U U d
51831“3%8%““6%}!5&!

¢ A Y v o
Tn3ams “guémseniadIdauazianna loudld - and.”

e

4 a v
HYemansnsdndy wzlude nazan

Qumﬁuﬁ 2560



dgyayaun RDG5620036

Y J

eNUIERTUANY IO

d a v o
Tnsams “guénsenigddenaziannd lausild — and.”

ALK IV aana

R ¢ a v a (%) Ty
1. Aemanasdniy - uzlude M Inenaaunll
a o Jd a [ Yy
1WITHUN  taungy M INeNaannl

N
=

a U JY
N‘Vi“l'J‘ﬂfﬂﬁm!NT‘i]

v d = a A
3. JPIUAANINV138 AFTIUY  1DIYND

e

avfuayulagdinnuneINUaTLaUMIIVY (@N2.)

el wnutiiuvesdide anm. liduiludeuriudraaelil)



(D

Pafanssnilsema

o dy °o < ' Y = Yo o a v o w
3151\‘]']1!?&1]1]uﬁ'nﬁﬂ@aﬂ\illﬂﬂﬂﬂﬂ Tﬂ‘(’lllﬂﬁUﬂWﬁﬁuUﬁHunu?ﬂﬂ%’lﬂﬁWﬂﬂ\ﬂuﬂ@\‘]‘l’;lu
) Aa o 91::':: 1 B~ 9 9 2’, ya o 4
FUUFTYUNITIVY (an1.) GUfJ‘Uﬂﬂﬂﬂ!ﬂﬂuﬁ?ulﬂﬂ?mﬂﬁiunﬂﬂWUﬂQﬂﬂ!gﬁdﬁﬂﬂ INHATINT ﬁjflﬁnu
Y a a o 1§ YAq Y o Y A o q ¥ a2 Ao !
BRIZKN!] @‘UTVHTU@Q?J‘ViTJ‘VIfJTﬁEJLIJJTTVI%’Tfﬂﬁﬁu‘ﬂ?ﬁéuu']ﬂ')ﬂﬂﬂuvnclﬁ\ﬂu?ﬂﬂ%uuﬁ’]!ﬁﬂqaﬁ\i

11/1ade@



@

Y a
unagUAuIms

4 ] a o Y ° ] { < 1
Tasamsgudinievteddeuazana loud 19 - and. szezd 2 1Julasamssmmu

'
a o Aa

(Matching fund) 5¥ 13190 AN oLa IsuazdninauneanuaiuayunIsive Guaniuns

9 9
% [

v Y
Tasan1sszezh 2 (3zezan 3 1)) aauail 2556 - 2559 A13I1GURNANITAUTUAIUATIH DI0T

b4 Y X
% 4 J

ayUwamsauiiuausiuns 3 1 awasulasams

o A = 4 @ 1 9 9 1 o A Ay A =
mimmmmumaﬂizmﬂmﬂag 3a7U Ulﬂllﬂ 1) MIAUVUUNUIVYNDANBIN

qQ

4 9 ] A 1 a o = 9
p9An w3 i TuiFeanansznuvesanmeniaaensHand loved Ine Fe1lsznouaie ns
P o Aa o A A Y o ' = A
nieuisudanyuzmanand lolununansg mswmuiug vl 1aznsAn¥IToIHANTENUUDY
a [ a o d' L a o d‘ J
ammgloimeaaemanandl leved ng ieisz Tenilumsnawumswaad) lenmmnzauae 11
d’ 9 ' A 1 1 A 1 1 1 1 1 4
2) e Az WAL AT EUIBANNTINTDYBINGUAY TuaazgaveInielggildedginiu
o g‘/ "9 a o =R A 1 =\ 1
d1'le AUAAIUAITHAN IUNTLNIDINITARIA HIoNITD1eNoANA Tu Tad Tagn1sHIunaln
= ~ A g s o o 9 ' a
MIANBURWIZNTA Hag 3) Mol ugudnaemsnmuiosaauiazateneama luladg
INHATNIHVIOIATDVIYDEIIATUINDT
Aan o a a3 a o o I o Yy 1
dmsautduanuszuenoenilu 3 nanssunanauinglszasanmua’ly 1dun 1)
a a o a 9 [ 1 a 9
AINTINNITIVY 2) NINTITUAT1UATHAUUATOVIY 1AL 3) NINTINAIUAITAUINALALANT
d’ é \ a o a % 1 dy
Ao HFwaaznanisy agUmamsaniuau aene lui

1. DINTITUMUMTIVY

]
= o a = QU

AINITUMIUNITITE Usznaudle Tnsan1sIveNUend i umMS 3 599 V1inITenIau
] Y
AUUUMIINBLINNENATNANHULANWTIIFIYRANIZAIU 3 YAALL

Q

¥ v Y
ISPl

= a a o vy A A A g
1.1 mﬁﬂnmg‘lﬁﬂumﬂumwamm"lamﬂmamwwunau NWUHNUAILAS TN TINDINH

Q

v Aav

< =) Y Y1 4 a @ IS o 9 a o
NUNYU nﬂmzuﬂ’mﬂﬂixﬂmmm @%Jﬂmﬁmimiﬂwnu Nziu% !ﬂu‘ﬂ'ﬁﬁu’liﬂiﬁﬂ’li?ﬂﬂ

A o Y o 9

a_ o @ @ ao £ ¢ Q
HAZUINITUUN (@UIUIY AT. 8IA BUNINTN UAE {BIBNANTITE A5.0AANA U9 (U
v aw a Aaw A dy 9y 1 Y v dy
52398 TuRanssuItuisesiilszneusisnmsnaasades 5 minaass aji laasil

MINAaBIN 1 MIANYIANINGUNYIMIAANUTFIAUAZN1TI9NVBIaZD0A

Y] []

o ' 1Y A ) o o J ]
isyvesd o wunszaugurgiiminz audmsumssenvesd lennugeglusg 25-35 eem
aIFea NIzAUQUNANAT 15 AT UNaADaN BTN NTUFIUING1VOITOAN A TNAITY
o o I o Y a ] D o Y R <3| A o Y
voud1 lewugoae Tasri liveamnasmaiio hivenuazianyazudegaingdluaumgivh i
o v I a 9
arlewngonenanaiion
A = o o A a o ' Y
nInaaedn 2 msanyiuga leimunzaulumsndadiloneuggnield
< ' 1
ammoimanuagulusieaenuin wudmsldars InunaiFounasisafougainunay
2 o 9 J J 1 1 @ aa A Y
wgadImeuinlilesidudmisesnasn luuanaununada uaiugdaeuas lnaravenaen 1

~ 1 a o v A A 9 ~ ~ a v A
unNngea memﬂwammm"lﬂwuﬁaﬂﬂuuaﬂmqﬂ iummzmmmﬂwammwuﬂﬂawmsﬂ‘nqﬂ



3

AMINAADIN 3 MIANYIFIUIAINTFNUINTDONADN (MINAN) NUUIZAY
dy d' 1 1 9 = A [ =Y
Tuamminungy wun TassawmsIdms Tnunadeunaosalu@ounuesy ngavneu tag

= J 3 14 A A 1 a a 1 A 1
unsnuilesiFuaniseonasnuINNIUABUDUY dIUUTHIUNANAN NUIINITHAANOUYE
A Y a 1 a 1< [ Y A
(waadnon) Tugg wnaaw) Idwandage uamswanuenggnansniil laa luaeungyniny
HAZNINYIAN
d' = 1 a o tﬂ'
AMINABDIN 4 NTANHIFINIAINITODAADN (N1THAN) a1 ez anlu
9 v
anuiiuiaeou nunmslvens Inuna@eunassa lueunueisu ngaInew LazunsIANeON
ADNIINNINABUTIAN WY BMAN tazNINYIAN daulsuumanas wumskaad lenoung
a Y aa 1 ] A d‘
(waeanew) uazlugg Wn31aw) IranaauINNNFINABUDIUY

{ o (R 1 a o IS
ﬂ'l'ﬁ/lﬂa’[’)\iﬁ 5 Naﬂlﬂﬁﬂ’]ﬁﬁﬂllﬁﬂsﬁﬂwa@]@NaWaﬁllagﬂ'lﬁllﬁﬂclﬂﬁa\iﬂ'lﬁlﬂﬂ

a 1 9

H Y v
Memandavesd lolunungy wunnmsaarerannszaullSnananaaaedu lunanaieny

1 R o 1 o : 1 ' { R
NNEADA LANITAAYD m“lﬁ’umuﬂmﬁ&mNmmzéuumwanmmwé’fuﬁ”ln"lﬁ’mﬂ%wa TﬂﬂmW'lZ

) (R . o ¥ . 1 o ¥ o 1
PU1NTINITAATONANTZAL 40% m@aﬁuﬁmmu wﬂﬁ'mumwauazumuﬂwa TR AA 41NN

LK%

~ ] ' 1 J 3 o ] 1 o aa
Glj@ﬂvlll @“H@Wﬁﬂ§$3ﬂm 1M Llﬁlﬂﬁ]ilcﬁu@]ﬂ?ilmﬂalﬂhlm,mﬂ@]'l\?ﬂu‘ﬂ'l\?ﬁfl@]

%4 Y

v A o do d‘ I Y v daA Ao 9
1.2 ﬂ]'ﬁﬂﬂ!a@ﬂ‘wuﬁa'lllﬂﬁﬂﬂ'iZﬂ'luﬁﬂ!Wﬂ!ﬂuﬂu‘wuﬁ‘ﬂ ANZUNIVEsENOUAY

Q

= @ J

a @ J < Y a o ] < o a
UHNWITUUN (T UIUIY L’]JUW'JWﬁ'ITﬂi\?ﬂ'Ii'N]‘(’J nagy Wi}ﬂnﬂmﬁmﬁni&mmnu1 ABIANU
Y1 J a o 91 J = a a < Y ao Il
Q%jﬂﬁ’lﬁﬁi’lﬂ’liﬂw'nu uﬂu“}m Llﬁ$@,°ﬁﬂﬂﬁ1ﬁﬁ§1ﬂ1iﬂ AT. TIYY 1TTYNI Lﬂuﬁﬂunﬁl LU

o A I A = = a a
Msanduaveenilu 2 n1snaaes Ao ﬂ’]ﬁﬁﬂﬂ’]kﬂ%ﬂﬂlﬂﬂﬂﬂqﬁﬂﬂﬂﬂ@ﬂ aana USuauas

a Y o

9 a Y ~ [} v A o o daa a
aummrandnvesdud lsduduuazdunignlul naznsradend) lewugansuziaanis
{ o J 4 I o J a
Usgnmantianvuzdmu e ldiluduiuiaversginuasns TasnisAnyiniseonaonaana

Vnawazgunmrananvesdud leduauuazaunilgnlmi Noenaenaananusssumna ms

=

@ o w d a ?:'
uuﬂﬂaﬂymzﬂszmwu‘g NINATDUNITVUIALIA msm”a%ﬁa‘ummm@’f@ummﬁmﬁ’u%ams

o

< = a a 9 o ~ o
ALDULD LLﬁSﬂWiﬂﬂHTﬂTilﬂi@LﬁﬂIG]"U@W]ua"lllfl‘]/lGlfuzﬂ”li‘ﬂﬁgﬂ’m“ﬂi’)\iaflﬂ 4 @18

AN IWNUN
v A v A v I v J dy =\ = [} v J o Y
1!1] o 'W‘L!T.Jl@ﬂ@ uﬁﬁﬂﬂl‘l@j H‘ELUEJTJLGUEJTJLGUEN‘IWZJLLQSWH‘EWJQVI@Q%TH?H 14 91U U150
Y 9y YL o A o

4
A fail Ao Wutoae 911U 2 aedu laun MJU-D-01, MJU-D-

a

02 iufawuw 1 ey 1un MU-s-02 WugidoadeaFealn 2 aredu 1un MiU-B-o1,
MIU-B-03 taziugnaanes 1 aredu 1&un MIU-p-02 dldinisvereiusuazuensioun
INBATNIUAZHUIBIUTIFN5AD 1)

1.3 MsAnEIdNENavesan e IManeMssyAula senaen nazAanavesd e

dJ a v Aaw Y Y1 g = a A I v 9
UTNO Uamzinivelsenaunie ATIYAITATINTY AT.DTYY LATYNID L‘]Ju‘lfi’fl‘l’iu"liﬂﬁ\‘lﬂ"li

4 @ o £ 4 a o @ a g 1
WANTATITY AT. V1YV wery logIda as S09AdN519158 ATLINTY AUFTVIN L‘ﬂulﬁ}i?ll

