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The effect of Paclobutrazol and Trinexapac-ethyl on morphological and
physiological characteristics of Rosmari (Rosmarinus officinalis) and Thuja
(Thuja orientalis “Morgan”) as two hedging plants
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ABSTRACT

In recent years application of plant growth regulators especially growth retardants, has been significantly increased.
Trizols (paclobutrzol and trinexapac-ethyl) as the most effective and least harmful growth retardants, induce more
dwarf and denser cover plants with both darker and thicker leaves. Therefore, an experiment based on completely
randomized block design with 16 treatments and 3 replicates, was conducted to investigate the effect of paclobutrzol
and trinexapac-ethyl application on morphological and physiological characteristics of rosemari and thuja “Morgan”
as two hedge plants. Immediately after pruning, foliar spray was applied on each plant with 1000 and 4000 mg/l of
paclobutrzol or 1000 mg/l of trinexapac-ethyl. Distilled water was used as control. Measured traits were included
plant height and width, wet and dry weight of pruned parts, internode elongation, proline content, chlorophyll a,
chlorophyll b and total chlorophyll content. Results indicated that growth retardants decreased plant height and width,
wet and dry weight of pruned parts and internode elongation, while they increased proline content, chlorophyll a,
chlorophyll b and total chlorophyll content as compared to the control plants.

Keywords: hedgeing plant, paclobutrazol, trinexapac-ethyl.

* Corresponding author E-mail: etemadin@cc.iut.ac.ir Tel: 03133913416



VA0 5l ¥ 8Les FY 5,90 ol SLEL psle oYY

w78y jhiear 23l slale o K00 G5
e o)l laan e gals 5 65,5l g 0
50 A, gleauSeda 1 eolaiul (gl ool
od ew lad g9z LS Jing, 0, alS
slgs (et 31 (Thetford et al., 2000) el ous
9= olS o colatul 050wl BauS e
~ S 5 JoibeShn il pw slad
(Wade et al., 1986) el o5l isslST 5 ol
BaS WS g0 laieas o3l SaslSh 9 JSISOI55 5
e glad o pae j0 ool Gl 4 (ol a,
5 S syl jled rals g aslis ab, adgs ol
oalS oly 5l Ty ol g0 ol a5 0gd o eolaul oy
Moo WS Sl sl gep9e Ol
.(Ahmadzade et al., 2012)

Gblie ;o o] plie 09maS & 425 b nlplo
3 gl o Sul malS 5 oyl @5,
Oz bl 5o (GlsS gai Ll 4 5L rioren
SIS Glaanie el GGl g ble (pl o
sloausas l eolaiwl b (Lo o)l ials)
08y O s by A5 93 69, slbesl cnl W)
b plosl B9

by w9y 9 3lg0
2 ISR 5 Uil b ) sstanen
=z oS 50 (K5glg8 0) (SFlbisy ) sla S
o850 o8, Lbs 9 Rosmarinus officinalis (s ,l;,)
Oygods  iules! (Thuja orientalis “"Morgan®
» Golas o5 glaSsh )b B o g s
o 518 5 S ol ) B lad i ofSn
b 1zl oblogems smio Spd o adly kol
3 O9rse Alugs olalS Sl hagn cnl el e
2255 5o slacle ozg o (Sihe lal b oS
oz bz SeS 4 e ol Joo a4 e
oo gl YO olal 5 Fooglas )| b oonls asle 38
b Sl 0 oy 3l Sipdig g 0 plonil oo
soble b JojlinglSl (Sr oBhdole o,
b ISyl o 50 p e Fooe g Veee
Olyisas yhie Ol 5y p0 p)S e Ve kil

-

A0

SLLS e glad 5l i s gz
Sl )y Wl o0 g 0392 polie (o 4y 45 Aiun
CawdSs @ axg b bl cpl oS e 1) 86
P A Olped Ky g Z8b e 5l og
6[@0)‘59.0 .)l.?u‘ auS).‘> B e u.u.u ‘kS'L"') Jl:u‘
2 arie sl 5 Feo (Sl ald il
lad o Wgh o ails JLad b 5 cus
oabalzul gz do 0% 5l i lirsl jew
Sl Vb s & ol 5L A el 5 Syl
‘:"5‘} 6Lbdjl.o.:.f 3 S Cered (Taban, 2011)
boiles (i Swge baS doars ale>
s Sr S b B sy Sasie
g 1y ol Ay 5 3ls (Sawy (S
(Maddox et al., 2010) w5’ o

