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Optimization of callus induction from ovary explants in
desert Hyancinth (Cistanche tubulosa)
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Abstract

Cistanche tubulosa, which is called Sonbol biyabani in Persian, is
holoparasitic perennial plant, one of the most famous pasture and medicinal
plants known as "desert ginseng". In this study, the callus formation of this
plant was optimized. Initially, in order to determine the best disinfection
treatment, plant parts were disinfected in five sodium hypochlorite
treatments for 10 minutes and cultivated in MS culture medium. Also, the
effect of activated charcoal and ascorbic acid on the control of browning of
explants was investigated. Different explants were used for callus formation.
To investigate the effect of plant growth regulators on plant callus
formation, explants were cultivated on MS culture medium containing BAP
ata concentration of 0.5 mg/L, kinetin at a concentration of 0.5 mg/L and
2.4.D in twenty-three levels with three replications. This experiment was
conducted in a completely randomized design. After 10 days, the possibility
of callus formation was examined for up to 2 months. The lowest level of
contamination in the explants was observed in the treatment of 2% sodium
hypochlorite and a disinfection time of 10 minutes. The treatment of 0.5 g/L
of activated carbon plus 0.5 g/LL of ascorbic acid was able to control
browning well. The highest percentage of callus formation was obtained in
the treatment of 0.5 mg/L of kinetin plus 0.5 mg/L of BAP and 8.5 mg/L of
2-4-D. The results of this study can be used in the future to perform indirect
regeneration and also to produce active pharmaceutical ingredients in vitro
using callus culture and cell suspension culture.
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Figure 1. A) Samples of Cistanche tubulosa collected from Kuhsorkh. B and C) Stem and ovary explants prepared from C. tubulosa
for callus induction.
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Figure 2. The effect of sodium hypochlorite concentration on the contamination rate of C. tubulosa explants. Similar letter in each column
indicate no significant difference.

oS ol slS (S5 € sad s g5 20

(v&i&).l..}ba.bhw &‘)JAJJLS@ALQMJNJ{J@)J}D}: L}B)ﬁ Oldess mwﬁ))\ @bwjﬂs.hbuiﬁ_}ﬁ U'i\ BE

C. tubulosa Jaess 5l sdel ol sla o JSY K2

Figure 3. Callus obtained from C. tubulos ovary.

. \F.¥ ul.‘o‘.-m,s)ab, Al o)wlpbé}#» 0399 /W)Gm.ﬂso_iﬁajsww



e 293 ok 5o e Kgeine; J S Mg il wge SLes 5 6,580

— ot J ol i O 5 s ls eyl 5o OIS g el s bl pei s i 03 2D IS @ el s sl
S5 5 pombl GUls cer 5l alS Gl gl lad e L aALS ladle olples Lly s Ssls Ll
Saosn S a5 LA andls Ll ple 4 ol VL (6,85 Jesly Olkass slad gl ol (Sas 5 bt Sslis 0l
Jos 4 Oldess wSle Jie a5 slacdl (S ol i ST OLS 55 sl Sas e (George et al, 2008 ) Lads (5 2 )
VL s ol Bl a1 55 3 g5 3 aeb b | S sl 5 STl VL B (il e s S aney 5o & 5B
S L ks e ol Ol @S s sles Lls e s s (Verpoorte et al, 2002) LS &y i | S LSS Ly o eS|
Sugimoto et ) 53 Oly g Sliess 53 Jok (552500 250 L3 LIAS 50 eSS e ol 4 AL oLS il ol s ok
sad g dsle Li; e liylasb OS5 & s s Jlal 4 Ol 8 o 25 sS4 bl el 5y &b oo s s LY 51 (al, 2011
o Sl i e CUL 0L S Wb sl s 4l sacdpbe ul mess 3L JU Bl e el s b YT
Vgons S Jama 53 O 0313 15 5 4 50055 445 Al 5 (Ikeuchi etal, 2013) dil axdls il CiS « olS oy 3 i I iy
S S S w5038 bl |y et G Sl S Wl S e sl (SO 5 (S 5 S
ol 0 LOIasd il G35 ol 55 51 S 5 ol Sas . tubulosa s\aki yos 55 sl el (Ikeuchiet al, 2013) diss fly
53 S el b G IS Gl e R A, Glaedinlasl o s 5 eosthe Gseoss mhe (13 2SS el Jdoa
S S A5 S bl sad s i Olse 4 Oldess 5 le il (Zhong et al, 2001) C. deserticola &3S 55« iy
(Ouyangetal. 2003) L3 el odias S o gy Ao & 503 525 5l esliad b o5 0 IS C. deeserticola & 58 55, 6,50 i s L
oslitul 55 b Lol Jiayy 5 (Sulataetal2024) Ai osliul olS sla,d 5 C. deserticola &35 53 V5 S Cgr  imsss o
(C.deserticola & S N+ 5 C.tubulosa 8 ;5 dwy o i a0 bl o I8 Olass b 5l ads dlad gl 3 5 ¢lsl)
3 gad S Gl 4 g Gy Bl e

