[ Downloaded from yujs.yu.ac.ir on 2026-06-24 ]

WWAY leusl g 5le / Jgl oyl [ Jol Jlw [ w515 b S wlinds alxo

giiagi Liglly allweSy sl yl pisl 5 (ol )l oy 2 it )bl Olime (s

(Paulownia tomentosa)

oy Slowwl dlg=

ang ) olR231S xb i 0uStils (5 S 09,5 Lotils
javad.eshaghi @yahoo0.com : Jgtus ediw g Ssg xSl oy

OFAY/ FNY iy gl e VPAY/ VA F il o & )

oS
e Ldd dngs (sl oS 039 0B Jlgs e US)3 Slicnll g ez (oo (Paulownia) Ligy iz slaaiss
s Bl B s 4285 5 0,585 1 e 5 (o515 GBLS gl b ol CutS 5 5 ol
Sbwl S g ol Lyl iy (P tomentosa) |jgngs Liglh 4565 b sla s olis )| o, » s Lol )...ab
595 10 5 Ve I O s o 6 lal el an b dolas Sl )b 5l (o8 oyl
Ay ole o (sl o ¢ gy b Jobo yo b eolatual 1S5V - L jg; G g 5 des el 9050 )kl 590 sl
5 599 sl ols 4 bgy e il slolos )0 baJled (o)) ady Jlake (n fgiar w8 s xSl ol o5
395 i $oll 599 9 i i sylel e b jless slaJles cudlas (slo dxe (a3l b Jles glis )| an (slaole
AVY 57 ol oy (naSilea 505 5110 55, am )kl 99 50 2 i )l bl slaled 5 wiad Slas
GalS 5 oLl Jlacie Liali sl 0gag b pied iogs (o gl YVA BV +/2) ba)loss pploo do G (o il
5 o e 2alS g ol ot ol U Jlg oolis,| ISt (ilie 1o (5 losine S (5l 550
039> 7 0339 3y Ve syl sy Lidglly sy (slasJlad cslio ady sl 55kl 023 (e caizjo

sl e

T IRV S N P L SES T SUP R LN (PR W L P Y1 Y

L oSz 5 olhsaien Gkl go0,0 o5 Line
S 8 ez 50 & Lz e 0 Iy slaaisS
(st Ele Sedgzrae (LS 5 wsz 4 eanlh
ot gy SBSS (5 l5 S 2yt el
Swamy et al., 2006; Mishra et al., ) c—ul
celyy 6l cmslio (i S lsiear Ligll (2010

LLE 51 g ks o colisS oyl o0 0580 by iy

doddo
Sl Jo¥s 4 oy STy sla iz 059 !
=2l o it ls byde sl yz alox
S S0 e e 5 853l e 4 (S
Sl LB Siadlim S e sx Ay
@l sl 0a (gloan T8 o 59 lzro pls il

ol e Slojlr atlare sla Kz 55l 5 Lad>


https://yujs.yu.ac.ir/jzfr/article-1-26-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-24 ]

Woods, 2008; Clatterbuck & Hodges, )
2004

SsSATYA JNYYE sl b Jsb 45 ol 5
S0 g S Sliios ol )0 lyieg Ligy
sloa o, g, Kl codeas a5 o ails g
(&l oy 52) ot Jols Jg8 8 s cosls
5 o) 45 iblie 13 gt Ligll, 458 (\TAY
sagshes B0 Sl i allle (Sl bawgte (1l
b oty sl (Giagy Juad S 5o Boac)
sle Ly (ZhaoHua et al., 1997) s ls sl
S 90 U Gd YIA) o Jola 4 1giiegs Liglly
Gilman, ) o5 ls s azan , o 0 Ol (=L AF)
5t 5 aldls SW,L oliee a5 I 50 (1997
2 Baae oo ol 5 005 0> ol 51 508 05T bl
ol S ol plis md g & gy Jeab 5l )l
ol 5 bl bl e 55902 @)lel wiss ool 2 5L
5 Sei slaplliips )0 sgaze arte Sy Ol oS
J—3 (Kramer & Boyer, 1995) ¢l Sisaas
adibie slopllipg 4 lj5iies Ligly aisS 29,9 5|
e oLl Ol 5 Olee 45 el (55958 05T
L 09 (petd 455 (ol eslin alsy (sl 5L 0550
Lz 0523 )kl (S8 ©j50n ngio 435S ailen
3 ol e 35108 5 Sl alS a5 b S
Sl S e (698 5l Saddars g Sas bl

