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The effect of manganese on growth and some physiological and biochemical
parameters of Lepidium sativum L.

Shahla Hashemi, Zahra Asrar™' and Shahram Pourseyedi’

" Department of Biology, Faculty of Science, Shahid Bahonar University, Kerman
? Department of Plant Breeding, Faculty of Agriculture, Shahid Bahonar University, Kerman

Abstract

Manganese (Mn) is one of the essential micronutrients for all plants but its toxicity induced
unfavourable symptoms in plants. In acid soils, manganese toxicity is often more common
than its deficiency. In this study, because of the importance of Lepidium Sativum in many
cases such as medicinal, nutriental and economic aspects, the effect of different
concentrations of Mn (0, 250, 500 and 800 pM) on some of the growth factors and
biochemical characteristics were studied. The results showed that the concentrations of 500
and 800 uM of Mn reduced length of shoot, root, absorption of Zn and catalytic activity but
increased Malondialdehyde content in comparison with the control . In addition, the plants
that treated with 250, 500 and 800 uM of Mn had no significant effect on carotenoid content
while at the same time, increased antocyanin content.

Key words: Antocyanin, Lepidium sativum, Carotenoid, Malondialdehyde, Manganese
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The effect of growth regulators in vitro phase on the quality of in vitro
plantlets and microtubers in different cultivars of potato in a seed tuber
production scheme

Mahmoud Otroshy’, Kosar Moradi and Abdolreza Nabinejad

Agricultural Biotechnology Research Institute of Iran (ABRII), Isfahan

Abstract

Experiments were conducted to determine the effects and post-effects of gibberellic acid
(GA3) and chlormequat chloride (CCC) applying in vitro plantlet production (effects) and
subsequent in vitro tuber production (after-effects) or on immediate in vitro tuber production
(effects). Three concentrations of GA3 (0.1, 0.5 or 1 mg/l) and three doses of CCC (100, 500
or 1000 mg/l) with control were tested with the three cultivars (CV) namely Gloria, Marfona
and Agria. To test direct effects on in vitro plantlet production plantlets were grown from
explants on a standard medium containing Murashige and Skoog salts with normal vitamins.
To test direct or post-effects on in vitro microtuber production the standard medium was used
including 8% sucrose. The explants was treated with higher doses of CCC produced fewer
stem branches on in vitro plantlets. The shortest plants with lowest numbers of leaves were
observed in plantlets grown on media with 1000 mg/l CCC. Leaf area was the lowest with the
highest doses of either CCC or gibberellic acid. Gibberellic acid increased the number of
roots. Plantlets grown on the media with 1000 mg/l CCC produced shorter root systems. The
direct effects of growth regulators on the number and size of microtubers were highly
significant; both parameters were reduced by gibberellic acid. No direct effect of growth
regulators could be observed for the weight of the microtubers. Post-effects of growth
regulators on the number, size and weight of microtubers were also significant; cuttings from
plantlets were pre-treated with CCC produced lowest numbers of microtubers with smallest
size and lowest weight. Number, size and weight of microtubers were similar for the three
cultivars.

Key words: Chlormequat, Microtubers, /n vitro, plantlet, Gibberellic acid, Potato microtubers
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The effect of cholorate micromolar concentrations on HATS nitrate uptake
in Arabidopsis thalina
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Abstract

The effect of cholorate different concentrations between 0 to 100 uM on high affinity
transport system activity using Arabidopsis thaliana mutants atnrt2. 1, atnrt2.4 and chll-5 and
transformants in NR72.] gene in two research sections was studied. In the first section, two
pH 6 and 6.5 were used in a medium of free nitrate. 3 different nitrate and cholorate
concentrations including 0, 25 and 50 pM with pH 6.5 were selected during second section.
All seeds were cultured on solid medium and maintained in a controlled-environment
condition. After 7 days, in order to gain further insight into the role of nitrate high affinity
transport system, percentage of full expanded leaflets as indicator of high affinity transport
system activity was investigated. The results showed the superiority of afnrt2.] mutant in
comparison with the other genotypes, especially on higher concentrations of cholorate, either
with nitrate or without nitrate. Deregulation of AtNRT2.4 and AtCHLI genes was not
conducive to significant resistance. On the other hand, upregulation of NpNRT2.1 gene in
atnrt2.1 mutant decreased percentage of full expanded leaflets. Based on these results, it was
confirmed that AtNRT2.1 gene had key and important role in nitrate uptake by high affinity
transport system.

Key words: Arabidopsis, High affinity transport system, Cholorate, Nitrate
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Effect of iron soil and spray applied on some qualify characteristics of
peanut (Arachis hypogaea L.) plants in a calcareous soil

Mahmoud Panjtandoust, Ali Soroosh zadeh™ and Faezeh Ghanati *

! Department of Agronomy, Faculty of Agriculture, University of Tarbiat Modares, Tehran
2 Faculty of Science, Tarbiat Modares University, Tehran, Iran

Abstract

In order to study the effect of foliar and soil applications of Fe-EDDHA on some qualify
characteristics of peanut plants (variety NC,), two experiments were laid out separately in a
Randomized Complete Block Design (RCBD) with three replications under field condition in
Kiashahr harbor, Guilan province. In each experiment four levels of Fe-EDDHA were applied
by one method (Foliar and Soil applications). In foliar application method, 0, 1, 2, 3 and 4
gr/lit Fe-EDDHA were sprayed on leaves at the beginning of branching as well as at the
flowering period while for soil application method, 0, 5, 10, 15 and 20 kg/ha of Fe-EDDHA
were applied at the time of sowing. The results showed that kernel oil in both methods of iron
application decreased notably whereas kernel protein and also essential minerals such as
active iron, total iron, N, P, K, Ca and Mg enhanced significantly. In both methods of iron
application, higher doses of iron applications (4 gr/lit and 20 kg/ha of Fe-EDDHA) had
significant positive effects on amount of essential elements. Altogether, iron soil-applied
minerals had more effects compared to to iron foliar-application.

