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ABSTRACT

This study was carried out at the Ornamental Horticulture Department, Faculty of Agriculture,
Cairo University during two successive seasons; 2006 and 2007 aiming to find out the effect of NAA
and IBA at 0,500, 1000 and 1500 ppm on rooting and growth parameters of Populus euramericana and
Populus nigra cuttings. The results on Populus euramericana cuttings showed that NAA at 500 ppm gave
the highest values of rooting percentage, number of roots/cutting, root length/cutting, fresh and dry
weights of roots/cutting ,plant height (cm), number of leaves, fresh and dry weights of leaves /cutting.
Whereas, NAA at 1000 ppm gave the highest values of stem diameter, fresh and dry weights of stem in
both seasons. .

On Populus nigra cuttings the data indicated that IBA at 1000 ppm gave the best results of rooting
percentage, number of roots/cutting, root length/cutting, fresh and dry weight of roots/cutting, plant
height (cm), number of leaves; stem diameter, fresh and dry weight of leaves /cutting, fresh and dry
weights of stem during the two seasons.
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1. INTRODUCTION Exogenous plant growth regulators are one of
Populus the common name from the early the most commonly used methods to improve
Roman expression arbor Populi, meaning "the rooting of cutting (Polat and Kamilo, 2007).
people's tree”" because poplars were frequently Swamy et al.(2002) found that application of
planted in public places and meetings were held NAA at 500 ppm on Robinia pseudoacacia
beneath them. In fact, the Latin word Populus is  cuttings significantly enhanced the number of
defined as "a multitude, host, crowd, throng, a roots, root length, leaf number and leaf area. Sunil
great number of persons or things; the people ". and Swamy (2004) on Azadircchta indica,
Populus (poplar, aspen, and cotton wood) isa  demonstrated that the application of 500 mg/liter
genus of 30-40 species of dioecious, large or small ~ indole butyric acid (IBA) significantly increased
trees with soft white wood belonging to the family root numbers, root length, root dry weight, rooting
Salicaceae, much planted for pulpwood,  percentage, shoot number and shoot height. Liang
" windbreaks, avenues, and as ornamentals. Poplars et al. (2005) on poplar (Populus euramericana [P.
are of easy cultivation in almost any soil. Poplar  canadensis]) cuttings, indicated that the [BA
can be propagated by hardwood cuttings, suckers, solution could accelerate the growth of cuttings.
or sometimes by seeds and the weeping sorts by ~ Zheng et al.(2006) on Azadirachta indica, stated
grafting on upright forms (Macmillan, 1978). that survival rate and rooting of cuttings treated by
Within the last ten years it has been  IBA at 1000mg/litre had better effects than those
established that indole butyric acid (IBA) is an  treated by ABT1 {aminobenzotriazole] and 2, 4-
endogenous compound in a variety of plant D. Ali et al(2007) on Pongamia pinnata,
species. When applied exogenously, IBA has a  revealed that stem cuttings treated by IBA and
variety of different effects on plant growth and  NAA at 800 ppm showed the best result compared
development, but the compound is still mainly to other treatments. Abdi and Ascari (2009) on
used for the induction of adventitious roots (Jutta,  Delonix regia found that IBA treatments increased
2000). Some treatments were used to enhance  the number of roots per cutting in comparison
success rate on the cuiting propagation. with the control.
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The aim of this work was to study the effect of
IBA and NAA on rooting and growth for Populus
euramericana and Populus nigra stem cuttings.

2. MATERIALS AND METHODS

This study was carried out at the Omamental
Horticulture Department, Faculty of Agriculture,
Cairo University during two successive seasons, 2006
and 2007 aiming to find the effect of some auxins
(NAA and IBA) at different concentrations (0, 500,
1000 and 1500 ppm) on rooting and growth of
Populus euramericana Guinier and Populus nigra L.
stem cuttings.

The stem cuttings of the two poplar species
were taken from mother trees grown in the
Experimental Station of Hort., Res. Inst. The stem
cuttings were obtained from branches one year
old.