G

]
v I3

9
W
a = I a v A X a a o

98 Tﬂﬂ weNNSANEID0MLYN 2 AINTTUKANAD ﬁﬂB”Iﬂ”lili]iiy,LG]‘]JIG]GIJ’OQZ‘]”IIIEJGLMLL']JENWQE‘]’EN N



4)
o w J a o v 9 9 o v R o ] aya
d1invhsuumIneaou IInsounumMsUUNNaNEULYBIENINDINA TUFINTEaLIIa 39N
= A = o v J 1 @ a a 9 o =<
ANHI (2556-2559) L‘W’E]ﬁﬂ‘]sl1ﬂ’3'111ﬁ11‘Wu‘ﬁi%‘ﬂ’ﬂﬂﬁﬂ'l‘v\l@'lﬂ1ﬁﬂﬂﬂ'lﬁlﬁ]iilluLﬁiJIﬁGlJ@Q@]uaTllﬂ ¥
[ 1 9 o I 1 9 1 1 ] A
minaaosluulasasnanazuendudlesonilu 2 ngu'ldunngusiadisuaz histaasiie
= = U a2 A &2 A X da g 9 ! A A
AnyulSeuney ﬁ’Ju’E]ﬂﬂi]ﬂiﬁll‘ﬂuQﬂ’E]ﬂ'liENW‘L!'V]LﬂTJEUE]lIUEIﬁTTJi]ﬂWﬂﬂQNLﬂH@iﬂiiuWUﬂ‘Uﬂ\‘]
i lminazdmu sanvasnsngudhvunesiuau 1o 510 ed15190az ARMUHANS
A 1 Aa o = a A a dy
GllfNL”IJaEJL!LHJaﬂﬂlﬂﬂﬁﬂWWﬂWﬂ'lﬁﬂ@ﬂ'lﬁWﬁﬂa'lulfJGUENLﬂ‘Hﬂﬁﬂi FINNANUFYLTINDIISINAVU

NMIUasuLlasueIdnINeINMAMNANUAAYDUNEATNS

9
v A o a

a a3 [ 1 [
Nﬁﬂ"lﬁﬁﬂ‘l&l']?ﬁ]ﬂll 32 NINTITY ﬁ;‘ﬂsamﬂuWamiﬁﬂyﬂuaﬂumzmm SaNHUL
9 1
1aun
d‘ g}/ 1T A K [} dy d‘ (% [
1) miuJaﬂuuﬂawmﬁﬂmemﬂmumaﬂ@mﬂ%ﬁguuiuwuwmmmwm
= ] ° 1 = = A o = Y A Ao
L‘Ifﬂﬂclﬁilllﬁga'lwuu WTJ'J']ﬁﬂ'IW'P)'Iﬂ']ﬁ?Jﬂ'ﬁlﬂﬁfJuLHJa\‘WI‘D'ﬂH]uﬂ'Iﬂﬂlu'ﬂﬂﬁ Tﬂﬂﬂ\?ﬁ@\‘lwu‘ﬂﬂ

o A a = v A a o A 2 a & '
aﬂymgﬂ’]ﬁlﬂaﬂul!ﬂaﬂiuﬂﬁﬂ’]\uﬂﬂﬁﬂu ﬂ@’qmﬁﬂuuiu‘ﬂﬂﬂqﬂulWiJaUuﬂ’]ﬂiuﬂﬂﬂﬂﬂﬁ@ﬂ%ﬁﬂﬁa’]

v
a =

1 = o % % 3 = = L% % o \ sol =
pg ARy Taedandamesvuliguvgiimasgenniamdadiu ualSnaniduazauael
Tusianuuanasnulunana
Y o dy A ' 1 [
2)  msaeudusdvesdud leluinuinaassdeanimeinmelunnaz 5o
o o v o Jo [ 1 { ~
mswamsvesd lenazanuduiusiuanimernmaainad msanu luiuiulamaeassves
Aa Y 15 Y 1 @ o Yo a @ o Y o Y
w1 Ineaen 19 wonmssnihldd leoennen 3 ggmiswaa aunsagsmilidileeenaenld
awlnd Tuvazdd longulisaasimseonaenausssunaliwandaiissggnisnanilusn
1 é’, A a = a = ] I 1 9
iy Tuanz i 2 uaz 3 lilimseenasndana Faitaziluwansznuuainanu liniou
Y ° Y A I ] A ) Y o Y
voedudrle Usznovnuanvauzveseimanuunuguluuuwenszgmirldd leoonasn1a
A o o 1 { o ' A v o o A
mInoudueINFanuvesdud leroanmeinmandanu wuniansuzanudunusniiauly
Tugamsuanlueey ¥9M5UNIFOABN LAZFINAUINTVDINA
& ' a < 1
3)  FeyanugmvosnguinyasnsdhvuienazanufamiuaovesanIn
A = 1 A g @ 1 1 & 9 [l '
pimanlasunilas wudunwasnsndudwmuveailszring diulvuaiiugyie orgedlumgi
o o ° 1
40-59 7 vumsniszavilszoudnm Hilszaumsallumsilgndr lesudaninnai 307 uas
WUIUAYAINT luaNudAytuaNNulslsauvesanIwen s mnnNlsuarana guaaTy
ast Y Y a ! o
TMNINIY LazANUABINITVRIRYT Tnamelullszma egradan
4)  anuulsilsvesanimeinmadenisiauinsvesd lotagmsdans
J { { 1 a 4
AIUVDANBATNT WUNAMWeIMANasulas Unadeniseonaen Aana LazANNTNYT
9 1
YoIFOHATIMNIMI AN IUasveunyasnsde 1wy Tugiehudedamnliaunsadniildeon

aon Taemssaas I inuasnivzlaesliar lonsymusssumna mewsoundeudmsuilae i



)

5)  anugu@slsmanananinauelsdsiuvesaninerna wun
2 a o =\ f Y H [y
WSararnana 11501052 1NUNITAIULUUTIA0INNANAM TN NNIVDIN VTN INOINA 16
TaginbasnsduIngueniwandaii@emenndnimeimah liminzauvsonlasunilasliog
] a 4 @ PN [ <3 {
Tug93o8az 10-20 voIHaNaaNA23 1ASU 20D NUFIMENNAINNT LU A 1LITNVN )
a Y A Y
Hanan laaunain ey 13
2. DANITUMUMIHAUUAT DU
a v 9 o A 3 a A v ' A w I
NINTTUAIUNITAS 1A WA UUATOVIY W UNINTTUMUUANUTINYBALBIANT
[l 3 1 [ v Aa 1 1 [] 1 1 o A
a1 nenidlu 3 nguAlo NAUINITING NGUINBATNT LAZNGNHUIBNIUAIS HIUMTTININT TN
A199 15U MIUseguAnaIuAMuAIINTINITE MSEIINNIFINTAN NMTOUTUEIENDA
a o A ) A A A4 A g v ] !
maluTaguazmsnaunseasauasarfaluiun e udgnszoeanuilunsaignen
maluladee 'l aasaszezinan 3 Unladutiuau nuiudasasadsiEuduluszesn 1 s1uu
y 2 ' o Y Vo P Yq Y o ' Y
nadu 20 uas uaeuisonmun it unrasoieneassdnnuildnunsasnsae i 1ded19

S 1

& A = & ° a o 1 Y A Y <
YgU UDIINY 12 518 “INGI,‘LH]TH’)H 12 i?ﬂﬂlﬁ)\illﬂﬁ\iﬁ?ﬁ@]ﬂ\iﬂﬁ?ﬁ] ‘VINIﬂi\?ﬂWihlﬂmE]ﬂleL‘]Ju
J o o 1 { v o A v o A UK
Uswaialo S 5 mu Naglimssaiiavmiiensimeunsae 11
3. ﬁ"ﬂﬂiﬁllﬁ]uﬁ1’iﬂu!ﬂﬂ!!a$ﬂ1’iaﬂﬁ1ﬁ
I a A 9 A o 9 4 9 A [ @ o
L‘1J‘Llﬂ%ﬂi511‘1/]L‘L!‘L!Liﬂﬁﬂﬁﬂﬂﬂﬁﬂ]@y’ﬁ@\‘]ﬂﬂ’ﬂug oINS LAz se s aUNUS 1¥U
@ o [ @ A ax o 4 v A 1 a A o 1 @ 3 4
NITIANUNUNY ODIANAU HUITD IOHNUIYUTII NITANUNUNANUINYLNT ﬂ”ISWGJJ‘lHL’J‘U”l“Ifﬂ
a 3’, v A 1 ' 4 @ I o a
N130BNITIYNITINY TIUNINTTIANINTTUAN ) IBU ﬂTiLﬁ’JHTLWA@Wﬁlu”ITﬂVIEJ’J%EJ NITAANTUNIT
9 4 a v v A g’/ A
GlflfﬂigiﬂﬂlfuﬂTﬂ\‘]”lu’Jﬂﬂ ﬂ”li%ﬂuﬂiiﬂﬂﬁﬂﬁiulmzu@ﬂﬁﬂTuﬂ

= o A

oA v 2o o a3 y 1
Tﬂﬂﬁgﬂmimmmmmum%ﬂﬂammﬁﬁmaﬂﬂiﬂmim 3 ?J WU HDINAINY

s A A

k) [ { [ 9 4 [ Y )
aunstansudasimuizaniuaninuladon 21509 MIAA@eNAUNUTANIZYE8IND
1 a 1 o Y Y 4 9 A [ = A =\ A Aa 4 1
dua3uaes U 6 deau Idesrnnuiisesmssoniumalulad 21509 DHaUANUNIHEUNS
a o d‘ A o v <K d‘ o a o d‘ 9 [ o o = 1
NWIFINTIIUIU 5 (509 TswaudnAne1ntinuItenervesnudr losiuau 4 au Ingqu
A v A 9y Y a a [ o 1 = A 1 Y a a
1R300 18N NIoN THUTMIIFINIANVFUFUTIUIU 4 NN WNBATNT TATeY 1811 UTNITIHINS
F) v
119U 731 AU UMIIABUINDIENOAMNA 11 TaBT1UIU 5 ATI TIUIUYANBATNINHIUNITOUTY
FIUIU 255 AU TIUIUABATININE 11 AU WaruminIssrin Ivis 11U 10 AU IaUNIIANTUDN
i o g‘/ 1< Jd o 1 o o
A01UN 311U 15 A59 Iad sy ledasuiua s 800,000 AL IANLIEVIITIUIU 6 RITL
Y] Y] Jd a A o 4 g’u a 4 [ o d‘d o 1 d‘
Y52NTUNUTHIUTIONIINGHTO INTNAU 131 AT NUWHHURUATAIZAHTUINGUNT 13 (509
1 Y
(159982 2000 HAY) TALAIUINIIFINITIIUIU 4 AT9 uaziaumivuudasaisanaziios

UNTIAMTIUIU 1,626 AU



(6)

Executive summary

The Maejo Longan Research and Development Center MJU - TRF Phase 2 is a joint
project (Matching fund) between Maejo University and Thailand Research Fund. The duration was 3
years starting from 2556 to 2559. The summary results would be include all results for the three
years since the program began.

The main objectives of this project were concentrated in three areas: 1) conducting
research to identify new knowledge about the impact of weather conditions on the production of
longan in Thailand.. The development of new varieties, and a study of the impact of climate to
longan production in Thailand. 2) to establish and develop a cooperative network of various groups
in the supply chain, from production to. customer and technology transfer through case studies and 3)
to develop Longan Hub as a center for knowledge development and transfer of technology to farmers
or networks.

The operations are separated into three main activities under the defined objectives
include: 1) research activity, 2) Development of networking activity and 3) activities of information
and communication. The results from each activity could be summarized as follow:

1. The research activities

Research activities consists of three separated experiments conducted in conjunction
with researchers at separate research groups based on their specialized as follows:

1.1 Comparison of longan production under conditions of depression as drought and
cold weather. A research team composed of Assist. Prof. Pawin Manochai, project leader whereas
Mrs. Jiranan Senanan, Dr. Yuwalee Unpaprom and Assist. Prof. Dr. Adisak Joomwong are the co-
researchers. The results from this study consists of five sub trials are summarized below.

Experiment 1. The study of low temperature on the viability and proliferation of
pollens of longan. The result showed that the optimum temperatures for germination of pollen of all
varieties were in the range 25-35 °C. The temperature below 15 °C, affecting the morphology of the
female stigma of ‘Daw’ as reduced the opening of the stigma, which is probably caused for lowest
fruit setting of Daw variety .

Experiment 2. The study on longan varieties suitable for the production of pre-season
fruit under cold weather during anthesis. The results showed that potassium chlorate (KC1O,)
applied in October and November, doesn’t have any effect on percentage of flowering. The most
flowering varieties were Daw and Kohala, but fruit setting of Daw variety was the lowest whereas,

that of Kohala was the best.
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Experiment 3. The study of period for induction of flowering in the lowland areas. The
results found that, overall, the potassium chlorate applied in September, November and January
induced the percentage of flowering more than any other month. The production of pre-season
(November and January), was high-yield production. Anyway, it can be induced for off-season also
in May and July.

Experiment 4. The study of period for induction of flowering in upland areas. The result
showed that potassium chlorate applied in September, November and January induced more flower
than applied in March, May and July. That production of early season (November) and in season
(January) in this area are the most productive than any other time of the year.

Experiment 5. The effect of fruit thinning and leaves flushing after harvest of fruit in
lowland areas. The results showed that all fruit thinning treatment did not have any effect of yield per
plant, but thining fruit at 40% of the canopy resulting in higher AA grade of longan compared to the
control. The leave flushing after treatment did not differ statistically.

