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Micropropagation of Champedak (Artocarpus integer (Thunb.) Merr.)
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Champedak (Artocarpus integer (Thunb.) Merr.) is a native fruit tree in the South that holds
economic significance, prompting farmers to increase its cultivation. There is a growing market for this
fruit among both domestic and international consumers. However, the propagation of champedak
through cleft grafting from branches is often hindered by disease infestations. Therefore, the seeds were
propagated through tissue culture by surface-sterilizing them in a 25% of sodium hypochlorite solution
for 25 minutes. They were then cultured on MS medium supplemented with 0-2 meg/L of
Benzylaminopurine (BA), with or without 0.2% activated charcoal (AC), for 3 months. The results revealed
that culture medium supplemented with 2 mg/L of BA and 0.2% activated charcoal (AC) gave the
highest plant regeneration (80%), whereas culture medium without AC gave the highest number of
shoots (6.25 shoots/explant). Shoot proliferation from shoot explants cultured on semi-solid MS
medium supplemented with 2 meg/L of BA gave the highest number of multiple shoot formations (4.70
shoots/explant) after 3 months of culturing. Root induction from shoot explants was cultured on MS
medium supplemented with 1 mg/L NAA with wounding, and 3 mg/L of NAA without wounding gave
the highest percentage of root formation, up to 100%, while culture medium with 2 mg/L NAA gave the

highest number of roots (6.80 roots/explant). After 3 months, the plantlets, measuring 10 cm in height,
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were acclimatized in a mixture of soil, burnt husk and chicken manure at a ratio of 2:1:1. This

combination resulted in the highest survival rate of 70%, which was recorded one month after the

transfer to the soil.

Keywords: Artocarpus integer (Thunb.) Merr., embryo culture, auxin, cytokinin

UNANEYD

§rurnndulduafiuiiiosvesnnldii
ANUAATYNIALATEEAR YN EATNIHAIINABINS
Ugnifiunndu Tnsfinarafuilaadsluuas
AUszing agalsiaumsveneiuddiiingainnis
fofuudsusantinusyaudgmainnisidiiane
vedlsn Aefufoinisveeiugfenismieides
Wawdofty Tnemsuiwdnuensndedeaisazans
loipeulalumaslsiaiududy 25% 1Juian 25
U LLaxLW’WLgEJQUUEJ’WHQGﬁ MS LR BA A1
Wudy 0-2 un./ans unseliifuneau 0.2% 10y
187 3 Weu WuUIeMIsTiLAY BA Adudu 2
UN/ANT WRNEIEIY 0.2% TRn1swaunduivdulsl
298 80+25.28% usilofiansanmsiingenluindu
wuinnshidifunsdulisiuausenuniign (6.25
pon/Fudiu) andurinistnyisensiulaetn
%uahuaamwwL??&qummi?ﬁl,lfﬁqqm MS L@l BA
Wty 2 un/ans Wunan 3 Weu wuindinsiineen
gafian (4.70 ven/dudoy) MnduthTudiusanndn
1IIINUVUDMNTENT MS 1Fial NAA Aatiudu 1 un./
ans Tafunsadeuaurailauiy wazem TRy
NAA A3LNTY 3 Un./8RT saununislaasie
vinunadunan 3 e idesidudnisiinsngsds
100% vauzfionmsiiia NAA aududy 2 un./

] (% v

AT SUAUNITASINUIALKAT LAUAY TAIIUIUSIN

)

a

ge7ign (6.80 51n/Tudqu) Weaunanileny 3 ineu

Y 9

3ziinuge 10 gy, Wetlayuialuianuaniid

AVUNANVDIAY LNAULNT KAz bAwnau Tusnsndlu

2:1:1 9M51N1550A%TINg9dA 70% MAINTITOYUIA

WWunan 1 ey

[

Adn: Uer Nswnsasnduusle eandu

v

lalaladiy

d1U1ae (Artocarpus integer (Thunb.)

