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Abstract

This experiment was carried out from 15" October, 2021 to 15" May, 2022 in the plastic house
in Duhok city, Irag. A study included the effect of three factors, the first one is two different
propagation dates 15" October and 15" December, second one is three propagation media includes
peat moss + perlite (1:1), sand + perlite (1:1) and peat moss + sand + perlite (1:1:1), and third one
included three auxin concentrations includes (control, 3000 IBA+1500 NAA and 6000 IBA + 3000
mg. L NAA) on the rooting of Cupressus macrocarpa semi-hard wood cuttings. The results
analyzed by (RCBD) design and indicated that the planting of cuttings at 15" October significantly
gave the best results of all studied characters (rooting percentage (51.11%) and shoots characters) as
compared with those date in 15 December which gave the lowest values. As for propagation media
had significant effect only on rooting characters, the best results of rooting obtained when cuttings
planted in both of (sand + perlite) and (sand + peat moss + perlite) media but the media hadn’t any
significant effects on shoot characters. Auxin treatment meaningfully affected on rooting ability of
cuttings, high concentrations of auxins (6000 IBA+3000 NAA mg.L™) gave the best results of
rooting characters comparison with low concentration (3000 IBA+1500 NAA mg.L™) and control
(0 mg.L™) but hadn’t any significant effects on shoots characters. Generally, the interaction among
three factors showed that the planting of cutting treated with both concentrations of auxins in both
of (sand + perlite) and (sand + peat moss + perlite) media at 15" October provided the best results
of rooting percentage and improve most roots and shoots characters.
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Introduction

Monterey cypress (Cupressus macrocarpa
’Goldcrest Wilma’) is an evergreen tree
belong to cupressaceae family. It is generally
famous as Monterey cypress or Lemon
cypress, native to North America (California)
[1] and [2]. Furthermore, it is an ornamental
plant and a popular variant used in garden
landscaping due to its eye-catching colors [3].
This species is also very resistant to salinity
and temperature; it can withstand many
unfavorable changes during its growth stages
and is an excellent choice for seaside
plantings. Although smaller cultivars such as
‘Goldcrest' are grown in containers, it can be
pruned to form a hedge [4].

The date or time of cuttings collection is
the most important factors that can influence
the rooting ability of stem cuttings of most
ornamental trees and shrubs [5]. Time of
cuttings collection play significance role in
rooting success and cuttings development.
This may be due to changes in the indigenous
plant growth regulators or carbohydrate
situation of cuttings and the environmental
conditions present in nursery [6] and [7].

The factor, which creates a suitable
environment for rooting of stem cuttings, is
the propagation medium [8]. Propagation
media can be defined as the mean where the
roots of cultivated cutting grow [9]. It is often
said that there are as many media as there are
propagators, then there is no one best medium
for all plants or all conditions [10]. The
physical and chemical properties of the
propagation medium have a significant impact
on plant growth. Aeration and water holding
capacity are probably the most important
physical characteristics, while nutritional
status and salinity level are critical chemical
characteristics for plant development [11].
[12] stated that the combination of peat moss
with perlite or sand is superior to other
rooting media for rooting and growth of
cuttings in some plants. [13] referred that the
growing of Cupressus macrocarpa plants in a
mixture medium containing (compost +
perlite+ peat moss 1:1:1) produced the tallest
plant, the highest values of fresh and dry
weights of shoots, root length (cm), number
of roots/plant, and fresh and dry weights of
roots/plant in both seasons.
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In difficult-to-root cuttings, root-promoting
chemicals such as indole-3-acetic acid (IAA),
indole-3-butyric acid (IBA), and naphthalene
acetic acid (NAA) stimulate the initiation of
adventitious roots [10]. Exogenous auxins are
commonly used to improve rooting efficiency
and stem-cutting quality. (Indole-3-butyric
acid) IBA and (1- napthaleneacetic acid)
NAA promote adventitious rooting; auxins
have been used as powerful agents to induce
adventitious root formation in many species
that are naturally difficult to root [14], and it
reduces the time required to root stem cuttings
[10]. Auxin (rooting hormones) are very
important for plant propagation because they
improve the quality of root system developed,
root number, root length, root quality,
decrease rooting time, and increase the
percentage of cuttings that root [15].

