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Figure 1. General location of the study area in Yazd province (right) and the enclosure and cultivation area of
(Bakhtiari village (left)
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Figure 2. View of the reforestation area (top) and planting holes with almond seedling (bottom)
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Figure 3. Ambrothermic curve of the study area
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Figure 2. Survival percentage of seedlings in different methods
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Table 1. Descriptive statistics of the studied variables in the first year-irrigation section
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Table 2. Results of independent t-test to compare the growth of almond seedlings in two methods of direct sowing
and inverted potting
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Table 3. Results of analysis of variance test to compare the growth of almond seedlings in three different methods
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Figure 5. Comparison of planting methods in terms of total height
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Figure 6. Comparison of three methods in terms of height growth
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Table 5. List of plant species in the planting area
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Lactuca orientalis Boiss. g salS dloss ale
Allysum minus L. dog B Sy e
Stachys inflate Benth. SSS0b bl Al dis ale
Ebenus stellate Boiss. Fos 9> sl
Torularia torulosa Desf. R Al ale
Euphorbia gedrosiaca Rech. W Al dis ale
Muscaria neglectum Guss. M sl dloss e
Ziziphora tenuior L. S S e
Valerianella oxyrrhyncha Fisch. W Sy e
Stipa parviflora Desf. EpsS orins] dlots> e
Scorzonera pusilla Pall. A ol K sloas dllw g ale
Nonnea caspica Willd. &) pude Sy e
Onopordon caramanica Sl an s dAlwgs e
Psathyrostachys fragilis .Boiss. 2y — kGl dlots> e
Ixilirion tataricum Pall. SHls dlots> e
Lactuca glauciifolia Boiss. WSy gsnlS sy e
Echinochloa platyloba Dc. ojyLogs Alo x>
Convolvulus fruticosus Pall. Som slag
Astragalus terrestris Kitam. oF Al sy ale
Roemeria hybrida L. Ly Sawgye S5 s ale
Bromus tectorum L. sl o) dlo s ale
Senecio glaucus L. oS Ay e
Callipettis cucularia L. ol sy e
Tragopogon jezdianus Boiss. ©dp Kb slag
Paracaryum rogulosum Boiss.
Artemisia aucheri Boiss. Layd slag
Hordeum murinum subsp. glaucum Steud. o 93 9> (el J5) Al ale
Amygdalus scoparia Spach. (SKalsly) mgS" plaly Gl )y
Amygdalus lycioides Spach. oS5 laos
Iris songarica Schrenk. g 355 dloss ale
Echinops lalesarensis Bornm. &l Y =i, Al xx e
Prangos ferulacea L. el Al xx e
Dianthus macranthus Boiss. Shiol S s
Chrozophora hierosolymitana Spreng. 8y — S,y Al als
Salvia sclarea L. 5 wye dlots> e
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Table 7. List of plant species in the area under grazing
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Tris songarica Schrenk. g 355 Al s> ale
Hordeum murinum subsp. glaucum Steud. o 93 9> (el J5) s ale
Artemizia aucheri Boiss. Loy sl
Senecio glaucus L. ol y Ay ale
Astragalus terrestris Kitam. oF Al x> ale
Convolvulus fruticosus Pall. Sy slas
Ziziphora tenuior L. S5 Ay ale
Bromus tectorum L. e Ay ale
Peganum harmala L. Aol dlodis e
Chrozophora hierosolymitana Spreng. B3yl —SSS, Ay ale
Malva neglecta Wallr. Sy dlodis e
Scorzonera pusilla Pall. AgigS ol S loas dlugd ale
Malcolmia Africana L. e g9 e Al ale
Conringia perfoliata C.A.Mey OO B S Ay ale



https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.6.5
http://drnl.sanru.ac.ir/article-1-142-en.html

[ Downloaded from drnl.sanru.ac.ir on 2025-10-27 ]

[ DOR: 20.1001.1.27174425.1399.1.1.6.5]

