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Abstract 
The study investigates the impact of cutting timing and varying concentrations of 
Naphthaleneacetic acid (NAA) on the rooting success of Zarak grape cuttings (Vitis 
vinifera L.  ( Conducted in greenhouses at the Agricultural Technical College of the 
Northern Technical University in Mosul, the experiment utilized woody cuttings from 
the Zarak variety, a popular local cultivar. The cuttings were prepared and treated with 
NAA at concentrations of 100 and 200 ppm, alongside a control group with distilled 
water. The cuttings were planted on two different dates: February 25 and March 25, 
2024, with careful monitoring of rooting responses.  Statistical analysis was performed 
using a complete randomized design (CRD) and ANOVA to assess the effects of NAA 
concentration and planting date on rooting characteristics. Results indicated that 
higher NAA concentrations significantly improved rooting success compared to the 
control. Specifically, at the first planting date, NAA concentrations of 100 ppm and 
200 ppm yielded the highest root lengths (8.25 cm and 8.00 cm, respectively), while 
the control group recorded only 5.50 cm. The second planting date also showed 
improved results with 200 ppm NAA achieving the highest root length of 8.50 cm.  On 
the other side of the study, the characteristic of the number of radicals, it is also noted 
that the hormone interference treatment NAA 200 pmm is superior to the control 
treatment at the first date and zero NAA, so the values reached 73.25 and 25 
respectively at the first date of transplantation. While the first appointment recorded a 
significant superiority over the second appointment 53.41 and 45.08, as well as the 
superiority of the hormone coefficient 200 NAA for the first appointment over the 
witness The findings suggest that NAA enhances root development by promoting cell 
elongation and nutrient absorption, which is crucial for successful rooting The 
increased number of roots may be due to the effect of auxin, which enhances cell 
division and elongation, root differentiation, and its role in mobilizing reserve 
nutrients to the root initiation sites, thus producing a greater number of roots per 
cutting (Chakraborty & Rajkumar, 2018). 
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1. Introduction 

Grapes (Vitis vinifera L.), which belong to the family Vitaceae, have been one of the most popular summer fruits since ancient 

times. Grapes account for more than a quarter of the world's fruit production. The genus Vitis includes approximately 14 genera, 

with over 70 species of grapes and around 14,000 cultivated varieties worldwide (Alleweldt et al., 1990) [6]. In Iraq, 

approximately 70 grape varieties are cultivated, most of which are concentrated in the northern part of the country (Abdul-Qader, 

2006) [1]. Grapes were domesticated between 6,000–8,000 years ago in the region between the Black and Caspian Seas. They 

subsequently spread east into Asia and west into the Mediterranean region. The regions located between latitudes 34-45° N and
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31-38° S are considered the most suitable areas for grape 

cultivation (Hidalgo, 1980) [13]. According to statistics from 

the Food and Agriculture Organization (FAO, 2022) [18], the 

global area cultivated with grapes is approximately 6,730,179 

hectares, with a global production of around 74,942,572 tons. 

In Iraq, the cultivated area reached 22,322 hectares, with a 

production quantity of 384,984.15 tons. Grapes contain a 

variety of phytochemicals, including phenolic compounds, 

aromatic acids, flavonoids, proanthocyanidins, stilbenoids, 

and tartaric acid, which are among the key chemical 

constituents (Parihar and Sharma, 2021) [16]. Approximately 

84% of grape production is used for winemaking, 14% as 

raisins, while the remaining portion is utilized for natural 

juice production and as table grapes. Various cultivars 

belonging to the genus Vitis vinifera L., known as European 

grapes, are widely cultivated in Iraq. These include varieties 

such as Rashmiri, Azha Rashmiri, Seedless-Baidank, 

Thompson Seedless, Tre-Rash, Rash-Miu, Rashmiu 

(elongated), Taifi, Kamali, Sorsen, Kazoo, Sargola, Zareek, 

Surao, Helwani, Dees-Al-Anz, Awelka, and Sibi Hijazi (Al-

Amili, 2008) [3]. 

The experiment aims to determine the best times to plant 

grape cuttings and assess the effectiveness of the hormone 

NAA in improving the rooting process. By optimizing grape 

planting techniques and increasing the success rate of rooting 

cuttings, the experiment will enhance grape production and 

improve agricultural efficiency. 

 

Materials and Methods 

The experiment was carried out during the 2024 growing 

season inside greenhouses in the fields of the Agricultural 

Technical College of the Northern Technical University in 

Mosul, Iraq. The experiment used woody cuttings taken from 

vineyards of the Zarak variety, one of the most popular local 

varieties in the northern region of Qatar, grown at the 

Nineveh Orchards Station, a facility of the Nineveh 

Agriculture Directorate, Iraq. 

