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Suitable Extraction Buffer for Producing Isozyme Patterns

of Some Plicated-leaf Terrestrial Orchids.

gnEuuy Uszansigassal " uay Annla aumdzgas’”

Sutthinan Prasatsuwan ” and Pimchai Apavatjrut"’ i

Abstract: A study was carried out to produce isozyme patterns from 10 plicated-leaf terrestrial orchid
species in 6 genera by polyacrylamide gel electrophoresis (PAGE) using 0.5 g young leaf, 1.5 ml extraction
buffer in 4 different extraction buffers developed by Gottlieb, Apavatjrut et al., Obera-Okeyo et al. and
Sharma & Jones. When 10% separating gel was used and the four enzymes were tested, i.e. Esterase (EST),
Glutamate oxaloacetate transaminase (GOT), Leucine amino peptidase (LAP) and Shikimate

dehydrogenase (SKD), it showed that Apavatjrut et al. solution yielded the best isozyme bands.

Keywords: Terrestrial orchid, extraction buffer
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separating gel negeunuewlmd 4 aliaAe Esterase (EST), Glutamate oxaloacetate transaminase (GOT),
Leucine amino peptidase (LAP) was Shikimate dehydrogenase (SKD) W‘J.I'jﬂﬁﬁmﬁﬁ’mlm Apavatjrut et al.
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HANTENUABNTRELINLE Tuiun1saanziiiauie
% 1 1 ‘ﬂl é{ = o v v
Fune ui inaaunziougnuan faqiiuldiinisld
wisasuNn e TiianaNtos aTUARUNNIAASIUUN
WrangaaaaURui AN Ia llignsias n1smsaasal
Wugialagldaauvainuaiaaesiuanaseallsiu
(protein polymorphism) TaeRg8ianinsnada M ldiu
1 A nMsdaneiilalalasd (43uns, 2543) Faflu
aa oMy Ao oA a T : a
Aamsn S nan iU naneailn i Nangumediiiu
(Taen, 2546) ndaeldisaavinuis (W, 2546) Prunus
persica L. (Agarwal et al., 2001) ﬁmn@ Curcuma
(Apavatjrut et al., 1999) LL@W q@awn (Vyas et al,
2003) \flufiu naAnenpfsiiasjiiazminenariog
winzay et ldungluuylelrlafaeandar Ry
luauiianisAne e liaunsniinlidseansfldun
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wATMIANANAUE IR UG NI sNIRenAae L AUA
MnnsAne TuauAnNe AT LAYWITURBIWIN U
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aUnsaluaziang

nsAnn i ndaeliAulias 10 1ia (i 1)

CERGEADRT (Calanthe  cardioglossa  Schltr.),
anauwlng (Calanthe  rosea  (Lindl)  Benth.),
F9UIARUNT (Calanthe  vestita Lindl), 128484

(Eulophia macrobulbon (Parish. & Rchb. f.) Hook. f.),
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dﬁuﬁqmg (Eulophia spectabilis (Dennst.) Suresh.),
dIU39UN (Geodorum  recurvum (Roxb.)), oang
(Liparis sutepensis Rolfe ex Downie)), Léjm‘wsi”n
(Phaius tankervilleae (Banks ex I' Heritier) Blume),
WMABINANT (Spathoglottis affinis de Vriese) hay 1114
AN (Spathoglottis eburnea Gagnep.) (8L, 2544)
1inaz 5 5 InetlgnlulsaEennaneuas 50 % uazen
Pndua 2 A5 REUTELTNENaR AT N AN
WHaTFIaENTiT A Yngnain1ed Gotliieb (1981)
1sznaumae 0.1 M Tris-buffer pH 8, 1.0% w/v PVP-
40, 0.1% [_)) - ME, 1 mM EDTA, 0.5 mM KCI a8z 0.1
M MgCly. 6H50, vnenafned Apavatjrut et al.
(1999) Usznavusag 0.1 M Tris-buffer pH 8, 0.5% w/v
PVP-10, 10 mM B - ME, 1 mM EDTA Llag 2 mM DTT
WAZLAN pvpp  MIADLSUARNRLNS enafnues
Obera-Okeyo et al. (1997) sznaufae 0.05 M Tris-
buffer pH 8, 10% w/v PVP-40, 14 mM B—I\/IE, 20%
glycerol  La¥ 0.5% f
Sharma & Jones (1999) dsznaumas Phosphate
buffer pH 6.9, 20 mg/ | PVP-40 uaz DTT 1 mg/ml el
Mimafinlndaansarludiaaaianinalnida

Triton —x  WAY WIENANAU8Y

(polyacrylamide gel eIeCtrophoreS|s L‘L@‘?;I‘LILV]EI‘]_I
ANANT R @WH’JHLL@”?‘]JLLUULLOU@V]LH mm’mmm
afmuAazIin LW@L@@nmmwmmmumm Tmein
dounaslugeuiiludslinduninanugzenn fuuda
vl g win 05 ndu i lsauiurinenadia
il 15 faaans udaualuingeiifiudaanniy
dldvgusissnelfgnunfi 4 esrgaidea
A2MNEL 14,000 TAL/ANT WK 40 WT wend@Tazans
ladnuuulalu Eppendorf tube aunm 1.5 HadART
FulTgnugfl 20 asenaaidea weserilineaay
WFeufauinenasaewlnl imaassiildaany
induang Stacking gel 4.5% (ﬁqﬂrﬁu, 0.5 M Tris-HCI
pH 6.8, acrylamide 30% APS 1.5%, TEMED) uag
Separating gel 10% (u’m@u 3 M Tris-HCI pH 8.8
acrylamide30%, APS 1.5%, TEMED)
fianeulny 4 wim A Esterase (EST), Glutamate

N9



oxaloacetate transaminase (GOT), Leucine amino AAMNAATN A1) TUNNAINITAARUAFNANS

peptidase (LAP) uay Shikimate dehydrogenase (R uazaANANTT0LOUANINATY
(SKD) NM3nmaeeni 5 41 7 4z 1 fiusianin (wiazsii

Figure 1 Ten terrestrial orchid species used in this study: (a) Calanthe cardioglossa Schiltr., (b) Calanthe
rosea (Lindl.) Benth., c) Calanthe vestita Lindl., (d) Eulophia macrobulbon (Parish. & Rchb. f.)
Hook. f., () Eulophia spectabilis (Dennst.) Suresh., (f) Geodorum recurvum (Roxb.), (g) Liparis
sutepensis Rolfe ex Downie, (h) Phaius tankervilleae (Banks ex I Heritier) Blume,

(i) Spathoglottis affinis de Vriese, (j) Spathoglottis eburnea Gagnep.
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HANITNARDY & Jones (1999) tiaRa1Iun9din uwaglifauoud
AN ALOLA waz AuANdATaaunud luus
nsulFeuifisuinanadaewlsifand aznIsad e annisdiantewlad 4 suy Aa EST, LAP,
guuuulelelmiannndeeldAu 10 ia laeldthen  GOT uaz SKD Wnamsmaaesisuaasly s
anm 4 4n7 A8 1) Gottlieb (1981) 2) Apavatjrut et al. 19410 way ﬂ’TW‘17‘lI 2
(1999) 3) Obera-Okeyo et al. (1997) waz 4) Sharma

Table 1 Enzyme banding of EST, GOT, LAP and SKD from Calanthe cardioglossa Schlir.

Enzyme Extraction buffer Plant No.  No. of band (s) Rf Remarks
Gottlieb 1-5 6 0.07, 0.16, 0.28, 0.45, 0.54, 0.62 Sharp
EST Apavatjrut et al. 1-5 6 0.07, 0.16, 0.28, 0.45, 0.54, 0.62 Sharp
Obera-Okeyo et al. 1-5 6 0.07, 0.16, 0.28, 0.45, 0.54, 0.62 Sharp
Sharma & Jones 1-5 6 0.07, 0.16, 0.28, 0.45, 0.54, 0.62 Sharp
Gottlieb 1-5 3 0.17, 0.32, 0.40 Sharp
GoT Apavatjrut et al. 1-5 3 0.17,0.32, 0.40 Sharp
Obera-Okeyo et al. 1-5 3 0.17,0.32, 0.40 Sharp
Sharma & Jones 1-5 3 0.17, 0.32, 0.40 Sharp
Gottlieb 1-5 1 0.21 Not sharp
LAP Apavatjrut et al. 1-5 1 0.21 Sharp
Obera-Okeyo et al. 1-5 1 0.21 Not sharp
Sharma & Jones 1-5 1 0.21 Not sharp
Gottlieb 1-5 2 0.33, 0.42 Not sharp
Apavatjrut et al. 1-5 2 0.33, 0.42 Sharp
SKD Obera-Okeyo et al. 1-5 2 0.33, 042 Not sharp
Sharma & Jones 1-5 2 0.33, 042 Not sharp
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Table 2 Enzyme banding of EST, GOT, LAP and SKD from Calanthe rosea (Lindl.) Benth.