Foshee YE- glowsl slad)l (uSile L o0
5 Sas 3blie oya) 3o o el iy p Ly Jlo o
aS" (Mardani et al., 2011) oog o Sisdoys
Ol 52 (S eKlee oSy I S Bl
Lolr! Sy 50 @Bl Sl gl gledsl ol
b 5l 6y YO glayl o 08 g S ol
ol (Mamnpoosh et al,, 2008) <ol L,
5 s 1T+ leiol i 5 Sl Saolys
& axg b (Alizade, 2008) el 156 Lo (slo ol
Sl gob; Camedl YU o Slee b b L S a
.(Golparvar, 2004)

L GgeS 5 @IS 4 28 Je )by,
s Lo 5 Lol 51 (6 ks & pizmon 0l (55
Iso (Sogll 4 5 sl polio aijo5 obj adadti 4
laziS 50 (g eizmed a3 o0 (LIS (9% JoS
5l b L ey & pglie o el L Ssaiien
(Taban, 2011)



oY s Sy » SIS0 5 g JoslFaslSh 36 b)) Se 5 Glej

L1 SrpSehe Vo oShsy crl b pln ol ol
o s edmbe JolS oy A gl ] Joe ) -
odile L s ¥ b leds (yeily 25 L o, Glo
B ks ojlgs gl plea LI, &8 )
VO ] o)nge Qo)f lo )1 U= 9 o.\ﬁlﬂ,
14««353 ol u‘).m NSRS o.\.'st) J““Jgsl““
Slzsedsh ;0 (egidyiSewl) (5,5 gl
5039 S 2 eSSk abiew cdale s sl

A8 solauwl (oL

LS 2 g ol

Los ond 035 mbe Gior b Sy 856 g0l
o 8 (O33e2) Red Sl Sbclgil g
Sl 5 G2y aldenl oo 4 Jolore aety il
B (gly s g A 00ld 18 b O jo Sl
ez (ieles (0938l 5l ey 85 Sy STy
b yiegil OV zoedsb ;o don sl S, mlbe
oo 9 Soslal 598 miwads oSiws olKiws
Oodoy slulisl lo sz 5l eolaiul b ydg
(Bates et al., 1973) o acwl=e

o g b

Felibes ) wlie b))l
o 9 Job o
5 WS 90 o &5 Sl slas willy & mls
bl Jl g ol gloausas iz sloles
O Jliml gl jo (2858 5 Jsb o Sl ag]
LBl Se2g (5,0 s Dglas vy

LS 0 o225 Job a3 Ol S
(Vg ) sla JSio) as ovmliv vals e 5 )b,
SleoaS S b oad e g HlS o e
)| Al ool Lbs_?).) ‘_“_i*}w 9 &9y JA:’)
S exSslr Joby sleeS s ddsl slas,lis )il
<l o M}JT ol el slalST 8l cudled
FESCSISTIPREC PSR [/ o FRVOW K JEJOt L gPURON [y
s 2l o a5 b o0 2ol oy e
Sedhiee LS @S5 g el slasl

S)leyy Slp F & (ool e 2 9100 Gliee 4 2ol
ClsdS 5l e s plonil (62 Y gl ilons b g5 4
SET 6 o pailonl, et da ot Jlacl 5l ole S
eyl Jolis gadow opl 1o (6 S0l 8 50 Slao 0l
g odl e Sla i SiS 5 5 (s ol By s
A (J39)0) dnjew ddon Olie doo Sl Jsbo

D9 S5 du s 9D A

FElbcs ) olue b))l

ol y» oy g W5, (g S 031l

G9y Cead b yoole pa e el g puSosluil ol
SB e )l e S5 L olS e iy aw )
St it 5l olS oy Sl gly ol
oz hr S 4 gl p oges Ojgon
W Lg).fc)b.:‘ o Ls o assLw

il Job (6 550101
a5t aw oS o 5l Gl bl 5o 0,8 Jsb
Aol L k> asls ja s g Sbesl Gilise Ll

RERECK O TP SRS SR

o o b (b idy Sl 9 )5 ()9 g 05l
oadaiBle ooz hzy S b ek sl s
‘_ngd.}; ‘_gl).g )..uo‘suLw YO olel 9 ¥ &l.c.»)| L
R P U PN I SN
S oSl o 5 ysle T enieye bt
Jlems 95l b Spoe 9 Jite ofiule;] «
slgidn 5 0y g ol b &S ab g pSejlul
SRV O E Sy JURN <] VY GO S VPV WS
5o alflas dels slacshy jo ouds o, slo o
09 9 g Jlems Gail5 b e (285 18

