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(Spodoptera litura Fabricius)

Toxicity of Plants Crude Extract on Common Cutworm
(Spodoptera litura Fabricius)

AINTNeE §1135501° Ananszans Landesna AT1IR wauAs uaz aigatie ATnATENTS
Jakarpong Supawan’ Daophrasuk Aekchaiweerakul Sarawadee SanSri and
Natdanai Likhitrakarn

A191IT1913NVINY AUENARNTINNNTNEAT URTINISEUNTY Jsrindiedlml 50290
Division of Plant Protection, Faculty of Agricultural Production, Maejo University, Chiang Mai 50290

" Corresponding author: Jakarpong@mju.ac.th

(Received: 6 November, 2020; Revised: 22 March, 2021; Accepted: 1 April, 2021)

Abstract

The toxicity of plants crude extracts from neem (Azadirachta indica), turmeric
(Curcuma longa) and Siam weed (Chromolaena odorata) in controlling cotton leafworm,
Spodoptera litura, was conducted in the laboratory. Each crude extract (1, 3, 5 and 10%
w/v) was tested for contact and oral toxicity. In term of contact toxicity, the results
indicated that the 10% turmeric crude extract was the highest effective to cause
Spodoptera litura die 83.33% in 7 days, followed by 10% Siam weed crude extract for
63.33% and 1% neem crude extract was lowest effective (6.67%) . The LC., values at 7
days of turmeric, Siam weed and neem were 5.66, 6.92 and 24.55, respectively. According
to oral toxicity, 10% Siam weed extract caused Spodoptera litura die 43.33% highest
than that of all crude extracts. The LC,, values of oral toxicity at 7 days of Siam weed,
neem and turmeric were 10.47, 14.57 and 14.78, respectively. In summary, 10% crude
extract of turmeric and Siam weed have high ability of controlling Spodoptera litura
within 7 days and could be used in planning insect pests control, reducing and replacing
chemical use in control method.

Keywords: crude extract, common cutworm, Spodoptera litura
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Table3 LC,, LCy, and regression parameter estimates of plant extracts by contact

toxicity with plant extracts under laboratory

Chromolaena
Azadirachta Curcuma
Parameter/Treated odorata
indica extract longa extract
extract
LCs, 24.55 5.66 6.92
LCo 49.50 11.36 18.90
Parameter estimates*
A -1.32 -1.28 -0.77
Slope 0.06 0.23 0.11
Coefficient of determination (R?) 0.55 0.99 0.98

*Parameter estimates for regression line Y = A + Slope * X
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Table4 LC,, LCy, and regression parameter estimates of plant extracts by oral toxicity

with plant extracts under laboratory

Chromolaena
Azadirachta Curcuma
Parameter/Treated odorata
indica extract longa extract
extract
LCs, 14.57 14.78 10.47
LCyp 34.31 33.34 20.90
Parameter estimates*®
A -0.96 -1.09 -0.77
Slope 0.07 0.08 0.11
Coefficient of determination (R?) 0.91 0.61 0.98

*Parameter estimates for regression line Y = A + Slope * X
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Abstract

Increasing threats of ginger from bacterial wilt: Ralstonia solanacearum, is impacted
to ginger production. The objective of this study was to finding the integrated ginger
production system that was produced high yield stability and able to replanted in the
same area for farmer’s well-being sustainable development. This study evaluated the
integrated ginger production technology consist of soil preparation with soil fumigation
was mixed with lime and urea fertilizer rate of 800:80 kg/rai or 0.5:5.0 tons/hectare (1:10
ratio). After that, the soil was applied with bioproduct from Bacillus subtilis BS-DOA 24
strain for controlling bacterial wilt of ginger and disease-free rhizomes seeds from tissue
culture of ginger three generations (G3, G4 and G5) at Phetchabun Highland Agricultural
Research Center during 2016-2020. The rhizomes seed production after planting 11 months
was free from bacterial wilt disease. The number of DOA’s G3 branches per rhizome
(17 branches) was higher than other generation. In contrast, rhizome weight of G3 in DOA

technology (433 g/rhizome) was lower than another treatment however DOA’s G5
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(1,409 g¢/rhizome) was significantly heavier than farmer’s technology (910 g/rhizome).
Total yield of DOA’s technology in G3, G4 and G5 showed 3,248, 10,133 and 10,568 kg/
rai, respectively that the yield of DOA’s G5 was significantly higher than farmer method
(6,725 kg/rai) or 36.36% increased. The production costs of rhizomes ginger in G3
(28,817 baht/rai) were higher than another treatment due to high - value of seeds prices
in this generation. Net income of DOA’s G5 showed the highest of value as 211,360 baht/
rai therefore the profit (186,060 baht/rai) also was higher than farmer’s technology or
41.08% profit increased then BCR showed 7.35. During 2019-2020, 19 farmers were
established field demonstration by using DOA’s techniques and these knowledges were
transferred to 137 farmers for apply in their farming. Diseases-free rhizome seeds
(9,040 kg) were planted in 20.1 rai of farmer fields at Khao Kho, Phetchabun. In summary,
the disease-free ginger production was shown to increase productivity, decrease unit cost
and increase net income and net profit, and BS - DOA 24 strain bioproduct was controlled
bacterial wilt in all generations after replanted in the same area.

Keywords: Disease-free ginger, bacterial wilt, BS-DOA 24, Bacillus subtilis
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(Table 1)

Table 1 Thetotalyield and yield components of DOA’s technology (G3 G4 and G5 rhizome
seed) were compared with farmer’s technology in ginger production during
2016-2019.

, Farmer’s
Yield and Yield DOA’s Technology
Technology  P-value
Components
G3 G4 G5 G5

Sprout germination (%) 92 97 99 98 -
sprouts/rhizome 17 12 7 9 0.055™
Rhizome weight (g/rhizome) 433 1,351 1,409 910 0.002*
Yield (kg/rai) 3,248 10,133 10,568 6,725 -

Remarks: Means followed by the same letter with in a column are not significantly different at 5%

level of significance by independent T-test method.
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1% 1

wazildnTdlunanauunusanisau (BCR)
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Woskdus) (Ewuziem and Onyenobi, 2012)

Table 2 The production cost of DOA’s technology (G3, G4, and G5 rhizome seed) were

compared with farmer’s technology in ginger productions during 2016-2019.

DOA’s Technology

Farmer’s Technology

ltem
G3 G4 G5 G5

Ginger rhizome seed (Baht/rai) 6,156 1,748 2,128 10,108
Material cost (Baht/rai) 13,461 14477 13972 9,967
Bacillus subtilis (Baht/rai) 4,400 4,400 4400 -
Labor cost (Baht/rai) 4,800 4,800 4,800 4,800
Total costs (Baht/rai) 28,817 25,425 25,300 24.875
Income (Baht/rai) 64,960 202,660 211,360 134,500
Profit (Baht/rai) 36,143 177,235 186,060 109,625
BCR 1.25 6.97 7.35 4.41

Remarks: DOA’s technology = cultivate management, bioproduct from Bacillus subtilis BS-DOA

24 strain and disease
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Abstract

This research was studied at Tha Chiat Research Station, Faculty of Natural Resources,
Prince of Songkla University, Phatthalung Province. The experiment was carried out from
February 2018 - February 2019, studied in the commercial oil palm tenera 8 varieties, 8
years of age, including; UT PR S7 S2 GT CP PU1 and CR. The experimental method was
Randomized complete block design (RCBD), Growth and number of bunches data were
collected from 4 replications/ varieties, 3 plants/replications and collected every 3 months
for 1 year. Average bunch weight, bunch components and oil yield data were collected
from 3 bunches/replications/year. The analysis of variance of Physical and chemical
properties of soil levels was found to be low, analysis of characteristic variance found
that UT oil palm is best grown with rachis length, S2 oil palm is best grown with leaflet
number and petiole width, CR oil palm is best grown with plant height. The characteristics
of the fresh fruit bunch, yield component, bunch component and oil yield were found
that the oil palm variety of PU1 had fresh fruit bunch, average bunch weight and oil yield
was the highest out of all 8 varieties. It was found that the UT varieties had the highest
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of number of bunch. PR varieties had the highest of %wet mesocarp/fruit. S7 varieties
had the highest of %fruit/bunch and %oil/bunch. CP varieties had the highest of %oil/
dry mesocarp. The genetic rate found that the characteristics that should be used as the
criteria for selection were rachis length, leaflet number, petiole width, plant height, fresh
fruit bunches, average bunch weight, %o0il/dry mesocarp and oil yield. Because there is
a moderate genetic rate. When these traits were used for selection, UT S2 and CR showed
good growth, whereas those of PU1 and CP showed good yields.

