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                                         -

        

                                                 

                

) (

 .                          

Anaphyto       95FCA

(Factorial Correspondence Analysis)HAC

(Hierarchic Ascendant Classification) .

          MVSP(Multi Variety Statistical 

Package)1/3PCA(Principal

Components Analysis)
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    FCA

 .

.

(Distinguished)

.

1-A. spicigera

N: 370 41' 15"
E: 450 52' 29"

2026/5/1387 :17819

N: 380 18' 47"
E: 450 57' 15"

2126/5/1387 :30017820

N: 380 07' 56.7"
E: 460 30' 1.6"

2228/5/1387 :17821

N: 380 10' 22.8"
E: 460 28' 52.9"

2328/5/1387:817822

N: 380 09' 24.9"
E: 460 39' 10.2"

2428/5/1387:17823

N: 380 01' 01"
E: 450 06' 45"

2531/5/1387:17824

N: 380 16' 44.3"
E: 450 00' 29"

2631/5/1387:17825

N: 380 01' 7.4"
E: 450 01' 29"

2731/5/1387:17826
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20:

Tragopogon sp., Atriplex leucoclada,
Convolvulus arvensis, Cichorium intybus,
Bromus tectorum, Puccinella distans,
Agropyrum repens, Medicago sativa,
Limonium meyeri, Salsola dendroides,
Eremopyrum sp., Trigonella sp.

21:

Lactuca orientalis, Centaurea virgata,
Cichorium intybus, Agropyrum repens,
Atriplex verruciferum, Alhaji camelorum,
Noaea mucronata, Reaumuria alternifolia,
Achillea wilhelmsii, Stachys fruticulosa,
Atraphaxis spinosa, Galium sp., Puccinella 

distans, Polygonum aviculare, Atriplex 

leucoclada, Stipa barbata, Carthamus lanatus,
Carthamus oxyacantha. 

22:

Alhaji camelorum, Aeluropus littoralis,
Puccinella distans, Atriplex leucoclada, Juncus 

inflexus, Centaurea virgata, Agropyrum 

repens, Cichorium intybus, Cynodon dactylon,
Poa bulbosa, Kochia prostrata. 

23:

Puccinella distans, Carthamus lanatus,
Frankenia hirsuta, Astragalus chrysostachys,
Stachys inflata, Salicornia europaea, Stachys 

fruticulosa, Centaurea virgata, Limonium 

carnosum.

24:

Centaurea virgata, Artemisia fragrans, Salsola 

glauca, Helichrysum armenium, Johrenia 

paucijuga, Asparagus verticillatus, Noaea 

mucronata, Tanacetum chiliophyllum, Salsola 

dendroides, Raphanus raphanistrum, Teucrium 

polium, Achillea wilhelmsii. 

25:

Centaurea virgata, Achillea wilhelmsii,
Euphorbia macroclada, Acanthophyllum 

microcephalum, Chondrilla juncea,
Xeranthemum longipapposum, Bromus 

tectorum, Noaea mucronata, Carthamus 

oxyacantha, Chidinia orientalis, Taeniatherum 

crinitum, Atraphaxis spinosa, Acantholepis 

orientalis, Acanthus sp., Crupina 

crupinastrum, Echium italicum, Puccinella 

distans, Cynodon dactylon, Artemisia fragrans. 

26:

Stipa barbata, Noaea mucronata, Atriplex 

leucoclada, Euphorbia macroclada, Salsola 

gemmascens, Reaumuria fruticosa, Cynodon 

dactylon, Kochia prostrata, Aellenia glauca,
Petrosimonia sp., Halimocnemis azerbaijansis. 

27:

Noea mucronata, Centaurea virgata, Rhamnus 

pallasii, Camphorosma monspeliacum,
Ceratocarpus orientalis, Teucrium polium,
Malva neglecta, Achillea tenuifolia, Scutellaria 

pinnatifida, Euphorbia marschalliana, Kochia 

prostrata, Thymus pubescens, Salsola 

tomentosa, Verbascum speciosum. 

A. spicigera

)

 (

AnaphytoFCAHAC

 .

FCA

HAC

)

 ( .

