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ABSTRACT : 

      A study was conducted at glasshouse, at Agriculture Faculty, Babylon university, 

Iraq, during 2013 growing season. The auxiliary shoots (11-15 cm long) were taken from 

cucumber plants (cv. DRB ). Six treatments ( 2 , 4 ml/L humic acid or biozyme ,  1000 

ppm NAA and  in water as control ) were used. The cuttings were based dipped for 2 

minutes according to the treatments , and then planted (as individual) in pots  filled with  

sandy soil + peat (1:1). All the treatments were triplicate by using complete randomized 

design. Each experimental unit contained 10 cuttings . The data were recorded on 

survival percentage, root number per cutting , longer root length (cm), root volume (cm
3
), 

root fresh weight (g), root dry weight (mg). The results showed that the highest root 

number per cutting (24) , longer root length (23.3 cm), root volume (3.0 cm
3
), root fresh 

weight (3.1g) and root dry weight (332.3 mg) were obtained from NAA treatment . 

Humic acid and biozyme at 4 ml/L were superior significantly in roots number per 

cutting as compared to control . All treatments showed a significant increases root fresh 

and dry weight as compared to control. Shoot survival percentage was not affected by 

treatments. It proved that cucumber auxiliary/lateral shoots can be grown successfully. It 

is a quick and easy way to grow the second crop of the same variety without seed cost. 

 

( Cucumis sativus L.)    تأثير بعض المعامالت في تجذير  عقل  الخيار  
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 : الخالصة

ت . اخذ 1112جامعة بابل خالل الموسم الزراعي  –اجريت تجربة في البيت الزجاجي في كلية الزراعة        

المحمية  لصنف الخيار دي.أر.بي   نموات البراعم الجانبية  المزالة في تربية الخيار بالزراعة المحمية داخل البيت 

  1سم ( . تضمنت التجربة ست معامالت وفي كل منها غطست قواعد العقل لمدة دقيقتين في   11-11)كعقل بطول 

مل.لتر   4أو 
-1 

ملغم.لتر  1111من حامض الدبال او بايوزيم  , و  
-1

من منظم النمو نفثالين حامض الخليك , و في   

( . 1:1الماء كمعاملة مقارنه وتمت بعدها الزراعة مباشرة في اصص ملئت بخلطة من تربة رملية + بيت موس )

أصص في كل منها  11كررت المعامالت ثالث مرات بإتباع التصميم الكامل العشوائية. تضمنت كل وحدة  تضمنت 

يوم تم قياس النسبة المئوية للعقل الحية , عدد الجذور بالعقلة , طول اطول جذر )سم( , حجم  21ة واحدة. بعد عقل

الجذور )سم
2

( , وزن الجذور الطري )غم( , وزن الجذور الجاف ) ملغم( . بينت النتائج  ان اعلى عدد جذور بالعقلة 

سم 2.1سم ( حجم الجذور )  12.2( , اطول جذر ) 14)
2

غم ( , وزن جذور جاف )  2.1( , وزن جذور طري )  
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ملغم( تم الحصول عليها من المعاملة بمنظم النمو نفثالين حامض الخليك.  حامض الدبال او البايوزيم بتركيز  221.1

مل.لتر 4
-1

كان متميزا وبشكل معنوي في عدد الجذور بالعقلة قياسا بمعاملة المقارنه. كل المعامالت اظهرت زيادة  

معنوية في طول الجذر , وزن الجذور الطري والجاف قياسا بمعاملة المقارنة . وان النسبة المئوية للعقل الحية لم 

تتأثر معنويا بالمعامالت .  اثبتت الدراسة ان عقل النموات الجانبية للخيار تنمو بنجاح. وهي طريقة سريعة وسهلة 

 لبذور.  لزراعة محصول ثاني من نفس الصنف بدون  تكاليف ا

 

INTRODUCTION :  

        Cucumber (Cucumis sayivus L.) is thought to be one of the oldest vegetables 

cultivated by man with historical records dating back to 5000 years ( Webner and Guner, 

2004). It is one of the main greenhouse vegetable crops widely grown in Iraq. 