Key words: Iron, Peanut, Oil, Protein
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Study the effects of water deficit on chlorophyll fluorescence
indices and the amount of proline in six barley genotypes and its
relation with canopy temperature and yield

Ebrahim Mamnoei ' and Raouf Seyed Sharifi

! Agricultural and Natural Resource Research Center of Jiroft and Kahnoj, Kahnoj
? Faculty of Agriculture, University of Mohaghegh Ardabili, Ardabil

Abstract

Controlling drought stress and its related problems had confronted mankind in thousands
years. In other to investigate the effects of water deficit on chlorophyll fluorescence indices
and the amount of proline in six barley genotypes, an experiment split plot based on
randomized complete block design with three replications was conducted in Farm Seed and
Plant Improvement Institute Karaj in 2002 .In this study, the main plots were irrigated in five
levels (0, 20, 50, 75 and 100 % of plant water requirement), and sub-plots were barely
genotypes in six levels (Torkaman, Karonxkavir, Rihany, C-74-9, Ghorghan-4, KavirxBadia).
The results showed that water deficit caused chlorophyll fluorescence indices or
photochemical efficiency of photosystem II declined significantly due to increasing of initial
fluorescence (Fo) and decreasing of maximum fluorescence (Fm). With increasing stress,
proline accumulated under water deficit increased although there were significant differences
among genotypes under water deficit. Water deficit caused relative chlorophyll content
decreased. However, between 100 and 75% plant irrigation no significant differences were
seen. Water deficit caused grain yield decreased but canopy temperature increased
significantly and genotypes with cooler canopy under control treatment were tolerant to
drought and showed higher yield than other genotypes under drought condition. Means
comparison of interaction of water limitationxbarley genotypes showed that the highest grain
yield was obtained in the plots which Karonxkavir and KavirxBadia genotypes were applied
without of water limitation and the least of it was obtained in the plots which Ghorghan-4
genotype under drought condition or with full water limitation was applied.

Key words: Proline, Chlorophyll fluorescence indicators, Water deficit

* Correspong Author: raouf ssharifi@yahoo.com



VF = Y amio AYAS 3l oty o lecd ¢33 UL (PE i
VAN dlie 3L 5o 506
WA/ 10/0 N tadomn gy p fua )b
WA/ SO adomn ooy 2 G006
WAV VN tadonn oy p G )6

WAV VY 1 ol oy g

digF 1O oSt 9 00 F Aild e S T H9 Wiy

Centaurea iberica Trevir. ex Spreng

"853 G3Y cym 9" oAb b s pobi 0 315 S e a3 Mo
OL\M cLl.:.w g_é‘c)'.' oli.i.}l: cr)l.c o..kg.f«}‘.a cwucﬁw‘) o};‘
Jﬁ}ﬁ«}ﬁjﬁ-\:—b@)&w‘}‘j"'ag‘i&‘:%}l&e&b‘wuw‘jQJ;Y
STl STyl o&iis (655518 0utSiails ¢ g g ls OalE g 5T

23S K8 5 Sl s ) 53 s S (558 5 elidelS (o s leys ol S LEOL ) Dlalllas
CoS FAA7g 55 ol Sils 1 god Caliden fol o )5 Laanes U:Jf A& oy p Centaurea iberica aL_f 3 azjf als 5 S
,M,:uu,6,-_,°T¢§_;).,\ﬁ>,f6ﬁfu:”};};:‘\wg|)g,;6§qu;|ﬂw}g.ud)w§qw~ S s s
ol 3 B s G55 S S Sl ealizel b i L o 555 (ol oo Sl ek 4 glapY .3 8 bl 5
3 G5 &G b 5 Gl anS 25T s o3 o oS 5 St 93 058 3l ST 4 St (s 0l S ol ol
o 0l S S g 1l S5 S il ot 2T e (slasl 5 55 o 3 o S (2 S5 (}5}?&4 <
S ey 5 2B Sl by ST sk 0L s Ll i, S e T en i e 8T 0T laas o () 5k
u:'—l‘)T el Glaus 93 glaab U o 03 gy g5 3l eB Y Coiberica ys sl G14S gz S s 4 S L

.C,.w“_g‘q:s-l.l):}é&&mtjjla:fdh&b)#}dl;;‘jj‘J\J..\A‘J:.?Q)_,qag&;w\):)ﬂ}j@‘_gh:\fi

Centaurea iberica « y g 3 S ¢ 5L 35 4nS (Kaini 03 8 4ils : GAlS”™ (S0 319

.

