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Evaluation of morphological diversity in thornless blackberry in Mazandaran
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ABSTRACT

This research was performed to evaluate morphological diversity of 40 thornless blackberry genotypes to find their
relation with thornless resources. The samples evaluated based on blackberry descriptor in SANRU blackberry
collection. Results showed high diversity in empty seed, taste, weight and titrable acidity of fruit with 100, 59, 43 and
42%, respectively. Empty seeds showed positive correlation with number of shoot (0.325) and cross section of stem
(0.365) and negative correlation with fruit TSS (-0.393) significantly. Morphological cluster separated two different
class of thornless genotypes. The first class included Thornless Evergreen and Everthornless as first (chimera
cultivar) and second (tissue cultured cultivar) resources of thornlessness in blackberry and separated based on flower
lengths, TSS/TA, seed number and weight traits. The first class included most of evaluated thornless genotypes and it
indicated genetic and recessive type of thornlessness (tissue cultured cultivar) which is the most popular cultivar in
Mazandaran, Iran. Homonym genotypes identified, too. In second class, the vigorous thornless cultivars which could
be related to poly ploiid cultivars belonged to Merton source of thornlessness, separated from others. Therefore, two
early sources of thornlessness identified between Iranian genotypes inside of 'Merton thornless'. It seems that other
distinct thornless genotypes related to evolution of thornlessness in diverse climate of north of Iran and will be
valuable for future studies.
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Table 1. List of thornless blackberry genotypes collected in Sari Agricultural sciences and Natural Resources
University (SANRU)

Raw Abbreviation* Location Raw Abbreviation Location

37  cvTLSDrMoradi2 Mazandaran, Sari 21 cvTLShedayati52 Mazandaran, Sari

2 cvTLSDrSadeghi6 Mazandaran, Sari 22 cvTLNurnazari53 Mazandaran, Nur

3 cvTLSTaherpour9 Mazandaran, Sari 23 cvTLRahmadi54 Mazandaran, Ramsar

4 cvTLSshirazil3 Mazandaran, Sari 24 cvTLAQanbari60 Mazandaran, Amol

5 cvTLBMolaeild Mazandaran, Babol 25 cvTLAjafarzadeh63 Mazandaran, Amol

6 cvTLBforotan16 Mazandaran, Babol 26 cvTL.mashaal66 Unknown

7 cvTLBrazinejadl7 Mazandaran, Babol 27 cvTLSnurmohammadi68 Mazandaran, Sari

8 cvTLAdavudil8 Mazandaran, Amol 28 cvTLSmoafei69 Mazandaran, Sari

9 cvTLArezaeil9 Mazandaran, Amol 29 cvTLAbakhtiari72 Mazandaran, Amol
10  cvTLBaghajanzadeh22 Mazandaran, Babol 30 cvTLSrahbar73 Mazandaran, Sari

35 cvTLBizadkhast23 Mazandaran, Babol 38 cvTLQrastkhiz175 Mazandaran, Qaemshahr
36  cvTLAbakhtiari224 Mazandaran, Amol 32 cvTLQrastkhiz77 Mazandaran, Qaemshahr
13 cvTLmohammadi25 unknown 33 cvTL.unknown78 Unknown

14  cvTLSasadi26 Mazandaran, Sari 34 cvTLAhoseinirad80 Mazandaran, Amol
15  cvTLSkhosravi27 Mazandaran, Sari 35 cvTLSafzalian81 Mazandaran, Sari

16  cvTLSDrsadeghi34 Mazandaran, Sari 36 cvTLGILtaghipour82 GIL

17  cvTLAjafarzadeh35 Mazandaran, Amol 37 cvTLBmiladi85 Mazandaran, Babol
18  cvTLStaherpour38 Mazandaran, Sari 39  cvTLBkalantarig2 's® Mazandaran, Babol
19  cvTLBaghakanzadeh49 Mazandaran, Babol 39 cvTLSamuiio8 Mazandaran, Sari

20  cvTLMshojaei51 Mazandaran, Miandorud 40 cvTLANasiril00 Mazandaran, Amol
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* Four parts of each abbreviation are: "cvTL" as Thornless Cultivar, the first capital of location such as A: Amol, B: Babol, GIL: Gilan, N: Nur, Q:
Qaemshahr, S: Sari and R: Ramsar, with and the name of collector
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Table 2. Morphological characteristics and their units for evaluation of thornless blackberry genotypes

