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Table 1. The different treatments for assessment of vital reactions of wild pistachio seeds
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Table 2. Mean comparison obtained from variance analysis of measured traits
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Table 3. Mean comparison obtained from main effects of experimental factors
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Figure 1. The effects of applied treatments on germination percentage of wild pistachio seeds
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Figure 2. The effects of applied treatments on germination rate of wild pistachio seeds
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Figure 3. The effects of applied treatments on shootlet length of wild pistachio

(S e dw ol ol iegh opl mW
Gy g dop Gl Sdpe a5 (olope
Gy g doyd il s S5 db jod Sials
@ Nlg o Sy Sl Gl oolatul b a4l joly (Sjales
Geos 395, 35 Bbp 3 Geeyer nl G
S ol L5 pingh > 1Y) Sk o (Seiei
s 93 5 plopwdir g (23S Jles 93 ply Jloo!
5 P. palaesting &55 aw ;0 Syun sl 5 20 il5
oy Gl cage P lentistina 4 P. atlantica
2 b a4 (1) Sgde bsS ol sy el
Sl Qi e OS0d GO)IF 5 cal ol dllie
2oy 5 (a3 0l e 9 blate Sl cov a4y glayly
ol e (B gl wizmes (V'+) el Condy b o
2 Slgic ojg) Vo (lopw 5 (253 ply Jlosl 2l
2 ) 8l cwle ay ok Gialer aoyy il
Oyl Kgzds gloyds (Sjales do)d i (o815
92 9 059y Tr (dlopu g (335l 9> Jilite
RSk Verr BOrs Sy bl g (23815 les
ol 3l edelcussdy s oaiiS wuli &S (F) wel oty yi
9 Si 3555 &9 97 S99 Blod @l cul wcal ingly
ol Pistacia gua sladiss jod ) 1) (Soiolnjed
9 yn Bl il bl plg Jles! plply aims o
slo g B Hh 0 (Sidaid 5 (S 05, g5
ey g o pd iulisl jglaiedy Pistacia s sladisS
(F) 28k 5095 9 p5Y yokt Sl
4 bgrpe jod SO by | (AL &5 (38 558
Ayl (pizzan g lgmol 358 5l glo g canl uix ol
Copw g doyd B 3 b e B oasdee oy

2B sl iy bl et 31 (S i 355,
$bygSh b cov )k Giale Nl canb
Wl Gla 0pS e )18 oy splde g il
oS W) g )b dlog oSS (a8 (el cull
@l (M) il yh Sidle ) pre slayially ]
oo 2 8S QLIS plo g Glagh cnl jl edelcawss
Pistacia s> sbass 5| gl jod  Jiale
Jole 55 las 151 cos a5 g0y cimd o L5 wlasls
Ol NySeo B gbye (ilpe g (IS
Eyoye ol & Wb 1 Sl cepe 5 dop
Swg I (L) SSle 3555 g5 93 g gorimd L
2 (s 355)) (Seigdaid Gres 355, 5 [ co
)" odliiw! 9 o o u;] L;Lzz,d.j}f )9;\;. )1 Ls)lﬁm;.
o ol Gl Sidler Copw g dop p gibxe
(F+) Slygd 5 ©5dls Bl L @l ool & 815 s
S sl oolazwl b jd diwgy (2035 o)l cillas
bl &8 wdbie ygd Gln e Sl oSl
S 33 355 5ok5 Sa 55 (F+) wn o it
Sboeolawl 5 SO o il sy e ol
OLLS Sl (il ) Fjalex dee sl So el gl
2 (FY) Loy JE @l Cow diwe )b &S
(V) ohlen 5 (o g (VF) ghlSen 5 b (o355
a5 Prosopis caldenia olS 4 )5 jailes adllasl
S 25 Jolo By (/90 5| i) 54l pSlas 28,8
el b a8 cul sadoslaiwl sl 5 (SolKe 2 5l5
S sl gudanl b 3 515 Cate Iyl 5yg0 43 dlis oyl
2y Callas 4y jody 355y yiwsd jd



