msinilvinaueadauaziugau
Pndussyvasimeanglasiuanmuasniie

Callus Induction and Plantlet Regeneration from

Anther of Andrographis paniculata (Burm.f.) Wall.ex Nees. In Vitro
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Abstract: /In vitro anther culture of Andrographis paniculata (Burm.f.) Wall.ex Nees. from Chiang Mai
for callus induction was studied. The flowers were harvested 9 to 7 days before blooming and were used
for anther culture. The anther explants were cultured on Nitsch & Nitsch medium (1967), as modified
by Lichter (1982) (NLN), supplemented with 0, 0.1, 0.5, and 1.0 mg/L 6-Benzylaminopurine (BAP)
in combination with 0, 0.1, and 0.5 mg/L Naphthalene acetic acid (NAA) for 8 weeks. The results showed
that the most effective treatment for callus induction was cultured on NLN medium supplemented with
0.5 mg/L NAA in combination with 1.0 mg/L BAP. In order to increase the callus and induce embryo,
callus was cultured at the low temperature of 4°C for 1 and 3 days, it was further transplanted under
high temperature of 28, 30 and 32°C for 1, 2, 3 and 4 days on NLN medium supplemented with 0.5 mg/L
NAA in combination with 1.0 mg/L BAP. The results showed that the highest weight callus and induced
somatic embryo were cultured at a low temperature of 4°C for 1 day and then transplanted at a high

temperature of 28°C for 1 day could increase the quantity of callus and induce to form an embryo.

Keywords: King bitter, anther culture, callus, temperature
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undnga: N1sAnyINTEINEABIsUarop TR slasnuasgnluiuii dmiadsdualuann
Jasaide wuan fimunnsvesneniiansaudmiunismizdssduasesssyemimzaislas Ao svoznen
flonglurasiudl 9 fs 7 Su neunenuu Wethaenlussesdsnanlunnasamzidsdduoimsgns Nitschand
Nitsch medium (1967) anluas Lichter (1982) (NLN) ﬁLﬁuaﬁﬂwQumiLﬁ@LﬁUIm 6-Benzylaminopurine
(BAP) A1mnwu 0, 0.1, 0.5 uaz 1 dadn3umedns sauiu Naphthalene acetic acid (NAA) ALY 0, 0.1
uay 0.5 fadniuneding Wi 8m5gAs NLN WRxasAIuguNsiaTadv BAP ALYy 1 fadnfunedns
320U NAA fianuiuumy 0.5 fadndunedng %ﬂﬁﬂﬁﬁmmaé’ammﬁqm Tuszozinan 8 dUam uaziileuh
fuazopuspiniinauaada wanilugnlmAnnu G?’JEJﬂ’liLW’]SL?;IEJQﬁQEIJMQﬁLLMﬂGiNﬁu Tnsnsinzides
flonmgiish 4 ssmwaifoa e 1 ua 3 Yu netdesmionisimeidesdiguuni 28, 30 uay 32 o
\waldya Lﬁjunm 1,2, 3 uag 4 Ju wud mansiesiigunni 4 ssrneadea iduna 1 fu sy
ﬂmwm,amwamumaa 28 DauTALGYA vJuan 1 %u Tluewnages NLN fiFvansmuANnaIaAuln BAP
AratNTy 1 dadnfunodng sauiu NAA amLTy 0.5 fadnsunodns awsaiiuuiuiaunadavesin
yzanelasln uasaunsadnilmAndunuooula

v
o o w a

AdAey: mea1las MaNBiewuaLeousl WAaHA 9aun)l
AU (Maison et al., 2005) mﬂmiﬁﬂmmimwﬂaﬂ%a
Wnzanelaslulsznele ‘wmw ﬂ’li'lJﬁﬂ‘W’l‘Vl aw

