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Abstract

Research and Development of Mango cv. ‘Bao’ Production in the Southern
was composed with 4 activities. This study aimed to selection no clones with good
characteristics, test planting potential in normal and coastal saline soil, develop
technology for planting in high density planting system, study the importance of
insect pests and develop prevention technology. From research and development of
mango cv. ‘Bao’ production in the upper southern by surveying and identifying in the
planting area: Nakhon Si Thammarat, Surat Thani, Chumphon, Ranong, Phang Nga,
Phuket and Krabi are classified by botanical characteristics. Conducted during 2018-
2019, some characteristics were found to differ, such as leaf shape and fruit traits.
Mango cv. ‘Bao’ that resistant to pests and high yielding, a total of 8 clones were
selected, Surat Thani 08 (SU08), Ranong 02 (RN02), Phang Nga 11 (PG11), Phuket 07
(PKO7), Krabi 09 (KB09), Chumphon 01 ( CP01), Nakhon Si Thammarat 01 (NKO1) and
Nakhon Si Thammarat 05 (NKO5). The planting test compared selected clones in
normal and saline coastal soil. Conducted during 2020-2021, it was found that the
selected clone was no different in growth during the first year. Selected clones are
tolerant of saline soil conditions, but their growth is slower. As for the research and
development of mango cv. ‘Bao’ production in the lower southern by surveying and
identifying in the planting area: Songkhla, Phatthalung and Trang, conducted during
2018-2019. No differences in botanical characteristics were found. Further studies on
DNA analysis was found that 10 clones with good characteristics were obtained,
Phatthalung 1(Ph1), Phatthalung 2 (Ph2), Songkhla 1 (S1), Songkhla 2 (S2), Songkhla 3
(S3), Songkhla 4 (S3), Trang 1 (Trl), Trang 2 (Tr2), Trang 3 (Tr3) and Trang 4 (Trd) The
planting test compared selected clones in normal and saline coastal soil. Conducted
during 2020-2021, it was found that the selected clone was no different in growth
during the first year. Selected clones do not tolerate harsh saline soils and slower to
grow. For the study on high density planting system at distances of 2x2, 3x3 and 4x4
meters, conducted during 2020-2021. It was found that the growth during the first
year was not different in terms of height, canopy size and stem size. In addition, the
study of the economic significance of the major insect pests in the southern
implemented between 2020-2021 . From the survey, 4 insect pests (Order), 10
families, total 10 species were found. Thrips and longhorn beetle are the key pest.
The natural enemies of mango cv. ‘Bao’ pests include Predator thrips, Green
Lacewings, Spiders, and Ladybird beetle. Most farmers always use pesticides. Causing
residual in the environment and also resulting in more drug resistance and more

severe insect outbreaks in the following year. An integrated pest management (IPM)
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study was found to reduce the damage of pest infestation by 58.3% better than

farmer management methods.
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Abstract

The study, survey and collection of mango cv. ‘Bao’ in the Upper Southern.
Aims to select on clone of Mango cv. ‘Bao’ that has good characteristics including
genetic preservation. Conducted a survey and classification of clone by considering
the botanical characteristics. The result show that there are some characteristics that
are different, such as the shape of leaf is elliptical, some trees are lanceolate, some
tree has roundish fruit shape, some trees are elliptical fruit shape. Selected clone
that have good characteristics, resistant to pests and produces a large amount of
yield at least one clone per province; Surat Thani 08, Ranong 02, Phang Nga 11,
Phuket 07, Krabi 09, Chumphon 01, Nakhon Si Thammarat 01 and Nakhon Si

Thammarat 05. A total of 8 clones
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Comparison on Clone of Mango cv. ‘Bao’ Planting in the Coastal Saline Soil and

Normal Soil in the Upper Southern

Astiun wnedsvana 3380 Useduiiug ons asdals

Kiranun Mohpraman Wiriya Prajimphan Arporn Komgisaro

1¥IUN, EU9U, AuULALYI8H

Mango cv. ‘Bao’, Clone, Coastal Saline Soil
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Abstract

A comparative study of mango cv. ‘Bao’ planting in the upper southern
under normal land conditions and coastal saline soils. The objective was to compare
the growth of different clone of and to test the planting potential in the coastal
saline soil of 8 clones selected from the upper southern, Surat Thani 08 (SU08). ,
Ranong 02 (RN02), Phang Nega 11 (PG11), Phuket 07 (PK07), Krabi 09 (KB09), Chumphon
01 (CP0O1), Nakhon Si Thammarat 01 (NKO1), and Nakhon Si Thammarat 05 (NKO5).
Tests showed that each plant showed similar growth. The growth in height of the
Phuket 07 was increase more than other clones in the first period. Each clone of
mango cv. ‘Bao’ has not yet yielded. Therefore, the study in Phase 2 must be

continued in order to obtain complete information. For planting in saline soil
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conditions, this study can only be carried out in the first year, so long-term data are
not available. The study in combination with the observation revealed that mango
cv. ‘Bao’ can be grown under slightly saline soil conditions, with slower than those
under normal conditions.
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vaauwlasgaliugnnaaeuiivedinsiadinserdmiuldlunisiansanduiunisdnnisiunig

Ugn lngiidnsiasgvidawandlunisnd 1

A1519% 1 wa‘imswﬁauLLanQﬂmmﬂLm‘[,uamwﬁuﬁﬂﬂa

swasBen ey enwdeansyy”  msdhiliihY BuvSedeg” weaesa”  Inunaden®
foena n59-aneY (mg/kg) (ds/m) (%) (mg/kg) (meg/ke)
AUy 5.17 570 0.02 2.31 0.94 72.72
fiuan 4.63 - 0.02 244 0.98 7151
Yiudh (10 1) “Woodruff ‘s method You i (1:5)
*Walkley & Black method Y Bray i > Ammonium Acetate IN pH7

a a o a = & A ' D2, & A
AN 1 nmAanTINNSATEUNT WwSeuiunUgn nMsdgnuzsiisuianefusiagluiiuiiugn
AUGITIUAENAUININYATUATASEITNTIY (HUNUNR)

NARaIATIET nuiufATeRudunsadntes (pH Yesnin 7) Weiansanniu
Auuzdinsidleiuiasugialaensuivinisnens (2548) azdunalainidunsing (OM)
Ununans (agf5enineaal 5-2 suedidus) weanesamduusslomideudei (USunwies
ni1 15 fadnsuselansy) dulnunadendifudseloviviunans (egszminagas 51-100
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findnusioflansu) feuneudgnIafimsldyuen Wedfuanmi wasldteduridioiy
YSunausmomsiusiu

naanNsEgaslaniunUamaaauinnisideutne (side grafting) Wedeudu
gonaesuiilddndoninnmsinyidonsdinag s uasfadenamesuuzinauily
HuRnAlEAIUUL 11U 8 @8y Ae a8AuEI1¥Y 571 08 (SU0S), syues 02 (RNO2),
W99 11 (PG11), Qlﬁm 07 (PKO7), ns¥d 09 (KB09), wuws 01 (CPO1), YATAIEITUIY 01
(NKO1), WAZUASAS535391Y 05 (NKO5) Wesanaedudriuduneldiudilufounguaiay
2563 é’f@aammaqﬁumaaaﬂLLé”ﬁQL'%'mﬂ’uﬁﬂ%amamsw%m@u‘lm laun duseulsvesdfy
ANNGIVDIF WY LLauLaumﬂuaﬂmwawsqwmLmaﬂsmawm 3 WWiau wudtuzaauinig
Lﬁ]izuLmimmﬂmuLauiamwaﬂmmmeuﬁumwLmauw 3 - 18 fGuIansasyAviag
ANaABAiNTLIIN 4.3 8.8 12.8 15.8 17.6 waz 20.8 mud iy Seusazanedulamyuindenu
uANANSTUNERR (An51971 2)

AIUNSASYAUAMUANEIRIELLEIIRUINUD Tuga 3 ieuusnanedu fiia
07 fuuiliwesmsiaiyivlameiuaiugainiaedudu dauluthadioud 6 uag 9
wudsagaefuinsadyiulnliunndeiy audleduuzhaidevsenilony 12 iieuy
Buanaiuauunndnsfuidndeslnenuin aredu gifn 07 danugsnndian 145
LURLIAT T9R9UAD AN8AUEIIYL 57T 08 Srued 02 e 11 UATAISIINTIY 01 uae
nszd 09 way yuns 01 druanefuuasAIsTTITIY 05 dAugeiesiign Ao 139.0 Wlesu
uzshaileny 18 damiaznuianugeesugshauusazaeduazindifsaiu (1 3)

A1115UN1TATYLAUNIA UYL LRI AUINA19VBINTINUULAUINUINUTIVUIA
dusihaudnarsvemsajudidaldszuinafiou 3-18 vesusdazaedulifanuuansafud
Fonau (it 4)

pgulsfmuddlifiuznauiamedulailinandaluteiity ﬂsﬁamaﬁqé’ahimmm
A7UANUANAIIVRILARE AUAULAATUAIUTIRNBIANYINITLAT QYL sulalussesd 2 siodn
dielilsdeyaiinsuiiy

21



A1999 2 NSLATYLAULANIPIULAUTOUNTOIAIRUNZUNLUIEIAURIE

seevUan 918 3 918 6 918 9 91y 12 918 15 91y 18
hou ou oy \ou oy oy

SU08 4.4 8.8 12.8 15.8 17.4 21.0
RNO2 4.5 8.9 12.9 15.9 17.5 21.0
PG11 4.5 8.9 12.8 15.8 17.6 21.0
PKO7 4.6 9.2 13.0 16.0 18.0 21.0
KBO9 3.9 8.9 12.8 15.8 17.4 20.5
CPO1 4.0 8.6 12.7 15.7 17.6 20.6
NKO1 4.2 8.5 12.6 15.6 17.4 20.4
NKO5 4.3 8.8 12.8 15.8 17.5 21.2
ﬁ'%a?ia 4.3 8.8 12.8 15.8 17.6 20.8
CV (%) 8.9 15.2 15.0 18.5 154 19.6
F-test ns ns ns ns ns ns

ns hUAAMUBANAIUNSAD RN TEAUANULTDIY 95%

M19197 3 NTITYLAUIANIPIUAINEIVBITAULEU A BRI

i%&l%ﬂ@ﬂ 21y 3 81Y 6 278 9 81y 12 21¢ 15 21¢ 18
hou hou \Aou Lhou \Rou hou
SU08 572 a 69.0 118.4 1435 ab 188.0 ab 218.5
RNO2 54.5 abc 69.8 117.9 141.2 b 180.0 bc 216.9
PG11 55.8 abc 69.5 117.0 1412 b 183.0 b 218.0
PKO7 59.0 a 70.3 119.0 145.0 a 190.0 a 217.5
KB0O9 53.8 ab 63.4 116.9 139.5 bc 179.2 c 217.6
CPO1 48.9 c 60.5 115.0 139.4 bc 178.2 c 217.4
NKO1 58.0 a 62.5 116.8 140.2 b 184.0 b 217.4
NKO05 58.0 a 62.4 116.2 139.0 c 1824 b 216.9
ﬂ'ﬁLQgEJ 55.7 65.9 117.2 141.2 183.1 217.5
CV (%) 19.4 18.5 24.5 18.7 17.8 21.5
F-test x ns ns * * ns
* upnenaneadaTseRuAMuEesY 95 % ns Liiferuuanafuneadfiiseduanudeiy 95 %

