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Abstract 

The hydrogen cyanamide is chemistry material not systemic, it works inhibit the action of the 

enzyme catalase which play a role in the decomposition of hydrogen peroxide (H2O2) into 

water and oxygen. The grapes have very good prospects to be developed in Indonesia because 

it has a climate in accordance with the terms of the grapes grow. Currently the grape 

development centers in Indonesia are in the area of Probolinggo, Buleleng and Jeneponto.. 

Grape is one of the fruit widely consumed either processed forms of fruit or fresh. Grapes are 

usually used to make grape juice, jelly, wine, grape seed oil and raisins, or eaten immediately. 

Sothat Indonesia is potential for the development of the grapes are still very open to be 

developed in many areas The fruit is also known because it contains many polyphenolic 

compounds and resveratrol were active in a variety of metabolism, and is able to prevent the 

formation of cancer cells and other diseases. Planting grapes have not been able to meet the needs 

of national, as shown by the Central Statistics Agency (Badan Pusat Statistik) the data of  imported 

grapes recorded 29,501,977 kg with a value of US $ 39,527,300 in last period. The study aims to learn 

effect of hydrogen cyanamide concentration to stem cuttings of grapes (Vitis vinivera). This study 

uses a randomized block design. The result shows that concentrations of hydrogen cyanamide 

treatments are significant different to bud burst, shoot length, number of leaves, leaf area, and not 

significantly different to number of roots and root length. The concentration 20 ml/l is 

advisable to break the dormancy of the grape cuttings as it takes the fastest time to broke 

shoots, the longest shoot produces and the largest number of leaves 
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___________________________________________________________________________ 

 

Introduction 

 

Dormancy is one of the constraints factor of growth of seeds and cuttings of plants, namely 

the cessation of growth caused by some factor both the environment and because of genetic 

factors of the plant. Dormancy breaking can be done naturally or with the help of a biological 

stimulant that can be a trigger agent. 

Hydrogen cyanamide is not systemic, it works inhibit the action of the enzyme catalase which 

play a role in the decomposition of hydrogen peroxide (H2O2) into water and oxygen. 

The grapes are usually used to make grape juice, jelly, wine, grape seed oil and raisins, or 

eaten immediately. The fruit is also known because it contains many polyphenolic 

compounds and resveratrol were active in a variety of metabolism, and is able to prevent the 

formation of cancer cells and other diseases. The grapes have very good prospects to be 

developed in Indonesia because it has a climate in accordance with the terms of the grapes 

grow. Currently the grape development centers in Indonesia are in the area of Probolinggo, 

Buleleng and Jeneponto. The potential for the development of the grapes are still very open to 

be developed in many areas (Rahardi, 2000). The study aims to learn effect of hydrogen 

cyanamide concentration to stem cuttings of grapes (Vitis vinivera). 
 

Material and Method 
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This research was conducted in the greenhouse experiment station Muhammadiyah 

University of Malang, Tegalgondo village, Karangploso sub-district, Malang regency. This 

study was conducted on August, 2016 up to October, 2016. This research was arranged 

Randomized Block Design (RBD), and repeated 3 times. The treatmen are concentration of 

hydrogen cyanamide, there are D0 = control (no hydrogen cyanamide); D1 = 10 ml/l; D2 = 

20 ml/l; D3 = 30 ml/l; D4 = 40 ml/l; D5 = 50 ml/l; D6 = 60 ml/l. 

The cutting material (stek) takes from Probolinggo which the parent plant age of 12 

years. Pruning is done in the morning and selected two good buds, 15-25 cm long cuttings 

and pest-free. Planting medium are mixture of soil, husks and animal manure in the ratio 2: 1: 

1 then put into a polybag with size 15 X 20 cm. Before planting, the cuttings smeared with 

Root-up to stimulate rooting, then by hydrogen cyanamide smeared on the buds as much as 2 

times accordance with the treatment. Planting is done after a polybag containing soil mixed 

media, husks and manure had been prepared, with the planting hole 5-6 cm. Watering is done 

after planting, and continued three days by means of careful not to hit the buds. Pest control 

is done by handpicking, as pests that attack in the nursery usually grasshoppers and snails. 

