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ABSTRACT

Tests of Orange, Tangerine and Sai Namphung Orange Hybrids are resistant to
disease.Greening in the farmer's field By bringing a hybrid between the species Som Paen With
Sai Nam Phueng orange And a hybrid between Som Pan and tangerine, tangerine, tangerine,
Sai Nam Phueng orange, planted for testing in a farmer's plot of Nan Chang Huat, Chiang Mai
Chiang Rai province, 50 trees per plot, no experimental plan, found that in 2020, data on the
growth of 4-year-old hybrids found that in Nan hybrids x Sai Nam Phueng has a height of 281
cm, the size of the canopy is 272 cm, the tallest, the size around the trunk is 21 cm tall, the
highest in the Chiang Mai farmer plots. Sai Nam Phueng has a height of 228 cm, the size of the
canopy is 192 cm, the size around the trunk is 30.92 cm, the highest. Height 215 cm. The size
of the canopy of the Phan x Khian, 138 cm. It was found that the Pan x Kiew Wan hybrids had
a size of 22.23 cm.

Evaluation of symptoms associated with greening disease of hybrid citrus trees showed
that the X, Honeysuckle hybrids and had a 0 level of disease severity, ie asymptomatic. The
severity of the severity of the disease was level 1, ie, the leaves were yellow in size, the apex
was erect, and the tree was deteriorated from greening disease <25%.

The yield quality of 4-year hybrid citrus trees was found that in Nan hybrids of Pan x
Sai Nam Phueng has fruit weight per plant of 38.4 kg. Weight per fruit 87.3 ¢. Fruit size 58.7
mm. Sweetness 11.4 brix (%). Pan x Kiew Wan hybrids have fruit weight per plant of 30.4 kg.
Weight per fruit 108.1 ¢. Fruit size. 63.2 mm. Sweetness 12.5 brix (%). Tangerine fruit weight
per plant amount 32.0 kg. Weight per fruit 108.5 g. Fruit size 59.6 mm.

In Chiang Mai Farmers Plot, Pan x hybrids Sai Nam Phueng has fruit weight per plant of
42.5 kg. Weight per plant 95.5 g. Fruit size 65.7 mm. Sweetness 13.4 brix (%). Pan x Kiew Wan
hybrids have fruit weight per plant of 35.4 ke. Weight per fruit 110.1 ¢. Fruit size. 64.2 mm.
Sweetness 13.7 brix (%). Tangerine with fruit weight per plant amount 35.5 kg. Weight per fruit
92.0 g. Fruit size 59.3 mm. Number of sweetness 14.5 brix (%).

Chiang Rai Farmer's Plot x Sai Nam Phueng has fruit weight per plant of 23.5 kg. Weight
per plant 36.0 ¢. Fruit size 40.0 mm. Sweetness 15.5 brix (%). Pan x Kiew Wan hybrids have

fruit weight per plant of 27.5 kg. Weight per fruit 80.0 g. Fruit size. 54 mm., Sweetness 17.4 brix



(%), tangerine with fruit weight per plant 25.4 kg. Weight per fruit 50.4 g. Fruit size 43.0 mm.
Sweetness 17.4 brix (%)).

he results of greening disease test of hybrid oranges in farmers plots using Real-time
PCR technique 1 time from sampling of orange leaves from 3 strains from all three sites,
totaling 27 trees on June 23. Kor. 63 selected plants with no symptoms similar to greening
disease. By the Office of Plant Protection Research and Development, it was found that all 27
trees did not find the causative agent of Greening Disease.

The second real-time PCR test for Greening Disease in the Farmers Plot was sampling
from 3 citrus leaves per strains. On 18 Aug '20, selected trees with no symptoms similar to
Greening disease. By the Office of Plant Protection Research and Development, it was found
that all 27 strains found one of the causative agents of Greening Disease, namely the 3rd Pan
x Kiew Wan hybrid

From the delivery of the fruit, the X-Phaeng Phaen, and the Pan X-Tianwan hybrids to
analyze the quantity Bata-carotene and Vitamin C analysis results Bata-carotene and Vitamin
C showed that the Phan x Honeysuckle had Bata-carotene 101.42 g / 100g and Vitamin C at
8.78 mg / 100g.
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thwiinslena 92.0 n3u YwIAKS 59.3 U SLANNEY 10.0 U SEAONA 12.5 AR AT
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naminsalsaniuilswesdugnuauluutasnuasns fewaia Real-time PCR ASsl 1 91
nsduifudegnsludusauaeiugay 3 duisanuaouiisouiean 27 aredu Tutud 23 f.e.
63 dnLdenduiiliusngeinisadelsaniuis Ined1inideuagimuinisersnuie nan150ea
wut v 27 anedulinuidoamguedsaniuils (mnsd 3)