o

AaaglunedulneltuinumefsnuswiioutullLanaesiuNsEsuAILLTRI 95 % 1agds DMRT
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M13199 4 M3ASeyAulanuraEuEAUINaBmSILzI A UEAUN9Y

szezUgn 918 3 918 6 918 9 91y 12 918 15 91y 18
Lo ou oy \ou oy oy
SU08 34.0 46.0 54.8 66.5 70.0 85.2
RNO2 34.0 45.9 54.6 66.5 70.2 85.3
PG11 36.5 46.5 54.3 66.4 70.1 85.0
PKO7 35.0 46.9 55.0 67.0 70.7 86.5
KBO9 33.0 45.9 54.2 66.3 70.0 85.4
CPO1 33.9 45.8 54.6 66.5 69.7 84.9
NKO1 34.5 46.2 54.1 66.4 69.8 85.4
NKO5 35.0 46.5 544 66.5 69.9 85.3
ﬂ"]LQﬁlEJ 34.5 46.2 54.5 66.5 70.1 85.4
CV (%) 10.8 14.5 16.4 8.5 11.4 17.2
F-test ns ns ns ns ns ns

ns hHAMUWANANAIUNSEDRTNSEA UMD 95%

= - V‘ a v ! . e Y o a - =] ‘ dy d‘
Al 2 mnssylRulavesiulsiuaed s Mladiunsdevgeauad Tuiui
UgnAudideuaeiannnisinunsuasAIssINsy (Wuiund) a1y 18 ey

maasivlavasuzsiaunluanwiuduveile
sufiunsdaedsniufivgnuzshauluiiuiAudsseidasldfuiulaaBaves
Qué’é’wmam'ﬁLLaz‘UﬁzmumaﬁwmﬁuﬁEjmfwmﬂwﬁqé’uLﬁamwmwazﬂwﬁ’ﬁ (3.
UATAIETTNTIY) NWALATIZIAY (151991 6 ) wudilufAzerdudusiradnies (pH
wnni 7) Auferandudnies saudufimsliihngeslunisiumanssy $5uvdag (OM) U
nans (ag5eminetaa1.5-2 sesidud) Weawesamduustlovidas (Wsumuinndt 45
fiadnsusiedlansy) dnlnunadouidulsslovivunats (egszminedas 51-100 fadniu
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soRlansu) fdurougn ity fuanmiu waglddedunisannsdnuiluszes 3 Wou
AMENFRNFLULBANTUINUIRASTEUTREY
naann1segaslgniunUamaasuviinisideudng (side grafting) Wedeudu
gonaeiuilddadonly Wesenasiudriuduneldfudlufeunguninu 2563 dagen
vasfunseanudiiuiutuiindeya 9nn1sAnuinuindelinuainuunnsisveanis
Widulaluwsazansdu (115197 5) Rnsdanpagnuinissyiulavesaziaauily
anmiudvazdinianmdgnunfidntes Tasiomglusaeiifiinduvsiduuiasgnay
wuirdornsveululny eglsinumsiuiumsneluanmiuiidinanidvesiudiie
gugstuenisadinnudndudesiiuiiulasasaluldusslonilududuiddanunse
auasiliinisenwselulavilvdesginisfnuiluifousuinau 2563

Ad' a fa 1 1:941 = y
f19199 6 Na'lLﬂﬁ?%%ﬂﬂLLUﬁﬂU@ﬂN%N?\‘iLU']IUﬂﬂ']WWUV]?I']EJE:]Q

swawden Ay enwdesnisdn? msihlai BunSedng” seavesas/  Tnuvewden”

9

fag9 n5a-AneY (mg/ke) (ds/m) (%) (mg/kg) (mg/kg)
AuUUU 7.84 - 0.15 2.03 77.18 429.50
fuang 7.84 - 0.24 1.78 85.13 362.10
Vawsdh (10 1) “\Woodruff ‘s method Y (1:5)
3/Walkley & Black method v Bray Il > Ammonium Acetate 1N pH7

a a o a = & A ' ¥ & A
AMN 3 AMNNINTIUNITALUUNNT Lmauwuwﬂgﬂ ﬂ’]’iUQﬂiJ%iJNLU’]ﬁ’]EJG\‘W\’N‘fLUWU‘VI‘UQﬂ

Auddulen1skazUszaun st RuNguUUIN NI uow1IN NI I1YAS
(HunfuAugeil)
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M5 5 JeyanisiadgAulaveansiiaaun Mugnlunufinuaugeils o1y 3 ey

AU LEUTOUNVDIAGIUY ANUGTDIFIAY usAudnansves
(cm.) (cm.) N3 (cm.)

SU08 4.50 57.20 32.00
CPO1 3.70 48.90 32.90
NSO1 4.10 58.00 33.50
NSO05 4.10 58.00 33.00
KB09 3.70 53.80 32.00
RNO2 4.00 54.50 34.00
PG11 4.30 55.80 33.50
PKO7 4.40 59.00 34.00

ALRAY 4.1 55.65 33.11

A9 4 AnnsesgAulavesiunzinuIaEsduReg Nlaniunsidsusenudn Tuiun
Ugniuifuhuweils ong 5 e

A3UNaN13398 uazdalauauus

nsAnvmegeulUIsuisun1sUgnanefuzaitsuluun Unive sz isuiang iy
] Ay v oA X A v ° YA v s =«
A AlaAndonInaINunIAlinauUNTINIY 8 anedu fie d1efuas1ugIsI 08 (SU08),
Szue9 02 (RN02), We31 11 (PG11), Qlﬁm 07 (PKOT7), nsU 09 (KBOY9), Yuws 01 (CPO1),
UATATEITUTIY 01 (NKOD), LazUATATETTNTIY 05 (NKO5) TutaUisnaain1svmaaa unuiue
avanesudnisasgAulaiflndifiesiu lnenssgiulaniswinuanuganesugiin 07 ae
Winsnnndaeruduludlansn egrslsinuilesannludisssesnaifidnwugaiauiunay
aegudildinslinandndsiudsdosdinisfinwiiudusely

o [ a I3 A o a a v Y = 1

dmsunmsvgnluanmfufuiesinaiunsadniunuidelulames 1 U wazld
ansaanfiuausieladedldideyantanulunisugnszezeny wianmsnwisiuiung
dunpanunsalidesusinladansalgnuziisuiluanmauauianiesls uiugiinuiae
finswsgiuladininnisugnluanmunfidnides
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AN581579 SAUSIY wasAntaanaefuusiIRU luNuNN1AlAnouaIa

Survey, Collection and Selection on Clone of Mango cv. ‘Bao’ in the Lower
Southern
naegla ANTee ATt wigUseanal NINY WIRALBY §a311 IINTU gAUS dYUe

Kloyjai Kongjiang Kiranun Mohpraman Korakot Nakkanong Atjima Jiragavin

Sukhon Wongchana

UZAUN, EUAY, ANBUENINGNBAEAT ALOWLD

Mango cv. ‘Bao’, Clone, Botanical characteristics DNA

unAnge

N1981999 59U wardadenatewusuzihaunluiuiinialdnoudis &
Snqusrasdiilefnudnidenaneiusuzshauiddnvasiey Wensaiegudeya waznis
puinvmefuughauiidnvailuiuiinialdneuan dudumsnunausdeyaunds
Ugn uardnusiuvosmzihauiluiiud 3 Sode lun aswan Winge uazads Anwdeya
enansvairIns Samfunisdunivaiinumssiua nunsene Lasnunansluiiud uazns
d197undeUgn Antdenuzaiuuraneueae 9 lagia1TUITILUNATNSNYUENI
NONWANEAS LNUMIBEIlULZANUIEINTI9ILATIE9 DNA Lagmnunsiaduuzauias
wugeng 9 luurazunasiilddaident’ nan1sfinun nuin msdsesunusazdndonans
fuguzshauly 3 Samdn fundsgnuzaiteurdiuau 68 unds Smiadiugnuzsiaaunun
flan Ao @awand1udu 28 wvas AFsEIuIY 25 unas inqeugnidesiigadiuiu 15 unas
uzahauinuynuvaslifasuendeiulusudnwasmangnumans Toun dviu Tu na
uzsheitdrsranudl 1 vfia fe Mangifera indica L. Var. #an1s3un31e% DNA FUNARUG
UzauUladINIL 10 aeiug takn e 19as 2 @981 1 @990 2 @991 3 a99a0 4
#31 1 0¥1 2 a¥e 3 0¥ 4 msinwidfussBuustlovidensoyintuaznisiamunnsUgn
e N AT RILIVRETY

Abstract

The study, survey and collection of mango cv. ‘Bao’ in the Lower Southern.
Aims to create a database and select the good characteristics of mango cv. ‘Bao’ in
the lower southern for conservation program. Conducted a survey to collect
information on planting sites and outstanding characteristics of mango cv. ‘Bao’ in
three provinces; Songkhla, Phatthalung, and Trang, with the interviews of local
governmental officers and farmers. The samples of leaf, flower, fruit and branch were
collected to identify the cultivars with taxonomy method. The leaf samples were

collected to analyze DNA and tacking the genome. The results showed the total of
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68 plantations; 28, 25 and 15 locations in Songkhla, Trang and Phatthalung,
respectively. There was no difference of cultivar only Mangifera indica L. Var was
found with taxonomy method. But the DNA results showed the significant difference
of 10 genomes; Phatthalungl, Phatthalung2, Songkhlal, Songkhla2, Songkhla3,
Songkhlad, Trangl, Trang2, Trang3 and Trangd. This study is important for further
study in conservation and cultivation development.