400
9 laes w ‘_g.x_.;r.._.w o 5 o=l o3 o 4ls 4_3;\‘%“ ukL.f 0 Qir'f))’. (Asteraceae) Qb)ﬁ.tﬂ o
Lé_;T )‘ ﬁﬁ) 0 g ‘).Jg.lﬁ g.a.l..&‘ L@_;Tw;jj.a u.a__.?;&.'{ il_: ‘_QLAJZ)‘)_? JuLw\J_:(Bremer, 1994) Sl
Ly ol 5SS laos 8 5 4 0 0 (g Al se3,w VP Sl o5 ool S bl wlisolS

COAMIYAFES : e o,les cchehregani@basu.ac.ir (oS 2SOy S 15 fams oukia 533



YAQ JﬁL_' er.i oylads Al Jl 4@\.:? gwus:ﬂw:)

5¥

(Richards, 1997; 5 5 =T glaassl 2l5312001)
sla=bf Sy, ans oSS Harling, 1951)
(Chaudhury, et al., Sus3T 555 5(Davis, 1968)
2001)

s saioyliys oks (655755 SleMbI | 4yl 5
e R g ]
s 03 L jldm 5 8 eSS b Slgs 4
Sy g Sl sl ol Sl (g yldde ol
5Schulz 5 (140Y) Roth sla_i,1; S ;56w ;s
3305 glacall 4l 5 .sss e 8L (YAAY) Jensen
e 5 L Jle s g5 2 5S0) Glogs S L
53505 555 OSILLE 5 Slodas idu 53 & (Auin
Ao gl s Caslan W Gllas o sas
35 4 OBl LSS 7, 55 o5l b S5 !
(Romanov, 1944; Maheshwari, 1950) JledsT
pole Cadies laas L L 5 ol 4y Lt Sl
5l 5 bbb (B TS 5 ) (e
L a0l Sllllas (sl (51 555 (onliiiims 5
e ol 53 aS Aol eSS 1y LSS o8 s
Cadides glaaca b LUl ps o5 4 (godaie Sla iy
(Johri ol 4 5 &) goo (Glaunlin 5 o 5 2130U 3,
etal., 1992)

S Ry 93 s 205 055
Gaze &S 03 4 Centaurea iberica Trevir. ex Spreng.
S Gua . Cowl Cynareae «u\b 5 Asteraceae o -5 4
bl 0 S5 Sl o Jelond 5 4525 < 2 )l
U s w3y opl 03 0T posdle .Closle 5 5
bl e a5 glapldil 3) 50 55 Aad 3yl Sl 4lS”

w)ﬁcdbjj_’_nd‘,“{u)bcu;ﬁ-ugf&wb

—ll NS i u—i’ (Hind et al, 1995)
s Laaiy b caes pm pm Sl 65 ol 5o s lidal,T
el (O a D) S8 i sla 8 5 g5 oman
3 dgj_ﬁ Olalles S (Torrell et al., 1999)
23 a7 O in o 4 Ll 5 e L0l s,
Aol &GS 50,5 !
5l S o5 ol Olsl b (sla 8 5 Laes
ol 5 i olE (o3l sliw s o8 i o
Sl 03 5ad (g3dnte Dlalllas ¢ 5B 50 5 0 5 ) Sl
oz 10,5 opl 0LLE 31 g L (Watanabe, 2002)
Slosg il bl 2ils g o 94ls ki 5l Centaurea
sl ate Sl Allbs (Valles er al, 2005) o ,s
Conl 43 8 Sy g0 4T ol 55 oo gz 5 S5 008
Ay oo B ol 329 L Ll (Valles et al., 2005)
o 5 cnl 53 (S3sdoen S LEOL ) 5 (5SS Slallas oS
ol Sladlas (’L?‘;‘ S cpl s cal sl (’L?‘;‘
o OLLE e5lys AT 5 ails il 6l 5SS
o eomes (Shamrov, 1998) Coul (55,0 0,5
DU 53 Ul g (s la0lias 5 (5SS Slallae 358 oo
5 es 8 ol T oS Jo 55 Sllls L
(Johri et al., 355 oslizul ALS slao,s Lo diles
opl 53 a8 sgdee s LE0L g, Olles elul 5 .1992)
3daze U 5 bl o S5 5 ool o plonil o
Sylga 5l o g el ok 18 0,5l OLE ol s
Sale 0,5 ol OLaLS 55 0t odalie 43U 5 oLl
bl LSCas  a Nemec ods oy 55 251 Sl
(Davis, 1964; 03,8 Sls 33 gy 4w 404
(Lads § ) 4y 3 slaaly 2ol 531 (Batygina, 1987)
(Cichan and Palser, 1982; Pandey, gL s, 4w >



70 Centaurea iberica Trevir. ex Spreng 43; JYYU GEE I c.l)f PHES @,ﬁ du;}.) ey

Q?@‘;}u)}_&j‘ﬂbj‘juﬁﬁw}g))ﬁﬁ
5 Laaden ¢ SG3 p ) sm S 0Lej 53 ST (65 5b
ouias | glaan 505,8 S jler L baeSTL
OB JSC8) dis jade s BB os 8 claansS o)lss
gdwuw@wu;ma;,mﬁﬁ;m
0213 65 595 2l T L s e Sl O 50
Jate KoaSs 4 gl 51 S by slaans 5 s 515
s e LSS sl ol bl ys 1y (glal gl 5 L i oo

(OF JK2)

