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Optimization of Micropropagation of Fig (Ficus carica L.) cv. Sabz Using
Shoot Tip and Single Node Explants
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Table 1. Different combination of culture media used in this study (mg/l).

Culture medium
WPM mg L MS (mg L) 1/2 MS (mg L) Syao p polic
400 1650 825 NH4(NO)s
- 1900 950 KNO3
370 370 185 MgS0,.7H,0
170 170 85 KH2PO,
556 Ca (NO3)2.4H.0
96 440 220 CaCl».2H,0
990 - - K2SO4
- - - MgCl.6H.0
Syan oS polic
22.3 22.3 11.1 MnSQO4.7H,0
8.6 8.6 4.3 ZnS04.7H.0
6.2 6.2 3.1 H3BOs
- 0.83 0.41 Kl
0.25 0.25 0.12 Na;M004.2H,0
0.25 0.025 0.012 CuS0,.5H,0
- 0.025 0.012 CoCl,.6H,0
oy
27.8 27.8 13.9 Na;EDTA

YAQ


http://journal-irshs.ir/article-1-591-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

37.3 37.3 18.6 FeS0..7H,0
b yeling
0.1 0.1 0.1 Thiamine, HCL
0.5 0.5 0.5 Nicotinic acid
0.5 0.5 0.5 Pyridoxine, HCL
2 2 2 Glycine
100 100 100 Myo-inositol
20000 30000 30000 Sucrose
7000 7000 7000 Agar
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Table 2. The effect of different ceftriaxone treatment on percentage of bacterial contamination and survival rate
parameters

Gl 05 (ko) 3STe yihos Sig (S sliy ao o (1) (Sogll ways
Concentration ceftriaxone of antibiotic (mg L'Y)  Survival percentage Bacterial contamination (%)
0 0.00+0.00f 95.57+2.65°
50 mg L? 10.75+0.48¢ 42.21+2.48°
100 mg L? 25.75+1.80¢ 17.42+2.68°
150 mg L? 42.50+1.76° 6.19+2.184
200 mg L? 58.50+2.33° 1.42+0.82%
250mg L? 100.00+0.00? 0.00+0.00°

1 Means in each column with the same letters are not significantly different at p<0.05
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Fig. 1. The two-way interaction between type of culture medium and different levels of BA concentrations on
leaf number parameter.
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Fig. 2. The two-way interaction between type of culture medium and different levels of NAA concentrations on
leaf number parameter.
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Fig. 3. The two-way interaction between different levels of BA concentrations and NAA on leaf number
parameter
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Fig. 4. The two-way interaction between type of culture medium and different levels of BA concentrations on
shoot length (cm) parameter.

Yay


http://journal-irshs.ir/article-1-591-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

(VFeF) FoF L PAD slo amio I o)las FO als ! SLEL (55 5 ple aleo

) sl MS s e 5o (el YIYP) o )ludls Job oy in 45 oo olis gl 0SS5 & 4z b

cutS lama 10 s A (e gl VOY ¢ VIFY) o,lusls Jsb (e (o505 09 odel Cawsts NAA ;o) 1o 5 Lo
Dy 0l odslie NAA joa> g WPM cuiS lase g NAA 0 6 )5 Lo < /) (59> WPM

-
3

9 55 a ONAAO ®NAA 0.1
45 ] ab
1% > b
28 15 1
jl =
Y 2o i
i !
0.5 -
0 .
MS WPM
0O NAA 0 1.73 1.52
m NAA 0.1 2.26 1.47

Culture Medium

(J.,.A‘S,.:Lw) o)L..>L~\ LJBJQJJNAA cale calises C?Ja""ﬁ‘]w. 89; }M.\S‘o.b ].g—a J&w
Fig. 5. The two-way interaction between type of culture medium and different levels of NAA concentrations on
shoot length (cm) parameter.