Key words: Mango cv. ‘Bao’, Clone, Lower Southern

uni

wghaduldnaniinnudAyelanilaiannsavanldnnniavesdsemelng nandn

o
'

ca

drulngflduslanneludszma Sugnndandunisduinnida 170 Wug lnsuzaaundy
wzaheiugvisauniiuillauazugnnszatgunsnageg ununnIminueinials duavuin
< 1% a v A & £ [y v & a
wéan wannuazlinandnlimnounasnaaunsaldUsylesilunissulsemulaninanuiazia
an vagdRvegiisausen danunseu warlidindugu Jununsnagldlunissenaveims
vaneuin lauA 810z uediauddy wseldluunsdy usnaintidalinueailuisesvanisi
N Ly a I o & o & | da o a a va & A
a13ndgnsaueyyadasegs uzinutuiduiugusidanifngaimasyrulalaalunui
aalandanindunnygn Audugs Wliggrun slimnzanlunisgnuziisiugivindu
naranaradunisdn dmsunialdneuaisdivarenuiduurasUgnuzdiauidfyves
Uszdlnelasamgludminawan dfinnsvgniluaiuvuinlng fiivisauiisudgnl
wazauivgnuuiunateduas egdlshnudaliinisfinviiieimuinisudnuegiiaunly
wunUsgnauiviinenuitvgnuinddinisugnivegiulszaulymaulnsudielongiu
wnFudnnidanunisidinaevesdngily I9e1adwalilusuianerainnisgyieves
uziiugnIsuAvdadld Jeduussiiulandidenddgyfiaisaziinisfnusiusuaissuy
wzinunddnuauzivulunuinialdneudiawieniseusndiuglvinseg niouralinse

o

Juundnvaziduluaisfudnuvaede aladaau wazdilugnisregenimuimalulad
a o & o ) @ v ey A i
wangaulunndnduaziiunisilugmsiaumslduselevdamuau 9 delulueuien

52108UIsN1539Y

munsdeyadosiuinfuumdsgnuasdnuusisuresuzhauluiiufivosudas
Famdaluiuiinialdneudns Wun aswan ings uazds Tagldteyayfend (Secondary
data) 31nt8N@15TOYAVOIMUIBNUAINY SIuAUTeyaUgundl (Primary data) 91015
funwaideyaan inumsiua inwaTe e uasmTeinuasnslufiug

Fadonuzihaunfifdnvusiluiiuiidndnlnefinnsuisuunniudnumgig
NONYAIANT 91989310 descriptors for mango MNANTIUITVBINEANATOINUTNY NoY
ANATRINUGHY NTUTVINITNEAT (2557) wae International Plant Genetic Resources
Institute (IPGRI) (2006)
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fufiunisdrsafamuduiinnadeyaiily liun msiedyidule engnisiiuien ms
Tinanan Tsnuazuvasiiny iuszozina 2 3

Avuasaasfureszshaunfiliinnisfadenlianuvasgnenan eifugen
et lUldveneiuglnonsdeusend mivAnvuisuiisunisieiyivlalunimeas
nadeuIeuifisunisUgnanesuuzshauluiuiinuduelmsauas ulnafuiiniald
nouaeraly

nsUuiindeya

1) ufinfifpmagfienans (GPS) wessunzahauniidaidenuaziiuseds

2) foyadnuaiznimgnuenansidsanure sy

Y
[

3) YayausziAvesiuuzihuuNdilun1sd1sn lawn engiu nislinandn n1sidn

Y
(% T~ a

yhanevesdngity winvesdlsauazuuasiny dnunireins wazdudldsuanudevneniogn
vihane
4) Yoyagnileuinel 1wy USunanin QUi AT AN TNLINEEY
auazaauil
seppian 2 U (Busu gaAu 2559 Augn fugeu 2561)

uwaaUgnuzsitsunluiunaalaneuadudminnde Wge wazdamingean

NANT5IY WazaAUsIema

MnmsdTemsiuduziinuluiining 3 Smda wuii fundsUgnuzaaanu
1w 68 uvas Sminasanilunasugnanniigad oy 28 wnas (M99 1) sesasundandn
p¥adrudu 25 unda (9197 2) luvaizAdminimgsiiundagnilesiigniiuiu 15 unds
(M397 3) 9Innsduneel nud szshauivgnlufamiants Sergdaus 1-50 T Ugnsey
9 ustu § 1-18 diu Ugnlagldwan dulvglaiinisguasnuivdesmusssund Tuvas
ffminasvauagingalgnuzanauniuedn dnilvgugnineldwdaudiitisivgnlaenis
yufs TneUgnuuuensed wazUgnitudistu (nwdl 1) flengsaus 1- 100 T S1uaudu 30-
800 Ay TudamiaingeadivgnuinainuuazAuuegeay 1 578 J9muaU 16 wag 20 A 1

fnsquasnuUdesmusssued ludminamwaniunesefiudesausssusa
n1sauasnuinisladeind laun 46-0-0, 15-15-15, 16-16-16 waz 8-24-24 14lu
091 1-2 Alanfuseduded Jay 1-2 ads ldtedun3d 2 Alandudedu ldlaz 2 ads uasld

(%
[

Jomanludnsn 5-20 Alanfusdesu ldUay 1 At nslddednsnldinunsnsdulnggain
yuranseavy nsajundeazldadeludiuamuin dnsdaudeimninoulaedinuaafeddaas
MIINLIALWIAE Aaiteune inwasnsamlvgviuzilmenggniainlag 2 s lngldans
Inlagisevadunan 19ludns 1 AlanTusdeun 200 dns nasandeAunendszana 20 Tu

! [ [ ] a 14 a = a [
uzalMazeanAeN vasaneanaenUseunnl 20 Juiurandn Iinandnade 30-100 Alansy
Aefunasou Tuvuziuzilaesnusssuriizeanaanluiousuiiny uaziiuiiesly
WauNuAIusAuIAN Uanginaudunaufeusguusinaiu1an NyasnIuIeusalaemy
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dmFungdraunazuaninaainuesinedy 4 Aevisgnazlidsiaguilaalidonuilaa
dewnvnuadnunn edes Wedisuiuusheiingy 1 flungwagn Lnwnsnssivinglaly
5781 5-90 UmiseAlansy finsdwezihauiiulusmined nansnemeive Saminasan
MANIBY FainuATASITINTIY Wesdlnal uagnjaunnamuag

d' ! 1 dl o dﬁl dl U U
f197199 1 LLWﬁQUQﬂ@JSN’NLU’W]ﬁ’]i’JﬂI‘UWUVI"NWJﬂﬁQGUa’]

anuiiAu 91y (U) A ifn
1. 4. 3 o aflovdde 9. dwiuAs 9. @wa1 20 150 2 19) 47N E0670054 NO798624
2. 1.3 0. @7avide 8. @nuAT 9. @Al 2,13, 18 200 (1013) 47N E0670201 NO798575
3. 4. 5 ¢, afeile 9. @IMUAT 9. 89van 10, 50 250 (613) 47N E0670235 N0799427
4.31. 5 6. @9ile 9. A9UAT 2. @A 8, 40 25 (213) 47N E0670872 N0799237
5.4. 5 6. @79visle 9. F9UAT 9. @VaN 20 200 (5 15) 47N E0669715 N0O799647
6. 4. 5 0. @790 9. FINUAT 3. AVAN 48 70 (3 13) 47N E0670310 N0799384
7.4, 5 0. @79l 9. F9UUAT 9. @A 2 30 (3 13) 47N E0670348 N0799049
8. 4. 5 ¢. @il 9. AINUAT 2. E9a1 6,7, 100 800 (2013) 47N'E0670145 N0799189
9. 4. 5 ¢, @il 9.89UAT 9. @8N 18 100 (3 19) 47N E0670060 N0O798945
10. . 5 o, @fvile 9. @UUAT 2. @A 3,30 80 (2013) 47N E0670524 NO798873
11. 4. 5 o, aneile 9. @3UuAs 2. @@wan 40 200 (213) 47N E0670556 NO799472
12. 3. 5 o, afeile 9. @3UuAs 2. @wan 50 60.(5 13) 47N E0670863 NO799167
13. 3. 5 o aneiile 9. @3vuAs 2. @@wan 70 500 (9 19) 47N E0670535 N0799164
14. 4. 5 0. gfievisle 0. FUUAT 9. dwar 42 120 (3 13) 47N E0670545 N0799102
15. 4 .5 . @fievisle 0. §9UAT 9. dwar 40 120 (3 15) 47N E0670883 N0799091
16. 4. 5 . @fievisle 0. F9MUAT 9. @war 50 100 (5 15) 47N E0670772 NO799054
17. 4. 5 o @fievisle 0. §9UAST 9. @war 47, 100 500 (1515) 47N E0670654 NO799183
18. 4. 5 . @79visle 0. FUUAT 9. @war 30 -50 100 (4 15) 47N E0670711 N0O799386
19. 3. 5 o @fndle 0. AINUAT . @8 5 70 (2 13) 47N E0670734 N0O798993
20. 4. 5 0. @fievde 0. AWUAT 2. @wan  15,30,40, 50 160 (519) 47N E0670536 NO798987
21. 4. 6 9. @VsnLe B, BINUAT 2. &A1 6, 20 180 (4l3) 47N E0670479 N0O798072
22.41. 6 0. WA ©. FWIUAT 2. @A 2.5, 25, 60 300 (613) 47N E0668686 N0803761
23. 4. 1 6. U190 9. E9UAT 2. 89781 2 60 (2.51%) 47N E0664542 N0802336
24. 3. 4 0. AN 8. ANINTE 2. A9A" 7 250 (713) 47N E0657201 N0826064
25. 4. 4 0. AYA 8. AVINTE 2. @A 20 50 (1.519) 47N E0656861 N0825360
26. 3. 4 0. AT B. ANINTE 2. E97A" 40 330 (9.51%) 47N E0627766 N0835564
27.31.6 9. U9AU 9. ANINTZ 9. a9Ua" 40 100 (213) 47N E0660795 N0820968
28.11.6 9. UDAU 9. @INTE 9. 89781 32 100 (213) 47N E0660639 N0820907
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M13199 2 uvdalgnuzaitaunndrsiluiundmianss

anuiiAu 91y (V) A ifn
1.4, 6 0. 199 0. Wl 9. A3 7,4 4 47N E0582504 N0832627
2.3. 2 9. 489 9. WILET 2. A5 3 4 47N E0584288 N0829909
3. 3. 2 6. 999 8. UL 2. A5 1,24 6 47N E0584238 N0830328
4. 3. 2 9. 999 8. WILET 2. A5 1,2,3 11 47N E0583941 N0831482
5. 3. 2 6. 999 8. WILET 2. A5 2, 3, 40, 50 18 47N E0583903 N0831537
6. 3.3 6. W93 9. UL 2. AT 1,5,6,30 15 47N E0583242 N0833654
7.4, 1 0. 999 9. uled 2. A3 15 4 47N E0584910 N0834841
8. 4. 7 /. 909 8. U1lYd 2. AT 10, 44 2 47N E0585027 N0834878
9. 4. 5 0. e . ules 9. s 2,5 6 47N E0574711 N0838007
10. 4. 6 9. wwlued 0. ules 9. 73 4,5, 15 3 47N E0573870 N0838061
11 3. 5 9. wwdlued 0. ules 2. 039 3,4,5 20 47N E0574430 N0838115
12. 3.7 0. azue 8. Wlgd 9. A5 1,8 7 47N E0578491 N0838418
13. 3.5 o wiles 9. wles 2. A5 2,20 6 47N E0576127 N0O837913
14. 3.6 a. 51@@ 9. 1oy 9. AF3 5 5 47N E0581365 N0847006
15. 3.1 a. ﬁ’mm 9. 183 9. 03 1,10 8 47N E0576597 N0849666
16. 4.1 @ ﬁ’mm 9. 183 9. #39 1,10 7 47N E0578433 N0850891
17. 3. 4 o mudss 9. e 2.053 10, 12 5 47N E0564969 N0831704
18. 1. 9 ». lanviae 9. L9 9. A3 5,10 5 47N E0566829 N0830268
19. u. 1 o, uil@znlls 9. 199 9. A3 7,8 5 47N E0560254 N0834954
20. 1.1 o langs 9. AuAs 9. 953 35, 40 5 47N E0557618 N0831345
21. 4.3 o lAngs 9. AuAs 9. #33 1,5, 30, 40 5 47N E0557016 N0829716
22. 3.4 @1 1ANg19 8. NUAT 2. A5 12, 15 7 47N E0555875 N0833033
23.31. 2 0. U190 0. AUFe 2. 9139 5, 15 20 47N E0559707 N0820596
24. 1.3 @, AUAILA 0. NURY 9. AT 10 8 47N E0554470 N0814632
25. 4. 2 0. 797U 9. NUAY 7. AT 12 10 47N E0560752 N0814965

