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Native Clone Selection and Emblic Plantation Establishment at Phu Fa Development Project
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Abstract

Specimens screened and collected during October 2009 to September 2010 from local sites in
Borklua district, Nan. Fifteen clones are coded as NAN-1 to NAN-7, NAN-9 to NAN-15 and NAN-17.
Botanical studies along with fruit qualities shown similarity. Differences in tannin and vitamin C quantities
are found in fruits which are vitamin C for medicinal uses in cosmetics, food supplements. NAN-14
produces fruits of largest size 2.68 cm. in diameter and also of high quality. Extracts percentage is highest
around 62.111°0.87 and contains largest content of vitamin C at 470.13 mg/100 gm fruit flesh. Clones
which give lesser essential substances are NAN-5, 13, 15, 11 at 55.54i0.92, 54.63i2.00, 53.75i1.82, and
52.9712.17%, respectively. Clones produce lesser vitamin C are NAN-10, NAN-9, NAN-15 and NAN-5 at
456.49, 418.30, 432.69 and 340.23 mg/100 gm fruit flesh, respectively. Other qualities such as fiber, sugar
content, acids and pH are also differ. NAN-13 has the most fiber of 3.05% and NAN-6 the least at 1.95%.
NAN-3 gives highest sugar content of 18.75 Brix while NAN-2 the lowest at 10 “Brix. Acids are found at
4.45% in NAN-3 and the lowest of 2.67% in NAN-15. pH is highest in NAN-13 at 3.11 and the least of
2.50 in NAN-14. Percentage of seeds viability has been found to be higher than 80 in NAN-5, NAN-7,
NAN-10, NAN-14, NAN-15 and NAN-17 i.e. 86, 92, 95, 92, 97, 96 and 96, respectively, also germination
ability of these clones such as NAN-11, NAN-15, NAN-17 and NAN-14 are high amounted to 71, 84, 85
and 94%, respectively. Analysis of emblic leaves of all 15 clones (DNA finger print) by AFLP (Amplified
Fragment Length Polymorphism) marker numbering 10 primers of which the outcome would be drawn into
Phylogenetic tree. From similarity index, it shown that lines are almost identical is 0.7755 (77.55%) i.e.

NAN-11 and NAN-14. Line that differs most from other is NAN-1: 0.6746 (67.46%)
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uila ( Carbohydrates ) 14- 143 % ( sugar,starches,gums about 5 %;
polyphenols about 5.7 %; fiber about 3.4 % )
Ll,i"ﬁ”lﬁ] ( Minerals ) 0.7-2.4 %
Tisau ( Protein ) 0.5-0.7 %
lugiu (Fat)  0.1-05 %
’Ediu ¢ ( Miscellaneous other 0.5-0.7 %
compounds )
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uila ( Carbohydrates ) 70-75 % ( sugar,starches,gums about 25 %,
polyphenols about 28 %; fiber about 17 % )
113519 ( Minerals ) 4-6 %
Talsau (Protein ) 2.5-35 %
lugiu (Fat)  1.5-20 %
Su ] ( Miscellaneous other 2.5-35 %
compounds )
AuFuTEDeg ( Moisture ) 6-9 %

: (Dharmananda, 2003 )
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NAN-10 | 51.51%+2.51 433.01° + 13.25 56.5 £ 0.92 450.49
NAN-11 52,97 £2.17 343.16" + 11.68 40.84° +2.77 220.36
NAN-12 43.90" + 1.45 318.50" + 13.91 45.16"+0.41 110.51
NAN-13 54.63" +£2.00 451.83" £ 14.57 51.80°+£1.23 299.08
NAN-14 62.11° + 0.87 524.49"+11.77 57.05° +1.00 470.13
NAN-15 5375+ 1.82 360.35° £ 12.17 38.74% + 1.05 342.69
NAN-17 50.29°+0.58 359.70% + 32.03 41.43*+1.93 189.67

@

1 S Y Y = v Aa o 1 v oA 1 [ aad v A 3 9
* mma&mmmwﬂaiuuuammmnu NUAIDNHIANNUNUANUUANA NI UNNADANTESAUANUYOUU ID8AT 95

) [ a d @ ] {
ﬁ1ﬁ§ﬂﬂ133lﬂ51zﬁﬂﬂlﬂ1wmﬁ]ﬁWﬁﬂJgelﬂiJ%jf)ll 15 @I?@ﬂWQLLﬁﬂQWﬁﬁWN@WﬁN“ﬁ 4 uag 5
~ 1 =Y %’ = g 1 d’c [ o a
1NA1519N 4 aznunsuaima nIALaepH GINL‘IJHﬁ’)uﬂi%ﬂfJ'Uﬂﬁ'?ﬂﬂﬂﬂﬂ?iﬂTﬁUﬂﬁﬁ‘]ﬂﬂﬂlﬂ\?
Y a v o ' o 1 oad Y4 = s
wammmﬂfmummLmmsmﬂualul,mazm@mmmmam’mm TYWUG NAN-3 Hilesiau

