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Figure 1. Mean comparison of the effect of auxin and cytokinin interaction on the fresh weight of Begonia
x hiemalis Fotsch. shoot using Duncan's multi-range test at 1% level.
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Figure 4. Mean comparison of the effect of auxin and cytokinin interaction on root dry weight of Begonia
x hiemalis Fotsch. shoot using Duncan's multi-range test at 1% level.
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A ﬁ

i) plale? g S5


http://dx.doi.org/10.61186/flowerjournal.7.1.119
https://dor.isc.ac/dor/20.1001.1.26765993.1401.7.1.8.3
https://flowerjournal.ir/article-1-229-en.html

[ Downloaded from flowerjournal.ir on 2025-12-07 ]

[ DOR: 20.1001.1.26765993.1401.7.1.8.3 ]

[ DOI: 10.61186/flowerjournal.7.1.119]

W11 OV (1 E)) s OlS 5 S

1/0 5 NAA 23 55 0 8 ke 0/Y0 Jlag 53 (55510 Olpe b (2iSen p 00le alie mls & 55 L 1530 2 Ol
NAA 2 53 ¢S e 170 e 5 BA 2 53 0 S bV s NAA 2 3 0 S e /70 (uiSen n BA 1) 3 0 S s
.(/\J&:)sﬁu)wﬂujlﬁmnﬁjﬁf;&f\}

45 -
4

35

$
X3 3
RIS
35
’,? 5 2 O sals
§§ 15 HNAA 0.25 mg/l

S

o

NAA 0.5 mg/l

o
S I

o

AuxinxCytokinin

e 53 oS glals o 0ga3T 5l eslitel b edlost s (55500 Ol S e 5 eS| S0t 1 Rls alin A IS5
AV
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Fotsch. shoot using Duncan's multi-range test at 1% level.

St 5 5 O3 slhe iy LS (655l 5 et (505 (Ao B DS g 5 eeS] pshe eled SSl a5
YO Lol en Kin 2 s o S e VO L BA 2 3 S oo ) lasles 53 susln Olie 5 S sl pizen 5 olS
Saaile W5 o e VU e 53 LS s 518 S2besT glaslass Lo 51 e NAA 2 55 0 S L
Gosln ool Bl e o Saee 5 LSS (Munir et al, 2012) S o Bl 1y sl Sl 5 s e bl
oo 3 gn ST a e nl Sle sl 2SO gl aa sl s 5l aiad e cmbie (Sl ls ag |3 el 4L
S L 53 W gl (5510 4 oS gl sl Al o oS sl o ety alS slaedeS ol 1 e (650
s aind 5SS gl G AIS Jelse (i8S e LS 55 Ad glasds &5 .(Shabbir et al., 2009) .S SaS
atl ann gl Eol g sl el plad 5 Ad) 53 ege Sl 28 oS i (Christensen et al., 2008) s 550
Aled o S 5 L il ekl A S e @i 1) el el s ST 5 edle Ogaysm cnl Xisd 0

i Sl L Gl e ;8 b s S o 3 5 LS e (5L ol sed J RS 53 (gadate Lo AE LS s

i el g e (Taiz & Zeiger, 2006) 1S o &S 15 OlS slaasl s glastl o a5 53 L penST L ol s

‘HUSS&IH et al., 2021) Sl 0l J:JJ‘J; Lg.).\:.”w QL&L:? DL vl .\...i:) 9 LS)}TJT’. BE J:.».MS‘ 9 w.\.ss_}:?w .3_).3)\5 &“f‘vﬁ

VYV

i) plale? g S5


http://dx.doi.org/10.61186/flowerjournal.7.1.119
https://dor.isc.ac/dor/20.1001.1.26765993.1401.7.1.8.3
https://flowerjournal.ir/article-1-229-en.html

[ Downloaded from flowerjournal.ir on 2025-12-07 ]

[ DOR: 20.1001.1.26765993.1401.7.1.8.3 ]

[ DOI: 10.61186/flowerjournal.7.1.119]

