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Arsenic and salicylic acid interaction on the growth and some other
physiological parameters in Matricaria recutita

Nasrin Fazelian and Zahra Asrar *

Department of Biology, Faculty of Sciences, Shahid Bahonar University, Kerman, Iran

Abstract

In this study, the effects of salicylic acid on arsenic toxicity in chamomile plants (Matricaria
recutita) were studied by investigating the plant growth and some of the biochemical
parameters. Treatment by arsenic (0, 10, 45 and 80 uM) of chamomile plants for 14 days
caused serious chlorosis and reduction of plant growth. Also, arsenic significantly increased
the accumulation of reactive oxygen species, and resulted in the lipid peroxidation, which was
confirmed the by increased concentration of membrane aldehyds. Pre-treatment of the plants
by salicylic acid (spray with 0.1 and 0.5 mM salicylic acid for 10 days before arsenic stress)
increased the rate of plant growth, photosynthesis, anthocyanins and reduced carbohydrates
and significantly decreased lipid peroxidation, hydrogen peroxide and accumulation of arsenic
in the leaves of arsenic-exposed plants. The results showed that salicylic acid could improve
plant growth to some extend and increased chamomile resistance to arsenic stress.

Key words: Arsenic, Matricaria recutita, Lipids peroxidation, Hydrogen peroxide,
Photosynthetic pigments, Salicylic acid
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Growth, photosynthesis and phenolics metabolism in tobacco plants under
salinity and application of polyamines

Roghieh Hajiboland * and Nashmin Ebrahimi

Department of Plant Science, Faculty of Sciences, University of Tabriz, Tabriz, Iran

Abstract

The Effect of salinity (50 mM NaCl) and exogenous putresine and spermidine (0.5 mM) on
growth and photosynthesis of tobacco (Nicotiana rustica L) plants were studied in hydroponic
medium. Salinity caused reduction of plants growth. Application of putresine increased dry
weight of control plants while exogenous spermidine decreased it. Exogenous putresine
ameliorated salinity stress only in roots, but spermidine exerted this effect on both shoot and
roots. In the absence of polyamines, salinity decreased chlorophyll a significantly and
chlorophyll a/b ratio as well but application of polyamines increased these parameters.
Salinity caused reduction of net CO, assimilation rate. Under control conditions, polyamines
reduced net CO, assimilation ratebut the rate was increased in the treated plants. Total leaf
phenolics was not influence by salinity, but application of putresine in salinity conditions
reduced phenolic contents and of spermidine increased total phenolics of leaves. The activities
of leaf phenylalanine ammonia lyase and polyphenol oxidase decreased in salinized plants,
while exogenous polyamines increase and decrease in their activity, respectively. Growth
impairment due to exogenous spermidine in control plants could be resulted from reduction of
photosynthesis and increase of leaf phenolics. In spite of a negative effect of exogenous
spermidine on growth of control plants, application of both polyamines ameliorated salinity
stress. This effect was likely mediated by the improvement of leaf photochemical parameters
and increase of CO, assimilation. Phenolics metabolism was greatly influenced by exogenous
polyamines, however, no correlation was found between ameliorative effect of polyamines
and changes in the phenolics metabolism.

Key words: Tobacco, Salinity stress, Polyamines, Phenolics
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Aceraceae

Acer cappadocicum Gled. Euro-Sib. Ph
Acer velutinum Boiss. Euro-Sib. Ph
Aquifoliaceae

llex spinigera Loes. Euro-Sib. Ph
Polystichum woronowii Fomin Euro-Sib. Medit. Cry
Aspleniaceae

Asplenium adiantum-nigrum L. Plurreg. Cry
Phyllitis scolopendrium (L.) Newman Plurreg. Cry
Asteraceae

Petasites hybridus (L.) G. Gaertn., B. Mey. & Scherb. Euro-Sib. Medit. Cry
Solidago virga-aurea Auct. Euro-Sib. He
Athyriaceae

Athyrium filix-femina (L.) Roth Euro-Sib. Cry
Betulaceae

Alnus subcordata C. A. May. Euro-Sib. Ph
Buxaceae

Buxus hyrcana Pojark. Euro-Sib. Ph
Celasteraceae

Euonymus latifolia (L.) Mill. Euro-Sib. Ph
Cornaceae

Cornus australis C. A. May. Euro-Sib. Ir-Tur. Ph
Corylaceae

Carpinus betulus L. Euro-Sib. Medit. Ph
Crucifera

Cardamine impatiens L. Euro-Sib. He
Cyperaceae

Carex pendula Huds. Euro-Sib. Ir-Tur. Cry
Carex remota L. Euro-Sib. Medit. Cry
Carex riparia Curt. Euro-Sib. Medit. Cry
Carex sylvatica Huds. Euro-Sib. Medit. Cry
Dioscoraceae

