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Abstract 

This study carried out in Kanipanka Agricultural Research Station 

Sulaimani governorate, Kurdistan region, Iraq. The experiment con-

tained of three vines of each cultivar (Tre-rash and Rash-miree) were 

selected, and it was cultivated in two methods (irrigated and non-

irrigated) previously. The total of vines were 12 which have about 

(15) years. Using Randomized Complete Block Design (RCBD) with 

3 replicates. Duncan's multiple ranges (p ≤ 0.05) used to compare the 

means XLSTAT software used for data analysis. The aim of this 

study was to determine the influence of the two methods for the cul-

tivation on two grape cultivars aforementioned and their effects on 

the physical and chemical properties. Results indicated that Tre-rash 

cultivar superior Rash-miree cultivar in term of the number of berries 

per cluster, total sugar, pH value, number of seeds per berry, cluster 

weight and firmness. On the other hand, Rash-miree cultivar signif-

icantly superior Tre-rash cultivar regarding the berry diameter and 

length, Titratable acidity, weight and size of 100 berries, anthocya-

nin, weight of pulp per 100 berries. Concerning the cultivation meth-

ods of grapevine where registered the highest vitamin C, TSS, total 

sugar, pH, cluster weight, weight and size of 100 berries, anthocya-

nin and weight of pulp per 100 berries when cultivation non-irri-

gated. Additionally, the interaction between Rash-miree cultivar 

with non-irrigated cultivation showed significant superiority  more 

the studied traits. 
 

Keywords: Grapes, irrigated cultivation, rain-fed vineyard, Culti-

vars, Quality parameters. 

Introduction  

     Grapes (Vitis vinifera L.) belongs to Vitaceae family, is one of the most important 

horticulture fruits on the world and also in Iraq, since to human dominion in the Mes-

opotamian Valley grape is familiar and growing and nowadays more than 75 cultivars 

are grown the majority are in Kurdistan region in Iraq [1,5]. Grapes may be consumed 
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fresh as table grapes or they may be used to make wine, raisins, juice, jelly, jam, grape 

seed extract, vinegar and grape seed oil. 

     Grapevine adapts fully to cultivation in arid or semi-arid climates and it accordingly 

considered as a water deficit tolerant species. These adaptations may be due to the 

grapevines root have deep and wide system, moreover grapevine physiologically have 

effective mechanism of stomatal control and the ability to osmotic adjustment [2,12]. 

On the other hand, with some agricultural practice, soil, water and conditions are made 

irrigations are not common except those areas that use their grapes to wine produce [3, 

6]. Furthermore, photosynthesis and water use efficiency are improbable to be uniform 

among varieties due to the large genetic heterogeneity among varieties also have vari-

ous ability to tolerate the stress and to acclimate in various conditions [13, 24, 16].  

     The climate has an important role on grape yield and quality wherefore producers 

are care to the changes in climate and work to decrease their effects. The water effect 

on vegetative growth greater than reproductive growth. At water stress, in grape vine 

caused a lowering in shoot growth is the first visible symptoms also, decrease the leaves 

area [55], furthermore, water stress can change the fruit quality, whichever positively 

or negatively, depending on during and amount of water stress [44]. In contrast, in-

creasing soil water can lead to too much vine vegetative growth, forming a shaded 

canopy that may be caused unfavorable fruit quality and could rise the risk of fungal 

diseases [38]. For many red grapevine cultivars, berry quality relies upon a progressive 

reduction of water availability after flowering to reach moderate water deficit during 

the ripening phase [43, 42].  

     Vineyards irrigations system are not a common agricultural practice in Kurdistan 

and most productive areas of the world but the most popular are rain-fed cultivation. 

In the last decades, Kurdistan Region of Iraq adversely affected by a large-scale semi-

aridization of the climate which is illustrious by increasing in temperatures and the 

deterioration of the amount of precipitations along with clearly visible drying of vege-

tation cover and surface water. Water shortage that is predictable to rise due to climate 

change might be negatively effects on agricultural production [4].  

     The relationships between water availability and grape berry yield and quality, with 

the identification of relevant variables to determine the level of water deficit, although 

a few numbers of studies have conducted in the past. Therefore, the aim of our study 

is to determine the effects of cultivated methods (irrigated and rain-fed) on both (Tre-

rash and Rash-miree) grape varieties in terms of some characteristics of physical, 

chemical composition, and quality of grape berry fruits. 

 

Materials and Methods 
 

Study location 

     This study carried out in 2019 the samples were taken in Kanipanka Agricultural 

Research Station which located in Shahrazoor valley, 35 Km east of Sulaimani gover-

norate, Kurdistan region, North-East of Iraq (35°13'12'' N, 45°25'48'' E) in. Figure (1) 

show the study sites that GIS software used to create it. 
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Some physical and chemical properties of the study location soil and metrological data 

during the study period are shown in the tables (1 and 2) respectively. The study area 

climate is generally warm, dry summer and cold winters [41]. 

 

 
Figure (1): Site study of the experiment. 

 

Table (1): Some physical and chemical properties of location soil. 

Soil components 
Sand Silt Clay Textured name pH EC Organic Matter 

g kg-1   dS m-1 g kg-1 

Values 214.0 540.0 246.0 Silty Loam 7.10 0.16 22.3 
 

Table (2): Some meteorological data of the study location during the study period 

(2019-2020). 

