjarff method for determining soil
organic matter, and a proposed
modification of the chromic acid titration
method. Soil Science 37: 29-38.
R.R., KR. Islem, M.A. Stien, J.J. Gruver and
S.E. Samson-Liebig. 2003. Estimate active
A

simplified method for laboratory and field

Weil,

carbon for soil quality assessment:

use. American Journal of Alternative

Agriculture 18: 1-16.

146



N1SARLABNLUANITAUURY lLIWaAILAN

I ALAULNSALURUDILENISH

Epiphytic Bacterial Selection for Anthracnose Disease

Control of Passionfruit

gaws Ynuna” 83au1 aAsHAIA” a5aN1 1589998 1NaAY AmIANAINA"
waz 35T AgAgMina”
Sudaporn Pukkeaw”, Angsana Akarapisan”, On- u-ma RuangwongZ/, Kaewalin Kunasakdakul”

and Jiraporn Tayutivutikuly

Abstract: Controlling Colletotrichum sp. cause of anthracnose disease in passionfruit by selection of epiphytic
bacteria. Using the sample from growing passionfruit in greenhouse at faculty of Agriculture, Chiang Mai
University. Of the 11 mocroorganisms isolated from passionfruit leaves and screened by dual cultures, only 3
isolates (CMA-1, CMM-1 and CMJ-1) had antagonistic effects against Colletotrichum sp. on potato dextrose
agar (PDA). CMJ-1 had a significantly (P=0.05) highest inhibitory effect, that was 41.99% while CMA-1 and
CMM-1 were 35.45 and 34.30% respectively. CMM-1 and CMJ-1 were Gram-positive but CMJ-1 was Gram-
negative. Based on the nutrient profiles revealed by the BIOLOG system, isolate CMM-1, CMJ1 and CMA-1
were identified as Bacillus subtilis, Bacillus amyloliquefaciens and

Enterobacter sakazakii, respectively.

Keywords: Passionfruit, anthracnose disease, epiphytic bacteria
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19N 4914 CMJ-1 uuuAN Faunsuay annisauungiaresiuaiizalag BIOLOG system wudnlelaan CMM-

1, CMJ-1 uaz CMA-1 @@ Bacillus subtilis, Bacillus amyloliquefaciens WaY Enterobacter sakazakii
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Figure 1 Symptom of passionfruit leaf anthracnose dise

Figure 2 Spores of Colletotrichum sp. (400x).
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Figure 3 Antagonistic effect of isolate CMJ-1

(A: control, B: isolate CMJ-1).
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Table 1 Efficiency of epiphytic bacteria in inhibiting Colletotrichum sp.

Bacterial isolate CMA- CMA- CMA- CMM- CMM- CMM- CMM- CMM-  CMJ- CMJ- CMJ-
1 2 3 1 2 3 4 5 1 2 3
Average”
radian of 62.6 62.6 62.6 62.6 62.6 62.6 62.6 62.6 62.6 62.6 62.6
Colletotrichum
sp. Colony
(mm.) 40.4 61.0 60.6 411 52.6 57.6 58.4 60.6 36.1 60.1 58.5
Clear zone (mm) 9.6 0 0 8.9 0 0 0 0 13.9 0 0
oy 3545 2515 3.247 34.30 15.86  8.373 6.468 6.705 4199 2945 4.053
% inhibition
b e de b c d de de a e de
LSD (P =0.05) 5.1537
CV (%) 24.33

K Average radiant colony from 4 replications

# Mean within row followed by the same letter are not significantly according to a least significant difference (LSD) at P< 0.05

Table 2 Morphological characterization and biochemical characterization of bacteria that has efficiency

in inhibit Colletotrichum sp. associated passionfruit anthracnose disease.

