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Abstract

Prosopis farcta is resistant legume species to salinity and drought, has the capability of nitrogen fixation characterized by extensive root
system vegetation structure useful for soil protection. The detailed knowledge of biological processes of this species can be useful for its
cultivation on desert land. This study aimed to investigate the effects of different treatments on seed germination and survival of seeds in
two regions around Semnan, Sokan (as the understory of pine and black locust plantation) and Soofiabad (as a desert shrub land). The
amount of germination of these seeds from two region was estimated by 22 treatments through mechanical (scarification by sand paper)
and chemical treatments (sulfuric acid, nitric acid, sodium hydroxide), each treatment in three period of time (10, 20 and 30 minute) and
control treatment under greenhouse condition. Furthermore, some parameters such as seed germination speed, height and diameter of
seedlings were studied by applying 22 different treatments. The results showed that the highest germination and growth of seedlings
were observed under physical scarifying treatment and under Sulfuric acid treatment after 10 minutes. Amount of germination in
mechanical treatment (scarification by sand paper) in Sokan seed (71 percent) was more than Sofi abad (57 percent), significantly.
Increasing the time of sulfuric acid treatment (from 10 to 30 minute) decreased the germination of seeds (maximum germination in
Sokan region in 10 minute treatment was 53.4 and in Sofiabad region was 28.3 percent). The germination rate in Sokan forest ecosystem
under scarifying treatment and sulfuric acid (10 minutes) was significantly higher (53.4) than those in desert ecosystem Sufi-Abad
(28.7). Moreover, the results of electric conductivity test also showed that the Sufi-Abad had lower quality of seeds. As electric
conductivity in Sokan and Sofiabad seed was 3.36 and 6.84, respectively.
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Table 2- Results of F in Mutual effects of region and treatment on Prosopis farcta species growth factors

. Jg5 gl i s
e Seedling Height Diameter MTE MDE DES
Growth %)  ~cecNg MElg !
cm) (mm)
: bl il
TR 46.57+ 70.04+ 556>  14.86* 46+ 1047+
(Treatments Effect)
KW
o 10.58+ 102.09* 6.23¢ 12.76 10.81+ 11.25%
(Origin Effect)
Iyl 5
0.49 3.86% 0.49 ™ 1.81m 0.46 ™ 0.53"™

(Treatment™ Origin Treatment)

Sl gme 35 pde NS 5 o5 44 cla.» 23 Gl gme ¥ F (s 5340 c]a..: 23 Gl g™
* Significat in level of 95 %, **Significat in level of 99 % , ns No significant

o Jss J_flé (Vdsd>) ol 6JJT@? 23 é;ﬁﬂ

epsr A

WS Al e

J;U Q‘J‘._:.A :ﬁ@ 4o S))buw CM Br)
3 e O g SR SHL oy gy lasles

Coldos Ol a5 L aS 035 5LT o5 sl

B A s )4 g 2

q( Soulkan Germination %o Spufi Abad Germination 3%
80 3
70 b
5‘ 60 b
% 50
7 40 - | q
o] T cde
b0 Ledef Tdef ; def  cdef
i af & ef T of
_ 20 ¢ E ef . ef ef T ef Tef
a1 ek EEE
£y [ ™8
E control H2504 H2504 H2504 MaDH MaOH MaOH HNO3 HMO3 HND3 Kharash
E 10min  20min  30min 10min 20min  30min  10min 20min  30min
= Trzatment: L s

Layds oy deo s p Calises slayles w&—\dﬁ.’z
Fig 1- Comparison of difffernt treatments on seeds germination

bl (6 i oW, A :l{Tu.é}.,a

B Jlgg 4y by Cilisko S sles F1 duglio
Sladlps by b Calisne slasles IV IS
i go a4 ) blan s o Ol 1) &S, 46S
sl 51 g ST 350 5 OIS s ailaian 55 2 sladlei 5
ar S 0ol 0L 1wy b o 5V s H 5 Sl

