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Abstract: This research was conducted in the open field of the Department of Biology, Faculty of Science and
Health, Koya University, Kurdistan region, located at 36° N, 44° E and 570m of altitude above sea level. A factorid
experiment with randomized complete block design (RCBD) with three replications was conducted to study the
combined effect of different times of cutting soaking and concentrations of IAA. In this study four times of cutting
soaking 0, 10, 30 and 60m (to, t1, t2 and t3), four concentrations O, 500, 800 and 1000 ppm (Co, C1, C; and Cs) and
digtilled water was used as control. When Robinia pseudoacacia was exposed to various concentrations of IAA and
times of cutting soaking, it was found that IAA concentration and times of cutting soaking in R. pseudoacacia had
significant effects on the shoot percentage, shoot height, number of leaves, number of main branches, diameter of
main branches, leaf area, chlorophyll a, chlorophyll b, total chlorophyll, and carotenoid content. Showed significant
effects such as an increase in some vegetative growth, leaves chemical content as compared with control. Overall,
the results show that R. pseudoacacia stem cuttings are superior for atime of cutting soaking with ten minutes and

IAA concentration with 500 ppm.
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1. Introduction

Black locust (Robinia pseudoacacia) belongs to the
family Fabaceae and subfamily Faboideae, it is a hative
tree of North America. Black locust is grown
throughout the world and is well suited for growth
under a wide variety of ecological conditions. (Xiu et
al., 2016; Rédel et al., 2013; Swearingen, 2009; Zhang
et al., 2007).

Robinia pseudoacacia grows well in full sun and
wedl-drained soils. It is drought tolerant and fast-
growing plant. It grows well on poor sites or acidic soil
(pH 4.8). It is growing at dtitude: over 800m, annual
temperature -35 to 40°C, annua rainfal: 1000-
1500mm, sail type: found on a wide range of soils but
does well on cacareous and well-drained loams. It
cannot grow in the shade. Black locust does not do well
on compacted, clayey or eroded soils (Li et al., 2013;
Cierjacks et al., 2013; Rice et al., 2004; Orwa et al.,
2009; Sekabembe et al., 1994; Huntley, 1990).

R. pseudoacacia is a medium-sized tree, 25m tdl,
60cm dbh, trunk irregular, crown open, branches short,
brittle, the persistent stout spines on young shoots are
found on mature wood, the smooth bark is reddish-

brown and deeply furrowed with age. Leaves are
deciduous, alternate, pinnately compound, composed of
7-19 leaflets on a central stalk, 20-30cm long, 2 spines
at the base of each leaf, leaflets oval, 30-50mm long,
dull green, bristle tipped, smooth margined. Flowers
showy, white, pealike, fragrant, in loose, drooping
clusters, about 14cm long, arisng from leaf axils near
the tip of a new shoot. Fruits are pods, 7-10cm long,
flat; husk thin-walled, smooth, dark to reddish-
brown, seeds dark, beanlike, 3-5mm long, 5-8 per pod,
with a hard impermeable coat. It can be easly
propagated by seed or cuttings and this allows for easy
reproduction of the plant. Cultivars may also be grafted
as this ensures that the parent and daughter plants are
genetically identical. The pealike, bisexual flowers,
borne in long dense racemes, are cross-pollinated by
insects (Orwa et al., 2009; Huntley, 1990).

R. pseudoacacia is considered an excellent plant
for growing in highly disturbed areas as an erosion
control plant and for soil enrichment. Black locust has
been planted widdy for its nitrogen-fixing abilities and
as a source of nectar for honeybees. It has all aspects of
biology; its ecological characteridtics, structure and
physiology, response to biotic factors and environment.
It is an attractive ornamental tree that is often planted
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along streets and in parks, especialy in large cities,
because it tolerates pollution well and also has
numerous commercial uses. It is aso planted for
firewood because it grows fast, wood is extremely hard,
being one of the hardest woods in Northern America
Despite the presence of toxins in the leaves, the fodder
is considered highly attractive to many animals. In
traditiona medicine of India different parts of R
pseudoacacia are used as laxative, antispasmodic, and
diuretic (Orwa et al., 2009; Huntley, 1990).

