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Abstract 

The experiment was conducted in the plastic house of the Horticulture Department 

Nursery/Technical College of Akre / Duhok Polytechnic University, during the period from 20 

February to 1 July 2018. This experiment include a study of the effect wounding (wounding and 

without wounding) and different growing media (sand + peatmoss (1:1), loam + peat moss (1:1) 

and alone peat moss) in the rooting of Barberry shrubs (Berberis vulgaris) hard wood cuttings. 

The factorial experiment conducted by using Randomized Complete Block Design (RCBD) with 

three blocks and 10 cuttings for each treatment. The important results indicated the following: 

although the wounding of cuttings had no significant increase in the rooting percentage 

(51.11%), while significantly increase roots, shoots and leaves number/cutting, and dry weight of 

roots and vegetative growth. And the best results of rooting percentage (56.67%), root length, 

shoots length and dry weight of shoots characters obtained when cuttings planted in medium 

consist of loam and peat moss while the other characters was best when planted in sand with peat 

moss and in alone peat moss media. For the dual interaction noticed that the non-wounded 

cuttings which planted in loam with peat moss medium gave the highest rooting percentage 

60.00% while the planting of wounded cuttings in mixed of sand or loam with peat moss 

medium significantly improve all of the studied characters.  
   

Key world: wounding, growing media, Barberry (Berberis vulgaris) hard wood cuttings. 

  Berberis vulgaris تأثيز التجزيح واوساط اكثار في تجذيز العقل الخشبية لنبات البزبزيس

  0 يوسف علي عبذالزحمن

 0 جامعة دهوك  - كلية الزراعة 

  8/4/2019ٗقب٘ىٔ  2/12/2018حارٝخ اطخالً اىبحذ . 

 الخالصة

جاٍعت دٕ٘ك اىخقْٞت، ىيفخزة ٍِ  /ميٞت عقزة اىخقْٞت  /قظٌ اىبظخْتاجزٝج اىخجزبت فٜ اىبٞج اىبالطخنٜ اىخاابع اىٚ ٍشخو    

ٗحضَْج اىخجزبت دراطت حأرٞز اىخجزٝح )حجزٝح ٗبذُٗ حجزٝح( ٗاٗطاط امزار ٍخخيفت  2018 حَ٘س 1شباط ٗىغاٝت  20

و اىخشبٞت ٗ بٞخَ٘ص ى٘حذٓ( فٜ حجذٝز اىعق حجَا (1:1، سٍٞج ّٖزٛ + بٞخَ٘ص ) حجَا (1:1)رٍو بْاء + بٞخَ٘ص )

 (RCBD)ٗاطخخذً فٜ حْفٞذ اىخجزبت حصٌَٞ اىقطاعاث اىعش٘ائٞت اىناٍيت  Berberis vulgarisاىبزبزٝض شجٞزة ىْباث 

عقو ، ٗإٌ اىْخائج ماّج ماالحٜ: ادث ٍعاٍيت اىخجزٝح اىٚ احذاد  10ٗبزالث قطاعاث )ٍنزراث( ٗمو ٍنزر حح٘ٛ 

عذد اىٚ احذاد ححظِٞ ٍعْ٘ٛ فٜ بَْٞا ادٙ %( ٍقارّت بخيل غٞز اىَجزحت 51.11فٜ ّظبت اىخجذٝز) غٞز ٍعْ٘ٝتسٝادة

 افضو اىْخائج ىصفاث ّظبت اىخجذٝز . ٗاُاىجذٗر ٗاالٗراق ٗاالفزع / عقيت ٗاٗسُ اىجاف ىيجذٗر ٗاىَجَ٘ع اىخضزٛ

شراعت فٜ اى٘طظ اىضزٛ ماّج عْذ %( ، ط٘ه اىجذٗر، ط٘ه اىَْ٘اث اىخضزٝت ٗاى٘سُ اىجاف ىيَْ٘ اىخ56.67)

