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Extended Abstract

Background: In light of the considerable expansion of the Populus genus over recent decades,
numerous researchers from across the globe have directed their attention toward investigating a
range of topics pertaining to this genus. This genus is of great importance not only in the wood
and paper industry but also in the context of expanding green space in arid and semi-arid areas,
where the species of this genus are of particular significance. Euphrates poplar is a distinctive
woody species that thrives in arid and semi-arid regions, where it can also serve as a sand
stabilizer, enhancing the feasibility of afforestation in such environments. The findings of this
study may contribute to greater awareness of Euphrates poplar afforestation using cuttings,
particularly given the prevalence of arid and semi-arid regions in Iran, as well as sandy dunes,
which are often reforested using cuttings of other species. Consequently, this study may facilitate
an expansion in the utilization of Euphrates poplar for afforestation, particularly through cuttings.
Methods: The objective of the present study was to evaluate the effects of length, diameter, and
cutting position on the initial growth of Euphrates poplar seedlings. The study employed a
completely randomized block design with five replications. The Euphrates poplar cuttings were
procured from the riparian forests of the Maroon River, situated at a distance of 5 kilometers from
Behbahan City. The cuttings were obtained from one to two-year-old woody branches of young
to middle-aged trees with a breast height diameter of 15-25 cm, prior to the opening of the buds.
The effects of the treatments on cutting length (at three levels: 15, 20, and 25 cm), cutting diameter
(three levels of cuttings with diameters less than 0.1, 0.1-0.5, and 1.5-2.5 cm), and cutting position
(three levels of the initial branch area (from 10 to 50 cm of the branch), the middle branch area
(from 50 to 100 cm of the branch), and the terminal branch area (from 100 to 150 cm of the
branch) were investigated on the characteristics of height, collar diameter, length of produced
shoots, the number and length of secondary branches, the number and dry weight of leaves, dry
weight of roots, dry weight of stems, and dry biomass of seedlings.

Results: The results of the analysis of the effects of cutting length, cutting diameter, and cutting
position on the height and collar diameter of the Euphrates poplar seedlings showed that only
cutting length influenced the height of the seedlings. The 20 cm cutting length treatment exhibited
the lowest seedling height. Conversely, the cutting diameter treatment exhibited a notable impact
on the collar diameter of the Euphrates poplar seedlings. The lowest collar diameter was observed
in seedlings subjected to the cutting treatment with a diameter of less than 0.1 cm. Additionally,
the analysis of variance revealed that the number and dry weight of leaves in Euphrates poplar
seedlings were significantly influenced by the cutting position, with the highest number of leaves
observed in seedlings where the cutting position was located in the initial area of the branch (10
to 50 cm from the branch). The results indicated that the cutting diameter treatment had a
significant impact on the dry weight of the leaves of the seedlings. Cuttings with a diameter of
1.5-2.5 cm exhibited the highest dry weight of the leaves. The results of the analysis of variance
demonstrated that none of the treatments, involving cutting length, cutting diameter, and cutting
position, exerted a significant influence on the length of the produced shoots and the number and
total length of secondary branches in the Euphrates poplar seedlings. The analysis of variance
revealed that the cutting length, cutting diameter, and cutting position treatments did not
significantly affect the length of the produced shoots or the number and total length of secondary
branches in the Euphrates poplar seedlings. However, the analysis did indicate that the cutting
length treatment significantly affected the dry weight of the seedling roots. The highest root dry
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weight was observed in seedlings obtained from cuttings with a length of 25 cm. The analysis of
variance revealed that the cutting length and cutting diameter treatments significantly impacted
the stem dry weight of the Euphrates poplar seedlings. However, the cutting position exhibited
no significant influence on the stem dry weight. The highest stem dry weight was observed in the
treatment involving cuttings with lengths 25 and 15 cm. Additionally, the highest stem dry weight
was measured in the treatment of cuttings with diameters 1.2-5.5 and 0.1-1.5 cm. The analysis of
variance revealed that the cutting length, cutting diameter, and cutting position treatments
significantly affected the dry biomass of Euphrates poplar seedlings. Conversely, the cutting
position treatment did not significantly affect the dry biomass. The highest dry biomass was
observed in poplar seedlings obtained from cuttings with lengths of 25 and 15 cm, while the
cutting treatment with diameters of 1.5-2.5 cm exhibited the highest dry biomass.

