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Canopy area, Collar diameter, Introduction:

Drought significantly affects plant growth and causes delay in growth, disturbance
in physiology and damage to reproduction. This study analyzes the effect of drought
stress on Pi.el and Me.az morphological characteristics at different ages.

Canopy height, Water stress.

Material and methods:

To conduct this study, Robat Karim in the arid region in the southwest of Tehran
province was selected. This research was conducted in a greenhouse environment.
This study was included the factor of diverse ages of tree species and different drought
stresses in the form of a randomized complete block design with 10 replications. The
considered factors include the age factor of different plant species (1, 3 and 5-year-old
tree species), the drought stress factor at three levels 0.3, 0.5, 0.7, the percentage of the
Received: permissible limit of moisture reduction and the plant factor is in two levels (Pi.el and
04 November 2023 Me.az) and each in ten repetitions, which results in a total of 180 treatments. 10 stems
were selected from each seedling at each age and collar diameter, height and canopy
size were noted as the mean of the zero condition of the examined seedlings. The
Revised: evaluated parameters were measured at the beginning and end of the studied period
25 November 2023 each year. With the increase of drought stress and decrease of humidity at a certain
age, the growth rate of each of the studied factors including collar diameter, height and

crown area decreases in Pi.el and Me.az.

Accepted: Results:

25 November 2023 The results showed that the value of collar diameter, height and crown area in drought

stress of 0.3 compared to drought stress of 0.5 and 0.7 at the ages of 1, 3 and 5 years in
2021 and 2022 in Pi.el and Me.az species with the highest level of drought stress. The
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mean comparison results showed that water stress on the characteristics of seedlings is not significant
in all cases. Water deficiency has a significant effect on collar diameter and canopy surface in Pi.el
and on collar diameter and height of Me.az. The mutual effect of seedling age and drought stress on
the crown area of Pi.el and on collar diameter and height of Me.az has a significant effect.

Conclusion:

According to the set of technical and non-technical limiting factors among the examined drought
stresses, it is better to use 0.7 drought stress so that Pi.el and Me.az seedlings can withstand adverse
environmental conditions.

Journal of Drought and Climate change Research (JDCR)

Winter 2024, Vol.1, No.4, pp 87-104



(singy lio

dl=xo

ol ot 9 JLuSiis sl i g3

AY = 1oF Glxiio NF-Y QLA-AM-O) ¥ @Lu ‘IB)LQ.? c)LA.{ZJ ‘J3| 0399

10.22077/JDCR.2023.6925.1047

Melia) &I5 g5 5 o (Pinus eldarica Medw.) |y ¢S siow y s S 3g 9 Swind g ).gb

Eliso gla ww o (azedarach L.

f‘sﬂ..\.uﬂ RV R PP RVE RSPV oV ¢] [T UOWE TIPS W RV

Ol asS ool s olBidls crmds aolie 0aSiils (6,555 0,88 (geomiils .

Oyl @yS ool oBidls ormds ailice 0aSCizils (S (65550 a5 gl jiils Y

Sl S ol olBiils cands mulie cuSiidly ¢ S slaidl g (6 ,lalz 09,5 ¢ Lo ¥
Sl S (ol ol s molie 0aSCiils ¢ Sllo s Sis 3blie g Lixlog 5 Lokl ¥