Enzyme Extraction buffer Plant No.  No. of band (s) Rf Remarks
Gottlieb 1-5 5 0.07, 0.16, 0.38, 0.46, 0.49 Sharp
EST Apavatjrut et al. 1-5 5 0.07, 0.16, 0.38, 0.46, 0.49 Sharp
Obera-Okeyo et al. 1-5 3 0.07, 0.16, 0.38 Sharp
Sharma & Jones 1-5 3 0.07, 0.16, 0.38 Sharp
Gottlieb 1-5 3 0.17, 0.32, 0.40 Sharp
GoT Apavatjrut et al. 1-5 3 0.17, 0.32, 0.40 Sharp
Obera-Okeyo et al. 1-5 2 0.32, 0.40 Not sharp
Sharma & Jones 1-5 2 0.32, 0.40 Not sharp
Gottlieb 1-5 1 0.23 Sharp
LAP Apavatjrut et al. 1-5 1 0.23 Sharp
Obera-Okeyo et al. 1-5 1 0.23 Sharp
Sharma & Jones 1-5 1 0.23 Not sharp
Gottlieb 1-5 2 0.31, 0.39 Not sharp
SKD Apavatjrut et al. 1-5 2 0.31, 0.39 Sharp
Obera-Okeyo et al. 1-5 2 0.31, 0.39 Sharp
Sharma & Jones 1-5 2 0.31, 0.39 Not sharp
Table 3 Enzyme banding of EST, GOT, LAP and SKD from Calanthe vestita Lindl.
Enzyme Extraction buffer Plant No. No. of band (s)“ Rf Remarks
Gottlieb 1-5 7 0.20, 0.41, 0.47, 0.52, 0.55, 0.57, 0.65 Sharp
EST Apavatjrut et al. 1-5 7 0.20, 0.41, 0.47, 0.52, 0.55, 0.57, 0.65 Sharp
Obera-Okeyo et al. 1-5 7 0.20, 0.41, 0.47, 0.52, 0.55, 0.57, 0.65  Not sharp
Sharma & Jones 1-5 7 0.20, 0.41, 0.47, 0.52, 0.55, 0.57, 0.65 Sharp
Gottlieb 1-5 3 0.12, 0.33,0.35 Sharp
GoT Apavatjrut et al. 1-5 3 0.12, 0.33, 0.35 Sharp
Obera-Okeyo et al. 1-5 3 0.12, 0.33, 0.35 Not sharp
Sharma & Jones 1-5 3 0.12,0.33, 0.35 Sharp
Gottlieb 1-5 1 0.18 Sharp
LAP Apavatjrut et al. 1-5 1 0.18 Sharp
Obera-Okeyo et al. 1-5 1 0.18 Not sharp
Sharma & Jones 1-5 1 0.18 Not sharp
Gottlieb 1-5 3 0.45, 0.48, 0.54 Sharp
SKD Apavatjrut et al. 1-5 3 0.45, 0.48, 0.54 Sharp
Obera-Okeyo et al. 1-5 3 0.45, 0.48, 0.54 Not sharp
Sharma & Jones 1-5 3 0.45, 0.48, 0.54 Not sharp

" g Figure 2 (a) tsznau
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Table 4 Enzyme banding of EST, GOT, LAP and SKD from Eulophia macrobulbon (Par. & Rchb. f.) Hook. f.

Enzyme Extraction buffer Plant No. No. of band (s) Rf Remarks
Gottlieb 1-5 4 0.32, 0.35, 0.60, 0.63 Sharp
EST Apavatjrut et al. 1-5 4 0.32, 0.35, 0.60, 0.63 Sharp
Obera-Okeyo et al. 1-5 4 0.32, 0.35, 0.60, 0.63 Sharp
Sharma & Jones 1-5 4 0.32, 0.35, 0.60, 0.63 Sharp
Gottlieb 1-5 1 0.31 Sharp
GoT Apavatjrut et al. 1-5 1 0.31 Sharp
Obera-Okeyo et al. 1-5 1 0.31 Not sharp
Sharma & Jones 1-5 1 0.31 Not sharp
Gottlieb 1-5 3 0.31,0.45, 0.50 Not sharp
LAP Apavatjrut et al. 1-5 3 0.31, 0.45, 0.50 Sharp
Obera-Okeyo et al. 1-5 3 0.31, 0.45, 0.50 Not sharp
Sharma & Jones 1-5 3 0.31, 0.45, 0.50 Not sharp
Gottlieb 1-5 3 0.22, 0.38, 0.41 Not sharp
SKD Apavatjrut et al. 1-5 3 0.31, 0.45, 0.50 Sharp
Obera-Okeyo et al. 1-5 3 0.31, 0.45, 0.50 Not sharp
Sharma & Jones 1-5 3 0.31, 0.45, 0.50 Not sharp

Table 5 Enzyme banding of EST, GOT, LAP and SKD from Eulophia spectabilis (Dennst.) Suresh.

Enzyme Extraction buffer Plant No. No. of band (s) Y Rf Remarks
Gottlieb 1-5 3 0.18, 0.7, 0.73 Not sharp

EST Apavatjrut et al. 1-5 6 0.18, 0.45, 0.62, 0.67, 0.7, 0.73 Sharp
Obera-Okeyo et al. 1-5 6 0.18, 0.45, 0.62, 0.67, 0.7, 0.73  Not sharp
Sharma & Jones 1-5 3 0.18, 0.7, 0.73 Not sharp
Gottlieb 1-5 3 0.07, 0.33, 0.38 Not sharp

GOT Apavatjrut et al. 1-5 3 0.07, 0.33, 0.38 Sharp
Obera-Okeyo et al. 1-5 3 0.07, 0.33, 0.38 Not sharp
Sharma & Jones 1-5 3 0.07, 0.33, 0.38 Not sharp
Gottlieb 1-5 1 0.35 Not sharp

LAP Apavatjrut et al. 1-5 1 0.35 Sharp
Obera-Okeyo et al. 1-5 1 0.35 Not sharp
Sharma & Jones 1-5 1 0.35 Not sharp

Gottlieb 1-5 3 0.23, 0.38, 0.41 Sharp

SKD Apavatjrut et al. 1-5 3 0.23, 0.38, 0.41 Sharp
Obera-Okeyo et al. 1-5 3 0.23, 0.38, 0.41 Not sharp
Sharma & Jones 1-5 3 0.23, 0.38, 0.41 Not sharp

" g Figure 2 (b) tsznau
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Table 6 Enzyme banding of EST, GOT, LAP and SKD from Geodorum recurvum (Roxb.).

Enzyme Extraction buffer Plant No. No. of band (s)“ Rf Remarks
Gottlieb 1-5 3 0.21, 0.48, 0.52 Sharp
EST Apavatjrut et al. 1-5 3 0.21, 0.48, 0.52 Sharp
Obera-Okeyo et al. 1-5 3 0.21, 0.48, 0.52 Sharp
Sharma & Jones 1-5 3 0.21, 0.48, 0.52 Sharp
Gottlieb 1-5 3 0.10, 0.34, 025 Sharp
GoT Apavatjrut et al. 1-5 3 0.10, 0.34, 025 Sharp
Obera-Okeyo et al. 1-5 3 0.10, 0.34, 025 Sharp
Sharma & Jones 1-5 3 0.10, 0.34, 025 Sharp
Gottlieb 1-5 2 0.27, 0.34 Sharp
LAP Apavatjrut et al. 1-5 2 0.27, 0.34 Sharp
Obera-Okeyo et al. 1-5 2 0.27,0.34 Not sharp
Sharma & Jones 1-5 2 0.27, 0.34 Not sharp
Gottlieb 1-5 1 0.33 Sharp
SKD Apavatjrut et al. 1-5 1 0.33 Sharp
Obera-Okeyo et al. 1-5 1 0.33 Not sharp
Sharma & Jones 1-5 1 0.33 Sharp

" 9 Figure 2 (c) Usznau

Table 7 Enzyme banding of EST, GOT, LAP and SKD from Liparis sutepensis Rolfe ex Downie.

Enzyme Extraction buffer Plant No. No. of band (s) v Rf Remarks
Gottlieb 1-5 3 0.07, 0.32, 0.62 Sharp
EST Apavatjrut et al. 1-5 3 0.07, 0.32, 0.62 Sharp
Obera-Okeyo et al. 1-5 3 0.07, 0.32, 0.62 Sharp
Sharma & Jones 1-5 3 0.07, 0.32, 0.62 Sharp
Gottlieb 1-5 2 0.22, 0.32 Sharp
GoT Apavatjrut et al. 1-5 2 0.22, 0.32 Sharp
Obera-Okeyo et al. 1-5 2 0.22, 0.32 Not sharp
Sharma & Jones 1-5 2 0.22, 0.32 Sharp
Gottlieb 1-5 1 0.45 Not sharp
LAP Apavatjrut et al. 1-5 1 0.45 Sharp
Obera-Okeyo et al. 1-5 1 0.45 Not sharp
Sharma & Jones 1-5 1 0.45 Not sharp
Gottlieb 1-5 4 0.22, 0.35, 0.38, 0.42 Sharp
SKD Apavatjrut et al. 1-5 4 0.22, 0.35, 0.38, 0.42 Sharp
Obera-Okeyo et al. 1-5 1 0.22 Not sharp
Sharma & Jones 1-5 1 0.22 Not sharp

" g Figure 2 (d) Uszneu
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Table 8 Enzyme banding of EST, GOT, LAP and SKD from Phaius tankervilleae (Banks ex I' Heritier) Blume.