A. spicigera6

)1 ( :A

20B23C

2122D
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PCA)2(

6 :A
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D24E
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.) (.

2-A. spicigera

(m)

12013700
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32214530
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827182415
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3-A. spicigera

(pH)
(EC)(OC%)(Si%)(Sand%)(Clay%)

12097/712/19/068266-

22198/808/345/0402238-

32283/701/145/040528-

42341/733/001/06922

52487/83/271/050482-

6255/716/035/020728-

72671/713/027/014842-

82714/729/066/132662-

2-A. spicigeraMVSPPCA

A. spicigera

.

1

 .

A. spicigera

NTSYS

Complete)4(

) (

5
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4-A. spicigera

NTSYSComplete

5-A. spicigeraMVSPPCA

                     D.S.S.

)
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MVSP          PCA
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)1386(

)1389

13891390.(
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nigrumS. americanumS. villosum         

Crawford)1990 (

 .

.                      

Chenopodium fremontii
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 .Vural)2009(

Veronica pusillaV. erciyasdagi
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V. pusilla.

8

A. spicigera                                        
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 .

(Meyerowitz et al., 1989).

) (

) ( .

(Schultz-Bipontinus, 1861; Cronquist, 1977; 

Harris, 1994) .
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)19941995a1999b1999 (Harris

)1991 ( .Asteraceae

(Harris, 1999a, 1999b) .
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1999a, 1999b) .

(racemose)

(Cronquist, 1977; Harris, 1999a, 1999b)

(Harris, 1999a, 1999b) .

 .5
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 .

) ()

 ((Kuklina, 2003).

 .

)

 ( .
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 .

(Deng et al., 2010).

(hydration)
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(Wyatt, 1983; Kalisz et al.,

1999; Cowan et al., 2000; Heslop-Harrison, 
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(Kotilainen

et al., 1999).

                                                      

                                                       

                                 

(Tajetes patula cv. Marigold)                

         (Asteraceae)                                     

)           (               .                           
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(Disc floret, Df)                        

)      1A-C2 .(                  -         
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B, C, E, F2( .                                    5
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1 -(Imi)(Mi)                             (Rf)                    (Df)          

              (A)                                                    (Bs)                 .                                                     

                                                           .         20.Io :.

Imi: Immature inflorescence; Mi: Mature inflorescence; Rf: Radial floret; Df: Disc floret; A: Achene like; Bs: Bracket like 

sepals; Io: Inferior ovary.

                                       5       
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      2AL-                          ) (                             (Tagetes patula) ::A                                   

                             (Rf)             (Df)x40B:C                            )                                 

                   (x40D:F                                                  x40x100x100(Sp)

        (Op) .(Io)G:H

)(x100 .:I-K

(J)(K)x400 .:St:Wls:E:En:T)(

:Ml .:LX100.

Sp: Stamen promordia; Op: Ovary primordial; St: Sporogenous tissue; Wls: Wall layers; E: Epidermis; En: Endothecium 
layer: T: Tapetum; Ml: Middle layer. 
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   3A   L-                   ) (                     (Tagetes patula) :A-                        (Pmc)         

       Ix400BC-III(Dc)(Tc)(St)

x400D-(Ts)

x400E-                 (Ipg)                                               x400F-I-

(T))Pt(FHx400GI1000

JK-(D)(Pg)K[Cie (sh)]

)(x400L-(Es)

)(x1000.

Pmc: Pollen mother cell; T: Tapetume; Dc: Diad cell; Tc: Tetrad cell; St: Secretory tapetume; Ts: Tetraspore; Cw: Callosic 
wall; Ipg: Imatrue pollen grain; E: Epidermis; En: Endothecium; Ds: Dehiscence space; Cie (sh): Corolla inner epidermis 

(secretary hair); Ees: Echinate exine sculpture..
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31

(Spheroidal)(P/E=0.88-1.14)

(Subprolate)(P/E=1.14-1.33)

)- ((colporate)
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 ()L37.(

4AC-

) (
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) (400.
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 () ( .
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           (Kotilainen et al., 1999; Kuklina, 

2003) .Deng)2010 (
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5AH- .:A

:BC:D(C)(D)

:E-H.