Conclusion: In this study, the optimal conditions for longitudinal and diametric growth were
identified for cuttings with a length of 25 cm and diameters of 1.5-2.5 cm, which also exhibited
the highest seedling stem dry weight. The results demonstrated that the cutting position had no
discernible impact on the subsequent phases of longitudinal and diametric growth. However, the
cutting position can significantly affect the number of leaves produced in the later stages of
growth. Specifically, the closer the position of the cutting is to the connection point of the shoot
to the mother trunk, the more leaves it will produce in the later stages. In general, the optimal
Euphrates poplar cuttings exhibited diameters of 0.1-2.5 cm and a length of 25 cm. However, the
cutting position was not a significant factor in relation to the cutting length and diameter as it did
not have a notable impact on the root and stem biomass, leaf dry weight, number, and length of
secondary branches. Given the plant's demonstrated resilience to drought and salinity, as well as
its ability to thrive in high-temperature conditions, it can be considered a promising option for
cultivation in arid and semi-arid regions, including sandy environments.
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* ** and ns: significant differences at the probability levels of 0.01 and 0.05 and non-significance, respectively.
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Table 2. Analysis of variance for the number and dry weight of seedling leaves among cutting length,

cutting diameter, and cutting position treatments

b F o)Ll Slyye ik ljl a2y Clapo gare
Sig. F Mean Square df Sum of Squares
s s i ik s e
SpKis gy Syl LT S T T LY Sl Sources of Veriagon
Dry weight of ~ Number 2 Number » Number » Number » Number of
leaves of leaves  Dry weight  ofjeqyes  Dry weight  ofjeaves  Dry weight  ofjeave  Dry weight leaves
of leaves of leaves of leaves of leaves

0.164" 0.122™ 1.850 2.153 5.723 3700.34 2 11.446 7400.78 4ol Jsbo
Cutting length
0.040* 0.769" 3.342 0.264 10.338 453.53 2 2 20.676 907.066 PWERA
Cutting diameter
0.393"s 0.042* 0.945 3.300 2.922 5671.00 2 2 5/845 11342.00 SySaals oo
Cutting position
0.244ns 0.379" 1.390 1.066 4.299 1831.18 4 4 17.197 7324.72 1,55 Block
0.133" 0.321" 1.820 1.191 5.629 2046.24 4 4 22.517 8184.966 40l8 jladxasls Job
Length* Diameter
0.609" 0.875™ 0.678 0.304 2.098 521.995 4 4 8.391 2087.98 SySaals Joaxaal Jobo
Length* Position
0.375" 0.915" 1.111 0.240 3.436 412.060 4 4 13.745 1648.24 EySaals oxaols jlad
Diameter*Position
0.652" 0315 0.698 1.199 2.160 2060.97 6 6 12961 12365848 (¢, Saals Jowexaols haixacls Jsb
Length*Diameter*
Position
3.093 1718.340 84 84 259.848 144340.55 s
Error
113 113 3089.00 780091.00 Js
Total
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*, ** and ns: significant differences at the probability levels of 0.01 and 0.05 and non-significance, respectively.
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Table 3. Analysis of variance for the mean length of seedling shoots among cutting length, cutting

diameter, and cutting position treatments

Sl o lF Sloye (1 Silo il 45 Slayo ggoore eI
Sig. F Mean Square df Sum of Squares Sources of Variation
0.068™ 2.783 1003.323 2 2006.645 (o\oli J5]¢) Cutting length
0.932" 0.070 25.257 2 50.515 (40d8 ,la8) Cutting diameter
0.668™ 0.405 145.903 2 291.806 (s yS40l8 =) Cutting position
0.662" 0.602 217.116 4 868.465 ()l)SS) Block
0.240 1.402 505.511 4 2022.046 dol8 Jlabxasls Jobo
Length* Diameter
0.605™ 0.685 246.809 4 987.235 Sl Jroxaold Jobo
Length* Position
0.242 0.396 503.238 4 2012.952 65 4al Jomoxals s
Diameter*Position
0.615™ 0.745 268.700 6 1612.199 54l Joroxasls jlbxasls Jobo
Length*Diameter*Position
360.489 84 30281.091

Error
113 179922.511 JS
Total
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* ** and ns: significant differences at the probability levels of 0.01 and 0.05 and non-significance, respectively.
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Table 4. Analysis of variance for the mean number and length of seedling lateral branches among cutting
length, cutting diameter, and cutting position treatments

oy ik

Mean Square

Sl sme F o)Ll
Sig. F

il 42 > B
df Sum of Squares

cbadls Job cbadls sl cbadils Job (cbaasls slas baasls Job (cbaadls slaw glaadls Job (laadli dlaw glaadls Job (sladsls slass