Months 
Temperatures C°  precipitations  

(mm) 

Avg. Humidity 

% Max. Min. Avg. 

September 2019 35.5 22 28.8 0.0 33 

October 2019 28.8 17.2 23 71.8 47.3 

November 2019 19.8 9.7 14.7 16.4 48.6 

December 2019 14 6.4 10.2 144.5 69.9 

January 2020 10.5 3.2 6.9 104.1 73 

February 2020 11.7 3.6 7.7 136.5 70 

March 2020 18.7 8.6 13.6 188 62.9 

April 2020 22.6 12.6 17.6 71.2 59.7 

May 2020 30.8 18.5 24.6 13.4 41.4 

June 2020 36.6 23.1 29.8 0.1 30.3 

July 2020 41 28.5 34.7 0.0 25.7 

August 2020 38.6 25.7 32.2 0.0 28.1 
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Brief description of studied grape varieties: 

     Tre-rash and Rash–miree are the popular cultivar of grapevines in Kurdistan region 

there are late black variety (red-violet to dark-black); they are treated as a good table 

grape and could be used in industries to wine, juice and raisin [8 and 40]. 
 

1. Rash–miree  

     This cultivar considered a good juicy-fleshy fruit, planted in several areas of Sulai-

mani governorate, especially Dookanyan and Sharbazher zones. It has good commer-

cial properties with physiologically female flowers or functionally pistillates so they 

need pollinizers, and planted among perfect hermaphroditic varieties. The cluster is 

usually cylindrical-conical in shape, large-sized berries, few oval and large-sized, dark 

black color, juicy textured, heavily waxy, pulp juicy-fleshy thickly skins, number of 

seeds 1-4, juice pink with a little acidity having a special flavor [5, 3], as shown in 

(picture 1-a). 

 

2. Tre-rash:  

     In addition, called khoshnaw is a local grape variety planted in several areas of Erbil 

and Sulaimani. It is a late black variety, a good juicy grape and could be use as table 

grape and wine. The cluster is usually cylindrical-conical shape, medium to large size. 

The berries are oval. The berries are compact in the bunch. The color of the berries is 

dark-black or red-violet, sometimes covered with a thick layer of bloom. The pulp is 

juicy. The skin is medium in thickness with astringent taste because of tannin presence. 

The color of the juice is light pink. There are 1-3 seeds in each berry of medium size. 

It is recognize by its high productivity. The inflorescence is hermaphroditic and so is a 

good pollinizer for pistillate varieties such as Rash-miree, Miranee and others [5, 3 and 

49], as shown in (picture 1-b). 

 

Figure (2): The grape fruit phenotype of the studied cultivars 

  
b- Tre-rash grape 

  
a- Rash–miree grape 
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Experimental design and statistical analysis  

     The experiment contained of three replications, three vines of each variety (Tre-rash 

and Rash-miree) were selected, and it was cultivated in two methods (irrigated and 

non-irrigated) previously. The total of vines was 12 which have about (15) years. Using 

Randomized Complete Block Design (RCBD) with three replicates. Duncan's multiple 

ranges (p≤ 0.05) used to compare the means. XLSTAT software was use for data anal-

ysis.  All taken vines in this study were applied the same horticultural practices. The 

fruits harvested in August 20 when the berries get full color. Six clusters from each 

cultivar harvested and stored in cold box, and immediately transported to the laboratory 

of Horticulture Department College of Agricultural Engineering Sciences. 

     Grapes Berries were harvested at the ripe stage (marketable stage), and data were 

collected on various parameters. Number of berries in a cluster, cluster weight (g), 

weight of 100 berries (g), size of 100 berries (cm3), diameter and length of berries 

(mm), pH value was determined according to [15]. Juice (%) determined with the 

method described by [8]. Total acidity (%) and total soluble solids (TSS %) were de-

termined as described in [7]. Total sugar (%) determined with the method described by 

[31]. Ascorbic acid (mg/100g FW) the method used for determination was described 

by [21]. Anthocyanin (mg/100g) and phenol (mg/100g) as described in [46]. Moisture 

content (M %) has been determined using the method described by [28]. Firmness (g) 

was determined according to [47]. Number of seeds in berry, weight of 100 seed and 

weight of pulp/100 berries. 
 

Results and Discussion 

Effect of cultivars on grape properties 

     Figure (3) show the effect of cultivar on number of berries per cluster, juice per-

centage, vitamin C and moisture content. Significant effect of cultivars on number of 

berries per cluster was illustrated, Tre-rash cultivar recorded maximum value (162.77) 

and Rash-miree cultivar gave the lowest (66.60) number of berries per cluster, these 

differences may be due to the cultivars have different ability in vegetative growth, 

chemical and physical of grape characteristics. Moreover, the genetic ability of the 

cultivar might cause enhance the nutrient uptake and that mean more growth [36, 2]. 

On the other hand, no significant differences observe between cultivars in juice per-

centage. The same trend was true for vitamin C and Moisture percentage.  
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Figure (3): Effect of cultivars on number of berries/cluster, juice %, vitamin C 

and moisture%. 