The cuttings are equipped with pruning scissors, cut 

diagonally from the top and horizontal from the bottom, 15-

25 cm long and with a thickness similar to a pencil, so that 

each cutting have 2-3 eyes. The experiment was carried out 

according to the design of complete randomized experiments 

(CRD), where it included 3 repeaters for each treatment, and 

each repeater contained 15 brains. 

Naphthaleneacetic acid (NAA) was used at concentrations of 

100 and 200 ppm, compared to a control treatment (distilled 

water). After immersing the cuttings in NAA solution for 5 

seconds, they were planted inside the experimental planting 

shrine using structural sand. The other half of the cuttings 

were buried in a nearby shrine to be used on the second date 

for planting on March 25, 2024. 

The local grape variety (Zarak) is the most widespread in the 

governorate of Duhok and is usually grown in a demiable 

manner. It is considered a good and late grape variety 

(ripening at the end of September). It is suitable for fresh 

consumption or for the manufacture of juice and wine, as well 

as it can be dried for the manufacture of raisins. Conical 

cluster with small shoulders and chunky spherical beads. 

There are some small grains in the cluster, the color of the 

grains is yellowish-white, covered with a medium waxy 

layer. The pulp is fleshy and juicy, and the shell is rather 

thick, with a little tanning astringent, reduced when fully ripe, 

the number of seeds in the grain is 2-3, medium-sized seeds. 

This variety is characterized by high productivity and 

responds to short Dabri pruning and its fruits have good 

marketability, and the percentage of dissolved solids (sugar) 

in the fruit can reach more than 18% It is characterized by the 

viability of grapes on trees until November and perhaps more 

without damage (Al-Amili, 2008) [3]. 

The first date on February 25, 2024 was equipped in the 

middle of agriculture (construction sand) by breaking up all 

the large and softening it and making a settlement to be a 

good medium. The transactions were distributed randomly 

and by (45 minds) The first date was coded with A1 and used 

three levels of the hormone NAA (100, 200 ppm) The shrine 

was covered with the plastic cover (nylon) and the spray 

irrigation was used during the transplant period, as well as the 

conduct of agricultural operations. 
The second date on March 25, 2024, the agricultural center 

(building sand) with a settlement and smoothness inside the 

agricultural shrine in the plastic house, and the previously 

stored pens extracted, clean with water, removing the dirt 

blocks from them, where the experiment was coded, thus A2, 

the date of planting, used three levels of the hormone NAA 

(100, 200 ppm). During the transplant period, as well as the 

conduct of agricultural operations. 

After 40 days of planting, the cuttings were withdrawn from 

the planting medium after responding to rooting through the 

appearance of vegetative buds and securitization under the 

direction of a spout. 
 

Statistical analysis 

The experiment was carried out using a complete random 

design (CRD). The ANOVA variance analysis table was 

obtained using SAS on a computer and Microsoft Office 

Excel programs. The coefficients were compared using the 

Dunkin' test to obtain significant differences in the results 

with a probability level of 0.05. 

 

Results and Discussion 

The data in Table (1) show that higher concentrations of 

NAA (100 ppm and 200 ppm) achieve higher values than the 

treatment without hormone (0). The values were (7.87 and 

8.25, respectively). At the first date of cultivation, NAA 

coefficients of 100 ppm and NAA 200 ppm recorded the 

highest values (8.25 and 8.00 respectively), while the control 

treatment was lower (5.50). At the second date of cultivation, 

the 200 ppm NAA transaction recorded the highest value 

(8.50), followed by the NAA treatment of 100 ppm (7.50), 

while the witness transaction recorded the lowest value 

(4.50).  
 

Table 1: Shows the effect of the date of agriculture and the 

different levels of the hormone NAA on the characteristics of the 

length of the roots (cm) of the grape mind category (zarak) 
 

 
Hormone Concentration ppm 

Date of Agriculture 
NAA 0 NAA 100 NAA 200 

First Date 5.50 ab 8.25 a 8.00 a 7.25 a 

Second Date 4.50 ab 7.50 ab 8.50 a 6.83 a 
 5.00 b 7.87 a 8.25 a  

 

The overall average indicates that transactions containing 

NAA outperform the control, with a 200 ppm NAA 

propensity to achieve the best results. The NAA coefficients 

of 100 ppm and 200 ppm NAA were significantly superior to 

the control treatment in most cases, with a 200 ppm NAA 

tendency to score the highest values. When comparing dates, 

we find that the overall effect of the hormone was positive 
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regardless of the date of cultivation, but with some slight 

differences between the values recorded on each date. The 

two agricultural histories' differences might be a reflection of 

how environmental factors, like humidity or temperature, 

affect the effectiveness or reactivity of hormone absorption. 