Keywords: Oil palm (Elaeis guineensis Jacq.), Growth, Oil yield, Yield components
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Table 1 Physical and chemical properties of soil in Tha Chiat research station
Tha Chiad
Chemical properties
0-30 cm. Level

Soil pH (1:5 H,0) 6.79 low
CEC (mg/kg) 5.23 low
OC (%) 0.44 low
Total N (%) 0.05 low
Avai. P (mg/ke) 7.28 low
Exch. K (mg/kg) 25.64 low

CEC = Cation Exchange Capacity, OC = Organic Carbon, Total N = Total Nitrogen content, Avai.

P = Available Phosphorus, Exch. K = Exchangeable Potassium
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Table 2 Growth characteristics of 8 oil palm genotypes in Tha Chiat research station

Genotypes  RL LL LW LN PW PD H TD LA
uT 551.0d4a" 73.69 579 318.8%9a 71.18ab 41.02 350.11ab 69.70 6.20
PR 526.59ab 74.47 558 313.33ab 61.96b 34.79 341.26ab 71.15 595
S7 426.89c 81.03 529 281.26b 71.43ab 39.13 290.59b 68.59 5.64
S2 513.04ab 76.71 558 321.70a 80.1l1a 41.17 357.59ab 66.00 6.21
GT 535.89ab 82.95 573 303.1l1ab 67.70ab 38.63 346.33ab 67.30 6.55
cP 491.37b  79.89 517 293.26ab 72.85ab 38.03 317.26ab 65.96 552
PU1 511.00ab 76.46 5.64 293.0dab 72.46ab 38.58 351.30ab 66.85 5.76
CR 535.67ab 77.39 511 307.78ab 73.89ab 37.36 391.7d4a 68.67 555
F-test *x ns ns *x *x ns ** ns ns
CV. 6.23 6.67 10.56 6.32 12.49  11.25 1277 5.45 15.92

' = Values followed by different letters are significantly different according to DMRT.

RL = rachis length (cm), LL = leaflet length (cm), LW = leaflet width (cm), LN = leaflet number (leaf),
PW = petiole width (mm), PD = petiole depth (mm), H = height (cm), TD = trunk diameter (cm),

LA = leaf area (m?)



HANAATNSULAZNANBANTANY

1. ANYUZHANAANZANY
SnunznandnnzansaanuinUduiiy

fiug PU1 IeinanBansansangsiigniis 723.67

q

aayv o ¢

Alansu/mu/A Felunsnenanneaaanunus UT

\ o & o a |a Y qd'

duiugusdlvinandanzanganseUilesiian
Wiee 465.67 Alan3u/mu/A wasidnuiungany

DRI o ~ )

WuIug UT J91uiunsaisgafigaiviaiu
35.33 nzane/Au/l Feliunndanieadany
WWSGT PUL uazsiug CR ddwiiug PR uay S7
T uunzangsigaiites 29.00 neane/au/l
uwiinngangiafislannuuaneaiuis 8 wug
lngiug PUL S wmnveanufogeaianas
22.67 Alansu/meaty Falifianuuandemg

v ¢

atAfuiug S7 waviug S2 diuiugiunsend
H 6 o A

Tuminyneatuwaeananfs 16.00 Alansy/

q

nzane (Table 3)

2. anwaraInlsTNaUNZany

a

Ao s & & ! !
NANBULLUDILTUANRHDNTA1LNUINU

o

ANHLANAIUNNETAIINTS 8 fiuglaeug

2

S7 fifesdnuaizilgaiigaian 75.41 wWesldus
Falumnsiamnsadfiuiug UT S2 GT CP PU1

o

way CR dhwiugnilavesdnuuriigaaeiug

a o

PR flAiiers 64.90 Wasidus anwazilasidus

D

WaU1aNAARBRNANUINLAINULANG 1908195

e

o
U o W (Y

edhfinyanis 8 siug laeiug PR dAanueril

a1

asanilAn 89.31 Wasidus Faliiunnenaneana

Y 9

flufiug UT S2 PUT uag CR dumiug CP v

¥

Wesidudileuduansianasiianiiies 76.63

¢ oo

¢ < sk 68 o 1 X ¢
LUaSLgUn NanuwsluasiguntilumaLiaunau
9 W € A o A &
WAIWUIINUG CP UAITDIAN B UFTIEAAD
73.33 Wasidus faliilamnunananamnsadfiu

9. WaNNSSUNISINUAS 3(1):25-36
J. Agri. Prod.

[ 1 U L4

Wug UT S7 S2 GT PUL uagiug CR dauiug

9 9
< 13

PR lsidsnfianiian 52.89 Wedldud uaz
Snwnmiefiduimindusonzanenuiiug 57
Tengafiando 34.56 wWedldud Faliiuansis
MeadiRfiuiug UT S2 GT CP PUL uae CR uay
fusnssdlrmigaiios 22.56 1Wesidud

(Table 3)

3. NaNAAUINY

HandnuduvesUrduddung 8 g

o

= 1 aa 1 a o U 13
Iauuansnanannegaiiveday lnelrdu

o

b

fuiugPUl dnandnunsiugenign 204.84

Y 9

Alansu/eaw/A Felifimnuwanananisadfnu

v 6

Wug UT S7 S2 GT CP wagwug CR dusiug PR

9
= a

fnandmiiusinfigawinty 10545 Alantu/
#u/U (Table 3)

FuUszanianuuwdsusiuvasil Tulnd
FuuszAnsanuulsusiuvasilulnduas
ANYAUNISRTYLAULALASNANER
AduUsyAnsAuuUsUTIuTD s nYa
Wulnd (PCv) wazdlulnd (GCV) vosanvady
mMsasgLAulansadiu wul Snwagilulnd
VOIAN B NITATYLAUIAVNEIRY TA529I
6.45-24.82 Wodiius lnonandmhiiuiidgegn
24.82 Wesidiud nvaziduriiAudnansdisiu
fiAniian 6.45 Wedidud drwdlulndves
anwazn1saTyAulanIEaY 2A19551319
2.81-17.35 Wesidus TnvAmandmingiud
Angsan 17.35 Wosldud uaziesiiudnasie
nraneimioniian 2.81 Wesidud Fsillulnd
fifnunnindlulndnndnuaey (Table 4)



3(1):25-36

2. WaNNSSUNISINUAS

J. Agri. Prod.

52)

(feakauerd/sy) piaIh o = AO ‘YdUNgAI0% = g/0% ‘diedosaul AIp/)i0% = INA/0% HNij/dIedosaw 19M% = 4/\WM%
“UDUNgAN% = 9/4% (UYD2unq/sy) 1ydiom young aselsne = pgy (Jeak/aueid/young) young 4o uaguinu

= Ng ‘(Jeak/ue)d/ey) young 1Ny ysaly = g4

"1HWQ O} SUlpI0dde JUSIRYIP A|JURDYIUSIS SUe $IS119) JUSISHIP AQ PIMO)I0) SaNjeA = |

GLLT 19°02 zL €6'q T 8L 19'8 v6'6 ‘D
* x x % % xx * o 159}
qesev9T qe.9'8z e/9°T) dqe16’18  gegy’l. P>0/9'81  9el9'0¢  2d00°Z.S SB)
ey b0z qe/¢'8z ©9G°/9 oqe)628  de6g0L e/92¢ qe00'ze ©/9¢C/ Nd
ges0'8sT qe19'/z eceel 5¢99. qevve0L 200061 qo0'0¢  2dgg’699 dD
qe6L 6v1 qeg0'9¢ ©/9°69 dv¢LL qeg9'0. Po¢eLT qeceee  29.99.G 19
e8L 61 qes/ze BCC' T/ >0e/6'v8 e8g'G/ qece’0z qee 62 q.9'965 zs
eOT 661 e9G e eI1'.9 202861 eTY'9. ge.9'0z 90062 qce’L6S LS
qsb's01 496z q68'2S eT¢’68 40649 P0O0'91 q00°6¢ 2/9°59Y Yd
©0.'20Z qeroze B68°C. ges0'88 qep90.L P2900'81 eCe’Ge  0egege9 1n
8/0% Wa/0%  4/WM% 8/4% mav Ng
AO 944 sadAjousn

sjusuodwod young

sjusuodwod pP)SIA

uonels yoiessal 1ely) eyl ul sedAjousb wied |10 g Jo pjaiA 10 pue sjusuodwod young ‘sjusuodwod poiA ‘PIRIA - € djgel



ININUTNITNVBIANBAULNITRIYLAULALAE
NANER

AN IsuTesUNdLTsTa 8
fifnegszming 8.07-80.47 Wosldud dnvned
fANdnsMugNITUsEAUEY Ao ANueImMIaly
waztosiduminitusieideunduuis idn 80.47