اىَنُ٘ ٍِ اىشٍٞج ّٖزٛ ٗاىبٞخَ٘ص بَْٞا بقٞت اىصفاث ماّج جٞذة عْذ اىشراعت فٜ اى٘طظ اىَنُ٘ ٍِ رٍو بْاء 

حجزٝح اىعقو ٗسراعخٔ فٜ اى٘طظ اىَنُ٘ ٍِ  عذً ٗبٞخَ٘ص اٗ اىبخَ٘ص ى٘حذٓ. اٍا باىْظبت ىيخذاخو اىزْائٜ ى٘حظ بأّ عْذ

%( بَْٞا بقٞت اىصفاث ماّج افضو عْذ سراعت اىعقو اىَجزحت فٜ 60.00خجذٝز )ىياعيٚ ّظبت  اعطٚ صاىشٍٞج ٗاىبٞخَ٘

 بٞخَ٘ص.  اىشٍٞج اىْٖزٛ ٍخي٘طا ٍع اى اٗبْاء اىاىَنُ٘ ٍِ رٍو ظ اى٘ط

 



ـــــــــــــــــ  J. of  Kirkuk Univ. for Agri. Sci. ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ Vol.(10) No. (4)    2019ـــــــــــــــــ  

2 

Introduction

Barberry (Berberis vulgaris) (family Berberidaceae) is deciduous shrubs, winter-hardy 

with 1–5 m tall, found throughout temperate and subtropical regions of the world, native to 

central and southern Europe, northwest Africa and western Asia. It grows in a variety of soil, 

though is primarily cultivated in cooler regions. They are often planted in gardens and used as 

hedges (Harden, 2000; Tomżyńska and Muras, 2006 and Arayne, et al., 2007). The fruit rich in 

vitamin C. Barberry is mainly used as a food is cooked with rice (seedless or red), also referred 

to as black barberry and wild barberry, are used mainly for juice extraction in food industries and 

as medication (Ardestani et al., 2013 and Rahimi-Madiseh et al., 2016). 

The wounding as a process encouraging roots emergence is not new, but that many of the 

old reports had touched it, he found that the emergence of adventitious roots on the stem cutting 

can be stimulated by wound of cuttings, in many of evergreen ornamental trees and shrubs and 

some fruit trees. In general, the wounding conducted for several reasons, including speediest of 

rooting, increase the average number of adventitious roots on cuttings, increased power of 

communication the roots with cuttings (Well, 1962). Sultan (1974) minted that the wounding of 

cutting bases for a number of ornamental plants accelerate rooting and increase the number of 

roots on cuttings as well as it increases the power of root cohesion with the cuttings. Pontikis et 

al. (1979) commented on the wounding process of apple M27stock cutting which is a cut of 

sclerenchyma tissue for phloem, and anatomically stimulates rooting of woody cuttings, which 

has a thick collar of sclerenchyma. Al- Al-Atrakchii and Saleh (2008) found that wounding the 

base of Gardenia thunbergia L.F. cuttings resulted in increasing rooting percentage 51.11 %, 

number of roots 3.44, length of root 8.12 cm, number of shoots 1.71 and length of shoots 1.10 

cm  in comparison with non-wounded cuttings which provided  39.99 %, 1.99, 3.43 cm, 1.01 and 

0.60 cm respectively. 

Growing media is an important factor in plant propagation; the selection and preparation 

of the medium is extremely important in terms of plant growth and quality because rooting 

performance depends on the type of medium used in propagation (Raviv, 2011). This is 

especially important in our country where the different growth media used in the developed 

countries are not available, accessible and affordable hence most of the peasant gardeners still 

use, tops and mainly for their planting operations though it is bulky and heavy, very inconsistent 

in quality and environmentally unfriendly. It is necessary to find many media consisted of a 

number of components in order to achieve this purpose. It can be said that sand, loam, and peat 

moss are the basic components of the special medium of seed planting (Salman, 1988). Tawajin 