Greenhouse area and production increased after 2005 in Iraq. Cucumber can be 

propagated by seed. In greenhouse Hybrid F1 seeds of multi flower varieties were used. 

The plants climbed on silk with one stem by removing  auxiliary shoot continuously. 

Vegetative  propagation is not used in Iraq. More  auxiliary shoot were removed ,  and  if 

these were planted , they would be of considerable commercial value, quickly and 

cheaply to regeneration.  

       Adventitious rooting (AR) is a multi factorial response leading to new root in the 

base of stem cuttings , and the establishment of a complete and autonomous plant. AR 

has two main phases:(a) induction, with a requirement for higher auxin concentration; (b) 

formation, inhibited by high auxin and in which anatomical changes take place (da Costa 

et al , 2013). 

        Auxin plays an important role in cell elongation, cell division, initiation of cambium 

and early differentiation of xylem and phloem tissues in plants. Rao et al. (2005) 

investigated that Indole Butyric Acid (IBA) is the leading plant hormone used to promote 

the formation of roots and to generate new roots in tomato plants through cuttings. 

Naphthalene Acetic Acid (NAA) can significantly increase the number of root and root 

length (Sridhar et al, 2009). Gad and Atta-Ali (2006) observed the best root formation in 

tomato cuttings in 1.00 mg NAA /litre. Similar effect of IBA and NAA (250-500 ppm) 

was found by Gul et al. (1994) on survival and rooting in tomato. Khan et al, 2011 

reported  that tomato shoots can be grown successfully in a media prepared with soil and 

well decomposed FYM in the ratio of 1:1. Without hormonal addition. Khan et al (1988) 

reported that rooting occurred rapidly when vigorous tips of muskmelon with 4 to 5 

nodes were prepared for rooting by immersing the cuttings into perlite with nutrient 

solution under high relative humidity and intermittent mist until roots had developed. 

Humic acid, a bioactive fraction of humified organic matter (Piccolo, 2001), can be used 

in cuttings of ornamental plants also promoting rooting. Humic acids can promote plant 

growth and development in several plants (Zandonadi et al., 2007). These effects were 

reflected in the increase of root growth rate, increases in plant biomass and root 

architecture changes. Baldotto et al, 2012 verified that HA can also be used in 

propagation via stem cuttings of ornamental plants to stimulate adventitious root 

formation and subsequent growth of roots. 
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       Growing hybrid cucumber by seed is expensive due to high prices of the hybrid 

seeds. The present study was designed to explore a suitable way for root development in 

cucumber cuttings, minimizing the cost incurred on the purchase of hybrid seeds each 

time for a new crop and to get one or two extra crops through cuttings. 

 

MATERIALS AND METHODS : 

      This study was conducted in the glasshouse , Agriculture Fac. , Babylon in March 

2013. The auxiliary shoots/lateral shoots (4-5 inches long) were taken from cucumber 

plants  cv.DRB which grown in the same place. After removing the basic leaf and the 

flowers initiation from the shoot cuttings , it were dipped for 2 minutes in 2, 4, ml/L of 

humic acid , 2, 4, ml/L of Biozyme , 1000 ppm Naphthalene Acetic Acid (NAA), and 

control, and then planted in pots filled with peat + silt soil (1:1), making 6 treatments. 

Each treatment was replicated 3 times by using complete randomized design. Each 

experimental unit contained 10 shoot cuttings(10 pots). Table 1 show the contents of 

humic acid and biozyme. The data were recorded after 30 days from transplantation to 

the pots on: survival percentage%, root number per cutting , longer root length (cm), root 

volume (cm
3
), root fresh weight (g), root dry weight (mg). Collected data were subjected  

to the analysis of variance (ANOVA) and means were separated according to the least 

significant difference (LSD) at 0.05 level of probability (Steel and Torrie, 1980). 

 

Table 1 the content of humic acid and biozyme 

 

Humic Acid 

Humic acid  

15 % 

Valvic acid 

 3 % 

Potassium  

K2O 8% 

Nitrogen 

 N  4% 

Biozyme +T.E. 