¥\

WA il g ke /Y oyless /gl Sl / i (8] sls g s 550

& Sy doeS opl 4 B2y ol ALS jo5 calises baylpid
dojlod ;500 4 Cund le 2o VO g S 4l
S ol g )3 )l (g 3 1y (Sleoki; bop> (o pe
Slooj g Jgl Jlo (o)lel Cuond )3 4y jods &S (58
& il polie (o)lol Cuond > g8 ol Cans
Jho <l pgi) @ly )3 5 Consl 4b LS uditne i |
Iy o paiame cailS Gl (g )bogd g i Koo ol po Al
e O 4 35 (V) hles 6,8k Clides my e
055 5ygly el > (255 el ofgy sl slaaisS
Aoled o 28T A
) o b olal L 5 4 L5 asede o0 ol
g meltee U0 (e 9 om b Oyl
ol g ) vy Jol Sl el g b Slag s
ORIE > e (b SIS by CdS g bl
polis (g)lol Cuand jo .1 A, U oyl LU s Sleos;
b Bk 5 peliwe 58,40 claby) gl ks
b sl oy g5 ol Ll 42l gls ine OV (008,
Ll i (gl bxe OB s Sy lAS cuslS o,
ovgy bl & cub g Sl 4 sl adll
9 X My 5! ol ases Oﬁ] 9 ,\Jloby AL d)KJL@
Opod & ) madtes )5 gy 53 QS Jod LB
g0 CdlS oy aw g GlalS (o)l g, e
2 =l ey a5 Wb Gl s cd )8 8 awslhs
9 b o dne BB 5 039 Jidin waditis )1)4 (2,
Ll 0392 yiaS” (Sloodsj a2 ST (g ol > 21 503 (b,
Oligios g glio (uyp ) Sl 039yl (28] o)
Sedl) oSly QS gy 2590 > (IS g
iS55k gl sy Gy cnl 1 s el (0,51
Cawl 485518 (iolejl 550 25 liwl o (JKis gladisS
@ By plidy 9 o517 &S b LS Jiagd nl @l
Caol a8l il )5 K 03900t 0 (S pibs ob
P& Jb 335 8o )d YY/+F Cuond (pl > by e
2o YA )5 K anye (oo o |y oo aikie
s b VA 58 K ddlkio o bS15 0 dusbxe
Pl /S5 e cod adhaie 3 a8 Jbb 50 de 2
&S N Cpl oy i gls pl b dpulowe @iy e
9 Ol Cugl carge Bl Gl 38 9 S
Dy oo Eyo w515
catls G238 oS i i 3 3 e g 55
o dibio 3 &S o 5 05 olelid alS 655 ¥ 4
@ )55 g (oS bl b (6yghl5 (5l S 03gaxe
Cuodl Glialie cpl ad o pRiy slaisS lois
5 w30 i JSix bl )3 1) asye 58 5 <Ll
skl Gy Bl & Sjloe plie (a3 4 1) onl )l
o % 35 il e > St ol (oo S
SIS 5 clls slaanie Jeod 4 jli g LS colsS
(%) OhlSen 5 Sloal Ligsy 5> aldie pobo & als Sl
L plxl (e adate RS sl S JKe » &

sse o ol lis sl eladlls 55 ok plogl sy
ol ) bl g 4 L5 93,8 lp) S 5> Sle o)
(OS50S 5 6 ) S <)) 51 wel sl sl s,
015 Jlog YV lealls cpl jo .Cawl 039 duopd £O/A
2o )d gy 03l jaw yhy b JWd 38 2)90 W g a8 (0)led
455 slp g 203 Ar /Y ggemme 53 ol igS (sl (Sloos;
ol 4555 Cuidge oaimd ylis a5 Cusl 039y Mo yd VoIV AL
OhSed 5 (gdume cunlio 1D Cunl Ay digS Cudbgn pic g
Sy ol olisl 1y 45 5 pbly (oI5 IS sl (1)
Loy Ay 43S A5 M) xS opl 4 g 0b HlE )y
Fo Sl 50 pbl ()5 5l (o3 VYY) oS Slo 055
S sl Sle ok duoyd

Jo Jo sl by 45 b ol gy ol ol
u.}LobA}j o yd W Lg)lf.)u )0 9 00g Pbb LS‘)J lagd oS
OIS gy e g 2oy Ve Jlo jlee el 5l e
odidd LS does (sl Cawl 6dgy dus pd AV/Y plaly )3 51,
Sl @SR ol adhie gla )L 4 4S5 il
Ol 4 oSl QIS gy ) (Sleosj il 5 Bk
polde okl B9y ) Canl (gole gy & Cud o3 VA
o A pbl gy s ey (Sle sl duopd
AF/D 351y S g duo s £A/R ol paites (5,55
flblg USLobJ})’ ‘P9l'\‘° ‘_g)lﬁj u.:L»I Of’.l » oo 0dg Juoyd
Gis) > 5 o8 Rl G slaghsy 3 1) (esS
L &S Cul oaudiBy Do dopd S s b Sl lAS
Sl gloaizse 5 Frae Ol ple 2o 4 2y
o Cuse bl aisdS sla s mle O] AJL@:
ST b an 6565 sl 2o )d YAA Jloods; Joa> (55l
ool 0395 o)13,31g o5