O 03 Cpmoman g adbate 95 Ol 53 ()15 sae oD

14y

B ls £l » Cilise b slos 1 duslio
P Ol g adlaie 93 2 55 Jlgs pls))
Al Gl s Ve S gl el
L3 e K55 sled 53 5 el 4 ol (5 l3 ey sb
o 9 8 el jlas L adarly o (Y JSC8)
o=l 02 o Oilest Ol Dode 531 L oS5 ptn
SBJlg 5 IS s izbls i3 bl 5 gl asles
ey e O g A 55 sl 5l sl



WA Ols ) 5 5l / Y oslads /A Al / Ol 5l 5ds (6555 5 p e 4 23 OLSas 5 ol e

I 5 g5 G 5 5 s Wl abeor 51 K03 (slasles 51 b 3 3 e
12 WS g gl ) B s Jy gl
10 Soukan Height Seadling Soufi Abad Height Seadling 5
b
8 bed

d bed cd bﬁd be
de
©1efg de def I . ef
3 h fg g B
& g = gh
h h
0

control H2504 H2504 H2504 NaOH NaOH NaOH HNO3 HNO3 HNO3 Kharash
10min  20min  30min 10min 20min 30min 10min 20min 30min
Treatments (T 9%

Height Seedling  (¢m) B¢ g4 ;1

5548 N5 pliss)  Calibee (5o )lers duy e Y I
Fig 2- Comparison of difffernt treatments on seedling hieght

1.8

W el o S g ddy
16 abc Soulan Diameter Sonfi Abad Diamster 8
1.4 abc
abe

1.2 be
1 1
1
E
H 0.8

[ hameter

control H2S04 H2504 H2504 MNaOH NaOH MNaOH  HNO3  HMO3 HNO3Z Kharash
10min  20min  30min  10min  20min  30min  10min  20min  30min

Trezatments s

P T R I A
Fig 3- Comparison of difffernt treatments on diameter of seedling

SUT 3 5o 4 s OIS g ailate (gt yds sl 03 5 Al Olo) (Slan = adiste Sl ST dwlio
sl Jlad y oz Bl iy Sel5 S Sl o By Qb ST g

e olas Jlasl 03 Sonke ol 31 K 5] pnntond LLMTE, MDE, DES (sla ully op55lee ¥ d g

oot Sl 3 Sl 3 il al 531 O ot ns on 0L allan ) e (sl 51 S
winL:A ‘QL‘) e ﬁ‘f‘b‘&fﬁ%‘}%“f})@ L:Uh)u\—: du\.&f.wd‘j ob)uﬁ,ﬂS’ codal @)m@b

Shad s bgs e Ol o i 5 (K58 (3 5l Fesliw

\a¥



\VQ/\QL’;.M.A)}J:«'L"/YQJL@//\AB/Q‘J._’"JJUL;J}LJ}(}J.;qj@

S 5388 65 5k Ol B slasles 1

anlan 5550 cla bt 516G 8 1, MTE, MDE, DES (gls zul,b Sk =¥ J s
Table 3- Mean of MTE, MDE, DES parameters in each treatment

2 - 5
o —~ — — ~_ ~_ —_ —_ —_ ~—~ ~—~ ~—~ ~—~
[ = a2 48 8E 88E&E 8S8&E ITE£ I Ik< o= o= o=
1 E 12 4848 2E 25 2E QF QE QE QE RE QE
5§ '8 ™Mt £8 T8 ¥5 28 28 25 £8 T8 <8
S T8
O g
ke Ble e Soukan 55.33 46.56 50.66 51 55 50.5 51.11 52 50.55 50.1  49.02
(MTE) LT s
: 56 46.62 50.72 52,66 5566 50.66 51.33 54 54.88 54.6 52.76
Soufi Abad
O g
gy o o S Soukan 0.19 1.26 0.31 0.27 0.23 0.23 0.19 0.15 0.35 0.47 0.95
(MDE) LT b e
o 0.11 1.3 0.23 0.19 0.15 0.19 0.15 0.11 0.25 0.31 0.51
Soufi Abad
Ol o
Wi . 5.9 0.78 2.1 3.8 4.3 5.4 5.9 75 3.1 2.22 1.06
G35y O o S Soukan
(DES) T b s
C S 9.09 0.97 4.3 5.6 7.4 5.9 75 9.09 3.8 3.3 1.9
Soufi Abad