1.2 The experiment of selection of new varieties for fresh fruit consumption.
Researchers Project consists Mrs. Jiranan Senanan, as project leader and Assist. Prof. Chantana
Withcharat, Assist. Prof. Pawin Manochai, Assist. Prof. Theeranuch Jaroenkit and Assist. Prof. Dr.
Adisak Joomwong were joint researchers. The experiment was divide into two trials. The first trial
was to compare the quality and yield of mother plant and the reproductive trees and the second trial
was to compare the selectively breeding line.. In the study, the tree characteristics such as vegetative
growth, flowering, fruit setting and yield were compared, including panel test for eating quality. To
identified and classified those longan varieties, the DNA-finger printing was also conducted. From
original 14 tested lines, the 6 new line could be selected for each group of variety as follow: MJU-D-
01 and MJU-D-02 for ‘Daw’ variety, MJU-S-02 for ‘Sichompoo’ variety, MJU-B-01 and MJU-B-03
for ‘Biewkhiew’ variety, and MJU-P-02, for ‘Paungthong’ variety. All of those new lines were
propagated for future distributed to farmers and government agencies for trial test further.

1.3 The experiment of the effect of weather conditions on growth, flowering and
fruiting setting of longan variety ‘Daw’. A research team included Assist. Prof. Dr. Theeranuch
Jaroenkit, as project leader. Assist. Prof. Dr. Saengchayosawat and Assoc. Prof. Dr. Suchart
Tonsuchart. The experiment was separated into two main activities. The study on growth of the
longan tree on the station ( Maejo Farm), over a period of three years (2556-2559) to study the
relationship between climate and the growth of longan. The longan tree will be split into two groups:

the tree that were induced to flowering with potassium chlorate and the tree that flowering naturally
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(without application of potassium chlorate). The second activity was the repository survey of
farmers in the area of Chiang Mai and Lamphun provinces. Farmer target of 100 to survey and
monitoring of climate change on the production of longan.

From the 2 major activities, the study results would classified into five different topics.

1) The change of weather from the past to the present in the area of Chiang Mai and
Lamphun. The result showed that present climate is clearly different from the past. For both areas
direction of changes are in the same direction. The current temperature is increased in the past
significantly. Average temperature for Chiang Mai is higher than that of Lamphun. The accumulated
of rainfall per year is no different statistically.

2) The relationship between longan development stages and the weather. The results
showed that longan tree with application of KCIO, flowered yearly for 3 years, whereas control tree
(longan flowering naturally) flowered only first year of the study. This is likely a result from the cold
weather that was not long enough to induce the flowering in control tree. The obvious response of
the longan to weather change was found in the stage of leave flushing, flower and fruit development.

3) Basic data of the target farmer groups and reviews of climate change. The results
showed that most farmer ages were of 40-59 years and finishing primary education, experienced in
growing longan for more than 30 years. We found that farmers focus on the variability of the
weather more than competitive producer, volume of production, selling methods and local customer
demand.

4) The variability of the climate on longan development and orchard management of
farmers. The result showed that climate change affect flowering, fruit setting and fertility of the fruit
bunching. After application of KCIO, in the dry season, if it cannot be induced flowering, farmers
would prepare for next year production.

5) The loss of yield variability of weather. The longan yield can be estimated based on
mathematical models associated with the weather. Most farmers say that the crop was lost by
weather or improper changes to be in the range of 10-20 percent of total yeild. The loss could be
result from cannot be harvested by the time planned.

2. Development Network Activity

Activities to create and develop a network for technology trransfer. This activity is
focused on partnerships with organizations such as the three separate groups, academics, farmers and
various organizations. Through activities such as meetings to monitor the progress of research.

Dialogue various academic Training, technology transfer and the development or demonstration in
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the area. To spread the knowledge of broadcast technology's next three-year period to operate. The
project was selected as the fifth Guru, longan you will be prepared for publication on videotape.

3. Information and communication activities.

The activity is focused on managing knowledge. To publicize and promote the
preparation of such leaflets. Media, video, books, newsletters published articles published
development of website. The radio broadcast, including activities such as discussion for research
topic and the exhibitions, both in and out of place.

In conclusion, the implementation of a measure for the key success of the project are
two knowledges management for technology transfer, Six new breeding lines for further extension.
Two topic on knowledge of technology adoption, 5 publication articles. Four of students who work
on research related longan. Four groups of demonstrated farmers ready for technology transfer, 731
farmers has been involved in the project, 5 times of short-course training. The number of young-
farmers trained are 255 people, on farm trial researcher (farmer researcher) 11 people, novice
researcher 10 people, exhibition showed for 15 times and more than approximately, 800,000 people
visit the web site. Six issue of Newsletter. 131 times of radio and television broadcasting. 13 topics
of four-color glossy leaflet (2,000 sheets for each topic). Four times of Seminar Proceedings and

total of 1,626 visitors for all exhibitions.
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Abstract
The comparative study of longan production in different planting areas: lowland, upland and
temperate area, was conducted in 5 separate experiments, as follow:
Experiment 1. Study of low temperature conditions on the survival and pollination of
longan by investigating the effect of the various temperature levels at 10, 15, 20, 25, 30 and 35
degrees Celsius with different longan varieties (E-daw, Kohala, Biawkiew, Phuangthong and Sree-
Chompoo. Results showed that at 10°C, longan pollens of each longan variety did not germinate

while at 15°C, germination of the pollens of the longan varieties decreased. The most suitable



temperature for the germination of the longan pollens was between 25-35°C. Temperature levels
lower than 15°C affected the basic structure of the tip of the stigma E-daw longan that failed to
divide and showed dryness, a reason for E-daw longan to have lower number of fruits.

Experiment 2. Study of longan varieties suitable for pre-season production under
temperate flowering condition by applying potassium chlorate during the months of October and
November to 5 longan varieties (E-daw, Kohala, Biawkiew, Phuangtong and Sree-Chompoo)
consecutively for 3 years. Data results showed that application of potassium chlorate during October
and November caused no difference in the flowering percentage, however, longan trees of E-Daw
and Kohala varieties were found to have highest number of fruits, followed by Biew Khiaw and
Phuangtong. In contrast, Sree Chompoo longan trees gave the lowest number of fruits. Fruit yield of
longan trees that flowered during the cold months was highest as shown by the Kohala variety,
followed by Biaw Khiew, Phuangtong and Sree-Chompoo as compared to E-Daw longan that gave
the lowest number of fruits.

Experiment 3. Study of the time for flowering (production) induction suitable for
lowland areas, as conducted in 2 sites with potassium chlorate application of 120 g/sq m. Pruning
was done every 2 months during September, November, January, March, May and July,
consecutively for 3 years starting September 2013 to 2016. It was found that, over-all, the application
of potassium chlorate on September, November and January, caused higher flowering percentage
than application on other months. As for production volume, it was found that application on pre-
season (November) and on-season (January) gave higher yield but off-season production was better
when potassium chlorate was applied during May and July.

Experiment 4. Study on the flowering period (production) of longan suitable for
upland area by applying potassium chlorate in the soil at 20 g/sq m with pruning done once every
two months starting September to November, January, March, May and July consecutively for 3
years from 2013 to 2016 in two trial areas. Results of the study showed that during those 3 years of
trial in the 2 sites, application of potassium chlorate to longan trees during the months of September,
November and January caused these trees to have more flowers than during application in March,
May and July. In terms of yield, production of longan before the season (November) and on-season
(January) was higher as compared to other months.

Experiment 5. Effect of pruning towards the yield and flushing after yield harvest in
the lowlands as conducted in two years. During the first year in 2014, pruning was done on bunches

at 4 levels: no pruning (control); pruning of 10, 20 and 40% of the foliage or crown. Results showed



that pruning at the brunch in all levels affected the amount of yield per tree though with no statistical
difference. However, pruning at the brunch led to higher average weight and size per fruit than those
plants which had not been pruned most particularly those pruned at 40% of the total foliage thus
causing highest size and weight of the fruits of AA grade. As a result, they gave higher return to
investment as compared to longan trees which were not pruned at the brunch with no flushing and
growth of new shoots. It was also found that even though percentage of flushing was not statistically
different among trees but those not pruned had the smallest leaves. The pruning experiment in 2015
which was done in 4 levels: no pruning (control), pruning at 20 and 40% and half pruning, showed
that pruning of brunch with inflorescence and half pruning of brunches together caused bigger and
heavier fruits than those with no pruning, although fruit weight was not statistically different most
especially when pruning of the brunch was at 40% and half pruning caused average fruit weight to be

clearly different from those with no pruning.
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Abstract

Improvement of longan varieties through conventional breeding. Varietal selection of longan
for fresh consumption in order to obtain an excellent variety, was divided into two experimental
trials, namely: study on the comparison of inflorescences, fruiting, yield quantity and quality of
longan between the original variety and the newly cultivated variety; and selection of an award-
winning longan variety that possess excellent traits, to be used as a varietal source for propagation
among farmers. Result of the study and selection consisted of inflorescence, fruiting, yield quantity
and quality of original and newly cultivated longan varieties which included natural flowering and
fruiting, recording of varietal traits, taste tests, examining the repeatability of the line by conducting
DNA finger print with the study on the growth of the award-winning longan variety consisting of 4
breeds (E-daw, Si Chom poo, Chiang Mai Biew-Kiew Chiangmai and Phuang Thong) in 14 lines,
thus enabling the selection of an excellent variety as follow: 2 lines for E-do variety (MJU-D-01 and
MIJU-D-02); 1 line for Sri Chom poo (MJU-S-02); 2 lines for Chiang Mai Biew-Khiew Chiangmai
(MJU-B-0land MJU-B-03); and, 1 line for Phuang Thong (MJU-P-02), which were then multiplied

and distributed to the farmers and government agencies.
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Abstract

The study of effect of weather on growth, flowering and fruit seting of longan CV
‘Daw’ was devided into 2 major activity. The first activity was the experiment on effect of weather
on growth and development of longan tree at Maejo Research Station Farm for 3 years (2014-2016).
The objective of the frist activity was to determine the correlation, if possible, between the weather
and growth and development of longan. There were 2 groups of longan in this study: tree that
induced to flowering by potassium chlorate and control tree (naturally flowering). The second
activity was the study based on survey activity by sampling farmers from 2 provinces, Chiang Mai

and Lumpun, total target of 100 farmers. The objective of the second activity was to monitoring of
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climate change on the production of longan, including losses that may arise from climate change,
according to farmers. The study results are aggregated in five different catagories:
1) The change of weather from the past to the present in the area of Chiang Mai and
Lamphun provinces.
2) The correlation effect of weather on longan development, depending of stage of
development.
3) Basic data of the target farmer groups and their reviews of climate change.
4) The variability of the climate change on plant development and management of
longan orchards.

5) The loss of longan yield correspondent to the climate changes.
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Abstract

The comparative study of longan production in different planting areas: lowland, upland and
temperate area, was conducted in 5 separate experiments, as follow:

Experiment 1. Study of low temperature conditions on the survival and pollination of
longan by investigating the effect of the various temperature levels at 10, 15, 20, 25, 30 and 35
degrees Celsius with different longan varieties (E-daw, Kohala, Biawkiew, Phuangthong and Sree-
Chompoo. Results showed that at 10°C, longan pollens of each longan variety did not germinate
while at 15°C, germination of the pollens of the longan varieties decreased. The most suitable
temperature for the germination of the longan pollens was between 25-35°C. Temperature levels
lower than 15°C affected the basic structure of the tip of the stigma E-daw longan that failed to
divide and showed dryness, a reason for E-daw longan to have lower number of fruits.

Experiment 2. Study of longan varieties suitable for pre-season production under
temperate flowering condition by applying potassium chlorate during the months of October and
November to 5 longan varieties (E-daw, Kohala, Biawkiew, Phuangtong and Sree-Chompoo)
consecutively for 3 years. Data results showed that application of potassium chlorate during October
and November caused no difference in the flowering percentage, however, longan trees of E-Daw
and Kohala varieties were found to have highest number of fruits, followed by Biew Khiaw and
Phuangtong. In contrast, Sree Chompoo longan trees gave the lowest number of fruits. Fruit yield of
longan trees that flowered during the cold months was highest as shown by the Kohala variety,
followed by Biaw Khiew, Phuangtong and Sree-Chompoo as compared to E-Daw longan that gave
the lowest number of fruits.

Experiment 3. Study of the time for flowering (production) induction suitable for
lowland areas, as conducted in 2 sites with potassium chlorate application of 120 g/sq m. Pruning
was done every 2 months during September, November, January, March, May and July,
consecutively for 3 years starting September 2013 to 2016. It was found that, over-all, the application
of potassium chlorate on September, November and January, caused higher flowering percentage
than application on other months. As for production volume, it was found that application on pre-
season (November) and on-season (January) gave higher yield but off-season production was better
when potassium chlorate was applied during May and July.