slal sl (0) ohlSer 5 ygojes GBS )
5 oM paltee CB Gl 5l 0yl il b S
o9ed (pydpo by cppedle 4 gliws Saa b Sl
Ol e Bl pSele 5 R (ol ile s
A>g¢f L 45, sls ul.»a) W rbl?ol LSL‘”‘;“"))'? A w2 LQ)‘
pas oS bws SW)b ales jl 39390 ool Conidg 4
w5 Yo S5 Jab gy (Sl olie ST
9 bl olS gy Juad Jobo 3 (s GBS e g 3L)
Sl 5 50 cals 5l oolaul b ay sl SKis (gjle o2
s el >l onl g 0398 )30 p Slaia Cuddee
ol ol imgn &5 cul Jb 3 ol sl 5 pSedis
h Cadbyo g sl Jouily (g8 pbl ()50 wmd o
Ohles g ymdeste (imgg 53 )1 Jol Jlw 6)lal b (o>
L Gl sl € iy IS o 4 45 axd 15T 5 (V)
oMb led Gy jd > g Gl dalse (o0l MU
ool 65 31 Jiales Jleinl &S ()91 o yd

lge Bp > & 3905 ol (A) GhBen 9 Hmples
boodd andls (glaydy A juw s 45 )4 il 5l sy
Slass UJLBT 9 fo)f Ls‘.ﬁoLo » o).:5 L AW 9)49) JS.«M
b Wl gy om g Wed oo SiS bl ) ook
» &S A gldl Sleos; uyp g Ao gy (s


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.6.5
http://drnl.sanru.ac.ir/article-1-142-en.html

[ Downloaded from drnl.sanru.ac.ir on 2025-10-27 ]

[ DOR: 20.1001.1.27174425.1399.1.1.6.5]

¥y Wb Gl b 3 (26 el g i G UK sl b IKs pol)) lel mls wo)p

Cuoud cpl 53 g 00y Liolidl 5ol Jlde 4y b Sy olulS
SFy i ()4 4 G 381y U5 by, on
Sl
Sy (Sl g anil dagr BB Jlosds; 50 pbl (5,8 s
oS s asgr Wb bl ol 034 3 Sl S g, )
sobo 2 Slodels Clus & Sluslio > Jlog Wy slad jo
Ghar @ Gl ok 9 B Jk pbl 85 Gl NS
i)l cwle w50 (> 9 GPSly WS
SaasS 3929 (h9h 4 L5 (I S (izen 9o
ol 51y by S5 5l slizal 5 (sl b > ol
soate & babg, SILI sbhasye 58 D9 0l 4oy
9 0515 Oemed g () £ (Il g (5 8 S
@ (IR laaiss jody a3, Lalyd g0l (BLS derzb
Sileces wal)d 5o 1) 9395 ©)90

9o ddhie glag)l Ko @l w)n ol
o5 B i | Sl Jlo ley o538 an adlas
Sl cage wwle Sleoij p oMe &S 03 )b
ol g 0dd doye 4 ab Cyao 4 )L.w)) sags
Sy dnlgs [Sin ol clokisS e siy] > lbaisS
e o 3ble b awlio )5 (5ye Jidyy sbol (rioren
ol da g A g 550 S
Ol el (b @lio o)l (ULES 5 oy 5l alawgi s
e Gldes 9 b pylol o () Ken dawly 4 i
Shl dae ol 58 5l ezmen oo Jos 4 (1,48
D)8 o w5 LS cladisS sl ;o SaS gly