Merr.) 8¢ 1179A Moraceae AL uN ¥ 7090 UVD

Y
I

nals Wuliinadusiudnuvauzadievyy aduduinig

v
v = v v

wazdniigndvinasaviay Tulyevudue nalzunss

g13-duiuegfuaneiug diuudeniounlnaasgnd

Y

Qe

Andesendy dnwnrvesdideiinareadiety Wy
809199 LYA0I00U LA DIBUFY ﬁgaﬁﬁ’ﬁ{uagjﬁ’u
angnug saIAveNLasnIIY TAANIalAYEINISg
GR (Buttara et al., 2014; Boonlaksiri et al., 2000)
mﬂié}’ﬁﬁuﬁﬂqﬂﬁhﬂmmw 1,685 19 i oflsua
1,175 15 Towlul wa. 2566 Sinan@nya 1,552 AU Wandn
\de 1,321 nn./l9 511 eRaannlansuay 80
VI TITNEASNTIELUURAERSeBAT 98 LATYNE
wuukUsgUsegay 2 d1miunisdininenanin
dndlngFoaz 80 Smieliviofeunanddadunude
Tuituit Zovay 15 vslunaintiosdu uasdosas 5
F1vdree1uunanvesuesulay (Office of
Agricultural Economics, 2024) N1591eRuginUIne
fuanhasiudidsusesuudiunovyulazing Tod
vo9nsliTBideugonvenuRaanduReyY fe Vi1

Tidulaludsiniinisugniiedunediuing waz



Journal of Agri. Research & Extension 42(3): 1-17

muudalaunnii nedgndunevyuasiulgn wazld
Bdyuren nIen1ufe Asiugdruingdeaunain
v idag v v 13 o
AN Tignan wazduwlauss (Dawan, 2023) Jagdu
° = o a Y Ao B
Iz lulinaasugiamenials ifuualiuay
v a X i oA =
Aoan1sveImaIninTueEesiaLilas Tusfinnisuan
J1UmzSosar 90 1WuN1sUgNUUUNANNAIUNTD
guausy InsUiee wie Niseu Jagduinunsns

o v ea A < ! a A o 1%
AatdandUngiugaliagniduiividanes vinl

v 6

FunusInUn L gane N UAMNLABINISVILNBATNS

]

' '
1 a

ﬁ@]@ﬁﬂ’]iLWﬂJ‘ﬁuﬁUQﬂ (Admin, 2023; Thanapitak
et al., 2021) miﬂgmﬁ’wmmiuﬁuﬁéwmamuam
JanTaumsasossusny dnisugniludivusuluaiu
ualsl Tnetusiivgnasiduiugiudios dedimaosdu
anwalaY Ao LUAenTAIRuI0NEN Nae13Yd WA
2-3 NN, SAYPIRNITUNBY AURITY 28.3-29.5 D9
U3nd vilduiifesnisvesnan (Kamwut, 2015)

(%

atinsveneiuganfanugfaiunsaiilaegednda

%

vy & < @V 1 o [
wazynautuidulsanldaunsadiunvgngnusle

]
=

wszazviliannsunsnszagludedulm dafuds
timadianisveneiusluanmuasndoiduitie
lunsveneiuginuineiugn Trlduiuanniieans
AUANFADINITVDINATN
J9gduiisnesrunisverewugayu
(Artocarpus heterophyllus L.) FreAsLae
(9188 Azam and Rahmatullah (2009) %1115
wmL?:ENUmEJEJamummigm Murashige and Skoog
(MS) 1in 6-benzyleaminopurine (BAP) A0t U1
3.0-4.0 un./80T Uag kinetin (Kn) A0 LU 0.2—
3.0 un/ans Wuan ¢ §Uadi wudn emsiiy
BAP AL udu 3.5 un./ans nsvduliiingenlny
2-3 990 U89ANITNUITINVUDINIT 1/2 MS 1Ay
indole-3-butyric acid (IBA) @2M3t9u7 0.1 un./ans
waziugnd 20% il ugesonifindu uasd
AM3LARsIN 80% a1ntuthdundunUsuanimiou