There is no available information in the
literature  with  respect to vegetative
propagation by use of rooting media and
auxin concentrations for induction of rooting
of Cupressus species cuttings especially
outside laboratories in Kurdistan region-Iraqg;
Therefore, the current study aimed to
evaluating the rooting of Monterey cypress
(Cupressus macrocarpa) semi hard-wood
cuttings in response to two planting dates,
propagation media and different mixed
concentrations of IBA and NAA that will
enhance successful establishment of the plant
in nursery.

Materials and Methods

The rooting response of Monterey cypress
(Cupressus macrocarpa’Goldcrest Wilma”)
cuttings were planted at two different planting
dates 15™ October and 15" December, 2021,
in three different propagation media includes
peat moss + perlite (1:1), sand + perlite (1:1)
and peat moss + sand + perlite (1:1:1). The
harmony cuttings with length 10-12 cm with
heel, cuttings were inserted in propagation
media after treatment with different
concentrations of auxins like Indole Butyric
Acid (IBA) and Naphthalene Acetic Acid
(NAA) includes (control, 3000 IBA + 1500
NAA and 6000 IBA + 3000 mg.L? NAA).
Cuttings were planted in white plastic pots
with size 25 cm that was filled with required
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media and watered well before planting of
cuttings.

The design of this experiment was factorial
Randomized Complete Block Design (RCBD)
with three factors. Each treatment replicated 3
times with 5 cuttings / pot for treatment. The
studied measurements included rooting (%),
number of roots per cutting, length of longest
root (cm), dry weight of roots per cutting (g),
number of shoots per cutting, length of
longest shoots per cutting (cm), number of
leaves per cutting, dry weight of shoots per
cutting (g). The results have been analyzed
statistically by using SAS program, means
values were compared by Duncan test at 0.05
levels [16].

Results and Discussions
1. Rooting percentage (%0).

The date in Table (4) indicated that the
propagation date had a significant effected on
the rooting percentage of Cupressus

macrocarpa semi-hard wood cuttings and the
highest percentage (51.11%) was planting at
15" October while the least percent was
(41.85%) at 15" December. Also the
propagation media had a significant effect on
this parameter and the high percentage
(52.78%) was when cuttings planted sand +
perlite medium. The auxin at different
concentrations had a significant effect on this
parameter and the best percentage (72.78%)
was for the high concentration 6000 IBA +
3000 NAA mg.I"* and compared with control
which gave (3.33%). The triple interaction
among the three factors (planting date,
propagation media, and auxin concentrations)
had a significant effect and the highest value
86.67 % was obtained from low and high
concentration 3000 IBA + 1500 NAA mg.I™
and 6000 IBA + 3000 NAA mg.l*
respectively in sand + perlite medium at 15"
October.

Table (1): Effect of propagation dates, media and auxins concentrations on the rooting percentage
(%) of Cupressus macrocarpa semi-hard wood cuttings.

Auxins concentrations

Propagation Propagation media

(IBA + NAA mg.L™)

Propagation

dates dates means
0 3000 + 1500 6000 + 3000 Propagation
Peat moss+ Perlite 0.00d 50.00 ¢ 60.00 bc media
15" Sand + perlite 3.33d 86.67 a 86.67 a means
51.11a
October Sand
. 6.67 d 83.33a 83.33a
+ peat moss + perlite
Peat moss+ Perlite 0.00d 53.33 ¢ 73.33 ab 39.44 b
15" Sand + perlite 6.67d 53.33 ¢ 80.00 a 52.78 a
41.85bh __ 92’94
December Sand
. 3.33d 53.33¢c 53.33¢c 47.22 a
+ peat moss + perlite
Auxins concentrations means 3.33¢c 63.33 b 72.78 a

Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's

Multiple Rang Test.

2. Roots number per cutting

Table (2) indicated that the propagation date
had a significant effect on the root number
formation on the cuttings and the highest
significant number (5.06 roots) was when
planting at 15" October as compared with
least number of roots (3.53) at 15™ December.
The propagation media also had a significant
effect on this parameter and the highest
number of roots (5.82) was when planting
cuttings in media consist of sand + perlite.
The auxin concentrations had a significant
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effect on this parameter and the highest
number were (7.97) roots for the high
concentration (3000 IBA + 6000 NAA mg. L
') compared with control which gave (0.56)
root/cutting. The triple interaction among the
three had a significant effect and the highest
value (13.07) roots per cuttings was obtained
when treated cuttings with high concentration
3000 IBA + 6000 NAA mg. LI and planted
in sand + perlite and peat moss +sand +
perlite media respectively at 15" October.
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Table (2): Effect of propagation dates, media and auxins concentrations on the roots number per
cutting of Cupressus macrocarpa semi-hard wood cuttings.