nansnsaalsaniuisvesdugnaauluutannuasng faewada Realtime PCR ASsl 2 91
nsdufiusedndludusiuumeiusar 3 dulnerfufegnanduduisauan sty 27
anesiu Tufuil 18 a.a. 63 dadenduiliusingeinisadnslsaniuils Tnedninideuagimuinis
913Uy Han1IATIY WU T 27 anefunuderivaedsaniully S1uau 1 aefufegnuanuiiy
xigvusiui 3 (it 4)

nmsdssadugnuanuiiux a1etini uay gnauutiu X ey Wetiemgiuium
Bata-carotene uag Vitamin C Wan153LAS1%9 Bata-carotene uag Vitamin C #Wu3 Qﬂmaml,‘f]ux
dnetie U1 Bata-carotene 101.42 pg/100g wae Vitamin C §iU3anas 8.78 me/100g ARG
wilux WU JUSune Bata-carotene 108.29 pg/100g wag Vitamin C JUSu1ad 9.78 mg/100g

(mswﬁ 5)
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A15199 1 ToUANITITYAULR LEUTOUNVBIEIAUY AIINGY VWIANTINY LazUsziunisiinalse

n3uila U 2563

a19iu e A3 (wal.) YUIANTIN (B3.) LHUTaUN UsgliiunsiinlsanTuils
Yo ()
1 gruasuiiux anethiauu) 281 272 28 0
2 gnaanutux Wewnmuuu,) 236 231 26 1
3 Weavnu(u) 272 243 25 1
4 gruasuiiux aethia.) 228 192 22 0
5 anaauutux W) 224 180 22 1
6 anenaCs.) 207 172 17 1
7 gnuasuiiux aethia®s) 172 or 12 0
8 anuasudux Jemnu(es) 215 138 22 1
9 W us.) 172 128 12 1
NHIULUA

NsUsEiuMsialsn (AakUaanndud uavasiune, 2555)
ANUTULTIRLlA

0 hivsingenis

1 osluiivuadndivaes sendis sungalnsuanlsaniuils < 25%
2 emsluilunadndndes seatns dungalnsuainlsaniuila 25-50%
3 omsluivunadndmdes dendis Fungalnsuainlsaniuils > 50%

4 ornshuflawinandinges seatifs Aungalvsuainisaniuils > 75%
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M13199 2 A nHarAndugnuasluldazaedu U 2563

aA0u anedu dwidnwa/du  dwdn/ma vuewa sawaundu RRURIIEILD) anuvw  Wesidud
(hn.) (n3%) (a131.) (ndv) (w@n) Waen (wu)  uind
(%)
U anuauudux anethiauu.) 38.4 87.3 58.7 11.4 19.9 1.2 114
gnaauutux Wewnuiuu,) 30.4 108.1 63.2 10.7 17.6 1.7 12.5
v 32.0 108.5 59.6 10.7 11.7 1.7 111
gnuasuiiux aethia.) 42.5 95.5 65.7 13,2 14.5 1.2 134
anuasudux Jemvnuua.) 35.4 110.1 64.2 11.7 15.0 1.7 13.7
aethiaon) 35.5 92.0 59.3 10.0 125 1.3 14.5
gnuasuiiux anethia®s) 235 36.0 40.0 9.4 14.0 1.2 155
anaanutux Wemvnues.) 275 80.0 54.0 10.5 11.5 1.5 174

Beam(s.) 254 50.4 43.0 10.0 10.5 1.7 16.0
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A15199 3 wan1InIalIAnIulavesdugnNalukUannunIns suwella Real-time PCR ASIA 1

a9iu AUAY NAN1IAT9
1 uthuxeneniils v, NAnTIY -
2 ufhuxanetinie v, NANSID -
3 ufhuxeneriits v, NN -
i uduxi@eamnu vu. NAnTIY -
5 utuxi@emanu v, NAnSIY -
6 uduxiBeaminu vu. NanTIY -
7 anetnie v, HaRsIa -
8 anenie v, NanTIY -
9 anenie v, Han3Iq -
10 ufhuxenetiits s. Hansa -
11 uihuxanethia s. NanTIY -
12 ufhuxenetiits s. HARsIa -
13 uduxiBeamanu os. NanTIY -
14 uduxiflsamanu os. NARTIY -
15 uduxiflsamanu os. NARTIY -
16 YIS, Nan3Iq -
17 W 5. HARSIa -
18 I T Nan3Iq -
19 (fhuxenetiits uu. HaRsIa -
20 uihuxaneniila wu. Nan3Iq -
21 uihuxaneniila wu. Nan3Iq -
22 uduxi@gananu wu. NARTIY -
23 uduxiBeamanu wu. Nan3Iq -
24 uduxiflamanu wu. NARTIY -
25 WTEIU UL, Han3IY -
26 WU WU HansIa -
27 WU WU HansIa -