Enzyme Extraction buffer Plant No. No. of band (s)” Rf Remarks
Gottlieb 1 4 0.10, 0.13, 0.31, 0.42 Sharp
Gottlieb 2 4 0.13, 0.29, 0.31, 0.42 Sharp
Gottlieb 3 3 013, 0.31, 0.42 Sharp
Gottlieb 4 6 0.06, 0.13, 0.29, 0.31, 0.35, 0.42 Sharp
Gottlieb 5 6 0.06, 0.13, 0.29, 0.31, 0.35, 0.42 Sharp
Apavatjrut et al. 1 4 0.10, 0.13, 0.31, 0.42 Sharp
Apavatjrut et al. 2 4 0.13, 0.29, 0.31, 0.42 Sharp
Apavatjrut et al. 3 3 013, 0.31, 042 Sharp
Apavatjrut et al. 4 6 0.06, 0.13, 0.29, 0.31, 0.35, 0.42 Sharp
EST Apavatjrut et al. 5 6 0.06, 0.13, 0.29, 0.31, 0.35, 0.42 Sharp
Obera-Okeyo et al. 1 4 0.10, 0.13, 0.31, 0.42 Sharp
Obera-Okeyo et al. 2 4 0.13, 0.29, 0.31, 0.42 Sharp
Obera-Okeyo et al. 3 3 013, 0.31, 042 Sharp
Obera-Okeyo et al. 4 6 0.06, 0.13, 0.29, 0.31, 0.35, 0.42 Sharp
Obera-Okeyo et al. 5 6 0.06, 0.13, 0.29, 0.31, 0.35, 0.42 Sharp
Sharma & Jones 1 4 0.10, 0.13, 0.31, 0.42 Sharp
Sharma & Jones 2 4 0.13, 0.29, 0.31, 0.42 Sharp
Sharma & Jones 3 3 013, 0.31, 042 Sharp
Sharma & Jones 4 6 0.06, 0.13, 0.29, 0.31, 0.35, 0.42 Sharp
Sharma & Jones 5 6 0.06, 0.13, 0.29, 0.31, 0.35, 0.42 Sharp
Gottlieb 1-5 3 0.10, 0.12, 0.28 Sharp
Apavatjrut et al. 1-5 3 0.10, 0.12, 0.28 Sharp
et Obera-Okeyo et al. 1-5 3 0.10, 0.12, 0.28 Sharp
Sharma & Jones 1-5 3 0.10, 0.12, 0.28 Sharp
Gottlieb 1-5 1 0.23 Sharp
AP Apavatjrut et al. 1-5 1 0.23 Sharp
Obera-Okeyo et al. 1-5 1 0.23 Not sharp
Sharma & Jones 1-5 1 0.23 Not sharp
Gottlieb 1-5 2 0.24, 0.31 Sharp
Apavatjrut et al. 1-5 2 0.24, 0.31 Sharp
SKb Obera-Okeyo et al. 1-5 2 0.24, 0.31 Not sharp
Sharma & Jones 1-5 2 0.24, 0.31 Sharp

" g Figure 2 (¢) Usznay
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Table 9 Enzyme banding of EST, GOT, LAP and SKD from Spathoglottis affinis de Vriese.

Enzyme Extraction buffer Plant No.  No. of bands Rf Remarks
Gottlieb 1-5 5 0.13, 0.22, 0.44, 0.46, 0.48 Sharp
EST Apavatjrut et al. 1-5 5 0.13, 0.22, 0.44, 0.46, 0.48 Sharp
Obera-Okeyo et al. 1-5 5 0.13, 0.22, 0.44, 0.46, 0.48 Not sharp
Sharma & Jones 1-5 5 0.13, 0.22, 0.44, 0.46, 0.48 Not sharp
Gottlieb 1-5 3 0.08, 0.28, 0.33 Sharp
GoT Apavatjrut et al. 1-5 3 0.08, 0.28, 0.33 Sharp
Obera-Okeyo et al. 1-5 3 0.08, 0.28, 0.33 Not sharp
Sharma & Jones 1-5 3 0.08, 0.28, 0.33 Not sharp
Gottlieb 1-5 2 0.16, 0.19 Not sharp
LAP Apavatjrut et al. 1-5 2 0.16, 0.19 Sharp
Obera-Okeyo et al. 1-5 2 0.16, 0.19 Not sharp
Sharma & Jones 1-5 2 0.16, 0.19 Not sharp
Gottlieb 1-5 3 0.28, 0.31, 0.35 Sharp
SKD Apavatjrut et al. 1-5 3 0.28, 0.31, 0.35 Sharp
Obera-Okeyo et al. 1-5 3 0.28, 0.31, 0.35 Sharp
Sharma & Jones 1-5 3 0.28, 0.31, 0.35 Sharp

Table 10 Enzyme banding of EST, GOT, LAP and SKD from Spathoglottis eburnea Gagnep.

Enzyme Extraction buffer Plant No. No. of bands Rf Remarks
Gottlieb 1-5 3 0.10, 0.48, 0.54 Not sharp
EST Apavatjrut et al. 1-5 3 0.10, 0.48, 0.54 Sharp
Obera-Okeyo et al. 1-5 3 0.10, 0.48, 0.54 Not sharp
Sharma & Jones 1-5 3 0.10, 0.48, 0.54 Not sharp
Gottlieb 1-5 4 0.03, 0.09, 0.15, 0.28 Sharp
GoT Apavatjrut et al. 1-5 4 0.03, 0.09, 0.15, 0.28 Sharp
Obera-Okeyo et al. 1-5 4 0.03, 0.09, 0.15, 0.28 Not sharp
Sharma & Jones 1-5 4 0.03, 0.09, 0.15, 0.28 Not sharp
Gottlieb 1-5 3 0.25, 0.27, 0.31 Not sharp
LAP Apavatjrut et al. 1-5 3 0.25, 0.27, 0.31 Sharp
Obera-Okeyo et al. 1-5 3 0.25, 0.27, 0.31 Sharp
Sharma & Jones 1-5 3 0.25, 0.27, 0.31 Not sharp
Gottlieb 1-5 3 0.25, 0.27, 0.31 Sharp
SKD Apavatjrut et al. 1-5 3 0.25, 0.27, 0.31 Sharp
Obera-Okeyo et al. 1-5 3 0.25, 0.27, 0.31 Not sharp
Sharma & Jones 1-5 3 0.25, 0.27, 0.31 Not sharp
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(a)

(b)

(c)

(d)

(e)

Figure 2 Enzyme banding of EST, GOT, LAP and SKD from (a) Calanthe vestita

Note :

Lindl., (b) Eulophia spectabilis (Dennst.) Suresh., (c) Geodorum recurvum
(Roxb.), (d) Liparis sutepensis Rolfe ex Downie, (e) Phaius tankervilleae
(Banks ex I' Heritier) Blume.

Lanes 1-5 = extraction buffer of Gottlieb (1981), Lanes 6-10 = extraction
buffer of Apavatjrut et al. (1999), Lanes 11-15 = extraction buffer of
Obera-Okeyo et al. (1997), Lanes 16-20 extraction buffer of Sharma &
Jones (1999).
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Nitrogen, Phosphorus and Potassium Deficiency in Freesia spp.

unig ngea1aTs | uaz laseen san59H

Hathai Kidsadawanich' and Soraya Ruamrungsrf

Abstract: Effects of nitrogen, phosphorus and potassium deficiency on growth, development and deficiency
symptoms were studied in Freesia spp. Plants were grown on the mixed media of sand, sawdust and burnt
rice husk and supplied with five treatments of nutrient solutions, i.e. T1) the solution consisted of macro
elements and micro elements, T2) nitrogen-deficient solution, T3) phosphorus-deficient solution,
T4) potassium-deficient solution and T5) water only. Visible symptoms occurred in nitrogen deficiency
treatment. Leaves were small, yellowish green and gradually turned yellow. The stalk length and corm
diameter of N-deficiency treatment decreased to 31.00 and 1.18 cm, respectively. Nitrogen, phosphorus
and potassium concentrations in corm of N-deficiency treatment were lower than those of control treatment.
In phosphorus deficiency treatment, the mature leaves were small, curly and dark green. Emergence of
inflorescence was delayed. The stalk length and corm diameter were 30.00 and 2.35 cm, respectively.
N and P concentrations in corm of P-deficiency treatment were lower than those of control treatment. In
potassium deficiency treatment, leaves were yellow and gradually turned brown from margin to center, then
became die-back tip, and marginal scorch. The stalk length and corm diameter were 34.50 and 2.12 cm,

respectively. K-deficiency clearly decreased the three nutrient contents in corm.

Keywords: freesia, deficiency symptom, nitrogen, phosphorus, potassium
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Table 1 Effects of nitrogen phosphorus and potassium deficiency on growth and development of

Freesia ‘Oberon’.