Wmzanelas (King bitter) f3oivenmans  lesdeiives nandnluifissnensninunoin1sves

o Andrographis paniculata (Burm.f.) Nees aeﬂu I:;IJ‘U?Iﬂﬂ LAZAIYN uqﬂl\lmzawiﬁ]ﬁn LWWSUQHiu
29 Acantaceae Aurtiinegluiu Sudle uesieds  Ussinalveludagtuailnyuaeiugiudios
nztusenidedle Wmzanelasvessmalnedany-  7inuasnsUaeslnaniug fuleanussINnd
ﬂgﬂ&Jﬂﬁﬂﬁuﬁ’uﬁmsmSiﬂiiui"gwﬁwummawizwm (Department of Agricultural Extension, 2019) %11
Suiie musrsululszmasuielasisauds mamiawwuﬁmﬁuwuﬁaﬂmam (F1 hybrid) witely

aj’wmumaﬁuﬁGuawxlmvmaim"l,'mmﬂwmaﬂ’uﬁ Tumsnisen mamumﬂmiaiwwmmwuﬁmLﬂu‘wuﬁ
oail Niranjan et al. (2010) 28 mawuﬁ Boopathi (ZOOO) LmLwavaUsLsﬂumimamLmamwuqq e Tneunily

40 @nesiug waw Parixit et al. (2012) 42 avwiius  19an 5-10 0 wi3e 7 seumawau ielndunngoglu
wazdinsfnwianeiuglulsenalnelasnisay anleluleda (homozygous) duduisduiu madly
§0819 26 F29879 910 16 Yavdn loun uasnuy  Szezeiuy awalmdsalyaeunlunssuaunis
ngauys Tunyd Fedduy (eeaie quns Uuusatuguasndnudeug nslvmadanis-
uATAT5IINTIY vy YITHE aswan srees wnudssuaresusnyfiellannadauaidmitlulany
ﬁwmiaﬂ ATARLNY uAIIIYENT anfune) uas opUTsIBTUTE BRI uATART UnaUTEINTUTUUS
ansfan 9ale 4nqu lasnquil 1Ae am‘wuﬁ g \osnueadaansaifiuuinauseSnitlane
UATIUN UASASSIINTIY INYTYS uarseeed nqudl  misluimafianamnzd ssduazesasnlynandies
2 Ao quws \Toss1e afaziny Avalan dunyd 35 0 v 12 soumswan lumsassaneiusunue
warnInauys nquil 3 Ae edluy y3sus aswen  uguiavs mamedssduavesasnyilelvlanuoou

LATUATIIYAUY 1 WaE NAUT 4 Ad WATIIVEN 2 ARIlNSSIITaTAN WL INRRNWINaY (Chen, 2013)

16



nsdniliifauaadauasdugau
nduisgvasiinnzanelasluanindasaite

mnwwu??mé’uasaamaé Ao nsthias
e vosT R TnziE seluaninuana ey 9193
gamdfivnga I@Bﬂ’liLW’]ngﬂﬁEﬁ’UagaaﬂLi%
fiuselosusnnlununisuiudseiug i iosan
mmiaagﬂﬁmﬂﬁUﬁ:LLﬁiﬁﬁunmgu laen1susulse
Wuﬁ:LLU‘Uf?%;QLaQJ miagwm&Jﬂ’uﬁ:LLﬁvﬁ%ﬁmamimau
Feanarsguit alnduyng ogluannlsluleda
(homozygous) Aadllianu Msdssuazons
LimﬁﬁﬂvﬁmmiﬁwLmé’uaxaaamasﬁé’déau (young
pollen) indssluemsdaase dedudaimuns
UBY microspore 13,JI11;‘1/?W1:T171IL514 male gametophyte
Aanunsanauiulele wndsdulnvauduwaads
v3eiduuslounu denenvieduazoousnyiioziinn
Aoanrsoglussnianuaganseey tetrad G oy
sveriiannsatniuazmzidsdminduauosula
Imamuwwlmimiﬂ%mmm 83 (haploid plant)
ﬂiumumimmmuimmmmamauawaaaLimu Ellhee
androgenesis

