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Abstract

Project on longan cross breeding program and classification for year 2013 (second
year of the research plan) comprised of 3 activities. There were: 1) preparing the germplasm and
data collection on variety characteristics 2) cross longan and method to identified the hybrid and
3) testing methods to reduce juvenile stage of longan seedling. The results from all study
activities were very impressive.

For germplasm, there were 5 planting areas (3 planting areas more compared to last
year study) located in Maejo University. The varieties collected are 32 varieties. Not all plant
characteristic had been collected due to different in developmental stage of the tree. Some
varieties were planted in this year and had not yet been flowering or bearing any fruits. However,
the outline for content in the variety book and design for printing was going by selected the major

varieties that quite importance and make significant to longan market,



For breeding program by crossing, there were 5 hybridization crossed in year 2013
which generated 16 hybrid seeds for testing. The hybrid seeds were planted for germination, the
DNA was extracted from leaf that harvested from 4 months old seedling. Molecular markers
could be developed to select F, hybrid. In the study, random amplified polymorphic DNA
(RAPD) technique was used to study the genetic relationship. After that, the unique bands
purified and sequenced for conversion to the sequence characterized amplified region (SCAR)
markers. The selected RAPD primer and developmented SCAR markers were used to screen 9 F -
hybrids from 5 hybridization crossed between different longan cultivars, Krobkati x Dor-
Kaankhaeng , Biaokhiao-Chiangmai x Dor- Kaankhaeng, Dor 27 x Si-Chomphu, Si-Chomphu x
Dor-Kaankhaeng and Dor-Kaankhaeng x Si-Chomphu. These 9 F, hybrid will be futher use in
phenotyping study

For methods to test hybrid seedling, there were not yet had effective methods to
induce seedling to flowering . However, the pitching top of the longan seedling 15 centimeters
lower from the top could induce new more branch breaking. This method might help to reduce
juvenile stage of longan if rate of bud breading increase can induce more mature seedling. Beside
that finding, the healthy 3 years old seedling once received enough low temperature (end of year
2013) it can flowering whereas, other tree which were small and not healthy, were not flower.
This guided that plant fertilization might play a significant rule in reduce juvenile stage of longan
Key words: longan germplasm, cross breeding, DNA markers, juvenile stage
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2. mydmiaend1 lognwand e vsnaluana
2.1 manadend i lugnrandimniesinaluanayiia RAPD msnaaouganaus iy
591 5 guew 1aun

2.1.1. guanveaiug (nseunzi x aefuuda)

= = oo o w o 1M @ d = 9 @ o 1 A Ed

nnmsiFnadivuevesd loiuful fie Wugnseunsi dleviugwe fio aedu
udls uazgawaus i 2 du 1dun (Msounsii x aeduude) F-1 uag (nseunzii x Aedu
udhe) F 2 Taol9 lwsmessiia RAPD Nfidon 18un A07, A13, A18, BO1, B10, B11, B17 uag
B18 wud Twswed A07, A13, Blouaz B18 Tiawisalslumsdwungnnayldiiiesnn
° e o, ¢ 1 = o v W o o = o = -~ o =
dlewufuiuasnomanoudluunamiiu viefauaualduenasuauimiiouny lagh
Inswied A1s, BO1, B11 uaz B17 annsasuunanuilugnrauld iissnind louguainas
wollunuAduehuandaiu uazgaraliuaudduemiioud lowugwe wiouand1aen

@ o ' =
WHRLIULASND (mnn 11)

78°% W0 N 12315 4 1 %

AN 11 WaM3¥1 1.5% o 150190 Y09 (2) INsins A07 (¥4 1-4), A13 (¥94 5-8), A18

(¥899-12) Uz BOI (¥84 13-16) Voaguauiug (nsounsii x aefuuds) Tasi
$89 M A0 1kb Plus DNA Ladder (Invitrogen) ¥ 1, 5, 91 13f0 nseunzi 3o 2, 6,
10 oz 14D AR IS F04# 3,7, 11ung 15 (NIBUNLR x ADRUUEF -1 Yosi 4,8,
1210 16 A (MFOUAZH x ABAULTY) F,2 b) Twsiwesd B10 (¥04 1-4), B11 (¥4 5-8),
B17 (¥099-12) 1Az BIS (¥04 13-16) Yoaguay Wug (n3ounzdi x aoduuds) Taoi
$83 M fi0 1kb Plus DNA Ladder (Invitrogen) %8971 1,5,9182 13/10 Asevnzii o4 2,6,
10 une 1470 Avd LT Youfi 3,7, 11uax 1570 (NsBUNTA x ABAIMLTY) F-1 Foi7i 4,8,

