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Abstract

In order to investigate the effect of the number of lateral
buds, the type of barberry shrub and the benzylaminopurine
(BAP) hormone on the growth rate of the phenotypic traits
of barberry (Berberis vulgaris) through tissue culture, a
factorial experiment in the form of a completely randomized
design in three replications and in three replications.
Factors, the first factor of three types of barberry shrubs
(seedless, seeded and ornamental), the second factor of BAP
hormone at four levels (0, 1, 2, 3 mg/L) and the third factor
of the number of lateral buds. It was done at two levels (1
and 2 buds) in the laboratory of Islamic Azad University,
Damghan branch in 2020. The culture medium used was
based on Murashige and Stooge (MS). After preparing the
culture medium and sterilizing it by autoclave, it was
distributed in test tubes. After preparation, the samples were
cultured in a sterile environment and then the samples were
stimulated to grow using growth hormone. The studied traits
included the time of greening, number of leaves, length,
width and surface of leaves, ratio of width to length of
leaves, fresh weight and dry weight of leaves, ratio of fresh
to dry weight and freshness after 30 days of cultivation.
Finally, after collecting information, the data obtained from
the experiment was organized and then variance analysis
was performed with SAS statistical software and
comparison of averages was performed with Duncan's test.
Pearson's correlation coefficient was used to determine the
relationship between traits. The triple interaction effect of
the number of sprouts x type of barberry shrub x BAP
hormone was significant at the 1% probability level on all
investigated traits, except the amount of freshness on the
30th day. Correlation coefficient between leaf dry weight
with number of leaves (r=0.86**), leaf length (r=0.78**),
leaf width (r=0.73**), leaf surface (r=0.76**), leaf fresh
weight (r=0.95**) was positive and significant at 1%
probability level.
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Table 1- Cultivated Area, Production and Yield of Barberry in the Country by Provinces
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studied variables in barberry
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Table 3- Mean comparison of triple interaction effect of number of buds, type of barberry shrub
and BAP hormone on the studied variables in barberry

Jela S sl Spdsb Sroee S gl EESCRCEE Vi g RIY S 035 R
BPAQ-1-4ay 3.875fg 12.625 f 4.875h 40.124 g 0.385 ih 1.553 h 0.62h 25¢c
BPAQ-2-43lxx 7.458 ¢ 11.75f 6.000 f 46.042 fg 0.513a 3.418fg 1.37fg 3bc
BPA1-1-4ilay 4.875 fe 15.375bcd  6.763 cde 67.981 cd 0.44 def 3.3221g 1.33fg 3.5bc
BPA1-2-4l 9.365 ab 16.125 7.5 abc 79.056 abc  0.466 bed 7.512 ab 3.005 ab 3.5hc
BPA2-1-43lx 6.135d 15.375 bed 6.15 ef 61.659 de 0.4 gh 3.757fg 1.503 fg 4ab
BPA2-2-4ilay 8.875ab 16.125 5.875 fg 61.844 de 0.363 i 5.507 cde 2.203 cde 4ab
BPA3-1-4ilay 5.344 de 17.375a 7.575ab 85.659 ab 0.436 def 4.598 def 1.838 def 4ab
BPA3-2-4ilay 9.792 a 16.25abcd  6.975 bed 74.776 0.433 def 7.48 ab 2.995 ab 5a

BPAQ-1- 2 4ila 3.438¢g 12.563 f 5.213gh 42,624 g 0.415 g-f 1.465h 0.587h 25¢
BPAQ-2- 2 4ila 7.479 ¢ 13.125 ef 5.813fg 49.737 efg 0.443 c-f 3.7271g 1.492 fg 25¢c
BPA1-1- 24l 4.354 feg 14.438 ed 7.081 abc 67.393 cd 0.492 ab 2.943 fgh 1.178 fgh 3.5bc
BPAL-2-_la 4l 8.661b 16.063 6.75cde  70.867bcd  0.42e-g 6.185bcd  2.475 bed 3.5hc
BPA2-1- 2 4ila 4.922 fe 14.563 ecd 6.313 def 59.762 def 0.435 def 2.968 fgh 1.187 fgh 4ab
BPA2-2- )2 4l 8.854 ab 16.438 abc 7.35 abc 78.585 abc 0.447 c-f 6.94 abc 2.777 abc 4 ab
BPA3-1- 2 il 4.943 fe 15.938 6.938 bed 72.161 0.436 def 3.543fg 1.417fg 4ab
BPA3-2- 2 4ila 8.813 ab 16.875 ab 78+ a 85.694 ab 0.464 b-d 7.622 ab 3.05ab 5a
BPAO-1-%) 4.427 feg 12.906 ef 5.806 gf 48.723 efg 0.45 c-f 2.165gh 0.863 gh 3bc
BPAOD-2-.iu ) 7.198 ¢ 12.563 f 5.969 f 49.929 efg 0.478 bc 3.687 fg 1.475fg 3bc
BPAL-1-.iu) 4.219 feg 16.094 7.428abc  78.234abc  0.463 bcd 3.373fg 1.35 fg 3.5bc
BPA1-2-%) 8.987 ab 16.406 abc  7.375abc  79.374abc  0.454 cde 7.358 ab 2.943 ab 3.5bc
BPA2-1-.iu ) 4.471 feg 17.281 ab 7.694 ab 86.605 a 0.446 c-f 3.87 efg 1.547 efg 4 ab
BPA2-2-iu ) 8.719 ab 16.469 ab 7.463 abc 80.228 abc 0.454 cde 7.093 abc 2.837 abc 4ab
BPA3-1-%) 4.773 fe 16.844 ab 7.644 ab 83.743 ab 0.454 cde 4.002 efg 1.602 efg 4ab
BPA3-2-iu ) 9.823 a 16.938 ab 7.638 ab 84.326 ab 0.452 cde 8.393 a 3.355a 5a
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Table 4- Correlation coefficient between research traits in barberry shrub under glass
conditions that affects the type of shrub, number of buds and BAP hormone