N

P sy 30 03l eel g 0,105 oo 3T oS 0ty jy (2 Sl yobay (Siis
3 aillan (ol B polssl (e ym 9 o0 o Smngi dy oo  (59tg0 58 0
Lo (5l 0 Fli (39003 9 Ol T (=i SR T R9 ymt (S i
A5 50 gLop Jole ool o el Ay Jomy 155518 g (TATSIRS bl @ y9mio Ay (i By (s sl
gllw ¥l ) i ) Lbdis) blS sLaaisf Gilise s Jolod saih aid 5
9 Cmrgby Jalii lmo a3l amioyd /Y o8 o] ¥ gelaaw dws 53 (Siid i Jole (Wl &
ol 1555 03 33 (IS 3 (Gl 95 3 (ol mtd 1S (SLbtis®) s 30 39 (oS Sl
Olg=e dmr imligy gl 03Il g Lyl ey jdad 09 )5 0 Jmol> jlooi VA £ 9moro 50 &S
=131 990 SLp yiolyly g 0S5 Cblosly aalllan 3 )90 Gld Jlos ymio Cmrdg (Sl
S G5 Gl L s 5y aSe3lasl JLs 3 aellne 550 03 Ll g ol 5o
Jol aalllan 350 (sLb Jole 51 Sy ;0 it o (o5 (s Sy 33 Cepghy dlS s
LBl als E i 915 9 ol T slpdisS 50 Sibigy gl w9 gL )l iy a3
Ay S o/ ¥ (Sl i 0 ity T ek 9 £ L] ey plad o 0l (i ey U5
SLpaiss 1 1F+) 9 VFee (gl lons 35 ST B 9 T o) (gl ymms 30 oIV g o/ oSmiis gl s
O i (i Kiloo (A Ul oy a—ly o0 sl ¢ i Il &3 9223 9 =0 €
i JI3 (20 3,50 (samo 3 (P<e.+)) Jlooinl Ly Lo Jls sld Sg s (il i 45
EL ) g ady ytad 5 5 ;i T G4sS 30 Gimliny Tl e 9 iy ytad ym f g
s Sl ;T (pimod Al g0 1o mime yrSl (1o (P<e)) Yool Ly eli 90
& o9y LAl g adly Sy 9 40 T o TS el ym (S s 9 Jd
3l 00sS dguzmo Jolge d—c gosmo dmy drgi Lo .l Hl0 =0 )_.fb shls (p<+)) Jl
S0 (o) 32 (S SLB T Gl 50 (o gmilio e dguo 9 S gl g5 bl s 3
5 y9m0 Gl 323 9 Oyt U LBl L5 Sgmod ooliimusl o/ ¥ (S i ) ol i
il il 1y e e lancsls Loy s Jmilite 55 Camoglibo (yfgms ool

mjavanmiri@ut.ac.ir : J ghumo odduws g3t

igals slaejly
2 e ( o i iy gl

d_a.g)_]aﬁs Jvv 5.)

Bl yo b
VE-Y/ANY

UYL
VEeY/eq/f

0y &b
VE-Y/-/-F


https://dx.doi.org/10.22077/vssd.2022.4953.1061
https://jdcr.birjand.ac.ir/
http://0000-0001-8180-9757

http://0000-0002-9190-7534

(Amini et al., 2016) ool ;550 9lgs g0 S 5 5924
NRERE RN SERENE SV SR
Lo S sl as S S 1) ool las S
S i3 S s s30T A 5 b )
Mir-) S92 o0 3725 ol s (S o s 5l 59
.(zaei and Ghadami Firuzabadi, 2022

Olisse (S—is an Snglio il (e lalS
U5 Jol Jgl 09,5 10,5 o 09,5 )iz 4
Bed oo 3l ud cowl Lol g Slis Sl s as
ol o, 3d o da s ks, Jolbpgdes, S
039 =S oz o ol S mhw ol (6
Py 09y Ll pFd Lo p JoS5sS g4
09y S At (SAS ay Jexio 5 pglie (LS 0
ol g a8 als 8 (bS50 o) les
Ol g9 omil 5 9S o0 Joxi | Sl 0gaS L]
L 5 —Soiglsiiee 5 —Seagill Lo S5
Lol Js-SeisS e oSt Lyl 5 b ls S
Oy Db oe il Lads S slaed 5 00l pites
B85 alS sl sy, (ad a5 LS
Jalili-) el p,lgz 09,5 lals , o slopmuslSs
S Ay 3asd ol mols 4 a5 L «(marandi, 2005
Ol5 &5 9 P93 09,5 jr &b (9 45 Sy o0
NSl pg 09,5 <

sasld S p G S S (b)) mls
Calot-) 3 il Lo Jlg sSaiedseind 3 o=Seislsh 5o
as ol sl Sas bl i coss (ropis procera Ait
oS s Gials s 59,1V U )bl g0 il
Ay SiS g 5 (g e pladl Sas g 5
Dolatkordestani et al.,) sg—3 oo J—s89 15" slg—izxo o
2017