QISR BTN T AN TS
é"uasamLiaﬁwzamwmﬁwlﬂdﬂmﬁmLLawwaaaﬁ
fo Msiiaduunadaneu mniusmilniany
fidle Insemnsiilrlunamsdosduazoonniu
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LW’]%L??EJQLﬁjuﬂ%‘-ﬁlﬂﬂéjﬂiuﬂ’]iLW’]%L?:ENéJUa%)ENLi%
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a13A7UANNILASEYLAUL (plant growth regulators)
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amlwe (Zea mays L) 11 #daainsunisiaedle
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auUnIaluardsnIg

theenrmzanglasluumasgnideduuiid
919U8INTHANNYBIABNYN 9 T4 1 Tunounenuy
wiiansnmenogssziingy Tilulnduasesusaylay
Andee ihduaresssaandauenuunszandlan
LLayawamﬁ‘c‘Jyam acetocarmine (Loba, INDIA) A314-
AL 0.002 M F1U3U 1-2 98m LLgfmmﬁuazaaﬂLi%
nsrarefanisuatedanida andudaiunse
nszandaalan lnelyis squash technique & udu
n1stnszaetsyvua wasaendlanlnnuid

nsvandaalanagaulu nawun q adeilaiuuiiely

Suaveesnyuanoensuivalan asiagwesernia
warhluaTagnsuuagaaveassuaroonaynle
ﬂg@\‘i’qaiﬁiﬂ‘lj microscope (e Olympus i;u Cx23
Uszine ) iefnwinisuvawaavesneniieglu
598y tetrad 1 olulA w2985 v09ABNT MU AY
ﬁ’m%"uﬂ’mwwmgmé’uazaam%

1. A3ANWYINAYBIAITAIUANNITLATEY
wusiamsiniviiindudauvasiinzaiglas
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uwananafu Uszneunae 2 Jade laun Jadeil 1 e
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0,0.1 way 0.5 fadansunedns SauvadusIwIL 12
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Falusmotu vhnmsmedsaduszezinan 8 dUan
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WAvenenYaa 9 1 1 Funeunenuiu lunsaag
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annsowauludunle msedussssitutagaa
Ueansavnilaaiey (Ruangsanka et al., 2020)
dwiuaeniieglurie 5 funeunenuiu lauds 1
Funounonuiy dnmsiannluiduazesasymiesses
flauysansensunianasnas (Figure 10) Selamng

19
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nafenaaenna et uTIBaIui seylelaladu
Taylanig BAP ﬁummmﬁwﬁ’zylumiﬂ'iwfum‘i-
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LLamﬂmmmaaﬂseju:uwmwlumiauuauumimm
wradd Instanzlussduanuw s ud ez ay
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Table 1. Effect of BAP and NAA on percentage of callus formation of Andrographis paniculata
cultured on NLN medium for 8 weeks.

Main effects: Factor A: BAP

BAP (mg/L) Callus formation (%)
0.0 NC
0.1 0.248 ¢
0.5 2143 b
1.0 5.395 a
F-test x
Factor B: NAA
NAA (mg/L) Callus formation (%)
0.0 1.548 b
0.1 1.801 b
0.5 2.491 a
F-test *

Interaction effect (BAP x NAA)

BAP (mg/L) NAA (mg/L) Callus formation (%)
0.0 0.0 NC
0.0 0.1 NC
0.0 0.5 NC
0.1 0.0 0.104 e
0.1 0.1 0.245 e
0.1 0.5 0.395 de
0.5 0.0 1.575 cd
0.5 0.1 2.355 ¢
0.5 0.5 2.498 c
1.0 0.0 4513 b
1.0 0.1 4.603 b
1.0 0.5 7.070 a

F-test (AxB) *

CV (%) 25.16
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Table 2. Effect of BAP and NAA on callus weight of Andrographis paniculata cultured on NLN medium

for 8 weeks.

Main effects; Factor A: BAP

BAP (mg/L) Callus weight (mg)
0.0 NC
0.1 0.121 c
0.5 0.352 b
1.0 0.644 a
F-test *
Factor B: NAA
NAA (mg/L) Callus weight (mg)
0.0 0.214 b
0.1 0.275 b
0.5 0.347 a
F-test *

Interaction effect (BAP x NAA)

BAP (mg/L)  NAA(mg/L) Callus weight (mg)

0.0 0.0 NC
0.0 0.1 NC
0.0 0.5 NC
0.1 0.0 0.087 ¢
0.1 0.1 0.123 f
0.1 0.5 0.154 e
0.5 0.0 0.213d
0.5 0.1 0.416 c
0.5 0.5 0.426 c
1.0 0.0 0.558 b
1.0 0.1 0.562 b
1.0 0.5 0.810 a