Populus euramericana and P. nigra stem
cuttings were treated with indole butyric acid
(IBA) and naphthalene acetic acid (NAA) solution
at the concentrations of 0,500,1000 and 1500 ppm
as quick dipping for 60 sec.. Control cuttings were
treated with distilled water. The cuttings were
directly inserted in polyethylene bags, filled with
clay and sand at the ratio of 1:1(v/v) on 1% March
2006 and 2007 in the first and second seasons.

The layout of the experiment was a complete
randomized plot design, the experiment included 7
treatments each treatment included six replicates;
each replicate consisted of three stem cuttings.

The following data were recorded on 15 May
in both seasons (after 75 days). At the end of the
experiment ; rooting percentage, number of roots,
length of root (cm), fresh and dry weights of roots
(g), plant height (cm), number of leaves, diameter
of stem (cm), fresh and dry weights of leaves (g),
and fresh and dry weights of stem (g) were
determined.

Data recorded on vegetative growth, were
statistically analyzed, and separation of means was
performed using the least significant difference
(L.S.D.) test at the 5% level, as described by
Snedecor and Cochran (1980).

3. RESULTS AND DISCUSSION

3.1. Effect of NAA and IBA on rooting and

growth parameters of  Populus
euramericana cuttings

As shown in Table (1) the highest values of

rooting, number of roots per cutting, root length,

and fresh and dry weights of roots were recorded

in the cuttings treated with NAA at 500 ppm,

followed by IBA at 500 ppm during both seasons
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except in the first season, IBA at 500 ppm gave
the highest number of roots/cutting compared with
another treatments. Data also indicated that
increasing the concentrations of both NAA and
IBA caused reduction to these parameters in the
first and second seasons. The lowest values were
obtained from the untreated cuttings (control) in
both seasons. These results are in agreement with
those obtained by Puri and Swamy (1999) on
Azadirachta indica and Dalbergia sissoo, they
showed that cuttings applied with 500mg IBA/L
significantly increased root numbers, root length,
root dry weight, rooting percentage, shoot number
and shoot height; Srivastav et al. (2000) on
Quercus serrata, cleared that the best treatment
was 500 ppm NAA, for both induction of rooting.
Singh and Harish (2001) on neem (Azadirachta
indica), found that maximum rooting percentage
and number of roots were observed in softwood
cuttings treated with 500 ppm of IBA. Swamy et
al. (2002) reported that treated cuttings of
Robinia pseudoacacia, with NAA (500 mg/liter)
significantly enhanced the number of roots.
Srivastav et al. (2002) on Quercus griffithii, found
that NAA 500 ppm was found to be the best dose
for the induction of rooting .

The data in Table (2) show that cuttings
treated with NAA at 500 ppm significantly
increased the plant height (cm) and number of
leaves/cutting giving 3545 cm and 31.67
leaves/cutting in the first season and giving 36.40
cm and 39.67 leaves/cutting in the second season,
respectively, Cuttings treated with IBA at 500
ppm gave 32.50 cm and 28.00 leaves/cutting in
the first season and 33.80 cm and 35.33
leaves/cutting in the second season, respectively.
Cuttings treated with NAA at 1000 ppm
significantly increased diameter of stem giving
0.89 and 0.92 cm in both seasons, followed by
those cuttings treated with IBA at 500 ppm (0.83
and 0.86 cm) in two seasons, respectively,
compared with the other treatments. The lowest
values of these parameters were obtained from
untreated cuttings in the first and second seasons.
These results are in agreement with those obtained
by Harish et al. (1996) on Azadirachta indica,
who found that the maximum increases in main
branch length and number of leaves of hardwood
cuttings were obtained by using 500 ppm IBA.
Puri and Swamy (1999) on Azadirachta indica
and Dalbergia sissoo, showed that cutting treated
with 500mg IBA/L significantly increased shoot
number and shoot height.
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Table(1) Effect of NAA and IBA [at different concentrations (0, 500, 1000 and 1500 ppm)] on rooting
percentage, number of roots/cutting, length of root (cm), fresh and dry weights of roots (g) of
Papulus euramericana stem cuttings during 2006 and 2007 seasons.