¥y wlosd loylos 5 (23 0l 3 Gl Hles o 4 (Pistacia atlantica) 4 )4 sle slo STy

Jos 50 b cou &S ek S wil U ol
ly> yidg) Wl )3 ogbye (molopw 5 (2SS
Sy Cuo)p g )b VL Sialer G g i
._\5)13 BV d‘)%
OllS gl jl ol o 1) Blo (13 g Wi o
2 O UL 4 cwl (Saa ol ] o 0 i)
ol el 4251 il oS e slaJsho 05 Jasko
Gy i Ao goaisS (F) il 5o Slgiee 3
Sl oy Sl > e g Wies 1S 00 )l
Ol alojl gl 9 o0 edliitul (pag) 3y S0
b5 oo Voo e I 0319 ol 5l o3lisiel 45 A o
(7) d9die an sladldhy Job (il cage 3 5
A odre Gl QRIBL Cle 4 g )k (aley
by Jlgl ad) o8 3 e jsbay Slgi e
Crcus i Coge Cobye  pdlojw Bl atib
b g 3900 Ol yeaaed SlS 5 & 4 5 090 (S9er9n
sbmpl Giledld 3 gseyr nl B 4 g
(V0) bsho (23 Jigb 9 (YY) (olie dlge oaiSay o0
Sy dwl 205 axals ws, Gl el Sy .
JWd @ 9 980 Jsho 0)ld (15 Jasb el (pimen
A5le ool (slaiB @y (daolis GluS g e el ol
ey (b dte el o 9500 98958 b g S4IS
s Jolo S5l a0 1y O 3g)9 9 4038 s Jobor (55!
(F) 2580 WoazalS 43 il el coles)s 5 8 o0
5 (23l pw ¢ 25 Hlewd dw Db i Baio oyl s
23,5 o0 4 slalgly ady Gl el Spe al
Mo I3t sy Syt o ino 31 talef] ol gl
3 ces U3 1) iy dp el Jsb g j9d (il Cop
IS ity Slyis il 9 goi dogi o) Jlos! cul plu
@5k geail laolile]l 1 (6 slajles p ke
an g bl S S0 1) )4 @)'aal?; Slgs oo 5 D9y 50 lows
@ @9 b (V) Cusd dge ol Jos 005 gl (LS
Sl g osbye (adlope ((BIEE e dw B
9 o9k Gyl Cepw g dop GBI S
olejl ol A ladlih gad; slapasls
(P Jles aw lojen Jlosl 9 o0 (65
Gy g 2oy Gl Sy el g olojwdin
ol sl (pdag) M5y owimen g pod (il

gs,b)éés M&“
iogp ohliel Jow Sl plagh cpl sladja
dowsint BN & ol sl M) olKily

o)l cwl fhe iz ol Sk ok (Sjalx
Shooolamwl b plewd a3l aed o ol (gl
OllS Sl ol yh (Sial d9me slp S gdlguisns
CLdS D Wg o I 4 s Coww diwy gy &
Slogiml g Cow diwg s> &5 Pistacia juis calise
295, S Bybop 1y 395y cpl Wl o (OIS 56 St
» ) &8 pmh & (o 355) (Nidess
2 b GRS 090 S b cwl Sy daiee slaaigs
Gy s dusl Sy 51 o0litol |y 5 3y sy Loyl
2 Sids mloyw LS uicen (imedy cpl o

Sy Cwl Fhe e (S 355 005 Sbp
e u.{b.)Lo).w Cowl ):u9l.|an “:J9]0)A u.m.)ln).w )‘ oaliiwl
Wlo Ay Syme slaygeyon yiulidl 9 ABA Lials o
Ao aleril o 09y (IF) 98 e
Sly li (230l Sy & Cunl SlodiS S o8
(A) 2l daize loaisS ydy )3 alojw Sl (3505 Sl
Mg cage yk gyl HY & Jlas) )luw O > c—?ls)f
135 03,5 S gl by sl ol o el ]
A5y b 3 bl 4 a8 w8 o bbs a8 @ 1) anwlis bl
WS s el |y 0y sl oY 3l g Al il by,
s 1 (S 3955 (25 Brb iy ly culple (10)
Ul Dad e oolitel S sl b 20l
SRt Gres 355, (25 Sy ¥ G G9ose
4 o)lyen g 0398 Csbye (lopwdie ojlula 4 ek
) Gl Cepw g 2o JRIEL jdhted (lopw
Ll o w5l bl ool & ol sSan pol cpl sl
Sl plil p aSal p ogde Csbye olojwdin
015k Sl 5 il el el S50 4y 3 ey
by (lopw diz 9ycnlil 9 935 (0 @b ok il
Sl & (G903 0> Ui Hedy (Siailer ) gyide 2L
bl 1 oste laigle]] 5] Lol ol 395 o0
JWls (atagy 23y GRaljdl )3 1) Sy Sl g (23lo
o9y P8l slaydy (23S (g ) d e (LS
2 PG 6y egMe lend 5 (Sl s
soods o ) W Jldls adgl 43 9d (il duoyd il
Lol b anl a8 ob ull gyl e
(VA) Jlgusteds 9 (sotas) qulis b 48 392 yidir 098 gl
Ay oliel s il cuze U Ll o)b cilles
ceb Hh Ay (208A & A3k U ol 4 Sl
S5l Obgy womityd o dpde dradyy o e
Spo ol @57l it g 035 Spo il sy 558
odle Jsb (il (pioren 2gd e 2alS (odgy M)
Conl (Swn Simo3y (] ) 48)) 4 lajlegs I edlazal L



