Msmsivmansaswarazuns 09 11 aUvil 2 (nsngrpu-8uateu): 63-73, 2567
Songklanakarin Journal of Plant Science, Vol. 11, No. 2 (July-December): 63-73, 2024

Research article-ISSN: 2351-0846

Navasa1THaURDanBuauduazlelnAtiudansvenenugnteuluanwlasnie

Effects of Antioxidant and Cytokinin on Propagation of Monthong Durian In Vitro
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Abstract

Monthong durian is one of Thailand’s most economically important fruit crops and is widely grown in
every region, particularly in southern Thailand where it is a traditional local crop. Currently, durian production is
found to be a factor that causes the amount of durian production to be insufficient to meet demand. It is still
caused by root rot and stem rot and long-horned beetle worms that penetrate durian stems. causing the death of
many durian trees. One solution way is to use durable or resistant varieties as rootstock. Increasing the efficiency
of Monthong durian tissue culture though plant tissue culture techniques is one option. The study examined the
effects of antioxidants and cytokinin on shoot induction using seed embryo parts. The cultures were grown in MS
solid medium with various types and concentrations of antioxidants: ascorbic acid (AS), citric acid (CA), and
polyvinylpyrrolidone (PVP) at concentrations of 0, 100, 200, 300, and 400 mg/L with Full (BA) at concentrations of
0, 1, 3, and 5 mg/L. Results showed that durian embryos parts grown in medium containing 400 mg/L ascorbic acid
combined with 3 and 5 mg/L BA gave a maximum survival rate of 50 percent. Total induction has been found in
Embryo parts grown on MS medium were added with the antioxidant ascorbic acid at a concentration of 400 mg/L
along with BA at a concentration of 1 mg/L. The maximum shoot induction was 13.33 percent, with the highest
average number of shoots 0.4 shoots/piece and an average shoot length of 0.72 cm significant difference (p < 0.05)
with another treatment. Regarding the effect of silver nitrate (AgNO;) on shoot induction, induced shoots were
cultured on MS medium supplemented with 1 mg/L BA and 10% coconut water with AgNO; at concentrations of
0, 50, 100, 150, 200 and 250 mg/L. The control treatment (without AgNO;) showed the highest rate of shoot
formation (10 percent), with an average of 0.67 shoots/explant and maximum shoot length of 0.47 cm. These
differences were not statistically significant at p < 0.05. For root induction, IBA (indole-3-butyric acid. 3-indolebutyric
acid indolebutyric acid). was tested at concentrations of 0, 1, 2, and 3 mg/ L. The medium containing 2 mg/L IBA
produced the highest root formation rate of 1.00%, with a maximum average number of roots at 1.67 roots/explant
and maximum root length of 0.53 cm. There was a significant statistical difference at p < 0.05.

Keywords: Durian, Antioxidant, Cytokinin, Embryo
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Culture media

PVP 400 BA 5
PVP 400 BA 3
PVP 400 BA 1
PVP 300 BA 5
PVP 300 BA 3
PVP 300 BA 1
PVP 200 BA 5
PVP 200 BA 3
PVP 200 BA 1
PVP 100 BA 5
PVP 100 BA 3
PVP 100 BA 1
CA 400 BAS
CA 400 BA3
CA 400 BA1
CA 300 BA5
CA 300 BA3
CA 300 BA1
CA 200 BA5
CA 200 BA3
CA 200 BA1
CA 100 BAS
CA 100 BA3
CA 100 BA1
AS 400 BAS
AS 400 BA3
AS 400 BA1
AS 300 BA5
AS 300 BA3
AS 300 BA1
AS 200 BA5
AS 200 BA3
AS 200 BA1
AS 100 BAS
AS 100 BA3
AS 100 BA1

MS-free

(2024)

20

30

Survival rate

40

50 60

Figure 1 Effect of ascorbic acid (AS), citric acid (CA) and polyvinylpyrrolidone (PVP) supplemented with various

