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Table 1. Plant growth regulators which used to evaluate regeneration and propagation of Juniperus
foetidissima Willd. in MS basal media

IAA  TDZ S e IAA  KIN S e IAA  BAP S e
Basal media Basal media Basal media
0 0 SMT1 0 0 SMK1 0 0 SMB1
0 1 SMT2 0 1 SMK2 0 1 SMB2
0 3 SMT3 0 3 SMK3 0 3 SMB3
0 5 SMT4 0 5 SMK4 0 5 SMB4
0.1 0 SMT5 0.1 0 SMK5 0.1 0 SMB5
0.1 1 SMT6 0.1 1 SMK6 0.1 1 SMB6
0.1 3 SMT7 0.1 3 SMK7 0.1 3 SMB7
0.1 5 SMT8 0.1 5 SMK8 0.1 5 SMBS8
0.5 0 SMT9 05 0 SMK9 0.5 0 SMB9
0.5 1 SMT10 0.5 1 SMK10 0.5 1 SMB10
05 3 SMT11 0.5 3 SMK11 0.5 3 SMB11
05 5 SMT12 0.5 5 SMK12 0.5 5 SMB12
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Table 2. Basal media culture and IBA as plant growth regulaors on rooting of Juniperus foetidissima
Willd. Under in vitro conditions

S L. S L. S L. - S L, S L S L
(IBA) alS
1/4MS 1/2MS MS DKW oM -
1/4MSbasal ~ 1/2MSbasal MSbasal  WPM basal DKW basal OM basal IBA plant
media media media media media growth
regulators
s ) Sdeas Wl
1/4MS1w 1/2MS1w MS1w WPM1w DKW1w OMIW  |nquction for 1
week
s ¥ Sdeas W
1/4AMS2w 1/2MS2w MS2w WPM2w DKW2w OoM2w Induction for 2
weeks
S 03 S b ss
1/4AMS1min 1/2MS1min MS1min WPM1min DKW1min OM1min @i ) S

dipping for 1
minute
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Continued table 2.
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regulators
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BAP
Table 3. GLM test results for survival (%), regeneration (%), number and length of shoots in BAP and
IAA treatments
Sl e ke i L Sl i ol
Sig. F-value Mean df S L A Sourcesc of
Sum of squares Index L
Squares variation
0.147m 1.938 0.399 2 0.798 1
0.045* 3.598 2474.623 2 4949.246 2 IAA
0.000* 13.445 14.994 2 29.988 3
0.221™ 1.520 7.466 2 14.932 4
0.093" 2.168 0.446 3 1.338 1
0.315™ 1.255 863.570 3 2590.710 2 BAP
0.271m™ 1.316 1.466 3 4.399 3
0.000* 33.417 164.146 3 429.438 4
0.005* 3.201 0.659 6 3.951 1
0.531* 0.873 600.455 6 3602.728 2
0.000* 5.319 5.972 6 35.564 3 IAA x BAP
0-019* 2.608 12.809 6 76.853 4
0.206 203 41.771 1
687.831 21 14444.453 2 e
1.114 188 209.500 3 Error
4,912 188 923.480 4
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Index 1: Survival (%), index 2: regeneration (%), index 3: number of shoots and index 4: length of shoots.
*: Significant at 5% probability level, *: not significant at 5% probability level.
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KIN ;5 I1AA
Table 4. GLM test results for survival (%), regeneration (%), number and length of shoots in KIN and
IAA treatments
Sla o S0k o L Sledd wlie
Sig. F-value Mean df o O = Sources of
Sum of squares Index L
Squares variation
0.000* 11.120 2.423 2 4.846 1
0.030* 4,085 2806.174 2 5612.347 2 IAA
0.458™ 0.787 0.817 2 1.633 3
0.217™ 1.554 9.187 2 18.374 4
0.074" 2.345 0.511 3 1.533 1
0.317™ 1.239 851.317 3 2553.952 2 KIN
0.255™ 1.376 1.428 3 4.284 3
0.000* 7.319 43.265 3 129.794 4
0.030* 2.387 0.520 6 3.120 1
0.327™ 1.227 843.108 6 5058.646 2
0.125™ 1715 1.780 6 10.680 3 IAA X KIN
0.792"™ 0.520 3.075 6 18.449 4
0.218 198 43.141 1
686.883 24 16485.200 2 et
1.038 97 100.658 3 Error
5.911 97 573.394 4