 

     Figure (4) demonstrate the effect of grapevine cultivars on berry diameter and 

length, TSS %, total sugar% and weight of 100 seed. With respect grape berries diam-

eter and length, the maximum value (18.13 and 20.52 mm) recorded from the Rash-

miree cultivar, respectively, whereas, the minimum value (14.59 and 16.39 mm) rec-

orded from the Tre-rash cultivar, respectively. [29] described that variation of grape 

berry length and width under genetic control and it is various from genotype to another. 

With regard to TSS % and weight of 100 seed, no significant differences were found 

between for both cultivars. Furthermore, the highest value (12.05 %) of total sugar% 

obtained from the Tre-rash cultivar, whereas, the least value (11.25 %) was from the 

Rash-miree cultivar. these differences present between cultivars are genetically con-

trolled causing grape cultivars to differ over a considerable range. [52] reported that 

total sugar affected by the genotype.  

 

 
Figure (4): Effect cultivars on berries diameter, length, TSS%, total sugar% and 

weight of 100 seed 
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    Based on the data of our investigation (Figure 5), the highest value (3.09) of pH 

recorded in Tre-rash cultivar. The least value (2.90) was resulted in the berry fruits of 

Rash-miree cultivar. In contrast, Rash-miree grape fruits gave the highest value 

(0.48%) of total acidity but the lowest (0.36%) was from the Tre-rash cultivar. Titrat-

able acidity directly related to the concentration of organic acids present in the fruit 

[52]. On the other hand, [22] mentioned that the amount of pH and total acidity under 

genetic control. The cultivar has a significant effect on the number of seeds per berry, 

Tre-rash cultivar gave the highest value (1.94), while, the lowest value (1.64) was from 

Rash-Miree cultivar. [17] described that seed number differs from genotype to another. 

 

Figure (5): Effect of grape cultivars on pH, TA % and number of seed/berry. 

      

     Data in figure (6) clearly indicated that the highest (475.27 g) cluster weight was 

obtained in Tre-rash cultivar, while, the lowest (376.24 g) recorded from Rash-miree 

cultivar. With respect to weight and size of 100 berries, the maximum value (428.43 g 

and 444.38 cm3) resulted from the Rash-miree cultivar, successively. Whereas, the 

minimum value (228.25 g and 234.38 cm3) recorded from Tre-rash cultivar, respec-

tively. Cultivars achieved significant differences in cluster weight, weight and size of 

100 berries [1] declared that grapes have high variability in morphological features 

including cluster weight. The difference between berries size may be due to that low 

gene flow caused diversity between cultivars [50 and 53]. As described by [23] the 

berry weight differs according to grape varieties. 

 
Figure (6): Effect of grapevine cultivars on cluster weight, weight and size of 100 

berries. 
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     Data presented in figure (7)  showed the effect of cultivars on anthocyanin, phenol, 

firmness of berry and weight of pulp per 100 berries. The highest anthocyanin (221.31 

mg 100g-1) was observed from the Rash-miree cultivar, while; the lowest values 

(115.18 mg 100g-1) were recorded from the Tre-rash cultivar. Generally, anthocyanin 

content in grape berries may be affect by cultivars. These results also agree with those 

obtained by [26]. With respect to phenol content, no significant differences found be-

tween both cultivars (Rash-miree and Tre-rash) during the study. 

     In the same figure, with regard to berry firmness, Tre-rash cultivar was significantly 

more firm than Rash-miree grape. It is axiomatic that cultivars have different value in 

firmness characteristic. Berry firmness of Rash-miree cultivar is usually greater than 

that of Tre-Rash due to the fact, that the weight and volume of berries in Rash-miree is 

greater and consequently having a greater skin surface area than Tre-rash [5], These 

findings were in dis-agreement with our results. 

     The weight of pulp per 100 berries recorded the highest value (469.73 g) in Rash-

miree cultivar, while, the lowest value (252.42 g) obtained from Tre-rash cultivar. 

These results caused increase in the weight of pulp per 100 berries in Rash-miree cul-

tivar, [32] described that Tre-rash cultivar possess a juicy pulp and semi-thick skin 

were Rash-miree cultivar have a juicy-flesh pulp and thick skin. 
 

 

Figure (7): Effect of grape cultivars on anthocyanin, phenol, firmness and weight of 

pulp per 100 berries.  

 

Effect of cultivation methods on grape properties 

     Figure (8) clarify the effect of cultivation methods on number of berries per cluster, 

juice %, vitamin C and moisture content. Cultivation methods significantly increased 

the number of berries per cluster, in irrigated method, maximum value (130.604) was 

recorded and non-irrigated method gave minimum value (98.771) these variations may 

be due to in flowering stage of grapevine the water stress have adverse effect and causes 

decrease fruit set [9]. The effect of cultivation method did not record significant differ-

ences in juice percentage of berries. Otherwise, the vitamin C significantly affected by 

cultivation methods, in non-irrigated method maximum value (74.121 mg/100gm) ob-

tained, while the minimum value (68.774 mg/100gm) achieved in irrigated method. In 
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August before maturation of berry grapes, the drought stress and heat stress will be 

appearing as a result the plants have several responses and strategies to decrease the 

negative effects increase the vitamin C content is one of those responses. Vitamin C 

can control the free radicals produced, and protect the plant from the active oxygen 

disadvantages, moreover vitamin C has a role to keep the cell membrane stabile during 

the stress [34, 33]. As well as irrigated method recorded (81.091 %) fruit moister con-

tent compare non-irrigated method that gave (79.829 %), the variation between the 

methods was significantly, it is axiomatic that fruits in irrigated method have more 

water content. 