M19199 3 wnaslanuzaisundnalununTminivas

anuiiiu 21y (¥) IR fifn
1. 4. 10 o 8107 0. 189 2. Wnga 5,15 16 47N E0628627 N0837701
2.4 5 9. W19 0. tas 2. ¥nas 20 500 (1113) 47N E0621040 N0845292
3.4.6 9. Wy19u 9. Wad 2. Nas 23 150 (619) 47N E0621932 N0845506
4. 3. 6 9. WY19uU 9. LWos 2. Nas 5 20 47N E0622659 N0845720
5.4, 9 a1 w1 0. 1iled 9. 1inas 1,2,6 100 (313) 47N E0620861 N08A6656
6. 31. 6 A.lng 0. duan 9. ingg 15 100 (319) 47N E0628850 N0832386
7.3 6 . vilng 0. duau 9. vige 15 100 (319) 47N E0628947 N0831910
8.1 8 5. mulws 0. duau 9. Wmgs 20 450 (10l%) 47N E0627245 N0836457
9. 3. 8 5. mulws 8. duau 9. Wmgs 20 300 (8l3) 47N E0627156 N0835335
10. 3. 8 9. vulwd 0. ludoau 9. dings 23 100 (419) 47N E0628683 N0836784
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A0UNLNY 91g (V) IUIUAY G

11. 3. 8 5. vulnd 0. indoan 2. inge 30 70 (2.519) 47N E0628610 N0835856
12. 3. 8 . vuld o, Lndau 4. finge 25 100 (219) 47N E0627766 N0835564
13, 3. 8 . vuld o, Lndau 4. finge 25 200 (513) 47N E0627703 N0835810
14, 3. 8 . vulnd 0. indau 2. inge 20 300 (8l3) 47N E0628145 N0836123
15. 3. 8 . vuld 0. indvau 4. sivgs 5 20 47N E0623876 N0833536

A 1 SnvasiUasesiisdgnluiiungu (n) waszsinslgnuuuynenses (V)

1.1 Anguzaiaaun
Tsauazuuasiidrsanuluntasgnuzaaau laud lsathvy 511 franuinend
muouulylu Ay mdedndu wultnndm nueuaiewa (nnd 2) nudamuine
szunnlunndamin ludminawauazimaunumsnsguasnuilagldisnisdausfanian
¥hane uwiannsidludsianud wneesnsaulnadanic3luanieg lifinswvihane
wagl¥3sninliiudaguensiuuaudniluldling arsidauuadily liud wulasi 1

=

(81113ngq) twanlevgniu Induin wasiiinwasnsuieseldasidnuuausdining 13
aswillalle Tnednwagmsdwiaevesfnwiazyiaunnsineiy (13199 4)
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M19197 4 SnwazMsiiatevednJugiaL

Ainguzaag ANWLDINTT
1. Tsathuy Tunzhadaduduvadafnnnuuamansinaiduiidnumena 1 adefude
AAVUILAUNIANENANS 2- 4 Tadling
2. 999 Tsarvhaziiarieunly Tonen uasnasou Tanvuzwiioumivioduddneg

q q

Juwsdude Jadewienaazsrmaaduuniy

3. HNVUINGTI

pasdutemedioalalaeisilaudandu nuauardaiuseulyluaiuidentsd
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Aty vliAneslne vuswenniulienauseuddiu viliviewvieanmsgnén
anedumg lidungalvsy lumdessas Sudumels

4. uaunlyly

Annuluseu warasrawduledusazeandnuinu wseshululrmiuRniu waende
Anfwegnglulutiuaudinud lneszinfuwhareialuaumidewsdidulu duiane
AN DA INBNAIY

5. waswds

aenudeRIndIEen uagly

6. WWABINIY

aenudEInYenen nuaen Tudeu uazvengeu

7. duinnay

AnUNdIINly vangeu fa ddu aen vise A lvidIus1e) Yasiiunigngaiui
\desdiseslul Tushuiien luieSyiuln vSouaszunSy

8. UDULITHA

r-:l' & a0 e = ' '
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1.2 A5 igusele
uzsauuennlduslaanafundnunsnsiiuwl gy laun usdiudy il
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2. anwaEnIngneAaasuzdasur lunaldnouans

N1373IADUANYULVRINUTULUI AUUINTT 14 wianses Uy AAuaTony
WA, 2542 d1UNANATEITUENY WUl wrdiauIddnyuensuUIUNalveIn 5 1uas 81
suseu nswaniaduwuunss Usvestuiivevwu Yangluseaunay gauluasuises

a 1 a a laa a ¥ e 1 aa a 1 o a I~ =
vouluiseu wnuluiseu dluuniid@enau dlussulididetseu n1sinseideululussidou
a [ 1 [ U < = = d’lj a @
wadvsaalugulundu sunihdanswmaludens audnvesgiunaiu INVeIRatvuInan
n3tlvadrevemananyuIuLasnsenavIveHalaaInag 45 831 T8951UNG VIO ue
11807190 TING ALNLILOVDINE LruNLavavinevaNalill Wdendidden (A il 4) A1s
f1udnvagUszdniuguasanuusnangneaIans wudl dgdinuiie 3 Jamdn Ll
anwazAunnaratudunsdhaunsdafendy dnvagn1ensinens n1sinnen nsAnka 7
lpannsdise dunauazaeunudnvesuaifinunvisedestuediunisguasne 81gns
Nuieveslzanutosnd 90 Ju lneinwnsnsiiuiienn 20 Tundsoonnen wsenisiy
Basduneanuwena uzhsuiiuralidinzaniewnnnuziiunenaiuidieeusy
(Lihngan) ddlonafuidund (nmd 4) geniandediulvaginunsnsikdnienisdmiieas
nanuenggna drununsnsnugnlililadmiiessdaeslieenauggniaiuneluiiou
U f= = 9 = ° & | A ay = I3

nuAustauay wilud wa. 2561 Mldrmaliuzinvdosnusssusfnunilaazdy
wanegu lusuferiuiuzaiegn uzawn uzahanuield usiwawiiuiie wazliide
ganaen asulidngmaninuesiinuily 3 Ymiadinsluggniawazuenggnia (nwi 4)

AW 4 GNBUEFUFIUINGIVBIULUINUINALIRDUAN
34



3.

A159LASIE DNA

nnsduiiuimeglutzaineuan 3 dada liun 033 @aawan wazivgediuau 24
A19819 (115199 5) U1lUTAs129 DNA LilaN1AIULANAIINIaT UGN SSUAIEmATiaA RAPD
nnsuageumglnsmesdiua 7 Twswes Unnguaufuwediianuuandiesiu (nmd 5-

11) wazAINNITHATIERANULANAIINNAUTNTTNINNSHUaRARAUALE U8 TUTINTY
NTSYS U731 @10195090NGULZIIUITININ 24 fa81a 19awau 11 aesiu (0 12 wag

24

5199 6 ) Tutagtullnamdeussiieduau 10 anusu

a o 1 o o A
M1919N 5 %@%allSNUQLU']Wﬁ']TJQLLaSﬂ@ILa@ﬂ

Fo-ana Airnsulas 21y () Anaulas
1L wwanysal gauins 4. 5 o, w1ty e. Wes 2. 9ivas (Ph1) 20 47N E0621040 N0845292
2. WNauAs Myuad 1. 5 n. w1t 8. 1les 1. inas (Ph2) 23 47N E0621932 N0845506
3. uewrdou qrisamd 1. 6 n. wandu 0. 1Wes 9. Wings (Ph3) 5 47N E0622659 N0845720
4. u9afld Yaug 3. 6 0. e 0. wduaw 2. Wngs (Pha) 15 47N E0628947 N0831910
5. weaHut §1as 1. 6 il 0. 1duan 2. Wnas (Phs) 15 47N E0628850 N0837701
6. wielana luviadny u. 8 m. vulws . lwndau 2.5maa (Phe) 20 47N E0627245 N0836457
7. W93¥nt Waes u. 10 0. 8101 9. Wes 2. 9inge (Ph7) 15 47N E0628627 N0837701
8. Wetasey Wl 3. 5 9. @nieile 8. 39AUAT 9. @398 (S8) 100 47N E0670145 NO799189
9. UNYIT FITINTOU L. 6 . VoAU . afiansy 3. awan (S9) 32 47N E0660639 N0820907
10. W Juvue 4. 3 0. ailide o, AwuAT 3. aswan (S10) 13 47N E0670201 NO798575
11, wedsey s35ulaf 1. 6 ». Tala 0. Fuas 9. aswan (S11) 25 47N E0668686 N0803761
12. wianaula gas 1.5 aafivde o.dmuas 2.awan (S12018) 40 47N E0670711 NO799386
13. wigUseitd Junls u. 5 0. allande o Amuas 3. awan (S) 50 47N E0670235 NO799427
14. wwaydly a30UWUS L. 6 7. Uaau 8. afiense 2. @3van (S) 40 47N E0660795 N0820968
15. Wgieu guaius . 5 ». aflwdle 8. dmuns 1. @9wal (5) 100 47N E0670654 NO799183
16. wivesfin waslng 1. 1 a1 Ianens o, Auds 9. ns 15 47N E0558912 N0831522
17. W3 wide . 6 9. glae 0. Usindeu 3. 3 15 47N E0575525 N0802973
18. wiganla Snanns 4. 2 . o9 0. Ule 3. A 70 47N E0583903 N0831537
19. UYL WONYIE 4. 2 7. F09 8. W1l 2. A 4 47N E0583903 N0829909
20, wwaTan AW 1. 7 a0 0.ulea 2.959 44 47N E0585027 N0834878
21, WENag @1 1. 7 A avde 8. Ul 2. 053 8 47N E0578491 N0838418
22, wieUseAa Inladnd u. 5 0. wles 0. uiles 2. n3s 20 47N E0576127 N0838418
23, UNYRQYIIY WAl 3. 6 9. umilued 0. uiles 1. n 15 47N E0573870 N0838061
24, wnayssal guum o, 5 g uwilues 0. uiles 9. 03 5 47N E0574430 N0838115
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1Wnas (Ph) devan (S) A3 (Tr)
A A A

f Y Yo )
M1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20 21 22 23 24

“““-uﬁ--‘“.—u—ws-ao—wu

T - — — — — — — — Wo— — ———— — — — — — — — — —

Al 5 JULvukaURDUevBzisu U amas (Lane 1-7) §swinasan (Lane 8-15) wazdaninnds (Lane 16-24)
nnAllne1sieiis sglnsiues OPA-01 M Aa DNA ladder plus 4u1a 100 AU
e Lane 24 Tutlaqdueneg
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Wnae #3981 (S) A3 (Tr)