9. WaNNSSUNISINUAS 3(1):25-36
J. Agri. Prod.

way 79.58 wWasiius drudnuaziifiadns
WugnIsusaulIunae fAe ANueIlugey
Puuludes Anundalauiulu Aawgesy
HanAAYanIEn tminneans uakananingy
fan 4498, 56.15, 40.47,44.85, 50.81, 53.84,
62.42, 48.86 Wasiiud suasu (Table 4)

Table 4 Broad sense heritability of Vegetative growths, Yield, Yield components, Bunch

components and Qil yield of oil palm genotypes

Traits/Genetic Parameter Mean PCV (%) GCV (%) h%. (%)

Vegetative growths

Rachis length 511.44 14.09 12.64 80.47
Leaflet length 77.82 8.99 6.03 44.98
Leaflet width 5.49 11.90 5.49 21.25
Number of leaflet 304.05 9.54 7.15 56.15
Petiole width 71.45 16.19 10.30 40.47
Petiole depth 38.59 12.97 6.45 24.70
Height 200.34 23.52 15.75 44.85
Trunk diameter 68.03 6.45 3.45 28.60
Leaf area 5.92 16.94 5.79 11.66
Fresh fruit bunch (kg/plant/year) 592.08 14.63 10.74 53.84
Yield components

Bunch number (bunch/plant/year) 31.08 10.21 5.48 28.84
Average bunch weight (kg/plant) 19.08 12.70 10.04 62.42
Bunch components

%Fruit/Bunch 71.34 7.78 2.81 13.03
%Wet Mesocarp/Fruit 82.62 7.43 4.48 36.40
%Qil/Dry Mesocarp 68.31 10.45 9.32 79.58
%0Qil/Bunch 29.08 21.55 6.12 8.07
Oil yield 172.38 24.82 17.35 48.86

PCV = Phenotypic Coefficient of Variation, GCV = Genotypic Coefficient of Variation, h%, . = broad sense

heritability
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Abstract

Cleft grafting is one of asexual propagation which most commonly used for
macadamia. The achievement propagation of macadamia depended on various factors
included scion branch, rootstock, endosperm, plant hormones and environmental factors
because it is a timber tree and very difficult to cutting propagation. This study was
demonstrated in three periods including May, July and November for approach grafting
on macadamia. The experiments arrangement was a randomized complete block (RCBD)
with four replications in four treatments as follow: (1) control (no girdling) (2) girdling at
4 week (3) girdling at 6 week and (4) girdling at 8 week, using 25 plants per replications.
The experiment was conducted at Chiang Mai Royal Agricultural Research Center in
Maehea and Khunwang substations during 2016-2018. At Maehea substation showed the
results of cleft grafting in May that the girdling at eight weeks was the highest survival
rate of scion at 76% with significantly different from the control. Besides the cleft grafting
in July, the results of the girdling at eight weeks showed the highest survival rate at 85%
and significantly different from the control (47%). And the cleft grafting in November, the
girdling at eight weeks was the highest survival rate at 63% and significantly different from

the control (40%). In a same as the previous station, the results from Khunwang substation
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showed the girdling at eights in May, July and November was the highest survival rate at
62, 65, and 75% respectively and significantly different from control. In summary, girdling
the scion branch at eight weeks was the highest survival rate in cleft grafting. In addition,
the timing of cleft grafting at Maehea substation was showed higher survival rate in July
while, Khunwang substation was represented in November.

Keywords: girdling, cleft grafting
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Table 1 Percentage of survival of the scion branches and the growth of young branch
of cleft grafting scion of macadamia in May at Maehea substation
Conjuring on cleft grafting in May at at Maehea substation
Treatment Percentage of survival of The growth of young

the scion branches (%)

branch (cm)

Not cincturing (control) 2.33¢C 0.00
Cincturing 4 weeks 66.7ab 16.3b
Cincturing 6 weeks 54.0b 16.8b
Cincturing 8 weeks 76.0a 37.5a
F-test * *

CV. (%) 17.7 23.2

* = Significant difference at probability level 0.05 by DUNCAN
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Table 2 Percentage of survival of the scion branches and the growth of young branch

of cleft grafting scion of macadamia in July at Maehea substation

Conjuring on cleft grafting in July at at Maehea substation

Treatment

the scion branches (%)

Percentage of survival of

Percentage of survival of

the scion branches (%)

Not cincturing (control) 47.0c 21.4b
Cincturing 4 weeks 74.0ab 38.6a
Cincturing 6 weeks 59.0bc 38.6a
Cincturing 8 weeks 85.0a 47.4a
F-test * *

CV. (%) 14.5 20.7

* = Significant difference at probability level 0.05 by DUNCAN
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Table 3 Percentage of survival of the scion branches and the growth of young branch

of cleft grafting scion of macadamia in November at Maehea substation

Conjuring on cleft grafting in November at at Maehea substation

Treatment

the scion branches (%)

Percentage of survival of

Percentage of survival of

the scion branches (%)

Not cincturing (control) 40.0c 2.95d
Cincturing 4 weeks 55.0b 16.3c
Cincturing 6 weeks 59.0ab 32.9b
Cincturing 8 weeks 63.0a 42.0a
F-test * *

CV. (%) 4.64 11.1

* = Significant difference at probability level 0.05 by DUNCAN
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Table 4 Percentage of survival of the scion branches and the growth of young branch

of cleft grafting scion of macadamia in May at Khunwang substation

Conjuring on cleft grafting in May at at Khunwang substation

Treatment

the scion branches (%)

Percentage of survival of

Percentage of survival of

the scion branches (%)

Not cincturing (control) 38.0c 0
Cincturing 4 weeks 59.0ab 18.7
Cincturing 6 weeks 53.0b 17.7
Cincturing 8 weeks 62.0a 16.4
F-test * ns
C.V. (%) 7.12 51.8

* = Significant difference at probability level 0.05 by DUNCAN ns = Not significant difference
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Table 5 Percentage of survival of the scion branches and the growth of young branch

of cleft grafting scion of macadamia in July at Khunwang substation

Conjuring on cleft grafting in July at at Khunwang substation

Treatment

the scion branches (%)

Percentage of survival of

Percentage of survival of

the scion branches (%)

Not cincturing (control) 27.0b 30.0d
Cincturing 4 weeks 56.0a 48.0c
Cincturing 6 weeks 59.0a 63.6b
Cincturing 8 weeks 65.0a 72.8a
F-test * *

CV. (%) 12.0 8.99

* = Significant difference at probability level 0.05 by DUNCAN
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f9iu Feanslulawsaasauiiunainisaiuna
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Table 6 Percentage of survival of the scion branches and the growth of young branch

of cleft grafting scion of macadamia in November at Khunwang substation

Conjuring on cleft grafting in November at at Khunwang substation

Treatment

the scion branches (%)

Percentage of survival of

Percentage of survival of

the scion branches (%)

Not cincturing (control) 11.0c 11.1c
Cincturing 4 weeks 50.0b 36.1b
Cincturing 6 weeks 61.0b 44.8b
Cincturing 8 weeks 75.0a 63.8a
F-test * *

CV. (%) 15.5 25.3

* = Significant difference at probability level 0.05 by DUNCAN
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Abstract

Effect of Indole-3-butyric acid (IBA) Concentration on approach grafting Macadamia
tree was carried out at the Chiangmai Royal Agricultural Research Center (CMRARC),
Maehea and Kunwang substation in 2015-2018. The study divided into 3 experiments
1) Study of IBA concentrations on approach grafting Macadamia in May. 2) Study of IBA
concentrations on approach grafting Macadamia in July. 3) Study of IBA concentrations
on approach grafting Macadamia in November. There are 5 treatments as water (control)
and sprayed with IBA concentration of 2000, 4000, 6000 and 8000 ppm. There were
8 replication (20 plants/replication). The results showed that the highest root weight were
found in May at Chiang Mai Royal Agricultural Research Center (Maehea) with the highest
root weight of grafting using IBA at a concentration of 8,000 ppm was 15.68 ¢. As well as
the highest percentage of survival of approach grafting branches using IBA at a concentration
of 8,000 ppm of the Chiang Mai Royal Agricultural Research Center (Maehea) in November
was 85.63%. However, there was non-statistically different with IBA at 6,000 ppm with
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survival of approach grafting branches of 79.38%. In conclusion there was non-statistically
different between the concentration of 8,000 ppm IBA and 6,000 ppm IBA. Therefore,
the concentration of 6,000 ppm IBA are most suitable for approach grafting Macadamia
because it is effective in approach grafting Macadamia and the most breakeven.