Tamus communis L. Euro-Sib. Medit. Cry
Ebenaceae

Diospyros lotus L. Euro-Sib. Ir-Tur. Ph
Euphorbiaceae

Euphorbia amygdaloides L. Euro-Sib. Medit. He
Equicetaceae

Equisetum maximum auct. non Lam. Euro-Sib. Medit. Cry
Fabaceae

Vicia crocea (Dest.) B. Fedtsch. Euro-Sib. Ch
Fagaceae

Fagus orientalis Lipsky Euro-Sib. Ph
Quercus castaneifolia C. A. May. Euro-Sib. Ph
Hammameidaceae

Parrotia persica (DC.) C. A. May. Euro-Sib. Ph

Hypericaceae
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Aceraceae

Acer cappadocicum Gled. Euro-Sib. Ph
Acer velutinum Boiss. Euro-Sib. Ph
Aquifoliaceae

llex spinigera Loes. Euro-Sib. Ph
Hypericum androsaemum L. Plurreg. Ch
Lamiaceae

Lamium album L. Plurreg. He
Moraceae

Ficus carica L. Plurreg. Ph
Onagraceae

Circaea lutetiana L. Euro-Sib. He
Orchidaceae

Cephalanthera caucasica Kraenzl. Euro-Sib. Cry
Epipactis helleborine (L.) Crantz Plurreg. Cry
Poaceae

Brachypodium pinnatum (L.) P. Beauv. Euro-Sib. Medit. Ir-Tur.  He
Festuca drymeia Mert. Koch. Euro-Sib. Medit. He
Oplismenus undulatifolius (Ard.) Roemer & Schultes Plurreg. He
Polypodiaceae

Polypodium vulgare L. Plurreg. Cry
Primulaceae

Primula heterochroma Stapf Euro-Sib. He
Cyclamen coum Mill. Euro-Sib. Medit. Cry
Pteridaceae

Pteris cretica L. Plurreg. Cry
Rhamnaceae

Frangula alnus Mill. Euro-Sib. Medit. Ph
Rosaceae

Cerasus avium (L.) Moench Euro-Sib. Ph
Crataegus microphylla K. Koch Euro-Sib. Ph
Fragaria vesca L. Plurreg. He
Laurocerasus officinalis M. Roem. Euro-Sib. Ph
Mespilus germanica L. Euro-Sib. Medit. Ir-Tur.  Ph
Rubus hyrcanus Juz. Euro-Sib. Ph
Rubiaceae

Galium odoratum (L.) Scop. Euro-Sib. Medit. He
Solanaceae

Solanum kieseritzkii C. A. May. Euro-Sib. Ch
Tiliaceae

Tilia platyphyllos Scop. Euro-Sib. Ph
Ulmaceae

Ulmus glabra Huds. Euro-Sib. Ph
Umbelliferae

Sanicula europaea L. Euro-Sib. Medit. He
Violaceae

Viola alba Besser Euro-Sib. Medit. He
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Flora, Life form and chorological study of Box tree
(Buxus hyrcanus Pojark.) sites in Khybus protected forest, Mazandaran

Hamed Asadi, Seyed Mohsen Hosseini *, Omid Esmailzadeh and Abbas Ahmadi

Department of Forestry, Faculty of Natural Resources, Tarbiat Modares University, Noor, Iran

Abstract

Khybus Protected Area has one of the best and the most intact habitats of boxtrees (Buxus
hyrcana Pojark.) in Hyrcanian forests. In this area, the lowest and the highest altitudes are 400
and 900 meters and is located in north east of Savadkooh. The floristic-physiognomic
investigation which was performed by field-walk procedure showed that Flora of this region
included 60 plant species which belonged to 54 genera and 39 families. The important
families were Rosaceae, Aspidiaceae, Cyperaceae, Asparginaceae and Poaceae with 10%,
6.7%, 6.7%, 5% and 5% respectively. These families contained 33.4 percent of the total
species. Phanerophytes (40%), Hemicryptophytes (28.3%) and Cryptophytes (25%) were the
most important structure groups of the local biological spectrum according to Raunkaiaer
method. The result of chorological studies showed that the chorotype form Euro Sibria was
the most important phytochorion which make up the chorological structure of Box trees
stands in Khybus Protected Area.

Key word: Khybus Protected Area, Boxtrees (Buxus hyrcanus Pojark.), Flora, Life form,
Chorotype

* Correspong Author: Hosseini@modares.ac.ir
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Changes in exogenous hormone concentration and its effect on somatic
embryo maturation and microcorm formation of saffron (Crocus sativus L.)
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Abstract

Saffron (Crocus sativus L.) is an important economic crop in Khorasan province which is
propagated by corms. The traditional culture has various problems such as pathogen attack
and a long period of time for proliferation. Application of plant growth regulators and
induction of somatic embryogenesis is an efficient method to propagate a large number of
intact corms in in vitro condition. In this research, effects of four exogenous hormones during
90 days on maturation of globular embryo, its germination and microcorm induction of
saffron by using half strength Murashige and Skoog media were studied. Investigated
phytohormones were NAA (0.1, 0.25 and 0.5 mg 1), IBA (0.5, 1 and 2 mg '), BAP (0.25,
0.5 and 1 mg I'") and ABA (0.5, 1, 2 and 4 mg I""). All treatments carried out based on
completely randomized design in 4 replicates. Results showed that the most number of
globular somatic embryos were obtained in %4 MS medium containing 0.1 mg 1" NAA, but
this media in relation to which were contained BAP or IBA was not suitable for maturation.
After 60 days, the media supplied with 1 and 2 mg 1" IBA were the best for induction of
embryo maturation and cormlet formation. Although at the end of 90 days, highest number of
mature embryos was obtained in the presence of 0.5 mg 1" BAP, microcorm induction did not
occurred by BAP treatments in long term. Different concentration of ABA quickly improved
maturation of globular embryos but they had no positive effect on cormlet regeneration.

