[ Downloaded from flowerjournal.ir on 2025-10-28 ]

[ DOR: 20.1001.1.26765993.1398.4.2.4.0 ]

[ DOI: 10.29252/flowerjourna .4.2.87 ]

i) plalt g 4

AV=A e (1) £ OFAA) s olalS 5 IS

S S 53 S sy Al s as e 5 (S5 deSTiss p sl (slaeyd 4L

\ P #*Y “|é Yo\ . e
i e TGS Qe Y fad e g0
@l g Bl ( alS Sl 5y 8 N
DA S E309ES s 5 pspel i el ) (£309LES (5355 sKEn 53y s S (835550 i

B4 * kowsari@abrii.ac.ir

QVEA i pdy foslE QAN 0 25l s s )b

oS>

St Sl pion Sy g e 5 4y o 3k J1as Ol e s a4 e S5 sla K 1 (S sl is ol sladla s
Sl sl el 3l el el Al U ol i Bt K glaes s it eslil o bl 4 O 5
Glaoy3 5L Jomily 51 a3 cnl 5o il IS 05lss sll ain 53 (SS Lil5 o 4o o 55 e sladlg )il Ol 5
0> Jolss n e 3 G a5 A el sl 50y (S A5 O g gl RalS gl ST gl
22 eSSk Ve 500 e i) sl gls 0350 i £ Jald i Jlesl Gla sl el LS S35 s s
328 53 o e s e IS8 T L by e Jlasl (L -4 5 =1 =Y ‘Ji,;)é.iﬁ-ui;?da.»ij(ﬁ
S s Jale 53 b sl olS b B s 5 LSl s 0 Gl a5 s dald sles Ol e sl
S el s e A s sl 6 iy Vs 5 ek KA 5 S sl OLE i A2 ol
O35 op e JL =Y (a3 A5 L AT (95 p5slid ) 53 p 8 e 00 Jled 5 il il Al e LT VL
gl 5 bl (St i (VU sk 5 S sl 1) e (L WYVINY) wi ) Uk o i 5 (08 oo VITAY) iy 5
Ll o3l 5 m s aS s Sles 5 sl Jsb 3 (6ol ime ol C39itl o3 56 sla Lot oy ST als 2alS | a5
Lo op ey 4 sls OLES el a3l bajles 505 0 s (gt (g3 s 03350 1) 3 08 Je 00 e
il doss 5 oS 5 (S A5 LY s ho ol 503350 1 s 8 e 0r CBIS s analS Rl 5 S35
P Sl 5y (S AT s e o35l S A ol (S G5 5L - sl 5055 50 05 les s
oSlbe sbar 1y 65b s (Sis 55 L= e 53 05350 1) 53 08 e 00 Sl s gl e B 5b 5 ks
J«lj)lf—v@a“}%)bt‘/ij' chle s Ll glaaiy; Jlad o i sl (058 dals 4 cand e Je VY
U ot ST olS ol w58, 1 Kt 25 L elen 65350 Jled & Slej sl 0L baaly el sy S5

o cbls 4S JJ—Q«J QL“J Q\j; - g_;:‘-‘ﬁﬁ}i gﬁ.\ 6“@\_& ‘JA,L,J » ol 63l g):".’.\j'g‘

ol s e e el s
&ujg.c,wlajl{elcfﬁ §-,~Ju;\ﬂﬁjwjaw;%élﬂ)ww;wtﬁo)';};\;,)::j);pfd@,
el gy 50 s S (S 2 e SUoles S s edd el fasn s Sl

NGNS PRI W P polis ‘Jf-?’.' ¢ SES a1 e IS glaely

e e


http://dx.doi.org/10.29252/flowerjournal.4.2.87
https://dor.isc.ac/dor/20.1001.1.26765993.1398.4.2.4.0
http://flowerjournal.ir/article-1-158-en.html

[ Downloaded from flowerjournal.ir on 2025-10-28 ]

[ DOR: 20.1001.1.26765993.1398.4.2.4.0 ]

[ DOI: 10.29252/flowerjourna .4.2.87 ]

20k s s 68 GbOS (ies g S
G335 ke sb s Spe Gl U et 0 ST wilate
s el bl ool 5l Kk gl S,
ol S s i xSl Gl Julse
S Sl S S S Ul e s Bl A8 ey
Gldle 5 sk sl old o 25 gl K L 6l 5
S o adaie e la 25 Rl s Al
3 5 a8l R0 a1y ades dess ST
Dl 5 ol 0L s 5 OF Cla 5 Ay Ges
Gl 53 (Sop o8l (bl as e 5o bdle
S ol o3l oy dalt il o 20 sla S
Jood SRl w53 g g B sl se sl g 5l
L) 5 555 SRl e gla 5 5 el e 4 OlalS
slge 5loobss eslanal 5 b5k wlS s Sas 35 O
o3litl .ol ool s 0 S5 T 2alS 5l 5 655
Lo (S35 sba Shs o Saa b s gl s
sdal 395 4 Sadlg sy s Shs O gy 55 s
Gblie kS 032 Ve s Lilg e SR Sl ol
53 S 4 Olgr 3 (s sL sl e 8 IS
& 3 Oldor 4 leds] 53 Ll o g Conl 0 J-
oyl Maeral, 2010) > 5.5 S oY sk 5 L)
oslaal b aS ol oo 5l slacid i 51 S 6,0l
53 Sledis leed 5 (Susd Sl 45 s o) 5L )
S e e 53 (late ol i sl a0
Scrinis ) Gl 03,5 Iy (5 5LS 5 aLS o abox