Plant cutting is one of the most common methods
of vegetative reproduction, extensively used today due
to low cost. Stem cuttings are the most important types
of cutting based on the nature of the wood. Cuttings are
divided into four groups: hardwood, semi-hardwood,
softwood and herbaceous cuttings. Success  of
propagation via gem cuttings is usualy affected by a
number of factors, including the status of mother plant
or cutting source, type of culture medium, type of
cutting, rooting hormones and environmenta conditions
(light, temperature, air humidity and soil moisture). The
chemical composition of upper and lower cuttings of a
plant is different. This has been observed when the
production of root from the cuttings of different parts of
shoot (Khudhur and Omar, 2015; Sevik and Guney,
2013; Hassanein, 2013; Rahbin et al., 2012; Fijut et al.,
2011; Swamy et al., 2002).

Auxins are a class of plant growth substances
(phytohormone or plant hormone). Play an important
role in coordination of numerous growth and behavioral
processes in the life cycle of a plant. Auxins are first of
the main plant hormones to be discovered and are a
major coordinating signal in plant development. Auxin
enters cuttings primarily via the cut surface. Indole-3-
acetic acid (IAA) synthesized and examined for their
stimulatory effects on adventitious root formation in
stem cuttings of R. pseudoacacia as well as on
subsequent growth and survival of these cutting raised
plantlets, commonly applied to stimulate root growth
when taking cuttings of plants. However, high
concentrations of auxin inhibit root dongation and
instead increase adventitious root development.
(Khudhur and Omar, 2015; Gehlot et al., 2014; Sevik
and Guney, 2013; Pijut et al., 2011; Pop et al., 2011;
Kenney et al., 1969).

The aim of this experiment was to evaluate the
effects of different times of cutting soaking and
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concentrations of IAA on the vegetative growth,
chemical  characteristics and some  stomata
characterigtics of R. pseudoacacia.

2. Material and Methods

2.1 Collection of
Treatments
This research was conducted in the open field of

the Department of Biology, Faculty of Science and

Health, Koya University, Kurdigan region in 2016-

2017. A factorial experiment with randomized complete

block design (RCBD) with three replications was

conducted to study the combined effect of different
times and concentrations of IAA, with four times of
cutting soaking 0, 10, 30 and 60m, denoted as (to, t1, t2

and t3) and four concentrations 0, 500, 800 and 1000

ppm, denoted as (Co, Ci1, C; and Cs). Preparation of R.

pseudoacacia cuttings was collected from three years

old and 4m high mother plants, planted in the garden of

Koya University, Kurdistan Region, in 2014. The stem

cuttings of these trees were collected on February 28,

2017. Stem cuttings without lateral shoots by removing

leaves and leaving intact leaf buds in each cutting. For

this study, the cuttings were chosen to be kept in water
until planting time.

Auxin solutions were prepared by dissolving each
of 1g of IAA with 5 drops of ethanal in 100ml digtilled
water to obtain concentrations (0, 500, 800 and 1000
ppm). 30cm long stem cutting with 1cm diameter were
treated by dipping their basal 3.0cm portions for
different times of cutting soaking 0, 10, 30 and 60m,
contral cuttings were dipped in distilled water. The
treated carried out in the late evening to avoiding auxin
reaction. After treating the stem cuttings were planted
verticaly in polythene bags sized 10x10x30cm filled
with loamy soil taken from the research center Koya
city as growth medium on March 1, 2017. The cuttings
were watered regularly when needed. After 62 days of
planting observations, some parameters were recorded.

Stem Cuttings and Auxin

2.2 Meteorological data

Maximum and Minimum temperature, the relative
humidity and the amount of rainfall in the open fidd
during the planting season are shown in table (1), as
recorded by Agro-Meteorological Station, Koya city.