Keywords: Approach grafting macadamia, Indole-3-butyric acid (IBA)
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ABN1INAABY

YNN1IAAB9LUU Randomized Complete
Block Design (RCBD) n1sAnw nNavay IBA
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(NS3UTBAIUAL)
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ANSUUTNKE
1. WesifuAn1ssanmeuaInamu (%)
2. UImHNsIN (ASY)

auATEnIl
sy (Susu-Auan)
U 2559-2561
anuidfiunig
Audideinuasradadedug (Ualiies)
gnNoNeRs Taniniedly
AudideinunIvaludeslnd (Yui9)
gunoudg arinledlvy

NANITNAADY
n1snaaasdi 1 n1sAnwAnadudy IBA
Tunsmuisuzaadiedaufoungeniau
1. Weafiudnisseanievasimnu (%)
Wesidusnissennievesiamiu (%)
TunsAnwianududy 1BA lun1smiuis
UzALAIETILADUNG YN AL veadeE
(Uslifigy uaz YuIN) WU IBA Adatut
8,000 ppm liUesidusnissenmevasimiu
g9an elaifinnaumnsnameadftu IBA A
LN 6,000 ppm wag 4,000 ppm WALIAIM
UANANVNINEDANUANTNTU 2,000 ppm LAz
nN3513AIUAL 1ag IBA ALY 8,000 ppm
Tivesidudnissennievesimiuganves
YUIMarLLiEy Ao 86.25 WAy 83.75%
Auaeu (Table 1)
2. thwihsnvesienu (n3)
drosinvesiomu (n$y) Tumsanen
aadudu 1BA Tunismufausanadeds
WaunguA1Ay WUl o AUEITEINYAITVIAI
Weslui (wiliiieg) IBA AsLUudU 8,000 ppm
Trhiminsnvesfsuiadegean Ao 15.68 N3
Faunnestuegelitodfymieadfdu 1BA
Fiaududu 6,000, 4,000, 2,000 ppm WAz
NIsUIsAIUAY fiflaiiu 9.63, 7.75, 5.05 waz
2.90 NFU MIWAAU Uag 0 AUEITENYATIAIN
Wedlvad (1uan9) 1BA Aadiuty 8,000 ppm
Thinsnvesnismuisgeiigog 8.63 nfu
Felalunnsnaneadatu IBA mnududu 6,000
opm TNy 7.08 nfu Tneseansany
Wil umnsemeadiitu 1BA finnududu
2,000 ppm WagnsIuIsAIuAL (Table 1)



9. WaNNSSUNISINUAS 3(1):53-60
J. Agri. Prod.

Table 1 Effect of IBA on approach grafting branches and root weight of Macadamia in
May
Percentage of survival of
Root weight (g)
Treatment approach grafting branches (%)
Maehea Kunwang Maehea Kunwang
water (control) 61.25¢c 62.50c 2.90d 1.25b
2000 ppm 73.75b 75.63b 5.05cd 1.80b
4,000 ppm 77.50ab 79.38ab 7.75bc 3.30b
6,000 ppm 79.38ab 81.88ab 9.63b 7.08a
8,000 ppm 83.75a 86.25a 15.68a 8.63a
F-test * * *
C.V. (%) 10.00 8.64 22.66 41.99

* Significant difference at probability level 0.05 by DUNCAN ns = Not significant difference

n1snaaasdl 2 n1sAnwaadudy IBA
Tunsmudsuzaniadisdaaufiaunsngay
1. Weddudnisseanievasiamu (%)
msfnwianadudu 1BA Tunismuis
UAAIEYINABUNTNNIAY WUTINTTLY IBA
finrandiudiu 8,000 ppm fiesiusnmssensme
vasRUgIan Magusideinumsvanadedusl
(Wiliiey) uazAudIdeinunsnaludesln
(u9) Ineusiiiey IBA A313iNY 8,000 ppm
Ay 81.25% ldfipnuusnananisainnu
IBA anududy 6,000 ppm #iflAvify
76.88% wauanseiuegalitdAgynieaia
iU IBA AULTY 4,000, 2,000 ppm Uaz
QEEHRGRITH FeilAnyiniu 73.13, 71.88, ua
67.50 % sudiy Tuvairfiguing IBA A
iy 8,000 ppm 7ifAn 80.63% luifinana
LANFAIININERANU IBA AULNTU 6,000 Lay

4,000 ppm FsdAwvinfu 72.50, 68.13%
AUEINU usianagiueg19litsd Ay neada
U 1BA AT 2,000 UagnIsuIsAIuAN
fifrefiduinssenmevesianu fie 66.25
wag 51.25% audeu (Table 2)

2. twdhsnveshau (3
nsAnwAmELty 1BA Tunisnius
UrANAlEYINABUNINYIAY WU N1TLY IBA
Fiemadiudiu 8,000 ppm S wthsnuesionu
guan agueifoinuasvaadedl (wifes)
wazAudIdeinunsvatadeii (Yuane) 6
Windu 7.38 waz 6.78 N3N auasu ey
upnANAYRg NITYdIAYNIEdAAUNTINTD
AIUAL IBA ALY 2,000, 4,000 Wag 6,000
ppm Veesaa T lne o AUGITUNYATNAN
Wedlval (uidiiies) nssaiBauAy 1BA AW
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Wugu 2,000, 4,000 wag 6,000 ppm AN
dminsnueRamuwiniy 2.23, 3.35, 4.10
WAy 5.65 N¥U AIUANU uar o AugItY
insreaTedln (quane) Animinsinves

Asmuveanssudsaiuny 1BA mnududy
2,000, 4,000 waz 6,000 ppm WU 2.00,
3.05, 3.90 Uag 5.13 n3u AuE9U (Table 2)

Table 2 Effect of IBA on approach grafting branches and root weight of Macadamia in

July
Percentage of survival of
Root weight (g)
Treatment approach grafting branches (%)
Maehea Kunwang Maehea Kunwang
water (control) 67.50c 51.25c 2.23d 2.00d
2,000 ppm 71.88bc 66.25b 3.35cd 3.05cd
4,000 ppm 73.13bc 68.13ab 4.10c 3.90bc
6,000 ppm 76.88ab 72.50ab 5.65b 5.13b
8,000 ppm 81.25a 80.63a 7.38a 6.78a
F-test * * *
C.V. (%) 9.75 18.79 18.41 24.08

* Significant difference at probability level 0.05 by DUNCAN ns = Not significant difference

n1snaaasdl 3 n1sAnwAadudy IBA
Tunsmuisuzaadiedaafoungainieu
1. Weddudnisseanevasiamnu (%)
Wedidusnisseanievesianiu (%)
TunsAnwaududu 1BA Tun1smiuis
UzANAEIUABUNGATNEU NUT 04 AUEIRY
inwasradndeddual (Ualiiey) waraudide
inwasviasaTedlyal (yuana) 1BA fiaansidadu
8,000 ppm Hilesiduinissennmevesimu
geftan Bslaiunnsnevneadifdu 1BA ansdudu
6,000 ppm LATiAALANGNSA eI ARy

NNEDAAU IBA AULNTU 4,000, 2,000 ppm
waznsTIsmuAL 1ng o AUEITeInunITVIais
Woslvd (wilifies) Wesidudnissonneves
Asvuresanuduty 8,000, 6,000, 4,000,
2,000 ppm UagnssuIsAtuAl dAvafu
85.63, 79.38, 78.13, 73.13 Wkay 69.38%
pnadeiu Tuvaiei quiideinunsuanadedl
(yu219) fiedfifudnssenmeresisnures
ALY 8,000, 6,000, 4,000, 2,000 ppm
WAENIIUITAIVAN LT 85.00, 78.75, 76.25,
72.50 wag 55.63% A1UaeU (Table 3)
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AsAnwALLTyY 1BA Tunismiuis

ugANAETILRBUNGAINEY WU o AUy

inwasnaradednl widley) divinsnves

IWNUGeER Ao N3 IBA At 8,000 ppm

CV)

A

a W = | Y |
FAwniU 8.93 NSU FedAULANANAUBEN
HledANeadAnu IBA Aadutu 6,000,
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v '
o o
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wag 0.70 ASU MUy WuReiugugIde
inwasviasaFedlyl (quae) 7 1BA ety
8,000 ppm fAnmnTINvesfanIuzIEn
Wiy 9.60 n3u Tnedauuansneiuegl
HedrAgneadadu 1BA anududu 6,000,
4,000, 2,000 ppm HaENIINITAIVAY e
dninsnvesienu wihiu 6.45, 5.48, 4.20
waz 2.70 N5 Aua1AU (Table 3)

Table 3 Effect of IBA on approach grafting branches and root weight of Macadamia in