Do (Slesgd S (s il slasleg LU

e il bty OS5 s s il slakipaiss D3l O Slesd ealie 5 Slakie SLLT pbil Sl ey
Ao d S a3 Ol (gl g8 IS (sl eslinal 550 lajlens 53U 4S5l LIS bl 4 i s SL, O (sle s J 1S
ol por 0 Jlad Jo3 0 5 410 (gl S p g Slad 55 O Glo 548 Ol e o S 5 ald Sles 55 OAE (glo 58 Ol e (R ol I ona
- & S 5 iziphora clinopodioides) SIS ;5 01, Kea 5 e asllae 55 (8 K5) LS sdalia 5y Sy 55wl Al pf /0
Momeniet ) dilas Cladlows [ oLS 5035 J 28 1) W gl 5 0 Slo s Sl 55 25 40 Jddle s 5 Sy sSalnsl ¢t s g o s
G0 ST Lo b g sl slaaast o L 2 s (SASIle S8 ol Sl Sl sl Sy sl Al (al, 2019
Odd aeS) 5l O 5enST ladICsl, d)ﬂ@-? LSSl sl S o (6,8 5l alS 3l 0 glosgd 3l s e o Ky
5 Shsodkea Gk s 3k 5l Ol G Olsea i Jiy (Linetal. 2024) &S o 6 oS sl alS sladisai sy 5o Jod LS 5
aodiS e plo Lol e Ygame Jlad Je s 2553 g0 olS w el il 5 e 31 e 03 S Sl 1 8 LS 5 ¢ g5l slag o

(Liu et al. 2024) 5,13 0dd slo 53 J 28 53 S ]

. VFoX lmo g 3l [V 0 ylouds /(o0 juws 0590 [ s § (o | 9 S (owidiieo



e 293 ok 5o e Kgeine; J S Mg il wge SLes 5 6,580

120
a
100 b
F Value Pr>F
-1
a 80
3 1506.70  <.0001
% 60
K
_ij) 40
20 ¢
0 T T 1
MS MS+AC MS+AC+AA
et

Oy a5 alie Gy .C. tubulosa sas yos 55 005 o sgd IS 5 (SoysSul ol = AA 5 Jld Jlbs = AC) calisen slasiylssl 36 ¢ Jss
el Hls g D] S g pe odns ol

Figure 4. Effect of different inhibitors (AC = Activated Charcoal, AA = Ascorbic Acid) on controlling browning of C. tubulosa explants.
Similar letter in each column indicate no significant difference.
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Figure 5. Effect of different hormonal treatments on callus induction from C. tubulosa ovary explants. Similar letter in each column
indicates no significant difference.
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Figure 6. Samples of callus obtained from C. fubulosa ovary explants by: A) treatment of A) 0.5 mg/L kinetin, 0.5
mg/L BAP, and 8 mg/L 2,4-D, and B) 0.5 mg/L kinetin, 0.5 mg/L BAP, and 8.5 mg/L 2,4-D.
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