Table 1: Maximum and minimum temperature, the relative humidity and the amount of rainfall during the growing season (2017).

Month Air Temperature (C°) Relative Humidity (%) .

. - . - Rainfall (mm)
(2017) Maximum Minimum Maximum Minimum
March 17.77 10.23 67.42 57.45 6.81
April 24.23 13.97 60.93 52.53 4.65
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Fig. 1: Stem cuttings of Robinia pseudoacacia.

On May 2, 2017, the following characteristics were
studied:

A. Vegetative growth included

Shooting percentage: Total number of the survival
percentage of stem cuttings was counted, including
those that can be seen by naked eyes.

Shoot height (cm): It was measured from the point of
stem attachment with soil to the apical point of the main
shoot by using metric tapeline.

Number of leaves/stem cutting: Total number of
leaves was counted, including those that can be seen by
naked eyes.

Number of main branches/cutting: Total numbers of
main branches was counted, including those that can be
seen by naked eyes.

Diameter of main branches (cm.cutting™): Diameter
of main branches was measured by vernier micrometer.

Leaf area (cm’stem cutting®): Five leaves were
selected randomly from plants, after measured comprise
leaf length (L) from lamina tip to the connected place
petiole and width (W) from tip to tip at the widest of
lamina, by ruler, leaf area calculated by the formula
described by Thomas and Winner, 2000:

La (cm?) = Length * Width * 0.95
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B. Chemical characteristics of leaves

Chlorophyll content (mg/100g fresh weight): The
amount of chlorophyll a, chlorophyll b, tota
chlorophyll, and carotenoid was estimated by
spectrophotometry of samples prepared by 80% acetone
extraction. 0.2g of fresh leaves of each experimenta
unit were taken, mixed extracting solution (acetone :
alcohal : didtilled water = 4.5 : 4.5: 1), kept for about
24h a room temperature in the dark until green leaf
turn to white, then use spectrophotometer PD-303 to
measure the optical density (OD) values at 663nm
(maximum absorptions wavelength for chlorophyll a),
645nm (maximum absorptions wavelength  for
chlorophyll  b), 440nm (maximum absorptions
wavelength for carotenoid) respectively. Calculating
chlorophyll, chloraphyll a, chlorophyll b and carotenoid
concentration according to following formula:

Chlorophyll a (mg/L) = 9.7840Dgs3 — 0.9900Dégus;
Chlorophyll b (mg/L) = 21.4260Dess — 4.6500Dess;
Chlorophyll (mg/L) =5.1340D¢s3 + 20.4360Déus;
Carotenoid (mg/L) = 4.6950D44 — 0.268 (Chlorophyll
a+ Chlorophyll b);

Page | 113



Effect of Cutting Soaking and Concentrations of IAA on R. pseudoacacia

The following formula is used to convert chlorophyll
content from mg/liter to mg/100g fresh weight:

100g
g sample

mg /1
1000

mg chlorophyll/100 g fresh weight =

C. Number, length and width of stomata in upper

and lower leaf surface

Three leaves were sdlected from different plants
and plucked carefully from each experimental unit and
kept in polythene bags on May 2, 2017, and brought to
the laboratory. The leaf epidermal pedl dides were
made by the method of lasting impressions. In this
method, at least one square centimeter on leaf surface
was painted by a thick patch of clear nail polish.
Allowed the nail polish to dry completely, then taped a
piece of clear cellophane tape to the dried nail polish
patch. Gently, pedled out the nail polish patch by
pulling a corner of the tape and the fingernail polish
along with the leaf ped. This leaf impression which
was taped on dides and labeled as adaxial and abaxial
surface. Leaf impression was examined under at least
400x magnifications by light microscope. Stomata
numbers are counted per square millimeter area. Length
and width of stomata guard cells of a leaf were
measured in pm (micron) with ocular micrometer under
high power magnifications with the help of “Stage -
Ocular micrometer” (Rai and Mishra, 2013).

