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Extended Abstract

Introduction

In the last 30 years, many forests have been destroyed in the Zagros region of Iran. Afforestation is necessary to
reduce the pressure on the natural forests. Forest plantation and protection should be at the center of conservation
efforts, significantly since plantations can offset the negative impact of climate change and be effective in
absorbing atmospheric pollutants and helping to improve air quality. This research was conducted with the aim
of evaluating the success of afforestation with the mountain almond (Amygdalus scoparia Spach.) in Arjan
(Amygdalus elaeagnifolia Spach.) habitats of Jamal Beyg, Fars province and its effect on the understory
vegetation, especially herbal species and soil. Comparing Arjan with mountain almond can provide additional
information, to know the conditions of the native species in the region and the planted species, and it is a kind of
comparative mode. In fact, evaluating the success and quantifying the ecological effects of the afforestation
carried out by the executive organizations, which has been done at great expense, can guide managers for better
decision-making. As no study has been done in this area yet, this research is the first one that quantifies the
results of almond plantations in the Jamal Beyg region.

Materials and Methods

In order to check the percentage of survival and according to the budget and facilities, since the plantation rows
were very long, three rows of planted shrubs in the Jamal Beyg region of Euclid in Fars province were randomly
selected and the number of empty planting holes was counted. There are naturally but rarely shrubs such as
Arjan (Amygdalus elaeagnifolia Spach.). In order to evaluate the existing vegetation, after initial sampling and
based on the adequacy of the sample, 30 circular sample plots of 1000 square meters were taken in the form of a
random-regular grid with dimensions of 100x100 meters. In the sample plots, the density of shrubs, their crow
width, and survival, as well as the frequency of regeneration were measured. In order to check the number of
species present in the plantation and control areas, at the end of May and the beginning of June 2021, all the
plant species in the sample plots were identified or after they were collected and transferred to the herbarium,
with the help of photos taken in the field, were identified. The life form and biological form of plant species
were determined using the Raunkiaer system. Some physical and chemical characteristics of the soil such as
texture, percentage of organic matter, phosphorus, EC, and pH amount were also measured and compared with
the control area in the vicinity of the range which has similar topographical characteristics without afforestation
operation. Due to the non-normality of the data distribution and the failure of various transformations, the Mann-
Whitney test was used to compare two species of Arjan and mountain almond in terms of density, regeneration
frequency, and crown area.
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Results and Discussion

The survival rate of the plantation was 95 %, and the plantation area had a density of 342 trees per hectare,
which created a canopy cover of five percent. The regeneration density of mountain almond and Arjan species
was estimated to be 90 individuals and 4.5 individuals per ha, respectively. Afforestation with the mountain
almond species in this area has increased the number of herbaceous species in such a way that there were 18
plant species belonging to 13 families in the afforestation area while 12 plant species belonging to eight families
in the control area (without plantation area). In terms of canopy area, there was no significant difference between
the two species of mountain almond and Arjan. In terms of regeneration density, there was a significant
difference between the mountain almond and Arjan, and the regeneration density of the mountain almond was
significantly higher than Arjan. The amount of organic matter (1.62), nitrogen (3.89), and phosphorus (11.02) of
the soil in the afforestation area was higher than control area, and the ratio of carbon to nitrogen (C/N) in the
afforestation area (0.46) was lower than control area.

Conclusion

The results of this research indicate the significant success of mountain almond afforestation in the Jamal Beyg
region, Fars province. Afforestation in this area has increased organic matter and also the number of herbal
species. The existence of a significant natural regeneration of the mountain almond indicates that the stand is on
the true way of its succession. In order to control the grass cover and prevent fires, it is better to do light grazing
in the spring season in the stands. Also, if there is a history of the presence of Pistacia atlantica in the area,
planting its seeds or seedlings under the shelter of existing shrubs will help the stability of the stand. It is
suggested that sufficient research be carried out to determine the appropriate method for determining the age of
shrubs in such a way that natural regeneration can be separated from planted shrubs. The main goal of
initializing a seed garden is to produce the modified seeds of the desired forest species in abundance, cheap,
continuous, and easily accessible, far from the reach of unwanted pollen and with better genetic quality and
quantity. To select suitable genotypes of a species in terms of traits such as resistance to drought stress, the
genomic selection method can be used. Jamal Beyg aforestation is a valuable seed garden for future plantation.
Considering the significant survival of mountain almonds and the possibility of natural reproduction, it is
suggested to use this nurse species in the restoration of similar fields in the study area. Considering the effect of
mountain almond afforestation in improving the soil properties of the region, it is suggested to give more
importance to bioengineering operations and stabilization of slopes with this shrub in the Fars Province
watersheds. As this afforestation has supported herbal species richness, it is suggested that the results of
afforestation be explained to rural communities so that they are encouraged to preserve and protect forest
plantations.
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Figure 2- A view of Arjan and mountain almond shrubs (a) and natural reproduction established in the studied region (b)

