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Cp=% MS + 0.1 mg/l 2,4-D+ 0.0 mg/l Kin C1o=% MS + 0.1 mg/l 2,4-D+ 0.05 mg/I Kin

C13=% MS + 0.1 mg/l 2,4-D+ 0.1 mg/l Kin
Cy="% MS + 0.2 mg/l 2,4-D+ 0.05 mg/l Kin
Cy=% MS + 0.2 mg/l 2,4-D+ 0.2 mg/l Kin
Cs=% MS + 0.3 mg/l 2,4-D+ 0.05 mg/l Kin
Cs4=% MS + 0.3 mg/l 2,4-D+ 0.2 mg/l Kin

Cy=% MS + 0.2 mg/l 2,4-D+ 0.0 mg/l Kin
Cy=% MS + 0.2 mg/l 2,4-D+ 0.1 mg/l Kin
Cg1=% MS + 0.3 mg/l 2,4-D+ 0.0 mg/I Kin
Cs3= % MS + 0.3 mg/l 2,4-D+ 0.1 mg/l Kin
Css= % MS + 0.3 mg/l 2,4-D+ 0.3 mg/l Kin

Cy=Y% MS + 0.4 mg/l 2,4-D+ 0.0 mg/l Kin
Csp= % MS + 0.4 mg/l 2,4-D+ 0.1 mg/l Kin
Css= % MS + 0.4 mg/l 2,4-D+ 0.3 mg/l Kin
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Cy= %2 MS + 0.4 mg/l 2,4-D+ 0.4 mg/l Kin
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Cu=% MS + 0.1 mg/l 2,4-D+ 0.0 mg/I Kin
Ci5= % MS + 0.1 mg/l 2,4-D+ 0.1 mg/I Kin
Cy= % MS + 0.2 mg/l 2,4-D+ 0.05 mg/l Kin
Cy=% MS + 0.2 mg/l 2,4-D+ 0.2 mg/I Kin
Cs= % MS + 0.3 mg/l 2,4-D+ 0.05 mg/l Kin
Cz=% MS + 0.3 mg/l 2,4-D+ 0.2 mg/l Kin

Cy=% MS + 0.4 mg/l 2,4-D+ 0.0 mg/l Kin
Cu3= % MS + 0.4 mg/l 2,4-D+ 0.1 mg/l Kin
Cys= % MS + 0.4 mg/l 2,4-D+ 0.3 mg/l Kin

Cio= % MS + 0.1 mg/l 2,4-D+ 0.05 mg/IKin
Cx=% MS + 0.2 mg/l 2,4-D+ 0.0 mg/l Kin
Cx=% MS + 0.2 mg/l 2,4-D+ 0.1 mg/l Kin
Ca=% MS + 0.3 mg/l 2,4-D+ 0.0 mg/l Kin
Ca= % MS + 0.3 mg/l 2,4-D+ 0.1 mg/l Kin
Cgs=% MS + 0.3 mg/l 2,4-D+ 0.3 mg/I Kin

Cy="% MS + 0.4 mg/l 2,4-D+ 0.05mg/I Kin
Cu=% MS + 0.4 mg/l 2,4-D+ 0.2 mg/l Kin
Cs= %2 MS + 0.4 mg/l 2,4-D+ 0.4 mg/l Kin

A4



WFQE F o les YA Al

0L G le Lo s KN Gga )58 BB a5 s sles
Sl S W ClSle s e sl
53 oSty SiSI el Sl Jolie S ediasols
3 1S POl Gb ol e (Sl 2 o
3 Sla g ekt 2l e WE (V4MN) 0L
5SS (gAd, A e 4 4zl Euterpe edulis oLS
i8S Lo 53 24D Gyes 58 b OT G35 sl Jilize il
OlSan 5 LS i L e e (DL e
5 o M el el 24D pha I (Yee )

(F)az Ulmus minor sla S 5 53 I8 W g il 58l

il o 53 i 53 Sl eslizal b ian
53 (Y00 F) OLa 5 L5 Sltalie b gilhas Sl yon
o3 Shalis M (8) Ay Sl 4 oyl &S
5 Limonium sinensis olS 5, » (Y*)+) OlKes
Ao > Sl 5 i Wl e ) etals b
3 A sl MS CiS Lae 4yl e o2l
23 5 1 Sose 4 NAA 5 BA (TDZ gla 05050
poiie SSlogm o5 o S50 2 ST LS sy
9) s S g 1 e e sla S Ly sl
chle s i bl ol 53 MS Wl lass chale
Sl e Ly gy CS ke 3 Grasy Sole
2o by sl GUlS s e S IS S
syls sy 2l e b U2MS S s 3 oslanal
Slidasden 538 51 JalesT cpl 3 aamen (YO 51T
sl sl ol slinad JT 055 25 e Ol &
el 23Sl il e Sidsses (55S U3 3
(YY) 5 Y0) wsbNOy oSe 5 Sdas NH,™ (6l
o Sl pusal sems o ol ds IS 50 S
Ol ezmen (VY 5 V) WSL s p"}? Sl g ol
oot o538 Je I e SO b ) 03