For controling disease is done by spraying fungicide to avoid mold, variable component 

observed in this study is :  

a. Budding, Observations made with the bud burst observe the buds from planting / buds 

begin to close until bud break, observations were made every day after planting 

b. Bud length, Observations long shoots done by measuring (with a ruler) the base of the 

buds until the end of the shoot / growing point, observations were made every two 

weeks after planting 

c. The number of leaves / cuttings (pieces), Observation number of leaves is done by 

counting the number of leaves unfolded, and observations were made every two 

weeks after planting 

d. Leaf area (cm²), Observations made at the time of leaf area leaf unfolded using 

Correction Factors, observation of leaf area is done every two weeks to determine the 

gain broad leaves, and the leaves were observed are marked with the wire rope in the 

trunk of leaves 

e. Root Length (cm),  Observations root length done by mecabut and measure the length 

of the roots from the base of the release of root to tip root, root length and 

observations made at the end of the study / end of the observation 

f. The number of roots (pieces),  Observations of roots done by unplugging and 

counting the number of roots coming out of vine cuttings and root number of 

observations made after observation of root length 

Data analysis 

Data was analysed using a randomized block design and arrange as factorial with Fisher test 

to determine the effect of a given treatment. If the treatment showing effect followed by a 

Tukey test HSD 5% level to determine the optimal effect on all treatments 

 

Result and Discussion 

1. Shoot Flush 

 Analysis of variance showed that there is different significant between concentrations 

of hydrogen cyanamide treatment to shoots flush. To know the difference between each 

concentration of hydrogen cyanamide has made a real different test by real different kind test 

5% level, and the results presented in Table 1.  
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Table 1. Effect of Hydrogen Cyanamide Concentration to Average of Shoots 

Flush  

HC 

Concentration 

Shoots Flush 

 (days after planting) 

D0 = no HC 9,33 bc 

D1 = 10 ml/l  9,10 bc 

D2 = 20 ml/l 8,89 bc 

D3 = 30 ml/l 7,62 ab 

D4 = 40 ml/l 6,03 a 

D5 = 50 ml/l 7,48 ab 

D6 = 60 ml/l 7,76 b 

BNJ 5% 1,94   
Notes :  Means within columns followed by different letters are significantly different (α=0,05) 

 

Table 1 shows that hydrogen cyanamide at  concentration 40 ml / l treatment is showing 

shoots flush fastest that is 6 days after planting, but not significantly different than the 

treatment of hydrogen cyanamide concentration of 30 ml / l treatment and 50 ml / l treatment 

 

2. Long of Bud. 

 

Analysis of variance showed that there is different significant between concentrations of 

hydrogen cyanamide treatment to long bud. To know the difference between each 

concentration of hydrogen cyanamide has made a real different test by real different kind test 

5% level, and the results presented in Table 2. Mean of length shoots grapes treated by 

hydrogen cyanamide concentration  are presented in Table 2 

 

Table 2.  Effect of Hydrogen Cyanamide Concentration to Average of Long Buds 

of Grapes  

HC Concentration 
Average of Long Buds (cm) on each age (days after planting) 

14 28 42 56 70 84 

D0 = no HC 0,98 a 1,09 a 1,51 a 2,70 a 2,74 a 2,76 a 

D1 = 10 ml/l  1,12 ab 1,46 a 1,89 ab 3,09 ab 3,10 a 3,14 a 

D2 = 20 ml/l 1,24 ab 1,77 a 2,52 ab 3,11 ab 3,67 a 3,82 a 

D3 = 30 ml/l 1,17 ab 1,45 a 2,66 ab 3,09 ab 3,34 a 3,70 a 

D4 = 40 ml/l 1,81 b 2,39 b 3,14 b 3,21 ab 3,42 a 3,69 a 

D5 = 50 ml/l 1,61 ab 1,46 a 2,33 a 3,68 ab 3,81 a 4,33 a 

D6 = 60 ml/l 1,01 ab 2,98 b 3,97 bc 4,52 b 11,38 b 15,48 b 

BNJ 5%      0,73   0,93   1,30   1,80   2,03   3,51   
Notes :  Means within columns followed by different letters are significantly different (α=0,05) 

 

Table 2 shows that hydrogen cyanamide at  concentration 40 ml / l treatment is showing 

shoots flush fastest that is 6 days after planting, but not significantly different than the 

treatment of hydrogen cyanamide concentration of 30 ml / l treatment and 50 ml / l treatment. 