I R G N R T O
e X % o b . N 5 J 3
C I R v R
he) ‘) \I) \\,;\ 13
'L;
v
O e 0o 1.00
S sl 0.12  1.00
Sy dsb 400" 367 1.00
S oo, 427 33" 83"  1.00
S p gk 427 36" 95 96"  1.00
Spopsadbens 2005 017 -23" 35" 0.07 1.00
S 505 -0.10 .87 72*  68™ 74 010 1.00
S S 05 -0.10 .86™ .78 72 76”016 095" 1.00
shls Ol -44™ 339%™ 8™ 61™ 67 -006 57 58"  1.00
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Fig 5- Place grainy barberry seeds for germination
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Fig 6- Placement of grainy barberry seed in tissue culture medium
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Fig 7- Greening of grainy barberry and continued growth in natural conditions

)Mthﬁ.ﬁV'}j))b&‘bu&j&;}j;ij ‘;156;49.5:3
300 bl s a5 50356 slaad o xS oS e a5 il 53 Sl s S sl LS

(:JfL;L:a jd..p )‘.,\.EA 9 4.;“5}- &' CJL?- DL Yo cng‘MwM&)&;)))JBAPQJAJ)A



Sl Sl bl Mol wdy Ll
o o820

Sl VO Okl s g s
Sl (e ) Dbl ~ol (S5 5
e AL slexr

oS o YA Sl d 5 e b
Wy S5 e s Wl Al gle
e s (Berberis vulgaris var. asperma)
Ol oslis 59555 o ules
o335 oS e (o 5 il ALS)
oS (o3bajl 5y (il g IYAA LS (sl
Wyl liilS Wl oLl gl s Sy
el 5 psle oS (Gl pgle aSl
e @ ails e s e oK (LS
.JAK.:J\;

wo s B s p wlide e sl
oS o2l sla Dsansa TN (golle
Wy S350 0 el 256 4 A
Lyt ,5 55 (Berberis vulgaris var. asperma)
SSI5Sgm o ler e 58
Agie (gmno 5 b3 ( ALS) Ol 5l (g5,5LES
g 335 o8N

N R g ) e 3l e “p Lo 3l
cla chle S ey Y. ol
s IS AL A Gl O e pa il
(Berberis vulgaris L.) «lu, iy oS
A Sl s cans e o fles
3] ORI PR PN WS N+ P OO

(0

Q

4%

A

@

Ad o edalin Sbeals S5 55 BAP Ogeje

G Sy oS de sl 4 ey Lol

aobsals 5 aliy S5 4 Cand g el oS

A3 Sy 3l s 0ls O3 BAP O5e )5 VL sl

OAS o 5 38l G ol 5o Sl a5 L

S S5 E N g2l 5 el S5 L

o ln el SOl 4 el e Sl

S5 ok Sl Ol e Wl S5 2SS JSs

Lo b e 5 55es eslital 3T (gl Jlaals

o gl g 4 laails S5 wl s Sy S5

Sl Ul e by S5

oKl Lo 5 G ol o w38 el w5 L

Al pl ppome sl Sl Olkels Al oDl NI

335 o S Al

@Lu

SN puas o g M ATAA (53,5508 aslslel ()
(b

Goskd oy YA LSS s bl (Y
o3l 5 0L ohlasldJsl Gl ol 5 Ay

Ol oz ATAVL E5k5 e 5 ol (F
ahgy 5l ClS s w il S S
5ok gl asn olsle b oals il
Ol 58 0 =0l 2l (mio

Jolse b AT bl ey - (8
Gy iy s w8 LW (il

sti,8 4l oLL (Berberis vulgaris L.)