Key word: Embryo maturation, Hormone treatment, Microcorm, Saffron, Crocus sativus L.

* Correspong Author: saboora@alzahra.ac.ir



WA lls ¢zt o)l cp g Jlo ¢ ALE il s

OA




FA-0R it A4+ bl (p2in o5lad cp g Jlo ¢ ALS b5
WAS/VYNE tdlie 3L 5 oy
AAZSVER VAR G SE gy '@)l:

WAVl Sy el

P90 0980 9 T (2655 b O dhaly 9 (il (22§ (Sddus” (b L0
(Citrus limon (L.) Burm.f.)

Y %\ "
wobr s (ad)
Ol ¢l 51 Olomtn )| il g ¢ goDhnl 3157 o5 ¢ purlidog 505

O Gl 51 o015 cp e 0aSCiils ¢ oty 5 i

ol
s 5 . Lleds il F (Rutaceae) SUS s 0,5 51 Citrus i s S dan 53 uilol o 5 (slaanS
(Citrus limon (L) _j 5 sodd 303 M 33 050 5 S 35 puilul b 5 glodaS 55 5 5kl 4 ol
Jldze SSiSS 3l oalinal L (6 gmes dd 10 & 43 0 6)3Tc_q LA gai .l 0 a5 , Burm.f)
50 SLreds LA )y (6555 S ws Sn 53 5 $LwesLeT (TEM (6,5 59,531 @ oK S0
WUl 0L |y SLSS o 25 sla S 55 Bl s [l slime sla0le) 53 Olbedss 5 &5, U08 (S ls
A S Gl ST B0 OT 1 g Lol (bl sl 05 g5l o (0 B e 5 (gloanS” (IS 0L,
33 Alis o g Ty 5 S sy lods 1 5SS (g1 L nls OLES 01 Ll 31 g 3 g g (laanS
S5 Gt oLl b oSS ado o ¥ (e 5 SlaanS” plad a3 5 sk DB el
W e S Loy 53 s (655 0 i G S 5 ST il 25 5 ool S e Sl
B o oy 5 i S oS 31 eslitn L2 5 Sl b e 5 o oS bl sl e
035555 g5 3 i 33 o § SlaanS 0 oSS canils Glipean SKuSS b Jsbe 45 5 ol

Sl

ulj';‘,.a:] LL;'..F}) ods o yl=Lu ‘Q—:}Q cU,.JLA W ig Soilg

u.;é:))a.x_i:iﬁw@e_i;&hm;&tmsﬂ 400

IS5 el o5 1 3m el 5 5 oo otual SLas S ples 53 by b 4 b5 GlaanS

(oS 5 e Jomrogme 2 05 5 (Laer 1 2 @) s 3 X sh o S5 (Rutaceae) S e e 3
(Miseth, 188)  tzes uilul 5> (Fahn, 188) diwa o, ol (ow i S

SYYAYEYTAA 2 uled oyl arafici@iaua.ac.ir 1SS s S Sy SLas 15 S 0kis 5%



WA lls ¢zt o)l cp g Jlo ¢ ALE il s

Slode sas 5 ohals Slaphll o S5 eyl alllas
(Citrus limon (L.) Burm.f.) 55 sad ;5 &9,

) ol CB-.»‘

by w3y 9 3lg0
(ol S (6l Sladllas (o
oo 8 53 5y 05 Sy 5 IS Sl sl
Jols (855053 o o a1l 4 @503 ¥2) (6 50
LS amie () ado o) &K o S S ait
L 51 8 0s 5L 8 WYl o) ik (glaeS IS
o(F o j0) ol 1SC85 036 &5y o 0 gm0 o al ,0)
oy 0 gon 5 (O i o) 555 it ad 0 53 090
Lg),Tt‘,?w)uob_w\J_A.;Qt_w,@,i;l(? al> ,0)
oS ) oy 06 e o VX VXY Lkl 55 9ol
LS5 5 Ao 3 0 ASWT 68 ahy 4 (ool
oY e/ Oliwd By i) £ seo—!
5 Sl Ll (6 80T O sl Caliben (slags
ot oLl (EponAraldite) 5, 53 S
05, Ka V= /0 Caalied a5 b8 Sl b s s
ks 8 g LR oy SCol sl (slated 45 baw g
Vopddds =T O Sosy 50 Lot oslel sla 3 5
Sl b o 5T = e (T (Y 5 a0 s
(Roland, 18; Ruzin, 19
oSy S 5l i ga (15 Ko 5 ol (sl