Experiment 4. Study on the flowering period (production) of longan suitable for
upland area by applying potassium chlorate in the soil at 20 g/sq m with pruning done once every

two months starting September to November, January, March, May and July consecutively for 3
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years from 2013 to 2016 in two trial areas. Results of the study showed that during those 3 years of
trial in the 2 sites, application of potassium chlorate to longan trees during the months of September,
November and January caused these trees to have more flowers than during application in March,
May and July. In terms of yield, production of longan before the season (November) and on-season
(January) was higher as compared to other months.

Experiment 5. Effect of pruning towards the yield and flushing after yield harvest in
the lowlands as conducted in two years. During the first year in 2014, pruning was done on bunches
at 4 levels: no pruning (control); pruning of 10, 20 and 40% of the foliage or crown. Results showed
that pruning at the brunch in all levels affected the amount of yield per tree though with no statistical
difference. However, pruning at the brunch led to higher average weight and size per fruit than those
plants which had not been pruned most particularly those pruned at 40% of the total foliage thus
causing highest size and weight of the fruits of AA grade. As a result, they gave higher return to
investment as compared to longan trees which were not pruned at the brunch with no flushing and
growth of new shoots. It was also found that even though percentage of flushing was not statistically
different among trees but those not pruned had the smallest leaves. The pruning experiment in 2015
which was done in 4 levels: no pruning (control), pruning at 20 and 40% and half pruning, showed
that pruning of brunch with inflorescence and half pruning of brunches together caused bigger and
heavier fruits than those with no pruning, although fruit weight was not statistically different most
especially when pruning of the brunch was at 40% and half pruning caused average fruit weight to be

clearly different from those with no pruning.
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Abstract

Improvement of longan varieties through conventional breeding.Varietal selection of longan
for fresh consumption in order to obtain an excellent variety, was divided into two experimental
trials, namely: study on the comparison of inflorescences, fruiting, yield quantity and quality of
longan between the original variety and the newly cultivated variety; and selection of an award-
winning longan variety that possess excellent traits, to be used as a varietal source for propagation
among farmers. Result of the study and selection consisted of inflorescence, fruiting, yield quantity
and quality of original and newly cultivated longan varieties which included natural flowering and
fruiting, recording of varietal traits, taste tests, examining the repeatability of the line by conducting
DNA finger print with the study on the growth of the award-winning longan variety consisting of 4
breeds (E-daw, Si Chom poo, Chiang Mai Biew-Kiew Chiangmai and Phuang Thong) in 14 lines,
thus enabling the selection of an excellent variety as follow: 2 lines for E-do variety (MJU-D-01 and
MJU-D-02); 1 line for Sri Chom poo (MJU-S-02); 2 lines for Chiang Mai Biew-Khiew Chiangmai
(MJU-B-0land MJU-B-03); and, 1 line for Phuang Thong (MJU-P-02), which were then multiplied

and distributed to the farmers and government agencies.
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' Ay o

! 9 o o a o 5y a 2 g a Ay
ADUVNINUNIS Lmzwmuﬂuﬂamﬂﬂm"lﬂﬂlamm’mmaﬂmﬂfu uagmaun RAPD G]NL‘]JHL‘VIﬂHﬂ‘VIlllI

Q

v v o w A Aaa Ay = = Y o, v INY 1 o o
ﬁﬂﬂﬂﬁTUﬂlﬂHaa’lﬂﬂlUﬁ‘ﬂﬂﬂﬁﬂﬂ%ﬁ@]ﬂﬂﬂﬂﬂ']iﬁﬂ‘]&l'] Tﬂﬂmiﬂﬂmﬂidunmu’m 4 Wu‘l; ulﬂllﬂ WUD

ADTIUAU 5 EeAUa Az 4 AU( D1 1-4(WefmTs g3UETTY S19Tavuwe) , D2 1-4uoan lwiieq
5190 1may 2), D3 1-4(U18aHN TAUIIY s19%a@ 17 52) D4 1-4u19szunn Hum 51950 2)
D5 1-4(U9Ler91) 1y draian) Fruns I 2 @0AUTIN 7 AUCT_1-3(W18M1T8 93 UBITN FUZIAA
371 2551-2553) ,C2_1-4 (weyayTn Srema suzide 2549 wazd 33 2552) Hendeordealn s
4 eduaz 4 §u B1_1-4wwatiu Ty Ty lwa) suiwe 52),82 1-41108UNT 03935001 ¥UAe
2553) ,B3_1-4(M18f130 IUTIIN FULIAAT 2552),B4 1-4(U18UAT HOIWA #i 2 naz 351 2553) uay
WMDY (P1_1-4(0UWnddnaTo walszia3y), P2_1-4eszun d1a1n), P3_1-4(1.0. 0§ A3
89)

1. MInsvaeUmeRIiamedeInsaes SCAR (L2 2) veafedadle 4 ﬁuﬁi

a i 3 9 a 14 Y a I I
m3anEIaenunadUedImmaiia SCAR Tasld lnsmes L2-2 1duavaenuiau

9 H
1UBIAIDE1NE lons 4 Wig fanIwi 2.2.1-2.2.4

M12 3456 7 8 9 101112 13 14 151617 18 19 20

P

~ A oa g P o o g = A ad
M 3.2.1 meiunawen lnswes L2-2 vosd lowugona(Code DI-D5) Tagh M Av A1du1D
YUIAIATIIU (GeneRuler 1kb Plus DNA Ladder) @7U 1-20 Avaefiuin 1411010819 D1_1, D1 2,
D1 3,D1 4,D2 1,D2 2,D2 3,D2 4,D3 1,D3 2,D3 3,D3 4,D4 1,D4 2,D4 3,D4 4,D5 1,

D5 2,D5 3, a% D5_4 aud1all
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M1 2 3 4 5 6 7

1500bp

500 bp

i 3.2.2 awiuiaduennnswes L2-2 vesd leviusdruy(C1-c3) Tagh M Ao Aduovua
11M351U (GeneRuler 1kb Plus DNA Ladder) 24 1-20 Aioangfiusin ldnindaeehe C1_1,C1 2, C1 3,

C2_1,C2 2,C2 3 uag C2_4 @ua1a

M 12 3 456 7 8 9 101112 13 14 15 16

1500 bp

500 bp

a A o 4 ° o o = = ' A
M 3.2.3 aeiunawen lnsmed L2-2 vesd loiusiliondion 3oeli(Code B1-B4) Taol M
fio ADUBYUIANATTIM (GeneRuler 1kb Plus DNA Ladder) 34 1-20 Aoangiiuiin ldandieda
Bl 1,B1 2,B1 3,B1 4,B2 1,B2 2,B2 3,B2 4,B3 1,B3 2,B3 3,B3 4,B4 1,B4 2, B4 3, uaz

B4 4 audiau
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M1 2 3 4 5 6 7 8 9 10 11 12

1500 bp

500 bp

a A oo d 7 o o @ A A ag
M 3.2.4 aeiunaRweN Inswes L2-2 voud lowugnimes Tash M Ao adueaua
1AM (GeneRuler 1kb Plus DNA Ladder) @2U 1-20 Avanefiuyin 1dn1ndiedns P1_1, P1 2, P1 3,
P1 4,P2 1,P2 2,P2 3,P2 4,P3_1,P3 2, P3 3,18 P3_4 aua1ay

Y
Yo A

d
M snaaeuaIelnsiies L2-2 (SCAR primer) ansoaziwualaaall
o da ° o v a oa g v o Y A ,
1. Wugoae 911U 20 M08 THaeNunaR U] uiuTAD NIKNA AD YA 200 9
LU
=2 o o ] a I v I
2. ABUY WY 7 A0 HAAIAIBNUHAD UIDVDINUTA YT
:49’ = = 1 o @ 1 9 a =] < @ (:49’ = = v
3. eavenFea vl 91U 16 @r19813 TarenunaL ot uwu§ilenveuzee ]
iU fim Y1IA 600 LAY 1,200 GLud
4. WNNBI TIUIU 12 §I0819 WUNAIDE, P3_1, P32, P3 3, uaz P3_4(d18AUUD.0¢
a o A oda g o o '
AIINNEY) UAAIINHULANUNADUIOVDINUFDAD TUUULNAI0819 P1_1, P12, P1 3, P1_4(ad
v QJQJ a ] o []
AUMUNNEFNATE Malszia3 go.uainag), P2 1, P2 2, P2 3, P2 4 (Welszuy f1a1n o.uieou)
a L] o
HAAIAIBNUNADUDWUFNIINDI
a i 4 a o v o J o d
2.Ms3AsTeUMENNNAIB MM IMNATA RAPD Yoioenad laudaz Wi
v dA
2.1 WugzoAd
a J a I I o o o Y Y J '
NIMIAATIEHARNNAD UV louFon 11U 5 F1eAUT Az 4 AU(RIDEN) 521
o Y o 1 F) J o 4 1 @ = o Y [l I
FIUIU 20 AU(AI0619) A28 InTwes 311U 10 Tnswes Wy AIve199Ae S1UIU 20 AleE1ailu

o I e

Wugoae navua Tag billinuuanannulunaazngu TaeRiiifiesdiod1ei s ugasnnuuana1aiios
3 9 & a Y o v a
1AN108 FI919LNANNUDTINAVDANATA RAPD
= a A I o v 9 a 4
msAnIMeRNiaRueveda lowugas aremaiin RAPD lagld Inswes 10 Tns

4 Y a I o ] o v J [
W93 (MIN2) 1WLLQU@18WNW@LBHL@%@QW’JE]EJ'I\TﬁﬂElWH"IjﬂE] ?Ng‘ﬂ 2.2.5-2.2.14
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M1 2 34 5 6 7 8 9101112 13 14 1516 17 18 1920

1500 bp

500 bp

HEnea : 7, 8, 11 1ag 20

A o d s o o & = A aa
MW 3.2.5 aeiuiauennlnsmes A10 vesd leugae Tagh M Ao AoueyIALIATFIU
(GeneRuler 1kb Plus DNA Ladder) @74 1-20 Ainangiiunn laa1ndaee1a D1_1, D1 2, D1 3,D1 4,
D2 1,D2 2,D2 3,D2 4,D3 1,D3 2,D3 3,D3 4,D4 1,D4 2,D4 3,D4 4,D5 1,D5 2, D5 3, 18

D5 4 Mua1aL

M 12 3456 7 8 9101112 13 14 151617 18 19 20

1500k N R U R R R T e

500 bp

HaLyea : -

a I I J ° o A A ad
MN 3.2.6 aTﬂWNWﬂ!ﬂul@ﬂTﬂVl‘WiﬂJﬂﬁ All maaaf’lﬂwuﬁﬂa IﬂEJ‘VI M A9 AL ULBYUIANINTTIU
1 a 7 (% T
(GeneRuler 1kb Plus DNA Ladder) @34 1-20 Aioa1gWynh 1a01ndie819 DI_1, D1 2, D1_3,D1 4,
D2 1,D2 2,D2 3,D2 4,D3 1,D3 2,D3 3,D3 4,D4 1,D4 2, D4 3,D4 4,D5 1,D5 2,D5 3, Lag

D5 4 Mua1aL
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M1 2 3456 7 8 9 101112 13 14 1516 17 18 19 20

P

1500 bp

v 1 | | i
---—:---‘-:---;“[

500bp ----E--- :----é-“--é----

HNneg : 12, Lag 14

a I 4 o o o A A adg
MW 3.2.7 Meiiaowenn lnswes A12 vesdrlenugae Tash M Ao AouevIALIATFIU
(GeneRuler 1kb Plus DNA Ladder) @74 1-20 Ainangiiunn laa1ndaee1a D1_1, D1_2, D1 3,D1 4,
D2 1,D2 2,D2 3,D2 4,D3 1,D3 2,D3 3,D3 4,D4 1,D4 2,D4 3,D4 4,D5 1,D5 2, D5 3, 18

D5 4 Mua1aL

M12 3456 7 8 9101112 13 14 151617 18 19 20

1500 bp { i ]

500 bp

g : 8

a I I 14 o -4 A A ad
MW 3.2.8 a1eNUKARWo N Inswes A18 vosa leviusae Tagh M flo ADULIUIALIATTIV
(GeneRuler 1kb Plus DNA Ladder) 831 1-20 foa18fiuyin 1aa1ndie819 D1_1, D1 2, D1 _3,D1 4,
D2 1,D2 2,D2 3,D2 4,D3 1,D3 2,D3 3,D3 4,D4 1,D4 2,D4 3,D4 4, D5 1,D5 2,D5 3, 1A

D5_4 mMuaa
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M12 3 45 6 7 89 101112 13 14 151617 18 19 20

;
f
= "'-z: :'r;

500 bp

o l!lllllillllltlllgil
- |

WHBITE) : IMHOUNUTNA

A dad s o o & A A adg
MW 3.2.9 aenuiawen lnswes Bo7 vesd loiugas Iash M fie AuovwIAIATIIU
(GeneRuler 1kb Plus DNA Ladder) 831 1-20 Ava18fui 1aa1n@1961a D1_1, D1 2, D1 3,D1 4,
D2 1,D2 2,D2 3,D2 4,D3 1,D3 2,D3 3,D3 4,D4 1,D4 2,D4 3,D4 4,D5 1,D5 2, D5 3, uay