68

the concentration of BA on survival rate of Monthong durian after culture for 1 month
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Table 1 Effect of ascorbic acid (AS), citric acid (CA) and polyvinylpyrrolidone (PVP) supplemented with various

the concentration of BA on shoot induction of Monthong durian after culturing for 3 months

Culture media Shoot formation Average number of shoots Average length of
(%) (shoots/explant) shoot (cm)

MS - free 0.00c 0.00b 0.00c
MS + AC 100 mg/L + BA 1 mg/l 6.67b 0.20b 0.30bc
MS + AC 100 mg/L + BA 3 mg/l 0.00c 0.00b 0.00c
MS + AC 100 mg/L + BA 5 mg/l 0.00c 0.00b 0.00c
MS + AC 200 mg/l + BA 1 mg/l 6.67b 0.20b 0.3dbc
MS + AC 200 mg/L + BA 3 mg/l 0.00c 0.00b 0.00c
MS + AC 200 mg/L + BA 5 mg/l 0.00c 0.00b 0.00c
MS + AC 300 meg/L + BA 1 mg/l 0.00c 0.00b 0.00c
MS + AC 300 mg/L + BA 3 mg/l 0.00c 0.00b 0.00c
MS + AC 300 mg/L + BA 5 mg/l 0.00c 0.00b 0.00c
MS + AC 400 mg/l + BA 1 mg/l 13.33a 0.40a 0.72a
MS + AC 400 mg/l + BA 3 mg/l 0.00c 0.00b 0.00c
MS + AC 400 mg/l + BA 5 mg/l 0.00c 0.00b 0.00c
MS + CA 100 mg/L + BA 1 mg/l 0.00c 0.00b 0.00c
MS + CA 100 mg/l + BA 3 mg/l 0.00c 0.00b 0.00c
MS + CA 100 mg/L + BA 5 mg/l 0.00c 0.00b 0.00c
MS + CA 200 mg/L + BA 1 mg/l 0.00c 0.00b 0.00c
MS + CA 200 mg/L + BA 3 mg/l 0.00c 0.00b 0.00c
MS + CA 200 mg/L + BA 5 mg/l 0.00c 0.00b 0.00c
MS + CA 300 mg/L + BA 1 mg/l 0.00c 0.00b 0.00c
MS + CA 300 mg/L + BA 3 mg/l 0.00c 0.00b 0.00c
MS + CA 300 mg/L + BA 5 mg/l 0.00c 0.00b 0.00c
MS + CA 400 mg/l + BA 1 mg/l 6.67b 0.20b 0.20bc
MS + CA 400 mg/L + BA 3 mg/l 0.00c 0.00b 0.00c
MS + CA 400 mg/l + BA 5 mg/l 6.67b 0.20b 0.50ab
MS + PVP 100 mg/L + BA 1 mg/l 0.00c 0.00b 0.00c
MS + PVP 100 mg/l + BA 3 mg/l 0.00c 0.00b 0.00c
MS + PVP 100 mg/L + BA 5 mg/l 0.00c 0.00b 0.00c
MS + PVP 200 mg/l + BA 1 mg/l 0.00c 0.00b 0.00c
MS + PVP 200 mg/L + BA 3 mg/l 0.00c 0.00b 0.00c
MS + PVP 200 mg/l + BA 5 mg/l 0.00c 0.00b 0.00c
MS + PVP 300 mg/L + BA 1 mg/l 0.00c 0.00b 0.00c
MS + PVP 300 mg/L + BA 3 mg/l 0.00c 0.00b 0.00c
MS + PVP 300 mg/l + BA 5 mg/l 0.00c 0.00b 0.00c
MS + PVP 400 mg/L + BA 1 mg/l 0.00c 0.00b 0.00c
MS + PVP 400 mg/l + BA 3 mg/l 0.00c 0.00b 0.00c
MS + PVP 400 mg/L + BA 5 mg/l 0.00c 0.00b 0.00c
F-test * * *