Auxins concentrations

Prog:?eastion Propagation media (IBA + NAA mg.L™) Z;?ep;agmaet;?]r;
0 3000 + 1500 6000 + 3000 Propagation
Peat moss+ Perlite 0.00e 1.67 de 3.53c-e media
15" Sand + perlite 0.67 de 4.87 b-d 13.07a means
5.06 a
October Sand
. 1.67 de 7.20 bc 12.87 a
+ peat moss + perlite
Peat moss+ Perlite 0.00e 2.73c-e 4.47 c-e 2.07b
15" Sand + perlite 0.67 de 6.53 bc 9.13ab 5.82a
3.53b bl R
December Sand
+ . 0.33 de 3.13c-e 4.73 b-e 4,99 a
peat moss + perlite
Auxins concentrations means 0.56 ¢ 436D 797 a
3. Length of longest root (cm)
Table (3) indicate to presence of significant peat moss + sand + perlite (1:1:1) caused
difference between two propagation date on meaningful increase in length of longest root
length of longest root/cutting, the superior per cutting which reached (7.54 cm) while
value was (7.10) cm for cuttings planted in lower length value (5.37 and 3.93 cm) were
15™ October in comparison to 15™ December found for the other two media sand + perlite
which gave shorter root length (4.14 cm). As (1:1) and peat moss + perlite (1:1)
for auxin concentrations which had significant respectively. The triple interaction among the
effect on this parameter and the best length three factors had a significant effect and the
(9.26 cm) was for the high concentration highest value of longest root (16.33 cm)
(3000 IBA + 6000 NAA) mg. L™ compared obtained when treated cuttings with high
with low concentration and control treatment auxin concentration 3000 IBA + 6000 NAA
which gives 6.98 and 0.61cm respectively. mg. L™ and planted in peat moss + sand +
When cuttings planted in media consisted of perlite medium at 15" October.

Table (3): Effect of propagation dates, media and auxins concentrations on length of longest root
per cutting (cm) of Cupressus macrocarpa semi-hard wood cuttings.
Auxins concentrations

Propagation  Propagation media (IBA + NAA mg.L™) Propagation
dates dates means
0 3000 + 1500 6000 + 3000 Propagation
Peat moss+ Perlite 0.00g 4.00 d-g 7.90 cd media
15" Sand + perlite 0.67 fg 7.97 cd 10.63 be means
7.10a
October Sand
+ peat moss + perlite 2.00 e-g 14.37 ab 16.33 a
Peat moss+ Perlite 0.00g 4.07 d-g 7.63cd 3.93b
15" Sand + perlite 0.67 fg 4.93 d-g 7.37 c-e 5.37b
414 __>°'P
December Sand ; ;
+ peat moss + perlite 0.33fg 6.57 c-e 5.67 c- 7.54 a

Auxins concentrations means 0.61c 6.98 b 9.26 a
4. Dry weight of roots (g)

It can be shown from results in Table (4) among various auxin concentrations on dry
that the planting of Cupressus macrocarpa weight of shoots with (0.57 @) being the
semi-hard wood cuttings in 15" October superior weight which obtained from 6000
caused an increase in dry weight of roots IBA + 3000 NAA mg.I™" when compared with
(0.46 g) which was different significantly other treatments particularly with control
over those planting in 15" December (0.14 g). which obtained lower weight (0.00 g). The
Likewise there was significant difference propagation media had a significant effect on

193



Kirkuk University Journal for Agricultural Sciences, Vol. 14, No. 3, 2023 (190-200)

this parameter and the highest dry weight of
roots (0.38 g) was when planting cuttings in
media consist of sand + peat moss + perlite.
The best dry weights (1.02 and 0.91 g) were

with 6000 IBA + 3000 NAA mg. L and
planted in media consist of sand + peat moss
+ perlite and sand + perlite at 15" October
respectively.

shown from triple interaction cuttings treated

Table (4): Effect of propagation dates, media and auxins concentrations on roots dry weight (g) of
Cupressus macrocarpa semi-hard wood cuttings.