Plant hight Days to Stalk length”  Flower diameter ~ Corm diameter”
Treatment "

(cm) flower (cm) (cm) (cm)
1. Control 47.25 113.75¢ 42.00a 3.00 2.35a
2 N 47.00 122.50bc 31.00b 2.50 1.18¢
3. -p 45.25 137.00a 30.00b 2.50 2.28a
4. K 43.88 129.50ab 34.50b 2.75 2.12ab
5. Nutrient

43.75 135.50a 29.75b 2.50 1.88bc
free
LSD ;46 NS 9.51 6.33 NS 0.26

" Means within the same column followed by different characters showed significant difference between treatments by LSD

test at P=0.05

v . wa VEUENAUSTNANNINTN 4R 12A8 2.35 71, wazly
1.4 \udhgudnaenanuaziialue (1)) u D

\ aaa o & =
. - - WANGANIANNNITNITNUANAaN AT TINALDAY
Léfumﬂuﬂﬂmwmmfaﬂvﬁﬁmmmim%
2.28 Ty, mmmnﬁmﬁmmmiuimmumluﬂ?‘vﬁﬂ
AN 7] ”I,mJmqmmnmmuﬂmmummm NNEAD

umumﬂuﬂﬂmqu@ﬂwm \ae 118 7. (miwm 1,
(mmw 1, P 1a) zdawﬁumﬁuﬂnmqmlumm

W 1
Wadingszaiinga wudnsssdsacunumin e lusd n b)

L I ~ucrico e |

(a) (b)

Figure 1 Flower diameter (a) and corm diameter (b) in control, -N, -P, -K and nutrient free treatments.
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2. ANNTNTUARIEIRDINST LU L
At uduresstneinisluiafugd
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wia ieinunsinnsmmaansuaziA sl lu
seeinA ia il

2.1 anadnduraslulnsiau lunssddaiunw
farududuradlulasiauiadageiiqn Ae 56.75
faanFunFuTmnui uaslunsndanldsininngu
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fign e 8.99 AaAnunsainuinuis eldunnsing
annssAEfanelulnsias (9ae 10.03 Dadnsuniy
ﬁwﬁfml,ﬁ\i) (mmqﬁ' 2)

22 AN NTuraINagnasa nuqnlungsnng
= v v o = a -
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Tulnsauiuanilianudnduraseanasaeasiias
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P R S ' = aclal
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2.3 AN NT Ul wundidan wudnly
aal ] v v = =
n3ssdsAvuANTANNd R ur Inuma T au R A
Mgqn Aa 36.17 aanFu/ninminuis uazlunasuds
~ A a4 o A - a a o
PualulnsiauilAnefen1ign As 19.99 Faaniu/
AFNUNMIEALTS B9 lHUANFAN9AINNIINIT AU
Iuwnaiden waslfFuunduiNeainfen (Table 2)

Table 2 Effect of nitrogen phosphorus and potassium deficiency on concentration of nitrogen

phosphorus and potassium in corm at dormancy stage.

Nutrient concentration (mg/gDw)

Treatment - 7 1 L
Nitrogen Phosphprus Potassium
1. Control 56.75a 25.42a 36.17a
2.-N 10.03c 8.02b 19.99b
3.-P 39.32b 10.81b 24.90ab
4. -K 41.82b 11.28b 20.84b
5. Nutrient free 8.99c 9.04b 23.47b
LSD 9.66 3.69 7.69

0.05

" Means within the same column followed by different letters showed significant difference between treatments by LSD test

at P=0.05
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Figure 2 Nutrients deficiency symptoms in Freesia ‘Oberon’.
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Effect of Crude Extract from Boesenbergia pandurata

(Roxb.) Schltr. on Vase Life of Rose

W5 A3ATENRANA UAZ SUSTE WUSINHNGY'

Phatchari Siritrakunsak' and Tanachai Pankasemsuk’

Abstract: Effect of crude extract from Boesenbergia pandurata (Roxb.) Schitr. on vase life of ‘Grand Gala’
roses was studied in two experiments. Experiment |, the roses were held in distilled water, sucrose 5.0%
and crude extract of B. pandurata (Rf-Rf,) at the concentration of 5.0% with sucrose 5.0%. The results
revealed that the vase lives of roses held with distilled water, sucrose 5.0% and crude extract of
B. pandurata Rf;, Rf,, Rf,, Rf, and Rf, were 4.60, 5.10, 5.40, 4.90, 5.80, 5.05 and 5.00 days, respectively. The
Rf, gave the longest vase life. Experiment Il, the roses were held in distilled water, sucrose 5.0% and Rf, of
B. pandurata at the concentrations of 3.0, 4.0, 5.0, 6.0 and 7.0% (v/v) with sucrose 5.0% (w/v). The results
revealed that the rose vase lives were 4.24, 4.20, 6.02, 5.40, 5.32, 4.88 and 4.84 days, respectively.

Keywords: rose, vase life, crude extract, Boesenbergia pandurata (Roxb.) Schitr.
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1. 115114 Juiinnsuuaessen laannsli
ORI 2o
0 = Aan iy (0-25%)
1 = pENUKLANLRS (26-50%)
3 = panuuUIUNaN (51-75%)
5 = AaNUIUNIN (76-100%)
2. 17lA98T89ARARN TTUANN1TIA998T8
panan TasnslsiAzuLLs
0 = panan HiNan13TAse (0-25%)
1 = pEARNNANNTIANAANTRY (26-50%)
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Table 1 Effect of crude extract of Bosenbergia pandurata (Roxb.) Schitr. (Rf-Rf,) at the concentration of

5.0 % (v/v) with sucrose 5% (w/v) on vase life of ‘Grand Gala’ rose.

Vase life

Treatments .

(days)

distilled water 4.60a
sucrose 5.0 % 5.10ab
Rf, fraction of B. pandurata 5.40ab
Rf, fraction of B. pandurata 4.90ab

Rf, fraction of B. pandurata 5.80b
Rf, fraction of B. pandurata 5.05ab
Rf, fraction of B. pandurata 5.00ab

CV% 13.75

* Means within the same column followed by the same letter are not significant difference at P = 0.05 by DMRT.
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Table 2 Effect of Rf, fraction of Bosenbergia pandurata (Roxb.) Schitr. in different concentrations

combining with sucrose 5.0 % (w/v) on vase life of ‘Grand Gala’ rose.

Vase life

Treatments .

(days)

distilled water 4.20a

sucrose 5.0 % 4.24a

3.0% of B. pandurata 6.02c
4.0% of B. pandurata 5.40bc
5.0% of B. pandurata 5.32bc
6.0% of B. pandurata 4.88ab
7.0% of B. pandurata 4.84ab

CV% 12.46

* Means within the same column followed by the same letter are not significant difference at P = 0.05 by DMRT.
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ANAVENLANNITTNEINADY R, svAumNdndy 3.0,
4.0,5.0,6.0 uaz 7.0 % fauifugnsazaneninmaginse
5.0 % RnnAnAinRusineanaunen Ae 084, 1.32,
1.44,
ansazanetmaginge 5.0 % AAGTNRUNTBIN AL
nan Ao 2.52 azuuu penssAafitnuaiiluasario

144 4aT 1.56 AZLUL AMNAGL WazNT g
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penuANNNdY 3.0, 4.0, 5.0, 6.0 UaT 7.0 % AAN
uaneneiuas weliedAty (P = 0.05) funssudaniin
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n51ANAIAIARABNNUALSEUINMSNUAnY
MIANENHATAANIAT AN NIz eA R 71
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% équﬁummmﬂﬂﬁﬁm@ﬁmm 5.0 % {ian13lAwe



ANABABNN AL An 0.60, 0.56, 0.40, 0.28 LAz 0.20
AZHUL ATHATGL Lmzmﬂ%mmmmfmm@sgimm
5.0 % NANSTANATEIAIABNN AT AR 0.20 AZULL
Tnefianuuans e lidad Aty (P = 0.05) fiu
nsnAERTnuamlingu
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ABNNUAL e 3.04, 3.44, 324, 364 uaz3.24
AZUUY AINAIAL memﬁ?sﬁmmmwﬁﬂm@sgimm
50 % HNILIUIBIABNNUATL AB 352 ATUUL

NSRLITRINALABNNUAILTENINMSLINUANY
NIANHINATDIANFATARINNIZTNYINASY T

'
' =

34ﬁl@ﬂ’]‘iLﬂﬂQﬂl@\‘iﬂaUm@ﬂ"ﬂ@\‘iq‘ﬂ@’ﬂ_l WU ARN

)}

anuRTnuaiuluiondu fnadieseanauaen e
3.16 AZLUU (mi'}\ﬂﬁl 3) dqun17LiansanaAreILan
navTswiAes RE fissduanudadu 3.0, 4.0, 5.0, 6.0
uaL 7.0 % équﬁummzmﬂ{iﬁm@sﬁmm 5.0 % {n"3
Lﬁmmmnﬁmfaﬂmmqumu 78 0.92, 0.76, 0.68, 0.68
WA 0.68 AZLUL ANANAL mmmwﬁwmm&g‘[mm
50 % fimadientesnaunentaswmennuany Ae 1.84
azuus TaenssuAafitinuafuluansaianenuasny
Windhe 3.0, 4.0, 5.0, 6.0 WAL 7.0 % WANFTUeE N9
WAty (P = 0.05) FunsnAantnuafuluinngu

Table 3 Effect of Rf, fraction of Bosenbergia pandurata (Roxb.) Schltr. in different concentrations combining

with 5.0 % (w/v) sucrose on quality of ‘Grand Gala’ rose at 5 days after vasing.