J < J @
nlestsuansagagaluaeiy

J
a
WNAgIgAINDY 18.75 %  aaumgan NAN-2 (M1ny 10 % 7

[ Y] :, $ [ a3 I 1 v
NAN-3 10 4.48 % @1gan NAN-15 500193 % anudunsaiuanvennaeiugiaim
' = ' s LA = Y a v A ' = P-4
3¥11192.50 99 3.11 arunlosisuaee lendsualndifeanunszyiig 1.95 99 3.05 eosigua  lu
9 a2 a a A Aax g % I A
AulsuaunuiuuazIauus sl udi1uenA U NN U IMITINDFUAINUALADNTNNILY
A = o daa s3I o a o ' P 4 ~ o w
(M13199 5)  wunl 9 menugnulesiFuananaaasananInnd 50 esikua Tesizesaiau

910110 1J11dpeaall NAN-14 NAN-5 NAN-13 NAN-15 NAN-11 NAN-3 NAN-10 NAN-17 uay



23

APNUAULNTTUMTIVUHIHIA

o o v - o o = ]
NAN-6  @18WU§ NAN-14 Innlesisuaaisanagegaminy 62.11£0.87  TuvazINAN-714
- v o ' 3 o Ay Y ' o I3 o 1
neofiFudmsanamganiny 34.39+1.9  ed1elsnamlumsanad ldninuaazaeiugndanui
= 1 (% a ¥ a a 2 J 2 A J 3 J
tanuuanaenuvoslFmnaumutiunifluednninuanazarlouosd lag NAN-14 Galinlofidue
9 v
asanagagaualuaisanalUSnaiuednnanuaminy 524.49 + 11.77 mg GAE/100gma15 aiad
Y 1 ~ = 9 S o v A 1 o
1o8n71 NAN-3 Tuwaigit NAN-3 delvnlodisuaansanaiion 52.17£1.25 ua lua1seainuod NAN-3
= g’/ = a 3}1 = [ 1 a2
USnams Aue@nnanuagand 652.62 + 37.40 mg GAE/100 gmasana  aiuilsuaailn
A== Y A :: a a a A A 4 ] %
wegantuud Iugevsomamnilsmaduednlas NAN-3  TidSuimdarTiussdagegasuny
[ g’/ a a 9 9 a 3},; S < o o A
asiumsnnsanlsunaunuiivveswanzaniloulummsmdesinsanninnilesiiuadisanan
lauazSmawmuiinlumsasaniugnulidie Teawnsoagdlduzvdlonaeiug luu
o 1Y d‘ a a 1 =Y a a A Y o g’/ dy ]
muzdvsvdgmveraaunuiy  duliunadaiudlusavzvwilonninmsdisransaiingn

4

NAN-14  fifSmadniiudgeiigad 470.13 mg/lOOgmLﬁ@waéuﬂuﬂ?mmﬁqﬂﬂ&ﬁmﬁuﬁ
11ATTIUVOIDUIAY(Anonymous, 1988) awﬁuﬁﬁﬁﬂ?mm%mﬁu%imm‘lﬂuaméimzﬁ’quﬁ
200 mg/lOOgmLfIawa o NAN-10 NAN-9 NAN-15 NAN-5 NAN-13 NAN-4 4@z NAN-1144]]
UFUUINMAUTHININY 450.49, 418.30, 342.69, 340.23, 299.08, 233.23 1A 220.36 mg/lOOgmLffawa

v [ 4
MUEIAY Uz NAN-6 DUSuainiudMmgaminy 32.64 mg/100gmioHa

=X % v a o < d'dda
FANHITUTUITHINGUASITHIUNAANNY I
o I
1. ﬁﬂHWﬁﬂEﬂ!gﬂNﬂTﬂﬂ'lW‘U@Q endocarp g IUAA

' S R A o A A Y < dy

ﬁﬂuﬂlﬂﬂl@uiﬂﬂWiWGBQ?J?@EJ?I’UT@EJ?@‘U 6 598( NN 4 ) mmmwm@meemﬂu 3wy
a ' . A < Y < 1 d o Y
138071 crustaceous cocci( NIWN 5) maimwmmmzmmﬂam 6 1R gﬂi?ﬁlﬂﬁﬂlﬂﬂllﬂﬂﬂﬁﬁﬂﬁ?ﬂ