C.V. (%) 37.45 31.26 38.65

Different letters were significantly different by DMRT; * = significant at P<0.05
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MS-free

(B) (@) (D)
BA1mg/l BA3mg/l  BA5 mg/l BA1mg/l. BA3mg/l. BA5mg/l BA1mg/l. BA3mg/!l BAS5 mg/l
2

MR

ascorbic acid 100 mg/L citric acid 100 me/l polyvinylpyrrolidone 100 mg/l
ant . X - d" . } ' : 3
polyvinylpyrrolidone 200 mg/l

citric acid 300 mg/| polyvmylpyrrolldone 300 mg/L
L

. A o,
Ay B

|

ascorbic acid 400 citric acid 400 mg/L polyvinylpyrrolidone 400 mg/l
Figure 2 Characteristics of shoot of Monthong durian after culture on MS —free (A) various concentration

of BA and ascorbic acid (B) citric acid (C) polyvinylpyrrolidone (D) for 3 months

Table 2 Effect of concentrations of silver nitrate (AgNO;) on multiple shoot induction of Monthong durian after

culture for 3 months

Concentration of AgNO, Multiple shoot Average number of shoots Average length of shoot
(mg/V) induction (%) (shoots/explant) (cm)
0 10.00 0.67 + 0.58 0.47 £ 0.42
50 8.33 0.50 + 0.50 0.43 + 0.38
100 8.89 0.67 + 0.58 0.40 + 0.36
150 5.00 0.50 + 0.50 0.30 + 0.30
200 6.67 0.33 £ 0.29 0.33 + 0.30
250 3.33 0.33 + 0.29 0.30 + 0.26
F-test ns ns ns
CV. (%) 93.53 94.23 91.90

ns = not significantly different by DMRT
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Figure 3 Characteristics of multiple shoot formation of Monthong durian cultured on MS medium supplemented
with various concentrations of silver nitrate (AgNO;) for 3 months (bar = 0.5 cm)

A. MS - free B. MS + 50 mg/l AgNO; + BA 1 mg/l

C. MS + 100 mg/l AgNO; + BA 1 mg/l. D. MS + 150 mg/l AgNO; + BA 1 mg/L

E. MS + 200 mg/l AgNO; + BA 1 mg/l F. MS + 250 mg/l AgNO; + BA 1 mg/l

Table 3 Effect of concentrations of IBA on root induction of Monthong durian after culture for 3 months

0 0.00b 0.00 = 0.00b 0.00 + 0.00b
1 0.67a 1.00 + 1.00ab 0.37 +0.32a
2 1.00a 1.67 + 0.58a 0.53 +0.11a
3 0.00b 0.00 + 0.00b 0.00 + 0.00b
F-test * * *
CV. (%) 69.14 86.55 75.69

Different letters were significantly different by DMRT; * = significant at P<0.05

Figure 4 Characteristics of root formation of
Monthong durian cultured on MS medium
supplemented with various concentrations
of IBA for 3 months (bar = 0.5 cm)