Petal bluing Bent-neck Blooming Wilting

Treatments (score)' (score)' (score)' (score)'

distilled water 2.60c 1.16d 1.44a 3.16b

sucrose 5.0 % 2.52c 0.20a 3.52b 1.84b

3.0 % of B. pandurata 0.84a 0.60c 3.04b 0.92a

4.0 % of B. pandurata 1.32b 0.56¢ 3.44b 0.76a

5.0 % of B. pandurata 1.44b 0.40b 3.24b 0.68a

6.0 % of B. pandurata 1.44b 0.28a 3.64b 0.68a

7.0 % of B. pandurata 1.56b 0.20a 3.24b 0.68a
CV% 19.08 17.23 25.79 30.57

* Means within the same column followed by the same letter are not significant difference at P = 0.05 by DMRT.
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Using of Some Plant Growth Regulators for

Increasing Longan cv. ‘Daw’ Fruit Size

wsaduy s’ uas susTy WusInHNgy”

Charatnone Tachom" and Tanachai Pankasemsuk”

Abstract: The effect of brassinosteroid, gibberellic acid (GA,) and 1-naphthyl acetic acid (NAA) on
longan fruit size were studied in two experiments by spraying the growth regulators on four-year old
longan cv. ‘Daw’ trees at 105 days after fruit set. Experiment |, brassinosteriod (BRs) at the
concentrations of 0.00 (control), 0.004, 0.01 mg/l were sprayed to the trees. It revealed that BRs 0.01
mg/l gave the biggest fruit size. Experiment Il, the treatments consisted of NAA 100 mg/l, GA, 50 mg/l,
BRs 0.01 mg/l, GA, 50 mg/l + BRs 0.01 mg/l, GA, 50 mg/l + NAA 100 mg/l, NAA 100 mg/l + BRs 0.01 mg/l
and water (control). It revealed that all growth regulator treatments gave bigger fruit size, heavier fresh
and dry weight and better exocarb color than the control. The BRs and GA,+NAA tended to have the
biggest fruit where as NAA +BRs tended to have the heaviest fresh and dry fruit weight. However,
placenta and seed dry weight and exocarb thickness did not significant differences among all

treatments.

Keywords: longan, brassinosteroids, gibberellic acid, 1-naphthyl acetic acid

Y A TATA91 AT ERIANART Nunanendedaslud 4. Feelud 50200

1/‘De|oar‘[ment of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Effect of brassinosteroid (BRs) at 0.004 and 0.01 mg/l on size and weight of longan cv. ‘Daw’ fruits.

., , Flesh” .,
Treatments Fruit size (cm) Seed size (cm) Dry weight (g)
weight
Width  Length  Thickness  Width  Length (9) Fruit Skin Aril Seed Placenta
Control (water)  2.30b  2.30b 2.40b 1.49 1.35 800b 224c 058 0.69% 1.14b 0.05
BRs 0.004 mg/l. 2.40b 2.45a 2.64a 1.45 1.30 940a 392b 090b 1.70a 1.85a 0.07
BRs 0.01 mg/I 2.53a 2.53a 2.75a 1.44 1.30 9.69a 5.47a 144a 1.77a 1.85a 0.05
LSD .05 0.12 0.09 0.17 NS NS 0.56 1.49 057  0.09 0.20 NS
C.V. (%) 2.27 1.72 2.99 2.85 2.85 312 1591 29.16  2.88 577 61.64

" Means in the same column followed with the same letter did not significant differences at P = 0.05 by LSD

NS = Not significant difference (P = 0.05)
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Table 2 Effect of BRs at 0.004 and 0.01 mg/l on firmness of aril, and thickness of aril and exocarp of

longan cv. ‘Daw’ fruits.

Treatments Firmness of aril (kg/cmz) Thickness of aril (cm)” Thickness of exocarb (cm)
Control (water) 1.09 0.45b 0.090
BRs 0.004 mg/I 0.99 0.49a 0.098
BRs 0.01 mg/| 1.13 0.51a 0.092
LSD .05 NS 0.02 NS
C.V. (%) 8.80 2.03 29.86

""Means in the same column followed with the same letter did not significant differences at P = 0.05 by LSD

NS = Not significant difference (P = 0.05)

Table 3 Effect of brassinosteroids, gibberellic acid and 1-naphthyl acetic acid on size of fruit and seed

and thickness of aril and exocarb of longan cv. ‘Daw’ fruits.

1/

Treatments Fruit size (cm)" Seed size (cm)" Thickness (cm)
Width  Length  Thickness Width  Length  Thickness Aril Exocarp

Control (water) 252c  224b 2.24c 1.27b  0.86d 1.06c 0.47b 0.08
NAA 100 mg/I 296a 2.58a 2.54ab 1.38a 1.40a 1.16ab 0.63a 0.08
GA, 50 mgll 291a  2.52ab 2.52ab 1.38a 1.32bc  1.16ab 0.60a 0.07
BRs 0.01 mg/l 292a  2.54ab 2.66a 1.38a 1.40a 1.16ab 0.63a 0.08
GA, 50 mg/l + BRs 0.01 mgll 276a  2.54ab 2.47b 1.37a 126cd  1.14abc 0.60a 0.08
GA, 50 mg/l + NAA 100 mgl/l 3.00a  2.50ab 2.60a 1.38a 1.28¢c 1.12bc 0.61a 0.07
NAA 100 mg/l + BRs 0.01 mg/I 299a 2.48ab 2.53ab 140a 1.37ab  1.20a 0.65a 0.08
LSD .05 0.13 0.32 0.11 0.06 0.07 0.07 0.08 NS
C.V. (%) 373  10.19 3.50 3.50 4.15 5.01 10.65 0.00

"Means in the same column followed with the same letter did not significant differences at P = 0.05 by LSD

NS = Not significant difference (P = 0.05)
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Table 4 Effect of brassinosteroids, gibberellic and 1-naphthyl acetic acid on fresh and dry weights and aril

firmness of longan cv. ‘Daw’ fruits.

Treatments Fresh weight” Dry weight (g)” Aril firmness”
(9) Fruit Exocarp Axril Seed Placenta (kg/cmz)
(H,0) Control 7.70b 2.03c 058 075 075  0.02 0.83b
NAA 100 mg/l 11.54a 326ab  0.69 146a 087  0.03 1.04a
GA, 50 mg/l 10.96a 2.86b 064 136a 086  0.02 1.07a
BRs 0.01 mg/l 11.66a 324ab 072 044a 087 002 1.09a
GA3 50 mg/l+BRs 0.01 mg/l 11.37a 300ab 070 029a  0.84 0.02 1.03ab
GA3 50 mg/+NAA 100 mg/l 11.77a 324ab 072 044a  0.90 0.02 1.03ab
NAA 100 mg/+BRs 0.01 mg/l  12.18a 3.49a 0.62 146a 092 0.02 1.02ab
LSD .05 1.33 053 NS 0.31 NS NS 0.15
C.V. (%) 9.47 13.96 15.20 1857 1044 4255 11.93

" Means in the same column followed with the same letter did not significant differences at P = 0.05 by LSD

NS = Not significant difference (P = 0.05)
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HEHNINDLLIAY

Evaluation of Kaew Mango Clones for Processing of

Dehydrated Fruit

AIWEI WANATYS WAz 59TTE sauTIaA”

Lampong Taemkhonburiand Tavatchai Randanachaless”

Abstract: Kaew cultivar is the most important processing mango in Thailand. The selection of mango clone
for fruit processing industry is one of the alternative strategies to enhance its competitiveness in the market.
The objective of this research was to evaluate Kaew mango clones suitable for the dehydrated fruit. The 5
ongoing selecting clones were used in this study. The fruits of all selected clones were directly harvested
from the growers’ orchard in provinces of the Upper North. Both fully mature and ripen fruits were taken to
measure and analyze in the laboratory. Thereafter, the fully mature fruits of all clones were processed to be
dehydrated mango at Lampang Agricultural Research and Training Centre Rajamangala University of
Technology, Lanna, Lampang province. The product was proved its quality in accordance with the Thai
Industrial Standard for dehydrated mango (TIS 919-2532). The required measurement was moisture content
for dehydrated fruit in particular. The products were finally assessed the organoleptic quality by using
hedonic scale method with 15 trained panelists. The result yielded that mango cv. Kaew MCC75 was the
promising clone for dehydrated fruit. This clone earned high scores from color, flavor, taste, texture and the
highest scores from overall acceptance. The outstanding characteristics suitable for processing included its
medium size (4-6 fruits/kg) attractive and uniform color with dark green peel, high fruit firmness (14 kg/cmz),
relative high TSS (8.72 °Brix), orangish yellow pulp, pH of pulp 3.54, high flesh weight (70.4%), and small
seed in the fully mature fruit. The appropriate characteristics in particular for dehydrated product were the
high remained pulp dry weight 453 g from 1,000 g of fresh weight. The finished product was deep yellow
color, medium moisture content of 13.7%, good flavor, good taste and good texture. This study also

confirms that MCC75 or Kaew Chiang Mai is the suitable processing clone for farmers in the Upper North.