Olposs bio

=R 3y U U » 3y 3 =3 3t Sources of Variation
Length of ~ Number of  Lengthof  Numberof  Lengthof  Numberof  Lengthof  Numberof  Lengthof  Number of
lateral lateral lateral lateral lateral lateral lateral lateral lateral lateral
branches branches branches branches branches branches branches branches branches branches
0.323" 0.402" 1.147 0.922 946.630 6.299 2 2 1893.259 12.597 X s J5]¢
Cutting length
0.269 ™ 0.460m 1.335 0.784 1102.355 5.359 2 2 2204.710 10.719 . w P
Cutting diameter
0.873 1 0.926™ 0.136 0.077 112.552 0.528 2 2 225.103 1.055 ‘5)"54’*12 J’“
Cutting position
0.022 * 0.012%* 3.038 3.412 2508.178 23319 4 4 10032.714 93.278 B)ll k
oc]
0.224m 0328 1.452 1.175 1198.820 8.034 4 4 4795.279 32.134 dold labxadls Jsbo
Length* Diameter
0839™  0.510m 0356 0.829 293.893 5.668 4 4 175571 22672 SoSeeld Jroxasl s
Length* Position
0689  0870™ 0.564 0310 465.621 2121 4 4 1862.485 8.484 x5l Joroxaols Lus
Diameter*Position
Jooxaals lbxaeld Job
0.661 " 0.834n 0.687 0.463 567.231 3.163 6 6 3403.386 18.978 SrSald
Length*Diameter*
Position
825.505 6.834 84 84 69342.381 574.089 L
Error
113 113 115189.618 1000.000 S
Total
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*, ** and ns: significant differences at the probability levels of 0.01 and 0.05 and non-significance, respectively.
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Table 5. Analysis of variance for themean dry weightof seedling roots and stems among
cutting length, cutting diameter, and cutting position treatments
S sxe F o)l Olayye (5:Sle &l sy Olayyo oo
Sig. F Mean Square df Sum of Squares
S o5y S e S gy s s Sl e SWS gy SS gy SUB gje SWs gy SS G o\ﬁggm
sl Ay e Ay, a8l Ay a8l A, a8l Ay Sources of Variation
Dry weight Dry weight Dry weight  Dry weight Dry weight Dry weight Dry weight Dry weight Dry weight Dry weight

of stem of root of stem of root of stem of root of stem of root of stem of root
0.025% 0.018* 3.868 4235 7591 38.573 2 2 15183 77145 el Jsbo
Cutting length
0.014* 0.08 4.493 2.542 8.819 23.159 2 2 17.638 46.318 . 4")5 s
Cutting diameter
0.198" 0.07™ 1.652 2.673 3.242 24.350 2 2 6.484 48.701 d’sw J’“
Cutting position
0.401™ 0.000%* 1.022 7.303 2.007 66.525 4 4 8.026 266.098 B)I‘)s;(;

0Cl

0.566™ 0.6917 0.742 0.562 1.456 5117 4 4 5.824 20.467 dald jlabraols Jobo
Length* Diameter
0.660"  0.400™ 0.605 1,006 1188 9.162 4 4 4752 36.650 S5 aald roxasld Jobo
Length* Position
0424 0.304m 0.978 1.230 1.919 11.207 4 4 7.677 44.830 S5 4eld Jooxaals )l
Diameter*Position
orordald aixacls Jobo
0.998" 0.195" 0.074 1.479 0.146 13.474 6 6 0.876 80.846 6)5‘“]3
Length*Diameter*
Position
1.963 9.109 84 84 164.857 765.161 s
Error
113 113 1920.413 3760.333 Jf
Total
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*, ** and ns: significant differences at the probability levels of 0.01 and 0.05 and non-significance, respectively.

350 ok )3 pSaals oo oS ol Lt Lo gubs ¢ pwimen
b2l o) g Jsb ady sim e )3 6yl
M ldgne WU Wlgie (opSals Jore 92
o Bl aldly 1) ady dm oy 55 edadg Sy
SPb a5 & G Jlail Joro 4 (6540l Joro jaix
M) i @S 2 olas (gim oy ) AL S5
i s (gpSdels oo cadllas (pl o )8 anles
S0 Slpiio 0>y 5 cuily Wl suia)y S,
L L3 5l 039355 Bl g ) St (59 Jobb ey 2
Sl aadllas )3 Lol sl (o)l ne 5l daasls Job
YU oo jl 48 olaaals oS i yaseiie (Solkin, 2018)
il e sbdol 4y o w3l o0l sl bl