33l gre i A NS 5 F o lsls Jsb it atle el ls sl Y Jastla  lil deoss 1Y el lediy dos ) astls
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Index 1: Survival (%), index 2: regeneration (%), index 3: number of shoots and index 4: length of shoots. *: Significant at
5% probability level, ns: not significant.
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TDZ
Table 5. GLM test results for Survival (%), regeneration (%), number and length of shoots in TDZ and
IAA treatments
Sl e Sl Sl ks ol
Sig. F Aver e df g o o
verage of Sources of
Sum of squares Index gy
squares variation
0.012* 4.485 0.952 2 1.904 1
0.012* 5.290 1672.840 2 3345.680 2 IAA
0.754ns 0.284 0.137 2 0.273 3
0.389ns 0.970 15.064 2 30.129 4
0.144ns 1.824 0.387 3 1.162 1
0.073ns 2.639 834.445 3 2503.336 2 D7
0.679ns 0.508 0.244 3 0.732 3
0.080ns 2.445 37.981 3 113.942 4
0.020* 2.569 0.545 6 3.272 1
0.035* 2.756 871.421 6 5228.524 2 -
0.836ns 0.359 0.172 4 0.690 3 IAA*TDZ
0.887ns 0.283 4.392 4 17.568 4
0.212 203 43.085 1
316.235 24 7589.640 2 Ut
0.480 36 17.281 3
15.535 36 559.245 4

03 olime e 5 NS 3 F o jltls b it Lastle 5 sl s slds F Lasls (olb dons Y jastls (Gledi) Aoy ) el

R R R s Jlez| clzd
Index 1: Survival (%), index 2: regeneration (%), index 3: number of shoots and index 4: length of shoots. *: Significant at
5% probability level, ns: not significant.
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Figure 1. Apical shoot Survival (%) of J. foetidssima in MS basal media containing a: IAA and BAP,

b: IAA and KIN and c: IAA and TDZ growth regulators
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Figure 2. Apical shoot regeneration (%) of J. foetidssima in MS basal media containing a: IAA and
BAP, b: IAA and KIN and c¢: IAA and TDZ growth regulators
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Table 6. Mean (standard error) number and length of J. foetidssima shoot in MS basal media
containing IAA and BAP growth regulators

Gro o) ol Jgb Sl ool L sl Sl (¢S ko) Laslas
Mean shoots length (mm) Mean number of shoots Treatments (mg)
8.40% + (3.983) 1.92¢d + (0.583) BOIO
6.35% + (2.718) 3.00% + (1.017) B110
6.01% + (1.119) 2.80 + (0.833) B310
4.56% + (0.765) 2.71% + (1.189) B510
8.34%+ (2.533) 3.07% + (1.556) B0I0.1
6.90°+ (1.130) 3.8223 £ (1.550) B110.1
4.84% + (0.963) 1.67%+ (0.516) B310.1
4.17%+(0.457) 2.25%4 + (0.683) B510.1
9.70% (2.112) 1.73d° + (0.904) B0I10.5
9.04%+ (2.887) 1.00¢ + (0.000) B110.5
4.05° + (0.922) 2.00% + (0.632) B310.5
5.09% + (1.913) 1.33%+ (0.516) B510.5

0.000 0.000 Sig.