r))a)wcv.héjj.'vaJ}AcOlﬂldjjuwj)al{SMM Yy

oLS (3basl 5o, N80T (e B e 5 .d uls e (VY
sy L ClS By LSy Saob
o) JeoSS sl B sl Ml e les
el e 5 g ols OLLS 2500

o) gl aasly oy ATAY 'C‘LSJE(M
s B 65 50 AS 5 WS Do Lo
olds8 el OLL sy als s Sl wly a5
ol (g5,laS sails . SLel axdy A
Obrels a1y oDl 5151

(S g S g L g sk (18
s gl ) plinl ey AYAE L Y G e
s s oSSl (Sdnsd Sle L
> (Berberis vulgaris L.) jls «ls Sy
(N Od 5 dlg (o 4 aams 55 8Ll dilaie
AY-114

ol ol wo qslle oy Bl pdia (5 i (Y+

SIS IV 3 Sl 6 5 d rmem

AV=1 (V)4 QLS s s e

21) Arayne, M.S., Sultana, N. and S.S,
Bahadur. 2007. The Berberis Story:
Berberis  wvulgaris in  Therapeutics.
Pakistan Journal of Pharmaceutical
Sciences, 20: 83-92.

22)Arena, M. E., Pastur, G. M. and G, Vater.
2000. In vitro propagation of Berberis
buxifolia Lam. Biocell, 24:73-80.

23) Fathollahzadeh, H., Mobli, H., Jafari, A.,
Rajabipour, A., Ahmadi, H. and A,
Borghei. 2008. Effect of moisture content
on some physical properties of barberry.
American-Eurasian Journal Agricultural
and Enviromantal Sciences, 3: 789-794.

24) Jain, A.K. and M, Bashir. 2010. In-Vitro

Propagation of a Medicinal Plant Portulaca

5 A U AYA0 515 hs s e cdiasla (1
(Berberis vulgaris L.) <l S5 ol »
3 s wllad ol aid Oy kil o
e LS Pl 5 Sy Dlides s,
AY=V ) () YE Ol K

Berberis ) 4l a5 285 AT o ool (1)
wl oLL sl cis g, « (vulgaris L.
sl 5 @sliS sl il bl
e e pn b o (a

S o 5 pdie Jlsds oz (O8O
Slaartli 5 ity b 3 AYAL L s
s Ay UG ege AS 5 S
XYE-YYO (M)A Ol ey sla ias

SIS YAV (ool s eV e B Y O
5 S Ol b ablie g 5o wiliy S5
‘&.&))'}Qbé;)'dlﬁu;ﬁww.&TrS
RCH A ERS W N NG

o OB sy Sbe YL 6 e (0
0L b oyl

Sy o ol ols Y. (Slows (10
oL . (Berberis vulgaris var. asperma) <.
(SiaalaS wdSiils Al llalS asl
g 335 o851

0353 Sl sy oy ITAV. 5 0l5 S50 (O
(Berberis alu, iy sla iS5 ol 2
ady Lyl wbals wsb oLl vulgaris L)
Ly gyslis sl bl e



W S5 g Sl )y Olpoe s senl Jis s SK055 a5 53 38 il il slAad 36 o
grandiflora. Hook. World Journal of
Agricultural Sciences, 6: 327-330.

25) Karhu, S.T. and K.L, Hakala. 1991.
Microprop agation of berberis thubergii.
Acta horticulturae, 282: 119-120.

26)Karhu, S. and K, Hakala. 1990. Rooting in
vitro of micropropagated barberry
(Berberis thunbergii) shoots. Ann. Agr.
Fenn, 29:179-185.

27)Knox, G.W. and D.F, Hamilton. 1982
Rooting of Berberis and ligustrum cultings
from stock plants grown at selected light
intensities. Scienta Horiculturae,16:85-90.

28) Lafferrie, J.E. and L. W.A, Ahrendt.1977.
transfer species and intraspecific texa from
mahonia to ber beris. Botanicheskii-
Zharnal, 82: 95-99.

29)Molinar, F. J.R., Mackay, W.A., Wall,
M.M. and M, Carenas. 1996.
Micopropagation of agrita (berberis)
Lrifoliat Moric Horticulturae Science, 31:
1030-1032.

30) Mackay, W.A., Molinar, Jr. F., Wall, M.M.
and M, Cardenas. 1996. Micropropagation
of agarita, Berberis trifoliata Moric.
Journal Horticulturae Science, 31:1030-
1032.

31) Shah, S.C. and H, Singh-Bhujwon. 1999.
Rooting behaviour of berheris cuttings as
influenced by plant growth regulators.
Progressive-Horeicujture, 31: 98-100.

32) Ziaratnia, M., and Salmani, A. 2012. Effect
of growth regulators on callus induction
seedless Berberis (Berberis vulgaris var
asperam), Third National Conference on
Agricultural Biotechnology in Mashhad.