=21 oS Jlas s59d58,90 (59, (S 25 3l
asllas 550 slojlos jo wls ol Al s
b as Ll ploe ay Ay, St 59 L
N3e—ixe oS (59, (S—iS S goarmop i
Slas le 5 40 mhaw ;0 S Slosl Cho § G
Ah-) 0 ib o o —re 55l slajles 7Y maw jo
.(ani et al., 2018

Journal of Drought and Climate change Research (JDCR)

Winter 2024, Vol.1, No.4, pp 87-104

Q\)&“A}L;Ji&.\w Q'

doddlo

] DY PPN S-SR UV~ B SR B DL WIPHP W
o an Sawlel g Ol Jwsly a5 0l o sl
(Kamali et al., 2023) o5 J—5re |, o5 Lioadgs
e e Olasagd o gasa sl SO Sis
9 S| 4_7‘5.0 OT L) ULP Cro> 0)5)_a| S ol
P g Sk eals s 3o (i
G—blo 31 g bmun jo ol Oy 51 U iy
ra)_f ‘u_:|)_405y~_c J._».S‘J_.u &y uMg&H
Jb e o slagSloloul Ly e (50,5 oo
I SIS N S B YT JU i W RN SO S )
S—> (Diatta et al., 2020) el oo Ll 5o
95 S oo Sl oS 0l 1 (s B b
(Okorie et al., 2019) 85— oo J—to 0Jgi

i Jlade 5l G ol S sl ol wlal 4 s Sk
Lm0 oS g oot ol Ol oguaS Do oo ol
ol s (Boor et al., 2022) 03, 5 oo (S—id i3
oD 5 SigTn s (el ) 5 Ll w il e
= oy g oo )18 L Sb csu 1) plals o)
Ah-) 0,J3 % Sl Layyl gas g 0, sloacs ga S
Ay (60,90 4O Sl S oLS .(madlo et al., 2012
P D (Sd—) 5 (B0 (2 E ((Rag, 0
olals , ST s IS 5 bay Ty aslb o a5
—ly slaplail LSas g 7la)  glcdlos 5 ol
A 2 u] dg 5 J_?‘)A w).:uuL_....&
.Mohammadi et al., 2015)

olas o bt Sjedos !yl i o lalS as
IS (o0 Lzl g9 095 S 59l 5 9 (—SuTld )90
258099 ,90 e lise Slogas (Moradi et al., 2016)
u_iMsoo)_fs_LJd)_xu.cHMquJ_;
o= ;5 .(Ghabooli and Hosseini, 2021) s ,la_%, )_,.Jb
5 S = gl Glooyis 0 4858 sladiys, ¢ lopss

oS A



https://ijfpr.areeo.ac.ir/article_124366_6157ed84833eb5a7aa3558c67680f33f.pdf

4

..otﬂ;clf@sw‘_;udf;uﬁu&:s.u;:gu

(0 sledss o (Sas ol Slan ey L
Sl (St g S 3blne o Ol Cogae
galllas G gLdd olowl 5 ()5 ISz (S 4
Pinus eldar-) )|,—5 z5 sloa i —2u, sla S
;> (Melia azedarach L7) &L 555 o (ica’ Medw.
)5 el Lt slag—

g, g olge

asllao 5,90 4iilaio

Ol Ol (58 oz )3 e S B, L 0
& —oghS TYO Jolso (ag L g o0 &3l
VOVA (=l (e 3 OV T (=Ll Jo by
e 0 Loy gl sl T el )| g ol a8 5 ), 8
A5 9 kS slagliw el 4 Jlob 5l g 0l os
5 S5 Sl el 4 oo 51—l Qi) 25
o o8l g Ol b Gl et am (3-8 51Dl
Sl 003 5 dg0 5 (655 yo L) o5l Gl 0l
ioaddl oLl s A slllas 8,5 dilate () JS_3)
o S o8l 5 o asly om W5 5 leg
sboed =Sl 5 o shes VEVIZ (2 0 Sls
15 oy 53iST el o F il a5 VIV
)0 09— pm S bl o LT ity L LS
Lol alS iy 5 olie Slaalis Ly Ll ol
5 eloe (SaaS 0l Sl il (g5 i
2 ol Olgsie lo—w