13 S8 i 4 gma B8 s ()5
. L& oslizwl Photoautomat ¢§ ST

LA LS_}-:‘T&/ 5y

o’
(90 Soud 1295

S ol g oSy Son sl
SalS 0 g U ot SLET amie o3l oy S oS

Sy 9o B tags pl 53 .8k aslsl sl

S LS 556 S8 L, )
s Codst| Ciitrus i Calides g8k S 55 bl
o i S5 5T ame clalsS 5505 54
Lad gl O 3 5 5 Sl 5 (AU 1) S (55 0
(Esau, 19 Fahn, 19) s o (Lysigeny)
Odd o 3l ol (sld LSt (Il s 5o
P - V._M.Iu r\_ﬁ;a > (Schizogeny) LaJ sl
U s (Turner et al., 188; Kight  ef al., 2001)
ldul 457 (Schizolysigeny) sdsdy 95 ,» 51 S 5
Pl e 5 S5 b g 0 o Aoy 4 Lz
033 yh o g o0 i glad o DS s
OLS o plsl o 5 5 1 o5y Slaode ol ples
(Buvat, 189Bennici and Tani, — Jledd 5l Jf
2004 Rafiei and Rajaei, 2007 Liang et al.,
S 035 0525558 L 5 03 5 s 12009
(JS I IO RATCIUN [ OIS g
23 Oled 5 s3T5 o)y ke slad she 5 5
O oty Sl (Il Ul 5 on s o s
Al (sl 0l (5 540b
sty 5,8 (238 dle dob 53 b5 sad ol
3,15 glosu g (ool —aBl el B
= S e bl (b Sl (Miggore, 1§
s S (6 iy 3 )l camuly o g @b Blod 4,
(Lawless, 19 5, SLS o plw gla Ll
Sop s 53 b g slaanS (ool Olallas
(Bennici and Tani, odew o3 S gy 4 3 gdoa
555,8 (Turner et al., 18) 0T <5, 5200%
b3 ) Slaede 5SS dn 2SO pST
D8 530 ol U I8 JSas 0l il 5B
Sl L ol g ol edlis aslyl ki sy e

3 olol (i glaaS” oL ples @S o



4

(Citrus limon (L.) Burm.£.) s 5 sed 058 5 JS 2555 L OT dlasly 5 ilool (m 5 (slaaenS” b joles

310 S ado ) i JSCis lis ST e abl
SIS ladsw (ol O b g 4SS
e s $— o,| s— > (Bordering  cells)
by (6 70 6 2K, Olje 5 5385 e 52

¢ IS8

el god § (o § 4w (2955 (e A1)
335 Tt S iaed S 3 sk slaedi
oSSl o S S 53 & 5k i eSS
ot ks odalie &8s 55 L (slaanS” 5w
(315 &l (gl o il S 53 LaanS

Y JSK8) L3 g Jomze OT ()l ooyl @ 0ol
5 S s LS S
R S J S PU P PG gy
2348 s g agly Oy il oS ) (Y JS)
4 S (F sl sk 55 &, Glaa; =k
foks plpl sy Joate OT ()l oy
b oLl IS 0SS L s et 5 slaanS
Il 3t (@3l Olajon 5o b 4 Lol (A S2)
S ¢ e Oadd (o 5 glaanS” SIS
S laanS cplas BT 55808 5o, o
SaS L (65,5 amid) |5 gul e s
Ls (S Ol Oldiasss o)l 5 53 (685 diw
el (55 55 Dldads g, glreds () JSK2)
E A 5 5 ol 4y S (gt S w5 (S
JLail 03) 0y O3 bode cpl el IS
b > s g 513al LOT 31 (6208 sldad 5 (o) &
03 AL 5 GlranS S Dl 555
G dwS (6315 Ole o Lol (i 039591 (505 ¥ a1

L odalie e L8 ol 0 o

—okete ST TS i) o5 s (gl K,
Lot ds T b amlie 53 5L i~ 55T
LeT 255 5 (o5 slatS aalllan o5, oSS
PP SranS (o) g ol (b 3smi e SOLT
2555 S 5 gad Oldasws 5 8 I8 5 lS
Ll OLEs |y gl
(o= Bl Gl S5 5,5 e L
S patia do o B (b il (b5 glaaS
slad shw Sl galiad Il ilidmy (o168 5k 4 o
Ol 45T s gad e 41 £ 5 45 ol ) 5 o)
N5 oS e ey 55 5 5 Sl e b a5k
o JB eyl s slas el slad s
L ol e ¢ g Slowads .(V S -\ d- ,0) Lis g
S 4 g S AT 5L aslsl Slej B eslal ol 58
SLadshw & Joate gl L S (o2 U 555
O o S 55 S sk T ity eyl
S50 oyl ced g S iy ol bl gl ghe
St $ 080, Oe 5 7S oS 55,
Sloolssa b 5 el iS (6HLS slad sl Lol izl
i o ol 93 (Y S8 =Y o ) sy St
o 3 sl e sLab BB 4l slad e
5 3L bl anS ()L slad s 55 Slesds Ly,
ek b es g 58l el S ablal slaalY slie
5o F S (Sd lad e o Olesen
5 (7SS ¥ Al o) i8 SLT (558 0 i S
L acobly il 30 5 1 dgy aalsl Uy o i 031!
a0 0T eaSablol lad gl ¢(5 55 o 0 pim b 28
IS glls 5 edd 03 ,i8 oyl slaasY S
o iz L JL ST 0L 53 (F JS8) s (Ll
s o5l 55 L Secretory cells « 05728 &S e
Iy o i (AN dilon oS e oy 559 2 5 EST5U