Keywords: mango cv. Kaew, dehydrated fruit, clonal evaluation

Y A TATA91 AT ERIANART Nunanendedaslud 4. Feelud 50200
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Table 1 Fruit weight, uniformity of peel color, fruit firmness, total soluble solids (TSS) and pH of 5 fully

mature Kaew mango clones from the growers’ orchard in the Upper North.

Fruit weight Uniformity of peel Fruit firmness SS
Clone No. 2 . pH
(9) color (%) (kg/em®) (°Brix)
MCC15 164.5115.2 73.814.74 12.111.84 10.710.57 3.4710.09
MCC65 194.0134.3 85.0%5.50 11.3+1.06 9.75%1.51 3.4010.12
MCC75 189.3128.3 90.010.00 14.01+1.46 8.7210.80 3.5410.10
MCC87 216.1%24.1 65.015.30 15.811.98 10.010.48 3.6210.21
SK007 271.4%20.8 90.0%0.00 15.0+1.43 8.48%0.38 3.2240.06

Remarks: Numbers are means T standard deviation
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Table 2 Percent of peel, flesh and seed of 5 Kaew mango clones.

Clone No. Peel (% by weight) Flesh (% by weight) Seed (% by weight)
MCC15 14.610.96 67.112.75 17.5%1.04
MCC65 14.510.75 65.212.40 18.612.06
MCC75 13.111.02 70.414.34 14.912.07
MCC87 12.510.91 72.312.23 13.7%£2.10
SK007 13.2%1.61 64.613.37 16.513.98

Remarks: Numbers are means = standard deviation

Table 3 Remained pulp dry weight per fresh weight 1,000 grams.

Clone No. Pulp dry weight (g.)
MCC15 380c
MCC65 387c
MCC75 453a
mMccas7 401b
SK007 382c
LSD, s 10.6
%CV 1.76

Remarks: Means within the column followed by the different letter were significant difference tested by least significant

difference at P = 0.05 %

223



AR NTHANAUWEY 5 @nefy SaAnA
23AA (hue) AAnaglutos 75.2-77.8 nguanasiuini
AN hue galnnLsiv #un AN 007 MCC75 way MCC87
AN hue Ngauansdn 1A maeseandu AnNaINsasd
(L) Wu3n HA0 43.3-48.5 (AN3197 4) NguANISUNTA
L g9 visedillenzdosauutianadng ldud an 007
MCC75 MCC15 uaz MCC87 &aHAN L gandnaeinail
HedAtyiuane i MCCB5 ANNLENE (croma) HAN
atflutng 36.0-42.9 anesiuniAn croma galanuii Ao
AN 007  TAWINAL 42,9  uenstsaenelidadnAty
(P<0.05) AMN@"EIFs MCC87 AN croma g4 uanedn J
oA Iy v Y YNy a o oo A
Aaaady aefunaLLEILAd A LA RS TR LADY
WinnFutlsznu Tiwn AN 007 waz MCC75 Hziing

% o A o A aa A \
AUWINANSIA AN 007 HadAANR NAWAeImeIadna
douanesy MCC75 HAWRBIANAT19 A iinzaing
W9 ANEFY AN 007 WAy MCC75 Haauuwialania
Waedunsulsenu dqunilaiumszdRonanian
FagaasFul ANNANENETU0Y 90 Wafidus uay
aa % J~| a a U a ‘é’ 1 o U
Annuaundnduddiandy Alananwndan a1asiu @An
007 i AWADINDIE919 VULNA8IF MCC75 1lu
Avaasduadng

AITNT UUBINTI29B LS 11aF 1T ud
AR NE LT 5 dned W Fanued]
Al 16.1% aneduitiefidufaduvaetias
flan 9.6% AeAn 007 meuidilefiudaoaiy
494R 16.1% HaMCCB5  dauanedfuiilnlefifusf
mm%u@f—gfluizﬁumuﬂmqﬁﬂ MCC15 MCC87 uaz
MCC75 #4iiAn 12.5 13.3 1Az 13.7% AuSNEL (31
#is5) ANNIASFIUNAR LTI MAMNITN (WBn. 919-
2532) fwiua 1391 nalsdeuusiesiasi e fidus AL
Tt 18% AdAednuzdasauwiona 5 anadu 1
e s us mm%u@fﬂumm&ﬁmmgm duAaTy
fe ansfigaideluannenuns ietinenunslley
ﬁwﬁﬂﬁzﬁmmﬂiﬂmﬂmmﬁqL*i”msl@dﬁLﬂuﬁﬁﬁu
mmﬂﬁ\iLL@”QLﬂumiﬁizmMﬁ%\mm(total volatile
matter) mm%uﬁ'm%@@g'ﬁmaimﬂmmﬁiﬂﬁﬂﬁmﬁmm
urainsauwia nanaRe  anaraitidedudaiimiln
gaud vizaudanszig LzalRUWH TR AT 12.5-
13.7%  fed1fA1Uunane inldane s MCC15
MCCS7 uaz MCC75 flijeduiarasmzainsoniisaan
UN WANFINAINNEHNDUUAALFUY AN 007 Fofiitle
AuiaAaudnauds

Table 4 Color values of dehydrated fruit of 5 Kaew mango clones.

Clone No. Color

hue L croma
MCC15 75.2b 48.0a 39.8ab
MCC65 74.3b 43.3b 40.1ab
MCC75 77.8a 48.3a 37.9ab
MCC87 75.7ab 47.7a 36.0b
SKO007 77.7a 48.5a 42.9a
LSD, 2.46 2.50 6.88
%CV 2.14 3.52 11.6

Remarks: Means within the column followed by the different letter were significant difference tested by least significant difference at

P=0.05%
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Table 5 Percent moisture content of dehydrated fruit of 5 Kaew mango clones.

Clone No. Moisture content (%)
MCC15 125 ¢
MCC65 16.1 a
MCC75 13.7b
MCC87 13.3 bc
SKO007 9.6d
LSD, o5 1.15
%CV 5.85
Remarks: Means within the column followed by the different letter were significant difference tested by least significant

difference at P = 0.05 %
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Table 6 Sensory evaluation of dehydrated fruit of 5 Kaew mango clones.

Clone No. Scores
Color Flavor Taste Texture Overall acceptance
MCC15 5.17c 5.35b 5.15¢ 5.38c 6.18b
MCC65 5.50b 5.37b 5.40bc 6.10b 6.33b
MCC75 7.53a 6.77a 7.20a 7.12a 7.50a
MCC87 5.52b 5.43b 5.57b 5.95b 6.18b
SK007 5.15¢ 5.37b 5.42bc 5.50c 5.95b
Mean 5.77 5.66 5.74 6.01 6.43
F(panelists) 1.51 0.85 0.65 2.46 0.87
F(treatments) 79.8 24.3 40.7 28.5 17.9

9=Like extremely 8=Like very much 7=Like moderately 6=Like slightly 5=Neither like nor dislike

4= Dislike slightly 3= Dislike moderately 2= Dislike very much 1= Dislike extremely

Remarks:

range test at P = 0.05 %
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Means within the column followed by the different letter were significant difference tested by Duncan's multiple
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Clonal Selection of Guava F1 Hybrid for Processing

J d d o
thudae siaiussnuga’ vaz qsuns dad151gda’

Panjit Phuaphanraksakun"and Surin Nilsamranchit”

Abstract: The study on varietal improvement of guava F1 hybrid was conducted by cross breeding which
produced 13 hybrids, namely ACA, AKS, AWT, BAF, BBK, BCA, BKS, BWT, CAF, CBK, CBM, CKS and
CWT. The hybrids were grown at 1,200 m above mean sea level, in order to evaluate the fruit quality among
clones. The results revealed that the guava hybrids BBK, BCA and BKS from ‘Boumont’ guava as the mother
plant expressed higher number of flowers and fruits when compared to those from ‘California’ and ‘Africa’ as
the mother plant. From an evaluation of fruit quality, 29 lines followed our specified criteria. They were then
multiplied by stem cutting method and grown for selection of processing hybrid. The suitable clone was
considered according to physical and chemical quality of the fruit. The comparative study on fruit features
showed that the guava hybrid BKS No.19 and No.13 gave considerably high yield per tree as well as large
fruit size. Fruit weights were 297.0 and 356.4 g, and vitamin C contents of pink flesh were 524.6 and 465.4
mg per 100 g, respectively. The level of pectin content was suitable for guava juice processing. The guava
hybrid CBM No.23 provided large fruit size, 293.7 g fruit weight, 350.8 mg vitamin C per 100 g and high

pectin content, thereby suitable for jam or jelly products.

Keywords: guava, breeding, processing, morphology
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”Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table1 The flowering and fruit setting of guava trees after planting in the field during the first year.

Hybrid  Number of seedlings Flowering tree (%) Fruiting tree (%) Number of fruits
ACA 25 24 20 7
AKS 9 100 100 114
AWT 25 20 12 5
BAF 25 84 72 264
BBK 25 100 100 416
BCA 24 87 79 217
BKS 26 100 100 347
BWT 25 68 52 141
CAF 25 56 32 61
CBK 25 0 0 0
CBM 25 32 16 22
CKS 25 12 8 4
CWT 25 28 16 24

Table 2 The fruiting of guava trees after planting in the field during the second year.