A
A \ A

f

y (Bh) o \
M1 2 3 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A 6 JULvuLURBUeTewdInuTuiunIvinivas (Lane 1-7) fwinawan (Lane 8-15) wardaninnss (Lane 16-24)
Pnnallnesieiia saglnsiues OPA-02 M @ia DNA ladder plus 3u1n 100 diua
nuewmn Lane 24 Tutlagdumne
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#inas (Ph) dsvan (S) a39 (Tr)

.... L ' S44 pEE e B ' e b e b

[ SN e b= e & Pt g e B Sew e S

—_—
—_—
—_—
—_—

—
—_—
—_—
—_—
-—

—
-

200 bp

Al 7 JUkvukURDueve Nz s U UL IAmas (Lane 1-7) §svinaswan (Lane 8-15) wagdaninnds (Lane 16-24) nwailnensiofia
melnsiues OPB-06 M Aa DNA ladder plus wu1a 100 fLua
e Lane 24 Tutlagdueneg
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#nas (Ph) #3van (S) A543 (Tr)
A A A

M1 2 3 a4 5 6 773 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

3,000 b
2,000 b
1,500 bp
1,200 bp

1,000bp e WD WG S g e G TS ey S e G e G S G G S G e G e S G G

TTT

——— — — — — — — — — —

— — — — — — - E— — —_——

500 bp

Al 8 JULUukaURDUeTezI U TIUNTIvIRivae (Lane 1-7) fswdnawwan (Lane 8-15) uardaninnss (Lane 16-24) 2nwaline1siefin
melnsies OPE-14 M fia DNA ladder plus ¥u1a 100 eikud
e Lane 24 Tutlagdueneg
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#Wnas (Ph) davan (S) A3a (Tr)

A A A
f Y o

M1 2 3 a4 5 6 7778 910 11 1213 14 1396 17 18 19 20 21 22 23 24

e T e e e I . — . — —

- - — — - G- - S —

500 bp—

G S G B SR e R SR S e SR e . s e . .

A 9 JULvULaURDUevBINzIRU UL TRmas (Lane 1-7) §swinasan (Lane 8-15) wadaninnds (Lane 16-24) nwailaensiofia
melnsies OPP-08 M Aa DNA ladder plus vu1a 100 ALUd
e Lane 24 Tutlagdueneg
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A5 (Tr)
f Y f Y f 4 \
M1 2 3 4 5 6 7 8 910 11 12 13 14 1516 17 18 19 20 21 22 23 24

ings (Ph) d99a1 ()
A A

1,200 bp——
1000 bp——

500 bp——

200 bp——

Al 10 UsUULaURBWevNzIAU U iamas (Lane 1-7) Yrinaeaan (Lane 8-15) wagdaninnss (Lane 16-24)
Pnnalineseiin mglnsiues OPAN-12 M Ae DNA ladder plus 4u1a 100 ALua
e Lane 24 Tutlagdueneg
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A54 (Tr)

#nas (Ph) #3van (S)
A A

A
f A\ \N{
M1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20 21 22 23 24

\

3,000 bp
2,000 bp
1,500 bp
1,200 bp
1,000 bp

500 bp

200 bp

A 11 JUsuukouRueve sz T Iamas (Lane 1-7) Yrinasaan (Lane 8-15) wagdaninnss (Lane 16-24)

Nnnaline15iefa saglwiues OPAL-20 M e DNA ladder plus ¥u1a 100 @Lua
e Lane 24 Tutlagdueneg
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Coefficient

Al 12 inulasunsuwansauduiusvesusiinut lununfminivas Jaminawan wasdminnsa 31uiu 24 dreg1e anmsldmelinension
mglnsasiiuiu 7 nswes dmsu S12 Tudyduene
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A5199 6 ANYAUNLUINUINLPIINIATIZN DNA

fisuua anenu wnaLUas
1 wwanysal gauins 1.5 a. w1t e, We 2. 1inge #naa 1 | 47N E0621040 N0845292
2. UNNANAT IYLA 8. 5 0. Wy 8. Liled 3. Wnga Nge 2 | 47N E0621932 N0845506
3. WBLasey WAl U, 5 6. @79Ae 0. AauAT 9. @38l awan 1 | 47N E0670145 NO799189
4. Wipd ey 535ULYR L. 6 9. TalA 0. AIUAT 9. @VAI @auan 1 | 47N E0668686 N0803761
5. uewrdeu qrised 1. 6 0. wandu 0. es 9. Wivigs awan 1 | 47N E0622659 N0845720
6. wielanas lyoiadey u. 8 m. vulns . Lundoau 2.5mqq @1 1 | 47N E0627245 N0836457
7. W93¥nt Waes w10 0. 8107 0. 1des 1. ings dwan 1 | 47N E0628627 N0837701
8. wpaula $man1s 1. 2 o, 909 9. W1led 9. A @wan 1 | 47N E0583903 N0831537
9. WLV @01 U. 7 7. axe 9. WIlEd 2. A @wan 1 | 47N E0578491 N0838418
10. wUszAn 3ladng u. 5 0. uiles o, uiles 4. n¥e aewan 1 | 47N E0576127 N0838418
11. ygys1e waaki a6 9. umilued 0. uiles 1. e @wan 1 | 47N E0573870 N0838061
12. wassa vuu . 5 0. wvituad 0. wiles 2. 93 @wan 1 | 47N E0574430 N0838115
13. WNYLTY Wonwe U. 2 f. 84 8. U1led 3. 3 M3 1 | 47N E0583903 N0829909
14. wvesin waslne 1. 1 a. lane1s 0. Auda 9. 93 #3594 | 47N E0558912 N0831522
15, Wgidey guanus . 5 o, afldle 8. dmuAs 9 @481 | @812 | 47N E0670654 N0799183
16. wpUsedU Junls . 5 o. aflande 0. AmuAs 9. awa1 | @war2 | 47N E0670235 NO799427
17. wwawdly a3auWus U 6 m. UsA1u 0. afiense 2. @ | awan 2 | 47N E0660795 N0820968
18. Weg s Soug a1 6 0. vlng 0. 1A 1. inge #9a1 2 | 47N E0628947 N0831910
19. W3R AuTuz 1. 3 6. @7enlie 0. AIUAT 9. a9Tan @wan 3 | 47N E0670201 NO798575
20. W9ENT @I330SH 1. 6 . UoRu 8. allansy 4. aava1 | awwan 4 | 47N E0660639 N0820907
21. unaiush fas . 6 mulnd 0. lwdbau 2. g @evan 4 | 47N E0628850 N0837701
22, WgITING utige 1. 6 9. dlay . Usimdeu 2. 959 n¥13 | 47N E0575525 N0802973
23, wwa¥aR 93w 1. 7 ngos o.uiles 2959 n312 | 47N E0585027 N0834878

A3UNaN1338 uazdalauauus

nsdmauazdndenuzanauiluiiui 3 Smie Tin aswan a¥s uagings wuind
WaIUgNuza TN 68 unad lngasvanildnuiy 28 unad aFadnuan 25 unae uagiing
fwu 15 umas ugshauniinwuynunaslifiensunnssiulusudnuagmangnuemans
uzshafidrsranud 1 wila Ao Mangifera indica L. Var. MsiiAT gy DNA S1uunuzainaun
19d1wau 10 ane laud 9inad 1, Wge 2, @9wan 1, awan 2, aevan 3, awwal 4, 039 1, a5
2, n§1 3 uay 9¥e 4 wazdmamunsusngueslsauaziuas 8 vila ldud Tsathun s
Framunen ueuzke uauwyly idsutls indedndu uazsnuiinnda
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aAldnauans
Comparison on Clone of Mango cv. ‘Bao’ Planting in the Coastal Saline
Soil and Normal Soil in the Lower Southern
AENNE UAIUTII aydmnd Munaum anelvy wnsng qf lveded
Astiu gy szann
Sayamon Kaewbanjong Anuwat Kumpeangkeaw Saimai Nopparat

Yuwadee Chaiyasang Kiranun Mohpraman

U¥ILUN, EU9U, AuLALY18i

Mango cv. ‘Bao’, Clone, Coastal Saline Soil

unAnga

nsnadsuIeuifisumsugnanedunzshauluiuiinuduseilmsawasiung
fufinialdnoudns dudiunisseninadiouganau 2562 fadoutusneu 2560 a quéide
wagimLnsneaTaal sunomalug faninasal uasudasiiufiduiumetmeiaves
NN sunenszladud dminasan fnguizadilolUSouiisunsaiyiiulafuuziing
wiivgnlufuuniasiufumeilmeia Buannnisugndundushauiadluulas uaz
Fousanaesuiiidnuaziainnissiusnlull 2562 fe aedunis 3 uazaeduasuan 1
puasny wartiufinninatadivln wuit nsUgnueshaulufufifuund vssusshauany
fum3s 3 Temsesyiulnduaiiedsniugs 8,57 wufiluns uasAadeiduseuds 0.47
wUAIAT dauaefuasan 1 TAladeniugs 4.74 lwuRlung uazAndeiduseuis 0.30
wufwns drunisdgnuztiaaunluiuiifudsesilmen wui fundugiaaundnng
wigAvlndninunddniies Tnedundiuzaisun ey 3 ey flAiAnugaaie 80.38
WwURLLAT 1dUTERAY 5.33 WUl wazauninslulade 37.38 wufiing uazas
fuflumsidsugenfundmzshaunuaeduiugd Weduilony 1 U Gwanmsfnuivh
THaunsauuziinwninsiamsainisdgnugshauiluiiuiidududndesld uins
L3LAulnABUTNTININUNR

Abstract

Comparison on clone of mango cv. ‘Bao’ Planting in the coastal saline soil
and normal soil in the lower southern. Implemented between October 2019 and
September 2021 at Songkhla Agricultural Research and Development Center, Hat Yai
District, Songkhla Province and farmers' coastal saline land plots at Krasasin District,

Songkhla Province. This objective was to compare the growth of mango cv. ‘Bao’
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grown in normal soil and coastal saline soil. Start by planting mango cv. ‘Bao’
seedlings in the plot. Then grafted the scion onto rootstock including clone of mango
cv. ‘Bao’ from the collection in 2019, Trang 3 and Songkhla 1. Maintain and record
the growth. It was found that mango cv. ‘Bao’ cultivation in normal soil areas The
average growth of the Trang 3 was 8.57 cm in height and 0.47 cm in circumference,
while the Songkhla 1 had an average height of 4.74 cm and an average
circumference of 0.30 cm. In coastal saline soil, it was found that mango cv. ‘Bao’
seedlings grew slightly slower than usual. The mango cv. ‘Bao’ seedlings, aged 3
months, had an average height of 80.38 cm, an average circumference of 5.33 cm,
and an average leaf width of 37.38 cm. At the age of 1 year, the results of the study
suggest that farmers can plant mango cv. ‘Bao’ in slightly saline soils. But growth is

somewhat slower than usual.
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uzshaudaduiiviosduriavideiiuddauazugnnszmeunivarsegunumn
ffavesnialdvosussmalng duavuinidn naanuaglinandnldiiounaoaiiad
Sutssvuldamafuuassagn %mzé’aﬁuaaﬂiﬁsmﬂgm frinseu warhiindugu Saumng
flagldlums Usgnavamavianesiia Tiun S1uzang vehautd violdluunsdy venannd
fefinueludesvosnisliasfidgnsduoyyadaszge annsfnuidrsenunuuay
Aadenaneduuziiauiludminaswan a5e uagivgs Adnduuseningg 2561-2562
wuIduvasUgnuzshauidiuay 68 unas Inedminfiugnuziisuimniign Ae dmin