WA Olals (p2in o)l tp o o ( ALE (lidlens

Y

S oS bl laa Y sl .3k il bhaS
355 Bl R3Ol 0 Sl plonil b (2l 5
0 G LOT o)l 55 5 il ooz 55 Lad sl
F 53t 5 s S il slad b
r-w)\.;)l:w}ﬁd{jl.?é)‘ﬁb&}jﬁ&l_ﬁﬁd}bs

O S8 wamals ¢ e

wxjjcoyyd‘w&&jcwﬂm

osze sad Jol ad 1o OLL B il (e 5 (slaanS”
0 gwn 3> ol odalin @.&_9) crods ;{‘ C'_J\f_ dalsf
255 2555 SLb e 53 e ol e
s g g Sebn oo 53 Ll (4 SKE) i octaline
o U1 gl ol Cad gt i 5 (slinanS SCis




7y (Citrus limon (L.) Burm.f)) 5 5 sed 6 50 9 Jf sSS LT daly 5 uilel e 5 (gbansS b ples

e T b5 55 TE) (e Sl B e Oles 53 uilal (o (gl 0 ST e — 8 B sl S5
e O bl slad g & o (OF (5 4 0kins S5 (slad gl . 5 48T (5518 0 =) IS 4065k o -0 55T
Sladshe .o 5 4 6 o 585 093 dlom o Y S ¢ 205 S Vo= ole bl (6 (62 8505 5 e (S 55 5 S5
SediS (BO) 5,8 ladshe a7 Jb= 55 ctiyls bl ‘...aahi,:,ﬁ,;&)'\; oyl gn s Ol bl clad g 4 Cad (¥) s S 0
Jedos SLET ¥ i ¢ ey S YO = wlidie lias o 0L |y (6)LS slad s Slows LOISS, oS5 W15 e o5l g3 o3y
P IS s S YO = el (OIS &5 5) (63187 Slad sk )3 Dl aalsl 5 351 0T 3L (%) (o 5 48 655 0 slad s
i S G S5 ol il D S €y S YO = olie o S O (555 T 553 (0C) 65 o 0 i S
Gladsw) (LaolSly &5 5) &,8 o 55 1y 0im  (SME A5les (SC) omd 5 oS ablo| (glad sk 5 0 03 2.8 (OC) (5557 1o 0 i
S ablol (o 5 glad b 4 o (BO) (ST slad sk (e 5 S S 53 —F S ey S YO = uldae (BC= (6,8

o3 S 0= a5 pn 0 i = OC )03 (5 a8 (6 204805 5 5585 w55 ¢ i ko 0] 523 (SC) o i

5 S g ol il 5 s il eSSV JSE
mes S Y0 = ulide (550 b= 55T ot (T a5 (55T ) 5 on odalive (6 s Catliinn ol 3 e S IS8 [ 5o
ot = 59T ke T b 5 (55 T0, (%) L3 b 3 (5 oS . S s p93 dlo o 03 25 5ed S 500 B A JS
23K 28 ol 03 el (e 5 eanS iy o gei il go 53 25 sed OMe3S (18 = IS8 ¢y S YO = b 5L
O o o) ooy o350 S B o )t S e SO0 = e i 5 T a5 50T, (4 53)
(Pa) oy Sl gl ¢ Zoms LaT I 01553 035 s 3 (BO) (i 5 4 onkiS bl sl shtad (2541531 (SC) 5 sla s

s Sea Y0 = el (3L e b= 53T — ke (T L 5 550 TES) (555 o 0, =OC 350 a5



WA lls ¢zt o)l cp g Jlo ¢ ALE il s

5¥

2 bl (b 5 glranS ol b ol e
N G s 1 4T s S8 o F 0 5 5
S5 U codd ST oydnl 15 5 (sonkyl sl sk
sk Lo 5 s ablo| (65570 04 S b WL 4
(Yoo ) 01, s Kight . dob e aslsl Al OoDE
do o 8 a1y Jsb IS 5 00 55 S ol (G505 Jo o
ol SLET (S Ve b oS5 1S 3 g e
e s S5 o U (I i 5 S S,
Glrode U ples oo sl Ole M| 35 8 oo
(Yo ) 0L, 5 Kight = s e 55 e,
S bl G )3 45 AL pl 4 by e Ll oo
2l am s 5 (Jsbo DUt ulol 255 Jol e
0l plonil (LS o311 5 bad gl 515 & 5 Lot
el
55 S a5 Bl otsltn a5 Ly
Sladshw (78,5 o 5 (b5 S (S5 Glaland
l5 SLapll sl 03 a5 0585 S (555 e
Sl oass @B b GIF ol 2sd e sl 5 sed
(Citrus aurantifolia) jlws st 595 s S
&uu:,\f [(Rafiei and Rajaei, 2007 3l Sl son
03 S o Slaede ST 0 g 3548 )3 dBle 5 Sdaie
lalad pl 55 (V474) Blnrich  ¢Conl ods 41,1 LS 46
o § Dglize DS po 0 i ks sla i 55 )
as |y Ruta graveolensis y> o i |85 55.5,S
5 ¢ SV Citrus limon s 5 55555 &) 90
Glae i LS5 (Y0 ) 0lLSen s Kight .ol
el ($5955 ¢ 55 51 JSU I s 05 55 (b5
s lie L (149A) 01, 5 Turner 0T 31 |5 .53 5o