 
Figure (8): Effect of cultivation methods on number of berries per cluster, juice 

%, vitamin C and moisture content. 
 

     Effect of cultivation method on berries diameter, length, TSS %, total sugar% and 

weight of 100 seed determined to figure (9). Cultivation methods affected significantly 

on all parameters. Non-irrigated method gave maximum value (18.026 mm, 19.874 

mm, 18.573%, 13.083% and 10.890 g) for prior parameters, respectively. Whereas 

minimum values (14.694 mm, 17.034 mm, 13.490%, 10.215% and 8.349 g) achieved 

in previous parameters, respectively. 

     As a result, to irrigation the vegetative growth will be increase, caused shading on 

clusters and decreases light intensities and may be led to small berries were produce 

[51]. As grapevines have a senior inclination to compensate [27] the decreased berries 

number per cluster in non-irrigated method may be compensate by increased in berries 

size. Regarding to TSS and total sugar, the reduction of irrigation water may cause 

increasing abscisic acid signaling in grape berry, which have positive effects to accu-

mulate of the total soluble solids and due to the loss of berries water [18, 19] mentioned 

that in one hand, ABA together with sugar increases in water deficits and in another 

hand, by response to water deficit sugars were accumulate by osmoregulation and both 

factors caused sugar increase in non-irrigated method. Increase weight of a hundred 

seed in non-irrigated method may be due to the weight of berries, as mentioned [23] 

whereas there is correlated relation between seed weight and total berry weight. 
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Figure (9): Effect of cultivation methods on berries diameter, length, TSS%, total 

sugar% and weight of 100 seed. 

 

     The efficiency of irrigated method in comparison to the non - irrigated method of 

pH, TA % and number of seeds/berry on grapes cultivated under different cultivation 

methods. 

Results in figure (10) indicated that the high pH value content (3.077) was recorded in 

non-irrigated method, Meanwhile, the lowest value (2.913) was recorded in irrigated 

method. Vice versa, the total acidity significantly affected by cultivation methods, in 

irrigated method was recorded the maximum value (0.502%) while the minimum value 

(0.333 %) gave from non-irrigated method. [39] showed that the decreasing in pH have 

a link with an increasing in TA. On another hand, the increase of TA in irrigation 

method may be due to higher malic acid content [20]. No statistically significant dif-

ferences were observed between the number of seeds per berry in both methods of 

cultivation, as the highest value (1.810) was recorded in the irrigated method and the 

lowest number (1.777) recorded from non-irrigated method, may be due to this trait is 

linked to genetics properties [5]. 

 

 
 

Figure (10): Effect of cultivation methods on pH, TA% and number of seed per 

berry. 
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    Figure (11) Illustrate that non-irrigated cultivation method significantly affected on 

cluster weight, weight and size of 100 berries, superlative values (484.740 g, 399.187 

g and 394.375 cm3) respectively recorded for previous parameters and minimal values 

of same parameters were (366.771 g, 257.493 g and 284.375 cm3) respectively.  

 
Figure (11): Effect of cultivation methods on cluster weight, weight and size of 100 

berries 

 

     Effect of cultivation methods on anthocyanin, phenol, firmness and weight of pulp 

per 100 berries shown in figure (12). Significant differences between irrigated and non-

irrigated method on anthocyanin, the highest value (184.680 mg/100g) observed in 

non-irrigated method and the lowest value (142.810 mg/100g) was record from other 

method. This can be associated with the elevated abscisic acid (ABA) signaling since 

ripening stage, which lead to anthocyanin biosynthesis [30]. Despite of non-irrigated 

method recorded maximum value of phenol (328.451 mg/100g) and minimum value 

(317.822 mg/100g) but these differences not reached to significant value. Cultivation 

methods significantly affected on firmness, the highest value (551.174 g) was recorded 

in non-irrigated method, but the lowest value (516.040 g) was obtained in irrigated 

method, as a result of drought condition abscisic acid was increased and as described 

by [10] that ABA effect on tomato primary metabolite accumulation and firmness of 

texture. Furthermore, weight of pulp per 100 berries affected significantly by cultiva-

tion methods the values were (389.463 and 332.690 g) for non-irrigated and irrigated 

method respectively. 

 
Figure (12): Effect of cultivation methods on anthocyanin, phenol, firmness and 

weight of pulp per 100 berries 
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Effect of interactions between cultivars and cultivation methods on grape proper-

ties: 

     As illustrated in table (3), the effect of interactions between cultivars and cultivation 

methods on number of berries per cluster, juice%, vitamin C and moisture content. The 

interactions between Tre-rash cultivar in irrigated conditions achieved maximum value 

(204.938) and it was significantly differs compared to other interactions in a number 

of berries per a cluster. Significant effect observed in interactions between both factors 

on juice%, the maximum value (79.305%) recorded in interaction between Rash-miree 

cultivar and non-irrigated method, the other cultivar in same condition gave minimum 

value (75.719 %). With respect to vitamin C, the highest value (80.195 mg/100gm) 

was found from the interaction between Rash-miree cultivar and non-irrigated. While, 

the lowest value (63.013 mg/100gm) was from the interaction between Rash-miree 

cultivar and irrigated method. The interactions between cultivars and agricultural meth-

ods significantly affected on moisture content, Rash-miree cultivar in irrigated condi-

tion gave maximum value (82.050 %), while in an opposite condition same cultivar 

recorded minimum value (77.950 %). These results may be due to the effect of the 

factors individually. 
 