Raw Traits Unit Raw Traits Unit
1  Growth habit* Code 13  Leaf anthesis day num from 1th Bahman
2 Cross section Code 14 Flower anthesis day num from 1thordibehesht
3 Shoot diameter mm 15  ripening day num from Khordad
4 shoot number num 16  Fruit diameter cm
5  terminal leaflet cm 17  Fruit length cm
6  LeafletWidth mm 18  Fruitsize Rate
7  Leafside Code 19 TA %
8  leafLobe 1&0 20 TSSITA Rate
9 Leafletnum num 21 Seed num
10  Flowerlength mm 22 Seed Dry wei g
11 Flowerdia mm 23 Empty seed num
12 Flowersize Rate 24 Anthocyanin mg/100ml

*Codes are from UPOV, 2006
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Table 3. Descriptive statistics of quantitative traits of evaluated thornless blackberry genotypes

Unit Minimum Maximum Mean Std. Deviation Variation

1 Shoot Diameter mm 2.64 8.59 5.46 1.14 20.88
2 Shoot num 1.00 4.00 2.69 0.85 31.74
3 terminal leaflet cm 3.03 6.26 4,78 0.81 16.97
4 Leaflet Width mm 3.00 4,75 3.60 0.41 11.44
5 Leaflet num 3.00 5.00 4.39 091 20.72
6 Flower length mm 5.84 12.34 9.01 1.73 19.23
7 Flower diameter nm 22.05 37.56 29.67 3.20 10.80
8 Flower size rate 0.19 0.46 0.31 0.07 23.70
9 Leaf anthesis 1th Bahman 2.00 59.00 36.21 13.67 37.76
10 Flower anthesis 1thOrdibehesht 21.00 95.00 33.09 11.33 34.23
11 Ripening 15th Khordad 25.00 77.00 60.69 11.05 18.21
12 Fruit diameter cm 0.62 2.10 151 0.25 16.23
13 Fruit length cm 0.50 240 1.56 0.33 21.36
14 Fruit size rate 0.73 1.31 1.02 0.12 11.85
15 Fruit fresh weight g 0.07 4.37 1.90 0.83 43.60
16 TSS brix 6.10 13.10 9.64 1.66 17.22
17 TA % 0.25 2.36 1.07 0.46 42.69
18 TSSITA rate 3.87 46.00 11.39 6.72 59.00
19 Seed num 6.00 47.00 26.15 8.66 33.11
20 Seed Dry weight g 0.01 0.29 0.15 0.06 38.89
21 Empty seed num 0.00 10.00 1.98 242 100

22 Anthocyanin mg/100ml 136.37 414.61 247.94 59.98 24.19

el 00 Ao (2 Sileo 4 Jlire Blyoul Cand B (GBRY (63 i (0 p2) 455 oo

* Variation percentage (phenotypic variation coefficient) calculated based on the rate of Standard Deviation on mean.
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Table 4. correlation between morphological characteristics of thornless blackberry