A. MS + 1 mg/l IBA

B. MS + 2 mg/l IBA
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3. NAY99TaLI051UATN (AGNO,) Fanisinieansau

9nNsAnINATDI AGNO, sionsinteensiu wuin grsemsiiliiindaneslunsvlidasnisiinsensiu
Sunugeninds wazarmegenindugean (Table 2) failiflesanmaiiu AgNO, Imsdnyrlufievansiahannsaduss
AMsTuTetefidukazdLasINsad S eLfiuUSuaeeald 99n51897U89 Fuentes wazAnE (2000) WUIINITHHL
AgNO3aﬂummiL‘wwL?iyaammmm::ﬁulﬁlﬁmmﬁL“LJ?%sJuLLUmmmauqamaﬂaaauﬁi’m 9 Fanmseasendaiinuin ans
A AgNO,du 100 Tadnfusiodns Winisadwen 8.89 Wosldud uazadisannisvaninswesluld Fsluseninenns
mmaanf‘:ﬁﬂwmw%uﬁwaamL%aul,ﬁﬂmm{[,‘us'w WL UNS91897UY8Y Tamimi (2015) WUt 8 m5Tikia AgNO,
Aty 10 Sadnsusedns anunsadniiliiAnsenlnliasan 6.68 venroTudIu uaz Naik wa Chand (2003) wu
9WNITAL AGNO, Aruudy 10 fadniuredns Tiesidudnstmheenliasgaiie 57 Wesidud eiliilesann AgNO, i

o ' N

Hadugansvinnureseiau lngefiduilunumiteitesiunssuiunsasdAgsine vesity SIuMn1sgaslu Jaitvus

o
v

azvllanovauswstediduluszauanulifiunnaeiu (Kumar et al,, 2009) fauuiiniin1sifiu AgNO; aslupmswizLass
liiegeatinsdunsziieiauanatuarlnesiunisvnanuresefiaueivanassiy Jsdwmalinsideuanineis lnoanig

mvaasiweduanadlenig

4. msdndrliansin

dmdumsfnwsziunrnduduves 1BA densdnihegn wui1 gnsevnsiiu 1BA Wiy 2 Sednsusedns T
neiAIR99INATIaN (Table 3) Weilidosnin BA iuanssmsiadulnlungueanduiinanszdunisveissunaues
\wadiarnsBadvanad nainueada uazinansefiuniaiingin (Thongampai, 1994) lumsimnedesdeBedingingld
BA frldluanududusazdmitliansn anudududugauednilifnueada lasarududuilituegfusiiavesity
(Zaer and Mapes, 1982) sghelsfnlumsinuisshivszaveudnialumstninlianmn sidunsznistniheen
Tunmsvaassneudanduduilliauysal uasdivundeney Weilonldaanduoendusiindug éun 1AA NAA Budu vie

p1aldansnauATuau W waau Hglunsdnidisn

GEIL

asuoufvanduauduazlulaladusanisiniheenntudiuduuslevemisaunueuvas Ao 91Nn15HIzIE89

2 &

Fudruduuslefinnzideaunemsgns MS Liu ascorbic acid (AS) Wudu 400 fadnsusefing S BA Wudy 3 wag 5

§f <

fiadinsudedns Wonsnssentinvestudiusaegn 50 Wesidud dmsunisfnwinisdmieeanuinBudiuduuilen

a o 1 a (A

WNEIAEIULENSERT MS LN ascorbic acid iudu 400 fadn3usedng saufu iudu BA 1 Sedniusiodns Tnnsdnid
gongean 13.33Wesiud duiusenadgega 0.40 gaAR0TUAIL LarATIIEIBORAAY 0.72 WwuRiuns dmiumsdnii
gan57 U gnsornsiiliiudaneslunsnliisnsinisinsensiu Suauseniad uarmLeBeRLRAYEER 10.00
0.67 saaratudIu uay 0.47 WwuRiuns MuEIFU wagnsdniien wuingnse Ay IBA Wi 2 Sadnfusedns 1
§asnsainesIngeanindy 1.00 Swusiniedegegn 1.67 TnAeTudL LAZAINLENITINAABEIAR 0.53 lyuRlums i)

o v A

AMUBANFANINSEDRDEITBEAYN p < 0.05

AnAnssuUszne
ARV VOUAMNMNINGNYTVAUATASEITUTIY NTENTHMIANFANY Tneenans Teuazuinnssu (82.) N9
NURANYUNITITY UATYBUBUANAULNTIUNNTNBIUATUAYUNNTIY an1TuIdouasiiniul uninerdesivayg

YASAISIIUIIY
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