53 eSS TV KIN (S5 4 L e (4o 1VY)
VS el () 3 08 e +/0) IAA L (2]
Slales o 4 213 OLE Laosls il 425 (0
sl dens Sl Sl gad, eas el
S s s Ao s iy w55 (gl pme DS
CiS Lae 53 (o3 AYIY) 1550 doss o 2l
~ ke D IAA L G s 08 ke VY KIN (g5l
S S il s 52 e sl () 0 S

OAY

S5y s atls pTAA G KIN oS 5 51w, 2

i 0950 Ll 5 53 gas,l
Cilies glasles G codel s = el
Sledy Aoy b 5l alS as, SlrediS ks
Buls sy Aoy iy mhe 5o (ol e NS
S5 5 (Aoys AYY) Sbeediy Ao s o i
IV IAA L (i 55 p S e 0 5T i) KIN
Slodis s (S reen 5 () 53 28 s



Cjo)T wobojlny yo LSmL.f G, L;l»ommb'.u Sl

b oSl i 5 5l s Aoy &y
Lres 55 (850355 /5 53 sadee VAT o lsls
IAA 5 (i 55 58 s i) KIN (o5l s
V dsae) b sdalie (d 55 p 5 e +/Y)

sdd) glpatls 2 TAA S TDZ S 5 Jl (o) 2
aies 0gys Bl 5 s g3l

SleiS iy Cilte sl G o3l OLE s
ol g Ml Slaodis Ao s i 51 alS A
moki) dao s o e s 3 s Ao s ey el o
oS ks ,io) TDZ S5 53 (doss TV
“r ehalin () 53 2 S ke o) IAAL (Gl
Cyeis W) (Glaokis o> o feS (rizen 5
(52 0 S ke ¥ 5V TDZ oS 5 w0 bgs o (i
() JS8) cad (a3 0 S ke 1) IAA L

KIN S5 & Ghaze (o) WY 2l A s
i 03 p 8 e VOV IAA L (1) 53 p S Je ¥)
e sdel Gz B e L (0 Y K)o
A 5l AlS ) gbsens s Gl bl
o éa.ﬂ 03 Golsgme M el sluws
oot sl Sl op iy A3 o dalie Aoy
¥)KIN S5 s (85, ,a 45 axls Y/VA)
) 03 Sk Sao) IAA 5 () 03 o8 s
S ks (S rmes g sdalia
b 5o (Gseipy o 50 s VYY) o lxls
2 o8 ke O KIN L ods oSS 4l MS oS
V Js) el Gad 53 0,5 ke /) TAA L (2
Gls e OVl oS s las by 4 JUT
gl > Lol ls Jgb Sl Sl 5l bl

)lAA ‘_g.,\..i) ‘_QLAemvtla.}'L;jb-MSg;,LSja?u)J CjJJTOJL&uJ‘)}a)J‘M ()L::u ow‘)wi.}[:ﬁ—v J)J;-

KIN

Table 7. Mean (standard error) number and length of J. foetidssima shoots in MS basal media
containing IAA and KIN growth regulators

Gra o) o sl Jsb Sl ol L sl Sl (p S o) Lajles
Mean shoots length (mm) Mean number of shoots Treatments (mg)
7.45% + (3.447) 1.80+ (1.032) K010
6.84%+ (1.418) 1.87+ (0.991) K110
5.19% (2.175) 2.78+(0.971) K310
5.245+ (0.918) 2.20 + (1.398) K510
8.83% + (3.811) 2.23 + (1.165) K010.1
5.800+ (1.725) 2.22+ (0.971) K110.1
5.680 + (1.545) 2.27+ (1.032) K310.1
4.91°+ (0.915) 1.30+ (0.483) K510.1
6.68%+ (3.796) 1.58+ (0.792) K010.5
4,95+ (0.929) 2.57+ (1.272) K110.5
4.47°+ (0.608) 1.50+ (0.707) K310.5
4.33"+ (1.266) 1.50+ (0.577) K510.5