Auxins concentrations

Propagation (IBA + NAA mg.L™h)

Propagation media Propagation

dates dates means
0 3000 + 1500 6000 + 3000 Propagation
Peat moss+ Perlite  0.00 ¢ 0.10¢ 0.71 ab media
15" Sand + perlite 0.00¢c 0.71ab 091a means
0.46 a
October Sand
. 0.00c 0.73 ab 1.02a
+ peat moss + perlite
Peat moss+ Perlite 0.00c 0.15¢ 0.12c 0.18b
15" Sand + perlite 0.00 ¢ 0.05¢ 0.38 bc 0.34 ab
0.14 b i
December Sand
. 0.00¢c 0.30 bc 0.25 bc 0.38a
+ peat moss + perlite
Auxins concentrations means 0.00c 0.34b 0.57a

5. Shoots number

Table (5) shows clarify meaningful
difference between propagation dates on
shoots number per cutting, maximum shoots
number (13.19) shoots were found on cuttings
grown in 15™ October which was significantly
different from those found on cuttings planted
in 15" December which provided only
(11.20) shoots per cutting. As well, when
cuttings planted in sand + perlite (1:1)
medium produced the significant highest
shoots number (13.02) compared with the
lowest number (211.06) shoots for cuttings

planted in Peat moss + perlite (1:1) medium.
Different auxins concentrations hadn’t caused
considerable variation on shoots number. The
maximum shoots number (17.20) shoots were
noticed from triple interaction from untreated
cuttings with auxins concentrations (control)
and planted in sand + perlite (1:1) medium on
15™ October, in contrast, the lowest number
(9.20) shoots were showed for untreated
cuttings with auxin and planted in sand + seat
moss + perlite (1:1:1) medium on 15"
December.

Table (5): Effect of propagation dates, media and auxins concentrations on shoots number per
cutting of Cupressus macrocarpa semi-hard wood cuttings.

Auxins concentrations

Propagation (IBA + NAA mg.L™)

Propagation media Propagation

dates dates means
0 3000 + 1500 6000 + 3000 Propagation
Peat moss+ Perlite 10.40 bc 11.13 bc 10.73 bc media
15" Sand + perlite 17.20a 14.93 ab 13.07 abc means
13.19 a
October Sand
. 13.00 abc 12.93 abc 15.33 ab
+ peat moss + perlite
Peat moss+ Perlite 11.20 be 11.53 bc 11.33 bc 11.06 b
15" Sand + perlite 11.07 be 10.53 bc 11.33 bc 13.02 a
11.20b ___ =22
December Sand
. 9.20 ¢ 12.87 abc 11.73 bc 12.51 ab
+ peat moss + perlite
Auxins concentrations means 1201 a 12.32a 12.26 a

6. Length of longest shoot (cm)

It can be pointed out from recorded data in
table (6) that length of longest shoot per
cutting significantly decreased from the first

planting date 15" August which provided
longest shoot length (2.00 cm) toward the last
planting date 15" October which showed
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lowest (1.23 cm). Both of propagation media
and auxins concentrations hadn’t significant
effects on shoots number. From interaction
among all three studied factors on their effect
on length of longest shoots per cutting, it is
obvious that (6.93 cm) longest shoots
length/cutting were found on cuttings treated

with 3000 IBA + 1500 NAA mg. L' and
planted in sand + perlite (1:1) medium at 15"
October in comparison with (4.87 cm) lowest
length cuttings treated with same auxin
concentrations and planted in same medium at
15" December.

Table (6): Effect of propagation dates, media and auxins concentrations on length of longest shoot
per cutting (cm) of Cupressus macrocarpa semi-hard wood cuttings.

Auxins concentrations

Propagation  Propagation media

(IBA + NAA mg.L™)

Propagation

dates dates means
0 3000 + 1500 6000 + 3000 Propagation
Peat moss+ Perlite  6.13 a-d 6.27 a-d 6.43 a-c media
15" Sand + perlite 6.90 ab 6.93 a 5.47 a-d means
6.15a
October Sand
+ peat moss + perlite 5.57 a-d 5.63 a-d 5.98 a-d
Peat moss+ Perlite 4.80d 5.63 a-d 490d 5.69 a
15" Sand + perlite 5.13 cd 487d 6.00 a-d 5.88 a
5.34b
December Sand
+ peat moss + perlite 5.41 a-d 5.90 a-d 5.40 a-d 5.65a
Auxins concentrations means 5.66 a 5.87 a 570 a

7. Leaves number per cutting

Concerning the results available in Table
(7) on effect of studied factors on leaves
number, it can be shown the significant
highest leaves number per cutting (11.44)
leaves from planted cuttings in 15" October,
compared with lowest (3.85) leaves on those
cuttings planted 15" December. Both of
propagation media and auxins concentrations
hadn’t significant effects on leaves number
per cutting. From interaction among all three

studied factors on their effect on length of
longest shoots per cutting. As for triple
interaction The maximum leaves number
(12.93) leaves were noticed from cuttings
planted at 15™ October in sand + peat moss
medium and treated with 3000 IBA + 1500
NAA mg. L™ in contrast with lowest number
(8.53) leaves per cuttings treated with same
auxin concentrations and planted in same
medium at 15™ December.