Tested
parameter Rooting No.ofroots’ | Length of root F.W. of roots D. W. of root
(%) cutting (cm) ® ®

r 2™ ¥ 2~ ¥ 2 " 2+ r 2™

Treatments |Season |Season |Season |Season |Season |Season |Season |Season |Season |Season
Comtrol | 65 | 633 | 1133 | 1267 | 2050 | 2040 | 360 | 310 | 144 | 124
N“;‘; :1"0 85 | 813 [1900 | 2200 | 338 |3550 | 645 | 750 | 284 | 330
NA;’I‘, l‘ﬂ“"o 73 | 713 | 1567 | 1800 | 2640 | 2060 | 440 | 540 | 184 | 230
NA;; I‘:"o 68 | 680 | 1367 | 1633 | 2260 | 2520 | 385 | 409 | 158 | 168
IB;; :100 82 | 810 | 2133 [2100 | 3170 {3280 | 524 | 654 | 228 | 281
m‘;p:“‘m 79 | 790 | 1667 | 1767 | 2860 {2620 | 415 | 42 | 174 | 177
mApp::oo 673 | 670 | 1500 | 1500 | 2530 | 2340 | 495 | 360 | 213 | 147
1SDat0.05 | 226 | 315 | 222 | 215 | 179 | 124 | 025 | 015 | 014 | 008

Table(2) Effect of NAA and IBA {at different concentrations (0, 500, 1000 and 1500 ppm)] on plant height
(cm), number of leaves /cutting and diameter of stem (cm) of Populus euramericana stem cuttings

during 2006 and 2007 seasons.

Tested parameter le;tc Il:le)ight No. of leaves Diame:s:'n ;)f stem
Treatments ¥ 2 1 2 1 2™
Season Season | Season | Season Season Season
Control 22.50 20.20 17.00 18.67 0.65 0.67
NAA 500 ppm 35.45 36.40 31.67 39.67 0.78 0.84
NAA 1000 ppm 30.7 31.7 25.67 33.00 0.89 0.92
NAA 1500 ppm 27.50 26.30 21.67 23.00 0.70 0.76
IBA 500 ppm 32.50 33.80 28.00 35.33 0.83 0.86
IBA 1000 ppm 29.30 28.60 26.67 26.67 0.82 0.80
IBA 1500 ppm 25.80 24.90 22.67 20.33 0.75 0.71
_ isDaoos | 245 | 18t | 235 | 277 | o | oo |
The data presented in Table (3) show that and 1.31 g) in both seasons, respectively.

NAA and IBA treatments significantly increased
fresh and dry weights of leaves and stems
compared with the control of P. euramericana in
the two seasons. However, using NAA at 500 ppm
gave the heaviest fresh weights of leaves in the
first and second seasons, compared with the other
treatments. The same treatment gave the heaviest

dry weights of leaves (3.04 and 3.63 g) in the first

and second seasons, respectively, compared with
the control which recorded the least results (1.26
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While,the most effective treatment which had the
highest fresh and dry weights of stem was NAA at
1000 ppm treatment. The increments were (77.7
and 92.4%) in the first season and were 123.6 and
145.2 % in the second season, respectively over
the control.
3.2. Effect of NAA and IBA on rooting and
growth parameters of Populus nigra
cuttings
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Table(3) Effect of NAA and 1BA [at different concentrations (0, 500, 1000 and 1500 ppm)] on fresh

and dry weights of leaves (g), fresh and dry weights of stem (g) of Populus euramericana
stem cuttings during 2006 and 2007 seasons.