Sl (2959
$lo3, 8 a8 Jlgz L 5l sl 5 S0 4 STy
S 5l g g1l 53 5l gy S 2 OE JSK2) S
asly S8 S 5T gl gyl ) a0 S
ol slaa¥ 518 s Cib s ales Sleds b oS
Jss 0 OB JS8) assS’ o a5 1) 5l s S
sbez bl (ol LY el wles Slods
LT 3525 03,8 4S5l sy Son o)l 3 1Y
Y 5lassle s gl Camw Sl ey ol o
OV o oS SleaY &l f’“\ﬁi‘ﬂjgé&
Sl aS gdbw Y 5yl 5SS 5 (Gh) e
Y g 51 S e ablol |y oSl I Sl
JS8) et LS5 asl Cyny S5 516 S e

.(\B
@I F s lassl o35 3 (65 s Slogedi I &
L g5 5 Sn LS o 1 5 03 8 S S 0 oS
3345 Hybolen 5 disd e sloul 03 8 ysle glaasl
m;ﬁm“a:@j,jdupw\umusp

)C_&):&uwjrf\ﬂrw}b:wulijﬁo\{j

s LS e iag i ol ST LT 51
TEPPE K S - SLaplbl 55 » S letnn
L;j)ﬁcogj_f‘_;uub&;f))lfw@;:b‘}:h
NMSM)@#Q‘@\aJﬁaJ;M\JQwW
SLs) aS 5 5SS e 055 0 cesle (Ll ol
P GO R WPtV 3 B PO S AP I PL

o 5d gl a5 3 g0 S lat oS8 I il o

by w9y 930
Ol oll 53 andllas 5550 4,8 slawl g 5 s S
r 3l A ged 5 i o5l e 3 S Sl
(BUH) 3 o 5 s o8 ils p s )L 2 53 s 5550 458
Cadisen Joml o 53 Laans 5 La 5 555 o (IS
(Formalin Acetic acid Ethanol) ;5> &5 S o 5SS
IV SIS 55 65w ;3 s i 0315 ) 5 FA A7y,
2 iS55 58 i sl Sl ey 205 s
S gme OV UM 11 )3 055 SCn b 5L slaJB
ke ba gad g jlucslis (Xue and Li, 2005) s $
5 aan Caelde 650185, 5 (VAAF) Yeung I3
38 e ) 5 koS len s 4 oDy 1
Olympus (s, 55 o sSews Soo L anlllan 55 50 (slacs gl
¢SS @ ‘_g)\:ﬁwga 3 dé gy CX21FS1 (Japan)

C,.ejf (:b.u'\Canon Pc. 1049 Jae Jliaw s o )90

fad’s
S 55 Slr (Ko 5 g s | e ~
ijBugﬂ\fgi-iﬁ.ﬁJJJJéédﬁ)ﬁMf

Mkw;—wju\d”ﬂ)@ﬁﬂkwj(\AJiﬁ)aM



YAQ JﬁL_' er.i oylads Al Jl 4@\.:? gwus:ﬂw:)

44

Sledii by sy Ko n ol bl itz il 5 s
el 4 & s adsl p Shelesly 638 nbs
Sl 3 el U 0 35 6,05 ke 55 o)l 0
Pt bl Jows 53487555 o JS5 o
Sk S Sl L 5 sl 5 STl 08 5L
el iy s U Y Ol ol 53 55,8 o S yse
(s ¢S L Sl o ST AL 03,5 slaals 6 S opl o
Sz Sl s &7 gy Hld aw imen g o35 JS
gj.z@mu“we,\x;cbw,ﬁ‘mujf‘d}s

(OF K2

o (51955
,;@,.?jlj@_;jlu&&mwmwym'y.;);
03 LaesSlass (YA JS8) diar oS 3555 b Ay
s Sl 53 & S (S p ) o 4 1
315 gn p Lol (oS (Kb p 23 500 2 L o0 Ol
Loty (SISO 5 o0 S8 I 2 5 oS
) B g5 0del )3 5 S e b b 53 s
P T g T R U
(YB S 8) Cl 5555 (5505 iy S5 Olay i
S ) 5 ($905 w4 S (S, sy I
i ola 3 Lt gy 515T (gl .l s, 45
1y e U sy S 55 51 3l S
Ly i &y s S S5 5 25
OV pde Ly ol S ls Lol (oS
oY opl (slaasl 5,15 6o 5 guSb el 55 5l 5T
A7 i oS ey s 5 el SLST s 6115
OLej 434S gy 5b g el Hla, 5 0L ol

Lo jaseis BB oLadl bl glaasl I jesie
go~ Lo g s s Soo 1,bl 55 587 ¢ g g3~
I 4 @l sms Son T3 (b 53 S (o0 S0 4
- = ICT RIS PINPY WSTY I PWRee-
D5 S e Sy s G 55 (630 wn 53 el
UG PRSI R | S PUVPOUN- 5 (JUUNPR S g
ol i Hlgr o Olajon b ay s T e 2
aloT C.iberica 55 (\C JSC&) das oo & S g
g5 313 IS g J13 53 ek bl gl sl 3
5 3L (0C JS8) el (s 5 Jlydesl 5 o JU S 5
o3 slay ol ooy K3 e wss
(ol 2l dms e B S ame L Ol o 5 5y S
e 350 Dbl T Lol i &S o6 4 glaasl
03 Jsene s ab g cmal pad Jlo 5 (sl s S &
ST s 3 iy s 0] ST a5 4>
Sl ol o905 g0y ¢ 5 51 g6 Y C. iberica
jdf)_}_guwjm‘_ﬂwwa.lﬂdfﬁ&u
O U el pumen (\D JK5) Ll asie Suls”
2l 0 S 15 5 I8 e (g 2 e
Gaer plesl LLOB JS) L)ls &Sy o] 35 (slaastl
Olayor ) 5o ao Laasstl (nl OI b (65087 050
Gl s s Son plomil s 5 ST (b 0 e 2 4 5
NN P NI SN SR (N U0 SN IS
I gl 5l oy Aol ) s S o s
Lol e 48 Coulodallin B o 4 548 i
53 S s ol @iy s O a5 ST 5 6 ST
S S e 5 oIS s e S el
S sline 4l 55 JSCi5 o g (S5l  gine s
Slaasl a8 558 e (LA S 5 6 e S