November

Percentage of survival of

Root weight (g)

Treatment approach grafting branches (%)
Maehea Kunwang Maehea Kunwang
water (control) 69.38c 55.63¢ 0.70c 2.70c
2,000 ppm 73.13bc 72.50b 2.00c 4.20bc
4,000 ppm 78.13b 76.25b 3.30c 5.48bc
6,000 ppm 79.38ab 78.75ab 5.88b 6.45b
8,000 ppm 85.63a 85.00a 8.93a 9.60a
F-test * * * *

C.V. (%) 8.99 10.36 39.86 33.93

* Significant difference at probability level 0.05 by DUNCAN ns = Not significant difference

13INANTINAADY

nsfnwanududy 1BA Tunismiuis
ugANALlY WU o AU wRTIAIATeall
(wahiitez) Tudoungadneu diesidudnis
senmevesRmUgsanlnenslY IBA asdadiu
8,000 ppr TAWvIU 85.63% Faliwansa
NEBRAU 1BA Anududu 6,000 ppm il

Wedldudnissenamevesianiu fe 79.38%
vazflufeunguneuvesguiiteinuasmans
Fodlnal (widey) Suwiinsinvesmanui
gafign Tnensld 1BA aandiudiu 8,000 ppm
fAwiiu 15.68 N3U wae ol AUEITLNYAT
vanadedlml (yu9) SWesidudnissenne
vesfemugeaalasnisly 1BA anadudu
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8,000 ppm agluifiounguniay ﬁmag‘jﬁ
86.25% FslaiumnsnanaadAdy IBA mnaididiy
6,000 tiaz 4,000 ppm fithUodidudnssenae
YosRay oeffl 81.88 uay 79.38% pudidy
Tunlufoungedmeu msld BA muddu
8,000 ppm ¥lshimtinsnuasnismuisiian
gafian W 9.60 nd Tagannsmeaes nuh
thviihsnuesmsmuisiigaignegluieuly
\ADUND ¥A1ALVRIAUEIFNYATIAITe
(wiifig) Shiwiinsnuesmsniufagsitan T
A5 1BA ALY 8,000 ppm dAinAvu
15.68 N3 Wuheaiuesiduinissonniy
vosfamugeaalasnisly 1BA anududu
8,000 ppm vasAudITeNYRIIAILTe L
(waiviiee) Tufaungainiew dAnvify
85.63% Galiunndnaneadffu IBA aau
Wiudu 6,000 ppm AfesduinsTennETes
Aanu e 79.38%

dgunan1innaag

nmsmaassazulsin nsld IBA fiannw
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6,000 ppm Ldfinuuanaesiuneans 39n23
Eonld IBA fimnududu 6,000 ooyl
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The study of effective fertilizer applications in off-season
longan (Dimocarpus longan Lour.) production
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Abstract

A good fertilizer management, according to plant development, is an important
method for longan production to promote growth for good quantity and quality. For the
fertilizer application with 7 fertilizer formulae on “Daw”, 7-9 years old longan trees for
3 years during March 2017 to July 2020. The results showed that all treatments were no
significant differences among treatments over 3 years on number of fruits per kilogram
in the first year ranged from 110.82-121.93 fruit/ke, and tended to decrease in the second
year (104.10-120.77 fruit/ke) and the third year (91.14-115.31 fruit/ke), this indicated the
increase in fruit size. The yields per tree in 3 years were ranged from 24.68-46.28 kg/tree,
11.00-35.13 keg/tree and 21.03-46.86 keg/tree, respectively. There were no significant
differences over 3 years in aril weight ranged from 6.23-6.87 g, 7.33-8.24 ¢ and
6.16-7.73 ¢ and total soluble solid ranged from 19.08-21.68 °Brix, 17.61-19.22 °Brix and
19.19-21.23 °Brix, respectively

Keywords: Off-season longan, Fertilizer application
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F4luT 1 aglutas 110.82-121.93 na/Alan3u waziuunliuanasegwioidesludi 2 (104.10-
120.77 wa/Alan3u) warlil 3 (91.14-115.31 wa/Alansn) Fskiitudn wadlefvunafisdu usd
idsnaliAnamunnssiunsadissdaiminuandatosuduti 1-3 egluts 24.68-46.28
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(T5) fie gnstoildidusioudion nssuds
7l 6 (T6) Ao gnsoamiinunsnsld uay
N353 7 (T7) Ao Jgns 15-15-15 msladle
Tnsnsninudeteldmsmuiouas 1 ads
Tudns1 400 NSUFABYUIANTINY 3-4 LURT BRI
800 NFUADIUIANTINY 5-6 LM dIUNTIUID
i 6 Tdyeludns 500 n3usovuransamy
3-4 wes wag 1 Alansusevuiansany
5-6 15175 (unna wavanly, 2562) InalUaougns
PNUTEEENAILINNTVOI 4 Sze ol Seee

Pait)

fludtu (3 Weundsdausiane) srornszdunis
Wanen (2 Wweuneudniilieannen) ssuvin
NaDaU (3 LNDUNAIRANG) LAYITULNDUNNT
Wuiien (2 Weurdowiuien) (Table 1)

Table 1 Fertilizer formulae (N-P,0,-K,0) used in different growth stages of longan in
each treatment
R Vegetative Flower Fruit setting Pre-harvest

stage induction stage stage stage

T1 15-15-15 9-24-24 9-24-24 9-24-24

T2 15-15-15 9-24-24 13-13-21 13-13-21

T3 15-15-15 12-24-12 12-9-21 9-24-24

T4 15-15-15 9-24-24 12-12-17 12-12-17

T5 16-16-16 8-24-24 15-9-20 15-9-20

T6 25-7-7 15-15-15 15-15-15 0-0-60

T7 15-15-15 15-15-15 15-15-15 15-15-15

P TEELNARINISTNLN A leanman
wanguasInNsiausang laglvdnisuanly
Tl 2 A58 wainstnilieannanlagsa
ANSINNATBLAADLSA 1 AT DA 20 NSUKD

=l 1 gj U U
ANTILUAT BAZAANUNIGIU 1 ASI R 40 NSY
fau1 20 ans (Table 2) 1ANUYIIANTUUNN
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Table 2 The period of off-season longan productions each year

Flower induction with

Year Pruning Harvesting
Potassium chlorate
1 March 2017 July 2017 March 2018
2 March 2018 August 2018 April 2019
3 May 2019 November 2019 July 2020
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Fertilizer fomulae

Figure 1 Effect of fertilizer applications on number of fruits per kilogram
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lpfnssnansinunal@eunaoisnyiegguui?
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(p>0.05) (Figure 2)

Year 1
g Year 2

Year 3

T1 T2 T3 T4

T5 T6 T7
Fertilizer fomulae

Figure 2 Effect of fertilizer applications on yield per tree
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Figure 3 Effect of fertilizer applications on aril weight
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Figure 4 Effect of fertilizer applications on total soluble solid (TSS)
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Table 3 The amount of fertilizers (N-P,O,-K,0) each longan tree received in different

treatment

N (g)

P,O; (g) K,O (g)

Treatment

Year 1 Year 2 Year 3 Year 1 Year2 Year 3 Year 1 Year 2 Year 3

T1 910 1,774 1504 1,382 2982 1,806 1,382 2982 1,806
T2 1,106 1,928 1,183 843 1,613 1,498 1,232 2866 1,722
T3 1,049 1,984 1,176 737 2562 1,596 1,209 2,394 1,513
T4 1,057 1,890 1,155 794 2520 1,470 1,039 2,713 1,470
5 1.200 2,033 1260 o647 2474 1,428 1,186 2,898 1,764
T6 962 1,190 700 647 647 1,295 647 647 1,698
7 941 2310 1,365 941 2310 1,365 941 2310 1,365
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Abstract
Over the years, the mulberry is popular with people due to it is rich in phenolic
compounds which possess the ability to inhibit oxidation. It is considered as alternative
economic plant and can be exported. Nevertheless, the mulberry is a high genetic diversity
and discrimination using morphological traits often require long and difficult to identify.
This current research, therefore, aimed to identify cultivar and to analyze the genetic
variation of mulberry (Morus alba) in Phitsanulok province inferred from ITS (805 bp) and

matK (830 bp) sequences. Afterwards, the phylogenetic tree using Maximum Likelihood
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(ML) method was constructed. It was found that ITS Sequence based phylogenetic
relationship demonstrated as monophyly. Whereas phylogeny inferred from matK
sequence obviously displayed as two main clades. In this regard, the nucleotide diversities
among mulberry verities from both nucleotide sequences were relatively low. However,
these obtained results provide the information for parental line selection in the future
breeding program.