Y 9
U v

A9781 IUIY 28 hitad IUIAANTI T1UIU 25 WRAY LLaz%’qmmwqu@Jﬂﬁaaﬁqmﬁ’wmu 15
WIAAY LaLtlayinN15ILATIZY - DNA @150 UNENEAUNLUIWUINT SN B 91U 10
ANUAU AD @AY QY 1 WNad 2 @98 1 #9981 2 @9van 3 #9981 4 @39 1 M9 2 m3a 3
[ = [ | [~ o a =1 r-glj ¥ o [y
LagmIg 4 (ﬂaasﬂﬁl, 2561) Taga1nn1SANYIAINA1ILTUNITAMIUNTINE L UBIAUE NS UNNS
AMLADNLYINUY AIUUTIRDITINSANYTUSIwaLL B e AL ANUTALRUNINTUNINITIANIT NS
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The Study on High Density Planting System of Mango cv. ‘Bao

Astunt mangdseana 351 Useuiug o1ms Asdals

Kiranun Mohpraman Wiriya Prajimphan Arporn Komgisaro

Uzshaun, syevdan, Msugnuuussestin
Mango cv. ‘Bao’, Plant spacing, High density planting system

UNAnRgD

mMsAnwnsgnuzshaulussuumsgnuuussesdalaelinguszasdiiodaiden
syogUgnimnzaudmiunsnanuzshavielfifuteuusilummdmzhauwussey
Tl seansnn mﬂmimaaqﬂqﬂmzmumﬁiwzﬂgﬂﬁmGﬂ,éfu,ﬂ' srevUgnauaiugln
Tunsudnlsing A Szoy 6 x 6 WRS LAvUgNITEEdATl S88Y dxd 3x3 LAy 2x2 WAS Ui
masyiulplussozusnudsisasgn (15ieu) Hwuindusouisresdidiu miugwwes
A waziduraudnansvemsay luwdaznssadsldlinnuuand1aiun1eada duuzaiisund
laifaengiinfouarlinondndsiuisfosdinsfnuiiufusoluTarannsnaguliissesdgn
Taflmnuwmanganlunsianuzaiaewu

Abstract
The Study on high density planting system of mango cv. ‘Bao’ aimed to

select the suitable plant spacing for mango cv. ‘Bao’ production. To be used as a
recommendation for effective high density planting system of mango cv. ‘Bao’. From
the experimental planting of mango cv. ‘Bao’ at different plant spacing, including
The recommended planting distance for fruit production is 6 x 6 meters and high
density planted at 4x4, 3x3 and 2x2 meters. It was found that the growth in the first
period after transplantation (15 months) on the whole circumference of the trunk,
trunk height and the diameter of the canopy There were no statistical differences in
each treatment. Mango cv. ‘Bao’ trees have not yet reached their maturity to
produce fruit. Therefore, further studies are required to determine which plant

spacing is suitable for mango cv. ‘Bao’ production.

umin
uzshaudnifuiinesduiifiendnualvesiiufinielfvossamalng naauiadnui
19lA fwafneguusiuiounasnied TslfiFondedmeneiusivinuszesinainisoonsa
wanAnaunsadindiglitaaaviouUssUnariiyadidoniisdoudiage uzaau

62



winAulaldFluniald daanmedunnyn anutugs Faduanmolennaiilidesimanyan
Tunstgnuzshaiugisiinduanaianans iesnlasialuwdvnnidunngnuzsiama i
%ﬁmnﬁ@tﬁdmmqﬁ'ﬂLLazé’ﬁumm’jwmiaaﬂmaﬂ (undnid, 2553) Yagtunismizdanlu
fuigslireslimnuddguninidesaninuasnslimuaulafufivasugiandnunnn
wiegalsAnudosdonsiasunasuesanindny esugha anmwindes anim
fiona ma= veslanlugadagiufifinsdsuulasegisminidy e munsnuiiieados
Jindideuuriuninwnsnssonsinsinusslugaasslniiiasiinnsugniiafivainvans
Wierdunsussiuaaudsannamsiuiiuveinaindudinunsiite liiiseldndsdu nswan
fiyvtosiuiifiyaannsadminenananannisuusgulsesratunzsirnuiieoradudn
madendmiuinumsnslunisdaaiuseld msAnwideiiofauimalladfimazaslunis
wanuziauLioliinwasnsaiunsathludszendldannisfnvinieldlassnisidouay
fiaunsuanuzahauiluiiufiniald venanagduiunmsinudunisdadonaneduilf
SnwngAudatu msinudunisiansamuiivansanfdududnuisdefefasdamadie
AudnsalunIsEnvennunInsle

nsUgniivszerda 1uisnnmildlunisu¥uusansuanlutuiueu (horizontal
production system) #3o10un3 iunandnlunuang (vertical production system) Fadu
szuvUgniiiingUszasdifioantgyminisdansliinanousyesnsiiuifeadideutragaendu
Wonnanlinadvuansslvg Bmsidfideldiuievlundvesnslinandnduasdumuly
ssozdu neldfouluasdodfavansusznis (Wsuy3,2530) Sasshemaneiugidnenmly
myUgnuuuszesdald witediiafiddnuesnisugnuuussesdafedlonsajuiEudoutulas
Suiimstuassswiuazdsalifulmagsydivladmieanas dulussuuneugnisioy
szuvdndsdesdinmamunumssiuiieifinUssavsnmmslinandn dsuenainavaeliiazanly
Msviena msiuasiadl wagnnAuienandn uddadumaiiulssansamnsuanias
AMNMNUBINADNAIY (NIAST, 2546) msﬁm:nLﬁ'mﬁ’umﬁ@mqéfﬂﬂwaLéum%faué’aagﬂuswz
Susuuaziideyaihinluldldogiion wianunsndwammAfedwuiluliaavumanussgndld
fulsinawndeuld Wy n1sdanswiuguime (Y-shape) Fadussuunisdanswivlinadil
UsyAvBnmgaismandeifenldiulinawmmnivgnidunsd

1 ]

ﬁﬂﬁ%’ummﬁmmﬂaumé’wmmaﬁﬂmmﬁ@miiwzﬂqﬂLLazmﬁ@msmqu

q
=

wiangaulpgngluszuun1sugniuuszesdn Auiun1sAnwssuunsUgnuuuTse Indedl
TrgUszasAion1sandununieundnlildusmnannnaielaiundes Jadulszwunthaula

d ad a o
52 U8UITN15IY
AnwUTEUNEUNITUNULIINUIINUNUAITNARBILUY RCB Aviuaszezlan 4
aa 9] v ! o aay v oA v 9 v v o &
35178 Ingldanesuuzihaundnuaeanlafnfenid 10 919ay 1 au TdssesUgnaadl
- UgnanuAuziinisugnlidng seey 6 x 8 Wns
- UgnsvesBndansaniie seee 4 x 4 1uns

63



- UgnIzesTndansaniuiie seey 3 x 3 RS

- UgnszesBndavsaninile svey 2 x 2 s
eondlufinnaeuiifianmindeunasanautfvesiuilndifestuanmaiuieds
FuieTiemesideunisugnuaaey Tasdgnvnaeuisuifiouluiuiisa 115 Fedidunounis
Fndunsdedl
1) wisndundmzshaufifinrwanysalususaiienisiroasgnlunvamagoy
2) U%’Uamwﬁuﬁﬂqﬂ lofiu uazwIoumvauugn
3) UgnAugslaluImuuNUNITNAaee szazugnauaiuzll 6 x 6 was uazugn
srordafinsdansafanile svos dxd 3x3 uay 2x2 YANAUUGNILIN 50x50x50 IBURLINS
seanunquensAuraudeduvsd 10 Alansuwazluans 0-3-0 Useuna 500 nSusiavay
4) uasnulileuazlasiumindngiynunssudsuuilunisugnuazianisaiuy
1z19v99nTIATINEINEAT (LUY) dmunsnisiiugnszesdaguainuinazdaudiniuny
yunduldliganu 3 wns
n1sduiindaya
1) Sufinfitavnagiimans (GPS) vesiiuiinasou
2) nMslasgivlanazanyureIn1RaUNG
- IPUUALFUTOUNVBIA WU AUV UAZIFUNIAUINAVDINTINY
neulgnuagviaslgnnn 3 ey
- ANBAZEINIIRAUNATDIAIUAN UBDIAU
3) VyaNanGn
- SuiiEalyinann
- USNauNanan
- AUATNHANGR
ALAzEaIT
seppian 2 U (35U ganau 2562 Auga fusneu 2564)
ﬁﬁ’wLﬁumﬂuﬁuﬁ@uﬁﬁaLLazﬁ@umﬂwsmwmuﬂm%ﬁmw

NAN15338 wazaiiusena

fifiunaadsnfiufineaoufiolgniuisuifisunsisyivlnvemeihauniissey
Ugneneq 16 szegdgnanuduugiitlunsnanling fie seer 6 x 6 lns uazUgnszesdnd
530 x4 3x3 Uy 2x2 Wng Tnsdmmdeudunduzshauiiidierwanysaiudausuazauia
ashanoriy ﬂ'aué’waw@ﬂv‘hﬂmﬁuﬁaaéwﬁusluﬁuﬁLLanma‘ULﬁaimswﬁamﬁ’ﬁmﬂ6]
LAEsIMOIMTIY MNHaAATIEARILandlumTeR 1 wuhiluFATedudusadndes @an
pH Windy 7.14) WeiansaunauAiuuziimslddofuiiviasvgalagnsuivnisinens
(2548) ardanalainfiduniing (OM) é1 (Wiinudesndt 1.5 wWedidud) weanedaiiu
Usgloviin (USinaudesndn 15 fadndusenlaniy) dulnumadosiiduussloviviunan

64



(USuauegsendng 51- 100 fadnsusenlansy) neudgnla/mndu Usuanmiundmsudan
warUSuanmvesiuUgnlaenisladedunid (nmi 1)

A15199 1 wadiagviaudasieguarsigemisiivlufuuvameasunisugnusdisunly
sEUUMsUgNuuUUsTEEln

ey enudesnsyy?  msthlad®  Bwnledng”  weavleta”  Tmuvaden®

nsA-Ana”’ (mg/kg) (ds/m) (%) (mg/kg) (mg/kg)
7.14 - 0.2 1.3 4.5 115.0
Y G - 1 1:1) “AWoodruff ‘s method Y5 - 1 (1:5)
*Walkley & Black method “ Bray Il > Ammonium Acetate 1IN pH7