&l

1. Abu-Qaoud, H. 2007. Effect of scarification, gibberellic acid and stratification of three Pistacia
species. An-Najah University Journal for Research, 21: 1-11.1

2. Agrawal, P.K. and M. Dadlani. 1995. Techniques in seed science and technology. Second Edition.
South Asian Publishers, New Delhi International Book Company Absecon Highlands: pp: 109-113.

3. Ak, B.E., I. Acar, Y. Nikpeyma and A.L. Ozguven. 1998. Effect of container size and GA3
applications on the growth and development of Pistacia vera seedling. Cahiers Options
Mediterranean’s, 33: 203-207. o o ] . ]

4. ﬁ/lrt(ej_ca, ?I’?ag\l 2013. Plant growth substances: principles and applications. Springer Science & Business

edia. pp.

5. Bagheri, J., K Salehi and K. Taheri Abkenar. Effective factors on regeneration establishment and
quantitative and qualitative characteristics of Pistacia atlantica in different physiographic conditions
case study: Khojir National F_’arlg. Iranian Forests Ecology, 2(3): 1-12 (In Persian). ) o

6. Baninasab, B. and M. Rahemi. 2008. The effect of scarification, cold stratification and gibberellic acid
Treatment on germination of kholkhong seeds. Journal of Plant Sciences, 3: 121-125.

7. Be%/gi, M.J., M. Alizadeh, F. Ghaderifar and M. Sharifani. 2015. Dormancy removal in pistachio nut:
Influences of Hydrogen Cyanamid (Dormex®) as compared to ordinary seed chemical pre-treatments.
Advances in Horticultural Science 29(4): 171-175.

8. ﬁew$y, |2'D' and M. Black. 1985. Seeds physiology of development and germination, Plenum Press,

ewYork.

9. Chaabouni, A.C. and H. Gouta. 2002. Effects of chemical scarification and gibberellic acid on invitro
%erminatjon of Pistacia atlantica seeds. Acta Horticulturae, 591(7): 73-76.

10. Chebouti-Meziou, N., A. Merabet, Y. Chebouti, F.Z. Bissaad, N. Behidj-Benyounes and S.

Doumandji. 2014. Effect of cold and scarification on seeds germination of Pistacia atlantica L. for

rapid multiplication. Pakistan Journal of Botany, 46(2): 441-446.

11. Chelli-Chaabouni, A., M. Hammami, M.K. Gouia, R. Gargouri, R. Gargouri and N. Drira. 2010.
Effect of saht stress on Pistacia atlantica rootstock seedlings in nursery conditions. Option
Mediterranean’s, 94: 135-140.

12. Crane, J.C. and H.I. Forde. 1974. Improved Pistacia seed germination. California Agriculture, 28: 8-9.

13. Dorehgirae, A. and E. Pourabdolah. 2015. Composition of chemical profile of oil extracted from
Pistacia atlantica subsp. cabulica with Pistacia atlantica subsp. mutica. Pakistan Journal of Food
Sciences, 25(1): 1-6.

14. Galston, A., P. Davies and R. Satter. 2012. The life of the green plant, Translated by Mojtahedi, M.
and H. Lessani. University of Tehran Press, Tehran (In Persian).

15. Hartmann, H.T., D.E. Kester and F.T. Davies. 2010. Plant propagation: principles and practices (Vol.
1). Translated by Khosh-Khui, M. Shiraz University Press, (In Persian).