Tested
parameter F.W. of leaves D.W.of leaves | F. W.of stem | D. W. of stem
(® ® ® ®
1 gnd 17 ond 17 ond 1% pnd
Treatments |Season |Season | Season | Season |Season |Season |Season |Season |
Control | 548 | 580 | 126 | 131 | 536 | 521 | 198 | 1.90
NAASO0 | 1195 (1250 | 304 | 363 | 745 | 650 | 2.88 | 2.43
_ppm , .
 NAAL000 | oo [ ges | 210 | 205 | 953 | 1165 | 381 | 466
_ppm
NAAISOO | 791 | 973 | 186 | 231 | 604 | 742 | 227 | 282 J
_ppm
IBA 500 | 1536 1265 | 259 | 3.10 | 865 | 925 | 3.43 | 361
_ppm —
IBA 1000 | 566 | 1016 | 206 | 268 | 806 | 816 | 314 | 3.4
_ppm
IBA 1500 | 950 | 660 | 235 | 152 | 634 | 580 | 241 | 215
_ppm
LSDat0.05 | 045 | 012 | 019 | 011 | 021 | 0.07 | 0.09 | 0.07

Table(4) Effect of NAA and IBA [at different concentrations (0, 500, 1000 and 1500 ppm)] on rooting
percentage, number of roots/cutting, length of root (cm), fresh and dry weights of roots (g) of

Populus nigra stem cuttings during 2006 and 2007 seasons.
Tested .
Rooting Length of root | F.W.of roots | D. W. of roots
parameter (%) No. of roots (cm) @ ®
o2 | [ 22 | 2 [ |2 | 1® | 2™
Treatments
TeATMEN™ | Season |Season |Season |Season |Season |Season |Season |Season [Season Seasﬂ_(
Control | 7500 | 757 | 1033 | 1633 | 2000 | 1850 | 350 | 1.86 | 141 | 071
N’;ﬁ nsloo. 8600 | 860 | 2200 |2733 |3350 | 2830 | 788 | 487 | 343 | 194
NAALOO0 | o300 | 850 | 1967 | 2467 |2900 | 2510 | 620 | 638 | 262 2%
ppm
NA:W‘:“O 7767 | 786 | 1467 1933 | 2650 | 2260 | 416 | 366 | 175 | 143
IB[‘;‘) :;00 8030 | 830 |1733 |21.67 | 2400 | 2430 | 398 | 450 | 166 | 1.78
IB‘;P:“W 8760 | 883 |2533 |3133 |31.00 | 3050 | 653 | 725 | 280 | 297
IB‘;PE"O 7600 | 770 | 1300 |1833 3600 |2090 | 840 | 254 | 370 | 098
ISD2t005 | 249 | 258 | 24 |327 |23 | 154 | 037 |01z | 028 | 005

The data presented in Table (4) reveal that
IBA at 1000 ppm gave the highest values of
rooting percentage and number of roots of
Populus nigra cuttings giving 87.60 % and 25.33

giving

402

883 %

and

roots/cutting, respectively in the first season and
roots/cutting,
respectively in the second season, followed by
NAA at 500 ppm treatment, compared with the

31.33
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Table(5) Effect of NAA and IBA [at different concentrations (0, 500, 1000 and 1500 ppm)] on
plant height (cm), number of leaves /cutting and diameter of stem (cm) of Populus nigru

p—.Stem cutilr
| Tested parameter Plant height No. of leaves i Diameter of stem ‘
{ {cm) (cm)
Teeatments | ¥ | 20 1w T T BT T2
~ Season | Season Season Season | Season | Season
Control 26.50 23.50 19.00 16.33 0.78 0.63
NAA 500 ppm . 5067 42.80 43.00 3567 ' 0.90 0.86
NAA 1000 ppm ‘ 41.00 35.20 32.627“ 31.67 ( 0.86 0.90
__NA‘A‘—ISOO ppm 37.00 28.70 “%_IO() 25.33 ( -(),34 ().71M
IBA 500 ppm 42.00 30.60 38.33 28.67 P 0.88 0.75
IBA 1000 ppm 54.00 4940 | 50.67 44.00 0.98 0.95 |
|
1BA 1500 ppm | 32*(‘) 2630 1 2933 | 2500 | O0.83 0.67
| 1SDa00s | 39 | 348 | 367 | 385 | 004 | 007

Table(6) Effect of NAA and IBA [at different and concentrations (0, 500, 1000 and 1500 ppm)]
on fresh and dry weights of leaves (g), and fresh and dry weights of stem (g) of Populus

- nigra stem cuttings during 2006 and 2007 seasons.