iludneugnlugelndieiaunussaaudan ne uag

yala (1:1:1) veednegnilunim 8 dUnsi wudn siunen
fi8nsin15senTinuannin 80% wenani
Ashrafuzzarman et al. (2012) ¥msnzAosaneeon
YYUIUIA 5 3. UUBINITEAT MS L BAP AW
Wt 2 un/ans nsgduliAneenlyal 80% Wedhe
UidsauuemITgns MS iia 1BA anududu 3
un./ans Winnugawen 3.84 au. 4 Tu/su wag 4 510
sef waz Amin and Jaiswal (1993) ¥hnsinziaes
HOATYUTUIN 5-10 1. wangmuummiqm MS
WA BA uaz Kn Anadudu 2-3 un./ans wuigae
duasunisiineen mntudiesenlUdswuenis
1/2 MS il IBA way NAA padiudi 3.5 un./ans
a315avniN1siAns Nt 60-80% N1550ATIN 50%
wasdredundrasugnluAuiluian 1ifeu 210
sreuidomaduandliifiuinnismizidsaiode
fydrmanuyudediesidudnisadiseansay
(multiple shoots) LazIUIULENTINTIA uasdud
1§finsiAnsniies FedinansznunesnInnissen
Finvoedundn dedulunisAneafadseinnis
vereiuiUnziugiudosneldanmuaanie
Tgnsdninsiingensanannsiiziasasuuile
N138nN15ARIN kagn1seyuiasunatulsaseu
eldunumislumsvereiugiivineiugiuay
Uaenlsa iielifisanerennudenisvemann uas
nanandiladinuasiiae iwﬁuﬁamiﬁwqama

9

WugdnemeIsnsnzideuilowolusuian
< ad
uUNIULAZISNT

MswseuTusuiY
drudasingiusiudoduiiuiisune
auan SmiauAsAIsTINGIY W onasanuay
dudaundnsdaetiendreau udieaneged 70%
Junan 1wl musvansazanslaieslsluaaslsi

AMULTUTY 25% LDULIan 25 Y19 a19e28uInau



P5ANTIVYLATANASUIVINITINYAT 42(3): 1-17

fagae 3 ase meluddnedes dnudauidnues
Jugudiuawn 0.5-1 9u. Inefiduuiloagnsnand

(Figure 1A) Wisldlunsvaaesioly

NNSANWINAYBY BA saununsdufan1swauly
Fudulminndudruduusle
T19WHUNITNAABILUY Factorial in
Completely Randomized Design (CRD) t1U3autiiey
A156RY BA Town 0, 1 kA 2 un./ans saudunNsany
T6uA 0 uar 0.2% §1u9u 6 N5513F YT udu
Buuslefiiiunisvensidouds umizidssuy
911115g#5 Murashige and Skoog (MS) 7y BA
Faufunagruaududunis 9 sufisinualy
uHuNIRAes Wuthaaglasa 3% uagnsu 0.75%
vsumnulunsantadu 5.7 (Figure 1B) nasnis
wnzidsadunan 3 Weu Tuiineiifusnsiingen

Tuyl wazdwIngen/Audiu

msAnYNATasEnUZaMSHEN SRS INEEnTY

TNURNUNITNARBILUU CRD WIuLisusiia
yesomsinziasaiode 1o emmsuds enmsis
Wi Az ST $1U9U 3 n5INIR thiudugen
fauysaivuin 2 g, waziiludiau 2 Tu Afmun
mﬂam‘wﬂaamL%@mwazLﬁysNuummiﬁﬁﬁqmm
AsANEIT19RL Tngemisuduazeimsisudaiy
HaTU 0.75 uaz 0.375% auadu lde1vs 25 wa.
Tuyan 8 paud uazwiziassuutuIdluaninis
dwomswadlalldnsiu ldewns 25 wa. luviagy
YUYIUIA 250 18, wazmzidssluaniniugai
AEY 120 s8U/undl ndaumnsidsadunan 3 Wou

TuinUasidusn1sAnean wasI1uIuLaR/IudIu

N1SANEINAYDY NAA S2UAUNISAS19UINLNE
fan15enUINISAATIN

T9URUNITNAABIWUY Factorial in CRD
Wigueun1sifid NAA TauA 0, 1, 2 uag 3 un./ans
fufumsnsedududiuiio Tiun msadauegliads
unanlaudy $1uu 8 3513 Yidudiusenvoedy
Fiaunausnluaninlasnde annisinediedu
LTNILLABIUUB TGRS MS T NAA Aty
e q Fafunsasaieliadauaunailautudiy
Aufis rualusiun1TInaes Fan15a519UAunE
Mlnglddnn1innsausiialauau 2-3 LHa B89
sy 3 Weu tufinesifudmsiingn
LaEsIUIUSIN/Audy