Test Bacteria CMA-1  CMM-1  CMJ-1 Pseudomonas aeruginosa' Bacillus cereus”
Morphological test

Shape rod rod rod rod rod

Gram's stain - + + - +
Biochemical test

Catalase - + + + -

Oxidase - + + + +

Citrate - + + + +

Starch hydrolysis + + + + +

Motility + + + + +

Fluorescein - - - + -

Endospore

formation - + + - +

Levan + - - - -

1/ . .
Pseudomonas aeruginosa and Bacillus cereus : control

+ = positive ;

negative
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Potentials of Community Rice Seed Centers in Developing
Towards Self-reliance in Seed: A Case Study

in Phayao Province

o o 1/ e o o o )/ sa  a aaf1/ 1a 4 o 1/
""J\??ﬂ?&f&lﬁl»ﬂﬂl bbb f] mummf WONH GUNUASAT URAE FINWE BYNNUS

Jongrak Moonfoui, " Tavatchai Radanachaless, ? Phrek Gypmantasiriw and Rungthip Utumpan"

Abstract: Farmers’ deficit of quality rice seed is being considered one important factor affecting low rice yield in
Thailand. The Ministry of Agriculture and Cooperatives (MOAC) has launched community rice seed project
nationwide with the establishment of “community rice seed center” to promote self-help production of quality
rice seed by farmers. The objective of this paper is to present the establishment of community rice seed center
(CRSQ), its operating process, and capability to achieve the desirable goal of self-reliance in rice seed. The
research case study was conducted in Phayao province by analyzing secondary information and field surveys
combining participatory rural appraisal and structured interview of 33 CRSCs. One farmer workshop was
conducted consisting of key leaders of CRSCs throughout the province during the research period from
December 2005-August 2006.

Majority of CRSCs in Phayao province were established during 2001-02. A few had stopped operating
after the MOAC withdrew its support. At present, only 33 centers, distributed over 9 districts, continue to
function by producing registered seed (86.21 percent) and certified seed (13.79 percent) for the farming
communities within Tambon and its neighborhoods. The centers produced seeds of three major rice varieties,
namely KDML 105 (51.35 percent), RD6 (27.03 percent) and RD 15 (21.62 percent). However, the centers are
still not be able to achieve self-reliance in quality rice seed despite their promising potentials. Lack of
government support in seed certification scheme and marketing arrangement had weakened the CRSCs. A few

competent CRSCs had been identified and could be used as benchmark for improving capacity of the others.

Keywords: community rice seed center (CRSC), rice seed, Phayao province
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Figure 1 Position of 33 CRSCs at 33 Tambons of 9 Districts, Phayao province. Source: Survey Data,

December 2005 - August 2006
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Table 1 Function of CRSCs in producing quality seed, type of seed and rice variety.

Seed production Type of seed Variety”
item
Function No Function Registered seed Certified seed KDML 105 RD6 RD15
No. Of CRSCs 29 4 25 4 19 10 8
Percentage 87.88 12.12 86.21 13.79 51.35 27.03 21.62

Source :Survey Data, December 2005 - August 2006.

"Each of CRSCs can produce more than 1 rice variety.
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Rice Research Institute
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Figure 2 Process of quality rice production by CRSCs at Phayao province.

maammmmﬁ{izudﬂ WARNUGYENAFRINanne
AuuAnRUid19 udaanminaliannsainisinums
uazieng ANt anes guidnaguay el
wgefauNanRugaving (nsun1sdng, 2549)
‘Mﬁﬂmmm"’%dqmwmuﬁmﬁuﬁfﬁwmﬂwhi%u‘ﬁ'lﬂmmq
WrAudnguauiuiudn sneiwdaiugaene 1§
Wanwiaunsainisinemsuaziengudnnsonat Ty
arensuAnuaznIanann doinlisnundeldde
Wuﬁ:ﬂﬂﬁﬂluiﬁﬁﬂﬁ@ﬁ%u LLﬁmimamuﬁmﬁuﬁﬁmﬂﬁ