(1987) said that adding organic manures to the growth medium leads to improving the plant 

growth and that using clay or silt in the growth medium will limit the growth unless large 

amounts of organic materials, for about half of the size of the medium or even more, are added to 

it. Pontton et al (1990) concluded that the use peat moss medium is more appropriate for the 

growth of Nephrolepis exaltata and the best growth of roots is when the brown peat moss is 

used. Singh et al (2002) found that there are no significant differences in plant height of some 

pots plants when planted in four different planting media (sand, sand and peat moss (1:1), peat 

moss and fermented leaves (1:1), and alone peat moss) but the plants planted in alone peat moss 

or in the mixture of peat moss and fermented leaves giving the highest number of stems, 

branches and roots. (Hartmann et al., 2002) refers that the cuttings of many plants is easily 

rooted in many types of growing media, but the difficult or hard rooting of cuttings influenced by 

certain type of medium.  

This research aimed to determine the effect of wounding on the rooting and identify the 

best medium for propagation of Barberry shrubs (Berberis vulgaris) hard wood cuttings to obtain 

the best percentage of rooting and the highest quality of the roots and vegetative growth. 

Material and methods 

The experiment was conducted from 20 February to 1 July 2018, in the plastic house of 

the Horticulture Department / Technical College Akre / Dohuk polytechnic University. The 

cuttings taken from mother plants of Barberry shrub (Berberis vulgaris) with age 8 -10 years that 
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grown in gardens of agriculture college– Duhok university- summel, and have a length of 15-20 

cm contains 4-5 buds, the hard wood cuttings were divided in to two groups, the first group was 

wounded longitudinal 2 cm at the base while the second group was left without wounding then 

cultured in pots with diameter 22.5 cm filled with three different growing media (sand + peat 

moss (1:1), loam + peat moss (1:1) as equal volume and alone peat moss). The cuttings and 

media were sterilized by Benomyl fungicide (2 g L
-1

).  The cuttings removed after 12 weeks of 

planting in 20 may 2019 for recorded the experimental measurements (parameters) which 

include:  

1- Rooting percentage (%). 

2- Roots number per cutting. 

3- Length of the longest roots (cm). 

4- Dry weight of roots (g). 

5- Shoots numbers per cutting. 

6- Leaves number per cutting. 

7- Length of the longest shoots (cm). 

8- Dry weight of shoots (g).  

The experiment was applied by using Randomized Complete Block Design (RCBD) with two 

factors in three blocks. Each one included 3 pots planted with 10 cuttings. The results analyzed 

statistically by using SAS program, Means comparison was done by Duncan's Multiple Ranges 

Test under 5% (SAS, 2006). 

Results and Discussions 

1- Rooting percentage (%). 

It is appeared from the data in Table (1) that the wounding of cuttings bases led to no 

significant increase in the rooting percentage 51.11% as compared with un-wounded cuttings 

46.67%, the root percentage differed with vary growing media, the significant higher rooting 

percentage were 56.67 and 53.33 % when cuttings planted in medium consist of loam and peat 

moss and alone peat moss respectively, while the lowest values was 36.67 % when planted in 

sand mixed with peat moss, the data of interaction between wounding and media indicated that 

the wounded cuttings which planted in loam with peat moss gives significant higher values of 

rooting percentage 60.00 % only as compared with some other interactions. 

Table 1: Effect of wounding and growing media on rooting percentage (%) of barberries 

shrub  plant hard wood cuttings. 

Wounding 

treatments 

Growing media 
Growing 

media mean 
Sand + peat 

moss 

Loam + peat 

moss 
Peat moss 

Non wounding 
40.00 

ab 

60.00 

a 

53.33 

ab 

51.11 

a 

wounding 
33.33 

b 

53.33 

ab 

53.33 

ab 

46.67 

a 

Wounding 

mean 

36.67 

b 

56.67 

a 

53.33 

a 
 

Values followed by different letters are significantly different at P 0.05 level according to Duncken test. 

 

2- Roots number per cutting. 