D5 4 MuaaL

M12 34 56 7 8 9 101112 13 14 151617 18 19 20

1500 bp

500 bp

HAELYA : -

a odad 4 o o J A A ag
MW 3.2.10 a'IEJWNWﬂ!E]uL@ﬂ1ﬂh1WiL1JE]§ BI10 ﬁll’éNa'lIlEJ‘WH‘gﬂ’E] Tﬂfl‘l/l M D AP ULDYUIAUINTTIU
1 a P o ]
(GeneRuler 1kb Plus DNA Ladder) @34 1-20 fioa1gWyunh }a01ndie819 DI_1, D1 2, D1_3,D1 4,
D2 1,D2 2,D2 3,D2 4,D3 1,D3 2,D3 3,D3 4,D4 1,D4 2, D4 3,D4 4,D5 1,D5 2, D5 3, uag

D5 4 MuaaL
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M 12 34 56 7 8 9101112 13 14 151617 18 19 20

1500 bp -.---.‘.------------

- - -----—------'-------

500 bp

NN : 8

MW 3.2.11 aeiiuniawen nswes B11 vesd leviugae Taohi M fie AouevmIAIIATEI
(GeneRuler 1kb Plus DNA Ladder) @91 1-20 Aoa1eWutin 1aa1ndiee19 D1_1, D1 2, D1_3,D1 4,
D2_1,D2 2,D2_3,D2_4,D3_1,D3_2,D3_3,D3_4,D4_1,D4_2,D4_3,D4_4,D5_1,D5_2,D5_3, 1Az

D5 4 MuaAL

M12 3456 7 8 9 10111213 14 151617 18 19 20

: { ; ’
- G W W G W W M R e W e e e o e e

1500 bp

500 bp

WHBTE) : IMHOUNUTNA

a i 3 4 ) Y4 ~ A ad
M 3.2.12 MeNuHAUeIN Inswes B17 vesd1 lewugas Taoll M flo Aouevuiauiasgiu
(GeneRuler 1kb Plus DNA Ladder) 834 1-20 foa1gfiuyin 1aa1ndiee19 D1 1, D1 2, D1 _3,D1 4,
D2 1,D2 2,D2 3,D2 4,D3 1,D3 2,D3 3,D3 4,D4_1,D4 2,D4 3,D4 4, D5 1,D5 2, D5 3, 1A

D5_4 mMuda
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M12 34 56 7 8 9 101112 13 14 151617 18 19 20

WINEIHG : MilouRIYA

MW 3.2.13 aefiuniauen Inswes co4 vesd leviugae Taoh M fie AouBYLIAIIATIIL
(GeneRuler 1kb Plus DNA Ladder) @91 1-20 Aoa1gWu1in 1aa1nd8619 D1_1, D1 2, D1_3,.D1_4,
D2_1,D2 2,D2_3,D2 4,D3_1,D3_2,D3_3,D3_4,D4_1,D4_2,D4_3,D4_4,D5_1,D5_2,D5_3, 1Az

D5 4 ua1aL

M 12 3456 7 8 9 101112 13 14 151617 18 19 20

| \ - s L — - - .
—-— |- - | — X H

' s -
| SREERERER AR
PP g e SR T 2R

1500bp |

500 bp

HINENHA : -

A oa g o ° ” A adg
PN 3.2.14 NUNADUD1N IN51WBT 120 Gumm"lﬂ‘wmjﬂa Tagh M Ao A UBUUIANINTIIU
1 a P % ]
(GeneRuler 1kb Plus DNA Ladder) 89U 1-20 Aoagnuyin ldandlegna D1 _1,D1 _2,D1 _3,D1 4,
D2 1,D2 2,D2 3,D2 4,D3 1,D3 2,D3 3,D3 4,D4 1,D4 2,D4 3,D4 4,D5 1,D5 2,D5 3, a2

D5 4 MuaaL
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v da
2. WUFABUY
= a i I o v A 9 a 4
ﬂ"l'iﬂﬂ‘HTd1ElWllWﬂLf)ulﬂ‘ll@ﬂﬁﬂEJWU‘gﬁ%iij AUNAUA RAPD I@]Elﬂl%mmimﬂ’i 10
4 Y a I I @ ] o v a 4 a i 3
ll‘WiLﬂJ’E]i (M3 2) iﬂllﬂ‘]_Iﬁ1EJW?JWﬂLEluLEl"U’ENﬂ’)’i)fﬂﬁfﬂl’lﬂwuﬁﬂ’ﬂ AMMNHANITUATICUATYNUNALDU

o L o (J 1 Jd o 4 1w ] °
Lﬂ‘llﬁl\iﬁ'lhlﬂwuﬁ?f"]mm AMUIU 7 @]’J’EIEJN@%)’JEJMIWﬁLﬂJ’E]i ITUIU 10 llWiLlI'l’]ﬁ WTJ’J'IGI’J’E]EJ'N'ST”EJ%"MJ’I@‘

o o 1 I ) H (= 1 o 1 1w
UIUN 7 maﬂmﬂuwu‘qﬁwm N Vg Tﬂﬂ"lmmmu@m@mﬂuiugma:ﬂqumgﬂ 2.2.15-2.2.24
M 1 23 4 5 6 7

1500 bp

500 bp

WINEIH : iU

a A I ° o = A a g
MW 3.2.15 areiianwennlwswed Alo vesd loviugawuy Taoh M fie AduevIIANATII
(GeneRuler 1kb Plus DNA Ladder) @74 1-7 filoangiiunn laa1ndaeena C1_1,C1 2, C1 3,C2 1,

C2 2,C2 3 uag C2_4 mudiau

M 1 23 4 5 6 7

1500 bp B3

500 bp

WINEHA : MlounY

a =] o @ = A aa
NN 3.2.16 E‘l'lfJWﬂJﬁﬂ!E]‘l!L@i]'lﬂllWﬂN@fi{ Al8 "UfNa'I"lEJWHﬁ:ﬁ%ZJm Tag M ﬁ@ ADUBUUIA
1 a S J ]
11A351U (GeneRuler 1kb Plus DNA Ladder) @31 1-7 ADa18WunN 1a91nA10619 C1_1, C1 2, C1_3,

C2 1,C2 2,C2 3 uaz C2_4 auaiay
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M 1234 56 7

500 bp

WIEIHA) : MUy

MW 3.2.17 aeiinvianwennlnswes Bol vesd leviugasuy Tash M e AduovANIATFIY
(GeneRuler 1kb Plus DNA Ladder) @71 1-7 floangiiusin laa1ndaeena C1 1, C1 2, C1 3,C2 1,

C2 2,C2 3 uag C2_4 mudiau

M 123 4 5 6 7 M 1 23 4 5 6 7

1500 bp

e : Invert 31/

a L 4 o o I A 2 d
MW 3.2.18 aefuiauen lnswes Boz vosd lewugdyun Taoh M Ao Alou0vu1AIATgIu
(GeneRuler 1kb Plus DNA Ladder) 834 1-7 fna1efiutin iaa1ndiee1e C1_1,C1 2,C1 3, C2 1,

€2 2,C2 3 uaz C2_4 mudiau
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M 1234 567

1500bp [~

500 bp

WIEIHE) : tHlounY

A dad s o o I A A adg
NIN 3.2.19 a'IfJWNWﬂ!’E]HL’OfI]'IﬂUlW‘JHJ’E]‘J B17 Gummhlﬂwu‘gﬁﬂmm IﬂEJ‘VI M a® ALUBVYUIANINTY U
(GeneRuler 1kb Plus DNA Ladder) @71 1-7 floangiiusin laa1ndaeena C1 1, C1 2, C1 3,C2 1,

€2 2,C2 3 uag C2_4 mudiau

M 1 23 4 5 6 7

HINEIHE : Milouni

MW 3.2.20 Ao e n lwswes cos vesd lougavuy Taeh M Ao A weviaIasyIY
(GeneRuler 1kb Plus DNA Ladder) @91 1-20 Aoa1gWuin iaa1ndee1a C1_1,C1 2, C1 3, C2 1,

C2 2,C2 3 uaz C2_4 mudiau
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M 1234 5 67

500 bp

HINBIHG : IMiloURUTA

A oda g 4 o o I A A adg
MN 3.2.21 a’IEJWNWﬂ!’E]uLE]i]'IﬂqW‘Jm’E]i Co05 mmaﬂﬂwu‘g’dﬂmm IﬂEJ‘VI M A9 AUBUYUIANINTIIU
(GeneRuler 1kb Plus DNA Ladder) @74 1-20 fivangiiunn laa1ndaeena C1_1,C1 2, C1 3,C2 1,

C2_2,C2 3 uaz C2_4 mudial

M 123 4 5 6 7 M 123 4 5 6 7

1500 bp [T Bl badid 1500 bp

-’------ 500 bp

Waewe : Invert 31/

MW 3.2.22 aeiusiawenn lwswes c11 vesd lowugavuy Tagh M Ao A wevianasy Y
(GeneRuler 1kb Plus DNA Ladder) @91 1-20 Aoa1eWuin 1aa1ndiee1a C1_1,C1 2, C1 3, C2 1,

C2 2,C2 3 uag C2_4 muaal
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M 1234 567

HWYLHA : -

Mn 3.2.23 moiusiadwenn luswes €13 vesd lowugavuy Tash M Ao A wevianasgIu
(GeneRuler 1kb Plus DNA Ladder) @71 1-20 fioangiiuin lda1ndaeea C1 1, C1 2, C1 3,C2 1,

C2 2,C2 3 uag C2_4 muaal

M 1 23 4 5 6 7

500 bp

HNYLHA : -

MW 3.2.24 A uennInswes C11 vesd loviugawuy Tash M Ao AduevIANATFIU
(GeneRuler 1kb Plus DNA Ladder) 891 1-7 Aoa1eWuin iaa1ndiee1a C1_1,C1 2, C1 3, C2 1,

C2 2,C2 3 uag C2_4 muaal
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3. WuidendenFadm

= a =] o o a’dy =) s () a
ﬂ']iﬂﬂ‘}J'mTElWllWﬂL@u!@ﬂl@\iﬁ'lllEJWH‘QLUEJ’JLGUEJ’JL‘BEI\ﬂWM AYNAUA RAPD Iﬂﬁlﬁl%mlWi

4 4 Y a I Y ] o v J 49’ =) = ]
93 10 lh"lﬁ'l,‘ll’li]’i (MIN2) 1‘”lm‘]Jﬁ1EJW11Wﬂl@u!@“llEJ\1Gl’JE)EJNﬁﬂﬂWM‘Q!‘UEJ’JLGUEJ’JLGKEJ\ﬂTHJ

a o a i ) 4 g s = 1 o o ' Y
Mz HaeRuna uevesi leuidendion Foalui S1uau 16 aregraelns
d o 4 LY 1 o v J g = = 1" o @ [
woes 1 10 Inswes nundlededr lewus Wender Foalul $1u2u 16 dr0619 udasgluuy
I o g =S = ] 3’; 1 a =] d o 4 Y

Auadledisvden @ealununaue usarnareiuiauen lnsmwes 311 6 Inswes laun A1s,

[ v dy =l = ] I 1 A oA
A18, A19, B07, C04 az C12 awnsouiied lewugilende @ealva ooniiu 2 ngu Ao nqui 1

9y 1w ' 9 o ' ~ 9
1&un @10619 B1 1, B1 3(aedunieanuu Joy Taylve) vuwed) 52) B2 1, B2 2, B2 3, B2 4(d1wau
UIBDUNT B3T3 ¥ULIAAT 2553), B3 1, B3 2, B3 3, 1Az B3 4 (M0 150 gIUTITY yuzIan 1
2552) nqu 2 launda0619 BI 2, B1 4(eedunisaiu Yo TayIva el 52) , B4 1, B4 2,

1 a < 1 1
B4 3,u8% B4 4 (@10dun1guas neana surell 52) 1anan1sAneIateiuadue nuanguy
B2(agAUUIBDUNT 9325501 ¥UIAAY 2553) Ny B3 (wiomIn g3usIsn yuzan 1 2552)uag

v
=

1 ] I { 1 ' o @ ]
ngu B4 (d@wdumieuns weanwa suroll 52) iWumeduieglunguidediu ynaiedis Tuvmzi

v A

' v & ' ~ A dad A 1 d A
ﬂt]ll Bl(mﬂﬁumﬂﬁuu ‘]ji’lluiﬁyclﬁﬁy “BNL"H‘(’J‘]J 52) NAUUATIINUNALDULD ‘I/I!L‘]J\H‘]Juﬁ’é]\iﬂi]ilﬂﬁl

B1_1,B1_30gngu 1 uA B1_2, B1_4 nauagnguil 2 (MW 2.2.25-2.2.34)

M 123 4 5 6 7 8 9 10 111213 14 15 16

2 B H B E B 5

MW~“.“...‘88 b ;;.