Keywords: Mulberry, DNA barcoding, ITS, matK
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sanshlaandmiudosian (UV-transilluminator)

(Gel Doc™ XR+) wWhouvUSunwumaslefs
AuANTRAYeILaUALBULUUAFUR U Y
Huwna (invert) Hulusunsy Image Lab
Software 5.0

mMaia3inafiuevesiiy matk wag ITS
areufisengnlenediuelse
idueiiataldlufinnaidue
998U matK wag ITS aleufiseanly
NOABLTE (polymerase chain reaction; PCR)
Tneiusunmssauvionun 25 lalasans Ussneu
e 1xPCR buffer, 0.4 mM dNTP, 2.0 mM
MgCl,, 0.5 uM primer, 0.5 unit Tag polymerase
(Vivantis) khagatduofuwuy 20 wilundu (ng)
Tneglwsiwesilidmiuiuiunafidue fo
ITS: 18d (5’-CAC ACC GCC CGT CGC TCC TAC
CGA-3") 28cc (5’-ACT CGC CGT TAC TAG GGG
AA-3’) (Sitthithaworn et al., 2010) kag matK:
matK-390f (CGATCTATTCATTCAATATTTC)
way matkK-1326r (TCTAGCACACGAAA
GTCGAAGT) (Cuenoud et al., 2002) Wan
Fmsdinviinaiisuelunisaiinuiun
Adu (Polymerase Chain Reaction (PCR)
machine) dalusunsuiildludfAzegnle
woAlloisd Usznausetuneusig 9 il pre-
denaturation @ 94 °C (5 w1 1 soU
denaturation i 94 °C (1 w#) annealing
50 °C (1 W) waw extension 7 72 °C (2 undl)
Jushwau 30 seU way final extension 7
72 °C (10 W) 1 s0U wanfiuy3un
Mdueudhmsuedilaunssdeuruinde
Bernlsaadianinslwida (Agarose gel

. v S a &
electrophoresis) A78%ALATBUIABLANIAS



WiE%a lnenUSeuiiouiu vunafdueinnsgiu
(100 bp DNA ladder marker) Tgaanuitatu
voaasnlsad 1% lu arsavareunines 0.5X
TBE (Amresco) Monszualviindiausisdng
100 Thadt 1unan 30 Wil Whluasiadeunay
Adwenelduasdansilalelansaeindes
Aulauaedansililalandsudedaa way
YUNnAMm

o & a & Y a £
ﬂ']iVl']‘?JuﬂLE]uLSGL%U‘JE!VIﬁ
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ANSYNTUAIUALOULD IR USENSIAeNIS

q
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afnfiduieeandanuaniniidaisaeyn
GenUP PCR /Gel Cleanup Kit lngvinniu
W/N15V09ENER (Biotechrabbit, Germany) lag
aelounananiigens (PCR product) asluviasn
micro-centrifuge tube Wu1A 1.5 JadanT WA7
WuUnines BINDING BP Usunas 500 lulasdns
wémaslfiduniuinseneansildasly
Mini filter fisiafiu Collection tube vl
Huieadt 12,000 soustownd Wunan 2 uiit
9t Mini filter lusiefumasn Elution
tube 1.5 fiadans nsiauUniwes ELUTION
USums 10-15 lalAsans aswmsenanswad Mini
filter faliftomumgiitoandunau 2 uif ué
WluduiesiiniuEa 10,000 seuseund
unan 1 undt udamsdau Mini fitter s 910t
thasilluiiu 4 °C iedsludndunou
MIMERUALEULE (DNA sequencing) sl

a do o a = <
nsaAs1zanuiianalalng

o

Prafuluansefiinatelnafbe bukiieu
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fugrutoyavesiiauasslu GenBank (http:/
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www.ncbi.nlm.nih.gov/genbank) A18n13
BLAST (http://blast.ncbi.nlm.nih.gov/Blast.
cg) MntuvhnsAnustuuRugnesudoms
af 1N unIITImuINTT (phylogenetic tree)
WUUAS Maximum Likelihood (ML) Iagl4laaa
AU Kimura-2-parametera (K2P) W1y
1Usunsu MEGA 7.0 (Kumar et al., 2016)
IMMIAATIEIANU VA BV UINTTY
(Genetic Diversity) vasfaag1adaiuassd
drsalalagAruiainal mtDNA haplotypes
(h) haplotype diversity (hd), nucleotide
diversity (7), total number of mutations (m)
mean Wag number of pairwise nucleotide
differences (k) Inglglusunsu DnaSP version
5 (Librodo and Rozas, 2009)

NANI5IY
N13ATIVEUANYULAUFIUINGD
iusheeasiaruesiiugeing q daUszney
e 9 g tneduiugaineiadssmea 7 Wug
Ao 1A ansgowsn SN ansgewsnium

9

r5aea LTy i3nAs uaziugiuauildlui

o oo

91989 919U 2 Wug Ao AU UazyITUg
Audwiu g Inglidg

Exl

WeuazAduevihnisnyvdeuAn vz dugY
Anen lagdSeuiiouanewuewadlyu wavna
o el 1 v ¢ A ~ Y Y
YoulnlueTudaziug lWSsuguiuguteua

= v P ) v & av v
iy wagldiUSeuiiisuiunaveaiug Alaann
A1TATINATITIALDOULD TalATIAS 198N WY

U & a

Taginlvvedluluddazius danukanenaiy

3

ponly (Figure 1)
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Figure 1 General external morphology of mulberry leaves in different varieties. (a) White
king (AUSW) (b) United State of America (USA) (¢) Mungkorn (MK) (d) White
United State of America (USAW) (e) French (f) Taiwan (g) Red king (AUSR) (h)
Kampaengsaeng (KPS) and (i) Buriram (BRR).

nsAnEmMeTLluana
wdnihAdueiiadalallifiay3ua
AdueresBu matK wag TS eujizegnle
WoaLNeLsa (polymerase chain reaction; PCR)
Tnefiusannssauianan 25 lalasans Usznou
8 1xPCR buffer, 0.4 mM dNTP, 2.0 mM
MgCl,, 0.5 uM primer, 0.5 unit Tag polymerase
(Vivantis) wagadueduiuu 20 uilundu Ing
glwsiwesilddmiuduunamsue fe ITs:
18d (5’-CAC ACC GCC CGT CGC TCC TAC
CGA- 3’) 28cc (5’-ACT CGC CGT TAC TAG
GGG AA-3’) (Sitthithaworn et al., 2010) uag
matK: matK-390f (CGATCTATTCATT
CAATATTTC) wag matK-1326r (TCTAGCA

CACGAAAGTCGAAGT) (Cuenoud et al., 2002)
wdavinsiindnaimiswelueios PCR
Falusunsuiildluufisengnlewodiueisa
Usgnoushedunousng 9 il pre-denaturation
7 94.°C (5 w¥l) 1 59U denaturation 7l 94.°C
(1 u19l) annealing 50 °C (1 u1¥) wag
extension 71 72 °C (2 wiit) \ushuau 30 seu
wae final extension #i 72 °C (10 u¥) 1 sou
LAEVINITNTIVADUNANEANTDS (PCR
product) NansAENIANIISaLKANARTITENS
Tuusagiug 9nduis 2 Usom Tasnuuay
vunUsraae 850 Alua (basepair, bp)
(Figure 2)
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Figure 2 DNA bands of ITS (a) and matK (b) from different mulberry strains (Marker (M)
=1,000 bp ladder DNA) (1) White king (AUSW) (2) United State of America (USA)
(8) Mungkorn (MK) (4) White United State of America (USAW) (5) French
(6) Taiwan (7) Red king (AUSR) (8) Kampaengsaeng (KPS) (9) Buriram (BRR)).