16. Heidari, M., M. Rahemi and M.H. Daneshvar. 2008. Effects of mechanical, chemical scarification
and strafication on seed germination of Prunus scoparia (spach.) and Prunus webbii (spach) vierh.
American-Eurasian Journal of Agricultural & Environmental Science, 3: 114-117.

17. Hosseini, V., R. Akhavan and M. Tahmasebi. 2012. Effect of Pistachio (Pistacia atlantica) canopy on
the spatial distribution of soil chemical characteristics (Case study: Sarvabad, Kurdistan). Iranian
Journal of Forest, 4(1): 13-24 (In Persian).

18. Isfendiyaroglu, M. and E. Ozeker. 2001. The relations between phenolic compounds and seed
dormancy in Pistaciasp% Cahiers Optins Mediterraneennes, 56: 227-232.

19.Jahanpur, F., R. Sohrabi and M. Fattahi. 2001. Phenological study of wild Pistachio (Pistacia
z(altlagtlca D)esf.) in Lorestan province. Iranian Journal of Forest and Poplar Research, 10(1): 256-269

n Persian).

20. Karimpour, S., G.H. Davarynejad, H. Rouhbakhsh and E. Ardakani. 2013. Data on scarification and
stratification treatments on germination and seedling growth of Ziziphus Jujuba seeds. Advances in
Environmental Biology, 7(3): 501-505. ) ) ) )

21. Kashaninejad, M., A."Mortazavi, A. Safekordi and L.G. Tabil. 2006. Some physical properties of
Estachlo (Pistacia vera) nut and its kernel. Journal of Food Engineering, 72§1): 30-38.

22. Khatam Saz, M. 1988. Flora of Iran-Anacardiaceae. Research Institute of forests and pastures press.
Tehran (In Persian).

23. Khosh-Khui, M. 2010. Plant propagation: principles and practices (Vol. 1). Shiraz University Press, 1-

373(F (In Persian).

24.Kindt, R., J.P.B. Lilleso, A. Mbora, J. Muriuki, C. Wambugu, W. Frost, J. Beniest, A. Aithal, J.
ﬁwimbb_o, S. Rao and C. Holding-Anyonge. 2006. Tree seeds for farmers. World Agroforestry Centre,

airobi.

25. I(_Iesgani,. H. and M. Mojtahedi. 2005. Introduction Plant Physiology. University of Tehran. 1-726 pp

n Persian).

26. Mehanna, LT G.C. Martin and C. Nishijima. 1985. Effects of temperature, chemical treatments and
endogenous hormone content on peach seed germination and subsequent seedling growth. Scientia
Horticulturae, 27: 63-73.

27.Mirzadeh Vaghefi, S.S. and M. Nasiri. 2013. The effect of physical and chemical factors on the seed
germination of and Crataegus assadii. Iranian Journal biology, 26: 366-373 (In Persian).

28. Mirzadeh Vaghefi, S.S., A. Jalili and Z. Jamzad. 2013. Effect of gibberllic acid, sulphuric acid and
potassium nitrate on germination the seed germination three species of Hawthorn. Iranian Journal
Natural Resources, 66: 135-146 (In Persian).



¥ wlosd loylos 5 (23 0l 3 Gl Hles o 4 (Pistacia atlantica) 4 )4 sle slo STy

29. Moselou, M. and Y. Erfanifard. 2016. Comparieg? different K-NN sampling methods for density
estimation of wild pistachio (Pistacia atlantica Dest.) with clustered spatial pattern in a Zagros open
stand. Iranian Journal of Forest and Poplar Research, 23(4): 626-636 (In Persian).

30. Negahdarsaber, M.R., M. Fattahi and A.R. Nasirzadeh. 2007. Physical characteristics and the best
EPetgod of )germi nation in pistacia atlantica. Iranian Journal of Forest and Poplar Research, 15: 11-18

n Persian).

31.Norouzi Haroni, N. and M. Tabari Kouchsaraei. 2014. The effect of hydropriming, halopriming and
boiling wateron seed germination of black locust (Robinia pesudoacasia L.). Iranian Forests Ecology,
2(3): 76-88 (In Persian). _ _ _ o

32. Peinetti, R., M. Pereyra, A. Kin and A. Sosa. 1993. Effects of cattle ingestion on viability and
germination rate of calden (Prosopis caldenia) seeds. Journal of Range Management, 46: 483-486.