W ke Ay 9 S Bl oy Ll Bl

2 S5l Joro g dald jla caold Job (gla e i
oy S Jled Sl 03555

dold jLad 5 Jobo (slasled ¢ puil)ly Jelod ol @ il
asls I3Y L;LmJLQJ &»‘ 5 603585 d)l.}L;bm )..)U
03555 p SPisire 3 55 Al Jore jlo & Js >
oy sloJleg <S> 3T bl 1 (5 Jpie) el s
O piale W0 9 YO Job b gladels I ol
L 43 )L°~.‘:3 (el .(V Jg») sl ]) Sais 0395 &)
039555 (i §)P(sie pobods (8 yia Blu V/O-Y/0 ad
(¥ Joia) et |, Sz

ol VO-Y/B b 5 yia lo YO Job L oladels
Sl 5o 1y Jlg dBle iS5 cp i 45T A5 odaliie



oy silacn 5 pilll dpa
) VEF /Y o)l ptd saw Jbo ol sl i awliiips

S5 deld oo g acll jlad ald Jobo (sbylo oy b Sl sl JS SiS 03565 (60ke (uilly w325 =5 g
Table 6. Analysis of variance for the mean total dry biomass of seedlings among cutting
length, cutting diameter, and cutting position treatments

& gxe F o)l Slaype (pSSke il as ) Olape gy050 Ol s mbio
Sig. F Mean Square df Sum of Squares Sources of Variation
0.007%* 5213 120276 2 240,552 el
Cutting length

0.008** 5.159 119.022 2 238.044 b
Cutting diameter

0.052m 3.060 70.608 2 141.216 x5 40 oo
Cutting position

0.033* 2.759 63.657 4 254.628 oSS
Block

0.850" 0.340 7.848 4 31392 sl labeasls Jobo
Length* Diameter

0.369™ 1.085 25.041 4 100.164 G5 4ol Joxasls Jobo
Length* Position

0.151m 1.731 39.930 4 159.719 S
Diameter*Position

0.643" 0.709 16.367 6 98.201 S dold Jomoxaols jlabxacls Jsbo
Length*Diameter*Position

23.073 84 1938.112 s

Error

113 23385.448 5

Total

WSy ime pas g /o0 g ooV Jlainl g )3 ) dme BMB] o5 5y ms g e ks
*, ** and ns: significant differences at the probability levels of 0.01 and 0.05 and non-significance, respectively.
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Table 7. Duncan's test results for the investigated characteristics of seedlings among cutting length, cutting
diameter, and cutting position treatments

b las
Treatments
55 b Joxe eSS PWERE [EREEW PR
Cutting position Cutting diameter (cm) Cutting length (cm) PP S L“Lsf 29

k! e el b ks »
VO B Yoo ) e Ol Oe Bye 3 Investigated characteristics in

E 7 )0 2 ) i ' I ) v v <) Yo Y- \0 seedlings

(c8 sl (sreile  (speble 1 5h5 05 < 25 20 15
Ending Middle Beginning
(100-150 cm) (50-100 cm)  (10-10 cm)

47.50° 55.05° 55500 5043 53.56° 56500 57140 4518 5736 (ocsile) £
Height (cm)
3412 3.352 3.252 3.56% 3.392 2.96° 3.292 3.032  3.70* (”‘U”L“) iy b
Collar diameter (mm)
63.00° 65.00° 85.00? 71.00? 68.00? 77.00? 79.00? 73.00*  61.00* Sy olass
Number of leaves
4.64 4.89 5.10° 543 4.69%  450° 5270 4.69° 467 (p5) oS Sz (3
Dry weight of leaves (gr)
odd A58 o Jobo
30.612 36.96* 36.07* 36.34° 34.152 34.35° 33.952 29.13*  42.96* ( o slo)
Produced shoot length (cm)
1310 133 157 1128 1620 155 114* 2,000 1120 = sl li olas
Number of lateral branches
=R sbasld Job ggeone
10.582 13.192 14.61* 7.76* 16.73* 15.28* 10.73* 20.06*  8.20° (seislo)
Length of lateral branches
(cm)
4.592 4912 5.032 5.232 4.202 4.242 5412 3.84° 445 (P;),u‘i) SS9
Dry weight of root (gr)
3.66* 3.932 4.00* 4.322 3.75% 3.44° 4.242 3.40° 391 (p5) 8l K25 15

Dry weight of stem (gr)

11.828 13.73 14.13 1498 12736 1217 1491°  11.93b 13,02 (p5) JS S 03955
Total dry biomass (gr)

2,05 3939 Wyl ()l ime BMS] (g ol Hhas 51 a8 amd g0 Lis Jlows y2 (gl i)y 5D wliie SS9
Similar lowercase letters in each row for each treatment indicate no statistically significant differences between them.
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