Table (3): Effect of interactions between cultivars and cultivation methods on 

number of berries per cluster, juice %, vitamin C and moisture content. 

Cultivars 
Cultivation 

method 

No. of berries 

per cluster 

Juice 

 (%) 

Vit. C 

 (mg/100 gm) 

M 

(%) 

Rash-miree 
irrigated 56.271 b 76.013 b 63.368 c 82.050 a 

non-irrigated 76.938 b 79.305 a 80.195 a 77.950 c 

Tre-rash 
irrigated 204.938 a 78.020 ab 74.180 b 80.131 b 

non-irrigated 120.604 b 75.719 b 68.048 c 81.708 a 

 

     It is clear from table (4) that the effects of combination between cultivars and culti-

vation methods of berries diameter, length, TSS %, total sugar% and weight of 100 

seed. The most effective treatment in this respect was Rash-miree cultivar with non-

irrigated cultivation method recorded the highest berry diameter and length, TSS%, 

total sugar% and weight of 100 seed where it gave (19.270 mm, 21.236 mm, 19.456 

%, 12.735% and 9.769 %), respectively. Besides, no significant differences were found 

between the last treatment combination with Tre-rash cultivar and non-irrigated culti-

vation method on total sugar % was obtained 13.431%. While, Tre-rash cultivar and 

irrigated method gave the lowest berry diameter and length, and weight of 100 seed, 

(12.402 mm, 14.267 mm, and 7.532 g), respectively. On the other hand, Rash-miree 

cultivar and irrigated cultivation method gave the lowest TSS % and total sugar% 

among all treatments, (12.556 % and 9.769 %), successively.  
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Table (4): Effect of interactions between cultivars and cultivation methods on ber-

ries diameter, length, TSS%, total sugar% and weight of 100 seed. 

Cultivars 
Cultivation 

method 

Diameter 

(mm) 

Length 

 (mm) 

TSS  

(%) 

Total 

sugar 

 (%) 

Weight of 

100 seed 

 (g) 

Rash-miree 
irrigated 16.986 b 19.801 ab 12.556 d 9.769 c 9.176 ab 

non-irrigated 19.270 a 21.236 a 19.456 a 12.735 a 10.963 a 

Tre-rash 
irrigated 12.402 c 14.267 c 14.423 c 10.662 b 7.523 b 

non-irrigated 16.782 b 18.513 b 17.690 b 13.431 a 10.817 a 

 

     Data presented in (table 5) listed the effect of interaction between cultivars and cul-

tivation methods on pH, total acidity and number of seeds per berry. The highest pH 

and number of seeds per berry noticed in the treatment combination of Tre-rash cultivar 

with irrigated while, the least value obtained from Rash-miree cultivar with irrigated 

method. With regard to the TA % in berry grape, the lowest value (0.252%) was ob-

served in the interaction between Tre-rash cultivar with non-irrigated cultivation 

method, On the other hand, the highest value (0.539%) recorded in the interaction be-

tween Rash-miree cultivar and irrigated method. May be these variances among data 

returned to the effect of the factors individually.  

 

Table (5): Effect of interactions between cultivars and cultivation methods on pH, 

TA% and number of seed/berry. 

Cultivars Cultivation method pH TA% Number of seed/berry 

Rash-miree 
irrigated 2.502 c 0.539 a 1.460 c 

non-irrigated 3.292 a 0.414 b 1.827 ab 

Tre-rash 
irrigated 3.325 a 0.464 b 2.160 a 

non-irrigated 2.862 b 0.252 c 1.727 bc 

 

    Results shown in table (6) indicate that the highest value of cluster weight, weight 

and size of 100 berries were obtained from the interaction between Rash-miree cultivar 

with non-irrigated method, the values were (507.005g, 501.053g and 457.708cm3), re-

spectively. While the lowest cluster weight (245.482g) recorded in same cultivar with 

irrigated cultivation method. On the other hand, with respect, weight and size of 100 

berries were obtained in interactions between (Tre-rash cultivar and irrigated cultiva-

tion method) the values were (159.187g and 137.708cm3) respectively. 
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Table (6): Effect of interactions between cultivars and cultivation methods on 

cluster weight, weight and size of 100 berries. 

Cultivars 
Cultivation 

method 

Cluster weight 

(g) 

Weight of 100 

berries (g) 

Size of 100 berries 

 (cm3) 

Rash-miree 
irrigated 245.482 b 355.798 b 431.042 ab 

non-irrigated 507.005 a 501.053 a 457.708 a 

Tre-rash 
irrigated 488.060 a 159.187 c 137.708 c 

non-irrigated 462.479 a 297.320 b 331.042 b 

 