The data in Table (2) show that wounding cuttings gave the significant largest number of 

root / cutting 4.79, while the lowest number was 3.06 roots / cutting for the non-wounded 

cuttings. The growing cuttings in media consist of sand and peat moss led to a significant 

increase in the average number of roots formed on the cuttings 4.83 roots / cutting compared to 

when growing in alone peat moss and mixed with loam 3.00 and 3.93 roots respectively. As for 

interaction between wounding and media, wounded cuttings and growing in media consist of 
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sand and peat moss gave higher significant values of roots / cuttings 6.33 roots, but these values 

decreased to 2.67 roots for non-wounded cuttings planted in alone peat moss medium. 

Table 2: Effect of wounding and growing media on roots number per cutting of barberries 

shrub plant hard wood cuttings. 

Wounding 

treatments 

Growing media 
Growing 

media mean 
Sand + peat 

moss 

Loam + peat 

moss 

Peat 

moss 

Non wounding 
3.33 

c 

3.17 

c 

2.67 

c 

3.06 

b 

wounding 
6.33 

a 

4.70 

b 

3.33 

c 

4.79 

a 

Wounding mean 
4.83 

a 

3.93 

b 

3.00 

c 
 

Values followed by different letters are significantly different at P 0.05 level according to Duncken test. 

 

3- Length of the longest roots (cm). 

The data in the Table (3) refers that wounding no had significant effect on the root length 

of barberries shrub cuttings; the wounded cuttings gives highest long of roots 12.20 cm which as 

compared with un-wounded cuttings 11.33 cm. The cuttings planted in medium consist of loam 

and peat moss gives a significant high length of roots 15.37 cm. The interaction between 

wounded cuttings and medium consist of loam and peat moss gave the significant highest length 

of roots 16.03 cm. 

Table 3: Effect of wounding and growing media on length of longest roots (cm) of 

barberries shrub plant hard wood cuttings. 

Wounding 

treatments 

Growing media 
Growing 

media mean Sand + peat 

moss 

Loam + peat 

moss 

Peat 

moss 

Non wounding 
7.37 

c 

14.70 

ab 

11.93 

b 

11.33 

a 

wounding 
8.13 

c 

16.03 

a 

12.43 

b 

12.20 

a 

Wounding mean 
7.75 

c 

15.37 

a 

12.18 

b 
 

Values followed by different letters are significantly different at P 0.05 level according to Duncken test. 

4- Dry weight of roots (g). 

The results in Table (4) declared that the wounding had significant effects on the dry 

weight of roots for barberries cuttings; the highest significant dry weight was obtained in 

wounded cuttings 1.29 g which differed from the non-wounded cuttings 0.99 g. It is clear that the 

planting cuttings in alone peat moss media and mixed it with sand give the significant higher dry 

weight of roots formed on the cuttings 1.18 and 1.21 g respectively. The interaction between 

wounded cuttings and medium consist of sand and peat moss has recorded the significant highest 

dry weight of roots 1.56 g. 

5- Shoots number per cutting. 

From the data in Table (5) noticed that wounding cuttings gave the significant largest 

number of shoots 5.02 shoots per cutting, while the lowest number was 4.18 shoots for the non-

wounded cuttings. Media had non-significant effect on shoots number per cuttings. As for 

interaction between wounding and media, where the wounded cuttings planted in sand mixed 

with peat moss gave significant higher shoots per cuttings 5.53, but these values decreased to 

3.67 shoots for non-wounded cuttings in loam with peat moss medium.   
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Table 4: Effect of wounding and growing media on dry weight of roots (g) of barberries 

plant hard wood cuttings. 

Wounding 

treatments 

Growing media 
Growing 

media mean 
Sand + peat 

moss 

Loam + peat 

moss 
Peat moss 

Non wounding 
0.87 

d 

0.95 

cd 

1.16 

bc 

0.99 

b 

wounding 
1.56 

a 

1.13 

bc 

1.19 

b 

1.29 

a 

Wounding 

mean 

1.21 

a 

1.04 

b 

1.18 

ab 
 

Values followed by different letters are significantly different at P 0.05 level according to Duncken test. 