4% Centaurea iberica Trevir. ex Spreng 43; JYYU GEE I c.l)f PHES @,ﬁ du;}.) ey

CP}‘)&‘MM)&‘A}E&A‘&})‘Q}?
@Jﬁﬁdff“‘iwﬁw-@‘w;u&
v_;acliz_w;onu}@ﬂurmi_i;;ra@
S35 5348 ol B W(YE J8) S e O p g
SLas s o o8aws 3l b ool 5 o oS
Mo)‘ﬁbjaﬁwﬁ&yfv}da&mag
@YLs Clas glaatl b s T .(YE JS8) WS
O ) b aeS 53 e W o 5l S 5 e sk 4 5
23 O 5248 WL SL ) aS e 5 opls gy oo
(el 0 5uSG 05 5 Sl goast o dias LS |l KL
S CL&U anT@E})M.:SCJB Cﬁ\)b)caﬂ J»L{
Slap ol 5SS L a5 wsl ~ W Js 4 (YE IS
JL?”..‘JL;G);OE))‘V‘;J%QWJ°J;A}$
u}f)s.diwdaﬁqﬁjﬁ;(YFﬁ)sﬁ@
)rﬂ\a_npl_g-«_usljw%_:fjj\(l iberica
w}JTéloﬂéuchBb\i&)b&Qw
jiwbsuw.QT@:ﬁ)@rw(rﬂJJT)
caA_f\A;o)lﬁso!Ajéngcwvédw
o5l U sles o ladtan b oy i los 5
)Jéj;ﬁ)lﬁj).ubwmb(rw)d‘w
(“FJ‘{—:”)JJ‘JJ‘j—;’\—“L)}—”’L:*”}“&-—iJ?)

b 55T b (glas b By 5 glaasb 51 (S e
2o a5l o ol e LT e al&a jsle sl
3 el Jrmin g G5 s B
St o p o B (65 50 s 513 55 o0
S33n s 033 5 (VB JS2) 33 8 o s> sl 5o
Aol 3 g e )5 4 Sl S5 e OT
Sad jo ol 534S ol o i 51658 cals sl 5
ij\p%wj\jmﬁ&&adumx4ﬁ
ol Ll g4y Jodow sl dw e il § 41
G g g odial (63 Shae b Jbib 5l &8 0l 3L

b o d s Sl anS

(L9 A 903
s e 555 ol 53 Gl S (3L el an
S50 el s Ans oo oLl ) (50 (65 55
JSi) 555 n (lan 55 SLg) anS ST G g
S 253 ()55 e ey plasil I 4 (YC
Jeol= (YD S 2) 558 o JSKi5 atd Hlgz ¢ Sbs,
Jﬁudw\é\wmgb)@‘fyw;ﬁ
5l (3 ) 4 B 4l 53 5 15030 Slo 4l &5
SO T e s s 4 3.5 BT 4l d (5 Caad o
ot I b a3 oLt o (555 0wzl
Sb3) S e o e oS Sl b 5 sla s
o 03 Ly S (ol pl 23 8 o SR 0T Lo 5



WAL b Lr?c.-g_ oylads w32 Jl cu;h\.; YTy

ZA

S35 1 S sS ‘_;LA;A_»T,; &y 3o 4o (an) o, (A (Centaurea iberica > 05,8 als 5 &Sl 5SS el =) S
ol glaatl I et slaes 585 05101 (0S5 Dl s b (PMNE) W55 g5 ,So (B ilonks Iy g
dep) podg! il o is BB &Sl ol Y e S o Ias g5 588 6T SBbI s 5 Wlods ez oS abl|
(D ¢l s 5 IS5 Jlyual 5 53 G5IE Siby J5s 5o Uy g5 Sn LT (C 4(tap) b Y en) S &Y
0T 2 48 doaad oiasilts a8 o 3TUS 51 (i 5 bz 51 (o8 i (B A(TD) las 5 5 gn 22 5mmdly (96 &Y
,Jgupg,sumlwu;&gﬁéw;m@usu&gmem:..um&u}gswd.aéuﬁﬂ
033 jied Lyl Jous 53 457 (i0) (5l 5 2,100 5 525 Ll Jous )3 457 (eX) S 055 on odalin 5ld a4y by o S5,

.@‘M&Ga:jb},g@fﬁa)yc\g)