33. Fg’ltto, B. and A. Di-Noi. 2001. Seed propagation of Mediteranean trees and shrubs, APAT Press,

taly.

34.Pelaez, D.V., R.M. Boo and O.R. Elia. 1992. Emergence and seedling survival of calden in semiarid
region of Argentina. Journal of Range Management, 45: 564-568.

35. Piri, A. and V. Mozafarian. 2014. Introducing medicinal plants of |lam. Zagro Press, IBp: 1-323.

36. Pourreza, M., J.D. Shaw and H. Zangeneh. 2008. Sustainability of wild pistachio (Pistacia atlantica
Desf.) in Zagrosfor&sts Iran. Forest Ecology and Management, 225: 3667-3671.

37.Rezagyan, S, M.R. Pourmgjidian, H. Jalilvand and A. Parsakhoo. 2009. Growth parameters of
Eéitafé% atlantica Desf under different soil conditions in Iran. African Journal of Plant Science, 3:

38. Rostami, A.A. and A. Shasavar. 2009. Effect of seed scarification on seed germination and early

rowth of olive seedling. Journal of Biological Sciences, 9(8): 825-828.

39.Schmidt, L. 2000. Guide to handling of tropical and subtropical forest seed, dormancy and
pretreatment. Danida Forest Seed Centre. 511 pp.

40. Shaltout, K.H. and M.N. EL-Shorbagy. 1989. Germination requirements and seedling growth of
Thymelaea hirsuta (L.). Flora, 183: 429-436.

41. Tajbakhsh, M. and M. Ghiyasi. 2008. Seed ecology. Azarbaijan Gharbi jehad Daneshgahi Press,
Urmiaﬂln Persian).

42. Tavakali, J. and M.H. Haddad Khodaparast. 2013. Evaluating the fatty acid composition of the oil
]ZS?(T fg‘J?itSZUIIs of two pistachio species growing wild in Iran. Chemistry of Natural Compounds,

43. Tigaz)u, M. and P.C. Oden. 2001. Effect of seed scarification, gibberellic acid and temperature on seed
%(irrznination of two multipurpose Albizia species from Ethiopia. Seed Science and Technology, 29:

44.Y ousefi, B. 2015. Comparison of morphological and chemical properties of wild pistachio (Pistacia
atlantica) fruit across two habitats in Kurdistan Province. Iranian Journal of Forest and Poplar
Research, 23(2): 368-378 (In Persian).



Ecology of Iranian Forests Vol. 3, NO. 6, AUtUMN N0 WINEEr 2015 ...ttt e 45

Vital Reactions of Wild Pistachio Seeds (Pistacia atlantica) to Seed Priming,
Scarification and Chemical Treatments

Milad Cheraghi®, Javad Erfani-Moghadam? and Ali Ashraf Mehrabi®

1 and 3- Graduated M.Sc. Student and Associate Professor, University of Ilam
2- Assistant Professor, Universitv of llam, (Correspondina author: i.erfani @ilam.ac.ir)
Received: Jun 29, 2016 Accepted: July 9, 2017

Abstract

Propagation of P. atlantica is through seed culture, however, the mechanica and
physiological dormancy decrease germination parameters of seeds in this species. In this study,
the seeds of Pistacia atlantica were collected at normal fully mature from mountain regions of
Dehloran city in the late summer of 1393. The skins of seeds removed and the seeds were
disinfected in sodium hypochlorite solution (1% of active chlorine) for 15 to 20 minutes and
then were rinsed three times with sterile water. An experiment was conducted as factoria based
on completely randomized design with three replications. Four factors were evaluated in this
experiment, including, scarification (control and sulphuric acid (H,SO,) for 10 minutes),
stratification (control, moist chiIIirég in +4 °c and dry chilling -20 °c), potassium nitrate (0, 1%
and 2% KNO;) and gibberellic acid (0 and 200 ppm GAs). Primary evaluation of vital indicator
in seed such as germination and shoot length of plantlets showed the effective role of seed
scarification by H,So, beside of moist chilling in +4 °c and trestment by 200 gpm GA;. Reslts
indicated the presence of mechanical barrier with physiologic dormancy of embryo that prevents
germination of seeds. Applied treatments had significant effects on improvement of seed
germination and better growth of seedlings. Also, seed priming with gibberellic acid had
positive effect on the primary growth of lings.
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