5 )5 ol > VO/Y ddie opl > Oyl dop (WSl
Sanpigpol gomie ol yio Lo YAV &Vl Lawgio 5L
dJoL.a L;\.:L.wl?.m dhoml Lglmo.)l.) )l odlawl L) dalaio

.)94»& odalio ¥ &J‘i‘d JEl 5()5‘9}9

b bl Jsb 50 g gl Jlo g3 5 i )36 L gl

By Cogotr dle a3 i) jlea i 4 g 0jg) V0 AL
390 Cagh) el gite Sy dn slalo 3 5 ot plx
(WAS=VF ) dlo A lol olol .l o390 olalS 5L

180 - r 90
160 - 80 3
140 - —®—=_4% Precipitation 70T
.
N g
,3 120 1 =#=L> Temperature 60
S 100 A -50 &
= ¢
2 801 o =
5]
S 60 1 F 30
=5
40 A F 20
20 A F 10
0 . . . T T = . . 0
@2 ] Calged)] Y IR o4
January March May Tuly September November
aslllas 3y90 dilate Spnpigyual mia -V S5
Figure 3- Ambrothermic curve of the studied region
D gl o jl gl o Aol (b gl g 090 50 Ve ) S bar¥-Y

5 Uiylods Wndois )d 2wl iged dalad pa 40 b edldtul (65t
gl oAb 6 pSoilul 55 ] 26 (o ye ol yendy ladigS ol
dyge ddlaie (dle sbagS g aB)S )8 hilad 3)90
G UK Bagasme Wjgloe (o wad Cd g (plwlid dslllas
ol » ki 5 e FSuy claxie ple b &
P Colue o 5o (dals dilaie) 39 sais plodl (5,8 S
o Veex Ve ool b (olaSuds jd diges dalad Ve dliws ¢ g )lS
5 b sl 3 e o515 gl o g pasie (V JS2)
§ Gl oS ol b S e sads gy
ool g S paSlE Jeld saete slaasls

ol ladnis > d92g 9 Slookij Glise Cuonl 4 4255 L
g Ul 5 d239 4 a9 b g lacied) o (b 9l
Shocad, dw oplply Wog GYeb Hlaw e, & -yl
@ adbte Jlod 5 6550 (g Cond dw ) )5 K
N3 eon e il sbdl 5 Sl Bolad ¢
o) hoyd (S (Sly dS ) jeds pis b jeds b céS
psl D290 (LS Uids (b)) Hskaiedr g 9d cud Slo
S bl g gl (618905 5l b g 008 il )
CIB 0 e e Verr Lges dalad Ve oliad diges colaS
Bgos Olakad Jolgd b cuslyy plate— dolay S SO



vy

- 5 (Amygdalus scoparia Spach.) e phly (5 )5 ISia cudbse bj)

ol CulS ) (58 o Sl o) S cladlly 3)les
5 (sl oats bl on CBL e Sloe JB dls
ailS gl Sl Sleossy lime a5 o s cudlS slaca,
YEIY lwgie yobds (o )5 S dalate (3 .Canl Loy A0 o
Fo Vere Bgad ddlad > (5l g (g8 plol Aoy dlol
S99 ho ) gy 39 hawgle (iRl g ALl jele (o ye
4 a2y oot IS dible JS lSa )3 olas sl
CutS b sl 2929y oalo (5y10l5 sk 3l aees > 45y
b ool JS Lo gl g ,bSa 4 alol VFY Ll wless
ST ol 510 Jsi) 18250 LS8 )5 yeyte FARTY
YV 5g0s bawgie yiidey gU b 2oS bl & slate alol VY-
WYY 2900 lawgio Lide gU b 5, 4 sleio dlol Vo s yn
ol Jobo 15 005 plol (slagyghaly & 3lato aid g 20>
&5 o dalis dalate jd g duopd +/FY e g b caliseo
e 53 4l 10 (S5 & Cully jpas 394 o0 o)
Wl gy )0 g 03,8 dbul Iy Joyd /Y idazl b
s sl K ddlls > Monjeri et al. (2020)
L5 lp Slookij Lop> o8 W) aonss ol @ 25
By i a8 sl 0dgy doyd A/Y £gazme > oS el
o) Gloodi; o ys &S Cuib da gl Wb Ll A8yl Cuadge
Sk oiasty el Ll & (535 Ko B B
Ohgy s slale 3 lel 590 5 o)l pae b o)l
(bl Sy I e (lS)E) clS
o slogs bl dlos el oo 315 g5 S s
Monjeri iagh «Jko sloicds 2l 4B Ne 4 pld jeis 4
aS ooy L o3 el g JKis L8l) s etal. (2020)
9 Cudbygo crge 351y OIS gy 4 ()5 5 B
Sk 5 d9de £ il ln Ui Sles) oy