A.A] Cowd L o..\...uu,u).@ ‘_gl.mu..au S

59 58 Olao 2L 5))]
S 52 & o (3]0
(1949) Arnon g, pls S 5 & e (5,505l



VWA 5l o 5L PV 5,58 ooll SLEL psle oVf

Hojati et al., ) Slasad oyl usSid (2012
sl SO0 5 0 )5 500 (sgm 51 el 00 (2009
5 sz 95 ool LT olied 0 el o

(Thetford et al., 2000) o co 50 S o 25

ol e wliass s (Hazraika, 2003)

by Gl e JoliedSh a5 wase
weis «(Bably et al., 2009) LusSle (sloaxis

Adelson et al., ) o5 «(Nazarudin, 2012) >

8
= 6
L 4
£ 2
(=]
£, I l
g

S

3 © &

,»l

%” %’W’ c? S

Treatments

ppMY -+ + el (T1) walis (TO) Log5 (S2) vcs oy (S1) aisS g0 Jsbo o, 3 o, cloosiiS iS5 aisf hlie il ) IS

Sgldie By S 0 oS ol Sibeo - I SG15 5 ppmy - - -

CBLE (T3) Jsil 555tk ppme - - -

<dale (12) Jojl nglSLy

55 LSD (503l &l 51 0o y0 O hans 45 lo sime glds diid
Figure 1. Interaction effect of Species and plant growth Retardant on plant height in two species of (S1) Rosmari,

(S2) Thuja, (TO) Control, (T1) 1000ppm Paclobutrazol, (T2) 4000ppm Paclobutrazol, (T3) 1000ppm Trinexapac-
ethyl. Similar letters represented no significant difference between means by LSD test at P<0.05.
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Figure 2. Interaction effect of Species and plant growth Retardant on plant width in two species (S1) Rosmari, (S2)

Thuja, (TO) Control, (T1) 1000ppm Paclobutrazol, (T2) 4000ppm Paclobutrazol, (T3) 1000ppm Trinexapac-ethyl.
Similar letters represented no significant difference between means by LSD test at P<0.05.
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Figure 4. Interaction effect of Species and plant growth Retardant on Fresh weight of pruned parts in two species (s1)
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Trinexapac-ethyl. Similar letters represented no significant difference between means by LSD test at P<0.05.
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Figure 5. Interaction effect of Species and plant growth Retardant on Dry weight of pruned parts in two species (S1)

Rosmari, (S2) Thuja, (T0) Control, (T1) 1000ppm Paclobutrazol, (T2) 4000ppm Paclobutrazol, (T3) 1000ppm
Trinexapac-ethyl. Similar letters represented no significant difference between means by LSD test at P<0.05.
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Figure 6. Interaction effect of Species and plant growth Retardant on proline parts in two species (S1) Rosmari, (S2)

Thuja, (TO) Control, (T1) 1000ppm Paclobutrazol, (T2) 4000ppm Paclobutrazol, (T3) 1000ppm Trinexapac-ethyl.
Similar letters represented no significant difference between means by LSD test at P<0.05.
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Figure 7. Interaction effect of Species and plant growth Retardant on Chlorophyll a in two species (S1) Rosmari, (S2)

Thuja, (TO) Control, (T1) 1000ppm Paclobutrazol, (T2) 4000ppm Paclobutrazol, (T3) 1000ppm Trinexapac-ethyl.
Similar letters represented no significant difference between means by LSD test at P<0.05.

1.2

1
0.8
0.6
0.4
0.2

0

Chlorophyll b

Q < v
& & &

< < v <
o o o o

Treatments

cdale (T1) wals (TO) ig (S2) «syley, (S1) aigS g0 b &y jws im0 1o o) (godiiSasS g 45e5 blae S A JSS

A SO 5 ppmY -+ cdalé (T3) o Jg3l5a0slSL ppmYe -+ clale (T2) g5l ,5505SL ppmy - - -
Q3 LSD 903l b ao 0 O gl 4o o sire gles aiiws Siglie By S 0 aS Lla 1Sl
Figure 8. Interaction effect of Species and plant growth Retardant on Chlorophyll b in two species (S1) Rosmari, (S2)

Thuja, (TO) Control, (T1) 1000ppm Paclobutrazol, (T2) 4000ppm Paclobutrazol, (T3) 1000ppm Trinexapac-ethyl.
Similar letters represented no significant difference between means by LSD test at P<0.05.
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Figure 9. Interaction effect of Species and plant growth Retardant onTotal Chlorophyll in two species (S1) Rosmari,
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ethyl. Similar letters represented no significant difference between means by LSD test at P<0.05.
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