G plowil (o

Sl Sygme dn o S DL, liw ged )0 gl
O ygo da a sl ol ol e | >la s gla S
B sladss e lide glagw sl Ly 50516
Jols Soly b o o St Gilies cla i
55 8l otalojl ol e85 plaml J1,S5) - Ly (ol
b plamil [ome g e &m0 a ;1255590 (5595
Jold gl ol oot ass 5 b s sl Jale
sloaiss) alS loass bl glog—w Jle
St i ole (Wl B g Al ¥l ) 25,0
Coby Jd&h Lo o> jlao, 0 IV /0 YY)

1. Pi. el
2. Me. az

Ol sladled ple—dan 5 (Sl ndsse
Sl = joboay woa s Sis s aS ol las
S s Jgd il s s 8 sl o
iy Job 5o Giml¥l 5 Sy o (e (Slsme s
L aslie o adallgopglle cbile 5 oy oSl e
.(Saeidi Aboeshaghi et al., 2021) o—& sol i L als
iz slasloss (A Olidled )3 (S
ALl e DI o S5 sl s 5]
Al (Hob by oS s S439058 90 Dlogaz
Slbo (Sle (p fiion 45 CBls S92y ady L
A )l55 5 S 5y ez bl slers 4 gy
&l =, » z—Lo (Haidari and Attarroshan, 2010)
Ol i )3 etIBT sla b (S—iS A
sl ealS s (s foine b SIS s a8 ol
(aiyy 3 Sy @S ll) oo il ooy
yo (Radetal, 2011) cdls asli ay d o, Cowd g
sy pimlesl o cly waaw la b (i
ESPSURUIEEL I g5 U B S CE P HP S U RO
o g03lal 5 bl e 3 (elisf 5 (5 s
S T 53 S ologes § iy (wboges o5
Sadati) cwl 004y S 2 S0 T PR g
95059, ) 9V s, lol calise lao,gs (etal., 2011
Ol )0 oy 5 Lol (s, sl dele
.(Soofizadeh et al., 2011) cwl a3l (5, —xo 51
olehils JLas s55d5,90 59) (S—itd G b
395 bz 5 ol 59 59y S )bl G e 50
039 0S5 ooy gl )l Glas a S oy las )L SO
S92 Sl alS Sl S 5 S2S
O S0 e—ire oSl a sy, had a5 Jl> o0l
Tabatabaei et 2014) o—i3 ovnl _ie S —i5 g aal s
LSy ol G b ey o Gl
SLatl 9355 ey o0 Ols— sladles pims,
95 03 sl DA il Bl L aS ah ass S a e
Al g 5 S phaw iy g ABlw (S S2S
U5 (Sadrzadeh and Moalemi, 2006) s—z3l i alS
cbile ol sl an aty ) caud ol eel,
00,5 we—dST el salex 5o aul Sl

(Li and Wang, 2003)

woel8l s g JlSas glo ighy ddxe

AY=1F o VFY oliee) F oy olez o)leds (sl 090


https://ijfpr.areeo.ac.ir/article_124366_6157ed84833eb5a7aa3558c67680f33f.pdf

Q\)&“A}L;Ji&.\w Y

2= Fayaey

1 avean—

e 4

oS By gl

Kilometers
0
s
1
-
ol
b-’\,.
e
J "
= ',i
7
."\
W~ )
¥
) > / f-ananmy
LN
i \
i I
L f
A i
J
RV N )
Moo o o |