Tested parameter | F.W.of leaves | D.W.ofleav.s | F. W.ofstem D. W.ofstem |
® ® | ® ® |
Treatments | 1 ‘r 2 1 P 1¢ o 1 l o E
'Season l;Season Season | Season | Season |Season |Season |Season |
__ Control | 580 | 446 | 127 | 107 | 774 | 575 | 286 | 213
NAA 500 ppm {11.14J 7143 [ 278 | 189 | 1040 | 962 | 410 | 373
NAA1000ppm - 1058 ' 696 | 265 | 181 | 984 | 868 | 379 | 335
NAA1500ppm | 675 | S88 | 160 | 147 | 892 | 745 | 338 | 282 |
IBA 500 ppm | 882 . 640 [ 220 | 164 ! 1000 | 815 | 394 | 311 |
IBA 1000 ppm | 317 | 223 [ 1065 | 1033 | 426 | 408 |
[BA 1500 ppm 177 | 130 | 836 | 644 | 315 ' 241 |
LSDat0.05 | 1042 ] 007 | 029 | 006 i 018 | 003

control in the two seasons. Alsothe daia showed
that increasing the concentration of NAA and IBA
caused reduction  in the values of rooting
percentage and number of roots .Whcreas, the
lowest values were obtained from the control
cuttings in the first and second seasons.
Concerning, the cffect NAA and IBA on the
length of root and fresh and dry weights of roots.
It was found that IBA at 1500 ppm treatment gave
the highest roat length and the heaviest fresh and
dry weights/cutting 3600 cm, 8.40 g and 3.70 g,
respectively n the first season, compared with
other treatments. Whereas, in the second season
1BA at 1000 ppmn treatment gave the highest root
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length and the heaviest fresh and dry weights
roots/cutting (30.50cm, 7.25 g and 2.97 g). These
resufts are in harmony with those oblained by
Mohit et al.(1997) on Azadirachta indica cuttings.
They stated that the best treatment was [BA( {000
ppm), which gave 70% rooting, and also the
largest number and length and dry weight of roots.
Mo.it et al(1998) on Azadirachta indica,
mentioned that the IBA treatment performed the
best for all the parameters studied, increasing
rooting, number of roots per culting, maximum
root length and root dry weight. Palanisamy et al.
(1998) on necm (Azadirachta indica), found that
IBA {1000  ppm)significantly increased
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adventitious rooting percentage (80 and 100%,
respectively) and numbers of roots. Also, the same
results were found by Wendling et al.(2000) on
Eucalyptus species. Swamy et al(2002) on
Robinia pseudoacacia, Devarnavadagi et al
{2005) on shoot cutting of neem (Azadirachta
indica) , Liang et al.(2005) on Poplar (Populus x
euramericana [P. canadensis]) and Latsague et al.
(2008) on Berberidopsis corallina.

The data in Table (5) show that plant height,
number of leaves and diameter of stem were
significantly increased in all treatments in the two
seasons, compared with the control. IBA at 1000
ppm treatment gave the highest values of plant
height (54.00 and 49.40 cm) in both seasons. The
increments effect on the number of leaves by
using IBA at 1000 ppm followed by NAA at 500
ppm were 166.7 and 126.3 % in the first season
and 1694 and 118.4 % in the second season,
respectively. Concerning the effect of NAA and
IBA on the diameter of stem, it was found that the
highest values were observed by IBA at 1000 ppm
followed by NAA (500 ppm) in the first and
second seasons, compared with the control.

The data presented in Table (6) for Populus
nigra cuttings show that all treatments of IBA and
NAA increased fresh and dry weights of
leaves,and fresh and dry weights of stems
compared to the control in the two seasons. The
highest values were observed by IBA at 1000
ppm, followed by NAA (500 ppm) treatment for
these parameters in the first and second seasons.
Data also indicated that increasing the
concentrations of both NAA and IBA caused
reduction to these parameters in the first and
second seasons. The lowest values were obtained
from the untreated cuttings (control) in both
seasons. "
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