500 bp

WINEIHG : MiloURUTYA

Y

a L~ 14 ° v A = 2 1 A A adg
MN 3.2.25 mawuwmaummﬂ‘lwsmas All "ll?NﬁWlll.EJWU‘ﬁL‘LIEJ’J!‘UEJ’J !GIfENoh’ill Iﬂﬂ‘ﬂ M A9 ALOULD

E]

YUIANIATIIY (GeneRuler 1kb Plus DNA Ladder) @3U 1-16 Aoaneiiuyin 1dv1ndaeea B1 1, Bl 2,
Bl 3,B1 4,B2 1,B2 2,B2 3,B2 4,B3 1,B3 2,B3 3,B3 4,B4 1,B4 2, B4 3, ua B4 4

ANAINL
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M 1 23 4 5 6 7 8 9 10 11 1213 14 15 16

500 bp

¥anentie) : 1 11 10 primer, 2-16 tviloununua

a o I 14 o o o'z:y = = 1 ~ =
MN 3.2.26 Monusiawen Inswes A12 vosd lewuiliondion Foalmi Taoh M fle Adure
YUIAWIATIIY (GeneRuler 1kb Plus DNA Ladder) @3U 1-16 Avaneiiuyin 1dn1ndaetha B1 1, Bl 2,
Bl 3,B1 4,B2 1,B2 2,B2 3,B2 4,B3 1,B3 2,B3 3,B3 4,B4 1,B4 2,B4 3, uaz B4 4

ANAINL
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M 123 4 5 6 7 8 9 10 11 1213 14 15 16

Mni

1500 bp _
- --..-.-..

S00bp [ 3 g----g-.--i

nnene : 1,3=5-12 2,4=13-16

A ¢ad s ° o = = ' A A ag
MW 3.2.27 meiusiauen lnsmes Al5 vesd1 lewugiliondon iFealni Taoh M Ao Aiouse
YUIAWIATIIY (GeneRuler 1kb Plus DNA Ladder) @3U 1-16 Avaneiiuyin 1dn1ndaetha B1 1, B1 2,
Bl 3,B1 4,B2 1,B2 2,B2 3,B2 4,B3 1,B3 2,B3 3,B3 4,B4 1,B4 2, B4 3, uaz B4 4

ANAINL

M 1 23 4 5 6 7 8 9 10 11 1213 14 15 16

1500 bp

500 bp

nneya : 1,3=5-12  2,4=13-16

A dad s ° o A A = ' A A ag
NN 3.2.28 'd'lEJWiJWﬂ!'E‘JML’O%']ﬂ]lWSHJ@i Al8 memﬂawumnmmm l‘]ffl\ﬂ“l’ill Iﬂﬂ‘l/l M A0 AULD
YUIANINTIIU (GeneRuler 1kb Plus DNA Ladder) A 1-16 Avaeiiunn Idnndo81 B1 1,BI1 2,
B1 3,B1 4,B2 1,B2 2,B2 3,B2 4,B3 1,B3 2,B3 3,B3 4,B4 1,B4 2,B4 3,10y B4 4

ANAINL
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M 1234 567 8910111213 1415 16

: — — v S | o
1500 bp [EEREEEIEEREL IR I

500 bp

WM : 1,3=5-12  24=13-16  UAlU 13-16 1 15 A199NNN

MW 3229 aneiuiadueninnsmes A19 vesd loiufitonTen Foalui Taeh M e Aiduie
VUIANIATFIU (GeneRuler Tkb Plus DNA Ladder) 894 1-16 foansfinsifi 180 ndae619 B1 1, B1 2,
Bl _3,B1_4,B2_1,B2 2,B2 3,B2 4,B3_1,B3_2, B3 3,B3 4,B4_1,B4 2, B4 3, uaz B4 4
RPULRE]

M 123 4 5 6 7 8 910 111213 14 15 16

500 bp

WINEIHG : MiloURUTYA

a I 4 o v d g = =y ] ~ A ad
MW 3.2.30 aeNuKARweN Inswes Bol vesd1 lewugibentien iFeelvy Tash M Ao Ao
YUIALNATFIH (GeneRuler 1kb Plus DNA Ladder) #7% 1-16 Aoanefiusin dnndieene B1 1, B1 2,
Bl 3,B1 4,B2 1,B2 2,B2 3,B2 4,B3 1,B3 2,B3 3,B3 4,B4 1,B4 2,B4 3, uaz B4 4

ANAINL
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M 1 23 4 5 6 7 8 9 10 11 1213 14 15 16

500 bp

Wewe : 1-3=5-12 2,4 =13-16

A da g ¢ ° v A a - ' ~ A ag
MW 3.2.31 atefiuiauen lnswes Bo7 vesd lewugieniion Foalmi Taeh M fio Adue
YUIALATFIH (GeneRuler 1kb Plus DNA Ladder) 9% 1-16 Apanefiusin Idnndaeee B1 1, B1 2,
Bl 3,Bl1 4,B2 1,B2 2,B2 3,B2 4,B3 1,B3 2,B3 3,B3 4,B4 1,B4 2, B4 3, uas B4 4

ANAINL

M 1 23 4 5 6 7 8 9 10 11 1213 14 15 16

1500 bp

500 bp

WINEIHG : MiloURUTYA

a I 14 o v d g = =y ] A A adg
MN 3.2.32 Menuiawen Inswes B20 vesd1 lewugibendien iFealva Tash M Ao Aioue
YUIAWIATIIU (GeneRuler 1kb Plus DNA Ladder) @2U 1-16 Avangiiuyin 1an1ndaee1a B1 1, B1 2,
Bl 3,B1 4,B2 1,B2 2,B2 3,B2 4,B3 1,B3 2,B3 3,B3 4,B4 1,B4 2,B4 3, uaz B4 4

ANAINL
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M 123 4 56 7 8 910 111213 14 15 16

1500bp B

500 bp

- e e DS BB s e e
‘ |

nneya : 1,3=5-12  2,4=13-16

A dad o ° v 7 A ~ ~ ' A A ad
MW 3.2.33 aenuiawenn Inswes co4 vesd1 lewugibention Feslva Tash M Ao Aoue
YUIALATFIH (GeneRuler 1kb Plus DNA Ladder) #7% 1-16 Aoanefiusin Idnndaeee B1 1, Bl 2,
Bl 3,Bl1 4,B2 1,B2 2,B2 3,B2 4,B3 1,B3 2,B3 3,B3 4,B4 1,B4 2, B4 3, uas B4 4

AN

M 1 23 4 5 6 7 8 910 11 1213 14 15 16

1500 bp : B

e eessseseseseseseseseee
500 bp ‘ :

WA < : 1,3 =5-12 2,4 =13-16
a I 14 o v d’l = = v ~ A ad
MW 3.2.34 aenuiawenn Inswes €12 vesd lewugibontion Feslva Tagh M Ao AduLe
YUIANIATIIY (GeneRuler 1kb Plus DNA Ladder) @3U 1-16 Avaneiiuyin 1dv1ndieea B1 1, Bl 2,
Bl 3,B1 4,B2 1,B2 2,B2 3,B2 4,B3 1,B3 2,B3 3,B3 4,B4 1,B4 2, B4 3, ua B4 4

ANAINL
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4. WugnIaNes
= a A o v J 9 a I'4 4
msfAneIaiuiauevesd leugnimmes aremaiia RAPD Taald lnswes 10 Tnswes

a td a I I o o J o @ l Jd o
i]'lﬂﬂ'li'.llﬂi'lgﬂa'lfJWﬂJW?]L'E]uL'E]‘U@Qﬂ'l"lfJWHT;J'W']QT]'EN AMUIU 12 @]'J'E]fl'l\?ﬁ}'.)flthﬁlﬂJ@ﬁ AMUIU 10 ll’Wi

d o Adw

e WuI@Ie814 P11, P1 2, P1 3, P1 4,P2 1,P2 2, P2 3, P2 4(Plansduuigunndinate na

a o a I I [ v
UsziaiguazP2 medu wiwdszun Aan Tareiuiawwelud loiuiwiamoes luavuzi dedn

. ¢ o o X <
P3_1,P3_2, P3_3, uaz P3_4 (afiu we.0d a9 1md) Aaeniniasweilualeiugdae yuilu

Q

A da g Ay v 7 o s Y 1 2
mﬂ‘wuwmeumw"lmnn"lwsmm MUIU S thi!,ili’Ji "l,mm B07, B10, C04, C11 ttag G16 19N 10U

o £

P1_1,P1 2, Pl 3, Pl 4@18AUU18UWNEANATE nallsziasy), P2 1, P2 2, P2 3, P2 4(e18AU WY

Uszuy dan) flaeiuiadwedlud loiuiwirmeunloudu wuiided1s P11, P1 2, P1 3,
9

Pl 4,u@g, P2 1,P2 2, P2 3, P2 4 HUTANUUANA A ULTAIIINININANAZ AU AIUTAIINATY

A I

¢
wuwmeummm"lwamai C04 11ae BO7

a ] o ] o o J o
(@319 2) Iuoumeiuiaeuevei0d19a1 lougae Aegll 2.2.35-44

M1 2 3 456 7 89101112

.
1500 bp R L L L R L

500 bp ---- ------

HAELYA : -

MW 3.2.35 aiiurianuennngwes A12 vesd lowugwames Tasii M Ao Aduova
1AM (GeneRuler 1kb Plus DNA Ladder) @3U 1-12 fAioaneiiuyin Idv1ndiedns P1_1, P1 2, P1 3,

P1 4,P2 1,P2 2,P2 3,P2 4,P3 1,P3 2, P3 3, az P3_4 muadiau
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M1 2 3 4 5 6 7 8 9 101112,

-

1500bp | i i
. B B B o 5 B B H N B B

500 bp

Haneme : mleunumnua

A

MW 3.2.36 meiuvianuenn lwsmed A13 vesdloviugnimes Tagh M Ao Aduevina
1AM (GeneRuler 1kb Plus DNA Ladder) @2u 1-12 fAioaneiiuyin 1da1ndiedns P1_1, P1 2, P1 3,

Pl 4,P2 1,P2 2,P2 3,P2 4,P3 1,P3 2,P3 3, uae P3_4 aa1Au

M12 3456 78 9101112

1500bp | v - j e o

o W W W e e
p 5

g : uanaal 5.6

MW 3.2.37 aiiurian wennIngwes A19 vesd lowugwames Tasii M Ao Aduovua
11A551U (GeneRuler 1kb Plus DNA Ladder) @2U 1-12 Avangiiuyin 1dnndieds P11, P1 2, P1 3,

P1 4,P2 1,P2 2,P2 3,P2 4,P3 1,P3 2,P3 3, 1Az P3_4 a1ua1ay
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1 2 345 6 7 8 9101112M

500 bp

Wneng : 1-4 e unuludes 5-8 mlouludes  9-12 ANINAUDY

MW 3.2.38 aeiinvianwennTnswes Bo7 vesd leviugnianes Tavi M fie Adwevuia
41AT51U (GeneRuler 1kb Plus DNA Ladder) @3U 1-12 fvanefiuyin Idn1ndieens P11, P1 2, P1 3,

Pl 4,P2 1,P2 2,P2 3,P2 4,P3_1,P3 2, P3 3, uaz P3_4 muaiau

M12 34567 89101112

500 bp

WIEHe : 1-8 milounu 9-12 BNy
a odad J o o J A A Aaa
HMN 3.2.39 mawuwmeummn'lwsmas B10 “ll’é)\ia'lhlEJW‘Hﬁ‘W’N‘VlfN Tﬂﬂ‘ﬂ M A9 A UIBUYUIA
1 a P o ]
11A351U (GeneRuler 1kb Plus DNA Ladder) @21 1-12 floa1gWutin lan1n@1e619 P1_1, P1 2, P1 3,

P1 4,P2 1,P2 2,P2 3,P2 4,P3 1,P3 2, P3 3, az P3_4 muadiau
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1234 56789 101112M

| 1500 bp

500 bp

WHA s 1-4=19a  58=1%A 9-12="0n%yn

A

MW 3.2.40 awiuiadwennlwsmes cos vesd lesuiwaames Tavhi M fie AiduLvUIA
1AM (GeneRuler 1kb Plus DNA Ladder) @2u 1-12 fAioaneiiuyin 1dn1ndiedne P1_1, P1 2, P1 3,

Pl 4,P2 1,P2 2,P2 3,P2 4,P3 1,P3 2,P3 3, uae P3_4 aa1Au

M12 34 56789 1011 12

1500bp |

500 bp

WA : 1-8 = iridlouny  9-12="dngn

a I I 14 o v A A ad
MN 3.2.41 arenuiawenn Inswes C11 vesd1 lewugnaamoes Taoh M fle Aouevua
11A551U (GeneRuler 1kb Plus DNA Ladder) @2U 1-12 fAvaneiuyin Ian1ndieds P11, P1 2, P1 3,

Pl 4,P2 1,P2 2,P2 3,P2 4,P3 1,P3 2,P3 3, uaz P3_4 auaiau
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1 2 34567 8 91011 12M