Hybrid Number of seedlings Fruiting tree (%) Number of fruits
ACA 25 32 22
AKS 9 66 17
AWT 25 12 5
BAF 25 12 5
BBK 25 100 537
BCA 24 66 214
BKS 26 61 126
BWT 25 28 33
CAF 25 32 24
CBK 25 64 98
CBM 25 56 118
CKS 25 52 87
CWT 25 12 4
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Table 3 Yield of the selected guava hybrids.

Hybrid No. Number of fruits Fruit weight / tree (kg) Fruit weight / fruit (g)
AKS 9 14 3.8 2721
BBK 14 2 0.4 242.0
BBK 20 14 2.8 201.9
BKS 13 33 9.8 299.8
BKS 19 54 11.6 216.4
CAF 11 15 3.8 253.2
CBK 11 3 0.8 293.3
CBM 23 9 2.6 293.7
CKS 10 17 59 352.4
CWT 12 10 3.4 348.0
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Table 4 The morphological characteristics of selected guava hybrids fruit.

Hybrid  No. Fruit Peel Seed Fruit Fruit Fruit Diameter/

weight weight weight volume diameter length length

(9) (9) (9) (cm”) (cm) (cm) of fruit
AKS 9 306.2bc 35.0ab 70c 2164 e 8.1 bcde 8.0 bc 1.0d
BBK 14 2420de 38.0ab 80c 250.2 cde 7.4 de 7.2 de 1.0 cd
BBK 20 2138e 30.8b 11.0c 223.9 de 72e 6.7 e 1.0 cd
BKS 13 3564ab 432ab 198b 361.8 ab 8.7 ab 7.8 bed 1.1 bc
BKS 19 297.0cd 308b 14.8bc 2009e 7.8 cde 7.9 bed 1.0d
CAF 11  2814cd 447ab 13.0bc 2589 bcde 7.8 cde 7.2 cde 1.0 cd
CBK 11 2933 cd 36.0ab 9.0c 337.6 abc 8.6 abc 70e 12a
CBM 23 293.7cd 46.8a 272 a 324.1 abcd 8.3 bcd 82b 1.0d
CKS 10 406.6 a 49.8 a 30.8 a 426.8 a 93 a 7.9 bed 1.1 ab
CWT 12 3116bc 47.0a 28.0 a 333.0abc 8.4 bed 94 a 0.8e
Different letters within a column indicate a significant difference (P=0.05) by Duncan’s multiple range test.
Table 5 Internal characteristics of selected guava hybrids fruit.
Hybrid  No. Fruit Flesh Seed Number Peel color Flesh color
firmness thickness cavity of seeds

(kg) (cm) (cm)
AKS 9 1.1 ab 12b 47c 230.0d greenish yellow deep pink
BBK 14 1.1 ab 1.1 bc 5.2 bc 494.0 bc yellow moderate pink
BBK 20 1.2 ab 09cd 5.5 bc 6274 a yellow strong pink
BKS 13 09b 1.1 bc 6.4 a 614.0 ab yellowish green  moderate pink
BKS 19 0.8b 0.8d 5.5 bc 501.2 abc yellowish green strong pink
CAF 11 1.0b 12b 5.3 bc 4740 c yellowish green dark pink
CBK 11 1.3 ab 1.7 a 5.0 bc 290.6d dark green deep pink
CBM 23 1.4 ab 12b 5.8 ab 555.4 abc yellowish green  moderate pink
CKS 10 1.7 a 1.3b 6.6 a 623.2 a green moderate pink
CWT 12 1.4 ab 1.3b 5.2 bc 561.0 abc green moderate pink

Different letters within a column indicate a significant difference (P=0.05) by Duncan’s multiple range test,
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Table 6 Chemical quality of selected guava hybrids fruit.

Hybrid No. Total soluble solids Titratable acid TSS/TA Vitamin C
(° brix) (%) (mg / 100 g)
AKS 9 6.8 bcd 0.36 a 19.8 b 297.7 c
BBK 14 7.1 bed 0.28 ab 28.0 ab 2556 ¢
BBK 20 7.4 abc 0.27 ab 32.1 ab 263.1c
BKS 13 5.9 de 0.29 ab 217 b 465.4 ab
BKS 19 54¢e 0.26 ab 209 b 5246 a
CAF 11 85a 0.24 b 375a 2616 c
CBK 11 8.1 ab 0.27 ab 31.4 ab 380.9 abc
CBM 23 6.7 cd 0.28 ab 26.3 ab 350.8 bc
CKS 10 6.4 cde 0.23b 323 ab 279.7 ¢
CWT 12 8.3 a 0.24 b 39.8 a 300.6 ¢

Different letters within a column indicate a significant difference (P=0.05) by Duncan’s multiple range test.

Table 7 Pectin contents of selected guava hybrids fruit by three extracted means.

Hybrid No. Extraction (g GA /g )

Water Ammonium oxalate Sodium hydroxide
AKS 9 0.29 abc 0.20 bc 1.07 a
BBK 14 0.31 ab 0.22 bc 0.68 abcd
BBK 20 0.17 bcd 0.16 bc 0.82 abc
BKS 13 0.15 bed 0.24 abc 0.43 cd
BKS 19 0.10d 0.13¢c 0.32d
CAF 11 0.22 abcd 0.17 bc 0.85 abc
CBK 11 0.19 bcd 0.22 bc 0.57 bcd
CBM 23 0.35a 0.25 ab 1.08 a
CKS 10 0.15 bcd 0.15 bc 0.95 ab
CWT 12 0.14 cd 0.29 a 0.84 abc

Different letters within a column indicate a significant difference (P=0.05) by Duncan’s multiple range test.

237



Figure 1 Hand pollination and clonal selection of guava hybrid.
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Effect of Plant Supporting Models and Spraying Rate on

Growth of Lettuce in Aeroponics

Taszen sansaid ” wa wsadands ~ uas anisA lan

Soraya Ruamrungsri v Theeraphon Phornsawatchai “and Amares Jaidee”

Abstract: There were 3 experiments in this study i.e. Experiment 1 was the effect of nutrient solution spraying
rate and plant-supporting models in aeroponics. Two factors were carried out in the first experiment i.e.
Factor 1) two levels of solution spraying rate : a) 1 min/10min (open /close spraying system) b) 1 min/30 min;
Factor 2) three of plant supporting models : a) flat type (Model 1), b) triangle type (Model 2), and c) stairway
type (Model 3). Plant grown in NFT using as control treatment. Experimental design was factorial in CRD
comprised of (2x3)+1 treatments. The result showed that opened solution spraying system for 1 min and
closed 10 min gave more fresh weight than the another. Supporting models did not affect to plant height,
number of leaves/plant but affect to root length. The second experiment was continuously modified from the
first one. There were 2 treatments i.e. 1) solution spray for 1 min/closed 10 min 2) solution sprayed for 30 sec
/closed 5 min. The result showed that plant height in treatment 2 was higher than treatment 1, but the
number of leaves/plant and root length were not different between treatments. The third experiment studied
on the effect of plant supporting models using solution sprayed for 30 sec /closed 5 min. The results found
that this spraying rate can be used for all of supporting models, plant height and root length were  not

different among treatments.

Keywords: aeroponics, NFT, spraying rate, supporting model
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Figure 1 Three models of plant supporting in this experiment.

a) three of plant supporting models, b) model 1, ¢) model 2, and d) model 3
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Annulusesuliunnsveteliledfyannessds  NInndnssndtAtLANetiaRTEdNATy d9unssund
prLAN  uAdunavinlfinuinaauazAINeN9IN auldinaunnangluiwugn (ansen 1)

Table1 Plant height (cm), number of leaves/plant, fresh weight of stem (g) and root length (cm) of ‘Okayama’

lettuce in different treatments.

Treatment Plant height Number of Fresh weight Root
(cm)” Ieaves/plant” of stem (g)” Iength(cm)”
Model 1 : Rate 1 19.42a 20.00a 112.54a 47.60b
Model 2 : Rate 1 18.25ab 19.67ab 89.56ab 61.45a
Model 3 : Rate 1 17.92ab 21.00a 82.03b 62.73a
Model 1 : Rate 2 19.17a 20.83a 93.25ab 48.75b
Model 2 : Rate 2 14.55¢c 17.00b 44.66¢ 61.45a
Model 3 : Rate 2 16.30bc 19.67ab 50.57¢c 57.88ab
Control (NFT) 19.33a 20.67a 69.06bc 33.62c
LSD (0.05) 1.135 1.308 12.001 5.538
Factor Model 1 19.29™ 20.41™ 102.90™ 48.18b
Model 2 17.11 18.33 67.11 61.45a
Model 3 16.40 20.33 66.30 60.30a
LSD (0.05) - - - 2.252
Factor Rate 1 18.53" 20.22" 94.71a 57.26™
Rate 2 16.67 19.17 62.82b 56.03
LSD (0.05) - - 7.397 -

" Means within the same column followed by different letters showed significant difference between treatments by LSD test
at P=0.05

" Not significant difference
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Table 2 Plant height (cm), number of leaves/plant and Root length (cm) of ‘Okayama’ lettuce in different

treatments.
Treatment Plant height (cm)" Number of leaves/plant Root length (cm)
(open/close)
1 (1 min/10 min) 19.88b 20.00™ 47.15
2 (30 sec/5 min) 23.40a 19.00 59.73
LSD (0.05) 0.466 - -