axlllae 5 g0 dilrio Comrlige ) S
Fig. 1. Location of the study area

S 2 sl ol 4l S (MADY) (b,
35S Oz 5 ol 5 4y i lizee gla o
D05 szl ol ulwl 5 (SMD?) __ughs,
bt slals sain) e Sl an aay b
&b Gy 9 Ol g sl gy 5 4w S
5 b 4 ol ¥y S o Lol ol
plasl Lagl (g 4s8 95 Lo culito L5
0525 9 Ol g8 sladist 45 &jp 0 k0
PSS ¥y 8o 50 (SN o 2 &b
B o 50 g lwgie froaa¥g S 0 S ¥
plood o 4 3l5 Sy eV S o0 S
5 s Sl S oo Lo oV Soo
S FresmaV,Se pn a3 (S p o (9ue
50/ eV Jobse i A S8 g gt
(Y Sy ol o caSayin o/ o

oolil )50 SL5 o 5 oS 3ed Sl pogas
S s (6 S ojll s Lo Jlys e ils 5 )3
s IVNY PV Jols i iy ol

09 ) d—wleo
1. Management Allowable Depletion

2. Soil Moisture Deficit

Journal of Drought and Climate change Research (JDCR)

Winter 2024, Vol.1, No.4, pp 87-104

Ea—ozmo ;0 48 Sl )|, ST 0s o plaS , 2 4 (MAD)
S el aslllas ) 10 00,5 oo Jool> Lo VA

Bo,S sl
NURSWRCIPNIL | RO SO TRDP-F U 2+ S Y M. g W S ¥) [ JN
gi)wlsag_.&@ a8 S by oo Sloebl oo
oS som g,lwl 5l 84S 09 0 a8 5 SLs
Gy o] a8 0ol eouw i (50 ok a0 ass
MAD 5 5 a3 gl el Ly s L
J=B O 51 (somo,0 MAD ciidi> p0 0o o ioled
‘6)L:.)~‘ QLAJ)‘) jdu_utl_fdbwb‘sa Sl I oolai_wl
il o S 5l ais lasds 4 SST ygas oLS
Ca_:.‘é)lo.ﬂggd_«a)ob)g_@&g‘)‘bjys_«x@sg@
DS o ol (gaiu, adlaie yo eolawl B O
d—> ;o HH2 Jos TDRz—w cghb; olSi—wo 5
o I ool ] el lasl jo g oS 5l alads
gahii g —elyy o8 b b, bl 6, Fejluil
Hloe adsn cmwlin oo (yog—ed Llad § (S0 ek



0L S () S s St 5 S

asfllao 55 oslizuwl 3590 5 Il 51 62 obas .Y JSCi

Fig. 2. Images of applied seedlings in the study

slag o Ladls G gL g (sl sl
s b s lomb e bay a g Ly i
s S=s5 9 S sloyhs gt (o, Fojlail
diloe Jli ;2 50 2L gl Siles o g plaSl
ol ol 4o .(Javanmiri Pour et al., 2022) a0 5
Al A lbs 0,0l Cols alal, 5l 2L

I Sa o sl cprdy s, alide Jole o
ST 5 ol 3,50 St 55 i lie e
Jls byl ot (b5l 0590 sla el b o8 )57 )18
inslao 8 Ly JLgi s b oy gl 8o Ly
Sy sojlo sl g ol jo by g ol
B0 5 6, Soslail Jlw o 40 asllas

o) w0 OIFY o o rSeslae o YAY o/ pH

el 5o
olasla Lol Ve slosiay w2 50 Jlg , 5
Olog—ie an Jibg b gojlal g slasla s, , lad
aslllas 0)5 o sloa b sadsl cndy Sl
sla s U o o] - T 0lged a0 5 blesly
gLl g b8 s 5l 5 plidled e as
=Sy Slpogas (bl 5l 8 o bl ojlalen
55 L) iy b 15 VA (sl e (sl
= Solem e L) Bl elis )| (o oo o
= Siles e L) Gty 25 sl (el
G Sojlail wlogas ol 5 Giolejl o9 slail

melBlyss 5 JSis slo jiaghy alors

INEARA P AfeY OLL...A) f @L.; ‘f)Lﬁ?, o)La..‘f: st‘ 0,99




G5 ool e dLm e eil)ly Ao mls
S i g oS oyl Jolite W51 Sis
03ls (s (V) Jguzr 50 5 g5 sas5 ady ,-las
s o s (V) Jsiz 45 e blan el oo
e vy ) s )3 (SiS S g G ]
S i g 4 s i i L s 5