 

3. Leaf Number 
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Analysis of variance showed that there is different significant between concentrations 

of hydrogen cyanamide treatment to leaf number. To know the difference between each 

concentration of hydrogen cyanamide has made a real different test by real different kind test 

5% level, and the results presented in Table 3. Mean of leaf number of grapes treated by 

hydrogen cyanamide concentration  are presented in Table 3 

 

Table 3. Effect of Hydrogen Cyanamide Concentration to Average of Leaf 

Number of Grapes. 

 

HC Concentration 
Average of Leaf Number on each age (days after planting) 

14 28 42 56 70 84 

D0 = no HC 1,86 b 2,85 bcd 3,71 bc 3,01 a 4,29 b 5,76 c 

D1 = 10 ml/l  1,89 b 2,89 bcd 3,39 abc 3,72 ab 4,22 b 5,78 c 

D2 = 20 ml/l 1,83 b 1,83 bcd 2,61 abc 2,56 a 3,17 a 3,89 abc 

D3 = 30 ml/l 2,06 c 1,67 ab 2,39 abc 2,56 a 2,98 a 3,56 ab 

D4 = 40 ml/l 3,00 c 3,78 d 4,20 c 3,28 a 4,32 b 3,00 ab 

D5 = 50 ml/l 0,81 a 1,38 a 1,44 a 3,40 ab 3,13 a 2,91 a 

D6 = 60 ml/l 1,89 b 3,33 c 3,78 cb 5,56 b 4,33 b 5,33 bc 

BNJ 5% 0,85   1,44   2,16   1,86   1,62   2,14   
Notes :  Means within columns followed by different letters are significantly different (α=0,05) 

 

Table 3 shows that the treatment of hydrogen cyanamide concentration of 40 ml / l yielded 

the highest number of leaves at 14 days after plant until age 42 days after planting, but at age 

56 days after planting did not show any difference with other treatments 

 

4. Leaf Area (cm²) 

 

Analysis of variance showed that there is different significant between concentrations 

of hydrogen cyanamide treatment to leaf area. To know the difference between each 

concentration of hydrogen cyanamide has made a real different test by real different kind test 

5% level, and the results presented in Table 4. Mean of leaf area of grapes treated by 

hydrogen cyanamide concentration  are presented in Table 4. 
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Table 4. Effect of Hydrogen Cyanamide Concentration to Average of Leaf Area 

(cm²) of Grapes 

 

HC Concentration 
Average of Leaf Area (cm²) on each age (days after planting) 

14 28 42 56 70 84 

D0 = no HC 3,06 a 3,48 a 6,63 a 7,49 a 7,74 a 8,55 ab 

D1 = 10 ml/l  3,22 ab 6,27 ab 9,81 ab 9,46 ab 10,13 ab 11,13 a 

D2 = 20 ml/l 5,21 ab 8,58 bc 9,98 ab 9,63 ab 10,30 ab 13,42 ab 

D3 = 30 ml/l 5,62 ab 8,60 bc 9.94 ab 10,35 ab 12,86 ab 13,87 ab 

D4 = 40 ml/l 6,77 b 11,63 cd 12,77 b 12,28 ab 13,92 b 14,69 b 

D5 = 50 ml/l 7,17 b 13,40 d 13,85 b 14,74 b 14,13 b 16,84 a 

D6 = 60 ml/l 6,00 ab 11,41 cd 12,19 b 12,81 ab 12,94 ab 15,41 ab 

BNJ 5% 3,17   4,54   6,00   5,97   5,71   8,00   

Notes :  Means within columns followed by different letters are significantly different (α=0,05) 

 

Table 4 shows that the hydrogen cyanamide concentration treatment yielded significantly 

different leaf cuttings, and each treatment varied hydrogen cyanamide concentration. The 

highest leaf area is produced on cyanamide hydrogen treated cuttings with concentrations of 

50 ml / l 

 

5. Number of Root 

Analysis of variance showed that there is not different significant between 

concentrations of hydrogen cyanamide treatment to root number. Mean of root number of 

grape cutting treated by hydrogen cyanamide concentration  are presented in Table 5. 

 

Table 5.  Effect of Hydrogen Cyanamide Concentration to Average of Root Number of 

Grape Cutting.  