Table 5: Effect of wounding and growing media on shoots number per cutting of 

barberries shrub plant hard wood cuttings. 

Wounding 

treatments 

Growing media 
Growing 

media mean Sand + peat 

moss 

Loam + peat 

moss 
Peat moss 

Non wounding 
4.33 

ab 

3.67 

b 

4.53 

ab 

4.18 

b 

wounding 
5.53 

a 

4.53 

ab 

5.00 

a 

5.02 

a 

Wounding 

mean 

4.93 

a 

4.10 

a 

4.77 

a 
 

Values followed by different letters are significantly different at P 0.05 level according to Duncken test. 

6- Leaves number per cutting . 

The data in the Table (6) refers that the wounding had a significant effects on the number 

of leaves; the highest number was 34.67 leaves in wounded cuttings which differed from un-

wounded cuttings 28.51 leaves. The significant highest leaves number founded in cuttings 

planted in media consists of sand and peat moss 35.87 leaves. The data of interaction indicated 

that wounded cuttings planted in above medium formed significant large number 39.67 leaves. 
  

Table 6: Effect of wounding and growing media on leaves number per cutting of barberries 

shrub plant hard wood cuttings. 

Wounding 

treatments 

Growing media 
Growing 

media mean 
Sand + peat 

moss 
Loam + peat moss 

Peat 

moss 

Non wounding 
32.07 

b 

20.73 

c 

32.73 

b 

28.51 

b 

wounding 
39.67 

a 

33.60 

b 

30.73 

b 

34.67 

a 

Wounding 

mean 

35.87 

a 

27.17 

c 

31.73 

b 
 

Values followed by different letters are significantly different at P 0.05 level according to Duncken test. 

 

7- Length of the longest shoots (cm). 

It can be observed from the Table (7) that the wounding had non-significant effect on the 

longest length of shoots. Planting of the cuttings in loam with peat moss gave the significant 

longest length of shoots 16.08 cm formed on cuttings compared to the sand and peat moss 

medium. The significant longest shoots length 17.23 cm was obtained when planting wounded 

cuttings in medium consist of loam and peat moss. 
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Table 7: Effect of wounding and growing media on length of longest shoots (cm) of 

barberries shrub plant hard wood cuttings. 

Wounding 

treatments 

Growing media 
Growing 

media mean Sand + peat 

moss 

Loam + peat 

moss 

Peat 

moss 

Non wounding 
12.27 

c 

14.93 

ab 

16.73 

a 

14.64 

a 

wounding 
14.63 

a-c 

17.23 

a 

13.47 

bc 

15.11 

a 

Wounding mean 
13.45 

b 

16.08 

a 

15.10 

ab 
 

Values followed by different letters are significantly different at P 0.05 level according to Duncken test. 

 

8- Dry weight of shoots (g).  

The data in Table (8) show that that the wounding had significant effect on the dry weight of 

shoots for barberries cuttings; the highest dry weight was obtained in wounded cuttings 3.32 g 

which differed from the unwounded cuttings 1.78 g. As well as, the significant dry weight of 

shoots was 2.78 g for cuttings planted in loam with peat moss medium. The data of interaction 

indicated that the significant highest dry weight was 3.81 g when wounded cuttings planted in 

loam with peat moss medium.  

Table 8: effect of wounding and growing media on dry weight of shoots (g) of barberries 

shrub plant hard wood cuttings. 

Wounding 

treatments 

Growing media 
Growing 

media mean Sand + peat 

moss 
Loam + peat moss 

Peat 

moss 

Non wounding 
1.59 

d 

1.75 

cd 

2.00 

bc 

1.78 

b 

wounding 
3.50 

a 

3.81 

a 

2.64 

b 

3.32 

a 

Wounding 

mean 

2.54 

ab 

2.78 

a 

2.32 

b 
 

Values followed by different letters are significantly different at P 0.05 level according to Duncken test. 