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
= 2 B < < © 2 5 - —
« = < Q D 53 = o = D
2 g E & g g 2 8§ § £ 8 £ = 5 8 & » g 3
Eéﬁﬁgﬁﬁééﬁﬁécmgguﬁ 2 3
5 -0373* 02 -0.1 0 1
6 01 0.2 0 0.1 0.2 1
7 02 -01 -01 0.3 0.3 0.1 1
8 02 0.2 0 01 -0.358* 0.2 -0.2 1
9 01 -02 01 -02 02 0332* 02 -01 1
10 02 0.2 0 02 -397* 0 -02 0.883**-0.493** 1
1 0 -0.3 0 0.1 0.1 0.1 0.2 -0.1 0.1 0.2 1
12 03 -0.2 -0534** 0.3 0.1 -0.1 03 -0.2 01 0.2 01 1
3 0 -0.2 0.3 -02 02 01 -0508** 0.2 -0.1 0.2 01 -0439** 1
14 01 -517*%* -324* 0360* 0.1 0 0492** -02 0.2 0.3 0.420**0.507**-0.398* 1
15 03 -33%* -02 -01 03 0.3 -0.2 0.3 0.2 0.1 0.3 01 0321* 01 1
16 02 -408* O -02 02 0.3 -0.3 03 0.3 0.1 0.3 01 494** 01 872** 1
17 -02 -379* 02 -0.2 0 0.2 -0.2 0.1 0.2 0 0.1 0 409* 01 .343* 746%* 1
18 03 -0.2 -01  -346* 02 03 -424** 03 0.2 0.2 0.1 0 371* 02 .867** .893** 526** 1
19 0 -415=* 01 -0.3 0 0.1 -03 02 0.2 0.2 0.1 0.1 0.1 01 .386* .483** 363* 416** 1
20 -02 -02 -01 0.1 0.3 0 0.3 -0.3 0 02  .404* 0 0 02 -01 -01 01 -01 -01 1
21 02 0 0.1 -02 -388* 0 -417%* 02 -0.1 02 -03 -01 0.1 0.3 0.2 0.2 0.2 03 .371* -642** 1
22 03 -0.2 0.1 -0.3 0.2 0.3 -0.3 362 01 0.3 0.2 0 513** 01 .653** .811** .658** .760** .373* -0.2 0.3 1
23 02 -364* 02 -0.3 0.2 0.1 -0.2 0.2 0.2 0.1 0.2 0 518> 01 473** 700** .723** 621** 0.3 -0.1 01 .775%*
24 0 365 01 .325¢ 0.2 0.2 0.1 0.1 -0.1 0.1 0.2 -0.2 0.1 0.1 0 0 0.1 0 -393* 02 -01 01
25 -01 02 0.1 0.2 0.3 0.1 -02 353 0.1 0.3 0 0.1 0.3 0 0.1 03 325* 02 03 -01 .385* 02

*, **: Correlation is significant at the 0.05 and 0.01 level (2-tailed). 24 is empty seed and 25 is Anthocyanin.
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Table 5. Results of principle component analysis

Component 1 2 3 4 5 6 7 8

Eigenvalues 25.046 14.797 9.495 8.636 7.027 6.127 4.832 4.109

% of variance ™ 6.261 3.699 2.374 2.159 1.757 1.532 1.208 1.027
Cumulative % 25.046 39.843 49.338 57.974 65.001 71.127 75.959 80.068

Component

1 Fruit color 0.678* 0.214 0.129 -0.044 -0.292 -0.282 -0.175 0.03
1 Fruit length 0.843* -0.083 -0.012 0.363 -0.063 0.122 0.199 0.188
1 Fruit size 0.846* -0.103 0.015 -0.175 0.135 -0.059 0.047 0.232
1 Fruit fresh weight 0.743* -0.058 -0.122 0.435 -0.307 0.15 0.249 -0.052

1 Seed number 0.853* 0.131 -0.082 0.249 -0.061 0 0.137 0.05
1 Seed Dry weight 0.886* 0.104 0.044 0.119 0.15 -0.131 -0.066 -0.079
2 Flower length 0.272 0.791* -0.282 0.151 0.002 -0.004 0.122 0.176
2 Flower size 0.155 0.837* -0.159 0.085 -0.274 -0.008 -0.092 0.178
2 TSS 0.412 -0.629* -0.2 0.147 -0.114 0.017 -0.052 0.323
3 Leaf anthesis 0.145 -0.126 0.704* 0.406 0.122 -0.027 0.028 0.139
3 TA -0.009 -0.168 0.795* -0.162 0.038 0.062 0.013 -0.081

3 TSS/ITA 0.089 -0.053 -0.67* 0.215 -0.276 -0.11 0.01 0.46
4 Growth habit 0.188 0.064 -0.025 0.828* 0.317 0.056 -0.021 -0.195
4 terminal leaflet -0.075 -0.308 0.195 -0.578* 0.155 0.149 0.428 -0.275

4 Fruit diameter 0.564 -0.039 0.003 0.686* -0.117 0.221 0.24 0.06
5 Shoot cross sec -0.378 0.351 -0.148 -0.314 -0.449* 0.003 0.447 -0.222
5 Leaf let number -0.364 0.029 0.242 0.028 0.733* 0.113 0.164 -0.107
5 Flower diameter 0.243 -0.353 -0.228 0.047 0.55* 0.045 0.378 -0.125