1500 bp

500 bp

HUta : -

MW 3.2.42 aeiinvianwenn Inswes Do4 vesd lesiuinames Tashi M fie Ao uBYLIA
¥1AT5 1M (GeneRuler 1kb Plus DNA Ladder) @3U 1-12 Avanefiudin Idn1ndiedns P11, P1 2, P1 3,

Pl 4,P2 1,P2 2,P2 3,P2 4,P3 1,P3 2,P3 3, uae P3_4 ad1Au

M1 2 345 6 7 8 9101112

1500 bp |

500 bp

HINGINE) : 9-12 LANAY

M 3.2.43 awiiianwenn lnswed Gl6 vesd lesiuinames Tashi M fie AduevwIa
1AM (GeneRuler 1kb Plus DNA Ladder) 83U 1-12 Aoanefiuyin ldn1ndiedns P1_1, P1 2, P1 3,

P1 4,P2 1,P2 2,P2 3,P2 4,P3 1,P3 2, P3 3, az P3_4 muaiau
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M1 2 345 6 7 8 9101112

A oa g 2 ° o o A A adg
NIN 3.2.44 ﬁ1fJW3JW@I!’E]1!LE]§]'IﬂMlW‘5L3J’E]5 W12 “IJ’ENE]'IVI,EJWUEW’NV]’(N Iﬂﬁl‘ﬂ M A9 AlUIDUYUIA

Y o ]

11M3514 (GeneRuler 1kb Plus DNA Ladder) §2%4 1-12 foangfiusin 1dnndaee1e P11, P1 2, P1 3,

Pl 4,P2 1,P2 2,P2 3,P2 4,P3 1,P3 2,P3 3, ua P3_4 mua1au

A15199 2.2 NIATIINTATINAOLAIY

Y

o 9 9 ° A [ ) a I I
m%’ou‘umﬁmmummaﬂm Wuﬂ%mi%ﬂmmﬂwuwmeum

Ay Nedu Tug Swauds | wam3niaaden DNA aeandesiiu DNA
(A0819) Tugfeda
1 MJU-D-01 a0 4 GLE)
2 MJU-D-02 GEG 4 GLE)
3 MJU-D-03 GEG 4 GLE)
4 MIU-D-04 o0 4 900
5 MJU-D-05 30 4 o0
6 MJU-S-01 GET 3 dyun
7 MJU-8-02 GETNY 4 GETY
8 MIU-B-01 SeoToadeslig 4 Soadieadealn
9 MJU-B-02 Sordensosln 4 DNA u@m@hqmﬂmjmﬁmﬁmé’fuém
10 MIU-B-03 SeaToadesli 4 Soadieadealn
11 MIU-B-04 T nFoal 4 SedenFoaln
12 MJU-P-01 WRNND 4 WRNND
13 MJU-P-02 WINDY 4 WIINDY
14 MIJU-P-03 NN 4 Ik
39U 55
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asilwamsnaaeg

= Y A = a = A 2 v Yo
msanyasatiitlumsAnu luddnmeastnaeuanuideuvesaisdud lo Tagly

dysi 1 o A @ 1 Y A o I Y Aa
MInsRTeUldeImIn N IunugRgInuaazasdumilgnnaaeuiuasdunion lnay

= 9 A A { Ay [ a A a X 9 Y o Y

meanunsely nativedloanuanuianaianorvnavuninmsyudredudile suasunisignas
é o Y a [ A 1 9 A 1 Y o g‘/ cg} d’
wlavlgndeervilmnaanuduau viensdzdussrinaeauniossninaiug  Nallme

EL [ o a 4 a I I @ 1
U5z Tomilumsaadendieaudle winaedulangnindnniateiuiaduemloununaasinm

1w = o o [N~ Y o J o Aq Y 2 o v J
mmmmwu‘gﬂimmEl’mum%mmmuﬂu!,ﬂumﬂ@umm Wu‘gaﬂﬂﬂﬂumiﬁﬂm TUIU 4 WUT

Q

Y 1A = dy = = ] Y ] = Y v ci’
l'l,ﬂl,l,ﬂ 29D AHUNY L‘LIEJ’JL"]JEJ’JL"BENGlWN LRAZWINNDY 5IY 55 A8 "lﬂﬂwaﬂﬁﬁﬂ‘}_!1ﬁ1ﬂ1iﬂﬁ§ﬂ]lﬂﬂiu
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%

a I o o I = dal = = ] '
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! o f R = o 9 Y3 1Y o A o A oa g S
uARZAIEWNUT FIINHAMIANIAINEa1 udasnlimundud leihuiasarenuia ueilu
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drloauazaioiug vazilud lonliaenuianuenswmIna1eNuNAD LD YouAaz AU LAY
d' o w ] o [ [ = d'do Y % 1 o 1 =
werhiednlud lelunguitugone MITIUIY 5 A1edu9az 4 H20619 39U 20 429819 NUNTHAY
a ] < o v I @ ' = ' g ° ' da 9y
g ueilud leiugdae Nnareds Avvuia 200 g uaasiuilud lonquitugdae gnasann

Y 1 o I A o a I o Y o ] a I
AU TIUNUFTBUYNNNATINAEHUHAD WD TIUIU 2 AYAUITIN 7 AI0E1 UAAIAIENNIIA
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a a

a a = o d' a % ad 1w
NANIINN 4 ﬁﬂ‘H1f"ni!‘ilim!ﬂﬂiﬂﬂlﬂﬁﬁﬂﬂﬂ‘]ﬁu%!ﬁﬁ%1ﬂiﬂiﬂ‘égﬂ)ﬂl!ﬂﬁﬁﬂ1u!ﬂﬂ€l!!&lﬂiﬂ]

o

Y
a

3 ° H) 1 Aa <
msnaaesil wiilumsasdnmsmvesdud loasanisnig@dula aunsgnams
a a a o o 3/ @ S A Y = =
ponaon Aana Usuiauazaumurananvesdr loluggnia d1lens 4 aesug nlatinsdny 1
A Y I a a a a ] =
W.A. 2557-2559 o ldiiuMuImwNMsnIaaula n1sesnaon Aana Usuiatazganin aauall
a a =~ Y o =R 9 a a a
2557 2559 waz mswsyay Tavaznseenaonluil 2559 ldfuiindoyanswsadula msndly
a a [ o LY RE( =~ [ dy
msyan Tnvessoalny nazmsoenaenlugguesd lennaienugluil 2559 il
v A
uGon
al o [ =) g‘; 1 ~ a L= a 1 1
Mswalu vosd1 lowugonens 5 uns Awuzi@anisdsznia wua iniswalueou la
[ % Aaa = = a 3’/ 1 = S 3 o a
uanaanuneana Iasluil 2557 Unswalu 2 asansunisesnaen laslnle T FuaAnITHa 11
, 72 & ~ ~ ~ v P A Y A ~ a
110121 90 losiFua aruludl 2558 Umswaluld 100 nlosiFud druasanaeaz ey UNIHA
< < 4 H a 1 g’/ a 1 ]
1018 70-80 o5 iGua luvaznil 2559 An1swaluoeu’ld 2 a9 Taewalueou ldu1nnai 80
P-4 {
WosiFua (M5197 4.1)
|l = 1 an g’} a 1 = % =S 1 1 1
anuegealrl TiNnNuLANANNNEIANNATIUBIMIHA luTWwRedny Tasliaieglusia
7.20 -22.88 FUAIAT(A15190 4.2 )
onnimsigAnia  5ATINITRIYALANAIUANNNINNTING LAZEATINTNS YA T
9 1 4 Y 3’, AR 1 g’/ a U 1 Y A o a a
duriguanalay Naawinany Tuuaazaswoamnaluseuunazaedulons 1M gyay e
] 1 an 1 < 1 9 14 A A = Y o
Tinenaanieada sg1alsnaununaeduinesd ladies 7 1 uaz2 2551 JuudTdudnsinig
3gau TaduanugadunnnNmedudy Tuvazidedumedin Sauaw 9112552 tazdgduy
7 A ~ a Y o A A v Y o o 9
W) Taiod 91 1 uaz2 2551 Buudr ldudasimseig@u Iadsaudnudurmigudnalngidu
' Y A ~
WINNNTYAUDUN(NTNN 4.4-4.6 )
mseenaan vodalleludl w.a. 2557 uaz w.a. 2558 lTulianuuanaranmaana ualuil wa.
o Y ~ = 1 1 < AL = [ |
2558 dlennaisauiimsoenaeniianas lasliareglusg 55.0-82.5 nlefisud wumeanuluil 2559
o a Ty o =] ] - ' A ~
a1 lelinmsoonasnari(nartenunius) uadlumsunsluseunazinonunimuuiiiaginann ¥
a ~ 2 o A d dy a o
prwmannanmmeimanulsilsiu dedr leluwamamilondszauilaymil wandad1lolugganas
A ° 9 ) A
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o a o YL
Sunumadere lunmsiumsaanavesd lewngone 1Tl 2557 uaz 2558meAuuaaaymy
'd [
A aTAR suIpY 2553 UMIAARAVINAITIBAUDU AD 21.6 1A 38.0 HARDYTD AWEIAY dIUATY
Yy A~ a A Y 2 o =~
AuduINMIAaranIndAganu@mI319N 4.8 )
a a o = 1 g}/ A= = a 1 [ [
PBmnawanda wandavoadi lenugoaenu niaestlidnyililsuawanda lutanaiany
an = S 1 1 a (% 1 9 = =W 1 1 a [
nada lagl 2557 UAegluee 3.37-8.37 nlanuaeau 1) 2558 Uareglugie 2.50 - 7.37 nlansy
ADAY (A15197N 4.9)
a o YL 1
AuUMNHANEN MuAUAIMHARAAYDIET loiiugone WU AN AW JIVBINA
° < = 2 ' ' o 4
a1l WSanavewdsiazaei 14 lilanuuanaianu@ised 4.10-11 )

d' a 1 9 o v JdA d'
f13°19N 4.1 m'iwa“lmaumamum"lﬂwuﬁaﬂamuzmiﬂizmﬂ

A MINA V(%)
7 12557) 17 2(2558) 77 32559)

Tuya Tuga luga g luge luga  luge

1un 2.0 340 4un s5un 6 41 710
WA f,ﬁu‘ﬁiiil I FUIYY 90.00 100.00 100.00 100.0 80.00 100.00 95.00
mawﬁ Taiina ‘17] 1 g2 2551 95.00 100.00 100.00 100.00 75.00 100.00 80.00
WIWFUN TAUIY ‘ﬁ 12552 100.00 100.00 100.00 100.00 80.00 100.00 90.00
N1y A Tan Mo 53 100.00 90.00 100.00  100.00  70.00 100.00  70.00
watlszuen WuR susii 2 53 85.00 100.00  100.00  100.00  70.00 100.00  80.00
F-test ns ns ns ns ns ns ns

ns = lUuAnaaNn1ana

A Y o o It A
ATINN 4.2 AUYIIYBA GUENGI‘HE’HllEJWUEf]ﬂf]‘ﬂ“]ﬂ!%ﬂ?iﬂi%ﬂ')@

aelaau ANVEITDA(T.)
17 1(2557) 17 22558) 17 3(2559)
Tuga Tuga luga  Tuga  luga luga  Tuya
1un 2.un 340 4un sun 6un  7un
WM gIUTITU TNIABNTY 11.50 8.20 10.30 1420  7.20 2037 20.26
‘Lﬂﬂ!ﬁ]ﬂ’i’ laiiioa 17] 1 uag2 2551 9.30 7.40 10.60 12.50 7.50 22.88 19.31
WIWFUN TAUIY 17] 12552 10.40 9.10 10.10 13.50 8.20 19.97 18.21
ey A SR e 53 13.20 7.90 1030 1420 850 1943 1882
watlszuen WuR sugii 2 53 10.10 8.10 9.30 1220 7.40 1823 17.85
F-test ns ns ns ns ns ns ns

ns= 1NANUUANANINIITDA



A 9 1 4 ] Y ) v Jd A
ATNN 4.3 Lﬁumﬂut’lﬂaNt’J@ﬂﬁlWNﬂlﬂﬂﬂuaﬂﬂwu‘ﬁﬂﬂﬂﬂ%uzﬂﬁﬂigﬂ’m
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Medu urIgudnasTeA(IL.)
7 12557) 17 22558) 17 32559)
luga  Tuga  Tuyga  Tuge  Tuga  luge Tuga
1un 2.un 340 4un  sun 610 710
WMT gIUTITU T1TaTUTY U 434 4.22 424 449 465 4.41 4.29
51
wemnd ludies i 1uaz2 2551 4.65 4.11 4.28 453 4.80 427 4.15
Wediin Sauaw A 12552 430 423 433 422 434 423 4.20
N1y AxarSan w53 422 421 4.45 435 454 4.22 4.10
watlszuen uA sugii 2 53 4.11 4.15 421 459 412 4.14 3.99
F-test ns ns ns ns ns ns ns

ns = liuand1aneada

d' 1Y a 9 9 ] 9 o v Jd=a d'
MINNN 4.4 ’emswmsLﬁ]imuﬁzﬁmmmmmnvmwmamua1”lﬂwu§aﬂamuzmiﬂszmﬂ

aed BATINIII YALAUAIUANUNTNNTINU(%)
T 12557) T 2(2558) 714 3(2559)
Tuga  Tuga  luge  luge  Tuga luga  luya
1 un 200 3un 4un 50 6un 70
W usIIn s larmwe 1 51 12,57 25 4328 4618 4785  50.11  62.72
wied ladles @i 1 uaz2 2551 16.64 2688 5396  56.66 5836 6221 6538
Weiin fauaw il 12552 1547  27.84 4539 5554 6215 6423  68.62
WAy A IAR TIwe 53 126 2466 6041 6776 7374 7678  80.11
wszuon 1TuR yugdi 2 53 1133 2121 5168 5629 6562 6923 7325
F-test ns ns ns ns ns ns ns

ns = lTANUuAnaMIEnA
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{ @ a 1 ° YL {
MINN 45 BATIMINSYATANAUANNGINTIHNVeIAUd1 lonugononruzmlsznia

aeduy

BATININ3 YAZTAURUANUFINTINU(%)