YA w3l o T2 mlin 51 5 w5 50T Sl

AQY

S il g Ol s cpl (KB Ol 55 o8
aich 05 lauld o Wl 2S5 Cer e i
3l eslasd b & S5 ol 477J§\ RG]
oS Sslp s g bl ot adlae il (slaail
0355 alls bul la atld W5 pmen 5 Sosln
S0 ol 53 e V3 51 S Sl V5 6) e
Sz e sln 0k )s cpl gle b Las 03y o3
S a5 Ol s ol eobssln, 5 Sl sla
0l 3l S5 4allas 0556 @58 (VU by So 4T
S il o s (1) ol e gy g (K20 L
POkl il 8500 S5 (gl Ks s s
Sheslinal b 0lKan 5 LS 358 o Csume g
03,5 Wy 1 i sla oIS dizal 5 Ll 05,6 S
L3550 Gy (Sl g sl e oIS 51 ulg 3

(#)

L S Ol e OIS ) Sl G
Sl 28 56 s 0L el gl s Sl g
03305 o5 5o dle o15 e b o8 56 Gl
g5 s el B ospd e el 255 0y b
24D 3 e Wl sl AL A s SISk s
Olge a Kin 5 ol5 oz Jseme Sl Olge o
(oY) Oen 5 Lty S Al eslisal 08 s
53 Soilosw by e W Glp S XS a8
G, alS 24D 55y e 0550 Gl or
s oo W Cgm a8 sl oL CL‘ Oeemen (A)
o) s el 5L 24D ol slie 05,6 s Sole pe
5 (Yo%) O\)M}LK&JﬁQ&U@:W\SCFy
G Ll A 5 ) s (Yoo Y) OLes 5 sy, sS
ol @l el S8 s (VoY) oL 5 s ol
b e 5l sl Kin spms a5 sl 0L s
(F 57 IS8 e s e 0500 e (Slese
SLLS 5> iSsmle lyoe Mo 4 Kl e O e

om0 b O 8) sl bl cpl s ead eslizad



WFQE F o les YA Al

el ek (oglize gl i3S s Sl eslizal Sl
GsS e S 5SS e S esliad s
Jlasl b ST 5 a8 g 51 (6,503 ¢l 51 aslizad

=3

sl ama s 5 0kt clelen 5 BT AYES (Ll oslag

amio AV 0Ll (Bl Ol 01 2 0blS 5 IS

-y

3-Bairu, MW, Nova’k, O, Dolez™al, K, Van Staden,
J, (2011), Changes in endogenous cytokinin
profiles in micropropagated Harpagophytum
procumbens in relation to shoot-tip necrosis and
cytokinin treatments, Plant Growth Regulators
63:105-114

4- Biroscikova, M, Spisakova, K, Liptak, S, Pichler,
V, (2004), Micropropagation of mature wych
elm(Ulmus glabra Huds.), Plant Cell Report
22:640-644

5- Bogaert, I, Van, CS, Werbrouck, SPO, Dolezal,
K, (2006), New aromatic cytokinins can make
the difference, Acta Horticulture 725:265-270

6- Conde, P, Loureiro, J, Santos, C, (2004), Somatic
embryogenesis and plant regeneration from
leaves of Ulmus minor Mill, Plant Cell Report
22:632-639

7- Conde, P, Sousa, A, Costa, A, Santos, C, (2008),
A protocol for Ulmus minor Mill.
micropropagation and acclimatization, Plant
Cell Report 92: 113-119

8- Corredoira E, Vieitz AM, Ballester, A, (2002),
Somatic embryogenesis in elm, Annals of
Botany 89:637-644

9- Dam, A, Paul, S, Bandyopadhyay, TK, (2010),

Direct somatic embryogenesis and plant

regeneration from leaf explants of Limonium

sinensis (Girard) Kuntze, Scientia Horticulturae

126: 253-260

Dunn, CP, (2000), The elms—breeding,
conservation and disease management, Kluwer,

Dordrecht  Kluwer  Academic  Publishers,

Boston, MA.

11- Fenning, TM, Gartland, KMA, Brasier, CM,
(1993), Micropropagation and regeneration of
English Elm, Ulmus procera Salisbury, Journal
of Experimental Botany 44:1211-1217

12-Guerra, M,P and Handro, W, (1988), Somatic
embryogenesis and plant regeneration in embryo
cultures of Euterpe edulis Mart. (Palmae). Plant
Cell Rep. 7, 550-552.

10-

AQY

SlA LSS 58 gl e ax ST G s
JoS Gl Lnss JoS e 4 S 5 JalSS w0 06

sl sl Ol o b e 50 (Sl g gl e

@l:.o

o Nkde O sl DBLL ¢ v Rl e o (3 )

Oley o &gaip, i8S o Jlimle S S AYAY

o233l o b e 5 (53,5LES p ke e gl il

poler ool

13- Hamama, L, Baaziz, M, Letouze, R, (2001),
Somatic embryogenesis and plant regeneration
from leaf tissue of jojoba. Plant Cell, Tissue and
Organ Culture 65: 109-113

14- Halperin, W, Wetherell, DF, (1965), Ammonium
requirement for embryogenesis in vitro, Nature
205, 519-520.