s (6508 Slas] s

sokaiods .(Kayani, 2018) ai oslizul gl slas 5 Sy
3 S et SB Claogad 2 5SS 86 )
bl p g (raw SB ddlas (gl po Bl Ve B jio Bes
S UK Gilate ) 05 il aald dilaie | Jsane Cbye
ool dalaie aub wlio 5l lawgi oud cuildy cleMbl
(S yieg e oy & o Cubld y sladiges o Sl b
Black — ) b s (39, 5 oslizul b JI dlse aoy
b g puSeilnl (Olsen) cudgl by 4 yawd 4 (Walkley
59,80 L pH 5 miwcolia oKy 3l eolaiwl L EC Hlace
Vice President's) ai (spSojlul muw—pH  (gladns
&y (Planning and Strategic Supervision, 2009
5 S IRe ddate 93 3 ol (LS SaaisS S (o)
wolod V¥ oo Jlo db i dlanl 5 cudpud)) sl o walis
IR pleld 2)90 diges Ol )3 dg2ge (AL claeigS
oSe SoS b gyl 4 Jl g gyglaan Sl g b 485
J(Rechinger, 1998) sus olulus doye (3 o 48)5 cla
O Sl s 5l 03litnl b (S slaaisS (g JS0
sdls 350 Hasuie 4 4> L (Raunkiaer, 1934) .
ozt )3 | (28 gl (5)5lsl; S5 ISl pas g culs
b shad b (2oS pbl (slaazas > i, jl )b 2 sl
P Sabab)S s  gygldly lyiedr se e Yo 5l S
Sl 12 85518 s de SHo (e 35 03)) A58 390
0392 3990 allale )3 () ISz £9,8 jl S (5] sl )
0 sl aidllas 3)90 slayuite ivos slaobol lazl Ll
sladhis (98 38ge 5 Lodld @iy 98 Jloy Jda
Pl 5 05 865 9 dunlie el g e g3l 5l el
2 9 ol g5 oo 5 gl Jgld ST s ) asS
el Excel il 5 (a8l sl asls Slusle a)

coy g i -V

4allas 3590 Gilaia > £33 S5 (gl 25 Colus g g5y 9 0355 (sl Gl 9 pS1)5 (oS (Sloite s cslaoylel =Y Jgax
Table 1- Descriptive statistics of quantitative variables of density and canopy area for the stand and the height and crown area for a
single tree in the studied area

(@ 50) g colus (3%) gl (LS 2 @y 50) iy gl (WS 2 ola) o515 (o) by B o lel
146 159 499.32 342 4.99 o
(1.38-1.67) (1.75-1.43) (417.22-581.41) (285.7-398.2) (2.55.7) (lasel ojt) (s
052 058 243.85 154 246 e Gl 5
76 10 18 16 18 et 1o

@ odagi b (Y Joio) cwl gl Ojgoa 5l g 265
25 9% Jyere yobay )k &S pl g aigs pl )3 g (pSw

oSy o e slp 10l sla sl dpulo
phl BsS 9 o 281y (5ol &S o Lt xb (55135



Yf' lJ'YYV Slxdo c\\"" JLJ ¥ o)l-ufs Y o)sb /‘515'3 L.)T QXJ‘SLSJL”JJ‘ Ag').u‘u /ul)l.i‘bsd)gl.o

0000080

Sl SN 8 el STy S e las
sl 01 15T oS Luolgd )3 ofgts oS il (S

odol Comddy (6650 Dpy e 98 (ple By Sl g b
» o Pakzad etal. (2021) iagh 50 Cosl 4y B