5 ripening 0.012 -0.141 0.348 0.139 0.65* 0.4 -0.142 0.19
6 Shoot diameter 0.107 -0.061 0.007 -0.111 0.035 -0.89* -0.051 0.095
6 Flower anthesis 0.035 -0.092 0.077 -0.043 0.296 0.779* -0.145 0.111

7 Leaflet Width 0.206 -0.029 -0.024 0.061 0.109 -0.038 0.793* 0.03
7 Empty seed -0.025 0.381 0.444 -0.047 -0.061 -0.188 0.561* 0.106
8 Shoot number -0.325 0.337 0.35 -0.121 0.133 0.325 0.057 0.536*
8 Anthocyanin 0.253 0.108 -0.127 -0.036 -0.01 -0.026 0 0.808*

* selected as Significant, **Rotation Method: VVarimax with Kaiser Normalization.
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Figure 1. Analysis of di plot of thorn less blackberry sample indicated first factor (seed and fruit traits) second factor
(flower and TSS).
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Figure 2. The difference between pre-ripening color in two thornsless blackberry from Ramsar (right) and Sari (left)
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Figure 3. Cluster analysis for vegetative traits of thornless genotypes (the divisions were significant in 0.05 level
based on the typed traits except for unripe fruit color 0.10 level)

& @ik dshis 5l cvTLBKalantario2 5 (L, Ceow
&y Bblie (03 0 @dlg) bl (95, Ki sl
p95 5 Jol slrog, S 0 sy 4 aS (5l slaals
wisls b lbssy, Sl b by &5
Syl oy Pl s b (JeSge [Slis ol &L 5
2 (S5 E95 90 b A Wad SSE S,
B bl i bogaze S
Aged 50 Jol dlws jl g0 09,5 5 10 uizen
DB At 25 S s)be 95,0k 5 Jol 51 B o
dgad il 5l as,e Vel S Aol b og ais S
Al sl (Bl el 1 aS 09 8 05 cnl Koo
s 3y 05 plee az] il SKSE oy
5 iy sladiged )90 o Slbcsy, Sl
Hadadingjad & Moradi ) ol Siwd lo)l>

B i ¢y obélse )55l (2016

Ol ped 09 S py yo ad)S 1B Bl & jles

So by Gy eimres g i Glie Ll 1oy S
slaaises » 938l 5 widly gusiles XSy b ogee
il 5l el SO bl g Jel syl 51 (8L 50
Abdi et al.  siwgy o .cull 13 ol o
oyl axsl o ISSR Siles Ve 5l eolazal L (2018)
2oy Vol G 08B 4 bgrpe )0 (BOI3
S5 4 g o,ls Everthornless o3, L sy (gasilen
@lrals 5l g g Wlodg (o aiged 55 Gl s o0
4 g oyl S o)lgd Jlazmen b 93 (nl o
cvTLSDrMoradi= ) wslasl,  Jlasl eSS
ol » o958 .(evTLQrastkhiz175=Everthornless
S e Aged 9o (2018) Abdi et al. g zls jo
dshis 3l ovTLBizadkhast23 ol 4 gl ol b K0

el o5 bl ;o 9 b Jlois jo &8lg) Jb S el


WWW.SID.IR
WWW.SID.IR

Y4\ VWAVl ) 5,Les PR 8,0 ool SLEL psle

Al U"‘ .L..J) 2 Odes )BLML' 6[.%0[5.)‘).’ Aoy (R
Jobs S0 ol slaSied pow Joi 4 by
s (Merton Thornless) 55,0 o8, sladiges

e S e

u)yad.'s U’“’Q’ &)I OL:.MJ M&)l’gs’ o
Cho S Sygons Gl 5l e g 5kl leeal il
oz gl (Gyme b e g (onp (SeE) slee
g b eSS 5 o e (Bely (S B
o)l delsl flzman ol ol ol 00l (8o
305 Olpl (Sluwes jo (Coyner, 2004) 4.5 5 ol a5
Sgdzwe L@r') u‘)-ll )L>L'>" oL:.w Sl L':”) :-\J‘P é}wsa
eraiges 4l . s o] lasal b g adsl g4
Oolke (S diged ol ] (gamr JlSS 65 9o ]
ol &Y b caaS )l sdwlcawsa
51 evTLQrastkhiz175 4 L. 5l cvTLSDrMoradi2)
5 OBN) o O £9 (S Bged 5 (ol
5o lagl passl LSS 5 e sladiges (S p Jalid
dod b ooo)b asll) e gg (o)lB o iz e il
Loola by Gl o (@YU ass g )bl ol
Clarck & Salgado, ) dluS d=ls g9y 20,b
dezg Ll aii esmline  gagh ol o (2016
g 5y Slho G e 5 s Gl St
b 5l bl Glio ool (6535 9 Ol Aoung
g dmlgE BT ool cla s, Jlosl