)‘J.ﬁ.'b&‘ 4.19).0 ) (‘S;LOOA.;)') ;Lﬁ.! o yo
O BA 1 5 65 e /0 ol MS S lasme j0 (G Vo) sl doyo 5 s oS ol lid £ S ol
Dgs od ouline NAA)...J).’r:;‘éJ..A </ Lgo‘fo.(b BA)....J).:r:;ulua <10 65l> MS w.f.]a_omsNAA o>

ek 1N Lolea BA J 55638 Lo VO (gl WPM ciiS e )0 5 (duo)yo Y/ V) sl woyo e (o 505
g DMT Cewdds NAA ).a.».] »

Yay


http://journal-irshs.ir/article-1-591-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

OhBes 5 S dslus

120
OoMS EWPM
a a
100 1 ] ]
&0 ab . ab ab
: k4 : e
4 E:J 80 - cde bed bed
% 8 I def T
2 o] :
,' ) 42 = e-t—“g
TE 60 - e fgh
é T gh [ L] h
@A 40 -
20 1
0 - L5
Control 0BA+0.1 0.5BA+0 0.5BA+0 1BA+ON 1BA+0.1| 1.5BA+0 B%:O 1
NAA NAA ANAA AA NAA NAA {T A 5&

OoMS 88.00 53.26 100.00 100.00 76.93 88.61 53.97 75.96
EWPM 61.74 69.22 83.91 88.72 48.13 67.70 60.55 42.01

(S p Rikie) ) Sl i 5 Gl Jy iy Calale
BA and NAA concentration (mg/l)

iy aoys 5 NAA 5 BA clile Gilise zohas 5 cuiS e 58y iiSod -5 JS5
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Table 3. The Effect of different concentrations of BA of leaf number, shoot number and shoot length (cm)
parameter at the proliferation stage.
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2 3.20+0.08" 1.02+0.01¢ 6.94+0.14

1 Means in each column with the same letters are not significantly different at p<0.05, according to LSD test.
Each value represents SE (%)
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Fig. 8. The effect of different benzyl adenine (BA) concentrations on Shoot number per explant (a), Shoot
length (b) and Leaf number (c)
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Table 4. The effect of different concentrations of IBA on traits root number, root length (cm) and rootting
percentage
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+ Means in each column with the same letters are not significantly different at p<0.05, according to LSD test.
Each value represents SE (%)
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Nowadays, plant micropropagation is considered the main propagation method for numerous
plant species, especially recalcitrant woody species, including the fig tree. However,
micropropagation is still associated with some limitations, such as endophyte contaminations,
phenolic compound secretion, and the lack of a reliable micropropagation protocol for many
species. Thus, the main purpose of this study was to establish a reliable and efficient
micropropagation protocol for F. carica cv. Sabz, as the most precious fig cultivar in Iran.
For the elimination of endophytic bacteria contaminations, an initial experiment including
different concentrations of ceftriaxone antibiotic (0, 50, 100, 150, 200 and 250 mg L) was
carried out. In the establishment stage, the effect of two basal media (MS and WPM) and
PGRs combinations, including the interactions of BA (0, 0.5, 1, and 1.5 mg L) x NAA (0
and 0.1 mg L) were investigated. In the shoot proliferation stage, the MS medium and the
effect of different concentrations of BA (0, 0.5, 1, and 2 mg L) were evaluated. In the
rooting stage, the effect of different concentrations of IBA (0, 0.5, 1, and 1.5 mg L™?) and
half-MS medium were evaluated. After four weeks (the end of the rooting stage), parameters
of rooting percentage, root numbers, and root length were calculated. The results
demonstrated that the endophytic bacteria were successfully eliminated by using 250 mg L*
of ceftriaxone in the culture medium. MS medium supplemented with 0.5 mg L™ BA with or
without 0.1 mg L™t NAA was found as the best establishment medium (100 %). Besides, MS
medium enriched with 2 mg L BA was identified as the best proliferation medium with a
mean of 3.2 shoots/explant which displayed a significantly different from other proliferation
treatments. ¥ MS medium containing 1.5 mg L IBA resulted in the highest rooting
percentages (88.26%), root length (6.15 cm), and root numbers (8.46).

Keyword: Ficus carica, endophytic bacteria, medium optimizing, micropropagation,
phenolic compounds
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