S8 ml Ol a5 A0 35d> &S Ll 4 g
Gy S pi3sh pde (Sle 4 g (fuy Sl (AU
ool b Sl s 3l 5 5 ol O &0 S
s S ST oS O yb sl s e
;-5 «(Bakhtavar and Omidi, 2014) (gl 5 55T
F e s (S (B slad alie o
1y osbanw LB L a5 25 Hled o575 568 5 i)
S8 5 eyl Ol s lazasls i idu |
Seues gl £ 63, «(Olmuz and Gukturk, 2009)
& das e 0Lz (Colutea armena Boiss. & A.Huet)
NS CTTAPI| EUHEE-WyTC VyP: PUN NI DN
el il byl S5l
jsj_a)sa_(;\;owwjjd_ﬂ@u&gg—@
i A1 5 5l gl e Oloj e Sl 31 cadlate
Ola Sodn mal 580 05 oudls 5y ) Ol e (S35
S bl Ll 13 0k oy e ) e s
L o n (o pn #0) deaS 55k ks 5 (o 53 £0)
A ebaod iy Sl caw Glas Ol Sde 153
o s 5 e ples bl pl 55 i adlate 5

dw‘w|b&)a‘)6ﬁ@cuw))v&hﬁw

V40

P e ol 4 4 S SIS Sled (i e
33 Olge ol 5 42815 &35, OLs s 5:S0ke 3 1) Ol e
e L e a5 3T B0 5l g O g adlats
R N T | E AT S P e T PR H S PR N o
Sl YL O e S A3 S el
.(Ista, 2006)

Sz

.

G ol oy 5 L bl i ol

~ (Ortega Baes et al., 2002) o1,Lan 5 ol &S )
(Prosopis ferox Griseb) ;45 158 55d0 63,
3 (S8 s ) glad Lo e 481y (e
2 &5 Wl Ol VL o (2 31 2) (SO
Sy alin Sladss 3,05 Cillae (ol ol 568 655
4S 51> plas (Fabaceae) ol lspls ol gl OlS
e il ol 5 eslem JEIST Jlanzal
OHSan 5 Ly e 35 OLalS ol Hd
e ol S slasdls s (Eisavand et al., 2006)

(Astragalus siliquosus Boiss) o8 slai 8 Hd ol



\VQ/\QLLMA)}J:«'L"/YQJL@//\&/Q‘J%‘JJUL;J}LJ}r}.&Aij@

s «(Farhangi abriz, 2015) - T Kea 5 .couils
(Vigna radiate L.) ils jdo oS (g9 slanillas
Sl 4 g e (515 5 (BT OT el o7 il
o Kb el s e VW CdS L glasd A5
DLalE i) olSs 55 asme Joolge 48y o
slaalls s (a\_<,.a 5 Cadsses bl 5o (65l
o= s e S S banalS S8, T (S,
a1y 68 55 sbanals 5 oy glaydy Wy Lol
Eeb 5L les .(Norhoseini, 2014) dils of an
Conle ok il a5 258 o0 S S glasd A5
S Slaydy Ol e Rl 3 Eel b se () a3
s Godo sla ol Sl s OYsE o
OLals 5, Shes Ll 5 o, cuiS” .(Beigy, 2010)
4S ol das 13 b Cos B b g3 ) 25
o3 O w5 Ghgs o (il oYL oS
Olej Sdee 8L Y yame S5 55 2 YU OLE e
a3yl 50 CodS L (VU sl (Soen 541
Olaj Do 58SLe (g3ks iyl o 4SS5k
s Al g pdo S sl S 48 il
Iy 1l 5 o o o 2alS ¢l L (Omidi, 2011)
ol Gy ol 87 5 5y il g5 55 5 558 5 S o0
Glaas g S 0T Ko ool Conily o) Kb O e
Ad ey Ay e 13 (WASTL sk I ol
il Sl s, See it sy basa S
5 = liS - Cuas g (Ghassemi-Golezani, 2008)
Sl 4 ol s Julge 51 55 S (6,0 30