2.3 Statigtical analysis

Comparisons between means were made by using
Duncan’s Multiple Range Test a 5% level (Reza,
2006). The statistical analysis was carried out by using
SAS Program (2000).

3. Results and Discussion

3.1 Effect of different times and concentrations of
IAA on survival percentage of stem cuttings
(shoot percentage) and vegetative growth of
Robinia pseudoacacia
Table (2) showed significant response of different

times of cutting soaking to vegetative growth,

including; shoot percentage, shoot height, number of
main branches, diameter of main branches and leaf area
from treatment. The ten minutes of cutting soaking time
caused an increase in plant vegetative growth as
compared to control treatment. Highest values were
recorded in T; (95.8%, 3.4cm, 4.6, 2.4mm and 1.3cm?)
for the parameters respectively, while the lowest values
were recorded in To (92.1%, 2.0cm, 3.5, 2.2mm and
1.1cm? respectively. There were no significant
differences between different concentrations with 1AA
on thelir parameters. IAA concentration and ther
interactions with different times of cutting soaking had
significant effect on the shoot height, number of |eaves,
diameter of main branches and leaf area. Which records
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the highest values in T:C; (4.2cm, 5.4, 2.9mm and
1.7cm?) for the parameters respectively, while the
lowest values were recorded in ToCy (1.7cm, 2.8,
2.0mm and 1.0cm?) respectively. Showed significant
effect and increasing some vegetative growth as
compared with contral.

Table (2) showed that the time of cutting soaking
of ten minutes with IAA concentration with 500 ppm
increased al growth parameters significantly as
compared to control. Auxins are the most widely used
plant hormones for vegetative propagation, this effect
may be attributed to the physical properties of the
plants. The growth of plant decreased with increasing
the IAA concentration because IAA can dso affect
plant growth (plant physiological, morphological, and
biochemical processes), but higher concentration of
growth hormones showed inhibitory effect on rooting
of the cuttings is presumed to be dedicated through its
effect on mobilizing the reserve food material by
enhancing the activities of hydrolytic enzymes. The
results agreed partidly with (Mbagwu et al., 2017;
Khudhur and Omar, 2015; Alagesaboopathi, 2012; Park
& Han, 2003).

Resaults in table (3) showed significant differences
between different times of cutting soaking on
chlorophyll a, b, total and carotenoid. Which records
the highest valuesin T4 (4.6, 7.1, 11.9 and 5.4mg/100g)
for the parameters respectively, while the lowest values
were recorded in To (3.3, 5.6, 9.5 and 4.3) respectively.
While IAA concentration has non-significant effect on
the chlorophyll a, b, total chlorophyll and carotenoid as
compared with control. The interaction between
different times of cutting soaking and IAA
concentrations had significant effects on the chlorophyll
a, b, tota and carotenoid characterigtics. The highest
values (4.8, 7.4, 12.1 and 5.6mg/100g) were obtained
from T1Cy, while, the lowest values (3.3, 5.6, 9.5 and
4.3 mg/100g) was obtained from ToCo with contral.

The result showed that chlorophyll a, b, total and
carotenoid of leaf content significantly superior in 10
minutes of cutting soaking and |AA concentration with
500 ppm as compared to other treatments, plant leaf
areais an essentia component to estimate plant growth
through its incidence on crop physiology mechanisms,
and determinant of light interception and consequently
of transpiration, photosynthesis, evapotranspiration and
plant productivity studies. Leaf photosynthesis can be
influenced by many plant factors such as leaf position
and age, as well as environmental factors such as light,
temperature, nutrition, water  availability and
photosynthetic pigments. Chlorophyll content is an
important experimental parameter for research in
agronomy and plant biology. Amount of chlorophyll
shows alteration depending on many factors such as
light, leaf position and plant age. The results agree with
(Khudhur & Omar, 2015; Al-Barzinji et al., 2016).
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Table 2: Effect of different times of cutting soaking and concentrations of IAA and their interaction on survival shoot percentage and
vegetative growth characteristics of Robinia pseudoacacia stem cuttings.