Ben Ahmed et ) aib oo 5,90 kol jo (B pas

OB5)) el 035 ad il 1) (sloa T a4z e
s (ZhaoHua et al., 1997) 5,5 5> 51, Ligll
Carpenter & Smith, ) joxe slaabyme 55kl
Azzarello et ) S5 5l .S jolie O (1977
5 5 5l Jewe adg oSy 5l oS adgs (al., 2012
ZhaoHua et ) ooz OYgame gl gz adg
O (\YAY (gl o 32) o glid olul g (al., 1997
as ol asg LSS el jo ol oo, ol
,LS" o Paulownia tomentosa s, S | >
P. 4 P. elongate a o> 5| Liglh , o slaassS
(Bergmann, 1998) cul suis Gglass fortunei
P. ) gl Liglly cusls Sl Bergmann (2003)
oS, e o 1) F95,88 Lol 5 (elongate
o 050 Kyl (o (slidg) 5 bl jo alises
SR O A 93 A5 S axeL (pl 4 g0l 1B
95 0=l 3l g axls (ogdlas 4ot Laoli i,
adbio byl i b cwlie LadisS (pl a5 (5500
Al e el (6,5 UK dzcl igd bl
Al )3 () AsS S plsrea igtiagi Liglly aisS
Pober 0 gadia g ab Jed 5500 5,15 VAAY
o5t Dz oyl (Briogz 5 (B8 slagi
Kays et al., 1998; Johnson et al., ) al,s
9y Lsell a8 a5 el ouis oylg2e (2003
U Sl slwo hyls a5 ablis jo oy

KPR ILIA SR Vv Py JNE g4 VI E SN (RS


https://yujs.yu.ac.ir/jzfr/article-1-26-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-24 ]

ARR

WWAY leusl g 5le / Jgl oyl [ Jol Jlw [ w515 b S wlinds alxo

L ooloys Jlow olo oy 5p S ¢ ol 5 ol ax 0 -V/A
Jsb 5 <l ol 3 ol az 0 YV aiy lawsie
jou)%bnjﬁdujka)yaﬁa@)o&i&&aé

ilios Ho et B olo >

Ao EBS doe S oGle el w0
Ve Gee )l dlize glaizn I S diges
5 ond bglie oo b e 1ol alilyy o le
St sbepSoll ly S g S
sl wlbaS Kkl 4 ol
ot 9 (S Slasie wb Jie o55laS
lgegs ol cuols oo 5l atilsy S aiges
A5l g Sal dihie Sl saal V gz o
IS 0595 i eimen el i Il olge e
ABlign o8 S il i 5
gl &s5 ladls ol ol (om)n Holaieas
Sals’ zsb 5l (Paulownia tomentosa) \;50g
e D90 lajles 1 jo aSa eolaiwl dolas
5l Wog &,le
«(I5) Aol e 4w o \L;)L.':’.—‘ Ol Hles )
(I15) yud 003 o (I110) yd 00
ot (P3) 55, e o 50 50 Y&)L:’.] 295 sless ¥

-(P6) 35,

" Trrigation
? Period

Sl ol g e aSepl @ axg5 b (al., 2007
Dylite Laasss 3ldpg sl 4 atuy 5l 950
Cedl au Colie L g Brinks ef al., 2011) el
Seeley, ) LadassS oi, ol 5 Sis s )..JL
355 5 Ol U0 b cudls s Beizs 5l (1990
Loglly oSy sba s (oolisyl o, 5 s el

D20 18 ) 0550 | gty

L 59 g Sl
ole3l 25k syl ke wlakic

ay gl s g e 3l oy )
Llyl o hges Ligly asS sl sl
oS 5 G5 pl (o ol s lides
Sy oad ol do e 0l plol dg,l oKiils of5L
S b s oy 5 JSismre Gtales] sl
@ 28lpsr oy 9 b g e VYASL,e ghe
aols 5 5g VYN0 FO7 FT 07 s
ol as s e s e PP 5o bl culls
Bl 3 Jlo 00 sl ol slayll bl
SOL Lagie (Y++0-)20Y) deg,l cwliilse
Jad o b ande g e TV aldle
2 0l 4S5 ytadee MOV bawgio b Gl
bogio 09 o VW bugle b gl Jab
g ol S il axyo VWY wslhie aldle gles