Sl Rl
G9ld Ty 5 S 00Slidghy Colax bz )b (]
OB, 5 o e sl abewsin oad plonil Gliw b

23,5 oo 10y 5 K85 5 pe ] o yims

REFERENCES

Slgiono ol nl o 0,008 0525 (s BB by
oL Sad Y hled 5 L) ol S dasi 4
Col o0 sy a5 wsl bag)] oL slye Jols 4y
3 S sl g phaisle plinl pulye o
Sgs odslin byl SausTy,
b, @byl 6,5 54 Bl p onl il
Obaeal il Jolss Sliad (5,5 o ario 90 pS s
awd (pl 098 5 S Gadigei jo glie (S5
ol Sl ;0 £95 Al 09y L Lol wl cunlis
sleosls &L, LQQT SSw ol B o

Do 1y 5! @:-qu:u B

090 &iwd
3 Ol Bgad Jloz &5 0 digas b Jald pgo diws
oo sl Bols I Bl 5 42515 15 05,5 S,
Sl land, ol S it Cdo ind S Lo
8900 &S (gysbds D9 (o) 3l Ly egee S5, 0
Gl Gy 3l Gl pd) 5o 55 e
(V JS8) 0y 08 K5y g,y )8 SO, il
Jyame n g od; n laiges Jold lags) cplcudls
A a5 0e ol bl ey adly sl
Ol 5l s cgomgd s @l 4 azgi b o o0
5 pacles § goglate a8l Ll 5l a5 adlaie
s 4 olSST g andly Lo ol o pisle (3,0 At
Shisle w5 Gy el il Jlal bl L
S Bl £95 59, sl (nl 5 3)ls Sglite @ L3l
b Bble Jinglyiea o5 walsss 5B o
5wl gal S oy gble 5 Sal S
b cow Sl lie glepate solinal oo lls
(Asadi & Akhlaghi, 2015) ¢l 1 pH
GHlibosy, clie ogls 4 g L
Ja o Glades L5 pes Alws 0 cddodslin

1. Abdi, N., Moradi, H. & Hadadinejad, M. (2017). Evaluation Genetic Diversity between blackberry
cultivars. the first international and second national agriculture, environment and food safety

conferences, Jiroft. 336-368. (in Farsi)

2.  Ahmadi, K., Gholizadeh, H., Ebadzadeh, H. R., Hosseinpour, R., Hatami, F., Abdshah, H., Rezaei,
M. M., Kazemifard, R. & Fazli Estabragh M. (2015). Agricultural Statistics in 2013. Center for
Information and Communication Technology, Department of Planning and Economic, Ministry of

Agriculture, 147. (in Farsi)


WWW.SID.IR
WWW.SID.IR

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.
24,
25,

26.

e Olysle Hl o ol SlaSianl (B (LS LBESG, 95 (o) 10 Rer 5 goue vay

Asadi Kangar Shahi, A. & Akhlaghi Amiri, N. (2015). Advanced and Applied citrus nutrition.
Volumel. Agriculture Education & Promotion Publication (EATK pub). 3112p. (in Farsi)

Castro, P., Stafne, E. T., Clark, J. R. & Lewers, K. S. (2103). Genetic map of the primo cane fruiting and
thornless traits of tetraploid blackberry. Theoritical Applied Genetics. DOI 10.1007/s00122-013-2152-3.
Clark, J. R. & Finn, C. E. (2011). Blackberry breeding and genetics. Fruit, vegetable and cereal
science and biotechnology. Global Science Books, 5(1), 27-43.

Coyner, M. R., Skirvin, R. M., Norton, M. A. & Otterbacher, A. G. (2004). Thornlessness in blackberries:
areview. Small Fruits Review, 4, 83-106.