     Table 7 demonstrated the effect of interaction between cultivars and methods of cul-

tivation on anthocyanin, phenol, firmness and weight of pulp per 100 berries. As 

shown, the interactions affect significantly in these parameters. Maximum value of an-

thocyanin (233.564 mg/100g) recorded in the interaction between Rash-miree cultivar 

and irrigated condition, whereas the minimum value (52.046 mg/100g) recorded in the 

interaction between Tre-rash cultivar with irrigated method. With regard to phenol con-

tent and weight of pulp of 100 berries, the highest values (343.217 mg/100g and 

488.936 g) recorded from the interactions between Rash-miree cultivar with non- irri-

gated method. While the lowest values (313.685 mg/100g and 214.851g) for two pa-

rameters from the interactions (Tre-rash cultivar with non-irrigated, and Tre-rash cul-

tivar with irrigated), respectively. On the other hand, the least berry firmness values 

(399.174 g) was observed from Rash-miree and non-irrigated cultivation method, 

while, the highest values (703.174 g) was recorded from the interactions between Tre-

rash cultivars with non-irrigated cultivation method. These results disagree with ob-

tained by [32] mentioned the berry firmness in the fruits of Rash-miree grape cv. was 

higher than Tre-rash grape cv., may be returning for the irrigation method reason. 
 

Table (7): Effect of interactions between cultivars and cultivation methods on an-

thocyanin, phenol, firmness and weight of pulp per 100 berries  

Cultivars 
Cultivation 

method 

Anthocyanin 

 (mg/100 g) 

Phenol  

(mg/100 g) 

Firmness  

(g) 

Weight of 

pulp/100 berry 

(g) 

Rash-miree 
irrigated 233.564 a 317.759 ab 456.785 c 450.524 b 

non-irrigated 191.048 b 343.217 a 399.174 c 488.936 a 

Tre-rash 
irrigated 52.046 d 317.886 ab 575.285 b 214.851 d 

non-irrigated 178.319 c 313.685 b 703.174 a 289.991 c 

 

     Contrariwise to some our results the previous researches show that irrigation en-

hances the quality of grape berries like weight and size, but the differences between 

the outcomes of these studies and our study may be return to some factors, the first, 
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effects water on berry components are often contrasting, because of various irrigation 

quantities, and time of irrigations and environmental conditions, caused by differences 

in water availability [14, 54]. The second factor, such soil and plant characteristics, or 

even climatic factors, can affected on vine productivity also, berry development are 

intrinsically relate to temperature, irrespective of irrigate or not. [35, 11] researchers 

[45, 48] confirmed that decrease the water in a suitable range improves some berry 

quality. The third factor, grapevine is completely adapted to semi-arid climate, because 

it has deep and large root system also, have some physiological drought avoidance 

mechanisms, such as ability to adjust osmotically and effective stomatal control of 

transpiration that caused to use water as a perfect method [13]. The fourth factor the 

duration, severity and timing of the drought greatly impact the berry quality and there 

is evidence that the depression of berry yield and size is greater with pre-veraison stage 

water deficits [25] that mean in the water availability in the stage berry formation to 

lag phase effects on berry weight and size and in these stages the soil water availability 

was not arrived to a deficit stage (as shown in table 1 in May the rainfall about 13.4 

mm and the humidity 41.4%). also, may be returning both cultivars were very adapted 

to rain-fed condition.   

     Finally, Grapevines have a great tendency to recompense, and as shown in (figure 

7) the numbers of berries per cluster in non-irrigated method was lower than another 

method partially compensated by increased growth of the remaining berries in weight 

and size [27]. As well as, in table 2 the soil characteristics are very suitable for holding 

water. 

     The results indicated that cultivars have a different ability to survive under non-

irrigated condition. The studies of under irrigation of some fruit production still unclear 

on their effect on yield and quality traits due to other factors related to environment, 

soil, heredity and adaptation. Based on the present study, it may be concluded that 

Rash-miree cultivar significantly superior Tre-rash cultivar regarding the berry diame-

ter and length, Titratable acidity, weight and size of 100 berries, anthocyanin, weight 

of pulp per 100 berries. With respect to the cultivation methods of grapevine where 

registered the highest vitamin C, TSS, total sugar, pH, cluster weight, weight and size 

of 100 berries, anthocyanin and weight of pulp per 100 berries when cultivation in non-

irrigated. Finally, the Rash-miree cultivar with non-irrigated cultivation showed sig-

nificant superiority more the studied traits in our studied location. 

 

References  

1) Abiri, K., Rezaei, M., Tahanian, H., Heidari, P. and Khadivi, A. (2020). Mor-

phological and pomological variability of a grape (Vitis vinifera L.) germplasm collec-

tion. Scientia Horticulturae, 266:109285. 



Journal of Kerbala for Agricultural Sciences Issue (4), Volume (9), (2022) 

  

113 
 

2) Ahmad, F. K., Mustafa, S. A., Lazm, Z. S. and Al-Atrushy, S. M. M. (2020). 

Study the vegetative growth and yield of some grapes varieties (Vitis vinifera L.). Kufa 

Journal for Agricultural Sciences, 12(2): 1-8. 

3) Al-Amili, Z. A. (2008). Grape varieties in Kurdistan region-Iraq. Kurdistan re-

gional government. Ministry of agriculture. 

4) Al-Quraishi, A.M.F. and Negm, A.M. (2020). Environmental remote sensing 

and GIS in Iraq. Springer. Switzerland. 

5) Al-Saidi, I. H. (2000). Grape production. Mousl University press. Iraq. 

6) Alston, J. M., Lapsley, J. T. and Sambucci, O. (2018). Grape and wine produc-

tion in California. California Agriculture: Dimensions and Issues. Giannini Foundation 

of Agricultural Economics. 