oS (o )5 US> o3gime jl )b bl )3 45 L5 e
OlalS 2w g 29d 0 0> S Jhdgy S5 0 g2
90y 0 dudl cul ()5 JSis edgaome jl jieS j0 ale
gk 5 oS by cdib b 0 el sl ddaie
o g e p3pe b o plbl cdblye 3L gy (A
Farley o Bremer ki gl aull .cul osis ddlaio 3l
B ol & (St G 95 2 SR e S (V)
Wl b glalblopy Nk 8K
L ail osr cbaisS b oS 3 Sty Cppimed 39
4 SoS b bablopy (35 (Rl (o
wge (o2l )3 & ol S WS oo S £95 GRIH
o Pl gy sdisS | edlitul (pisren g plodl
Ol D9dioe Cguie (Jute A g ) (wj £95

ol 0dd Coley daalllas 550 ddlain ()5 i 10 3)l50
alllae )90 ddlaio ) &5 CIS (lgipe shuger Ko
3 o gls (9] Cund 4 sl (b sl o)l 4 4SS
laatp 4 (Gl g WS o0 ColiS (g el (o)l S
oy 4l sibes Jo) Jlo 5 om ol oS
b9y bz g 485 15 355 oLyl 3j9e b (SH)L
S i 35 B e clS sl ooy oS
ol 3l g Al s s (g)ll Pl wyge 3 >
S ol 3 S &, (ag) S s Ao 55
pLol djlo oo Gl bl ()8 JSix (g e S
U9y > ke el 455 sl I Sleossj jlade polie (6l


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.6.5
http://drnl.sanru.ac.ir/article-1-142-en.html

[ Downloaded from drnl.sanru.ac.ir on 2025-10-27 ]

[ DOR: 20.1001.1.27174425.1399.1.1.6.5]

fr WAR sl 5 o /Y oyl /gl Jlo /o (o) sl 5 55

&bo

1. Anonymous. 2012. Zagros forests sustainable management instructions, with the aim of preventing and
controlling oak drought, Iranian Forests, Rangelands and Watershed Management Organization, 60
pp., (In Persian).

2. Bagheri, J., A. Salehi and K. Taheri Abkenar. 2014. Effective factors on regeneration establishment
and quantitative and qualitative characteristics of Pistacia atlantica in different physiographic
conditions (case study: Khojir National Park), Iranian Forests Ecology, 2(3): 1-12 (In Persisn).

3. Bremer, L.L. and K.A. Farley. 2010. Does plantation forestry restore biodiversity or create green
deserts A synthesis of the effects of land-use transitions on plant species richness, Biodiversity and
Conservation, 19(14): 3893-3915.

4. Derakhshan, H.R. 2016. A study of 20 years of afforestation with Pistacia atlantica in Darreh Zanjeer
Taft, M.Sc. Thesis, Department of Environment, Faculty of Natural Resources, Yazd University, 60
pp (In Persisn).

5. Hamzehpour, M., S.K. Bordbar, L. Joukar and A. Abbasi. 2006. The potential of rehabilitation of wild
pistacio forests through straight seed sowing and seedling planting, Iranian Journal of Forest and
Poplar Research, 14(3): 207-220 (In Persisn).

6. Imani, F., M. Moradi and R. Basiri. 2016. Biological diversity of vegetation in the dunes after two
decades of consolidation activities and afforestation (Case Study: Region Magran, Susa), Journal of
Plant Research, 31(1): 206-216 (In Persisn).

7. Jafarnia, SH., A. Fallah and H. Jalilvand. 2014. Modeling rings width of Alder, Walnut and Brutian
Pine and some climatical variables (case study: Darabkola Forest), Iranian Journal of Forest and
Poplar Research, 21(3): 452-466 (In Persian).

8. Jahanpour, F.A., M. Fatahi and R. Karamian. 2011. Studying the influence of light on surviving of
pistachio saplings in Lorestan province, Iranian Journal of Forest, 3(2): 91-98 (In Persisn).

9. Karimi, M. and A. Soltani. 2018. Investigation of suitable species for forestry development in arid and
semi-arid regions, 2" National Conference on Science and Technology of Agricultural Sciences,
Natural Resources and Environment, 5 pp (In Persisn).

10. Kiani, B. 2017. Forest biometrics: sampling designs and measurement methods in forest sciences,
Plek Publications, Tehran, 448 pp (In Persisn).

11. Majidi, T., H. Sardabi, F. Aghajanlu, S.A. Musavi and J. Tarasi. 2009. Afforestation trial for five
almonds (Amygdalus communis L.) genotypes and a wild pistachio (Pistacia atlantica Desf.) genotype
in Zanjan province, Iranian Journal of Forest and Poplar Research, 17(2): 161-166 (In Persisn).