Coyner, M. R., Skirvin, R. M., Norton, M. A. & Uchanski, M. E. (2008) Assessment of genetic
variation among thornless blackberries (Rubus spp.) using random amplified polymorphic DNA. The
Journal of Horticultural Science and Biotechnology, 83(5), 543-548.

Clarck, J. R. & Salgado, A. (2016). Prime-Ark Traveler’ Primo cane fruiting thornless blackberry for
the commercial shipping market. HORTSCIENCE, 51(10), 1287-1293.

Dimi¢ E. B., Vujasinovi¢ V. B., Rado¢aj O. F. & Pastor O. P. (2012). Characteristics of blackberry
and raspberry seeds and oils. Original scientific paper. APTEFF, 43, 1-342.

Effati, A. R. & Hadadinejad, M. (2016). Propagation of blackberry via root cuttings, In procceding of
1th national symposium onsmall fruits, 11-15, Sep., hamadan, Iran. (in Farsi)

Gharaghani, A., Eshghi, S., Momeni, S. H. A. & Keshavarz, Z. (2011). Establishment of first
collection of Iranian rubus germplasm a preliminary study of genetic‘diversity pomological potential
and nutritional value of the accession. In: Proccedings of 13" Eucaroia symposium on fruit breeding
and genetics, 11-15, Sep., Warsaw, Poland. p.137.

Ghasemi, K., Haddadinejad, M. & Mohammadi, A. A. (2016). The.comparison of antioxidant activity
among three blackberry types in Mazandran. In: Pproceedings of 1% national symposium on small
fruits, Hamedan 15-16 September. (in Farsi)

Hadadinejad, M. & Moradi, H. (2016). Evaluation of genetic diversity of some Iranian black berries
based on morphological traits. Iranian Journal of Horticultural Science, 47(2), 371-382. (in Farsi)
Hadadinejad, M., Qasemi, S. & Azimi, F. (2015). Morphological diversity of black berries in some
regions in Mazandaran province. Iranian Journal of Harticultural Science, 46(2), 333-343. (in Farsi)
Jafari Najaf-Abadi, A. & Hamidoghli, Y. (2009). Micropropagation of thornless trailing blackberry
(Rubus sp.) by axillary bud explants. Australian' Journal of Crop Science, 3(4), 191-194.

Murray, H. G. & Thompson, W. F. (1980). Rapid-isolation of high molecular weight DNA. Nucleilc
Acids Resources, 8, 4321-4325:

Ozdemir, E., Ayanoglu, H., Giindiiz, K. & Bayazit, S. (2008). Determination of vegetative and fruit
characteristics of thornless blackberry genotypes in Hatay (Turkey). International Journal of Fruit
Science, 5(2), 77-83.

Perasovic, I. (2013). Red raspberry (Rubus idaeus L.) cultivars in a Nordic climate - morphological
traits and berry quality. Department of Plant and Environmental Sciences.

Funt, R. C. (2013). Growth and development. In: RC Funt and Harvey KH (Eds), Raspberries. (Pp
21-31) CABI.

Sedighi, E. & Rahim malek, M. (2015). Evaluation of genetic diversity of Rubus hyrcanus using Inter
simple sequence repeat (ISSR) and morphological markers. Biologia, 70(3), 339-348.

Shams, Z., Tafazoli, E. & Eshghi, S. (2015). Response of 10 Iranian native blackberries in high
temperature stress.in proceeding of 9th Iranian Horticultural Science Congress, Ahvaz 5-8 February.
(in Farsi)

Swanson, J. D., Carlson, J. E., FernandezFernandez, F., Finn, C. E., Graham, J., Weber, C. &
Sargent, D. J. (2012). Blackberries and Raspberries In: M.L. Badenes and D.H. Byrne (eds.), Fruit
Breeding, Handbook of Plant Breeding. Springer.

UPQV for black berry. (2006). International union for the protection of new varieties of plants, TG/73/7.
Wada, S. & Reed, M. B. (2010). Seed coat morphology differentiates blackberry cultivars. Journal of
the American Pomological Society, 64(3), 151-160.

Wrolstad, R. E. (1976). Color and pigment analysis in fruit products. Station Bull. 621. Agr. Exp.
Sta. Oregon State Univ., Corvallis, OR, USA.

Zargari, A. (1989). Medicinal Plants. Tehran University Publication. (in Farsi)


WWW.SID.IR
WWW.SID.IR