03,5 slgin s gos (g5lwesleT Sislie (gl eSS

S5 4o § L
5 Bl gla S e €l gla iyl F
58 1 Jols L5 i sad 53 uilel (5 (slaaeS
(Turner et al., 19; Bennici and Tani,  od& db 6 gun
Sy 53 Gl 35 sl ol S35 s 52004
s L T LS o s o5 St
el Citrus limon s 2é 5,
b Ogk ol (e 7 4nS 6593 (IS s s
53,5 LU s edalive 5 gad ol slapll s
A% e>is(Serial sectioning) B Sy s by
Lol § b am)n 5l kb o (ed 5 GlaanS &S S
5 it ot gl o S s e WE el L
Oy 30 Sl (sailate a1 (5,8 5 S OT elad
a0l s (631 5 el a5l (gol (il 43
Oldasss oyl g o - J—<L> Olaesse “\‘}—’;’u—‘ odo

(Bosabalidis and Tsekos, Citrus deliciosa Ten
s s(Might efal, 2001) Jsb J& 5 0 5s s 182a)

sLraS & (Liang et al.,, 2009 C. medica s 3
Al ST oLl laaly i 5
5 S (Kl s sy slaeds 5SS e
5 0Ll 53Rl i sad 0 gn gy 5 S Olikess
DS o laas 551G n 53 S (0 S5 6
a5 b Ul ool 0l #1,) (gl lin 318 0486
Fiaad E 53 i saanS Ll ¢ S
(Bennici and Tani, T o3 s (Turner ef al., 18)
Ay oo 4 Sl tas 5 B L OT dwslis 52004
eles 3 o (15 o S5y i il 5SS
b et s 0586 SSS il 5 (s glaplll

Ll



0 (Citrus limon (L.) Burm.£.) s 5 sed 058 5 JS 2555 L OT dlasly 5 ilool (m 5 (slaaenS” b joles

(Y++8) O, LSes sLiang .54 of o an o i i xS
o i S5 ) Jor o 53 1 5L o 5T e
dalan 487 il 03 505 BN S o il 050 53 5 o
Wl Bl s 53 (g ede 5SS p s Al e
3 m slgr ade ) i 8 Sl Yl o 5T
i a3 5T ol Sl 5308 0 (ol
(Liang et al., 2009 4w, . o' él{

b (Ll s 53 uilal (ol 5 (gbaannST o1
et S S Sl S (I T o a5
S L S Ly al tls S S o3t
O5S U adaly cpl yodsl lsy s S5 0510 AL
ol 0t 1)l LS e 43 IS

N G iaed E I 58 S s b, gl
S 53 sy pleze s Wb ) so 4 8 gei dsl al o
,’l;TJfrspswf;m\M,;u@ﬁ\.gs
S pLad a3 e ondiiams dlal) ol e 53 .S
ol ool y.dd o.«LAUqu‘_gLACL.UI PSS g b
e 35 50 LS e K5 ki S 3550 3 I E

o o U (ot 5 glaanS oLl 5 oIS Ol
DBl aelst ()l g 0 90) 255 e 0 50 o3 Il

Tani 3 Bennici jpoean 5 (Y+ ) O, LSen 5 Kight

Sy ke oo 03,8 i 3k 5 4 (Y00 F)
b s slaede (IS 0L b god 5 B 4 0 g0
(b el ad 50) 0 e 5ad J gl k> o 4 39
Loslds 53 ol iass laasl (b e 53 Al
5 gad slgiiiy 45" Coul (14%A) Schneider sla i, 8
P o gme f oy (b 5o il (el slaanST S5