12. Mohammadpour, F., M. Zarafshar and F. Ghasemiaghbash. 2020. The effect of carbon nanotube
treatments on germination of Pistacia atlantica Desf. And P. khinjuk Stocksand comparison with
common treatments, ranian Journal of Forest and Poplar Research, 27(4): 464-474 (In Persian).

13. Mosleh, A. and S. Mousavi. 2013. The importance of landscaping with native species in arid and
semi-arid regions, 1st National Conference on Geography, Urban Planning and Sustainable
Development, 8 pp (In Persian).

14. Mosleh Arany, A., M.H. Mollakhalili and B. Kiani. 2016. Investigation on important causes of Beetle
attack to Amygdalus scoparia trees in central Zagros, Bagh-shadi, Harat, Yazd. Journal of Zagros
Forests Research, 3(1): 75-86 (In Persian).

15. Salehi A., H. Mirshamsi and A. Badieinia. 2013. Khatam forest resources management plan, Khatam
General Directorate of Natural Resources, 215 pp (In Persisn).

16. Zohrevandi, A.A. and Y. Khodakarami. 2020. The effect of different methods of seeding wild
pistachio’s seed (Pistacia atlantica Desf.) on its germination and establishmentin the Pirkashan
Forest, Kermanshah Province, Iran. Iranian Journal of Forest and Poplar Research, 27(4): 389-398 (In
Persian).


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.6.5
http://drnl.sanru.ac.ir/article-1-142-en.html

[ Downloaded from drnl.sanru.ac.ir on 2025-10-27 ]

[ DOR: 20.1001.1.27174425.1399.1.1.6.5]

Degradation and Rehabilitation of Natural Land Vol. 1, No 1, Spring and Summer 2020 ............cccooemceveeernenviieennenennnenn.nn. 44

Investigating the Results of Natural Lands Restoration by Implementing Wild
Pistachio and Mountain Almond Reforestation in Khatam County, Yazd Province

Faezeh Monjeri', Bahman Kiani?, Afagh Tabandeh® and Abolghasem Falahati*

1- M.Sc. Forest Science and Engineering, Department of Environments, Faculty of Natural Resources, Yazd
University, Yazd, Iran
2- Associate Professor, Department of Environments, Faculty of Natural Resources, Yazd University, Yazd, Iran
(Corresponding authur bnkiani@yazd.ac.ir)
3- Assistant Professor, Department of Environments, Faculty of Natural Resources, Yazd University, Yazd, Iran
4- Forestry Expert, Office of Natural Resources, Khatam, Yazd, Iran
Received: September 6, 2020 Accepted: October 14, 2020

Abstract

Assessing the success of tree plantations created by executive agencies can be a valuable
guide to draw a future path for restoration of forest lands. In order to evaluate the success and
impact of pistachio and almond reforestation in the rehabilitation of forest lands in the south of
Yazd province, a 157 -hectare area was selected and divided into sections based on planting
method. In each section, survival and seedling dimensions were measured. The results of direct
sowing and inverted potting methods as well as continuous irrigation and first year irrigation
methods were compared by independent t-test. Direct sowing, inverted potting and seedling
planting methods were also compared by analysis of variance. Transect method was used to
study the richness of herbaceous plants. The results showed that in the first year irrigation
section, the total survival rate was 77% and the inverted potting method was more successful
than direct sowing. In the continuous irrigation section, the survival rate of pistachio by inverted
potting method was 38.8%, direct sowing of almonds was 69.9%, inverse potting was 84.5%
and seedling planting was 86.9%. There were a total of 35 plant species in the planting sector
and 14 species in the grazing sector. Grass cover density in the planting area was 1.68
seedling.m™ and cover was 32% vs 0.49 seedling.m™ and the coverage was 3.91% in the area
under grazing. According to the results, the rainfall of the region alone is sufficient for success
in almond reforestation. Of course, almond seedling planting with irrigation has also had a
significant survival. In general, for almond, seedling planting and inverted potting method are
considered suitable but direct sowing has less viability. Also, pistachio reforestation without
pioneer species is not recommended and preferably must be done after rehabilitation of nurse
trees. Restoration of rangeland cover and the presence of natural regeneration of pioneer species
between rows show a positive trend of land reclamation in the area.

Keywords: Bakhtiari, Growth, Inverted potting, Sowing, Survival
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