TumsAneusiaznssiisyi 10 91 9 az 2 190
(1 Fudrw/vn) muqmmazmimwLgaaﬁqquﬁ
27+1 seAgaldya Iikasainvaeangeeisaigus
14 w31./3u Anuduuas 25 lulaslua/as.a/Auni
thdeyaundisuiiisudiadslneds Duncan’s

Multiple Range Test (DMRT) fiszdupnnuidasiu 95%

n1sayuadunanlulsasoy
ihaundrdinzainnisinuineunth 7
InuazAuanysal Auge 10 gu. laglddundn
U 20 AU AeuviNseyua USuannivlaenis
ihitmeansilinmeuansesufoRnisussanm 3-5 fu
u1a19e1m1siusenlynug dnsinguuyly
ansazans povidone iodine (ua1du) Asau s
wevn 4 eyutalutanuan Ae Au: wnauwn: Bl
unau ludasrdau 2:1:1 sl uazasoudae
awanadnla Wie¥nwenduvesiidlides o Uiug
anmessnd uaseyuiamelulsadoufifinmemsaua

70% vidseyuaiunm 1 weu Juiindnsnssestiin



Journal of Agri. Research & Extension 42(3): 1-17
NAN153Y

Navad BA saununsaunantswalunvdulna
ndusuduuile
Mnmsdananuimdainsinzdsadunan
1 ok Buusledimsmevausstenisimnziaes Tng
psiaeduseunarduseusudsududifen
(Figure 10) TudUn9iit 2 #udoutneniiu lnends
nsnzidsadunan ¢ anv duilnnsiaen
auysal fimsifinsuiugenunniy (Figure 1D) et
mswnziEsaduuslevuomsiiiy BA sy
1un./ans finnsiinsenlusiedogagn 75+7.07%
wAnAaadRegafided1fyBa (P<0.01) funis

W3 BA ANILUUTU O ke 2 UN./ARS T9insiinean

Tnsliade 60+28.28 way 55+21.21% m1ugdisu e
A5NISANLAE LURLRINIU WUIINITRN W
dufinsiingenluidiodouiniian 76.66+5.77%
wanenansadfegafidod1dyBs (P<0.01) funis
Tidumseu Felmsineenlmindsiios 50+17.32%
WeRearsantadesiuszninsanududuves BA
SIAUNIANLALURANHIEIY WUIINISLFU BA A
WNTU 0-2 UN/ART SMAUNIANRNETY kagnSIAL
BA Aty 1 un./ans AildiBunsdiu dnsiiia
vonlmiluunnansiusgeiidedrdgynisada lnedl
n1siingenlnigean 70-80% wiALANA1INI9EDRA

pe9lltyd A Ee (P<0.01) AUBIWITNLAN BA A

WYY 0 way 2 UN./ans Nhliiungany Falvnisiia
goalyaiiies 40% (Table 1)

Figure 1 Development of Champedak embryo explant (A) when cultured on solid MS medium

supplemented with BA for different durations: initial stage (B), after 1 week (C), and after

1 month (D)
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Table 1 Effects of BA concentration combined with activated charcoal (AC) in solid MS medium

on shoot initiation of Champedak embryo explants after 3 months of culture

BA concentrations

Plant regeneration (%)

A
Average BA concentration

(mg/L)

With AC Without AC
0 70+25.82° 40+21.08° 55+21.21C
1 80+25.82° 70+25.82° 75+7.07A
2 80+25.82° 40+31.62° 60+28.28B
Average® i or without AC 76.66+5.7TA 50+17.328B
A "
5 o
A*B o
CV (%) 23.59

** Significant differences at P<0.01

Means values followed by the same letter within each column are not significantly different according to DMRT.
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Table 2 Effects of BA concentration combined with activated charcoal (AC) in solid MS medium

on number of new shoots regenerated from Champedak embryo explants after 3 months

of culture

BA concentrations

No. plant regeneration (shoots/explant)

A
Average BA concentration

(mg/L)

With AC Without AC

0 1.80% 1.67¢ 1.73C

1 1.38¢ 4.00° 2.69B

2 2.63 6.25° 4.44A
Average® i or without AC 1.948 3.97A

A xx

B xx

A*B xx
CV (%) 21.13

** Significant differences at P<0.01

Means values followed by the same letter within each column are not significantly different according to DMRT.