Seen from the results that the un-wounded gave the best results of the rooting percentage 

where the rooting percentage reached to 51.10% as compared with wounding of base cuttings, 

while the wounding increased resulted of number and dry weight of roots and improvement of 

the vegetative growth characters included shoots number, number of leaves and dry weight of 

vegetative growth. That the interpretation of the results can be attributed to the many of plants 

have bundles of cells with thick walls to the outside of the roots formation region and those roots 

aren’t able to penetrate those bundles (Pontikis et al., 1979). wounded cuttings slightly better 

than without wound. These results were in agreement with Rosier (2003) on Fraser fir and with 

Ucler et al. (2004) on Actinidia deliciosa. Basal wounding is beneficial for improve the 

characters of roots and vegetative growth of several cuttings species especially when cuttings are 

collected from older material (Hartmann et al. 2002). As Sultan (1974) and Hartmann et al. 

(2002)  mentioned that the wounding that could lead to starting a private hormones (Wounding 

hormones) except  growth hormones and thus stimulate the formation of roots, in addition to the 

wounding stimulates cells to divide in response to wounded tissues, and increases the 

permeability of oxygen to the interior tissues in cuttings, and increase the amount of water 

absorbed from the base of cuttings, in addition to increasing the amount of ethylene formed in 

the cutting bases and that stimulate the formation of roots and thus positively opposite in 

improving the vegetative growth characters. 
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Using of different growth media can effect on rooting of cuttings and improving plant 

growth, the source of used substance in the medium and its composition limits the strength of 

media and its ability to keep water, air, and nutrients rather than thermal balance and pH which 

effects either positively or negatively on growth and development of different plant organs 

subsequently in the whole plant life cycle (El-Sallami and Mahros, 1997).  

 The media contained peat moss led to obtain the highest value or all studied features. The 

improvement of cuttings growth may be due to many probable reasons which have been 

mentioned by many authors like the porosity of the medium which leads to a good ventilation, 

which prevent CO2 accumulation in the resulted from roots and microorganisms respiration in 

the medium and the analysis of its components which deceased respiration and as a result the 

growth (Al-Anny, 1980 and Nelson, 1991). 

             The use of medium consists of peat moss with sand or loam cause an improvement in all 

studied features that can be due to the high fertility which leads to increasing nutrients absorption 

especially nitrogen which has a great role in activating many enzymes and plant growth 

hormones that can be attractive centers for nutrient materials, this interacts in many biological 

processes (Mohammed, et al. 1985 and Al-Sahaff, 1989).  

Conclusions 

The experimental results lead us to the conclusion that wounding improved, the most root 

and vegetative growth characteristics except rooting percentage, length of longest roots and 

shoots characters. As for media noted that medium consist of loam or sand mixed with peat moss 

considerably lead to increase in rooting percentage, length of longest roots and shoots, dry 

weight of shoots while the medium consist of sand and peat moss led to increase of roots 

number, dry weight of roots, shoots (branch) number and leaves number. Also as for interaction 

between both factors noted that the planting of cuttings in sand or loam mixed with peat moss led 

to increase the most of studied characters in this experiment. 

 

References 

1- Al-Anny, A. N. (1980). Principle of sand science, Dar Al-Kotub for publishing and printing, 

Mosul University. (In Arabic). 

2- Al-Atrakchii, A. O. and Saleh, G. Y. Q. (2008). Propagation of Gardenia root stock 

(Gardenia thunbergia L F) by stem cuttings. Mesopotamia Journal of Agriculture, 36(4), 9-

18. 

3- Al-Sahaff, F. H. (1989). Practical plant nutrition. Ministry of high education and scientific 

research, Baghdad University.  

4- Ardestani SB, Sahari MA, Barzegar M, Abbasi S. (2013). Some physicochemical properties 

of Iranian native barberry fruits (abi and poloei): Berberis integerrima and Berberis 

vulgaris.J Food Pharm Sci.; 1:3 

5- Arayne, M. S., Sultana N., Bahadur, S. S. (2007): The berberis story: Berberis vulgaris in 

therapeutics. Pakistan J Pharmacol Sci, 20 (1): 83–92. 