0.003 0.089 Sig.
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Table 8. Mean (standard error) number and length of J. foetidssima shoots in MS basal media
containing IAA and TDZ growth regulators

Gra o) oslelis Jsb Sl ol L sl Sl (o 5 o) Lajles
Mean shoots length (mm) Mean number of shoots Treatments (mg)
8.17+ (4.365) 1.25+ (0.452) Tolo
6.48+ (1.507) 1.40 + (0.894) Tilo
5.19+ (1.268) 1.67+ (1.154) Talo
5.99+ (1.453) 1.50 # (1.000) Tslo
11.81+ (7.645) 1.40% (0.547) Tolox

0 0 Taloa
0 0 Tsloa
7.81+ (1.145) 1.00 + (0.000) Tsloa
11.55% (8.449) 1.50 # (0.707) Tolos
7.74+ (1.046) 1.00# (0.000) Tilos
5.65+ (1.851) 1.57+ (0.786) Talos
5.15+ (0.965) 1.25+ (0.500) Tslos
0.191 0.958 Sig.
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Figure 3. The influence of basal media and IBA plant growth regulators on rooting (%) of J.
foetidssima

il CiS (gl Jae s (J. fOetidsSima) @;j o bt li pl5ade s Ao s bl 4 el -4 s
Table 9. ANOVA rooting percentage results of J. foetidssima shoots in different basal media

Sla e Sl Syt sle
Si F g df e e -
9. Average of Sources of
Sum of squares L
squares variation
Laslas
0.000 5.916 1241.728* 29 36010.103
Treatments
Lo
209.883 60 12592.993
Error
89 48603.097 S
Total

6}:5'”r.x.a)M):@Ju:}\dg_d):éjsﬁ%jqnsj*

*: Significant at 5% probability level, ns: not significant.

\/Y’ E) JA:LG Q-:—i Y/Y’ 6}\2— J.:.w.s LJ Ju;") 4.al>=l§ “ LS)K)LA LS‘;’ o )‘.}4.‘.:;.1) LSL&WL:;
6 6Bl dons A L bamalS O 51w s

OAO



fa)m‘Fqb‘lx}’mijjf ;QJ.:-Z.AL».LAB 8

B B e e A S

S5l slaazalS s (85l ol Cd s el Jaze slaazals ek Slsadyy slaazalS o i 550

UALA %—Qﬁ.‘ﬁ e D ol

Figure 4. Different stages of regeneration, rooting and acclimatization of J. foetidssima under in vitro
conditions. a: regenerated plantlets, b: rooted plantlets, c: transferred plantlets to perlite substrate for
acclimatization and d: acclimatized plantlets in the perlite-peat moss substrate.
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Abstract

This research was carried out with the aim of optimizing in vitro proliferation of J. foetidissima under
various proliferations and rooting treatments. For this purpose, the plant samples were collected of
healthy and young annual branches of this species without symptoms of disease and deficiency from
Arasbaran forests. This experiment was conducted as a factorial experiment in a completely
randomized design and data were analyzed using two-way GLM. In order to test micro propagation,
well established explants were treated with BAP, KIN and TDZ growth regulators at 4 levels (0, 1, 3,
5 mg / 1) individually or in combination with 1AA at three levels (0, 0.1 and 0.5 mg / I). Various
parameters such as survival percentages, regeneration percentage, humber of shoots and shoot length
were considered. Also in order to survey rooting in J. foetidissima, shoots over 1 cm height were
cultured in OM, MS, DKW, WPM, 1/2 MS and 1/4 MS media containing IBA (0.5 mg/I) and rooting
percentage was recorded. Results revealed that, there was a significant difference at 5% level between
different experimental treatments. In BAP and IAA experiments, the highest shoot proliferation (3.82,
2.78 and 1.67 shoots per explant) were obtained in MS medium supplemented with BAP (1 mg/l) and
IAA (0.1 mg/l), KIN (3 mg/l) and TDZ (3 mg/l) respectively.
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