AINA 1 A MAINTIUNTANTUNIT TeNUNUGN Vouzdtiu1TzezUgnangs Tuiiug
AUGITYUAENAUINISINYATUATASTTINTIY Nudl 113

grafunanuzaafuIInmsnIsludnetgyszain 2 weuadluudasugniui 30
damau 2563 naantiudaduiineanisiasaiaule laun 1@useuvesdIiu ANEUed
A kAU ANENa19YRINTINY N T8 3 1w wuduzdhaulinsesyAulaniewnu
LUTOUNVDIAAUTNTUINFIBUT 3 - 1FBUTl 12 JWIAEINUYDIUAAZNTTIITIVUIALILATY
Uszanas 2 Wi aniduniiiduseutaadeyssuna 3.2 wufwng disdwdu 3.6 4.0 uay 6.4

a o w A o A £ a = A =i a1 a -
wunsauaulediongiintudu 6 9 uar 12 weu waglusioun 15 asliAaiemiiy
6.6 WwuAuns WallTeuiisunisugnurasszuzUgndelinuainuuansieiundaiauin
(9131991 2)

al

AIUNSIRTYRUATUAINGIVDIS A UNEIIUNUIINGBUTN 3 - LFIDUNL5 ANl

)=

mMaifisdulszanal 2 whi waenuiudasnssisnsgnlifienuuensietunnaada o
ﬂm'ﬁﬁmﬂ'wLa?{amaqﬂ’s’mqﬂuu@iazéﬁ’;amq%wu*jfmzﬁ:NLm%ﬁmmquﬁwﬁumﬂLﬁauﬁ 3
firnadewiiu 35.3 Wutwdu 49.6 545 uay 61.9 mudduiilefiogiiuiwiu 6 9 uas
12 \fou uasluifoud 15 sfinnuguisdudu 71.6 wuiwns (9197 3)

65



M19199 2 NMTRTYAUIANIPULEUTOUNVBIT UL UITTEEEUgNeNee)

spevlan @18 30U 018 610U 818 9 AU 81g 12 1pieu 81y 15 Loy

6x6 3.2 37 39 6.5 6.7
axa4 33 3.6 4.0 6.4 6.6
3x3 3.1 35 39 6.4 6.6
2x2 3.2 35 4.1 6.3 6.5
Aade 3.2 3.6 4.0 6.4 6.6
CV (%) 14.7 11.6 8.7 11.6 14.3
F-test ns ns ns ns ns

ns TiAMUBANANTUNAD RN TEAUANULTDITY 95%

M15199 3 NMIATYLAULANIPNUANNEIYBIEAULEIIUNTISE Y UgNANgY

seevlan @Y 310U @18 60U 818 9 AU 81g 12 1fieu 81y 15 1oy

6x6 35.8 49.9 554 61.5 72.5
axq 35.5 49.5 54.8 62.1 71.8
3x3 34.9 50.0 54.0 62.0 70.9
2x2 35.0 48.9 539 62.1 71.0
Aade 353 49.6 54.5 61.9 71.6
CV (%) 19.9 215 19.8 9.5 15.8
F-test ns ns ns ns ns

ns JUIAMUBANAIUNSAD RN TEAUANILTDIUY 95%

A1m5UNSRS YA UNIIIUIUIALEUHIANENA19VBINTINLULLIRUINUTIVUIA
ushgudnanswemssuiiialafidnadswiniu 25.4 wuiwesludioud 3 veanisugn Tu
Foudl 6 waz iWeudl 9 finsfinsuiatunndndendu 303 war 32.5 WuRwasaudidy
dndluioud 12 suemsamaziuiulszann 2 wheesaiadeiitaldludoud 3 oty
52.7 \wuiung uazifieudl 15 asfiduadewindu 59.7 wufwes lneddlinuanuuandieiy
Tuusiaznssu3Bnistgn (m1eit 4)

serinansugnuziiiaunlugieeny 1 Jusnagnuindesqinisiasyiaulnediadig
wazazsiiunsdsuulaiinturensadydulaiaduseuiweddu ANGIVBIE
fiu woziduriquinansveamsey dautudeniuiudasdusnvesnisgnlunda nns
LR]%QJJL@‘UIW?SEJSLL?ﬂ‘ﬁIﬂBﬁﬁuiwiyjﬁ]S‘W‘UﬂﬂiL%WﬁﬂaﬁaﬂJ@\iﬁmgﬁ‘UﬁT’]W’m A edndunsiag
uiasAaNNed Faniailunzaing fifnulutiuzanaSuunnlul

66



M13199 4 M3RSgiulaneuruadugudnaemsitLzwUNTEEEUgne1eY

spevlan @18 310U 018 60U 818 9 AU 81Y 121pieu 81y 15 Loy

6x6 259 30.0 32.2 52.8 60.8
ax4 24.5 30.4 32.8 52.5 59.2
3x3 254 31.0 32.4 53.4 58.9
2x2 25.6 29.9 32.6 51.9 59.8
Aade 254 30.3 32.5 52.7 59.7
CV (%) 124 10.2 8.9 11.6 24.6
F-test ns ns ns ns ns

ns hfiANuwanAaiUNSEdRNSEAUANULIBI 95%

[ '
v aa v av ¥

agalsAmuiionszezinanlunsaneIdeasaliiiiies 2 U faiudusiundena

(%

asgnuesiinunaziiongiiies 15 Wew Feiunzshinudilinfounaglvinaninlansiuiadalyl
fiteyadsnan deludemsinisfnwiiaiuieliladeyaniiinuasuiuauysalioly

fa o (%

A# 2 amnisagivlavesiunsiiwuNssesUgnane Tuiunaudidouasimuinis
NYATUATASEIIUIIY 1Y 3 wiou (F8) waveny 15 now (¥31)

A3UNaN1338 uazdalauauus
mMsfnwUTsuifisumsUgnuzinaunfisserugnangg Ae szogdgnauduugiily
nswanliing Ao 528 6 x 6 AT WazUgnIverdndl Svay dxd 3x3 uay 2x2 d1viunis
Wiiulalugawsn (15 o) Saldnumnuwansnsfiuluudaznssuds urahaundsliisu
THnanandsdndudesiinisfnvifiuiuIezannsassuelddaouinssezugnlaiaiy
wingalunsianuzasulussuuUgnuuussesin

67



Anw1viia IWIUYTEVINT UAZANNEIAYNINATEINIVDIMUAIANFUALANISTTUYIR Y
123901
Study on Species, Insects Population and Economic Importance of Insect

Pests and Natural Enemies in Mango cv. ‘Bao’

o1 UseRuniug Astiun wunzdszana

Wiriya Prajimphan Kiranun Mohpraman

WUASARS, ARFEITUVIR, ANUEIAYNILATESNA, Uvsaeun

Insect pests, Natural enemies, Economic threshold, Mango cv. Bao

UNANED

N13AN®¥EA I1UIUYTLVINT WAaLAIUEIAYNILATYFNIVOUNAIARTUAZARNS
sssumilunzihaun sdunsnageuluwdaszahaun Smdaseg Tuiuiinneld sewined
2563-2564 szuziia1 2 U mﬂmiﬁﬁaﬁ]‘wuLLmaﬂﬁmgmmNLmﬁwm 4 usu (Order) 10
2 (family) 59 10 ¥fin Fsunasdngdrday laua waslY LasuousmIneI e dY
urihe MIRRuTe Izt IR kA neenarlugou Benaen Aana WauHaIuR Ty
Ao wumsidwiansvesuasdingynszes Brsinsiauiinsunnsenuagluseu seoz
Hidusrvesiivziefinsazaueomaiioldlunisndnenuasinua wasfnginuininaneg
¥ ueuiusendou wmasll mdsdou unarsumes frsnsialy szezluninunisd
Fangveswaenes iaowts lusseraennumasliidvihans Sanisvianevesuaduszey
poNHArdIHaRaNITHALIANN TNTBINANEIRILY SeorasouLLasdngTiny Tdud twieln
wasuds masnes wuasturald warsessesauideneann1sdinateve LAy
Usngliiiuseidessunssiwmanzihaadgduladui fnavivlinananueldlusaieilsl
ATINIUADINTT LLazWUdﬂngﬂlwL‘t“]mmmﬁmgﬁﬂﬁﬁy AdsmefiAnainnisidivinaneds
syiulAsegia InnIsdsITUsErnsuannasln wui TussezsahuanluseutisUas
Founsngaufidionean Surumdsly aie 12.4 dadeven szezaenwuiwaglu 1dy 4.5
frenon warlusvekaseununas wis 3.0 frena FlunsANYITILINUTEEIN TS
dngdndny 1un mdsl Tngldfuinnmmisrfndes uwulivinumsamy 4 fuvesdy
Mnnsdrsanusuumasiiinlussesfigunsihaini suanlugeu fnnen waznagou
LﬁmmﬂLW?:EJIWLfJuLLaJmU’m@m ﬁqé’aéauuagﬁaLﬁui’mz@mﬁuﬁﬁL?ﬁymfmﬂﬁauéammﬁm
Tnednmanumislnluszerlugouunniian wie 505.8 fu/fudnnmniendindes sesan
Tussesnaseu suuwagliads 422.9 f/fuinnuniendmvaes uarlusveraensiuay
wiglvmutieniign e 300.8 f/fuinniumilndndos dmiudngsssund Huaddied
fiusglown Fremuaudagity Wuanwsyilidasiivaeneufmun Hieanmudemeves

68



HYNAnINY AngsTsurAvedLuasdnguzaitaut loun uuastietnla dawiate idglen
W Uaglaey

Abstract

A study of species, population and economic importance of insect pests and
natural enemies in mango cv. ‘Bao’. The test was carried out in mango plots, various
provinces in the southern, between 2020 and 2021, for a period of 2 years. From the
survey, 4 insect pests (Order), 10 families, total 10 species were found. The key pests
include thrips and longhorn beetle. Development of mango cv. ‘Bao’ from bud and
young leaves, flowering, fruiting, fruit development until harvesting. Found the
infestation of pests at every stage. When mango break off the young shoots and flush
leaves. This is the stage where mangoes accumulate food for use in flowering and
fruiting. Insect pests found to be infested include young shoot worms, thrips, aphids,
golden humpbacks, leaf cutting weevils. In the old leaf stage, the infestation of
aphids, mealybugs, and thrips in the flowering stage. The destruction of insects in this
flowering stage will affect the quality development of mango. In the young fruit
stage, the insect pests found are thrips, mealybugs, seale insect, fruit flies, and
traces of damage As a result, the produce can be sold at a low price that does not
meet the needs. and found that thrips are important insect pests The damage
caused by the destruction reaches the economic level. Insect infestation will
continue to be visible until the mango fruit matures. From a survey of the thrips
insect population, it was found that during the young mango leaves in late July to
August. The average number of thrips was 12.4 thrips per shoot, 4.5 thrips per flower
during flowering and 3.0 thrips per flower during the fruiting period. From a survey of
the thrips insect population, it was found that during the young mango leaves in late
July to August. The average number of thrips was 12.4 thrips per shoot, 4.5 thrips per
flower during flowering and 3.0 thrips per flower during the fruiting period. The study
was conducted on population numbers of important insect pests, namely thrips, by
using yellow sticky traps. Hang it around the canopy on 4 sides of the tree. From the
survey, it was found that the number of thrips was high during the mango tree
sapling, flower bud, and fruit sap due to thrips being suckers. Both larvae and adults

suck up the sap from the embryo. The survey found the most thrips in the young
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leaf stage, an average of 505.8 thrips/yellow sticky trap. Followed in the soft fruiting
period average number of thrips 422.9 thrips/yellow sticky trap and during the
flowering period, the number of thrips was the least, average 300.8 thrips/yellow
sticky glue trap. for natural enemies a useful life help control pests causing
premature death of pests Reduces plant damage from pests. The natural enemies of
mango cv. ‘Bao’ pests include the Green Lacewings, the Ladybird beetle, Predator

thrips and Spiders.
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M13199 1 vilauuasdngugshauindrmanuluaiutesiag fundieg Tuniald seniasieu
AANAL W.A. 2562 - LYY N.A. 2564