" Means within the same column followed by different letters showed significant difference between treatments by LSD test

at P=0.05

" Not significant difference

NsNAARIN 3 NaTadLuLLHulgnAamsiauln

n1sdgnluszuuueslsintnd taelddmnsnisny
URIENFAR

. .. dnsazans 30 Bunil vegan 5w sauriunnalfusiy
HANINAABINLGT NANITHIDNARDINA I

} K Ugnuuuil 1 uaz 3 M linadANe1sININNdINg
AnngeruliuansineiueenflitidAymneadia sl

Ugnluszin NFT (1977 3)

Table 3 Plant height (cm), number of leaves/plant and root length (cm) of ‘Okayama’ lettuce in different

treatments.
Treatment Plant height (cm) Number of leaves/plant" Root length (cm)
1 (NFT) 25.24"™ 18.50ab 37.65b
2 (Model 1) 23.84 19.00ab 59.73a
3 (Model 2) 2213 17.50b 56.78ab
4 (Model 3) 2273 20.00a 67.78a
LSD (0.05) - 0.866 8.867

" Means within the same column followed by different letters showed significant difference between treatments by LSD test

at P=0.05

" Not significant difference
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NALUEIUDNRISANAANNRNAAUARALTas Colletotrichum

gloeosporioides AILUALTALAULNTALURTRINANENI

Inhibitory Effect of Java Long Pepper Fruit Extracts on
Colletotrichum gloeosporioides Causing Anthracnose

Disease of Mango Fruit

1AW Aza1aaau” waz AN A5INAT

1/ . .1/
Wanassanan Sa-ardluan” and Pittaya Sruamsiri

Abstract: Fruits of Java long pepper (Piper retrofractum Vahl.) were extracted with 95% ethanol. The
percentage vyield is 12.1%DW. In order to confirm the active ingredients, the crude extract was separated
by TLC (Thin layer chromatography) in many proportions of mobile phase system; hexane:ethyl
acetate:methanol, then determined with TLC- bicassay method using Cladosporium cladosporioides as an
indicator. Two clear zones of fungal inhibition were found at R, 0.12-0.36 and 0.51-0.72. To examine and
purify the active compound, the crude extract were fractioned based on R-value by CC (Column
chromatography). Obtained liquid were mixed together called “dp” and analyzed by GC-MS to identify the
chemical structure, chemical component and amount of the substances. It was found that piperine was the
major component in crude extract with the amount of 39.17%. Efficiency of “dp” to inhibit growth of
Colletotrichum gloeosporioides was tested by comparing 5 concentrations of 0, 250, 500, 1000 and 2000
ppm and compare to 500 ppm of benomyl. The result revealed that dp at the concentration 500 ppm and
higher concentrations could completely (100%) inhibit the growth of fungus as same as benomy! 500 ppm,

where as dp at the concentration of 250 ppm showed 89.91% inhibition.

Keywords: Piper retrofractum Vahl., Colletotrichum gloeosporioides, anthracnose
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1/Departmen’[ of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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1. GC 6890 Agilent Technologies

Inlet . 250 °C  split ratio 250 : 1

Oven : 70°C(1 min) —8°C/min-->230°C(2min)
-10 °C/min-->250 °C(25 min)

Carrier : Helium 1.0 ml/ min
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Table 1 The R-value of fungal inhibiting zone.

hexane : ethyl acetate : methanol band R, -value
60 40 1 1 0.06-0.23
2 0.6-0.7
3 0.9-1
70 30 0 1 0.04-0.22
2 0.56-0.75
70 30 1 1 0.04-0.14
2 0.45-0.56
75 23 2 1 0.12-0.36
2 0.51-0.72
85 15 0 1 0-0.16
2 0.33-0.55
85 15 1 1 0-0.16
2 0.38-0.66
90 10 0 1 0-0.31

control 60:40:1 75:23:2 90:10:0

Figure 1 Chromatogram showed the clear zone on TLC bioassay
plate by using Cladosporium cladosporioides as
indicator with different proportions of hexane : ethyl

acetate : methanol mobile phase system.
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Table 2 The other constituents in “dp”(crude extract from Piper retrofractum Vahl.) by GC-MS analysis.

Compound No. RT (second) Name Quantity

(%)
1 9.28 Benzenepropaoic acid 0.38
2 10.51 Ethyl 3-phenylpropionate 0.77
3 12.11 trans-Caryophyllene 0.71
4 13.11 1-Ethyl-2 methyl cyclododecane 1.14
5 13.36 Pentadecane 1.86
6 13.58 Selina-3, 7(11)-diene 0.33
7 15.90 Heptadecane 1.50
8 16.01 8-Heptadecene 1.13
9 18.63 1-Nonaadecene 1.18

Figure 2 Structure of piperine.

Table 3 Percentage of mycelial growth inhibition of Colletotrichum gloeosporioides on PDA with different
concentration of dp.

Concentration (ppm) Percent inhibition”
control Oc
250 89.91b
500 100 a
1000 100 a
2000 100 a
benomyl 100 a

" means within a column followed by the same letter are not significantly different at 5 % level. (P < 0.05)
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Plutella xylostella L. TuAzun

Efficacy of Bacillus thuringiensis var. kurstaki (Thai Strain)
for Controlling Diamondback Moth, Plutella xylostella L.,

on Chinese Kale

-4 J
NUIUNS 1unsU”

Monchan Maketon”

Abstract: An isolate of Bacillus thuringiensis var. kurstaki natural strain was produced and formulated into a
water dispersible granule (WG) form with the concentration of 36,000 IU/mg. Then its control efficacy was
determined on diamondback moth (Plutella xylostella L.) in Chinese kale at Bangbuathong, Nontaburi
province and Kratumban, Samutsakorn province. An imported bacteria Bactospeine HP WP was used as a
standard. Randomized completed block design with 6 treatments and 4 replications each was employed in
the experiment. A wetting agent, Nujol PGL, was added at 5 ml/20 | of water in every treatment. Results
showed that B. thuringiensis WG at the dosage of 100, 80, 60, and 40 g/20 | of water had an efficiency in
controlling diamondback moth at the average of 21.4, 15.9, 7.2, and -2.9% respectively at Bangbuathong
and 32.9, 24.3, 17.1, and 14.3% respectively at Kratumban while Bactospeine HP WP from two locations
were 27.6 and 20.0%, respectively.

Keywords: Bacillus thuringiensis var. kurstaki (Thai strain), diamondback moth
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Table 1 Bioassay of Bacillus thuringiensis with diamondback moth ((DBM) larvae after 1 and 2 days treated.

Dosage
Treatment

(9/20 | of water)

Average percent mortality of DBM larvae”

Days after treated

1 2
B. thuringiensis WG 20 47.5¢c 72.5b
B. thuringiensis WG 40 77.5b 95.0a
B. thuringiensis WG 60 82.5b 100.0a
B. thuringiensis WG 80 90.0a 100.0a
B. thuringiensis WG 100 97.5a 100.0a
Bactospeine HP WP 80 92.5a 100.0a
Abamectin EC 20 100.0a 100.0a
Control - 0.0d 8.0c

"There is no significant different of means followed by the same alphabet by DMRT at 95% level.
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Screening SSR Markers for Brown Planthopper Resistant
Genes, Bph3, on Rice (Oryza indica L.) Introgression Lines

and Chai Nat 1
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Abstract: Currently molecular markers used to determine any resistant gene of brown planthopper
(Nilaparvata lugens (Stal), Delphacidae, Homoptera) were developed rapidly and variously available which
provided different results depended on the varieties of rice. Therefore, the screening suitable SSR markers to
determine brown planthopper resistant genes, Bph3, on rice (Oryza indica L.) introgresion lines of Rathu
Heenati/KDML 105 and Chai Nat 1 was carried out in order to use for improvement of brown planthopper
resistant trait of Chai Nat 1. Seven potential SSR markers located on chromosome 6 closed to Bph3 resistant
gene were used to determine Bph3 resistant gene composed of RM 170, RM 190, RM 586, RM 587, RM
588, RM 589, and RM 597. However, only RM 170, RM 190, and RM 586 were presented the best evident of
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polymorphism result with 10-15 nucleotide bases differences between both target rice varieties and clearly
enough to use for following and evaluation on the existence of Bph3 resistant gene in the process of Chai

Nat 1 improvement in the future.

Keywords: rice (Oryza indica), brown planthopper, resistant gene, Boh3, SSR markers
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Figure 1 Location of Bph3 resistant gene on chromosome 6 of rice (Oryza indica) and SSR linkage or

flanking markers used to determine Bph3 resistant gene of rice introgression line (Rathu
Heenati/KDML 105), Chai Nat 1, and KDML 105.
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Table 1 Show size of DNA polymorphic bands among rice introgression line (Rathu Heenati/KDML 105),
Chai Nat 1, and KDML 105 produced by various SSR markers.

Variety line

Size of DNA band products (bp)

RM 170 RM 190 RM 586 RM 587 RM 588 RM 589 RM 597

Rathu Heenati/ KDML 105 115 190
FaUN 1 125 180
KDML 105 120 190

390 280 120 265 No band
400 280 120 260 result
400 280 130 257

Remarks: Numbers are means T standard deviation
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