.J}fﬂo.d o §5 °“’t‘iTL5u &“}}i

S 5 4o

b 3 515 0T 51 s 5 (o3l 2818) SIS

Jo 1y s o m (aidn Ve &S5 5d) i)

V4%

> «(Ramezani, 2010) sl.zs, b Ak ol
30 sbods ;3 NaOH 5 HNOs (sla jls 56 o)y
O g5 Ol s o575 568 (slaydss (55 ads Ve
Lwg a5 il Hles aS Hebolen syl Calls
Loy Sl el aids Ve oSG pil sl 5 o5l
35 el Jlasl 5l oy 55 Ladlgis5 plisl ks s,
Slail sl QL 1) (6 i 2ol 53l adlete 95 a5 Hles
w3 30 63 p selasT b (Ensafjo, 2014) e
Lol 1 oy 1 5 slate 4 (Vitex L) <t oy
Calibe Slio G55 2 (B3 5 S0 5l ks
S e S e 55 345 51 0L ol
zils adlg 5 Ul (S0 5 o ol

3 oy by O e Ol 3l ol T s 4 s
adlosg g en gyl b Calidee slasles Jlas!
Db am b o O 5 Ol (2S4S (5524
03 4 Al Hlass 4 b o Ol (2 5 (P35 &
ol il 3 oo ool Sl Ly i
e oy YL L (s Bl glasles
350k g ol 55 p 5 Ay S e o
L aS s S 5,058 (Barbosa, 2005) ol )LSes
S 3 gy e SO b 2 S
W28b ol 8l gyls s b 4 gy ad sl

g:._i,,ol)_:ndv\_m;ﬂame@M{@u
ST g oy 1 i O g S 5L sla sy
PSR U N P PR CHCK B SN
e Sl 03 4 3 ime (2B V0 S 5 g
5035 30T D50 5l Foli S O s slayds s, O
5 FLEL L STOE s by 1 Jeol sladlg 5
il 5 5125 7 52 ST B o b dnslie 53 (6 i 5 B
sl bl s Sosa e b el ool o
SLadS 5 Sn 0l 55 e cailin 35 DL (318 o 5
RS (53 S i pp i b sl S
Sl 3235 3 (56 e D155 55 5 ol s

O s slaydey CodST 5153 5 Fge Jalse 51 gl



WA Ole 5 5l /Y pladi /A Ao /Ol 5y (5553 5 pshe 4 /50 S 5388 65 5k Ol B slasles 1

313 O (6 iy 95 ¢ Shls Hlees s L oS58 glaal glasd gladlg s uomer AS o

BTSN I PN (SR S R - A N

Reference &b

Aliero, B.L., 2004. Effect of sulphoric acid, mechanical scarification and wet heat treatments on germination
of seeds of African Locus bean tree, Parkia biglobosa. African J. of Biotechnol. 3(3):179-181.

Alivand, R., R. Tavakol Afshari, and F. Sharifzadeh. 2013. Germination presses analysis of Brassica
napus and prediction of seed deterioration in different condition of seed storage, Ir. J. field Crop Sci. 44(1):
69-83.