Uy WA Yoy Foineeans
(Order) (Family) (Common Name) (Scientific Name)
bR
Coleoptera Cerambycidae AANUINY T Batocera sp.
(Green weevil)
Curculionidae SRR NI KTFIER R Deporaus marginatus (Pascoe)
(Mango leaf cutter)
Curculionidae asnnaluld (WiasAeuves)  Hypomeces squamosus F.
Diptera Tephritidae unasiunalsl Bactrocera sp.
(Fruit fly)
Hemiptera Cicadellidae asSnunzaing Idiocerus spp.
(Mango leaf hopper)
Cicadellidae wasTnTuleeuzahs Amrasca splendens Ghauri
(leaf hopper)
Coccidae L‘W??WEJEJ Coccus hesperidum L.
(Scale insect)
Coccidae Lw?iywaamiwéau%ﬁ?q Ceroplastes sp.
(Wax scale)
Pseudococcidae LW??EJLL{]G Rastrococcus spinosus
(Mealybug) (Robinson)
Ferrisia virgata (Cockerell)
Lepidoptera weuidefinuengounzaiag Chlumetia transversa Walker
Thysanoptera Thripidae waelwnsn Scirtothrips dorsalis Hood

(Chili thrips)
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Testing and Development on Integrated Pest Management (IPM) of Mango cv.

‘Bao’

o1 UseRuniug Astiun wunzdszana

Wiriya Prajimphan Kiranun Mohpraman

wuadn U, Amgddny, nstestumdadngigiuurasnau (IPM)
Insect pests, Key pest, Integrated pest management
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Joafuidauuasdngnumuuzihveinsivimsnens wuin nandauzsaufiinunsnsd]
msdnnisaulneitvesnuns lifinsdrsadagitlundasedisasinane lHasiaiidosty
fdauuaniofanisssuinguuss Anadevesnudenisiiuiifianaais Wiy 45.06
Wesidusd anuidemennnimandaitldanuvasiinsianisdngitvuuunaunay ay
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Abstract

Testing and developing technology to prevent important insect pests in
mangoes cv. ‘Bao’. Plantation The test was carried out in the mangoes cv. ‘Bao’ plot,
Muang District, Phatthalung Province, during the year 2020-2021, for a period of 2
years. The key pests of mangos cv. Bao are thrips, long horned beetles and mango
leafhopper. For thrips, the infestation damages regularly every growing season. Both

the embryo and the adult use their mouths to suck the sap from the plant cells in
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the embryo. Causing the plant cells in that area to be destroyed to assess the
damage of mangoes cv. ‘Bao’ fruit from thrips infestation. Comparison between using
pest control methods by farmers and using pest control technology recommended
by the Department of Agriculture. There is no regular survey of pests on the plot.
Use chemical insecticides when infestations are severe. The mean damage on the
fruit surface area was 45.06 percent. The damage was greater than the yield from
plots with integrated pest management. According to the recommendations of the
Department of Agriculture with regular pest surveys throughout the growing season in
combination with other combined methods, the mean fruit surface area of the
pattern was 26.27 percent. Therefore, it is recommended that farmers follow key
pests and thrips prevention methods as recommended by the Department of
Agriculture to increase the yield of quality mangoes cv. ‘Bao’ and it gets a high price.
From the study, collecting knowledge has prepared a brochure of knowledge
“Integrated Pest Management of mangoes cv. ‘Bao’” to disseminate to mangoes cv.
‘Bao’ growers and interested parties have been used to_properly manage important

insect pests of mangoes cv. ‘Bao’.
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1. dnwaensany (Growth shape)

L1 g (large) [~ LuRT) 1
O vaunans (medium) — (........ ) 2
O &n (smald) (G LURS) 3

2. anwazaanandu (Bark)

Reulv: igsuugiiiiongsaus 1 Yauld
[ e (smooth) 1
01 v395% (cracked) 2

3. N1SUANTY (Branching)
Houla: Wigfunzsinsiifiongious 2 B7uly
3.1 msiaes (Climbing of branch)
19 (yes) 1
O il (no) 2
4.1u (Leaf)
[Soule: IﬁﬂiUﬁLﬂ%QjLauﬁl wrse) Tuahsud 4, 5 TnetfuanUanseonasn
4.1 3Usvaslu (Leaf shape)
[ weuwuiu (oblong)
O Yeslaulu-veusunu (oblong-lanceolate)
O Yeulaulu (lanceolate)
L1 deunanslu (elliptical)
[ 8121581 (linear-oblong)

O A~ VW N -

4.2 Yaglu (Leaf apex)

O asuisen (attenuate) 1
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L Sequnan (acuminate)
L] wwaw (acute)
4.3 7ulu (Leaf base)
L] wwaw (acute)
L] @ouisen (attenuate)
[ 311 (obtuse)
[ naw (rounded)
4.4 99Uy (Leaf margin)
L1 3ou (entire)
[ adu (undulate)
4.5 wsulu (Leaf blade)
L1 5eu (flat)
O pdu (wavy)
4.6 @luwn (Mature leaf color)
O #@leudia (dark green)
[] &deneavies (yellowish green)
L] &enseu (light green)
4.7 @lugeou (Young leaf color)
L] #@lengeou (light green)
O Zdleneumdes (yellowish green)
O ddenaduuns (redish brown)
4.8 Msdnszidoulu (Arrangement of leaf)
O Juseideu (orderly)
O Lifuseidev (not orderly)
5. wa (Fruit)

Fouly: WgnafiaSayfiulaiiun (unde) uasllanwiiauysal

5.1 nswa (fruit shape)
[ suvausuu (oblong)
[ wsenau (roundish)
[ %593 (elliptical)
5.2 JUNTNAANIINAALYIN (Cross section)
[ waus (narrow elliptic)
[ 990353 (broad elliptic)
O naw (circutan
5.3 AUANYRIIUNA (Depth of stalk cavity)
O #u (shallow)
L] vrunana (medium)
L] Tngy (deep)

A O N -

—_
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5.4 9nYaINa (Prominense of neck)
[ Lifiqgn (absent)
[ fign (present)
5.5 nyilnagevewa (shape of left shoulder fruit)
O] ﬂauyu%{u (rounded upward)
L naunne (rounded outward)
[ naswau (rounded downward)
5.6 n33luavUeINE (shape of right shoulder fruit)
L1 laannag 45 osen (sloping downward)
L Iudannas 20 e9en (falling abruptly)
5.7 98957UKa (Groove at fruit base)
[ 'sidl (absent)
L1 4 (present)
5.8 5981119UVIBINE (Sinus)
[ 1aifl (absent)
[ 3 (present)
5.9 9¥998 (Beak)
[ 'sidl (absent)
[ 3 (present)
6. anwaziLAY (Note)
L walug (large fruit)
[ wiéndiu (thickness seed)

ANWAUTNIINITINYAT / : S >

1. nsAnnan (Flowering)
O unn (many)
L1 Yrunana (intermediate)
[ o (ittle)
2. NsAANE (Fruit setting)
O an (many)
L1 Urunana (intermediate)
[ o (ittle)
3. 9IgMAULAEL (Harvesting index) ()
O wn (818<90 Ju) (easy season)
L Ununans (818 90-100 Ju) (medium season)
L1 widn (818 100-120 ) (late season)
4. gannanan (Fruiting Season) (SWnAL-aEA1AL)
[ UaNHANIa (medium season)
[ luggn1a (late season)
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5. YUANE (Fruit size) (119 X 879 X WU covveeeeeeccceeeeeeeeeeeeeeeeeeee %3l
6. thwrdnua (Fruit WIS, n3u
7. filedu (Flesh color of ripe fruit)
L] 277 (white)
1
L v13a3u (cream)
2
L wéissseu (light yellow)
3
8. nauiie (Flesh aroma)
[ sinduuss (strong)
1
[ finduseu (mild)
2
9. ATUIUNTD (FLESH thICKNESS) e 3.
Gouly: Jansenansuiuwa
10. AURUNURDA (SKIN thiCKNESS) ... 23l
11. @wWden (Color of skin mature fruit)
L was (red)
L1 wiées (yellow)
L] wéeseuidlen (green-yellow)
L 138 (green)
O] 5"14‘] (other)
12. gﬁmwaﬂm% (Shape of seed)

O A VW N -

—_

[ weuwuiu (oblong)
] nau (rounded) 2
13 (elliptic) 3

1

nueme): Luutuiinteyatiinluasmnain descriptors for mango AMUNTTUIBUDINUANATBINUTNY

ﬂa\‘iﬁmmmﬁuﬁﬁ% ASUABINITAYAS (2557) wae International Plant Genetic Resources
Institute (IPGRI) (2006)
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anvazinlaand iy (Bark texture)

oy (smooth)

VY3V32 (cracked)

AEUIN 10 Mndszneudnuazildenanud miunistuiinteyaunuud1sig

an¥UZMSUANNS (Branching type)

-

&8

fT\bﬁ

y

Anrd
na hildeu (nonclimbing)

A A
NAIADY (chimbing)

ATNAUIN 20 mwﬂﬁzﬂaué’ﬂwmzmiLmnﬁqé’m%fumiﬂ’uﬁﬂ%’a;gaLL‘U‘Uﬁ'ﬁ’Jﬁ]
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sUs19vealy (Leaf shape)

(iIii7

I

VYOUVU U (oblofig) floularoly (oblanceolate)

!

touTauly (lanceolate)

oMoy (lincar-oblong)

flouJanolu (eltiptical)

AWHUIN 30 AnUseneuanwursUTIvetludgmiumstuindeyauuud1sin
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vauly (Leaf margin)

A
Aau (undulate)

{301 (entire)

AMNKUIN 40 NUsEnavanezuaUly

upivly (Leaf blade)

30U (Nat)

A
Aau (wavy)

AMKUIN 50 ANUTENOUSNBEULLEULY
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N33IHA (Fruit shape)

N343 (clliptical)

3U¥OUMU (oblong)

ninIzuen

(eylindrical)

AWAUIA 6N NINUTZNOUSNYUENIING

JUWINGEaNaMMY I (Cross section)

1A (narrow clliptic)

19343 (broad clliptic)

Nay (circular)

MWL 70 ndsznaudnuuzuntdiananuY
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