Table (7): Effect of propagation dates, media and auxins concentrations on leaves number per
cutting of Cupressus macrocarpa semi-hard wood cuttings.

Auxins concentrations

Propagation  Propagation media

(IBA + NAA mg.L™h)

Propagation

dates dates means
0 3000 + 1500 6000 + 3000 Propagation
Peat moss+ Perlite 1253 a 11.33 ab 11.20 ab media
15" Sand + perlite 12.67a 12.93a 9.67 ab means
11.44 a
October Sand
. 11.27 ab 10.40 ab 10.93 ab
+ peat moss + perlite
Peat moss+ Perlite  10.33 ab 10.27 ab 9.20 ab 10.81a
15" Sand + perlite 10.40 ab 8.53b 10.93 ab 10.86 a
10.12 b
December Sand
. 10.00 ab 11.27 ab 10.13 ab 10.67 a
+ peat moss + perlite
Auxins concentrations means  11.20 a 10.79 a 10.34 a

8. Dry weight of shoots (g)

The results of dry weight of roots in Table
(8) appear that the significant highest shoot
dry weight (5.66 g) were clarified from shoots
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grown on cuttings planted in 15" October,
while this value gradually decreased toward
(4.65 g) being the lowest shoots dry weight
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value which found from produced shoots on
cuttings planted in 15" October. Both of
propagation media and auxins concentrations
hadn’t significant effects on shoot dry weight.
From triple interaction among planting dates,
propagation media, and auxin treatment it can

be shown that when cuttings planted at 15"
October in each of sand + peat moss + perlite
and sand + perlite media and treated with
3000 IBA + 1500 NAA mg. L* provided
significantly highest shoots dry weight (6.92
and 6.88 g) respectively.

Table (8): Effect of propagation dates, media and auxins concentrations on shoots dry weight (g)
of Cupressus macrocarpa semi-hard wood cuttings.

Auxins concentrations

Propagatio  Propagation media (IBA + NAA mg.L™) Propagation
n dates : dates means
0 3000 + 1500 6000 + 3000 Propagation
Peat moss+ Perlite 5.01 a-c 5.03 a-C 3.74c¢c media
15" Sand + perlite 6.64 ab 6.88 a 5.02 a-c 5.66 a means
October Sand 6.15 a-c 6.92 a 5.61 a-c
+ peat moss + perlite ' ' '
Peat moss+ Perlite 451 a-c 4.08 bc 5.40 a-c 463 a
15" Sand + perlite 5.48 a-C 5.27 a-C 4.33 a-C 465b 5.60 a
December Sand '
+ peat moss + perlite 3.81c 4.97 a-c 3.99 be 5.24a
Auxins concentrations means 5.27 a 5,53 a 4,68 a

As it is demonstrated in effect of
propagation dates in Tables (1-8) significant
difference from effect of planting date were
showed in all studied characteristics. The
planting of cuttings at 15" October
significantly gave the best results of all
studied characters included rooting percentage
51.11%, roots number per cuttings, longest
root, roots dry weight, shoot number, longest
shoot per cutting, leaves number and shoots
dry weight as compared with those planted in
15™ December which gave the lowest values.
This may be correlated to the presence of
suitable temperature degree during this date,
temperature is one of the effective factors on
rooting of cuttings, an increase in proper
temperature cause promotion of cuttings to
form roots and absorb nutrient elements from
media [17], also the decrease in temperature
in winter may cause increase in production of
inhibitors which in turn decrease roots
formation [18] this may be the reason of
lower rooting in December, these were in
correspond with results [19] mentioned that
planted stem cuttings of Platanus orientalis in
October revealed best roots number and [20]
which found better roots number from planted
terminal stem cuttings of Conocarpus
lancifolius in October than in September, the
reason might be from great impact of
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physiological state, carbohydrate amount exist
in cuttings and the environmental conditions
prevailing during season of the year [21]. [22]
explained this fact on a basis that formation of
roots on cuttings leads to absorption of water
and nutrient elements from medium which
results stimulation of production good shoots
system on cuttings. Also may discuss on the
base that roots form cytokinin and this have a
role in promoting shoots formation by ending
apical dominance [23]. or may be due to the
formation of shoots on cuttings of this date
before formation of roots because of proper
environmental conditions and with production
of roots on these cutting which are considered
a good source of cytokinins production, it
provide a stimulation role on enhancing
growth of buds on cuttings and according to
[24] when roots form on cuttings it prepare
the required water and nutrient element to
shoots for their growth and development. As
obvious heaviest dry weight of shoots was
found in first planting date 15" October, it
might be due to presence of maximum results
of shoots number, length of longest shoot and
leaves number of this date which contributed
to get best shoots dry weight.