161

lunedjum z&qwﬁ'\ﬂﬁéwLﬁumi‘ﬁmm@]uﬁwﬁmu
Iuﬁuﬁ@%mﬁq n1saireaanuid g liAiuani i
insmsnauguddnagumniu drazdlunadend
aapadasnuLilinuanisuitlyguiauainau
1NN Tmﬂiﬁmﬂmm%mmzmmmmgu‘ﬁ'zgﬂ {ns
Gflmé’uLL@:éu@mmﬂiwf;mu wazdszlomififadu
ANNITHARNAANUTATUNN ANBEALTNTUNINNGN
ﬁ@xﬂu@ummﬁmama&mw%Lﬂﬂmu‘ﬁ'@gju@ﬂ
g Suazafreanadduldiiunssuaumendnd o



M5A1TLNBAT 23(2): 155-164 (2550)

=3

velsznasiely deiupnaduuduazanadnida
vaegudinaguau fepnslisunisdsniduiedis
Ananawlunisnamudaiugda luanunisaliaqiiu

dwiuinasi Wdssidiuanaduudounz
ANANTATRIAUEI g NTUNIT A RART Hawau 7
deznng Miun nawannis ulasudaiug 200 19
NM9NILANEWUG N1FATAUASAENEA BIANTLINNT
NI UAZNIIAATA (A1UN91NEAITINTANARS,
2549) mmx‘ﬁ'msﬂ?zﬂ;uL%qﬂﬁﬁﬁmﬁﬁlm ‘AR
uazlania nasnand1nveanzien” Iduaninaet 10
dsenis Taun ponaduudssanizingu aaddn
Wudmesguddgumuaesanndn nsinenulall
LU NsRdausaN T NANAdI L 19N
Weniu nsliaaudiAyiugRilyoyuaznisiy
nziloyayraesmuedduanlyd msfinszaumsaing
@INAnaN naesiineu nelianidsanisdngan
rasaninuazaduayulfiianisFoufreangu A
futinmauuarAnllselalussuunisdanig nasys
zﬁ%‘wqmﬁ“ﬁl\imum5mm§mﬁuﬁﬂuﬁuﬁlﬁmm%u uaz
nslddszaunisalannifidauunlunisianun
LLmuﬁwmmm%mmﬁmﬁuﬁﬂfjmﬁimﬁ'm (mmq‘ﬁ' 2)
HANTTU s UAWeIN LI gudd1agnauly 4 wzien
anulunifetas 86.21 (ad9de wazAuy, 2550) Lilu
ﬂuﬁqwmuﬁﬁﬁﬂﬂmwluma‘ﬁmmm'miﬁqmuvaq
Frumdariug iesanguidnaguauaunsamangs
gundnidlendnudniuidssnniudaiugaaneidl
Auunan anansgauldldluguaunaznszaneg
inemsnsluiuiindiAasesaiemeuazseiies Tng
zﬁwmmL%ﬁum@mmuﬁi@@mmwLu'ﬁmﬁ’uﬁmm

Ca 3| o a di 3| a v o Ce
At nedlunsvmmnnanamineduduAlsyadusd

WANANH AINN19FINIEANANNAATBIE U ALTE 1
guaulunisdszgudal finis deldnszuounng

711971 8 Tumaw e W ldWmu Ananinaessud

Hroguagnisiemuasinumdaiug Usznaudas 1)
NINARNAANUTAUNIN 2)
guninetihamunzan Waldiynniedauildausaaly
NINNUBENI TN 3) HN1SRUUARNLAENL
mimamuﬁmﬁuﬁﬂﬂwﬁimﬁm Tneldiszaunisniann

9 gy
NaUMNNAuTI N lun

162

Wiieinnian 4) Fnratuaszaziaameauas el
danBnanisengnientii 5) vwaaneditmangs aine
LfmLm:rmml,wameﬂaﬂmmmmmu6) {9
Uszanuuiumisaauiifsadesnldanufuas
HoyaTiiuate 7) fnslssaduiufuavaiennud
A lafenfumsnanus avugauuanaTng
Iiunga wHaus 8) IHNELATAAENITNARLNAR
Wuﬂum"m@lﬁmn%u