Sti: Stigma; P: Pollen; Sti p: Stigma papilla. 
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6AD- .:A-D:A

:A-C

:DCD-.

7-(pollen coat).
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(g/plant)

(g/plant)
(g/plant)(g/plant)

Y3000

076/2 432/0 b7/11 ± 485/0 a942/0 ± 346/0 b210/0 ± 071/0  a133/0 ± 046/0  b060/0 ± 025/0  a

5/074/2 76/0  b08/11 ± 245/1952/0 ± 105/0  b200/0 ± 57/0  a111/0 ± 038/0  b049/0 ± 013/0  a

0/158/3 715/0  b26/8 ± 037/0 b699/1 ± 149/0 b17/0 ± 018/0  a108/0 ± 012/0  b045/0 ± 005/0  a

Hayola 420

000/3 838/0  a81/10 ± 182/2  a527/1 ± 609/0  a228/0 ± 083/0  a158/0 ± 053/0  a059/0 ± 023/0  a

5/000/3 423/0  a03/10 ± 199/2  a843/1 ± 250/0  a244/0 ± 031/0  a207/0 ± 207/0  a065/0 ± 017/0  a

0/122/3 681/0  a06/11 ± 532/0  b95/1 ± 061/0  a238/0 ± 015/0  a211/0 ± 011/0  a060/0 ± 009/0  a

2-

(mM)

(cm/plant)(cm/plant)

(g/plant)

(g/plant)
(g/plant)(g/plant)

Y3000

05/24 5/1 b5/8 5/0  b99/4 98/1  b304/0 081/0  b657/0 295/0  b100/0 33/0  b

5/056/26 211/0  b8/7 2/0  b65/3 78/0  b196/0 046/0  b463/0 109/0  b063/0 014/0  b

0/100/30 2/1  b5/9 5/1  a287/2 143/1  b176/0 112/0  b338/0 200/0  b061/0 037/0  b
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000/40 11/1 a7/14 68/1  b389/7 498/1  a499/0 075/0  a984/0 111/0  a155/0 023/0  a

5/093/40 78/1  a81/10 6/1  b758/8 959/2  a465/0 107/0  a213/1 285/0  a139/0 024/0  a

0/15/41 5/1  a5/11 5/0  a451/9 112/4  a599/0 265/0  a275/1 596/0  a194/0 087/0  a
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 .mM5/0

mM0/1
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3-
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(Cm/plant
)

(cm/plant)(g/plant)
(cm)(g)

Y3000

05/14 5/0  a5/12 5/0  ab00/23 2 b5/5 5/0  a1/6 3/0  a00/32 9 a00/4 4/0  a

5/014 00/2  a4/10 9/1  a3/17 0 ab3/6 1 a4/6 4/0  a00/41 17 ab6/4 23/0  a

0/14/22 1 b5/12 56/0  ab1/17 0 ab00/6 1 a8/5 6/0  a00/30 0 a6/4 23/0  a

Hayola 420 

04/32 7/0  c00/14 1 ab0/10 6/1  a00/4 5/0  a2/6 1/0  a35 3/2  ab8/3 47/0  a

5/08/26 3/7  bc6/16 1/2  ab7/13 4/0 ab8/3 2/0  a7/6 4/0  a6/39 1/3  ab00/4 4/0  a

0/14/27 6/0  bc8/19 8 44/1  b0/16 0 a9/2 7/0  a9/5 2/0  a5/35 5/0  ab00/4 4/0  a

4-

(mM)

a

(mg/g leaf)

b

(mg/g leaf)(mg/g leaf)(mg/g leaf)

Y3000

0958/12 006/2  ab537/7 129/1 ab531/20 125/3  ab253/2 241/0  a

5/0619/19 158/2  c459/12 999/0  c078/32 150/3  c521/2 103/0  a

0/1677/14 957/1  b109/9 263/1 b786/23 221/3  b381/2 600/0  a

Hayola 420 

0686/12 272/0  a283/7 381/0 ab969/19 653/0  ab213/2 018/0  a

5/0239/9 261/2  ab847/5 132/2  a086/15 383/4  a791/1 365/0  a

0/1929/15 632/0  b523/9 112/0  b452/25 743/0  b510/2 296/0  a
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5-