Treatment Survival of  |Shoot height| No. of Leaves No. of main Diameter of main | Leaf area
cuttings (%) (cm) /cutting branches /cutting | branches (cm) (cm)?
Different times of cutting soaking (Minutes)

Control (To) 92.1b 2.0b 22.0a 3.5a 2.2b 11a
10 minutes (T1) 95.8a 34a 25.6a 4.6a 2.4 ab 13b
30 minutes (T2) 94.9 a 33a 17.1a 3.7 ab 23a 1.2a
60 minutes (Ta) 89.6a 3.0a 26.0a 33b 2.3 ab 12a

IAA Concentration (ppm)
Control (Co) 94.2 a 2.5a 17.1a 4.43a 2.4a 12a
500 (C1) 95.8a 3.1a 23.0a 3.9ab 23a 1.1a
800 (C2) 93.8a 32a 23.0a 4.0 ab 23a l4a
1000 (C3) 91.7a 30a 19.0a 3.1ab 23a 1.1a
Interaction between different times & IAA Con.
ToCo 93.3a 1.9d 20.3a 5.3 ab 2.0cd 1.0ab
ToC1 100 a 1.7d 22.0a 3.5 abc 2.1cd 15b
ToC2 91.7a 2.0d 24.0a 3.5 abc 2.3 abcd 1.2ab
ToCs 83.3a 2.4dc 21.7a 2.8¢c 2.3 abcd 1.4ab
T1Co 91.7a 2.5 bed 18.3a 4.1 abc 2.1dc 1.1ab
T1C1 100 a 42a 299a 4.8 ab 29a 20a
T1C2 91.7a 3.6 ab 35.3a 443 2.2 abcd 1.ab
T1G 100 a 3.2 abcd 189 a 4.0 abc 2.3 abcd 1.1ab
T2Co 91.7a 3.1 abcd 15.0a 4.1 abc 2.8 ab 1.3ab
TG0 100 a 3.5abc 219a 4.1 abc 2.5 abcd 1.1ab
T.C 100 a 3.8ab 14.8a 3.7 abc 2.6 abc 1.3ab
T2C 100 a 3.0 abcd 16.2 a 3.0c 2.2 abcd 1.1ab
T3Co 100 a 2.6 bdc 14.8a 4.2 abc 2.5 abcd 1.2ab
TG 83.3a 2.7 bed 25.7 a 32¢c 2.1d 1.1ab
TsC2 91.7a 3.4 abc 17.2a 3.2 bc 2.4 abcd 1.7a
TiCs 83.3a 3.2 abcd 19.0a 27c 2.4 abcd 1.2ab

*Means followed by the same letters within columns are not significantly different at p < 0.05 according to the Duncan test.

Table 3: Effect of different times of cutting soaking and concentrations of IAA on leaf content of chlorophyll a, b, total and carotenoid of R. pseudoacacia.

Chlorophyll a Chlorophyll b Total Chlorophyll Carotenoids
Treatment ‘ Mg/100g fresh weight
Different times of cutting soaking (Minutes)

Control (To) 3.3ab 5.6b 9.5b 43b
10 minutes (T1) 46a 7.1a 119a 5.4a
30 minutes (T2 4.1 ab 6.4 ab 10.5 ab 5.1ab
60 minutes (T3) 34b 6.8 a 10.1b 4.4b

IAA Concentration (ppm)

Control (Co) 4.1a 6.7 a 10.6a 48a
500 (C1) 3.7a 6.4a 10.2a 48a
800 (C2) 39a 6.3a 10.1a 4.8 a
1000 (Cs) 4.2a 6.5a 10.8a 4.9a