Anonymous, 2015. Plants Database, Natural Resources Conservation Service, USDA,
plants.sc.egov.usda.gov, USA.

Aydin, I, and F. Uzun, 2001. The effects of some applications on germination rate of Gelemen Clover
seeds gathered from natural vegetation in Samsun. Pakistan J. Biol. Sci. 4:181-183.

Bakhtavar, Z., and H. Omidi, 2014. The effect of hot water treatment and mechanical abrasion on seed
germination of medicinal plants Prosopis (Prosopis farcta L.), First Int. Conf & the 13th National Conf. of
Crop Sci., Crop & seed Sci. & Tech. Conf., 26-28 Agust 2014. Iran.

Barbosa, D., M.O. Gealdo, M. Alvarenga, E. Matovani, and F.D. Sants, 2005. Effect of acid
scarification and different temperatures on physiological quality of Strelitzia reginase seeds. Rev. Bras.
Sementes. 27: 71-77.

Baskin, C.C., and J.M. Baskin, 1998. Seeds, Ecology and Evolution of Dormancy and Germination.
Academic Press, New York.

Baskin, C.C., P. Milberg, L. Andersson, and J.M. Baskin, 2004. Germination ecology of seeds of the
annual weeds Capsella bursapastoris and Descurainia Sophia originating from high northern latitudes.
Weed Res. 44:60-68.

Beigy, T., 2010. Effect of position on the mother plant seeds on seed quality chickpea cultivars limited
irrigation conditions. M.Sc. thesis, Fac. Agric, Tabriz Univ, Iran. (In Persian)

Dehghan shoar, M., A. Hamidi, and S. Mobaser, 2006. Evaluation of methods of seed vigor. First Edition.
Agricultural Education. (In Persian)

Eisavand, H.R., H. Madah Arefi, and R. Tavakol-Afshari, 2006. Effects of Various Treatments on
Breaking Seed Dormancy of Astragalus siliquosus. Seed Sci. Technol. 34(3): 747-752.

Ensafjo, M., 2013. Evaluation of methods of breaking dormancy shrub Vitex. National Conf of passive
defense in the agric sector, Gheshm, 21 Novamber 2013. Iran. (In Persian)

Farhangi abriz, S., 2015. Changes in density, performance and quality of mung bean seeds and different
irrigation treatments. M.Sc. thesis, Fac. Agric. Tabriz Univ, Iran. (In Persian)

Ghaderi, FA, B. Kamkar, and A. Soltani, 2008. Principles of seed science and technology. ACECR-
Mashahad. (In Persian)

Ghasemi Pirbaloti, A., A. Golparvar, M. Riahi dehkordi, and M. Navid, 2008. The effect of different
treatments on seeds dormancy and germination of five species of medicinal plants of Chahar Mahal and
Bakhteyari Prov. J. Construction 74:185-192. (In Persian)

Ghassemi-Golezani, K., B. Dalil, A. Muhammadi-Nasab, and S. Zehtab-Salmasi, 2011. Response of
chickpea cultivars to water deficit in the field. Notulae Botanicae Horti Agrobotanica Cluj-Napoca. 36: 25-28.

Harris, P.J.C. N.M. Pasiecznik, M. Bradbury, and L. Ramfrez, 1998. Problems and potentials of
Prosopis. Pp: 277-293. In: H.D.V. Prendergast, N.L. Etkin, D.R. Harris, and P.J. Houghton (Eds.). Plants for
food and medicine, Royal Botanical Gardens, Kew, UK.

ISTA. 2003. Hand book for seedling evaluation (3.ed). Int. Seed Testing Assosiation. Zurich, Switzerland.