b oo

SLanS 2 5SS 53 (5 pgin Yol 457 s
4 48 AL (g y3b sie L5 g0 DS o uilal (e 5
Cs Olles o (artifact) adly & slpe Ly s
ELrtS 0 555 050 Oliioen (ah 0kl foolo 4 55
el b rn 053 g5 5V g sed &y s i g
5 ST U a5 51 bl tasiy s
S e slaa¥ s s s oslial p ol 4S5
03 7S o i JS85 55 olai (AL ST 0 i 31 D1
am § S a0 i ol bl js Y (S5 2 50T 0us
LaoT Camo 55 55 (V48A) O, Kaa 5 Turner L Callses
Bennici .ol (glwoslel ¢SS e 4 lysis oy
i b alie ¢SS 5l eslizal b 55 (Yo +F) Tani
Corsy 31y G 5 G oy 53 Slispen ;51
et 53 505 NS s 5 JUE 5 glme se
sEay s oSS (Yerd Y0 9) 0, Kas 5 Liang
dls 05555 g 31y S e 51658 o s 3
Y (i ped oge 5 S Bl o glaes s
o daliie (555 jo 0 pim 31 bl )3 0dd pelans (lad ot |
Gl S s e 4 T o)l sl 5 Al
L alie oo S Ladsko ol p 5 ol ol LS
boundary Jslas dil 5 oo g Lils b 5 slad shor
(Y4AYD) Tsekos 5 Bosabalidis Lew 5 sds 5 = cells
L Ladsw pl op 5 ol aisb Citrus deliciosa s
lad g 5l Cblim 28 Yzl ¢ pnd slao s
55 sl Lo 3,158 ai,ls edge 4 1y ok 5 Jtls
o g0 3 J& 3 0 gen (Turner ez al., 18) i 5 sad 5
el ods 41,1 (Bennici and Tani, 2003 5 5 4o
plod 0> i eSS ke s oo Sl

sbadsbw ol o9 5 L b5 sad (21 slapl)



WA lls ¢zt o)l cp g Jlo ¢ ALE il s

44

(Bosabalids and Tsekos, 182b;  Llesls Olis LS

oslizul b LaSS (sla o) » Bennici and Tani, 200%

b Foh 05K e G5 O Ss Sen
ElS (e L5 L sl ST o5 olS 5
0550 3 Slaj o3 gdome Cpund )3 Bl Eagl il ol
Sl e 15 oo o 5 J S 3 boaST JSC
Sl3 s god aigy Ol i3 53 Guday laftay sy
G A D 53 Gl LS Ll gl el e

ik

Bain, J. M(18) Mphological, anatomical,
and physiological changes in the developing
fruit of the Mencia orange, Citrus sinensis
(L.) Osbeck. Australian Journal of Botany @):
124

Bennici, A. and Tani, C. (200% Anatomical and
ultrastructural study of the secretory cavity
development of Citrus sinensis and citrus
limon:  evaluation of  schizolysigenous
ontogeny. Flora- Mphology, Distribution,
Functional Ecology of Plants 10 8

Bosabalidis, A. and Tsekos, 1. (182a)
Ultrastructural studies on the secretory cavities
of Citrus deliciosa Ten. 1. Early stages of the
gland cells differentiation. Protoplasma 112:
8.

Bosabalidis, A. and Tsekos, 1. (182b)
Ultrastructural studies on the secretory cavities
of Citrus deliciosa Ten. 11. Development of the
essential oil —accumulating central space of
the gland and process of active secretion.
Protoplasma 112: 8@.

Buvat, R. (189 Ontogeny, cell differentiation
and structure of vascular plants. Springer
dflag, Berlin.

Esau, K(19 Anatomy of Seed Plants. 2 M Ed,
John Wiley &ons, New York.

Fahn, A. (188) Secretory tissues in vascular
plants. New Phytology 108: 2293

P e e s sad b 53 (5 glaanS oI
Ly Iy 3 5mm 53 Db g5 3m sl Bl 15
= (Hight eral., 2001) JsU JLs ,, 5 (Bain, 18)
Cangy 33 by anS oled bl ok i, 8
I b 9> A et e s pn U5 U 0 s
Ll o Csb B ot 5 (6ladS 31U o g0 011
.(Kight et al.,2001)

K58 4o 1y LNl g ks lul b sla ha sty

a8 53 Jhw Gyl g bl i 3

&b

Fahn, A. (19) Plant Anatomy. 4 ™ Ed, Pergamon
Press, New York.

tinrich, G (19 Elektronenmicroskopische
Beobachtungen zur Entstehungsweise der
Exkretbehlter von Ruta graveolens, Citrus
limon und Poncirus trifoliata. €erreichische
Botanische #tschrift 117383.

Kight, T. GKeber, A. and Sedgley, M2001)
The relationship between oil gland and fruit
development in Washington Navel orange
(Citrus sinensis L. Osbeck). Annals of Botany
88: 103907

Lawless, J. (19 The illustrated encyclopedia of
essential oils. Element Books, Inc. Rockport,
Msachusetts.

Liang, S. J.,Wang, HYang, Mand Wu, H
(2009 Segential actions of pectinases and
cellulases during secretory cavity formation in
Citrus fruits. Trees 23: 197

Liang, S. J.,Wu, HLun, Xand Lu, D. W. (200%
Secretory cavity development and its
relationship with the accumulation of essential
oil in fruits of Citrus medica L. var.
sarcodactylis (Noot.) Swingle. Journal of
Integrative Plant Biology 8(3: 383.