(mM)(µmol/g leaf)(nmol/g leaf)

Y3000

0109/0 001/0  a0047/0 0004/0  a

5/0124/0 010/0  a0047/0 0002/0  a

0/1126/0 006/0  a0042/0 0006/0  a

Hayola 420 

0120/0 006/0  a0043/0 000/0  a

5/0161/0 022/0  a0026/0 0001/0  b

0/1123/0 013/0  a0031/0 0007/0  b

6-

(mM)
(mg/g leaf)(mg/g leaf)(mg/g leaf)(mg/g leaf)

Y3000

0335/66 354/5  a335/63 944/2  c09/29 3/3  c424/8 471/0  c

5/0335/72 1/7  a001/40 364/7 b757/11 944/2  b757/9 633/1  a

0/1003/75 236/6 a001/26 357/2  a802/14 394/2  b090/15 055/2  ab
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0836/140 557/14 b670/49 24/1  b059/21 249/4  a059/36 249/4  bc

5/04/150 17 b00/59 00/6 c726/27 137/5  a393/24 041/2  c

0/1503/120 7/3  b836/40 124/6  b726/22 714/4  a893/21 124/6  bc
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Abstract

Taxol is one of the most important anti-cancer drugs and is obtained from yew (Taxus sp.). 

Currently, plant cell culture is counted as one of the most important methods to obtain taxol 

across the world. In this context, determining optimum composition of the medium to acheive 

maximum growth and productivity is particularly important. This study was carried out to 

investigate and determine the best basal medium for production of taxol from taxus cell 

culture. For this purpose, four different basal medium including WPM, B5, MS, and SH 

containing similar hormonal compounds of 2 mg/l NAA, 0.2 mg/l 2,4-D, and 0.2 mg/l Kinetin 

were tested and the produced taxol during 21 days period were analyzed by HPLC. 

Significant difference was observed between different mediums with respect to the total 

amounts of produced taxol. The maximum yield of taxol (16.58 mg/l) was achieved from 

WPM medium. Afterward, the highest amounts of taxol were 8.66, 6.42 and 5.82 mg/l that 

were obtained from MS, B5, and SH mediums respectively. Significant difference also was 

observed between different mediums with respect to the amounts of produced taxol secreted 

from the cells into mediums that were 7.68, 4.28, 3.59 and 3.31 mg/l taxol respectively for 

WPM, B5, SH, and MS mediums. These amounts included 46, 67, 62 respectively and 38% 

of the total volume of produced taxol in the mediums. According to the results, it could be 

concluded that the basal medium not only affect the taxol yield but significantly affect on the 

amounts of taxol secreted from the cells. 

Key words: Taxol, Yew (Taxus sp.), Cell culture, Basal medium 
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Abstract

The seeds of two salt sensitive (Y3000 and Hayola 420) and relatively salt tolerant cultivars 

of canola were cultivated as a completely randomized block in a split plot. The experiment 

was conducted in Haji Abad village, Qom, Iran. Salicylic acid (SA) treatment was carried out 

with 0, 0.5 and 1.0 mM of SA solution in the early morning when the plants fourth leaf 

completely expanded. The samples were taken at 130 (vegetative phase), 160 (flowering 

phase) and 190 (harvesting phase) days after germination for analysis. The growth parameters 

of Hayola 420 was more affected by SA treatment, whereas 1000 seed weight increased much 

more in Y3000 SA did not influence carotenoids content in the treated plants. A significant 

increase in chlorophyll content was observed in Y3000 by the level of 0.5 mM SA, however 

in Hayola 420, the level of 1.0 mM SA was the most effective. Proline content tended to 

increase in SA treated plants but no significant difference was observed as compared with the 

control plants. MDA content decreased significantly in Hayola 420. SA application reduced 

Na+ and K+ content in roots and leaves of Y3000 respectively. In contrast, the level of Na+

was increased in leaves and decreased in roots. SA by the level of 0.5 mM increased the rate 

of Na+ and K+ in Hayola 420. In brief, the level of 0.5 mM SA was the most effective level 

and its application reduced the damaging action of salinity on canola plants especially in 

Hayola 420. 