atnglafimnu dellguddroguaudnanuau
Mﬁqﬁﬁmmﬁﬂﬂmw“lumaﬁmmémiﬁlﬁmumﬁm
WAAWUG weilenaiileannann 1) Uszsuuay
ANIENITUNNTUIAAITHANNITOA1UN LT WE 1A
aundnmanudnlaides namungy udnns uas
ﬂi"mummamm“mﬂ’uﬁﬁ N ldguauanau
\dasusionunmiAaiugdnrasgud (@ laiflnd
nwasnaianisuaniasudeuissudnegud 3
Tnsansvesninig il lddngninaresgud nudu
gmmmma‘rﬁhLﬁu‘llmqmﬂﬂﬂué@ﬁm LAY (424
ﬂa"l,ﬂm@ﬁﬁ@Ha%ﬁmgum?ﬁmau%m‘lfﬂu
nIzUAUNIREWNIATIN1349

@91

Q

@uﬁﬁi’hﬂgmudw‘lﬁﬂ;ﬁ@%ﬁ%uawdwﬂ
2544-45 wazisuauniied 18T adaieludenag
zﬁﬁuwumﬂmﬁgéuzgmm wuﬁﬁqmﬁﬂuﬁwﬁu
33 Auel m:mmﬁ'lmzﬁuﬁmaﬁq 9 87LN8YBY
Az Sunumisainuanei 6 dsznedaniu fe
1) unaanammAaT Ui AN 2) anntfilnEmIng
3) 8UIANTINYNTU 4) AAATINYNTY 5) AutadA
A Eina ua 6) gudimussaudng usumumdndy
figaie uuvssndnudaiugdionmnin e
Wsmesmeviausnuasuunandn inemangl
UL waziuilndides ARNNINARLNAARUG LN
WATINAARUEAUYNE Faeaz 86.21 LAy 13.79
nA1su udne 3 g Wiud anamenuzd 105, n16
waz N115 Ferias 51.35, 27.03 WAL 21.62 ANNANAL
Lu;iuwmmﬁﬂ”qvl,simqmam’iﬂﬁ@uﬁ’nqmummm



Anegmwaasgudingnrulunmswaugnsianues

v [ s o - s Qs
ATULNAANUS: NIUANTT IWIANZLEN

Table 2 Criteria for capacity assessment of CRSCs at Phayao province.

Criteria

® Competence

®  Ownership

® |nclusion

® Democratic participation

® | ocal knowledge and knowledge creation

® (Capacity building process

® Member participation and group learning

® Accountability and transparency in management system
® Towards a self-reliance in rice seed production

® Continued improving development action plan based on previous year result
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Analysis of Biological Risks in Rice Production

Systems in Phayao Province
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Rungthip Utumpan", Tavatchai Radanachaless’, Phrek Gypmantasiri” and Jongrak Moonfoui”

Abstract: Phayao province is one of the major commercial production of Hom Mali rice in the Upper North, its
rice planted areas is next to the Chiang Rai province. Provincial rice yield is low, averaging 453 kg/rai. The
causes of low rice yield are many, including rice pests. The research objective is to analyze biological risks in
lowland rice production systems of Phayao province. The methods consisted of field survey and farmer
interview in 7 Amphurs and 2 King-amphurs with a total of 632 farmers. The interview also covered key farmer
leaders of 36 community rice seed centers (CRSCs). Farmer workshop was organized with key farmer
participants from 36 CRSCs to jointly determine criteria for and to carry out biological risk assessment. The
results from participatory risk assessment revealed that animal pests contributed to highest risk, with its
occurrence accounted for 26.7 percent and distribution over 32.4 percent of total rice planted areas. The next
biological risks are followed by diseases, weeds and insect pests. The major animal pests were rice-field crab
and golden apple snail, having biological risks of 41.6 and 32.6 percent, respectively, and distributing over 52.5
and 39.3 percent of rice planted areas, respectively, causing yield loss of 13.8 and 11.6 percent, respectively.
Blast was the major disease, having biological risk of 30.3 percent, covering 36.0 percent of rice planted, and
causing yield loss of 18.1 percent. Gall midge was the major insect pest, having biological risk of 25.8 percent,

covering 27.9 percent of rice planted area, and causing yield loss of 13.6 percent.