 

           HC Concentration Number of Root 

D0 = no HC 3,08 

 D1 = 10 ml/l  3,09  

D2 = 20 ml/l 3,06  

D3 = 30 ml/l 3,14 

 D4 = 40 ml/l 3,07 

 D5 = 50 ml/l 3,07 

 D6 = 60 ml/l 3,02 

  

6. Length of Root (cm) 

Analysis of variance showed that there is not different significant between 

concentrations of hydrogen cyanamide treatment to root length. Mean of root length of grape 

cutting treated by hydrogen cyanamide concentration  are presented in Table 6 
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Table 6. Effect of Hydrogen Cyanamide Concentration to Average of Root 

Lenght (cm) of Grapes Cutting 

 

HC Concentration Lengt of Root (cm) 

D0 = no HC 11,98 

D1 = 10 ml/l  7,83 

D2 = 20 ml/l 8,52 

D3 = 30 ml/l 10,17 

D4 = 40 ml/l 9,17 

D5 = 50 ml/l 9,14 

D6 = 60 ml/l 8,61 

 

Table 6 shows that each treatment ( variety and concentration of hydrogen cyanamide 

) did not significantly affect to the number of roots, that are showed the same notation to each 

number. 

 

Discussion 

Hydrogen cyanamide affects the time of rupture of the cuttings of grape cuttings, each 

treatment of hydrogen cyanamide concentration shows the time of rupture of different grape 

cuttings shoots. The concentration of hydrogen cyanamide 40 ml / l was the fastest rupture of 

the shoot that is 6 days after planting, and the longest is the treatment without hydrogen 

cyanamide ie 9 days after planting. Overall treatment of hydrogen cyanamide is able to cut 

the dormancy time or accelerate the growth of grape cuttings. This is indicated by faster shoot 

break time, longer shoot length, more leaves, and larger leaf area. This is because hydrogen 

cyanamide is a growth regulator whose action inhibits the action of catalase enzymes that 

play a role in the decomposition of hydrogen peroxide (H2O2) into water and oxygen or 

dormancy breaking agents, and is not systemic. Due to the inhibition hydrogen peroxide is 

broken down through the path of phosphate pentose Oxidative. With the increased pentosa 

phosphate pathway rate, more substances are found that underlie new growth. Inside the 

cyanide hydrogen plant is immediately metabolized and joined into a common carbon group 

of plants. In the soil hydrogen cyanamide immediately decomposes into urea, ammonium and 

finally converted to nitrate to become a source of nitrogen for plants 

Hydrogen cyanamide is a growth regulator substances or substances breaking dormancy by 

the chemical formula CH2N2 with the following formula : 

H 

  N       C           N 

 

H 

 

Mentioned above strengthened with Hartmann's statement (2011), that the different 

plants can respond to the PGR (auxin and cytokinin) in various concentrations differently. 

This is caused by the difference in the content of the concentration of endogenous hormones 

plant itself gives an indication that the various treatment by hydrogen cyanamide containing 

auxin exogenous (from outside) will increase the activity of auxin endogenous (from within) 

that already exist on the cuttings, thereby encouraging cell division and cause the buds appear 

earlier (Yunita, 2011). Plant growth regulator in plants (plant regulator), is a compound that 

is not a nutrient organic, which in small amounts it can support, and can inhibit plant 

physiological change. The effectiveness of exogenous growth regulators occurs only in 

certain concentrations (Abidin, 1982 ; Danoesastro ,1964). Based on statements Dokoozlian 
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and Williams (1995) on the right wine konsetrasi that is 2.5%. Hydrogen cyanamide (in 

Dormax 520 AS formulation) at a concentration of 2.5% can increase the number of 

vegetative shoots growing by 27.3% in Balinese wines and 130.3% in the yellow Situbondo 

grape (Yuniastuti et al., 1993) 

The results of variance analysis showed that the hydrogen concentration of cyanamide 

had significant effect on root length and root number. This is presumably because the 

function of the ZPT is only to accelerate bud rupture and non systemic. Hydrogen cyanamide 

is a growth regulator with the chemical formula CH2N2 and is not systemic (SKW Trostberg, 

1993). It is reinforced by Hartman (2011) assertion that different plants can respond to ZPT 

(auxin and cytokinin) in different concentrations differently. The benefits of ZPT are highly 

dependent on the concentration given, if proper concentration will greatly help a plant growth 

 

Conclusion 
The concentrations of hydrogen cyanamide treatments are significant different to bud burst, shoot 

length, number of leaves, leaf area, and not significantly different to number of roots and root length.  
The concentration of hydrogen cyanamide 40 m / l is recommended to spur the growth of 

grape cuttings as it accelerates the growth of the shoots 
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