74 Centaurea iberica Trevir. ex Spreng 45,? JYYU GEE I c.ﬁjf 4ils 6...,§5 6uuf;i, ey

4Bl 5 Las ¢S &S (0p) o Sass £ 322055 5 (A Centaurea iberica 5> S\ s, S 5 St S5 ol e Y S
S5 (C 1) sles il 55 LS5 (B 3 b gn ooy Olbodnd Slor 3 5 (63,8 T 5 o 87 (Koo 5 S50 4 0l
Gla st 4 S 2 (6,2 0565 L (en) p 5 5T Y catun Hlgz L(e8) (Gbsy 4 bl (D (1) latan 53 Sbs) 4
(F ¢(pn) ks avs (SYn) a5 2w ((05) l)'r.éu” asl il CU:J osleT 45 (es) éb U9y 4SS (B ol jaseis LB Ol bl
ins o | (Syneytium) (g ged 3L el 4 sled o Sladies b ooy st glos 5 K5 dasans (055 e S| Jeole Gladin

13 513 (8) il peilom o &5 ol )3 (em) JS (55,87 0L s,



YAQ JﬁL_' er.i oylads Al Jl 4@\.:? gwus:ﬂw:)

il pl ply ol (ol S S n 5 gy S
ujé\u;li);Q)HgMUm:J}»d}fﬁn;
Pullaiah sla g, ;5 O a8 U ods ol
Llazils Oly &8 ol (V44Y) 01, Ken 5 Johri 5 (14V4)
4w Oy 5o 4 Asteraceae o -5 olals s anf als
Sl gt 5loyld awos 8 asls .ol glasl

YAV c\.:.; SY) Sl ab iy slagladgs

(FL9) A 9 oS (29T

G L ldad a3 4 5l Ol adlllas oyl ol
P R e V- TS GPL § PRU W,
313 55 5 (6 g 55T aitly &SG Lo s a ok
3o el 4 Lo (s 0 S5 5 ) S0 L oS
el sl 5 sl ge il e 3L el
0t SIS e Qb ple s o 8K
.(Johri et al., 1992) .

doas o OLES candlln 3550 4558 5555 50wlKe anllas
SLasl 5 35y ol ot Oy iy a3, S oS
@3dnie O S ta gy abowy 40,3l QLS 5 ot
(Kapil and Bhatnagar, 1981; <_uleai u:“)‘)—?

Rangaswamy and Pullaiah,1986; Huang and
b S g0 4 4S5 5 5wlKe 4w Russell, 1992)

o Ll g okt bl IS Lo g s (65 Shas
(144+) Gunning s Webb 4 L wlul 48 (L 5d
03,5 Cadgia 5355, 5e b 53 5T Lol il
Slacius S 5 0l ol Shas 8 5 5onlSa s Shes
NS EPSPUNGEPON P JEN [PUPEY J U T
(Haig, 1990; Huang and Russell, il & slaw
W5 8 =S 5 I C. berica &8 55 &5 1992)

s sl S dher 1 s g 5T @l a3 505 .l

Cvs
00 F 415 g &S Ly (99955
RS Loyl Y an gos canlllan 5550 65 5
Davis 4 i L 45" 5,28 o plowil (sl 33 5 ol
o5 0LalE 5,4« ,5(4V4) Pullaiah 4 (V459)
a3 gb ¥ glaasl syls o swen Asteraceae
ol LS 48 dias e 0L 1y (i sh 51 oYL
lrassl a5 ol 5l CalgT YU o e
3 (Maheshwari, 1950) Lz SU 5y 4SS 55 5T
JoB Sl U Y sa ool s 93 0Ks0Lg
3 (,l4) =i 5 (Pacini et al., 1985) Coul jaseis
U aY e 3 40 oS 5 (Periplasmodial) sT
e Bitn 2S5 0T 5348 Sl (a3 el § 55 ]
Dol ol aw U g3 a4l a5 Laates sliw 5 a8 8
o 3l gadmie glaas S (gl o el ob aY L o
(Pacini et al., 1985) c—uleis ui.)\;,fAsteraceae
A U C. iberica u,f&u Y sy e 58
Helianthus 5, 5—a ;3 (Y++A) 0l ,L_Sea 5 Gotelli
J1s by gy o i T .S o Csllas annuus
sdhdal s gs—=JC. iberica ;5> ;IS o ls>
g 3 03 A4S Ty 53 e edalie JUsST 3
Helianthus —J_i\s Asteraceae o -5 Ji—*) L;\_JM_J;
Eupatorium 5 (Gotelli et al., 2008)annus
Loy g g o i, T (Coleman, 2005) laevigatum
33 by gy Sn ol 0l i1 sl 5 53 s
@lls 5 sl L5585 mmon Lasl 5 5l Os s5T 0l
e e S5 L i JS 08T e ey e S
S G b baaes s Sle iow 3 a3 S 13

M&J&))sz}?-)gbﬁ‘ﬁuwj))oﬁwzs



\Al Centaurea iberica Trevir. ex Spreng 43; JYYU GEE I e:)f PHES JQ,Q du;}.) ey

M;\yuéuwfdta;@m,&@d@

‘5|anJcoA_;§\J_?-o)\ﬁJQ\J_E§¢J94_EWV$J

6SG 03 635 e Al e pl 55 ez o JSC5
sl sdalie B il ) guilons s

gLl S w51 a8 ol oSasu s
8 Sy aeS U ol 3 Ty 487 o5 Sl
o3 T oL s 5 slaeely S aY oS i, S e
ol sy p 4558 53 (Arekal, 1963) 555 o S
laassl s ol ls 55 93b5 oll Sl psds 5T
s e 0L | (5SS 5 oae o b OT

Arekal, G. D. (1963) Embryological studies in
Canadian representatives of the tribe
Rhinantheae and Scrophulariaceae. Canadian
Journal of Botany 41:267-305.