Keywords: Lowland rice, biological risks, Phayao province
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Figure 1 Lowland rice agroecosystem and varieties in Phayao province.
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Figure 2 Animal pests risk of lowland rice in Phayao province.

Source: Survey, 2006
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Table 1 Distribution, damage severity and biological risk of lowland rice in Phayao province, 2005.

Distribution Damage severity Biological risk
Rice pest

(% planting area) (% total yield) (%)
Animal pests 324 9.7 26.7
rice-field crabs 52.5 13.8 41.6
golden apple snails 39.3 11.6 32.6
rodent pests 54 3.6 6.0
Rice diseases 23.0 12.2 20.3
rice blast 36.0 18.1 30.3
bakanae disease 9.9 6.2 10.3
Weeds in paddy fields 14.7 6.7 13.9
Rice insect pests 5.2 2.8 4.9
rice gall midges 27.9 13.6 25.8

rice thrips 51 3.9 4.8

rice armyworms 1.9 1.5 22

rice stem borers 0.8 0.1 0.6
brown planthoppers 0.5 0.4 0.5

rice grasshoppers 0.3 0.3 0.3
green leafhoppers 0.1 0.1 0.1

Source: Survey, 2006
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Figure 3 Rice-field crab, the major animal

pest of

lowland rice in Phayao province.
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Farmer Capacity Building for Production of Export Quality
Fruit Crop Through “Farmer School” Approach

59798 sauTian” uas wony SulunzAs

Tavatchai Radanachaless” and Phrek Gypmantasirf/

Abstract: Thailand has great competitive potential for exporting tropical fruits to overseas markets. To achieve
such goals, there are a number of pathways that farmer producers have to go through. This paper describes the
processes made by a group of farmers who aim to produce fruit crops to meet quality standard of importing
countries. The case study is carried out by participating with farmers in the process of competence building
among farmer members, which consists of integrative activities determined collectively by members.

A group of sixty mango farmers from three districts: Mae Taeng, Chiang Dao and Chaiprakarn in
Chiang Mai province, who see the potential of producing quality mango for penetrating the Japanese market
was formed in September 2004 and subsequently registered with the DOAE as “Community marketing venture
group of Chiang Mai mango producers for export” (Chiang Mai mango group). Within this large group, the core
group, consisting of 10 members, known as “marketing group” began gathering information, analyzing,
synthesizing, and formulating action plans necessary for capacity building.
During the two years period, the group, through regular meetings, had conducted a series of learning
processes as follows: 1) understanding the complex procedures for exporting of fruit crops that all members
have to follow, 2) understanding the importance of registered group to be recognized and to be accepted for
production and trade negotiation, 3) learning and field visiting to successful “Phrao mango group”, who has
been successfully penetrating Japanese market, 4) establishing database for individual farms producing mango

for export, 5) allocating responsibilities to subgroups for production, marketing, and capacity building through

" peRaniNaaw AnszinemaAngns amanenaedalnad a. @eslud 50200
? guifeiteiiunanaamanees AnznemsAnans aanadadedl a. el 50200
K Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
Z Multiple Cropping Center, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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“Farmer School”, 6) improving organization through encouraging continued learning activities such as forming
partnership with other mango production groups and export groups, improving production practices for quality
products, postharvest handling and export quality standardization, accessing up-to-date information on
exporting fruits and vegetables for the Japanese and the EU markets, and production status of competing
countries, and 7) knowledge management, by communicating and integrating practical knowledge with
successful mango groups from Phrao, Chiang Mai province, Bang Khla, Chachoengsao province, and Pak
Chong, Nakhon Ratchasima province, so that precise production practices for quality products is being
formulated.

The case study indicates that to become fruit export farmers, farmers have to organize and work at
group level, and follow a series of steps for competence building. The two years experience of the Chiang Mai

mango group has shown promising results of capacity building.

Keywords: Exporting quality fruits, mango, farmer capacity building, farmer school (FS)
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