NNHan1ERATIEIERUTREle YA wuh
Buuina ITS vesfaluesiannsndauaeild
Founniug eniu wug WS (FR) wagdl
YUPIUSELRI 805 LU YA ATUUT IR matk
anansadaaesilaiieduiuglimas (AUSW)
WuganIgeIsn1v1 (USAW) iuglaviu (Tw)
WugHINg (MK) waziugu3sud (BRR) lnedvunn
Uszana 830 Awua lehdduiiadlelndves

funsassusnanlalUiisuiudnuindlalne

'
=

waQ"lugm‘l’J'aga NCBI (National Center for
Biotechnology Information) Wu31 d16U
a = o‘d' ¥ LY o LY a =l 2

Tedlelnenlansenuainuiindlelnaves
wiazduluily anduldrnifudeyadidu
Thralelnavedu TS way matK Yawulaweds
nugTReTeile addugiudesa NCBI uaglasu

MUBLAVLANE (accession number) (Table 1)

Table 1 Accession numbers obtained from ITS and matK sequences of different mulberry
varieties.
Accession numbers
Mulberries

ITS (805 bps) matK (830 bps)

Red king (AUSR)

White king (AUSW)

United State of America (USA)

White United State of America (USAW)
French (FR)

Taiwan (TW)

Mungkorn (MK)

Kampaengsaen (KPS)

Buriram (BRR)

MH187214 -
MH187215 MH187244
MH187216 -
MH187217 MH187245
MH187218 MH187246
MH187219 MH187247
MH187220 -
MH187221 MH187248
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72)

dlowsuitsudduinnalelndlneld
TUsunsa Clustalw nui Siesidusesruseneu
vpethndlelng (Nucleotide composition)
TusiawwesTusiagiug Tnsluduuiiom Ims &
dnanuvas Thymine (T = 20.4%) wag Adenine
A = 21.8%) f1 wazdidndrunes Cytosine
(C = 28.0%) wag Guanine (G =29.8%) &3
Turnuefiduuiin matk fdnduues Thymine
(T = 36.9%) waig Adenine (A = 30.2%) g4 Lag
16.8%) uag
Guanine (G =16.0%) 1 ka¥NINTZRIBAINE

—

fidnd1uvee Cytosine (C =

yosiralendlngsausunidanouil 1, 2
war 3 Yasduusias ITS fandu A = 22.7%,
19.4% way 23.2%; C = 28.5%, 30.9% Lay
24.5%; G = 31.6%, 26.9% Wag 30.9% uay
T = 17.0%, 23.0% waz 21.0% MUd16U
drunsnszareanudvesiandlelndlaesiy
fuvudaneuil 1, 2 way 3 vesduuiian matk
fiandu A = 29.6%, 32.1% uaz 29.0%;
C =199%, 16.6% way 14.0%; G = 16.6%,
16.3% wag 15.2% tag T = 34.0%, 35.0% Lag
42.0% $1a19U (Table 2)

Table 2 Compositional properties of ORFs and nucleotide composition in each codon

of ITS and matK genes of different mulberry varieties.

Mulberries

ITS TU) C A G T1 C1 A1 G1 T2 C2 A2 G2 T3 C3 A3 G3
AUSR 204 281 219 297 17 286 227 316 23 310 194 269 21 246 235 306
AUSW 204 281 21.7 298 17 286 227 316 23 310 194 269 21 246 231 310
USA 206 278 219 297 17 283 227 316 23 306 194 269 21 246 235 306
USAW 207 277 219 297 17 283 230 312 23 310 194 269 22 239 231 310
TW 202 281 21.7 299 17 286 227 316 22 310 194 272 21 246 231 310
MK 204 281 21.7 298 17 286 227 316 23 310 194 269 21 246 231 310
KPS 204 281 21.7 298 17 286 227 316 23 310 194 269 21 246 231 310
BRR 204 281 21.7 298 17 286 227 316 23 310 194 269 21 246 231 310
Average 204 280 218 298 17 285 227 316 23 309 194 269 21 245 232 309
matK
AUSW 37.0 167 3202 160 34 199 296 166 35 166 321 162 42 138 290 152
USAW 369 169 301 161 34 199 296 166 35 166 318 166 42 141 290 152
TW 369 169 3202 160 34 199 296 166 35 166 321 162 42 141 290 152
MK 37.0 167 3202 160 34 199 296 166 35 166 321 162 42 138 290 152
BRR 369 169 302 160 34 199 296 166 35 166 321 162 42 141 290 152
Average 369 168 302 160 34 199 296 166 35 166 321 163 42 140 290 152

Note: AUSR (Red king), AUSW (White king), USA (United State of America), USAW (White United State
of America) TW (Taiwan), MK (Mungkon), KPS (Kampaengsaeng) and BPP (Buriram).
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AU INLNANISIUAgULUAIAI A

s

Thrdlelya (point mutation) Mionsnateius

3
s

seAudy (Gene mutation) Ya9dalUeIINUT

o o

#in4 9 laemsiuTeuliiguseninaiugnn 9 wug
PnBuudin TS wuh fiddunisiudsundas
Yesaruiianalelng se Munlsneduesidwy
(polymorphic site, S) &4 9 shuws Tneiindi
fumiadl 6 waann q W (A<->G) ugldniu
(TW) shumisdl 50 (T<->G) Wugansgotasnn
(USA) fuvmisdl 555 (T<->G) fiuansgolsng
17 (USAW) (G<-A) #usmisii 675 (C<->T)
FaTl 685 (C<->T) Aunlsd 687 (C<->T)
Fumiedl 687 (G<-A) fiugam3gowsing (USA)
Fwmadl 756 (C<->T) uazsumad 773 (C<-
ST) MUdIeU Vs fIBuUs I matk Sl
weRuosATuAnTuLREa 2 fumis Ao Turus

[

ansgeiIsn1vI (USAW) sugldndu (Tw) uae

e
v §f Ao 6

FSUT3UES (BRR) Tusumled 153 (T<->C) way

99

o

[ a

fiugavsgolniniun (USAW) dumisit 827
(A<->G) Audsu Wabnswasunlasasiu
Thealolnsinatudulgiednuas transition
(A<->G 1139 C<->T) uag transversion (A<->C,
A<->T, G<->C tay G<->T)

yonani Welnszianurainuans
ynaWgnIsn (Genetic diversity) weulaluess
NG luBuusn ITS wuduau haplotype
(No.) whiiu 5 §Uuuy, number of polymorphic

(segregating) sites (S) WU 9 AILUUY,
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haplotype diversity (hd) (+SD) AU 0.786
(+0.151), nucleotide diversity () (+SD) t¥nAu
0.00280 (+0.00144), total number of
mutations (m) WU 9 #7 tag mean number
of pairwise nucleotide differences (k) 1Yy
2.250 puandu dusuluduuiie matk
3113U haplotype (No.) Wiy 3 sUuuy,
number of polymorphic (segregating) sites
(S) WU 2 Ay, haplotype diversity (hd)
(+SD) w1fiu 0.800 (+0.164), nucleotide
diversity (7r) (+SD) winfiu 0.00120 (+0.00082),
total number of mutations (m) Wity 2 §7
ae mean number of pairwise nucleotide
differences (k) 111U 1.000 AILAIGU
dedisnzvinimuduiusnisane
U135 (Phylogenetic relationship) 494
ffawesiseauiiug mnawuiadlelndvesdy
ITS fe35 Maximum likelihood (ML) #ne
TUsun3U MEGA version 6.0 Iagiiwana Trophis
waz Sorocea \Uu outgroup dwiunugl
auldl (phylogenetic tree) wuinldanunsauus
naustug vesstaesioananduls (Figure 3)
Turauedi nsdhnsziaduiiedlelndaniy
matkK wu3n awnsawvingulaidu 2 nqu
(clade) o clade A Usznaumey ughiviAs
(AUSW) uaziugdans (MK) uaz clade B
Usgnaume wugussud (BRR) Wugldniu (Tw)
wagiuganszeisn1ud (USAW) (Figure 4)
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KPS
BRR
MIK
VW
AUSR

100) susw

— USA

0.0100

Figure 3 Phylogenetic tree based on ITS gene of the eight mulberry varieties using
Maximum Likelihood (ML) method and confidence level was calculated with the
bootstrap test (1,000 replicates). AUSR (Red king), AUSW (White king), USA
(United State of America), USAW (White United State of America), TW (Taiwan),
MK (Mungkon), KPS (Kampaengsaeng) and BPP (Buriram).

86

KP149516 Morus alba

< ABOD38183 Morus alba

AUSW
MK
BRR
VW
USAW

AY257531 Morus alba

KUB56466 Morus alba

JQ588443 Trophis racemosa

0.0010

Figure 4 Phylogenetic tree based on ITS gene of the five mulberry varieties using Maximum
Likelihood (ML) method and confidence level was calculated with the bootstrap
test (1,000 replicates). AUSW (White king), USAW (White United State of America),

TW (Taiwan), MK (Mungkon) and BPP (Buriram).