 

GA3  

32.2 ppm 

 

Auxins  

32.2 ppm 

 

Cytokinins 

83.2 ppm 

Microelements 1.86% 

Mg 0.14 ,    S 0.44 ,   B 0.3 ,       Fe 0.49 

, Mn o.12 ,  Zn 0.3% 

 

RESULTS AND DISCUSSION : 

1- Shoot survival percentage% 

       Table 2 showed that there were no significant effects between treatments on  survival 

percentage which ranged between 90-100% . It indicated that , cucumber shoot cuttings 

were easy to rooting. The results were in agreement to those of Khan et al (1988) , Khan 

et al (2011) and de Costa et al, (2013) , who found better survival percentage in rooting 

of shoot cuttings without hormones treatments  in muskmelon and tomato shoot cutting. 

It  may be due to high internal auxin content which is sufficient to stimulate the formation 

of adventitious roots and /or high phenolic compounds which are known to protect plants 

from oxidative stress (Jaleel et al.,2009) and allow the containment of excessive wound 

response that may inhibit subsequent regeneration processes  (De Klark, 2011) 
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2- Root number per shoot : 

Table 2 showed that all treatments applied caused significant effect in increasing  number 

of roots per cutting as compared to control (4.7 roots). Humic acid and biozyme at 4 ml/L  

were superior(13.0 and 10.3 roots respectively )  significantly as compared to 2ml/L. The 

highest root number per shoot cutting was obtained from NAA treatment (24.0 roots) 

which gave 410.6%  higher than control. In these cases, endogenous auxin produced in 

the shoot apex and transported basipetally to the cut surface may be complemented by 

exogenously applied growth regulators aiming at improving the rooting response (Pop et 

al.,2011) . 

 

3- Longer root length (cm) : 

      The results in table 2 showed that there were no significant effects between the 

treatments on longest root length as compared to control (21.3 cm). This result may be 

explained by the possibility of higher concentration of auxin found in the terminal bud of 

the plant (Hartman et al.,1990). It was agreed with  Benabise, (2012) , who reported that 

different IBA levels did not affect the length of adventitious roots . 

 

Table (2) effect of treatments on rooting of cucumber cuttings 

 

 

treatments 

Shoot 

survival % 

Root 

number/ 

shoot 

Longer 

root 

(cm) 

Root 

volume 

(cm
3
) 

Root fresh 

weight 

(gm) 

Root dry 

weight 

(gm) 

Control 90 4.7 21.3 1.9 2.1 0.193 

2ml/L humic acid 90 8.7 21.3 2.3 2.3 0.207 

4ml/L humic acid 100 13.0 21.o 2.6 2.7 0.241 

2ml/L biozeem 90 7.3 19.3 1.8 1.9 0.172 

4ml/L biozeem 90 10.3 23.7 3.0 3.0 0.281 

NAA 

1000 ppm 

100 24.0 23.3 3.0 3.1 0.303 

L.S.D n. s. 2.91 n. s. 0.41 0.52 0.042 

 

4- Roots volume (cm
3
) : 

     Table 2 showed that NAA and high concentration of biozyme and humic acid gave 

significantly high roots volume ( 3.0 , 3.0, and 2.6 cm
3
) as compared to control (1.9 cm

3
). 

It may be due to the increases in roots number which resulted by these treatments (table 

2). 

    

5- Fresh and dry root weight :  

            The results in table 2 showed that NAA and high concentration of biozyme and 

humic acid gave significantly the highest root fresh weight ( 3.1, 3.0, 2.7 gm , 

respectively) as compared to control ( 2.1 gm). The same results obtained in root dry 

weight which were 0.303 ,  0.281 , 0.241 gm , as compared to the lowest dry weight 
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obtained from control treatment 0.193 gm . These results may be due to large number of 

roots and their volume as results of these treatments. Similar results were interpreted by 

John et al , 1999. It is agreement with Baldotto et al, 2012 . 

  

CONCLUSION : 

       The study concludes that cucumber lateral shoots can be grown successfully. 

Growing hybrid cultivars of cucumber through seed is expensive. Minimization of cost 

occurred by getting one extra crop through lateral shoot cuttings of same hybrids grown 

in the same area . 
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