From results available in tables (1-4)
significant variation can be observed from
effect of used propagation media on all
rooting characters, but hadn’t any significant
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effect on vegetative growth characters as in
Tables 6-8) except shoots number per cutting
(Table 5) which affected significantly by
media, generally sand + perlite and sand +
peat moss + perlite provide better results than
medium composed of peat moss + perlite or
the media which contain sand gave best
results for rooting characters where sand is
known as have low retention to water, quickly
dry [10], and have poor fertility, load fewer
and leach most nutrients [25], but when sand
is supplied with some organic products it can
give better results [26]. Propagation media are
considered as place where roots of planted
cutting grow and act to provide necessary
nutrient elements, water and oxygen [27].
Formation of roots on cuttings is greatly
influenced by physical and chemical
properties of propagation medium such as
(porosity, water-holding  capacity, bulk
density, pH, etc.) which permit stimulating or
preventing root growth [10]. Propagation
medium not only influence on rooting
percentage of cuttings but also the quantity
and quality of produced roots [28]. And when
added peat moss to any other medium it
enhances its physical properties such as water
retention and porosity [29]. It has the ability
of absorb water eight times more than its
weight in saturation stage around roots area
and therefore cause increase in availability of
nutrient elements in medium [30], it consist of
phosphate’s and nitrogenous compounds that
contribute in rooting process, as the
importance of nitrogen is related to the
formation of amino acids, proteins and amino
acids RNAs therefore it play a role in
different process that cause cells division and
formation of new cells [31], or may be due to
existence of appropriate physical
circumstances and suitable nutrients in
medium which enhanced enzymatic activating
and biochemical processes in cuttings [32]
and thereby increasing shoots number.
Treatment of cuttings with auxins
concentrations as seen in Tables (1-4) caused
a significant difference over control treatment.
Highest rooting percentage, roots number per
cuttings, length of longest roots per cutting
and dry weight of roots was observed from
cutting treated with high concentration of
auxins treatment (6000 IBA + 3000 NAA)
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followed by low concentration (3000 IBA +
1500 NAA mg. L™ as compared with control,
but hadn’t significant effects on all shoots as
in Tables (5-8). A considerable increase of
rooting percent and other roots characters
which showed from cuttings treated with high
concentration of auxin this might be from the
influence of auxin on  metabolites
accumulation at the applied site, synthesis of
new proteins, formation of callus, division of
cells and enlargement of cell [33]. Highest
length of root per cutting as clear in table (3)
which noticed in mean of 6000 IBA + 3000
NAA mg. L, length of root is increased at
the utilization of specific concentration auxin,
because auxins promoted and regulated
elongation of roots by organization the
elongation of cell process and by control on
formation of certain type of RNA, which in
turn get the code of syntheses particular
enzymes and the action of locking specialized
cell to the elongation process [34].

Conclusions

The experimental results lead us to the
conclusion that the planting of Monterey
cypress (Cupressus macrocarpa) semi-hard
wood cuttings in 15" October gave best
results of rooting percentage, roots and shoots
characters than those planted at 15"
December. As for propagation media noticed
that the best results obtained when cuttings
planted in both of sand + perlite and sand +
peat moss + perlite than medium composed of
peat moss + perlite or the media which
contain sand gave best results for rooting
characters but hadn’t significant effects on
vegetative growth character. Treatment of
cuttings with auxin meaningfully affected on
rooting ability of cuttings at high
concentration (6000 IBA + 3000 NAA mg. L
1) comparison with low concentration (3000
IBA + 1500 NAA mg. L) and control (0 mg.
L'l) but hadn’t any significant effects on
vegetative growth character. Generally,
planting of cuttings treated with auxin in both
of (sand + perlite) and (sand + peat moss +
perlite) media at 15™ October provided the
best results of rooting percentage and improve
most of roots and shoots characters.
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