Interaction between different times & IAA Con.
ToCo 2.9 cd 4.6 ab 8.7 bc 4.1b
ToC1 4.2 abcd 6.2 ab 10.7 abc 4.7 ab
ToC2 3.4abcd 4.7b 8.1c 4.5 ab
ToCs 4.7 a 5.6 ab 10.7 abc 4.9 ab
T1Co 4.2 abcd 6.7 ab 10.2 abc 4.8 ab
T1C1 4.8 abcd 74a 12.1ab 5.6 ab
T1C2 4.7 ab 6.5 ab 11.4 abc 5.1ab
T1Cs 4.7 abc 73a 11.2a 5.1a
T2Co 4.6 abc 73a 11.7 abc 5.4 ab
T2C1 3.4 abcd 5.7 ab 9.1cd 4.4 ab
T.C2 4.3 abcd 7.0 ab 11.4 abc 5.3ab
T2C3 4.1 abcd 5.6 ab 9.1 bc 4.5 ab
T3Co 4.6 abc 7.0 ab 11.1 abc 4.7 ab
T3C1 3.0d 6.1ab 9.1 bc 42b
TiC2 3.0cd 7.1ab 10.1 bc 4.2b
T3C3 3.2cd 7.0 ab 10.1 abc 4.2b

*Means followed by the same letters within columns are not significantly different at p < 0.05 according to the Duncan test.
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The results in table (4) and figs. 2, 3, 4 and 5
showed that the stomata structure of R. pseudoacacia
has both adaxia and abaxial epidermis. The anatomical
study shows there were no significant differences
between times of cutting soaking on this parameter.
However, no significant effects were observed with
different concentrations of I[AA. The interaction
between different times of cutting soaking and IAA
concentrations had no significant effect on each stomata
number, ssomata length and width on upper and lower
surface. As a result, high concentration of IAA non-
significantly reduced the growth of the R. pseudoacacia

Sargul A. Khudhur

stem cutting. Auxin generally promotes rooting at |ower
concentrations but inhibits at higher concentrations. It
varies with species, physiological, anatomica and
environmental conditions. 1AA directly effects on the
photosynthetic apparatus in dependent of stomatal
closure, might be responsible for the reduction in
photosynthetic rate. Stomata characteristics like
number, length and width are affected by genetic
congtitution, season, leaf position and leaf surface
(upper or lower). These results partialy agreed with
(Khudhur & Omar, 2015; Alagesaboopathi, 2012; Zan,
etal., 2011).

Table 4: Effect of different times of cutting soaking & concentrations of IAA and their interactions on some stomata characteristics for R.

pseudoacacia stem cuttings.