12 1Az 167D (3ounzh xABMUITY) F 2
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2.1.2. guanvB U] (Do deaFedn x aefuuds)
ynmsiuFinadiuevesd loiufinl fe wufidleaduaduslmi dlougne
a0 Wugaomuud uazganau (Hoadvadoaln x aedmude F3 Taoldnswedxiia
RAPD fistaiden 18Uf A2, Al4, A5, A18 1A A19 WU Insweins s Iwsnied uansnaty
uanaeszndnd levufusiuazne Tasiganaulduoudduemieudr loiugriolulns
wed Al5 uaz A8 uazliuoudduefiuandallnnugwoniousilulwswes A2, Al4

Hag A19 (NN 12)

2N 12 Han3vh 1.5% oz 15men ved Inswes A12 (¥ 1-3), Al4 (¥4 4-6), A15 (¥4
7-9), A18 (¥4 10-12) 1z A19 (¥4 13-15) YBIHANNUF (Hendordesimi x ae
Auuda) Tashi $89 M D 100 bp DNA Ladder H3 RTU (GeneDirex) %8471 1, 4, 7, 10
uoz 13 AsibiAmBeli so 2,5,8, 11 uaz 1470 aoduuds ¥of 3, 6,9,

-
12 wag 15 Ae(donivnFoslni x aeduudia) F3

2.1.3. qUANVBINUE (A0 27 x A¥UY)
= ad ° o ¢ 1 A o o ° o &1 M =
vinmsmuSunadouevesd lowuqul Ae Wugae 27 d1lougne Aodruy
QRRauTINIY 3 Au 1AUA (90 27 x ABUWIF,-1 (AD 27 x T¥UW) F,-3 1az (A0 27 x F¥uy) F,-
4 Tool Insnied wila RAPD 18R A07, No4 uaz 114 wuh Insied A07 liannsalésuun
gnua Tdilissnnuaudduevesd loufwivazwelvunamiiu daunswed No4 uay
14 mnsaswunddmed lovesiufmivuiwouazgonauld Tasnamsaadongnuay

4 = d ' Qs v o v 2 1
a0 Tnsed No4 namuoURBUBLIARAIIIAINRU IR W WENS 3 AU dauInTwes
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4 =t - = o w o ¥
114 1y gama (AD 27 x F¥uW) F -1 uaz @027xamnyF4 uaudduemiieuiugne uaz

w o

= 1 LAY R =
anwa (Ao 27 x avuw)F,-3 TuauRidue himiewnsiufusiuasiugwe (nmi 13)

10 1% 12

At 13 Han1s9h 1.5% ez Tsamen ves Inswed A07 (¥94 1-5), No4 (¥4 6-10) uag 114
(¥04 11-5) vosgHaNveWU] @8 27x Fvuw) Tavil ¥99 M fiD GeneRuler™ 100 bp
Plus DNA Ladder (Fermentus) 5047 1,6t 11 fie a0 27 309 2, 7 1oz 12 Ae Fauy
F0471 3, 8 102 13 A0 (DX FMMW)F1 ¥047 4,9 oz 14 Ao (AD 27 x FVUWE,-3

%0371 5, 10 g 15 A (AD 27 x A¥uY) F -4 muda

' w & o k4 ]
2.1.4. guanve Mg @y x aefuuds)
) ad ° w & 1AM o da ° @ &1 A 9 <]

nansiuTnaRduevosd1 lowugul Ae Wugdwuy dlewugne Avasnuuds
aaraus o 7 du 1dun @vumy-7 x aedunda-s) F -1, @wumy-7 x aeduude-8) F 2, (@
o = =
¥UW-7 x AMULTA-8) F -4, Ayum-7 x aomunda-8) F,-5 (Awumy-7 x aetuude-8)F -6, (3
Wun-7 x ABALUAS-8) F,-7 tag Frun-7 x anduuda-8) F-8 Taold hwsaiesaiia RAPD 1Run
Inswed N8 wuh goray 1 Au HusuAduemiloune dauimdeliuauRduemiloun