9 1(2557) 9 2(2558) 17 32559)

Tuga Tuga Tuga luga  luga  Tuga  luge

1un 2. 3 4un 540 6un  7un
wemIn g3ussTn 519 Tasue 1 51 10.32 19.61 32.99 3789 4195 4522  48.56
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Abstract

The study of effect of weather on growth, flowering and fruit seting of longan CV ‘Daw’ was
devided into 2 major activity. The first activity was the experiment on effect of weather on growth and
development of longan tree at Maejo Research Station Farm for 3 years (2014-2016). The objective of the
frist activity was to determine the correlation, if possible, between the weather and growth and
development of longan. There were 2 groups of longan in this study: tree that induced to flowering by
potassium chlorate and control tree (naturally flowering). The second activity was the study based on
survey activity by sampling farmers from 2 provinces, Chiang Mai and Lumpun, total target of 100
farmers. The objective of the second activity was to monitoring of climate change on the production of
longan, including losses that may arise from climate change, according to farmers. The study results are
aggregated in five different catagories:

1) The study on changes of weather from the past to the present in the area of Chiang Mai
and Lamphun provinces. The results showed that present weather significantly differs from that of the
past, particularly for the average temperature. Average temperature for Chiang Mai province was
increased higher than that of Lampun province. However, the annual accumulated precipitation was not
significantly different from the past.

2) The study on correlation effect of weather on longan development in station study at
Maejo University. The results showed that if the temperature during vegetative growth higher together
with higher rainfall the period of leaf flushing would be decreased causing faster leaf maturation.
However, if the average temperature during flower induction was decreased together with low rainfall this
condition will enhance the development of inflorescence of the longan.

3) The study on target farmer groups and their reviews of climate change. The results
showed that obviously, farmers would pay attention on the effect of weather changes rather than yield,
competitors, trading method, and demand of local market that would effect on longan production.

4) The study on variability of the climate change on plant development and management of
longan orchards. The results showed that farmers did not have any plan to reduce loss due to climate
changes and they did not pay any attention on radio forecast. For example, once they confront the drought,
they just have to accept the situation and couldn’t do anything except waiting for next season.

5) The study on loss of longan yield correspondent to the climate changes. The results
showed that longan yield could be predicted by prediction model based on the weather conditions.

However, farmers said that the loss due to climate changes could be account for about 10-20 percentages
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of expected annual yield. This loss include the lost due to fast ripening of the longan depending on

increasing the temperature during fruit development.
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Fufvifen 220,57 | 224.0.57 | 244.0.58 24 1.0, 59
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a v 59
um’mmammh
21gWAUIM3 (1)
99MIHAAT 1 (2556/57) 99MIHAAT 2 (2557/58) 9aMIHAAT 3 (2558/59)
wannmsvesdle ? ? ?
ya'lisia yalisa yalisa
YATINAS AT RTINS

GG AL s
Lowguannevesyadl 1 (Fundadaunana) 21 18 8 8 13 17
2.0 uanRavesyaii 2 (Fundsdaudan) 45 72 17 47 42 45
3. 0uanRavesYai 3 (Furdsdaudan) 117 117 - - - 84
4.61quﬁﬂﬁ'wmﬂmﬁ 4 (Fundadauaana) - - - - -
s.oluyail 2 Aoulans 91 - 47 - 51
s.0glugai 3 noulias 33 - - - -
7.520znmunarensnvdslians 17 17 40 lisonaen 33 lisonaen
8.32821701M 5V IUVBIADN 35 37 45 - 38
9 Sufana (Gundnentiumnuanize) 16 16 13 - 14
lo.mqgﬁmﬁm Gundinaasauivifien) 224 224 270 - 245
14.61@1%1383 (immﬁiaﬂaﬂﬁuﬁmﬁm) 207 207 231 - 213
lz.mmﬁmﬁm (iuwﬁqaﬂwaﬁuﬁmﬁm) 129 129 136 - 125
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lLisreas a5d' 13 venidlu 2 dnvmzde aameimalugrsmswauinediuly (vegetative growth)
{ 1 o Y a o
(M3199 2.3) uag AN INOIMATUFIMINAUINTAIUNITOONABNAANALAZNITWAIUINITYDINA
(reproductive growth) (9113 197 2.4)
Tagluszoziauinsveans A 1u (vegetative growth) gaivigiimasoglusie 26.27-
v
27.39 DIAUTAFIAVDING 3 §gNIIHaa 61 leganiamisuazya lsaas Inmsuanluluriguvigl
maeh liuanaanu endumsuanlujunsnvesgamsanaan 3 fd leyalusaarsimsuanlulugs
a A o J 4 = = f (% o o A
QuUNMAsAINIYAd U, ADTENIW 24.27 oAU AIFIA HasiANUTUTURUTA NN 46.74
<3
i

cd A A o o < VA ; ' @ P A
Wosiua Tuvaznanuyuduiinsvesenialuyraoug ogluyig 68.81-86.24 1osidud (15199

2.3)
Tuuz N IWAUINTUDIADALALHA WUNFIITIATITHAL B INNAUINITUDIFDADNILY
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N 3 aAN1INa
U
519815 Tisaans
PINAUING - -
o4 Air temperature (C) Air humidity (%) Rain Air temperature (C) Air humidity (%) Rain
DANAAN 1 (2556/5757)
Tmax Taverage Tmin RHmax RHaverage RHmin SUM Tmax Taverage Tmin RHmax RHaverage RHmin SUM
l.ll@i\iﬁ\i-uﬁﬂﬁﬂ‘iu 1 33.90 27.42 23.65 98.09 79.32 46.59 32.70 33.88 27.39 23.63 98.05 79.25 46.38 32.70
2. Lmnﬁdiul-u@mﬁﬁu 2 32.53 26.76 22.49 98.69 76.79 46.49 187.50 32.69 26.84 22.79 99.00 79.65 48.79 45.00
3.11mﬂﬁq§:u2—gmnﬁaiu 3 33.51 26.34 21.29 98.53 70.02 33.39 42.80 33.61 26.52 21.25 98.38 68.81 34.08 23.10
51983 Tisaans
PN - -
-4 Air temperature (C) Air humidity (%) Rain Air temperature (C) Air humidity (%) Rain
ANAAN 2 (2557/58)
Tmax Taverage Tmin RHmax RHaverage RHmin SUM Tmax Taverage Tmin RHmax RHaverage RHmin SUM
l.llﬂ'\iﬁ\i-uﬂﬂﬁ\iiu 1 33.30 26.67 22.95 97.85 86.24 60.48 62.07 33.30 26.67 22.95 97.85 86.24 60.48 62.07
2. Lmﬂﬁﬁi:ul-uﬂﬂﬁﬁi:u 2 33.66 26.33 22.19 97.63 85.01 57.72 31.28 33.56 26.27 22.12 97.64 84.84 57.42 31.52
51815 Tisaans
FIAUING - -
. Air temperature (C) Air humidity (%) Rain Air temperature (C) Air humidity (%) Rain
NANAATN 3 (2558/59)
Tmax Taverage Tmin RHmax RHaverage RHmin SUM Tmax Taverage Tmin RHmax RHaverage RHmin SUM
l.llﬁi\iﬁﬂ-uﬂﬂﬁiiu 1 33.45 27.19 23.33 89.53 79.56 59.50 6.60 36.44 2427 29.14 88.03 46.74 70.70 4.19
2. Lmnﬁaiul-nmﬂﬁaiu 2 33.79 27.09 23.25 91.47 82.09 60.11 533 33.64 26.82 23.80 90.42 77.69 60.62 67.99
3.UANMATU2-UANNITY 3 - - - - - - - 33.66 27.16 23.33 90.56 81.12 60.25 13.55
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ANIIAR
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oL 5015 Tyisiaans
FNANNUINT
~ A Air temperature (C) Air humidity (%) Rain Air temperature (C) Air humidity (%) Rain
nanaan 1
Tmax Taverage Tmin RHmax RHaverage RHmin SUM Tmax Taverage Tmin RHmax RHaverage RHmin SUM
1.51A813-113%0 29.65 20.22 13.45 94.07 57.13 13.80 0.00 29.65 20.22 13.45 94.07 57.13 13.80 0.00
2.ma%e-1f
4 35.62 27.85 22.60 85.61 62.08 33.59 207.09 35.62 27.85 22.60 85.61 62.08 33.59 207.09
1Ny
3.ﬂﬂﬂU1u-lﬁ’U
4 35.88 28.63 23.93 86.29 64.54 37.20 35.88 35.85 28.57 23.82 86.16 64.29 36.90 207.09
Ny
4.90NLTNUIU-
v 38.23 29.48 22.05 60.54 36.23 12.14 5.10 37.98 29.14 21.64 61.32 36.52 12.05 5.10
ABNFANIYUIU
s.inenn 35.08 24.71 16.42 75.40 43.77 11.23 0.30 34.22 23.36 14.84 79.92 46.15 11.36 0.30
6.iannvInana 34.66 28.00 2431 94.95 76.24 49.37 158.69 34.66 28.00 2431 94.95 76.24 49.37 158.69
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N3 19

U

ANSHAA (AD)

Lo 319813 Tysaans
FNANNUINT
~ A Air temperature (C) Air humidity (%) Rain Air temperature (C) Air humidity (%) Rain
naAnNaAN 2
Tmax Taverage Tmin RHmax RHaverage RHmin SUM Tmax Taverage Tmin RHmax RHaverage RHmin SUM
1.51A813-113%0 30.88 21.34 14.62 96.25 78.81 46.78 0.41 - - - - - - -
2.ma%e-1f
4 36.11 25.67 20.71 90.42 67.58 47.33 129.03 - - - - - - -
1Ny
3.ﬂﬂﬂU1u-lﬁ’U
4 37.05 26.41 21.66 89.71 66.19 47.61 108.98 - - - - - - -
Ny
4.90NLTNUIU-
v 43.21 24.86 15.50 88.34 59.08 28.71 4.80 - - - - - - -
ABNFANIYUIU
s.inenn 36.90 21.71 13.25 93.24 68.03 33.42 0.27 - - - - - - -
6.iannvInana 35.45 27.04 2431 90.04 68.85 55.73 106.44 - - - - - - -
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U

ANSHAA (AD)

Lo 319813 Tysaans
FNANNUINT
~ A Air temperature (C) Air humidity (%) Rain Air temperature (C) Air humidity (%) Rain
anaan 3
Tmax Taverage Tmin RHmax RHaverage RHmin SUM Tmax Taverage Tmin RHmax RHaverage RHmin SUM
1.51A813-113%0 32.32 24.40 18.61 84.64 71.83 50.29 8.40 - - - - - - -
2.ma%e-1f
4 33.77 27.62 22.63 72.16 62.94 53.30 398.60 - - - - - - -
1Ny
3.ﬂﬂﬂU1u-lﬁ’U
4 34.56 28.87 24.31 72.63 62.60 52.53 266.90 - - - - - - -
Ny
4.90NLTNUIU-
v 35.74 27.39 20.64 72.72 57.79 44.61 102.40 - - - - - - -
ABNFANIYUIU
s.inenn 33.97 25.71 18.61 71.22 61.76 51.14 7.00 - - - - - - -
6.iannvInana 34.27 29.77 26.21 73.00 64.70 55.81 164.50 - - - - - - -
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a1 leusazgg nsuienyganseaisuaz lusaas

IUAALAY S TusuIAND Ao luundui
VYnaansie (1)
gamswan | gasm | yalusie | yase | galise | yese | gelise
a5 a3 a3 a3 a3 35
1 (2556/57) 2856 | 2@R 56 21 20 13.3 14.5
2(2557/58) 30 @A 57 | 30 €A 57 12 12 12.6 13.3
3(2558/59) | 28 @A 58 | 10 3o 58 13 17 12.8 13.9

9 v ' v
2.3.1.2 NUIUATIUMTUANNILAZIUIUNITINNLANADY

H 1 v 1
d1lewudn nquinsiaaisluggniswdausnlinisuanng 3 a59 T3wIunesIw
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v H Y v v
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v Y v v H v
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