This could be because auxin actively promotes the 

accumulation of rooting components in cuttings and is 

beneficial in promoting root development and cell elongation 

(Alimam and Agha, 2021; Brighenti et al., 2023) [5, 7]. 

Additionally, it speeds up the process of drawing in and 

collecting nutrients as well as other elements that promote 

roots and leaf growth (Garcia et al., 1994; Al-Imam and 

Hamid, 2019) [11, 4]. Auxin generated from IBA is also 

important for the root and shoots, according to Uddin et al. 

(2020) [19]. 
The data in Table (2) indicate a significant effect of NAA 

concentration on the values measured at different cultivation 

histories. In general, an increase in the concentration of NAA 

leads to higher recorded values compared to the control (0 

NAA). where the values were 64.5 and 28, respectively. At 

the first date of cultivation, the 200 ppm NAA transaction 

recorded the highest value (73.75). It was significantly 

superior to the rest of the transactions, followed by the NAA 

treatment of 100 ppm (61.50), while the witness transaction 

recorded the lowest value (25.00). At the second date of 

cultivation, the 200 ppm NAA transaction continued to 

record the highest values (55.25), followed by the NAA 

treatment of 100 ppm (49.00). In contrast, the control 

transaction recorded the lowest value (31.00).  
 

Table 2: Shows the effect of the date of agriculture and the 

different levels of the hormone NAA on the characteristics of the 

number of the roots of the grape mind category (zarak). 
 

 Hormone Concentration ppm 
Date of Agriculture 

NAA 0 NAA 100 NAA 200 

First Date 25.00 c 61.50 ab 73.75 a 53.41 a 

Second Date 31.00 c 49.00 b 55.25 b 45.08 b 
 28.00 c 55.25 b 64.50 a  

 

Overall, the values on the first date were higher than the 

values recorded on the second date, and the values reached 

(53.41) and (45.08), respectively, suggesting that the positive 

effect of NAA was more pronounced on the first date. The 

NAA treatment was 200 ppm better on both dates with the 

highest values, demonstrating that increased NAA 

concentration contributed to improved thoughtful response. It 

was followed by the NAA treatment of 100 ppm, which also 

showed significant superiority compared to the control, but 

did not reach the level of 200 ppm NAA. The 0 NAA 

treatment recorded the lowest values in all cases, 

underscoring the important role of the hormone in promoting 

outcomes. Treatment with powder may have the effect of 

increasing the formation, differentiation, development and 

elongation of root primordia principles in stem cuttings, and 

also increases the formation of lateral roots by increasing the 

polarization of carbohydrates and rooting aids to the base of 

the cutting, where they interact with auxins and lead to better 

root formation and appearance. Cuttings may contain 

sufficient amounts of rooting compounds but lack an 

adequate level of auxins, so when auxins are added to 

cuttings, rooting improves (Ofori et al., 1996) [15]. The 

previous results can be explained by the content of natural 

auxins and inhibitors in the mind. When the auxin content is 

low, it is accompanied by an increase in the content of 

inhibitors. Therefore, the addition of synthetic auxins leads to 

an increase in the rooting rate (De Andres et al., 1999) [9] 

compared to untreated cuttings, due to their effect in 

increasing vascular cambium activity and thus increasing the 

high level of RNA in the cuttings, which increases cell 

division at the peak of the rooting process. This has been 

confirmed (Haikal, 1992) [12]. The increased number of roots 

may be due to the effect of auxin, It increases the number of 

roots per cutting by promoting cell proliferation and 

elongation, root differentiation, and its function in delivering 

reserve nutrients to the root initiation sites (Chakraborty and 

Rajkumar, 2018) [8]. Consequently, it supplies the carbon 

skeleton for the synthesis of organic chemicals used in root 

growth as well as carbohydrates that provide energy (Deepika 

et al., 2015) [10]. The findings supported the findings of 

Stancato et al. (2003) [17] and Kaur et al. (2022) [14], who 

ascribed the increase in leaves to robust roots, which allows 

the cuttings to take in more nutrients and thus generate more 

leaves. 

 

Conclusion 

1. The results showed that the first planting date (February 

25, 2024) exceeded the number and length of roots 

compared to the second planting date (March 25, 2024), 

where the values reached 7.25, 6.83, 53.41 and 45.08 

respectively. 

2. The experience of using NAA hormone at a 

concentration of 200 ppm proved its effectiveness in 

increasing the number and length of roots compared to 

the control treatment (without hormone). The values 

were 8.25, 5.00, 64.50 and 28.00, respectively. 
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