P = positive control (Nan533 : +)
N = negative control (WaA379 : -)

| = citrus psyllid (Nam573 : -)
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A15199 4 nan13nsIalsanIulvesdugnuanlunUannunsns sruwealla Real-time PCR ASSH 2

a9iu AUAY NAN1IAT9
1 uthuxeneniils v, NAnTIY -
2 ufhuxanetinie v, NANSID -
3 ufhuxeneriits v, NN -
i uduxi@eamnu vu. NAnTIY -
5 utuxi@emanu v, NAnSIY -
6 uduxiBeaminu vu. NanTIY -
7 anetnie v, HaRsIa -
8 anenie v, NanTIY -
9 anenie v, Han3Iq -
10 ufhuxenetiits s. Hansa -
11 uihuxanethia s. NanTIY -
12 ufhuxenetiits s. HARsIa -
13 uduxiBeamanu os. NanTIY -
14 uduxiflsamanu os. NARTIY -
15 udluxilgamanu ¥s. NANSIY +
16 YIS, Nan3Iq -
17 W 5. HARSIa -
18 I T Nan3Iq -
19 (fhuxenetiits uu. HaRsIa -
20 uihuxaneniila wu. Nan3Iq -
21 uihuxaneniila wu. Nan3Iq -
22 uduxi@gananu wu. NARTIY -
23 uduxiBeamanu wu. Nan3Iq -
24 uduxiflamanu wu. NARTIY -
25 WTEIU UL, Han3IY -
26 WU WU HansIa -
27 WU WU HansIa -

P = positive control (Nan533 : +)
N = negative control (WaA379 : -)

| = citrus psyllid (Nam579 : -)
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AN5199 5 WAN153ASIYY Bata-carotene wag Vitamin C

AU Beta-carotene (ug/100g)  Vitamin C (mg/100)
QﬂmaMLLﬁuxawafwﬁq 101.42 8.76
anuauwduxileminu 108.29 9.78

9. d3UNaNIINAABILAZATLULUN

INNFAALTNAUANGNNAN AT UNIUVSoNUMIUsBlIANTUTY WU @unsafAnldenaudy

o ' S a = Yy woay -
anrauaunumusislsanIuilinunaet Ae leruduilivsngeinisvedsansedsingeinslu
=~ 2% o A g v a8 a ¢ 2 & =
Jvuraiandindes geadae dungalnsuainlsaniuie 0-25 1Wesigud uazillonsivaeauly
WesuUAn1suadlunuieannelsan3uile (Candidatus liberibacter asiaticus) b0 1 @1edu fe
anwanudy x aedilsanansausuiiivanmwindeulanseuiun wagdmuiniiuTunn Bata-
carotene g4 INNINAABUTINUBNINAVBIHUINTANUANDUA T wazduaeURaUsEaIM

1 \ieu samavesiiAulisanduideinisvesiuslaadedsaiusertmuuasiinduveuveduaie

Y Y
o =

Wnraegme

10. msunasuIglUlduselewid

v &Y v A
q

inwasnsEuandu Wndunisinens visedaulaawisainansAnidenitidugnuauidaiien

Ioluldusglosimailunsapsunulunisdosiunazidalsan3udsle

11. ArvauA

fa o v 1 fa o

Y9UBUAMIIIMTNNAUEILLagiALINTINYATUIL AudiTauazimuinisinunsiledln
wazgudidefvaiudesiy Nulfiinuiasiiudoyalunismageull veveugaudnininguive
nauubiFainet nquidelsaiiy drinideiaminiseninuiiiy nsulvinisinuasilidwuesiniay

Tinueynszinsisdeulsaniudaluiesufufinng aunisnaassdnsegalumed
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12. 1981591994

A3 Yayauiivine Lwnn sdudndy wae algiun lednasuna. n1snsIvdeude Candidatus

9 9

Liberibacter species annlsngsansids (1Fufls) sremaiin Real-time PCR Detection
Candidatus Liberibacter species cause of Huanglongbing (Greening) disease by Real-
time PCR. $7891UKaUA8UT20 10U bddd d1nITeWmuIn1sensnuig. win 2460-
2463.