) 1 A v
sndugnray @vun-7 x aefunda-8) F,-5 TuannsaimulSunadidue 18 (nmd 14)

2.1.5. guanveaiug (aefuuda x Sy
< ad o o & 1A w4 ¥ d o w &1 M
nnmsiuSnadiduevesd lowufiul fiv Wugaeduuds d1leiugne fie Fvuw
gnnaus1uau 4 du 18uA (eefuudie-6 x Fvuy-8) F-1, (Aodunda-6 x Fyun-8) F,-3, (Ao

Aundie-7 x F¥un-12) F,-4 uaz (@amuude-7 x F¥un-12) -5 Tasldnsweiyiia RAPD
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" " = r L 9
TRun Twsiwes Nog wud (Aefunda-6 x Asuy-8) F -1 lunufiduemilous dau@eniu
Wi9-6 x FUun-8)F -3 uaz (oA L7 x Fyuy-12) F-s HuavRiduomiloun Tuvasi

= = 5 & 1 o o d i
(@oAmnde-7 x Frun-12) F-4 Tuoufiduenayy 1 uay FavuAmAURUFUNLAS D (TN
4 a . ' 9 -1 =
8 uaz9)diaimuSinadduevesd lolas]d Inswes No4 wud (refuudie-7 x Fvuy-
a o & i 1 ¥ o = £ o -
12)F,-5 Tuovfidwemiiouns dau (ABMULTI6 x T¥UY-8) F-3 1ag (ABNUUYS-T x @
! v e =]
BUN-12) F -5 Suoudduemiloun luvazi @ofuuda-7 x Frum-12) F-4 Suauaowe

a X & @ @ & ' P
NAYU 1 U “lf\iﬂu'lﬂlﬂ'lﬂﬂwuﬁunllﬁz“ﬂ (NN 16)

2 14 Wam 3y 1.5% oz 1smea veelnswed Nos Taehi 389 M e GeneRuler™ 100 bp
Plus DNA Ladder (Fermentus) %0971 1-13 Ao Wugawum aoAmuds @sumy-7 x
ABAUUYa-8) F-1, (a7 x anfuudie-8) F2, @vun-7x asdimude-s) F4,
(Fwun-7 x ADAMUTI-B)F -5 (Fwung-7 x aoduds-8)F -6, (Fanny7 x aedmude 8-

7 (@yun-7 x AaMunds-s) F -, aoAunda-8, Axun-8 (aofunde-6 x Fxun-8) F -1
uaz (ABAILNTA-6 x F¥uN-8) F,-3 mud ey
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5000 bp

AW 15 wamsih 1.5% ozmIsaea vee lnswes Nos Tauh ¥99 M Ao GeneRuler 100 bp
Plus DNA Ladder (Fermentus) 949 1-4 A9 aomuuds-s, Frum-8, (aofmudie-7 x

Fwun-12) F -4 uag (@omuuds-7 x Aaun-12) F,-5 auday

S000bp

MW 16 WaM3 1.5% ozm lsaea ved Inswes No4 Tauh ¥99 M Ao GeneRuler™ 100 bp
Plus DNA Ladder (Fermentus) %8471 1-8 fio ApAmude-8, Fvun-8 (aod1undle-6 x
Fwun-8) F -1, (A0MUudle-6 x Fyuny-8) F,-3, aofuuda-8, Frun-s, (aofuuia-7

x A¥UN-12) F -4 uaz (odundis-7 x Fyumy-12) F,-5 auddy
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22 nsdadendlagnwaudisniesninaliuanasiia SCAR ¥1n1snATosIY
away Taun

am s o Ui e Y e | e v &

2.2.1. guEnveaHE (50U x Aef i)

) a o " o o o L] @ o -1
i lwswed L2 2 ivannldumageugawaumud drlewugial Aeugnsounsi il

- 1 ° ] w d < a g
uavRABUBYLIA 600 guua a1 leugne AeWufaeduuds TuavAluevuIAlTEIN 250 §
4 o o - -] ) 3y
wer diehan 1 lumssmunganay (nseunzi x Aefuudy) F-1 uag (N3eunsii x v
3 i & 9 a ad A W@ ¥ i A a a8
ud9) F-2 wuh grmauns 2 Au Suaudiduemilounuiufuauazwe Ao Nunudiduevua

600 uag 250 LU (WA 17)