Miseth, J. D. (188) Plant Anatomy. The
BenjaminCumins Publishing Company Inc.,
dMhlo Park, California.



v (Citrus limon (L.) Burm.£.) s 5 sed 058 5 JS 2555 L OT dlasly 5 ilool (m 5 (slaaenS” b joles

Mggor, S. E. (1§ Insect pollination of Ruzin, S. E. (19 Plant Mrotechnige and
cultivated crop plants. United States Mroscopy. Oxford University Press, New
Department of Agriculture, Tucson, Arizona. York.

Rafiei, Mand Rajaei, H(200Y Structural and Schneider, H(18) The anatomy of citrus. In:
developmental studies on oil producing The citrus industry. d. 2. 2 ™ Ed. (eds.
reproductive  organs in lime (Citrus Reuther, W., Webber, Hand Batchelor, L. D.)
aurantifolia Swingle). Journal of Biological 148. University of California Press, Division
Sciences 68883. of Agricultural Science, Berkeley.

Roland, J. C. (18) é€heral preparation and Turner, GW., Berry, A. Mand {&iford, E. M
staining of thin sections. In: Electron (18) Schizogenous secretory cavities of
microscopy and cytochemistry of plant cells. Citrus limon (L.) Burm.f. and a reevaluation of
(ed. Hl, J. J.) 18. Elsevier North blland the lysigenous gland concept. International

Biochemical Press, New York. Journal of Plant Sciences 161): 38



Journal of Plant Biology, 3 Year, No. 8, Summer 2011 oA

Differentiation of essential oil cavities in developing lemon
(Citrus limon(L.)Burm.f.) flower and fruit
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Abstract

Essence of oil secretory cavities (glands) have been reported in all Citrus species of the
Rutaceae family. The present study has focused on the histological aspect of the oil gland
ontogeny during flower and fruit development in lemon(Citrus limon(L.)Burm.f.). Samples
taken at six successive ontogenic stages were processed according to routine transmission
electron microscope procedure, and viewed under the light microscope. Oil glands in sepals,
petals and ovary wall appeared different time intervals, but showed the same histological
aspect. In fruits, oil gland appearance was restricted to the immature stage. No new gland was
formed during the fruit maturation process, and the preformed ones continued to enlarge.
Secretory glands of the flower and fruit peel showed a similar developmental pattern and
separated into four stages, based on cell features and the degree of gland differentiation. Oil
gland ontogeny started from the divisions in some epidermal and hypoepidermal cells, and
ended with an expended central cavity. The flattened cells bordering the central cavitiy were
structurally distinguishable and had probably different functions. Wall separation and
autolysis overlapped each other; the oil gland ontogeny in Citrus limon is therefore of
schizolysigenous type.

Key words: Essential oil, Ontogeny, Structure, Oil gland, Citrus limon
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Abstract

Dehydration-responsive element binding-factor (DREB) protein is one of the transcription
factors which play a key role in tolerance to environmental stresses in many plants. Drought,
salinity and cold are examples of important osmotic stresses. DREB binds to stress responsive
elements causing over expression of several genes and ultimately biochemical and
physiological modification gives appropriate response to the related stress. The main property
of DREB gene is AP2 domain a conserved sequence that its protein product binds to a
specific sequence of DNA. In this research, isolation and characterization of DREB gene from
some native or cultivated Iranian bread wheat were studied. These cultivars named Omid,
Sardari and Zarrin were semi sensitive, resistant, and semi resistant to cold stress respectively.
DNA and mRNA extraction, cDNA synthesis, specific primer design, PCR, Electrophoresis,
column purification and DNA sequencing, led to identify the sequences of this gene in three
cultivars. Different bioinformatics analyses of the sequences showed that they had AP2
domain and belonged to DREB subfamily. These sequences were submitted to NCBI
GenBank, and were recorded as FC556848, FC556849, and FC556851 accession numbers.

Key words: Gene isolation, Transcription factor, Omid wheat, Sardari wheat, Zarrin wheat,
AP2 domain
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Cytological and Morphological Studies of back-crossed genotypes derived
from Iranian endemic diploid cotton cultivars Aria and Bandarabas with
Arboreum species hybrids

Zahra Harati, Mosareza Vafaie-Tabar *! and Mahmood Khosrowshahli >

: Department of Cotton Research, Agricultural Research Center of Tehran, Varamin, Iran
2 Department of Breeding, Science and Research Branch, Islamic Azad University, Tehran, Iran

Abstract

This study was carried out in order to investigate chromosomal behavior during meiosis,
morphological assessments and fibers quantitative and qualitative traits in herbaceum (Iranian
endemic), arboreum species, F| hybrids of two species and BC4 genotypes. In this study, the
endemic varieties Aria and Bandarabas and VTDL as arboreum were used. Regarding to the
morphological characters, the F1s traits were intermediate and BC4 showed intermediated and
resemble somewhat to the endemic parents traits. F;s Cytological investigations showed the
adjacent and alternative quadrivalents frequently but In the BC, offspring population the
quadrivalents were appeared in low frequency. Besides, other abnormalities like univalent,
trivalents and triple sets of chromosomes in MII and AIl were observed which were resulted
in the deviation from Tetrads.

Key words: Cotton, Gossypium, G. herbaceum, G. arboretum, meiosis
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