Glos areS Laugio b olocyags Jlo ole a3 s


https://yujs.yu.ac.ir/jzfr/article-1-26-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-24 ]

WY

oS 1y s ooliiwl F 903l s sl Gelsser
Von ) wle o &l gpal,faliblre mouas
S F gog s gme &yse o (Ende, 1993
Slr O laeSilee (o255 laals wiz anslie
@) calie gboylad olds)l ol Sl anslie
Ored (Alide Gloy slaeygs g ol S
il sloole ;5 bl ples olis,] 0, dunlio
Sl 5l asslel Jelo g asa (sl s ooliad

2 eoliiwl YA asws SPSS

aibaie ) gy gy slaJles <dls 5l

5 Glel Bl glajles Gzl 5 eghy 955
sole o ol el 5,Sojlal 3 Ll Gow
ples b Jol> n) @mls jond 5 oloye o
ol T e b jey i 0j90 LS bl
sledls Jy wiad Sz gl ole o wind g l]
Lo 0,90 310 0o )0 do Sleosj b o jless ples
i s S L el 5y 5 e
o =Wl aly ) S RSl bl
Jsaz) g slaole ;o Digiess Ligll slaJles
Ay olel 90 5 kel olime &5 sls plas (¥
Uil b ) s o cine coglis LT o Jilite
Lol (oxexs (2li)) ) Gliee 2 (olo) oo Jule

Syl (gl S ).uL) bl 51 G o 0

390 ligiegs Ligly &isS (59) » slewd A3 (nlple
03 b alizs glojless jo bl cd )5 )13 ales]
o TF SIS ol b (5 5 ame ,9) S
2 (ooyps Gloyw £585 pas 5l Lol I )
g oygo ;o gylal wus atsls olesls > ails
Tode o,k 1 ool b SWIGe glal (e
oldyo yud slaole dils jo .l plodil Siws Ojg0a
Giasilo 1) 2o 1) Lol plas €5, 0 5
e slools ;5 o] 55,565 5l 5 4 (5,xa3l
S 4 il sloylag o el 0, e
a8y GRlBl s, bl slp b (oo
3 S lajles o Lty slales olis)|
Slooygn o oli)l ab, Gl (g, Jad sk

A dawloes anleds g anlog anloS

wools Julowi g 43 joxi 309,
opesl b lmedls Sty goe b el
51 lools) ws pll Kolmogorov-Smirnov
L oyl as 5lUT (Wioged soym Joy @98
ANOVA with repeated ) ,So (5,505l
xolo ,Lgz) oo o elav | iug, sl (Measures
e 2yl 0 g ()lal e awxs Lol 90
s9xgley ol aw)  alide gley (sleeygo
5 Wog S o Sjger (ko Hlade auxs Lol

Greenhouse- _asls I .o bl beg S 9,0


https://yujs.yu.ac.ir/jzfr/article-1-26-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-06-24 ]

Wy

WWAY leusl g 5le / Jgl oyl [ Jol Jlw [ w515 b S wlinds alxo

5 ol Qi pfyle aiload S wiad gl
dnlogs ol el 0l S0k (glize 090
0)9° ) d)lﬁj oz bsle e o o daledns 5
5 4 slooy50 30 ()lal i 033l g 00 5 055, dus

bl oo alie 03, i

sladle oLl ol (2Sle ¥ 5 V) IS8

3 e Gl slajle o 1) gt Liglly
Aps o lis asledns g dalegs w@ale S slo, g0
9B g adaxdo Lo b ol )5 a5 5 biles

Sl 2 iy Hlaia b g, piSojeo L as e s

CilS ao e SB diges (olionds § (Sojud Slasiin =) Jgu

Tablel. Soil sample physical and chemical properties of field plantation

SL plesd 5 (Kb sla Sy Jlade
Soil physical and chemical properties value
Salinity 0.82 (dS/m)
pH 7.7
Lime 19.1 (%)
Clay 23 (%)
Silt 22.5 (%)
Sand 54.5 (%)

Soil texture
Organic carbon
Total nitrogen
Absorbable phosphorus

Exchangeable potassium

Sand-Clay-Loam
1.68 (%)
0.05 (%)

3 (ppm)