6- El-Sallami, T. H. and Mahros, O. M. (1997).Growth response of Thuja orientalis L. seedling 

to different potting media and NPK fertilization. Assuit J. of Agric.  Sciences, Vol.28, No. 

(1): 3-20.  

7- Harden G. J. (2000): Flora of New South Wales, Volume 1. Kensington: NSW University 

Press. 

8- Hartmann, H. T.; Davies, F. T. and Geneve, R. L. (2002). Plant Propagation, Principles and 

Practices, Sixth eddition, prentice hall, Inc., Engle wood cliffs, New Jersey. 

9- Mohammed, A. K. (1985). Plant physiology science 2 edition. Directorate of Dar Al – 

Kotub for printing and publishing, Mosul University. (In Arabic). 

10- Nelson, P. V. (1991). Greenhouse operation and management (4 editions). Hall. 

Inc.N.J.USA.(C.F. Al-Mukhtar(2003)). 



ـــــــــــــــــ  J. of  Kirkuk Univ. for Agri. Sci. ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ Vol.(10) No. (4)    2019ـــــــــــــــــ  

8 

11- Pontikis, C. A.; Mackenizie, K. A. D. and Howard, B. H. (1979). Establishment of initially 

unrooted stool shoots of M. 27 apple root stock. Journal of Horticultural science. 54(1): 79-

85.  

12- Pontton, F.; Piche, Y. ; Parent, S. and Carnon, M. (1990). The use of vesicular-arbusular 

mycorrhizae in Boston fern production: I – Effect of peat bosed mixes. 

13- Rahimi-Madiseh M, Gholami-Arjenaki M, Bahmani M, Mardani G, Farzan M, Rafieian-

Kopaei M. (2016). Evaluation of minerals, phenolics and anti-radical activity of three 

species of Iranian berberis fruit.Derpharma Chemica; 8:191-197. 

14- Raviv, M. (2011). The future of composts as ingredients of growing media. Acta 

Horticulturae 891: 19-32. 

15- Rosier, C. L. (2003). Factors affecting the rooting of Fraser fir Abies fraseri and Virginia 

pine Pinus virginiana stem cutting. M.Sc. Thesis, N.C. State Univ. Raleigh. 

16- Salman, M. A. (1988). Propagation of horticultural plants. Ministry of high education and 

scientific research, Baghdad University, Iraq. 

17- SAS. (2006).Statistical Analysis System. SAS Institute Inc., Cary, Nc. USA. 

18- Singh, P.; Sidhu, G. S.; Misra, R. L. and Misra, S. (2002). Effect of potting media on the 

growth of pot plants. Proceeding of the national symposium of Indian floriculture in the new 

millennium. Lal-Bagh, Bangalore. 25-27. February 2002. 355-356.  

19- Sultan, S. M. (1974). Studies on vegetative propagation of some nursery stocks. Ph. D. 

Thesis, Wye College. Univ. of London. 

20- Tawajin, A. M. M. (1987). Ornamental plants. Printing press of Basra university, Iraq.(in 

Arabic) 

21- Tomżyńska M., Muras P. (2006). Katalog roślin – drzewa, krzewy, byliny – po-lecane przez 

Związek Szkółkarzy Polskich. Wyd. Agencja Promocji Zieleni, Warszawa.  

22- Ucler, A. O., S. Parlak and Yucesan, Z. (2004). Effects of IBA and cutting dates on the 

rooting ability of semi-hardwood kiwifruit Actinidia deliciosa A. chev.  cuttings. Turk. J. 

Agric For 28:195-210. 

23- Wells, J. S. (1962). Wounding cuttings as commercial practice. Comb. Proc. 12
th 

Ann Mtg. 

East and 3
rd

 Ann. Mtg. West Reg. 47-55. 

24- Zargari, A. (1983). Medicinal Plants. Tehran: Tehran University Press; 1:68. 

 

  