2.2.2. guanveswug (BoaulanuFolvl x aefiuuds)
o 4 T e v o 14 o d & = = 1 e
lnswes L2 2 wmaaeugnnaunyd dr lewugud Aewugiboudier-@eslna i
LHOURABIBYLA 600 Arua a1 lowuiwe Aeviufaeduuds Tueudidueviiadszang 250 §
e ° 4 -1 ' '
wer o 1Flumssuunganay (oadisadoaln x aeduuda)F,-3 wua du Tuoud

o A o e d (- | =] ' P
IDUBIHUDUNUNUTUULASHD AD ULDUALDULIBIUIA 600 tiaz 250 fuued (nMn 17)

i 5 5 = A
MW 17 #an5 1.5% ezm 1saiva ved lnwswes L2 2 Tash 409 M Ao 100 bp Plus DNA
' 1 ¥ a ' e -
Ladder (Invitrogen) %849 1-7 A0 iioa@oudoalni aeduuds ganay (london-
Foalni x aoduuda) F -3 nsounsii aeduuds ganau (n3ounzh x AeA A9

1 Az (NTRUNZH x ABAULAY) F -2 mudiau
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2.2.3. gHENVBINUE (A0 27 x A¥UY)

diorhndwes L2 2,17 1 uaz L8 1 Wieenuuyldumadoudadengnraunyn

4 ¥ o v & 14 o 0 = ad 1 o o &1 M
Tnsiwes L2 2 1u s lewuginl Aeiugae 27 TupuAdueva 250 g drlowugwoe Ao

o  da = = o 1 & ° 9 o
Wugasuw Suovdiduevuialsznin 600 guua dednunldlumsiwungnnay
9
(7B 27 x A¥UW) F-1 (A 27 x HwuW) F,-3 1Az (A1 27 x A3UY) F,-4 Wud1 Qomenia 2 du
- - = = - A @ @ d 14 A a
A9 (A0 27 x A¥UW) F,-3 uag (A9 27 x A¥UN) F -4 VUOUARUBINUBUNLWUTIUY AB BINUA
@Bueving 250 giua luvaiefignray (9o 27 x Avuw) F-1 TuavaiBuedresnniufuinng
Wo (i 18) dauInsiweswed L7 1 uae L8 1 Iuau@dwevuiarszanu 200 gua way
) o o o ) [/ uy/ U z 1 -~ 4 o

250 g @y nnd loFvaminiu duae 27 ez hinuwouRidue weihmnldlu
MITUUNYANTY (A 27 x AF¥UY) F,-1 (A1 27 x F¥UN) F,-3 uaz (A0 27 x F¥uw) F -4 WU

¥ Yy a = d - v 1 A o da - '3 P
Qﬂﬂﬁﬂ“q 3 ﬁulﬂﬁuﬂualﬂulﬂlﬁNﬂu“uﬁ“ﬂ 1o wuﬁﬂ"ﬂuﬁ N2 1“5!’”35 (ﬂ'n'“'l 19)

=t [ = )
M 18 Ham3n 1.5% ezmIsmaa vos Inswes L2_2 Tash %83 M e 100 bp Plus DNA
Ladder (Invitrogen) ¥94 14482 2 D @D 27 (Auua) uazdany GUWe) dIUF04 3 -5 Aip

(A0 27 x A¥UY) F,-1 (AB 27 x AYNYF,-3 1 (AD 27 x T¥UW) F,-4 MudAu
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(a) " (b)

M 19 Wan139 1.5% azm lsaen veeIwswes L7 1 () wfwes L8_1 (b) Tavh v09 M
19 100 bp Plus DNA Ladder (Invitrogen) ¥84 11ag 2 in A0 27 (A1) Losay
@) TIUFDI 3 -5 AD (AD 27 x AYWW) F,-1 (A0 27 x FY¥UW) F,-3 Uag (A0 27 x -

yUY) F -4 Uiy

| vnnssaiengnraudaoiAIeanie Tuanaveaguay 5 § 910 (n30Und x ABfY
uds BeaderFoalmi x aefuuds, ae 27 x Fvuy, Fouy x aoduuds uazaodud
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1 FEmsanafidue

1 hludlolduTnse udaintu Tasoumar vinbuualudleliaz@on

2 ANEIIAZDIY mCTAB gﬁﬁ 1% (v/v) 2-mercaptoethanol Usuas 500
uinsdas vieliuRmasmuamsnzauvenBmaluiiveld udwen i laels
tﬂ%ﬂﬂ vortex