Key words: Salt stress, Photosynthetic pigments, Salicylic acid, Canola (Brassica napus L.), 

Ionic content 

* Corresponding Author: kiarostami@alzahra.ac.ir 



Journal of Plant Biology, 4th Year, No. 12, Summer 2012 5

The development of inflorescence, flower and pollen in 

Tajetes patula (Asteraceae): flower structural traits in 

plant-pollinator relationships 

Farkhondeh Rezanejad
 1* 

and Ahmad Majd
 2 

1 Department of Biology, Faculty of Sciences, Shahid Bahonar University, Kerman, Iran 
2 Department of Biology, Faculty of Sciences, Kharazmi University, Tehran, Iran 

Abstract

Flower development is a mystery and provides a useful means for understanding cell 

differentiation and genetic mechanisms needed for organogenesis. Tajetes patula is an annual 

herbaceous ornamental species belonging to the family Asteraceae. In this study, the structure 

and development of inflorescence, flower and pollen grains and their characteristics related to 

pollination were assayed. The inflorescence was capitulum in which involucral bracts primordia 

were subtend inflorescence meristem and then floret primordial was initiated centripetally on 

flatten generative meristem. A dimple appeared on the top of floret primordium, and a corolla 

was produced first. Inside the developing corolla 5 staminata primordial and two-lobed pistillata 

primordium arise. Five staminata primordia surrounded the pistillata primordium. 

Gynomonoecious inflorescenc consisted of high number of fertile bisexual tubular florets and 

sterile female ray florets. Both florets consisted of small bract like sepals, inferior ovary, bifid 

stigmas containing numerous papillate cells and single styles which were of the closed type 

with a filled stylar canal. The anthers were synatherous; tapetal layer was of secretory type 

firstly but finally its cells enter the anther locule and was converted to amoeboideus type. The 

endothecium was fibrous and anther dehiscence was longitudinal and extrose. Cytokinesis was 

simultaneous and mature pollen grains were yellowish, 31 um in diameter, triapertures 

(tricolporate) and echinate with small pores in base. Fruit was elongated and black achen. Traits 

such as the formation of capitulum inflorescence, its color, secretory (papillate) epidermis on 

the adaxial surface of petals, color and sculpture (echinate) of pollen grains, grown and bifid 

stigmata attract insects as pollinators and improves pollination. 

Key words: Anther, Style, Pollen, Capitulum inflorescence, Tapetum, Tajetes patula
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Abstract

The genus Artemisia (Asteraceae) with about 200-500 species, is one of the largest genus in 

Anthemidae. In order to study intraspecific diversity in Artemisia spicigera in the North-West 

of Iran, D.S.S. method was used in this research work. Eight special stations were determined 

using D.S.S. method for A. spicigera and floristic-ecologic data collected from each special 

station. In the survey of all special stations, 75 plant species were distinguished as associated 

species. As the result of analysis of floristic data, as floristic marker, 6 groups were 

determined. This groupment distinguished the existence of intraspecific diversity in A.

spicigera. Analysis of ecologic data was also confirmed the above mentioned groupment. 

Seed storage proteins were subjected to electrophoresis to determine the level and kind of 

intraspecific diversity. The results were also in accordance with the results of floristic and 

ecological results. Existence of differences regarding number and density of the protein bands 

indicated the intraspecific diversity in the populations of A. spicigera. Therefore, in this 

species, the groupment that introduced by floristic marker, was confirmed by ecological and 

electrophoresis data as well. This means that floristic groupment can only be used as a cost-

effective and efficient method to stud intraspecific diversity. 

Key words: Ecology, Electrophoresis, Intraspecific diversity, Floristic data, Artemisia 

spicigera, D.S.S. 
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Abstract

Studies have shown that salicylic acid (SA improves the resistance of the plant to 

environmental stress (heat, cold, drought and salt stress). In this research we studied the effect 

of salicylic acid on lipid peroxidation, sugars and the quantity of Na+, K+ ions in leaf and root 

of Ocimum basilicum under salinity stress. The plants were grown in pots until 4 leaf stages. 