{ < ) 2 [ 1 ]
I (reniform : kidney shape)( NN 6 ) laenvenan (seed coat) T2 9 Yuuenuvauanlsy gu
< < 1 . 3 < L o !
Fwnda  TFhanauag (reddish brown) Fuluune A utreavesuandl longitudinal raphe FAU 0
S 3 . . as &
Uagveq raphe wﬁ’mgmmmmamﬂu hilum 648¢ micropyle (Zefar et al.,2003) NS lonase 1u
dy ] = = Y I ad A o ] =l
QYILNLVUHUNNY 2 Gl‘lJ U nerve ﬂﬁWﬂ;]Glﬁlﬁu LGUIﬂLﬁﬂﬁﬂﬂaﬂHﬂwHNLLa%ﬁﬂ (Q'L‘V]'J, 2545) 1N
1 H 1 % o [ Aa A
G]"J’E)EJN?J%"U”I?J%@NﬁﬁﬂEAIWTJ'J”Iendocarp ﬁumuﬂﬁﬂﬂszmm 0.4-0.9 NJU ﬂ’ijN 8.52-11.62 UAALUAT
a a . %,‘ o { [
Hage1 8.68-12.58 UAQLUAT GTN NAN-11 ﬁumuﬂammzmmﬂ%ﬁwmendocarpmnﬁqmm NAN-12
a A = 3 o < Y ' < ' 9
3Jﬂ’J13JEJ1’JEU’ENendocarp3J”Iﬂ1/]q¢] il”lﬂﬂ"liﬁﬂyTH"IWuﬂliJaﬂiJgslﬂilllﬂlmﬂ100 maﬂwmmzmuﬂau
' i~ Y @ < < [ Y v J P o
ﬁ’mclwq;uumuﬂmaﬂ/ 100 Lllﬁﬂ‘ﬂigiﬂm 1.07-2.73 NIU Iﬂﬂﬂ%ﬂﬂuﬂﬂﬂﬁ"lﬂ‘wu‘lj NAN-17 HUIUN
< < A A o 1 o o a? o g R ¥ A A

WAA/100 WAANINNGAND 2.73 NTN TIUTIYNWUF NAN-10 YUIUUNNAAN/100 aAUagNgane 1.07

@ Y o 3 1A < A A o <
NIy mmm’;umaﬂ/wawmmﬂszmm 5.56-6.00 tUaA Iﬂfﬂ/] NAN-6 1ag NAN-9 U1UUNaa/
= =

~ ~ 3 A o 3 9 < < 1 12
Ha WINNFAN 6 Iaalas NAN-12 HAUIUNAA/FNAUDINTAN 5.56 LUAA ﬂluTﬂﬂJﬂx‘llﬁJﬁﬂﬁ’JuiﬁﬂﬁJ

Q



24
sk @A NITUNTIVBUHIIA

£y < a A A A =
ANUNINVUNAAYTEIM 2.31-3.43 uaaas( NAN-11 Nﬂ'lll'lﬂ“l/l@'ﬂ) tazuaNueNUsznm 4.96-

6.34 Hadwns (NAN-12 Umuninga)

a Yy a Y a a2
NNN 4 endocarp Hlllllaﬂugslnﬂﬂﬂﬂ NNN S ﬂ’lSLLGlﬂEUENendocarp lllllaﬂ@g!ﬂ'lﬂ‘lu

cotyledon

hilum

endosperm

radicle

3 @ < Y [ 3 o
ﬂTWﬁ 6 aﬂym&’mﬂuﬂﬂﬂlﬂ\imaﬂu:ﬂlm‘ﬂﬁm ﬂTWﬁ 7 anvazmeluwaaaaniue)



25

ket @IPNUAMEATITUMTIVOLHITIA

4

3 o g g o o o
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NAN-1 0.616 | 10.18 | 10.34 | ND ND | ND | ND | ND | ND ND ND | ND

NAN-2 | 0.603 | 10.14 | 11.27 | 2.19 | 591 | 2.77 | 629 | 65 53 1 40 6

NAN-3 | 0.567 | 985 | 11.02 | 140 |580| 290 | 530 | 60 19 4 31 46

NAN-4 | 0.519 | 9.53 | 10.11 | 1.68 | 593 | 2.74 | 496 | 72 36 4 27 33

NAN-5 | 0.407 | 871 | 10.09 | 1.66 |594 | 231 | 5.14 | 86 44 0 39 17
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