F-test (AxB) *

CV (%) 1.50

Mean values within the same column followed by different superscript letters (a, b, ¢, etc.) are
significantly (*) different according to the F-test at the 95% confidence level (P < 0.05). Values with the
same letter are not significantly different. NC = no callus formation
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Figure 1. Pollen stage from anther of Andrographis paniculata (Burm.f.) Wall.ex Nees A) young

flower bud from left to right, 9 to 1 day old before flower bloom B) tetrad stage and

C) pollen
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0.1 mg/L BAP + 0.1 mg/L NAA

G

45X

0.1 mg/L BAP + 0 mg/L NAA

0.1 mg/L BAP + 0.5mg/L NAA

45X

0.5 mg/L BAP+ 0.1 mg/L NAA

1.0 mg/L BAP + 0.5 mg/L NAA

0 mg/L BAP + 0 mg/L NAA

Figure 2. Characteristics of callus derived from anther culture of Andrographis paniculata (Burm.f.)

Wall.ex Nees. on NLN medium supplemented with BAP and NAA after A) 2 weeks, B) 5 weeks

(green callus), C) 20 days (friable callus and yellowish callus), D) 30 days (friable callus),

E) 35days (friable callus), F) 35 days (compact callus), G) 35 days (friable callus) and H) death

* CP (compact callus), FB (friable callus), Ye (yellowish callus), Gr (green callus), PP (purple callus)
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Table 3 Effect of incubation time, temperature, and curing period on percentage of callus formation
of Andrographis paniculata cultured on NLN medium supplemented with 1 mg/L BAP and 0.5
mg/L NAA for 8 weeks.

Main effects Factor A: Incubation time

Time (day) Callus formation (%)
1 2.38 a
3 1.87b
F-test *

Factor B: Temperature

Temperature
Callus formation (%)
(°Q)
28 5.07 a
30 098 b
32 0.3d c
F-test *

Factor C: Curing period

Curing (day) Callus formation (%)
1 351a
2 288 Db
3 141 c
4 0.72 d
F-test *

Interaction effect (Time x Temperature x Curing)

Time (day) Temp (°C) Curing (day) Callus formation Callus Callus type
(%) color
1 28 1 7.72 a Gr, Vi, Ye Cp
2 7.10 ab Gr CpP
3 521c¢ Gr Ccp
a4 290d Gr CcpP
1 30 1 251 de Gr CcpP
2 0.99 gh Gr CpP
3 0.31 hijj Ye FB
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Table 3 Effect of incubation time, temperature, and curing period on percentage of callus formation
of Andrographis paniculata cultured on NLN medium supplemented with 1 mg/L BAP and 0.5
mg/L NAA for 8 weeks. (continued)

Interaction effect (Time x Temperature x Curing)

Time (day) Temp (°C)  Curing (day) Callus formation Callus Callus type
(%) color

4 0.26 ij Ye FB

1 32 1 0.69 ¢hij Ye FB
2 0.94 ghi Ye FB
3 0.05] Ye, Wh FB
a4 NC - _

3 28 1 7.56 a Gr, Wh FB, CP
2 6.81b Gr, Wh FB, CP
3 2.09 e Gr, Wh FB, CP
4 1.20 fg Gr, Wh FB, CP

3 30 1 1.83 ef Ye FB
2 113 ¢ Ye FB
3 0.81 ¢hi Br FB
a4 NC - _

3 32 1 0.75 ghi Br FB

3 32 2 0.33 hij Br FB
3 NC - -
4 NC - -

F-test (AxBxC) *
CV (%) 18.92

Mean values within the same column followed by different superscript letters (a, b, ¢, etc.) are significantly
(*) different according to the F-test at the 95% confidence level (P < 0.05). Values with the same letter
are not significantly different.

NC = no callus formation = friable callus, CP = compact callus.Gr = green, Ye = yellow, Br = brown, Vi = violet,
Wh = white.
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Figure 3. Embryo formation of callus derived from anther culture of Andrographis paniculataon
on NLN (Nitsch and Nitsch medium (1967)),medium supplemented with BAP 1 mg/l and
0.5 mg/L NAA culturing at 4°C for 1 day, was further transplanted to high temperature of
28°C for 1 day A) 2 weeks, B) 4 weeks and C) embryo (White arrow)

* CP (compact callus), FB (friable callus), Ye (yellowish callus), Gr (green callus), PP (purple callus)
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