Then, the leaves were sprayed with one of three concentration of salicylic acid (0, 0.01 and 

0.1 mM SA) for 5 days and salt stresses at 3 levels (0, 100 and 200 mM NaCl) were treated

for 5 days. Lipid peroxidation in leaf and root decreased significantly after treating with 

salicylic acid and salt water, but malondealdehyde increased significantly in root in 200 mM 

NaCl under the condition of the combination of the treatment with salicylic acid and salt 

water. Sugar and Na+ in leaf increased significantly with increasing salty stresses. Not only 

had the amount of sugar and Na+ decreased significantly under the combination of the 

treatment with salicylic acid and 100 mM NaCl, but also the amount of sugar increased with 

200 mM NaCl in this condition. The amount of sugar and K+ in root increased significantly in 

the condition of salinity stress with 100 mM. The combination of the treatment with salicylic 

acid and salt water increased significantly the amount of sugar in root under salty stresses 

condition. Both 100 and 200 mM NaCl, as well as the combination of the treatment with 

salicylic acid and salt water, decreased K+ significantly, that is, the presence of salicylic acid 

enhanced the effect of salinity. 
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Abstract

Citrus fruit has high nutritious, medical and economical values. Seediness is considered as a 

weakness in selecting high quality citrus fruits. Among polyploids, triploids produce seedless 

fruits. In order to produce triploid fruits, there must be a tetraploid plant, therefore, in this 

research; the production of tetraploid plant was highlighted in Citrus ourantifolia using a 

chemical material named colchicine through dropping method. 60 days after treatment by 0.2, 

0.6, 1.0 and 1.4% concentrations of colchicines, the flow cytometric investigation on treatment 

plants were conducted. The morphological and anatomical characteristics of tetraploid plants 

were investigated. Comparison of the leaves of tetraploid with diploid plants indicated that the 

leaves of tetraploid plants in length and width were smaller than the diploid ones. The height of 

tetraploid plants was reduced significantly compared with that of the diploid ones. Comparison 

of the density and the size of stomata and secretory sacs showed that the density of stomata and 

secretory sacs in tetraploid plants decreased but, the size of stomata and secretory sacs 

increased, significantly, compared with the diploid ones. The amounts of chlorophyll a, 

chlorophyll b, total chlorophyll and carotenoids in treatment plants showed no significant 

increase in tetraploid and diploid plants. 

Key words: Citrus ourantifolia, Tetraploidy, Colchicine, Morphological and anatomical 
characteristics

* Corresponding Author: afshar@guilan.ac.ir 



Journal of Plant Biology, 4th Year, No. 12, Summer 2012 1

Plant biodiversity in relation to physiographical factors 

in Afratakhteh Yew (Taxus baccata L.) Habitat, NE Iran 

Omid Esmailzadeh 
1*

, Seyed Mohsen Hosseini
 1
, Hamed Asadi

 1
, Pedram Ghadiripour

 2

and Abbas Ahmadi 
3

1 Department of Forestry, Faculty of Natural Resources, Tarbiat Modares University, Noor, Iran 
2 Research Center of Agriculture and Natural Resources, Khuzestan Province, Iran 
3 Department of Forestry, Islamic Azad University, Chaloos Branch, Chaloos, Iran 

Abstract

The concept of plant biodiversity is closely related to flora composition and is one of the 

important characteristics of plant communities which is always used as an index for 

ecological assessment of forest ecosystems. In this research, plant biodiversity in Afratakhteh 

Yew (Taxus baccata L.) habitat was studied by 30 sample plots (400 m2 area) with 3 times 

repetitions in land form units, 3 plots were taken by selective procedure in representative 

stand of each land forms. At each plot, plant biodiversity indices such as: richness, evenness 

and diversity with respect to physiographical factors were investigated. One way ANOVA, 

Duncan's multiple comparison tests and t-test were used to study differences among 

physiographical classes. The results indicated there was no significant difference between 

altitude and species diversity. Duncan's results showed that the average measure of richness, 

Diversity indexes of Shannon and Mc- Arthur and Pielou Evenness were highest towards the 

west. Also, the average measure of richness, the Diversity indexes of Shannon and Mc- 

Arthur were highest in 10 to 35% slope. 

Key words: Plant biodiversity, Physiography, Taxus baccata, Afratakhteh 
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