AR\Y%


https://en.wikipedia.org/wiki/Natural_Resources_Conservation_Service
https://en.wikipedia.org/wiki/United_States_Department_of_Agriculture
https://plants.sc.egov.usda.gov/java/

WA Ols ) 5 5l / Y oslads /A Al / Ol 5l 5ds (6555 5 p e 4 23 OLSas 5 ol e

Khaleghi, A., A. Dehghan, and N. Moalemi, 2010. Sulfuric acid and water-heating effects on seed
germination indices Tamarindus indica and Acacia Arabica, Ir. Horticultural Sci. J, 3: 20- 27. (In Persian)

Mozaffarian, V., 2005. Trees and shrubs Iran, Farhange Moaser Publis, Tehran, Iran.391-392 (In Persian)

Norhoseini niyaki, S., 2014. Evaluation of potassium leakage and electrical conductivity tests in the
evaluation of peanut seed vigor produced in Astaneh Ashrafieh. Crop, J. 5(1): 93-118. (In Persian)

Olmez, Z. and A. Gokturk, 2009. Effects of Cold Stratification, Sulphuric Acid, Submersion in Hot and
Tap Water Pretreatments in the greenhouse and open field conditions on Germination of Bladder-Senna
(Colutea armena Boiss. and Huet.) Seeds, Seed Sci. Tech. 35(2): 266-271.

Omidi, H., 2011. The effect of hormone salicylic acid and scarification on germination characteristics and
proline content, soluble protein and carbohydrates seedling (Prosopis farcta L.) under saline conditions.
Range and Desert Res Ir. J. 4: 608-623. (In Persian)

Omidi, H., P.F. Movahedi and P.SH. Movahedi, 2011. Effects of hormone salicylic acid and
scarification on germination characteristics and proline content, protein and carbohydrate solution Prosopis
seedlings (Prosopis farcta) in saline conditions. Ir. J. Range and Desert Res. 4(18):359-369. (In Persian)

Omidi, H., A. Soroushzadeh, A. Salehi, and FD. Ghezeli, 2005. Rapeseed Germination As Affected
By Osmopriming Pretreatment. Agric. Sci. Technol. 19 (2): 125 - 36.

Ortega Baes, P.o.de M.L. Viana, and S. Suhring, 2002. Germination in Prosopis ferox seeds: effects
of mechanical, chemical and biological Scarificators. J. Arid. Environ. 50:185-189.

Patane, C., and F. Gresta, 2006. Gearmination of Astragalus hamosus and Medicago orbicularis as
affected by seed-caot dormancy breaking techniques. J. Arid Enviro. 67,165-173.

Ramezani, S., 2010. Effect of physical and chemical treatments on seed Germination and Dormancy
breaking of prosopis farcta. Inter J. Natural and Engin sci, 4 (1): 45-48.

Ramos, K.M., J.M. Matos, R.C. Martins, and I.S. Martins, 2012. Electrical Conductivity Testing as
Applied to the Assessment of Freshly Collected Kielmeyera coriacea Mart. Seeds, Int Scholarly Res Net, 1-5.

Rozrokh, M., K. Ghasemi Golozani, and A. Javanshir, 2002. Relationship between seed vigor and field
performance in Chickpea (Cicer arietinum L.) Agric. Res. Seed and Plant Improvement Ins, 18(2):156-169.

Shoukurullaev, S.P  and I.K. Khamdamov, 1976. Uniform germination of (Glycyrrhiza glabra L.)
seeds. (Abstr.) Hort. Abst. 47:5923.

Sohani, M., 1999. Seed certification. Guilan University Press, 160 pp. (In Persian)

Tang, D.S., M. Hamayun, Y.M. Ko, Y.P. Zhang, S.M. Kang, and 1.J. Lee, 2008. Role of red light.
Temperature, stratification and nitrogen in breaking seed dormancy of (Chenopodium album L.) J. Crop Sci
and Biotech.11, 199-204.

Tavili, A., M. Abasi Khaleki, and M. Moameri, 2013. Effect of different treatment on breaking seed
dormancy and germination and some charecteries of Astragalus gossypinus, Ir.J Seed.Sci.Tec, 1(1); 64-72

VaA