Batygina, T. B. (1987) Embryology of flowering
plants: terminology and concepts. Science
Publishers, New York.

Bremer, K. (1994) Asteraceae, Cladistics and
Classification. Timber Press, Portland,
Oregon.

Chaudhury, A. M., Koltunow, A., Payn, T., Luo,
M., Tucker, M. R., Dennis, E. S. and Peacock,
W. J. (2001) Control of early seed
development. Annual Review of Cell and
Developmental Biology 17: 677-699.

Cichan, M. A. and Palser, B. F. (1982)
Development of normal and seedless achenes
in Cichorium intybus (Compositae). American
Journal of Botany 69: 885-895.

Coleman, J. R. (2005) Embryology and
cytogenetic  of  Eupatorium  laevigatum
(Asteraceae). Genetics and Biology 28: 123-

(Maheshwari, 1950; Newcomb, <.l £ }f b
JIs g 5T assl w55 andllan 3550 455 5 45 (1972)
e 8 o L s Gale 5 8015 55 o otale
SEPE SN P B SPEN GNP L IR PINE
(Maheshwari, s5,ls 54> )\st ougf BISWERTAE
.1950; Haig, 1990; Huang and Russell, 1992)
CL ) 8 48 dimes (6L glaastl bacy§
M.S; o) 53 (Maheshwari, 1950) & 35 o o 55
ok L pilas 4T ol AL 1S s § i o B
55 .l (1844) 0,LKan 5 Yan 5 (Y4VY) Newcomb

et p s T 515005, sl 53 C. iberica 45

&b
a5 S BLLE kol s, (YAY) L . 5 kS L

g o8l DLzl b S e 5 l5la,
.OLA; «yal

128.

Davis, G. L. (1964) Embryological studies in the
Compositae. IV. Sporogenesis, gametogenesis,
and embryogeny in Brachycome ciliaris
(Labill.) Less. Australian Journal of Botany 12:
142-151.

Davis, G. L. (1966) Systematic embryology of the
Angiosperms. John Wiley and Sons, New
York.

Davis, G. L. (1968) Apomixis and abnormal
anther development in Calotis lappulacea
Benth (Compositae). Australian Journal of
Botany 16: 1-17.

Gotelli, M. M., Galati, B. G. and Medan, D.
(2008) Embryology of Helianthus annuus
(Asteraceae). Annales Botanici Fennici 45:81-
96.

Haig, D. (1990) New perspective on the
angiosperm female gametophyte. Botanical
Review 56: 236-274.

Harling, G. (1951) Embryological studies in the
Compositae: Anthemideae -Chrysantheminae.



WAL b G oylads w32 Jl 4@\.:? YTy

vy

Acta Horticulture Bergiani 16: 1-56.

Hind, D. J. N. (1995) Compositae (ed. Stannard,
B. L.) 187-278. Royal Botanical Gardens,
Kew.

Huang, B. Q. and Russell, S. D. (1992) Female
germ Unit: Organization, isolation and
function. International Review of Cytology
140: 233-292.

Johri, B. M., Ambegaokear, K. and Srivastava, P.
S. (1992) Comparative embryology of
Angiosperms. Speringer-Verlag. Berlin.
Germany.

Kapil, R. N. and Bhatnagar, A. K. (1981)
Ultrastructure and  biology of female
gametophyte in flowering plants. Cytology 70:
291-337.

Maheshwari, J. K. (1950) An introduction to the
embryology of angiosperms. McGraw-Hill,
New York.

Newcomb, W. (1972) The development of the
embryo sac of sunflower (Helianthus annuus)
after fertilization. Canadian Journal of Botany
51: 879-898

Pacini, E., Franchi, G. G. and Hesse, M. (1985)
The tapetum: its form, function and possible
phylogeny in Embryophyta. Plant Systematics
and Evolution 149:155-185.

Pandey, B. P. (2001) A textbook of botany,
Angiosperms. Taxonomy, Anatomy,
embryology (including tissue culture) and
economic botany. McGrew Hill, New York.

Pullaiah, T. (1979) Embryology of Adenostemma,
Elephantopus and Vernonia (Compositae).
Botanisca Notiser 32: 51-56.

Rangaswamy, V. and Pullaiah, T. (1986) Studies
in the embryology of Senecio candicans DC.
(Compositae). Journal of Indian Botanical
Society 65: 509-512.

Richards, A. J. (1997) Plant breeding systems.
Chapman and Hall, New York.

Romanov, 1. D. (1944) The evolution of
angiosperm embryo sacs. Ph.D. Thesis,
Tashkent, Uzbekistan.

Roth, 1. (1957) Die Histogenese der Jntegumente
von Capsella bursa-pastoris Und, ihre
morphologische Bedeutung. Flora 145: 212-
235.

Schulz, P. and Jensen, W. A. (1981) Pre-
fertilization ovule development in Capseila:
ultrastructure and ultracytoehemical
localization of acid phosphatase in the
meiocytes. Protoplasma 107: 27-45.