& Lyons, 2007; Singh & Lee, 2016; Rop et al., 2019;
o> (Tiwari et al., 2020; Xu et al., 2020

QLQL:S/ )\ szb LQLQ DJJ_’JL Sl C_y.p_,ﬁ Lhu‘l.h}}_v

A

AV=A e () £ (WA o olals 5 S

dadle
Osabs O/Y syd> axlew b o S13 iy 4=l
e Opl S Ghla e SIS IS
L LOS o ege 0 S5 oo OLLS S5l s s
(sl il W sl ba S w5 Cany L
o g S Gl Sl 03 1S 5 S5 s
ad 53 oz se S s JSE S AL Les 28
el Al Ol alaies S 0955 45 (Slo s piman
23l T, e 4 b e sl il 2t
Caaliial 5 0,8 slas 1) @l s day 5208 516k
3,05 calise gla )5S (glasled 53 s em 4 ils e
2018; Kremer & Hipp, Ashley et al.,) <ol ol
Olge & w815 s K .(2019; Hipp et al., 2020
St SR OpS b R e ST s
Lsols 5528 adlil dalas 5 F b a3 slotisl
Sbacanl pl 55 ol gladle 5 b Ko cpl cauls
Sosb il S 1 G 5 3550 5 035 Ol
2 ens ko815 G K Sl s L e pS S
"ok s Ol & Sl 45535 ans 3 ) Ol
Hosein zade et al., 2015; Ahmadi et al., ) Xleds
S s Jom ooy opl s 50 Sl el s (2019
wdls Ola g W5 e oSy gy Laul 5 5 adlate o
.(Maleknia et al., 2006; Alidadi et al., 2019) 1.l
5B oS il il Ll b a5 L el
ST olab 5 Gl ol w, o S e aibs
3L D b I 5 Ly ecilis slags)lon
GAali 5t Cand s dald izman ol 4B 8 552w

WOl el Jlss Gy laedkidy Opmes

1. Quercus spp.
2. Oak decline
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Figure 1- Treatment of seeds with polyethylene glycol solution.
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Figure 2- Growth media contains treated seeds, inside the phytotrone.
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1. Echinacea angustifolia DC.
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Figure 3- Mean of germination rate of seedlings after treatment by nanoparticles (0, 10, 50, 100 mg L")
and drought stress (0, -3, -6, -9 bar).
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Figure 4 - Germination and emergence of oak seedling after treatment with nanoparticles (50 mg L) and
drought stress (-3 bar).
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Figure 5 — Mean of differences in root length after treatment by nanoparticles (0, 10, 50, 100 mg L!) and
drought stress (0, -3, -6, -9 bar).
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Figure 7 —Mean of differences in crown diameter after treatment by nanoparticles (0, 10, 50, 100 mg L)

and drought stress (0, -3, -6, -9 bar).
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Abstract

The crisis of oak decline in recent years has destroyed big sections of the Zagros forests, and altering the
structure of the forest masses. Finding ways to restore deforested forests and increase the ability to deploy
new seedlings in the field can help reforest. In this study, the potential of titanium dioxide nanoparticles was
used to modify the damaging effects of drought stress on oak seed. Drought stress is one of the most important
factors in limiting the seed germination of plants. Treatments consisted of 4 levels of titanium nanoparticles
(0, 10, 50 and 100 mg L") and 4 levels of drought stress (0, -3, -6 and -9 bar) applied by polyethylene glycol
6000. Zero levels in both treatments were considered as the control treatment. The experiment was conducted
as a factorial experiment in a completely randomized design with two factors and three replications. Analysis
of variance showed that drought stress had a negative effect on most growth factors, especially at high levels.
Drought stress above -6 bar, had a negative effect on root growth and treatment of 50 mg L™ titanium dioxide
with -2 bar of drought stress caused the highest root fresh weight (7228.3 mg) and maximum root length of
127.33 mm. High drought stress levels decreased leaf number and leaf area. Although there were no
significant differences between the treatments of nanoparticles on stem length and number of leaves,
treatment with 50 mg L™ nanoparticles had higher numerical value than others. The results showed that the
highest germination percentage and seedling emergence were obtained at the concentration of 50 mg L' of
TiO; and drought stress in 0 and -3 bar, and the lowest germination percentage was observed at no-treatment
and drought stress in -9 bar. The interactions between nanoparticles and drought stress at the 1% level were
significant for the crown diameter changes. The concentration of 50 mg L™! nanoparticles at the drought stress
in -6 bar, increased the crown diameter by about 2.63 mm on average. The highest number of lateral roots
was obtained at a concentration of 50 mg L' and a -3 bar of drought stress. The results showed that when
the nanoparticles were treated with drought stress, the plant increased its stress tolerance threshold for better
survival under stress conditions. Based on the findings of this study, it can be concluded that a concentration
of 50 mg L' nanoparticles is the most suitable treatment for improving root characteristics and moderating
drought stress effect on oak. The present study is the first study of nanoparticle treatment on vegetative
characteristics of oak seed.

Keywords: Oak decline, Drought stress, Titanium dioxide, Forest.


http://dx.doi.org/10.29252/flowerjournal.4.2.87
https://dor.isc.ac/dor/20.1001.1.26765993.1398.4.2.4.0
http://flowerjournal.ir/article-1-158-en.html
http://www.tcpdf.org