55 bl g 5l sylols ST 59N s (sl ol sl s duslore ol =Y Jgir
Table 2- The results of calculating the quadratic indices to determine the distribution pattern of Argen and mountain almond
reproduction
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Table 3- The list of plants in the plantation and control areas (* = presence and - = absence)

20l At S S dilai g S5 ol pl )b el ol pb )
- # CadolS’ Plumbaginaceae >y oS Acantholimon sp. 1
# - Cudgin S Caryophyllaceae S Acanthophyllum squarrosum Boiss. 2
* * Cubgin S b Compositae bl olydlegs Achillea tenuifolia Lam. 3
- * Cubg s Gramineae C9y9)5) Agropyron sp. 4
# # CubolS’ Leguminosae b5 Alhagi camelorum Fish. 5
#* % Cudg s Rosaceae o5 Amygdalus elaeagnifolia Spach. 6
% - Cudg il Rosaceae OS5 Amygdulus lycioides 7
- # Cuby s Rosaceae psS pbls Amygdalus scoparia Spach. 8
# # Cudy i Asteraceae deyd Artemisia herba- alba Asso. 9
* # Cadgin S ob Fabaceae o Astragalus sp. 10
- * CuddalS Convolvulaceae S Song Convolvulus leioecalycinus Boiss 11
# - Cadgin S o2 Asteraceae oluw dxly Cousinia sp. 12
- Cadg Poaceae (635) woogy Bromus tomentellus Boiss 13
# # Cudy sl Thymelaeaceae (aidly) S5 Daphne mucronata Royle 14
* * Cudgin S ob Compositae Jbs S Echinops sp . 15
* * Caudgi S cob Umbelliferae Jej Eryngium sp. 16
- # : Apiaceae 0598l Ferula assa foetida L. 17
- Apiaceae LS Ferulla ovina Boiss 18

- Caudgi S cob Asteraceae S Gundelia tournefortii L. 19
- # Cadgin S ob Asteraceae g g9l Lactuca scariola Linn. 20
- Caudgi S cob Lamiaceae o puisS Phlomis sp. 21
- * Cudgin S b Apiaceae ol Prangos ferulacea Lindl 22
® - Cady b Rosaceae ey JUT Prunus incana Pall. 23
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Figure 4- Frequency of data in different classes of crown region for Arjan and mountain almond
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Figure 5- Frequency of data in different density classes for Arjan and mountain almond species
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Table 4- Comparison of the crown area, density, and regeneration of mountain almond and Arjan at the plot level
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Table 5- The results of the Mann-Whitney test to compare the crown area, species density, and regeneration density of mountain
almond and Arjan
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Figure 6- The Frequency of data in different classes of reproduction density at the level of the sample plot, for two species of Arjan
and mountain almond



vy

- 5 (Amygdalus scoparia Spach.) e phly (5 )5 ISia cudbse bj)

ol s 5 LS B it 00 oS JSin )yl
SISz 5> (g Mo &S Ad asidie 5 (592) Gl >
O35 4 (S syl g s dilate ply g3 (28 el
ol jlde (Liang et al., 2022) ol aals ddlais 51 508
SRR > de Fubn @B SKe ddate 3 g pedS
53lo ol oy oS wials ,Lss Bagheri and Zare (2013)
93 393> il g S b Y ) cogby g S
b (hes g (rhaw sbaY (bl ey plp
288 ol hles BB 4 (g (25 bl slaans
(S ISin slogey S dos wSitly; slbaisS
SB o gllcw Jile L g5 s 3 SB o Slos baas

DS )8 424 3)90 1L

dibio > J olge olie a8 S L Limgh cpl mls

diaie 3 (F Joi2) Conl pobre ddate | St )5 IR
Copmd Casl yobro dilaio plp VW (jois e 6)l5 S
Ol g peS GBS dihie 3 58 ey 4 S
5 Pl Dk case B Re ol g el
ollS aSpl 4y dag L cwl osd SB g8 ol
Sy SBoglepys cdld Ll cage sl
Ois 9 oS wmi g J Ble wishie (B e
Oiaf & (S Cuwd dapp ad e il 8 ]y S
Jolgs blie 3 (25 slaoslolly Cuglio il pS SB
«onlply (Yousefietal., 2015) 3g; snlgs 508 oniSay o0
A6 pp 2 9 20lS Sk (S A S g wjS
e SB oled Shogad (Sp p (a8 pbl cals

(1aL3) yglxo dilaio g (4,5 i dilato ;> S Slasulo duglio —F Jouo
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