Shamrov, 1. (1998) Ovule classification in
flowering plants- new approach and concepts.
Botanische Jahrbucher fur Systematik 120:
377-400.

Torrell, M., Garcia-Jacas, N., Susanna, A. and
Valles, J. (1999) Phylogeny of Artemisia
(Asteraceae-Anthemideae) inferred from
nuclear ribosomal DNA (ITS) sequences.
Taxon 48: 721-36.

Valles, J., Garnatje, T., Garcia, S., Sanz, M. and
Korbkov, A. (2005) Chromosome numbers in
the tribes Anthemideac and Inuleae
(Asteraceae) from Kazakstan. Botanical
Journal of the Linnean Society 148: 77-85.

Watanabe, W. (2002) Index to chromosome
numbers in Asteraceae. Retrieved from
http://www.asteraceae.cla.kobeu.ac.jp/index.ht
ml. On: 15 August 2008.

Webb, M. C. and Gunning, B. E. S. (1990)
Embryo sac development in Arabidopsis
thaliana: Megasporogenesis, including the

microtubular  cytoskeleton. Sexual Plant
Reproduction 3: 244-256.

Xue, C. Y., Li, D. Z. (2005) Embryology of
Megacodon  stylophorus and  Veratrilla
baillonii  (Gentianaceae): description and
systematic implication. Botanical Journal of
the Linnean Society 147: 317-331.

Yan, H., Yang, H. Y. and Jensen, W. (1990)
Ultrastructure of the developing embryo sac of
sunflower (Helianthus annuus) before and
after fertilization. Canadian Journal of Botany
69:191-202.

Yeung, E. C. (1984). Histological and
histochemical staining procedures. In: Cell
culture and somatic cell genetics of plants (ed.
Vasil, 1. K.) 689-697, Academics Press,
Orlando, Florida.



VY Journal of Plant Biology, ond Year, No. 5, Autumn 2010

Study on pollen grain and ovule developmental properties in
Centaurea iberica Trevir. ex Spreng

Abdolkarim Chehregani rad*"z, Naser Hosseini’® , Mona Nazemi” and Hossein Lari Yazdi’

! Department of Biology, Faculty of Science, Bu-Ali Sina University, Hamedan
? Department of Biology, Islamic Azad University, Broujerd Bracnch, Broujerd
? Department of Medicinal Plant, Faculty of Agriculture, University of Arak, Arak

Abstract

In botanical and taxonomical science embryological studies are specially important. In this
research, developmental stages of pollen grains and ovules were studied in Centaurea iberica.
The flower and buds in different developmental stages were removed, fixed in FAA, stored in
70% ethanol, embedded in paraffin and sliced with a microtome. Staining was done with
Hematoxilin and Eosin. The prepared slides from different developmental stages were studied
carefully using a light microscope. On the basis of this research results, ovule was anatropous,
bitegumic and tenuinucellate. The development of the embryo sac followed the mono-sporic,
polygonum type. After the meiosis, megaspore tetrads had linear arrangement. First, embryo
sac was very small, so that its nuclei were compressed linearly but in maturation progress,
embryo sac sustained longitude growth considerably. The anther was tetra-sporangiate. In
C. iberica, the tapetum was plasmodial with bi-nucleate cells. In species microspore tetrads
were observed with tetrahedral, tetragonal and linear arrangement. Pollen grains were two-
celled and tricolpate.

Key words: Pollen grain, Ovule, Embryo sac, Microspore, Centaurea iberica,
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Quantitative and qualitative investigation of phenolic compounds
in Gala apple peel

Lamia Vojodi Mehrabani ', Mohammad Reza Dadpour ', Abbas Delazar, Ali Movafeghi®
and Jafar Hadjilou '

! Department of Horticultural Sciences, Faculty of Agriculture, University of Tabriz, Tabriz
? School of Pharmacy and Drug Applied Research Center, Tabriz University of Medical Sciences
3 Department of plant Biology, Faculty of Natural Science, University of Tabriz, Tabriz

Abstract

Quantitative and qualitative study of phenolic compounds (phenolic acids, flavanols and
anthocyanins) in peel of Gala apple were implemented using analytical HPLC, fluorescence
microscopy and epi-illumination light microscopy at three different growing stages [1- fruit
early growing stage 2- mid-stage of fruit development (80 days after full bloom) 3- during
commercial harvest time]. The results showed qualitative and quantitative differences
between diverse growing stages regarding the content and accumulation of phenolic
compounds. HPLC and microscopic studies showed that anthocyanin content of peel
increased progressively during season. Microscopic data revealed that the highest anthocyanin
accumulation occurred at the commercial harvest time. Our results showed that phenolic acids
content decreased till mid-season but then, after their content had increasing pattern until
commercial harvest time. Microscopic pictures verified this claim as well. Simultaneous
comparison of HPLC and microscopy of derived data showed that flavanol content of peel
increased towards mid season. In contrast, a drastic decline was recorded for flavanols during
commercial harvest time. Comparative survey of microscopic and chromatographic data
indicated that the great potential of fluorescence microscopy for study of phenolic compounds
in apple peels. In brief, integrated study of phenolic compounds by means microscopic and
chromatographic techniques is fast and easy methods for identification and quantification of
phenolic compounds leading to accurate conclusion regarding elevation of apple fruit quality
criteria.

Key words: Anthocyanin, Phenolic compounds, Apple, HPLC, Fluorescence microscopy
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