3 irhhinfigangd 65 esrnsadon ifiuna 20 wiit TaowauIlidrrugn
10 LAz 20 UM

4 Thumvsfigungivies anuids 12,000 seudou i Wunm 5w

s fwdwlaldlunasalmi Tasdemeneusenn vimiy e la}
RNase A Anududu 10 Tulnsdnsaoindans Waas 1 Winsdas taiigumgd 37 sem-
wardes sonavseiluna 30

6 wunaelsvety Ysuras 500 Tulnsdas vie 1 mhvenlfinasmsazanw
mCTAB t#2¥11013 vortex @mies

7 Fumdssfigamglives anwuda 12,000 soudeutdt dutaa 5 widt ud
Sresihdnuuldlunasalu ohdhludef 2.1.6-2.1.7 sunserissuvsslilsaumiedon
figa) Fsmsvhenit 2 Ranasvesnas avedui idszhivtfnasvestuhdnuwidela
naoa

8 A3 Tudd sodium acetate, pH 52131105 1/10 1911 uduRueniven
Vigniidu Piues 2 iwesmsazaw (sedunaituaznendviogu) ufaway sy

9 Thumissfiganai 4 ssnmaidod anuda 12,000 sevrew funm s
U

10 mieneans udamuemusady anudutu 75 nlsfidud Wed

zneu (Frenzneu 14w 2 A¥a)

11 thuisefigaingil 4 esmaidon aauid 12,000 seudewnd o 2
U

iz mnaznouAuelduds udrsaediduiendudae 16 Tad Tuard Trs-
HC), pH 8.0 31145 30 1uTasdas hddinnumilavesmsazmennn Wav1o fadTuas
Tris-HCI ()
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2 mauBnadiduidsmaiia PCR
Tasldlwswodwiia RAPD tag SCAR Slumsiufinandasatssdonididue

vouneutnifisuioudae H5msdne Tl

iwheteadueiiasa lduhmsfnBnudumain pcr Taoldns-
0§ RAPD g SCAR idnihhhhmamaoesdsil

muAIsugATen PCR

- Aduse (50 ur Tunsude lulnsdas) 4 Tulnsdns

- 1iieTduSegl GeNei™ Red Dye PCR Master Mix 10 TuTnsans

- Inswes RAPD/ SCAR (5 pmole/ul) 1 lulnsdas
¥ ds a
-dnau 5 luinsaas
s 20 Y Insdas

ﬂ’l 5 1 5 = o g
niauu Wl laluaies per Tasldaawazgungil Al

Suit 1 94 BIAUBUTHUH 4 U N

Sudi 2 94 BIFUTAITLE 1 UM (8 M35V denature)
37 D4R USRI 1 U (113D annealing)
72 oS usaEoe 1.5 WIH (115U primer extension)
¥ivih 44 S0

$uf 3 72 Basurade 5 Ui

3 myinnina PCR Awitadnlnilvisa

wdennldwa PR ud Sniwaitldlasvaen Taeld558idn Tns T
Sumoudsii

- wissumauazywidwmiumealununindGeuiey

- Smsvem 1 1.5 nSw Bunfied 1X TBE Wiwas 100 Tnfdas

- wasueemTsalaoldluTason wondunfens oz m Isaazmonmus

- daits PBunefigungiivssana 50-55 ssmmaidon udsunuidons
18119 SYBR® Safe DNA gel stain 24 It Widisuifona simbumasluondiston 13

o o ey ot I A g ? ! !
wanunlszine s fodwes Bouniag mnm‘lﬁsﬁﬂsmﬁm?uwaaﬂﬁ"mm&algmﬂ ﬂﬁﬂﬂiﬁ

d o o
auiNgungiives



58

- diewandeiaudadmdoon o ldaslunsediinTns TWide ldiies
1X TBE adldivauea Yszina 2-3 fiafuns

- ld@BuLINAT§IH (DNA marker) 29 1U¥BIUTNYDUD

- Ydwan@n PCR 20 Tulnsdns ash/lugsuueafiwonl?

- aanszua Widuniesdidnlns Tl aa wdailanszua' i 100 Toad
anlseuim 30 uan

- hinadesglfuasdantrlalenn udrcenmdu1f e hinsed
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