(% ¢

wi los151egs wae gonane o W, ldseytniud. Tsansullsludulodinaivaunu,

9

AudITeNraIUdesTg Jwiadiessie. dinddeuasiauinisinunsinin 1 Jain

Wealyl.
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AMARNUIN

AMNKUINTA 1 duankauwduXiyeaiu

T X
UINY

JuXane

N 2 duanuauL

ATWNUINK 2




AMWHUINT 3 dnuazradugnuauuduXideaniu

/-
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ATMNNUINGA 5

o = A =1
anwmza%aamﬂuaugnwauwﬂuxmﬂmm
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1. nsasaalsandufisingldivadia Real-Time Polymerase Chain Reaction (RT-PCR)

Real Time polymerase chain reaction %38 quantitative real time polymerase chain
reaction (qPCR) Aonszuiunsveeifinudinauasnugnssnain DNA wWhwne Tngldfidueduuuy
(Primer) 1 A 33UAUAINTIAIU (probe) ﬁgﬂaamwmﬁuawg’m Tfianusimzianzasiuge
Wmnefifiesnngn Adumsmelsasvesseiugumgiianeg fifivusluiaios real time PCR
d1m5u probe §in13ind Fluorescence daufansradunaves PCR product fintu Tnglides
inlUsnumaila gel electrophoresis
2. msasaalsaniuiislagldinaiin Polymerase Chain Reaction (PCR)
BnsanaAduteanludu

afaRlduL9NEI0EsdNse3s CTAB buffer Inadafegdluduidunainulamaaoy
lannzdruvendunatslu dhuinussanm 0.3-0.5 nfu ualulnssldasdondaelulnsiauman
Mé’wmﬁ?mﬁmmiazma CTAB extraction buffer (2% CTAB, 100 mM Tris-HC(, pH 8.0 ; 20 mM
EDTA, pH 8.0; 1.4 M NaCl, 1.0% Na,SO, 9138 2% 2-mercaptoethanol wag 2.0% PVP-40) U3u1915
1 fodans vadelfidudoifeatu dreldnaenuuin 1.5 lulasdng diluduiigamad 65 oean
walded Uy 30 Wit Jusnaznawauiafinnuiga 10,000 SoUfeUT Ul 10 Uil ANUBIUATIlA
druuudsuing 500 lulasans lanaealnuuaaiu chloroform: isoamyl alcohol (24:1) USunms 500
lilasans waulndnduilodersu dluduwesd 12,000 seusieundt Wunan 15 wai udnla
Fuvuldlunaenlmiusanmng 300 lulasans wazin isopropanal (2 whaesUsunasdaulea) Ysuns
600 lulAs8ns LAY 3M sodium acetate pH 5.2 (0.1 wirvesUSuinsdaula) Usuins 60lulasans
LYEILUN) LLé’dﬁﬁlUﬁmﬁqmmﬁ - 20 semwaldua 1 9alus tluduwdes 13,000 seuseund
Wiy 15 il wdaulafi funzneunndnsdae 70% ethanol Usines 500 lulasans dusnmznoud
auEa 13,000 s0UsUT W 5 Wi mnnzneunsadandenliuie uazazanenznauRIEINaL
flssinde wide TE buffer Usinms 25 Tulasdns ivliflonmad 4 sseisaidea ioldlunimmeaos
Funousely
38nnsnsavseuNsdelsanduiisdaemaiia Polymerase Chain Reaction (PCR)

Pansavanefiduiefiataliuniinusnadiduietmnediemeiia PCR a1uisnisues
Jagoueix et. al. (1996) sheglniues O uaz Ol2c Fsfimudumziudu ludu 165 ribosomal
RNA (165 RNA) iusiFudulunaiisuinadudimng a1nUfasen PCR asuanuauiidule
YUIRUTEUIM 1,160 Lud
dfuuaglnswes Ol waw Ol2c dall

Ol : 5’-GCG CGT ATG CAA TAC GAG CGG CA-3

Ol2c : 5’-GCC TCG CGA CTT CGC AAC CCA T-3’
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°o o o

dhudsznovddgilglun1siufisen PCR Usunssaunsvun 20 lulasdng lawn

4

- nduiitesindeuds (dH20) 7.0 lulpsans
- Iwswes forward (OI1) (10 pmol) 1.0 lulpsdng