KF454442 Morus alba
ABB04289 Morus alba
ABB04247 Morus alba

HM747178 Trophis racemosa

EE— FJ916999 Sorocea pileata
100 | HM747179 Soracea affinis

MG718775 Sorocea bonplandii
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g matk ngiauess Winalaiies 5 s laun
WuglhiviAs (AUSW) Wugansgaiusnivng

v 6

(USAW) fuglendu (TW) Wugdang (MK) uae
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NanunsaduaTeii (sequencing) 16l 1iovinns
Wieuanueaeadeewin (identity) 39ng1u
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anszutdusiatuassviin Morus alba lag

Y 9
a 4

fanuadrendaviemiloutulugiudoyad
99-100 Wesifud Fanileumssenuiiiiu
nsldBuisansuinadmiunmsssysiady
Toalsdt wunstd Ims Tunsseying saveds
8 g (Zeng et al., 2015) vvouduinsieou
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luanalien (Morus) usuansirsviineeg ey
wazgnWaiugang o (Weiguo et al., 2005)
I dunadnga anuanmsfinuluadstinud
Auudsfumaiugnssuseninaialue f3Wus
N4 9 ARnTuanmmsziluuinasdes
Aputei1 eraduldldfidnuazdnsinig
naneviug (mutation) lailafinsideufusnn
Fsonadedliusuussiuglvdanuvainuany
wntu warldszoglunislfiianisusdu
undustely Viannmsdanduanudiiusig
Tiwunsvesarduiiinalelvdainuiianiy
TS dhildaunsousnnduvesiaresiiusia 4
ponnfuld Tuvaefimslddfuinedlelnd
MNUIIRBY matk Hu asnsouiseentdidu
doangunan widn Buusom TS aylvinandn
PCR #1fin31 matK fAimy Gaainmssenums
Anwnadmnuiannnisluiiviiiiun Sdeuugi
a3kt matk Jufdweursidauinsgiu
dmsumsseyriianaynTIRTE ALY
MaRUgNIIY (Hollingsworth et al., 2009;
Wined, 2550) wardsadldBuuinmiiua
Wevanguitvluvate 9 nquunvvautagiu
(Chase et al., 2007; Asahina et al., 2010;
N uarAny, 2552; WITY WazAMY, 2556;
UUS LayAnly, 25570, )

N15AN®IY UUa uavamy (2557n)
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Abstract

Guava (Psidium guajava Linn.) is a fruit which has high vitamin C content. The major
guava production had been done several countries including Thailand. There are numerous
guavas in Thailand, however history and genetics database of guava were not varietally
clear. Guava identification is useful for breeding program. In this study, eighteen guava
varieties were detected genetic stability by phenotype and DNA fingerprint. The phenotype
was collected characteristic with leaves color, fruit color, pulp fruit color and leaves color
of selfing progenies segregation. The DNA fingerprint was verified nine SSR markers. The
result shows that, the seedling segregation of 18 guava cultivars were separated into
2 groups follow by the seedling leaves color; 1) the leaves color of progenies different

from mother plant was 12 cultivars 2) the leaves color of progenies not different from
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mother plant was 6 cultivars. There was indicated non-genetic stability 6 guava cultivars
by phenotype. The DNA fingerprint were examined among 18 guava cultivars with SSR
markers. There was found that, only Putsa variety shows DNA pattern the same with their
mother form nine SSR markers while 17 guava cultivars appeared the DNA pattern different
from their mother and within progenies group. Thus, both of the phenotype and DNA
fingerprint be able to demonstrate Putsa as highest genetic stability guava.

Keywords: guava, genetic stability, phenotype, DNA fingerprint
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The SSR primer sequences used for DNA amplification in this study

Primer name

Forward sequence (5’ to 3’)

Reverse sequence (5’ to 3’)

mPgCIR19 AAAATCCTGAAGACGAAC TATCAGAGGCTTGCATTA
mPgCIR27 AGCACTTAGGGACAAATTCA CTCACTCTCCTCCATTCAAG
mPgCIR31 TCTCACTGATGCAACTTTTC CCCATTTTCATCTCAAAGTC
mPgCIR93 GCATCATGTGTTTGAACGAT AAGTGTGCGTTCTCCATCT
mPgCIR96 ACGCTGCAAACGATACTAAT AACTCACACGAGCACAGAG
mPgCIR100 CTAGAAGTCGAAGAATGGAA TTTGTTAGTATCGGAGTCGAG
mPgCIR102 AATTGGTGTAGCATCTGGA GCCTACCATGAACAGAGAAA
mPgCIR105 CCTCCTTCGCTCTACATAAA ATTACCCCACGAACATATCA
mPgCIR111 CAACCTCGTTTGAGTCTTCT AACATCATTGGGACCATTC
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Table 2 Characteristics of guava cultivars and their progenies

No. Name of cultivar Leaves color  Fruit color pulp fruit  Leaves co-lor
color of progenies

1 Putsa green green white green

2 Paenseethong green green white green

3 Hongta green green white green

4 Kimju green green white green

5 Wangchompoo green green white green

6 Maejo 343 green green white green

7 Puyphai green green white green

8 Kheenok green green white green

9  Chompoopuntip green green red green

10 Kheenok-Saidang green green red green

11 Rotjana green green red green

12 Samsikrob green green red green/red
13 Paen- Saidang green green red green/red
14 Kaimooktaiwan green green red green/red
15 Petnamphueng green green red green/red
16  Pijit 13-10 green green red green/red
17 Mung red red red green/red
18 Dang red red red red
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Figure 1 DNA amplification with 9 SSR markers of Putsa (P1) and their progenies (1-10)
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Figure 2 DNA amplification with mPgCIR 19 markers of Dang and their progenies
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v R et 22 B 2 2 E B EoE
cultivar . g a4 a o o & & o
pegsdiss e 3 B B B B OB OB OE
1 Putsa green v o v v v v v v v v
2 Paenseethong green v v x x x v v Vv Vv
3  Hongta green X X X X x x x Y X
4 Kimju green x v Y x x x v x X
5  Wangchompoo green X X X X x x x Y X
6 Maejo 343 green x v v o x x v v x X
7 Puyphai green x v x Y x x v v X
8 Kheenok green X X X X X X X X X
9 Chompoopuntip green X X X X X X X X X
10 Kheenok-Saidang  green v v v o x x x x v Y
11 Rotjana green X X X X X X X X X
12 Samsikrob greented x x Vv Vv Vv Vv v Vv ¥
13 Paen- Saidang geented x x Vv Vv Vv x v v Vv
14 Kaimooktaiwan  greented x x Y x Y X X X X
15 Petnamphueng  greented x x x x Y v v x VYV
16 Pijit 13-10 greented v vV VvV vV x  x x Y X
17  Mung greented  x  x x x Y x x Y X
18 Dang red x v v v Vv v oV v

Remark: v = DNA bands of progenies are the same pattern; X = DNA bands of progenies are not the

same pattern
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Manuscripts submitted for publication should be of high academic merit and are
accepted on condition that they are contributed solely to the Journal of Agricultural
Production. Submission of a multi-authored manuscript implies the consent of all the
participating authors. All manuscripts considered for publication will be peer-reviewed

by at least 2 independent referees.

Submission checklist

Manuscripts submission must include title page, abstract, keyword, text, tables,
fisures, acknowledgements, reference list and appendices (if necessary). The title page
of this file should be include the title of the article, full name, official name and affiliations
of all authors and E-mail address for corresponding author. The total manuscript should

not exceed 10 pages.

Preparation of the manuscript

AWl manuscripts submission for publication in the journal should followed the

following guidelines:

1. Manuscript texts must be written using high-quality language. For non-native
English language authors, the article should be proof-read by a language specialist
before submission.

2. The manuscript text, tables and figures should be created using Microsoft Word.

3. If possible, all text throughout the manuscript should be used 15 pt ~TH
SarabunPSK except the title topic using 16-pt, otherwise, Browallia new would
be replaced.

4. Manuscript texts should be prepared as single column, with sufficient margin (2.5
centimeters for each side).

5. Abstract should not exceed than 300 words and provide only 4 key-words for

each manuscript.
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6. All measurement in the text should be reported in abbreviation, using metric
system.

7. Tables and figures should each be numbered consecutively.

8. Acknowledgments should be as brief as possible, in a separate section before
the references.

9. Citations of published literature in the text should be given in the form of author
and year in parentheses; (Pawin et al., 2012) or if the name forms part of a
sentence, it should be followed by the year in parentheses; Pawin et al. (2012).
All references mentioned in the reference list must be cited in the text, and vice
versa. The reference list at the end of the manuscript should be listed

alphabetically. The following are examples of reference writing.
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mycofungicide on siberian isolates of phytopathogenic Fungi. J. Ari. Tech. 1(2): 247-
253.
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Azuma and S. Higashi (eds.). Gene, Behaviors and Evolution of Social Insects. Hokkaido
University Press. Sapporo.

Thesis:

Chantrachit, T. 1994. Anaerobic conditions and off-flavor development in ripening banana
(Carvendishii spp.). M.S. Thesis in Horticulture, Oregon State Universtiy.
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Yamagishi, Y., H. Mitamura, N. Arai, Y. Mitsunaga, Y. Kawabata, M. Khachapicha, and T.
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