7) AOAC, 2004. Official Methods for Analysis of Association officials of analysis 

chemists. 11th ed. Washington. D. C. 

8) Atrushy S. M., Mustafa S. A. and Ahmad, F. K. (2016). Evaluation of some 

seeded cultivars of grape in different location of Kurdistan-region, Iraq. Kufa journal 

for agricultural Sciences, 8(2): 279-266. 

9) Balint, G. (2011). Impact of different irrigation strategies on grapes and wine 

quality of four grapevine cultivars (Vitis sp.) in cool climate conditions. An investiga-

tion into the relationships among ABA, water status, grape cultivar and wine quality. 

Ph. D Dissertation. Brock University, Ontario. 

10) Bastías, A., Yañez, M., Osorio, S., Arbona, V., Gómez-Cadenas, A., Fernie, 

A.R. and Casaretto, J.A. (2014). The transcription factor AREB1 regulates primary 

metabolic pathways in tomato fruits. Journal of experimental botany, 65(9): 2351-

2363. 

11) Cabral, I.L., Carneiro, A., Nogueira, T. and Queiroz, J., (2021). Regulated Def-

icit Irrigation and Its Effects on Yield and Quality of Vitis vinifera L., Touriga Francesa 

in a Hot Climate Area (Douro Region, Portugal). Agriculture, 11(8): 774. 

12) Chacón-Vozmediano, J.L., Martínez-Gascueña, J., García-Navarro, F.J. and Ji-

ménez-Ballesta, R. (2020). Effects of water stress on vegetative growth and ‘merlot’ 

grapevine yield in a semi-arid Mediterranean climate. Horticulturae, 6(95): 1-16. 

13) Chaves, M.M., Zarrouk, O., Francisco, R., Costa, J.M., Santos, T., Regalado, 

A.P., Rodrigues, M.L. and Lopes, C.M. (2010). Grapevine under deficit irrigation: 

hints from physiological and molecular data. Annals of botany, 105(5): 661-676. 

14) Chorti, E., Kyraleou, M., Kallithraka, S., Pavlidis, M., Koundouras, S. and 

Kotseridis, Y. (2016). Irrigation and leaf removal effects on polyphenolic content of 



Journal of Kerbala for Agricultural Sciences Issue (4), Volume (9), (2022) 

  

114 
 

grapes and wines produced from cv.'Agiorgitiko' (Vitis vinifera L.). Notulae Botanicae 

Horti Agrobotanici Cluj-Napoca, 44(1):133-139. 

15) Costa, C., Graça, A., Fontes, N., Teixeira, M., Gerós, H. and Santos, J. A. (2020). 

The interplay between atmospheric conditions and grape berry quality parameters in 

Portugal. Applied Sciences, 10(14):1-22. 

16) Costa, J. M., Ortuño, M. F., Lopes, C. M. and Chaves, M. M. (2012). Grapevine 

varieties exhibiting differences in stomatal response to water deficit. Functional Plant 

Biology, 39(3): 179-189. 

17) Costantini, L., Battilana, J., Lamaj, F., Fanizza, G. and Grando, M.S. (2008). 

Berry and phenology-related traits in grapevine (Vitis vinifera  L.): From Quantitative 

Trait Loci to underlying genes. BMC Plant Biology, 8(1): 1-17. 

18) Deluc, L.G., Quilici, D.R., Decendit, A., Grimplet, J., Wheatley, M.D., 

Schlauch, K.A., Mérillon, J.M., Cushman, J.C. and Cramer, G.R. (2009). Water deficit 

alters differentially metabolic pathways affecting important flavor and quality traits in 

grape berries of Cabernet Sauvignon and Chardonnay. BMC genomics, 10(1): 1-33. 

19) El-Ansary, D. O., Nakayama, S., Hirano, K. and Okamoto, G. (2005). Response 

of Muscat of Alexandria table grapes to post-veraison regulated deficit irrigation in 

Japan. Vitis, 44(1): 5-9. 

20) El-Beltagy, H., Abdel-Nasser, G., Aly, M. and Farid, A. (2017). Effect of irriga-

tion and fertigation strategies on growth, yield, quality and water use efficiency of drip 

irrigated grapevine. Alexandria Journal of Soil and Water Sciences, 1(1): 16-39. 

21) Elgailani, I.E.H., Elkareem, M.A.M.G., Noh, E., Adam, O. and Alghamdi, A., 

(2017). Comparison of two methods for the determination of vitamin C (ascorbic acid) 

in some fruits. Am. J. Chem, 2(1): 1-7. 

22) Fernández-López, D.J., Fernández-Fernández, J.I., Martínez-Mora, C., Bleda-

Sánchez, J.A. and Ruiz-García, L. (2022). Productiveness and berry quality of new 

wine grape genotypes grown under drought conditions in a semi-arid wine-producing 

Mediterranean region. Plants, 11(1363): 1-19. 

23) Ferrer, M., Echeverría, G. and Carbonneau, A. (2014). Effect of berry weight 

and its components on the contents of sugars and anthocyanins of three varieties of 

Vitis vinifera L. under different water supply conditions. South African Journal of 

Enology and Viticulture, 35(1): 103-113. 