- Iwswed reverse (0120) (10 pmol) 1.0 lulaséns

- Green master mix 10.0  lulpsdss
- AAULDAULUU 1.0 lulesdns
5793 20.0 lulasdns

Wdudsznaunsiufisen PCR wnauiuudtluvinmsiiuuiinadueidvy fae

LATDIAIUANQUNNNBNIULR (Thermal cycler) Ingsalusinsunisviney fadl

Fuit 1: 94°C w1y 2 Wil 1 99U

Fuit 2: 94°C w40 Fuit

SRt 3: 60°C w1y 1 Ui

Jui 4: 72°C wu 1 Wil (Fuf 2 - 4) 38 59U
SRt 5: 72°C ww 10w 1 Seu

$uil 6: 15°C w15 i 150U
Yandnduel PCR Alduinsisaeuvuindaenailn gel electrophoresis Ineld 1% gel
agarose wiseyluansazans 0.5 TBE buffer wuswansme PCR filsun 8 lulasang wausu 6x loading
dye 2 lulasdns InewUdeuiieurunnfu 1 kb DNA Ladder u&ti agarose gel snsnuaunslngin
AuA1afng 100 Taad u1w 40 unit anndutih agarose gel unoudae @15azats ethidium
bromide Wy 15 w1it wazudundan 10 Uil waziwey agarose el UADIQVUIARLDWBAIY

1A389 Gel Documentation UV-transilluminator vin1sdufina wuazasunainiintu
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M1 2 345 678 9 101112131415161718192021222324

1,500 DD s

1,000 bp s L 4 = 1,160 bp

250 bp  w—

M252627282930313233 3435 36P7383940 P

=]
-

4 1,160 bp

AMHUINT 6 NINLDA (1% agarose gel) INNNTENBATILIALDULDVDUYDUUATISY “Ca. L. asiaticus’

meawmnaila pcr lngldelnsises on/oee vosegsludinnuuamagouvesgudidonasinminis

LNEATUIU
M = 1kb DNA Ladder (fermentas®)

I3

1 - 40 P FpgedUINLUAMAADUNUG

P = Positive control

NAN1INIAFDU

WUIFI08 197 EBNLAVLINTIVEOUNNTORUATILTEY Ca. L. asiaticus’ @L1ATDILIANTUTIGE
a & Y ' & o v a & S a o
wATA PCRIIVINA 40 AIBEIUTBUUATIRE ‘Ca. L. asiaticus’ Memalia pcr nudndulsaniuile 91u7u 3

f78879 AB FIDY1NNLI8LEY 24 (UL ¥5), 34 (PxOCHA) way 37 (PxOCH#15) ﬁqazﬂiﬁﬂg

LAUALDUYWIA 1,160 bp UL 1% agarose gel
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AsaNLANd 1 Togagnieninerananiasieonmadminun 3 2562
L gumiiiady (°0) ATy fuaufuil Bwandulu eanuidiauiade
guan e s (%) Humn (331.) (uon)
unN9IAa 31.12 17.91 93.71 2 89.2 4.3
NUANUS 35.04 17.16 92.89 33 4.4
Ay 37.32 19.55 87.16 2 3.9 5.8
WYY 39.42 23.17 84.23 6 65.6 6.5
NEWNIAYU 38.41 25.60 83.74 9 158.4 6.6
ﬁqmau 35.54 25.65 89.47 13 137.4 59
N3N§1AY 33.55 25.08 88.90 14 225.6 5.1
damay 32.09 24.71 94.45 25 440.1 52
fugnguy 33.60 22.40 93.43 15 91.1 5.1
fAAY 34.30 23.00 94.81 7 59.5 55
WEAINEU 32.70 20.10 95.30 1 0.9 4.9
FuNAY 30.50 14.40 95.70 0 0.2 4.2
ATNHWINT 2 Toyageluingnaningaoniadmiaui U 2563
TR gumniiady (°C) I Fuufuil Biwandulu enuiaauiads
g0 Aap FUMS (%) Humn (3131.) (uon)
UnIIAY 32.2 15.0 74.13 0 0.0 7.5
UAS 33.3 14.7 67.12 1 0.3 10.1
funay 37.3 19.0 62.43 2 9.2 11.0
YIgU 36.9 222 62.97 7 109.4 135
WEBNIAL 37.1 244 70.64 10 135.0 12.1
quieu 33.5 24.7 78.43 16 148.4 113
AEARARIGEY 33.4 24.5 79.02 11 85.4 9.9
damay 30.8 24.2 86.53 23 3955 9.7
AugIeu 31.8 24.2 85.12 18 147.1 10.1
MG 30.7 22.1 83.15 8 9.8 9.0
WEAINU 31.7 19.0 78.50 1 0.4 8.5
SunAy 29.6 14.2 76.20 0 0.0 8.8