15- Jain, SM and Gupta, PK, (2005), Protocol for
Somatic Embryogenesis in Woody Plants, 497—
504. Springer. Printed in the Netherlands.

16- Karp, A, (1991), On the current understanding of
somaclonal variation. In: Oxford Surveys of
Plant Molecular and Cell Biology, Vol 7, pp. 1-
58. (ed. Bol. Miflin). Oxford University Press.

17-Karp, A, (1994), Origins, causes and uses of
variation in plant tissue cultures. In: Plant Cell
and Tissue Culture, pp. 139-151. (eds. I.K. Vasil
and T.A. Thorpe). Dordrecht: Kluwer Academic
Publishers.

18-Karp, A, and Bright S,W,J, (1985), On the causes
and origins of somaclonal variations. In: Oxford
Surveys of Plant Molecular and Cell Biology,
Vol 2, pp. 199-234. (ed. B.J. Millin). Oxford
University Press.

19-Larkin, P,J, and Scowcroft W,R, (1981),
Somaclonal variation - a novel source of
variability from cell cultures for plant

improvement. Theor Appl Genet. 67: 443-455.
20- Margara, J, (1969), Etude des facteurs de la
néoformation de bourgeons et culture in vitro
chez le chou-fleur (Brassica oleracea L. var.
botrytis), Annals Physiology. Veg. 11: 95-112.
21- Margara, J, Leydecker, MT, (1978), Différents
types d’organogenese observés chez le Colza,
Brassica napus L. var.leifera Metzg. Compt.
Rend. Acad. Sci. Paris 287D:17-20
22-Newbanks D, BoschA, and Zimmermann MH
(1983) Evidence for xylem dysfunction to Dutch
elm disease. Neth J PI Pathol 76: 196-204.
23- Rahnama, K, Taheri, A, H, (2004), Distribution
of Dutch elm disease pathogens, aggressive and



WFQE F o les YA Al

non-aggressive isolates in lran, Canadian

Journal of Plant Pathology 26: 121-126
24- Reinert, J, Tazawa, M, Semenoff, S, (1967),
Nitrogen ~ compounds as  factors  of
embryogenesis in vitro, Nature 216, 1215-1216
Singh, AK, Chand, S, (2002), Somatic
embryogenesis and plant regeneration from
cotyledon explants of a timber-yielding
leguminous tree, Dalbergia sissooRoxb, Plant
Tissue Culture and Genetics Research Group,
School of Life Sciences, Devi Abhilya
University.

25-

26-Tang, W, Ouyang, F, Guo, ZC (1997a), Plantlet
regeneration via somatic embryogenesis in slash
pine. J. Plant Res. Environ. 6(2):8-11

27-Tang, W, Ouyang, F, Guo, ZC (1997b), Somatic
embryogenesis and plantlet regeneration in
callus cultures derived from zygotic embryos of
slash pine. J. For. Res. 8(2):83-86

28- Thom, M, Maretzki, A, Komor, E, Sakai, WS,
(1981), Nutrient uptake and accumulation by
sugarcane cell cultures in relation to the growth
cycle, Plant Cell Tissue Organ Culturel: 3-14

Induction of direct somatic embryogenesis in leaf explants of
Ulmus glabra

Mirabbasi S.M.*, Hosseinpour B.Z, Ghaemmaghami S.A.*and Sanjabi M.R.2

! Agricultural Biotechnology Dept., Science and Research Branch, Islamic Azad University, Tehran, I.R.

of Iran

2 Plant Production & Sustainable Agriculture Dept., Institute of Agriculture, Iranian Research
Organization for Science & Technology, Tehran, I.R. of Iran

% Agriculture Institute Dept., Iranian Research Organization for Science & Technology, Tehran, I.R. of

Abstract

Iran

Ulmus glabra is an economical important tree species found in forests. However it is
endangered due to high susceptibility to Dutch EIm Disease. Therefore, an efficient
micropropagation method is important for breeding and genetic improvement of elm.
This is the first report on induction of direct somatic embryogenesis from in vitro leaf
explants in elm. The first experiment conducted with MS medium supplemented with
different concentrations of BA or Kin or TDZ under light condition. Second

experiment, carried out with MS basal media supplemented with 200 mg

I7t casein

hydrolysate and different levels of 2,4-D and Kinetin in darkness. In third experiment

1/2 MS media supplemented with 200 mg

I—l

casein hydrolysed and low levels of 2,4-D

in combination with Kin were used, and the effects of light were investigated. Globular
somatic embryos were achieved directly just on small leaves of genotype 2 in
experiment 3. Non-embryogenic calli were induced in other experiments. The frequency
of embryogenesis in most of the treatments of experiment 3 was 100%. However, high
number of embryos per explants was achieved in presence of 0.2 mgl™ 2,4-D without
Kin (60.48) and 0.4 mgl™ 2,4-D combined with 0.2 mgl™ Kin (47.76). Additionally, the
percentage of embryogenesis and the average number of embryos per explants were

higher in dark compared to the light condition.
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