Figure 2 Plant regeneration from Champedak embryo cultured on solid MS medium supplemented

with BA at 0 (A and D), 1 (B and E), and 2 (C and F) mg/L, with (above) and without (below)

activated charcoal, after 3 months of culture
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Table 3 The effect of MS medium types on shoot proliferation and number of multiple shoots

of Champedak shoot explants after 3 months of culture

Media types Shoot proliferation (%) No. shoot (shoot/explant)
Solid medium 90+21.08 4.6+0.84°
Semi-solid medium 80+25.82 4.7+0.71°

Liquid medium 90+21.08 3.1+0.74°

F-test o

CV (%)

19.86 19.43

ns = Not significant differences at P>0.05, ** = Significant differences at P<0.01

Means values followed by the same letter within each column are not significantly different according to DMRT.

Figure 3 The shoot proliferation of Champedak shoot explants (A) cultured in different statuses of

MS medium supplemented with 2 mg/L BA for 3 months: solid medium (B), semi-solid

medium (C), and liquid medium (D)



Journal of Agri. Research & Extension 42(3): 1-17

HAYaY NAA Faufiumsaieuinunasanistniisn

Mnnshdudusenfignadiauarliaig
vaumafivinalauiy smeidssuuomsudgns
MS Fiin NAA A1adududig 9 Wunan 3 e
WU WNIAAY NAA Asdiudy 1-3 un/Ans Tnng
\Ansiniadegaaainfu Ae 80% uand1anisada
agafitlodfnyds (P<0.01) Auownsfilalifis NAA &
LifinisiAasin dlefiansannisnszduiudiusen

TAENITASIIUIABEE WUIININISES 1Az bilasna

o w

viakraiinisiiasinldunnaneiusgreidednfey
198 (P>0.05) TnefinisiAnsiniadeindu e
60% ioRsandadesiussnitemnududuses
NAA saufunsastanagliadrsunnung wuinems
Fuiu NAA Aadudy 1 un./ans Saufunisadng
VIAWHA WazasTiiia NAA aududu 3 un./Aas
Tnglia$rauiauna fnsiinsnanniigawinfu Ao

100% wansinansaineg1siitsd1Agse (P<0.01) fu

n331353U 9 (Table 4)

Table 4 The effects of NAA concentrations in MS medium combined with wounding on the rooting

of Champedak shoot explants after 3 months of culture

NAA concentration

Root formation (%)

A
Average NAA concentration

(mg/L) With wounding  Without wounding
0 0° 0¢ 0B
1 100° 60° 80A
2 80° 80" 80A
3 60° 100° 80A

Average® i or without wounding 60 60
A *%
B ns
A*B *%
CV (%) 16.14

ns = Not significant differences at P>0.05, ** = Significant differences at P<0.01

Means values followed by the same letter within each column are not significantly different according to DMRT.
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Table 5 The effects of NAA concentrations in MS medium combined with wounding on number

of roots of Champedak shoot explants after 3 months of culture

NAA concentrations

No. root (root/explant)

A
Average NAA concentration

(mg/L) With wounding Without wounding
0 0.00° 0.00° 0.00C
1 3.00° 3.20° 3.10B
2 6.80° 3.40° 5.10A
3 3.20° 2.40° 2.80B

Average® i or without wounding 3.25A 2.258
A -
B %
A*B -
CV (%) 16.76

** = Significant differences at P<0.01

Means values followed by the same letter within each column are not significantly different according to DMRT.

10
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Figure 4 Root formation in Champedak shoot explants cultured on MS medium with varying
concentrations of NAA: 0 (A and E), 1 (B and F), 2 (C and G), and 3 (D and H) mg/L,

with wounding (above) and without wounding (below), after 3 months of culture

Figure 5 Root characteristics of Champedak shoot explants cultured on MS medium with varying
concentrations of NAA: 0 (A and E), 1 (B and F), 2 (C and G), and 3 (D and H) mg/L, with

wounding (A-D) and without wounding (E-H), after 3 months of culture

11
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