Stomata Number Stomata Length Stomata Width
Treatment (mm?) (micron) (micron)
Upper leaf | Lower leaf | Upperleaf |Lower leaf | Upper leaf | Lower leaf
surface surface surface surface surface surface
Different times of cutting soaking (Minutes)
Control  (To) 189.3 a 289.9 ab 1.6ab 1.7a 1.1ab 1.0a
10 minutes (T1) 166.2 a 292.1 ab 1.8a 16a 12a 24a
30 minutes (T2) 208.0 a 319.4 ab 1.6a 14a 1.3 ab 11a
60 minutes (T3) 187.2a 350.3 ab 1.6 ab 15a 13a 1.1a
IAA Concentration (ppm)
Control  (Co) 193.8a 291.1a 1.7a 15a 13a 23a
500 (C1) 168.8 a 325.5a 1.7a 15a 1.2a 1.2a
800 (C2) 181.3a 308.1a 1.7a 15a 13a 1.0a
1000 (C3) 206.7 a 327.1a 16a 16a 13a 1l.1a
Interaction between different times & IAA Con.
ToCo 182.0 ab 177.3 a 1.6ab 1.5ab 1.3 ab 1.1b
ToC1 144.0 ab 291.0a 1.3ab 1.4ab 1.1ab 1.0b
ToC2 171.7 ab 333.0a 1.8ab 1.7 ab 1.1ab 1.1b
ToCs 259.7 ab 358.3a 1.6ab 1.8ab 1.2ab 1.0b
T1Co 155.3 ab 304.0a 1.7 ab 1.4 ab 1.3ab 10a
T1C1 151.0 ab 290.7 a 1.9ab 1.6 ab 1.4 ab 1.8b
T1C2 148.7 ab 2753 a 1.9ab 1.6 ab 1.4 ab 1.0b
T1Cs 209.7 ab 291.0a 1.6 ab 1.7 ab 1.3ab 1.1b
T2Co 235.0 ab 322.0a 1.7 ab 1.5ab 1.3 ab 1.1b
T2C1 203.0 ab 357.3a 1.7 ab 1.4 ab 1.3 ab 1.1b
T.C2 201.0 ab 304.3a 1.6 ab 1.5ab 1.2 ab 1.1b
T2Cs 193.0 ab 294.0a 1.6 ab 1.4 ab 1.3ab 1.0b
T3Co 203.0 ab 361.0a 1.6 ab 1.5ab 1.2 ab 11b
T3C1 177.3 ab 363.0a 1.7 ab 1.7 ab 1.4 ab 12b
TiC2 204.0 ab 319.7 a 1.6 ab 1.3ab 1.3ab 1.0b
TiCs 164.3 ab 357.3a 1.6 ab 1.6 ab 1.4 ab 12b

*Means followed by the same letters within columns are not significantly different at p < 0.05 according to the Duncan test.
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P )

b PSR T

/0

ToC2oL

Fig. 2: Upper (adaxial) and Lower (abaxial) stomata of R. pseudoacacia leaves surfaces 400X. (ToCoU & L) stomata in control time of cutting soaking and no concentration of 1AA, (ToC:U & L) stomata in
control time of cutting soaking and concentration with 500 ppm, (ToC.U & L) stomata in control time of cutting soaking and concentration with 800 ppm, (ToCsU & L) stomata in control time of cutting

soaking and concentration with 1000 ppm.
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T1C2U
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ion of IAA, (T:C1U & L) stomata in ten minutes and

inutes and concentration with 1000 ppm.

ial) and Lower (abaxial) stomata of R. pseudoacacia leaves surfaces 400X. (T:CoU & L) stomata in ten minutes and no concentrat
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ten minutes and concentration with 800 ppm, (T:CsU & L) stomata in ten m

in

(T1C2U & L) stomata

Page | 118

J. Adv. Lab. Res. Biol. (E-ISSN: 0976-7614) - Volume 10 | Issue 4 | July 2019



Effect of Cutting Soaking and Concentrations of IAA on R. pseudoacacia Sargul A. Khudhur

20L 2C1L

Fig. 4: Upper (adaxial) and Lower (abaxial) stomata of R. pseudoacacia leaves surfaces 400X. (T2CoU & L) stomata in thirty minutes and no concentration of IAA, (T.C1U & L) stomata in thirty minutes and
concentration with 500 ppm, (T2C2U & L) stomata in thirty minutes concentration with 800 ppm, (T.C3U & L) stomata in thirty minutes and concentration with 1000 ppm.
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T3CsL

Fig. 5: Upper (adaxial) and Lower (abaxial) stomata of R. pseudoacacia leaves surfaces 400X. (T3CoU & L) stomata in sixty minutes and no concentration of IAA, (T:C:U & L) stomata in sixty minutes and
concentration with 500 ppm, (T3C2U & L) stomata in sixty minutes concentration with 800 ppm, (T:CsU & L) stomata in sixty minutes and concentration with 1000 ppm.
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4. Conclusion

From the results of this work, it can be concluded

that times of cutting soaking with ten minutes and |AA
concentration with 500 ppm sgnificantly affected the
vegetative growth characteristics as well as chemical
characteristics of plant, in the open field. Therefore, the
interaction between 10 minutes of cutting soaking and
500 ppm gave high value respectively.
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