145 (ppm)
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Table 2. ANOVA with repeated measures of cumulative height growth of Paulownia tomentosa saplings

in the different months

Ol i 2 ol 51 Sl e peSibeo a3l
et & 20 Egema oyl Az 2o (el 095 Greenhouse-
Geisser
source Sum of squares df Mean square F Sig.
A. Between groups
Irrigation 81.4 2 40.7 0913 041
Period 0.099 1 0.09 0.002 0.96
IrrigationxPeriod 0.549 1 0.54 0.012 091
Error 1605.2 36 44.6
B. Within groups
Time(month) 38.1 1 38.1 37.1  0.00 0.000
TimexIrrigation 1.97 2 0.98 096 0.39 0.46
TimexPeriod 39 1 39 3.8  0.05 0.099
TimexIrrigationxPeri 0.29 1 0.29 028 0.59 0.59
Error 36.98 36 1.02
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Figure 1. The mean of one month (cumulative) height growth of Paulownia tomentosa saplings in the
different treatments (Irrigation in 3 levels, 5 lit(i5), 10 lit (110), 15 lit (i15), irrigation period in 2 levels, 3
days(p3) and 6 days (p6)
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Figure 2. The mean of two months (cumulative) height growth of Paulownia tomentosa saplings in the

different treatments (Irrigation in 3 levels, 5 1it(i5), 10 lit (i10), 15 lit (i15), irrigation period in 2 levels, 3

days(p3) and 6 days (p6)
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Figure 3. The mean of three months (cumulative) height growth of Paulownia tomentosa saplings in the

different treatments (Irrigation in 3 levels, 5 lit(i5), 10 lit (i10), 15 lit (i15), irrigation period in 2 levels, 3
days(p3) and 6 days (p6)
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Table 3. ANOVA with repeated measures of height growth of Paulownia tomentosa saplings in the separated

different months

Sl e Slupgseme  @oblaze Slupe oSl Gge)]
Sum of ) Greenhouse-
source df Mean square F Sig. )
squares Geisser

A. Between groups
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Irrigation 7.8 2 39 0.735 0.49
Period 0.874 1 0.87 0.165 0.69
IrrigationxPeriod 0.020 1 0.02 0.004 0.95
Error 191.23 36 5.31
B. Within groups
Time (month) 1445.85 1 1445.8 199.4  0.000 0.000
TimexIrrigation 18.95 2 9.47 1.31 0.28 0.26
TimexPeriod 3.63 1 3.6 0.50 0.48 0.56
TimexIrrigationxPeriod 0.31 1 0.31 0.04 0.83 0.72
Error 260.95 36 7.2
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Figure 4. Variation of the height growth of Paulownia tomentosa saplings in the separated months in

different treatments (Irrigation in 3 levels, 5 lit(i5), 10 lit (i10), 15 lit (i15), irrigation period in 2 levels, 3 days
(p3) and 6 days (p6)
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Figure 5. The mean of all of Paulownia tomentosa saplings in the different months (different letters indicate

significant differences statistically).
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Abstract

Paulownia species, which are fast-growing endemic species in China and Japan, have been used
for establishing green space and park and inter-cropping with many kinds of crops in many
countries. The aim of this study was to investigate the effect of irrigation on one-year Paulownia
tomentosa seedlings in the climatic and edaphic condition of West Azarbayjan, Iran. Random
factorial experimental design was applied with 3 irrigation levels (5, 10 and 15 liter) and 2 irrigation
period treatments (3 and 6 days) with 10 replicates. Seedling’s height increment was measured at
the end of each month during the growth season. The maximum height growth of Paulownia
tomentosa in different treatments was observed in the first month and the seedling height was not
considerably raised during the upcoming months. The seedlings of the treatment which were
irrigated with 5 liters and with 6 days interval were dried and the seedlings of the treatment with 5
liters irrigation and with 3 days interval had the minimum mean of total height (8.7cm) in
comparing with other treatments (10.9-11.8cm). Furthermore, with increasing the irrigation amount
and decreasing the irrigation interval, the seedling’s height growth was not altered significantly.
Therefore we concluded that the best irrigation regime for suitable height growth of one-year
Paulownia tomentosawas with 10 liters irrigation and with 6 days interval, for decreasing the cost

and water consumption.

Keywords: Paulownia tomentosa, Plantation, Irrigation interval, Height growth
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