Dl el o oo a sy ;a3

Q\)&“A}L;Ji&.\w ‘W’

0,33 (Excel) JouST 138l 5 50 00 (5 y5laez Sledlb|
aolio R g SPSS (gLl claf3ohe i 5l osliz ol Ly
323! Sl eolinal Ly (e illg a5 g 5l Lo Sile
s ol aoy ) Jlainl w5 ity Sy
(0 ot it 3 8 i 31 il fy 4t 528
Olys b 5o eoluiwl 0y5—0

O TS oS aly S 1 o g (S AT 3T il s 5 @l ) Jsu
Table 1. Variance analysis of the effect of drought stress and age on collar diameter of Pi.el

)b Slade F lais df 5, df s R
parameter Value Hypothesis df  Error df Sig.
ad )‘l‘5 u*“‘)‘ ksy"“’ s
o 965 1285.735° 2.000 94.000 000
Collar Pillai's Trace
diameter o~k laeY "
. 035 1285.735° 2.000 94.000 000
Wilks' Lambda
u..a‘)i s_m'" = s
A 27.356 1285.735" 2.000 94.000 000
Hotelling's Trace
S35 ) (XS HR .
27356 1285.735" 2.000 94.000 000

Roy's Largest Root

)lo(r;.m (p:001) d—o o \ C.L:_w 3 O )_;‘ ]
J=lie ;30 5 (Sas s e S J s as §
Dl ol I (SES S )3 ATsT s

Gl sine pas 5 a0 ) mhu 0l P a5l S NS

25 ool 4568 Lol el )y 540 20 polis
= Seid i g olS o e Joline ol 51 Sas
0o oals ul—dw\-l ") J5-\—‘> B u‘)—ég-‘ le (54—‘95 &l-q")‘

Ol R8T ol gl 1 (o 9 (S G5 il il g 415285 s Y Jgazr
Table 2. Variance analysis of the effect of drought stress and age on Pi.el height

dfub)é df slas &) sixe

Hypothesis df  Error df Sig.

o)y Slode Flaie
parameter Value
o=lF Ol
. 533 53.718°
Pillai's Trace
Sy Lo
. . 467 53.718°
&) Wilks' Lambda
Height ol Splza

1.143 53.718°

Hotelling's Trace

9y aday (yS )

1.143 53.718°

Roy's Largest Root

2.000 94000  -000°
2.000 94000  -000**
2.000 94000  -000*
2.000 94000  -000°

U g KOS TN W

Syl Jmslisio 9 0 ymitio oyl puily g d 325
& yg=i ) 5o eslaiwl 0 y9—0

G e 2l 54055 (Lo lo il s san i gl
S G o ol e ey ol ol Sl Sis

Journal of Drought and Climate change Research (JDCR)

Winter 2024, Vol.1, No.4, pp 87-104

G sire pac 5 0o )0 ) mhaw (0 oS A (6o Jae NS

i o =oLS (64565 Lo las el g 4 o m LS
i s 0 olS o e Jolate ol (Sl S
Jso 00 05 &l wasss idg g colas
Sis i 3l e ) el oal oals ylzd (V)
Vb o (SCiS e 4SS o Jolite ,5G



..otﬂ;clf@sw&udf;uﬁu&:s.u;:;u

Ol A8 T 545 Gudigy E6 Clins g1 oms 9 (S (5 5l il g 435 @l X Jgar
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Table 5. Variance analysis of the effect of drought stress and age on Me.az height
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