WE-1A O ((V80)) s OlS 5 S

(ol S Osmen olS sl 5 Ay y5 ais vf.xﬂs(...)m O S s 9 eS| Jelas L(Yang et al., 2017
Tl 55 eS| Koo (b 5l 5 ST sk S s 45 s o OLE a a2l ey o Bk 5 JSS
(Fatima et al., 2015) .S oo o5 | Lo S sns

st 5l i s 3 axdlas 350 slasles S0 Cou S sla e 5 4y ol a5 5 055 SRl
A 03 pSke YBA &S s S 0L Lol il o S, LS w58 (g5, Abedini & Golaein, (2012) zass, =L
S e Ceed g 4 5 L oS s |y ) 5 oLt L i 5 5 055 e o i 1) 53 8 e /0 NAA L ol o
Oles oy i a5 A 0315 0LE3 B homonyma 4,8 (55 sid s 53 kil oo ol ia 5% b g ol oslizul 0S| 5
A5 ol NAA Vo S 0 5 BA V505 S0 10 (5l e 3 o)l L O (sl o 58 (imen 5 5L sb 651 5
i Sl Sl S g ol p £ BT G 018 0 iy B 5 0= s e b (Kumarietal., 2017)
B3 & sl et &

wliede) ey KPS|

55 Lo eatas slial wdsy sb 55, IBA 148 sls 0L by 4 i teliadey sl (S bols 4520
LS aliaies b (Sius oo oL IBA Glaclals can 5 )l5 ol Sl s Ao s S o e s ady; St

CRCE IR TN

ciaisy s e € ety a0 B asain ;I el :A Begonia X hiemalis 15305, 11,0 -4 s

Figure 9. Micropropagation stages of Begonia x hiemalis, A: establishment of explant, B: Shooting stage,
C: Rooting stage.
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Figure 10. Mean comparison of the effect of different concentrations of IBA on root length of of Begonia x
hiemalis Fotsch. shoot using Duncan's multi-range test at 1% level.
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Figure 11. Mean comparison of the effect of different concentrations of IBA on the number of roots of

Begonia x hiemalis Fotsch. shoot using Duncan's multi-range test at 1% level.
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Figure 12. Mean comparison of the effect of different concentrations of IBA on root fresh weight of
Begonia x hiemalis Fotsch. shoot using Duncan’s multi-range test at 1% level.
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Figure 12. Mean comparison of the effect of different concentrations of IBA on root dry weight of Begonia
x hiemalis Fotsch. shoot using Duncan's multi-range test at 1% level.
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Abstract

Elatior Begonia (Begonia x hiemalis Fotsch.) is a flowering and beautiful pot plant that is particularly
notable due to its flower color variations. The present study was conducted to investigate shoot
proliferation and rooting of B. hiemalis under the influence of plant growth regulators in vitro. Shoot
proliferation was carried out as a factorial experiment based on a completely randomized design (CRD)
using NAA at 0, 0.25, 0.5, and 1 mg L™ as auxin and BA and Kin at 0, 0.5, 1, 1.5 mg L™ as cytokinin.
Results showed that the highest amounts of fresh and dry weight of shoot and root, the number of leaves,
and proliferation rate were observed in the treatments containing 0.25 mg L"*NAA and 1 mg L* BA/Kin.
Among different levels of cytokinin, BA 1 mg L* was more effective than the other levels. The
percentage of necrosis in treatments without NAA was higher than the others. Rooting experiment was
conducted as a CRD employing IBA at levels of 0, 0.25, 0.5 and 1 mg L. The highest rate of rooting
was obtained in 0.5 mg L IBA. Evaluation of adapted plants showed that in the acclimatization stage,
the plants obtained from both cytokinin treatments had acceptable values in terms of phytochemical
properties. Because BA treatment resulted in greater total chlorophyll, chlorophyll a, and total phenol
levels, BA can be recommended as the most effective and preferable cytokinin for B. hiemalis
proliferation and its commercial reproduction.

Keywords: Naphthalene Acetic Acid (NAA), Benzyl adenine (BA), Elatior Begonia, Proliferation rate.
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