24) Flexas, J., Galmés, J., Gallé, A., Gulías, J., Pou, A., Ribas‐Carbo, M., Tomàs, 

M. and Medrano, H. (2010). Improving water use efficiency in grapevines: potential 

physiological targets for biotechnological improvement. Australian Journal of Grape 

and Wine Research, 16: 106-121. 



Journal of Kerbala for Agricultural Sciences Issue (4), Volume (9), (2022) 

  

115 
 

25) Gambetta, G. A., Herrera, J. C., Dayer, S., Feng, Q., Hochberg, U. and Castel-

larin, S. D. (2020). The physiology of drought stress in grapevine: towards an integra-

tive definition of drought tolerance. Journal of experimental botany, 71(16): 4658-

4676. 

26) González-Neves, G., Barreiro, L., Gil, G., Franco, J., Ferrer, M., Moutounet, M. 

and Carbonneau, A. (2004). Anthocyanic composition of Tannat grapes from the south 

region of Uruguay. Analytica Chimica Acta, 513(1): 197-202. 

27) Hed, B. and Centinari, M. (2018). Hand and mechanical fruit-zone leaf removal 

at prebloom and fruit-set was more effective in reducing crop yield than reducing bunch 

rot in ‘Riesling’ grapevines. Hort Technology, 28(3): 296-303. 

28) Hermassi, I., Azzouz, S., Hassini, L. and Belghith, A. (2017). Moisture diffusiv-

ity of seedless grape undergoing convective drying. Chemical Product and Process 

Modeling, 12(1). 

29) Houel, C., Martin‐Magniette, M.L., Nicolas, S.D., Lacombe, T., Le Cunff, L., 

Franck, D., Torregrosa, L., Conejero, G., Lalet, S., This, P. and Adam‐Blondon, A.F. 

(2013). Genetic variability of berry size in the grapevine (Vitis vinifera L.). Australian 

Journal of Grape and Wine Research, 19(2): 208-220. 

30) Islam, F. H., Gaballah, M. and Alaa, M. G. (2020). Effect of short-term deficit 

irrigation on fruit quality and yield of ‘Crimson Seedless’ grown under semi-arid con-

ditions. Plant Arch, 20: 3343-3353. 

31) Joslyn, M.A. 1970. Analitico: Methods in Food Analysis Acad. Press, London. 

32) Kasnazany, S.A.S. (2013). Influence of some postharvest treatments on storage 

quality of two grape cultivars (Vitis vinifera L.). Ph.D. Dissertation, University of 

Sulaimani, Kurdistan Region-Iraq. 

33) Khazaei, Z., Esmaielpour, B. and Estaji, A. (2020). Ameliorative effects of 

ascorbic acid on tolerance to drought stress on pepper (Capsicum annuum L.) plants. 

Physiology and Molecular Biology of Plants, 26(8):1649-1662. 

34) Lee, S. K. and Kader, A. A. (2000). Preharvest and postharvest factors influenc-

ing vitamin C content of horticultural crops. Postharvest biology and technol-

ogy, 20(3): 207-220. 

35) Matthews, M. A. and Anderson, M. M. (1988). Fruit ripening in Vitis vinifera 

L.: responses to seasonal water deficits. American Journal of enology and Viticulture, 

39(4): 313-320. 



Journal of Kerbala for Agricultural Sciences Issue (4), Volume (9), (2022) 

  

116 
 

36) Medrano, H., Escalona, J. M., Cifre, J., Bota, J. and Flexas, J. (2003). A ten-year 

study on the physiology of two Spanish grapevine cultivars under field conditions: ef-

fects of water availability from leaf photosynthesis to grape yield and quality. Func-

tional Plant Biology, 30(6): 607-619. 

37) Medrano, H., Tomás, M., Martorell, S., Escalona, J. M., Pou, A., Fuentes, S., 

Flexas, J. and Bota, J. (2015). Improving water use efficiency of vineyards in semi-arid 

regions. A review. Agronomy for Sustainable Development, 35(2): 499-517. 

38) Mirás-Avalos, J. M. and Araujo, E. S. (2021). Optimization of vineyard water 

management: challenges, strategies, and perspectives. Water, 13(6): 746. 

39) Mitchell, J. P., Shennan, C. and Grattan, S.R. (1991). Developmental changes in 

tomato fruit composition in response to water deficit and salinity. Physiologia Planta-

rum, 83(1):177-185. 

40) Mustafa, S. A. and Al-Atrushy, S. M. (2018). Effect of foliar application of Iron 

and Microgreen fertilizer on vegetative growth, quantitative and berries characteristics 

of grapevine (Vitis vinifera L.) cv. Khoshnaw under non-irrigated condition. Journal 

of Zankoy Sulaimani Part-A. Special Issue, second Int. Conference of Agricultural Sci-

ences. 

41) Najmaddin, P. M., Whelan, M. J. and Balzter, H. (2017). Estimating daily refer-

ence evapotranspiration in a semi-arid region using remote sensing data. Remote Sens-

ing, 9(8): 779. 

42) Ojeda, H., Andary, C., Kraeva, E., Carbonneau, A. and Deloire, A. (2002). In-

fluence of pre-and postveraison water deficit on synthesis and concentration of skin 

phenolic compounds during berry growth of Vitis vinifera cv. Shiraz. American journal 

of Enology and Viticulture, 53(4): 261-267. 

43) Ojeda, H., Deloire, A. and Carbonneau, A. (2001). Influence of water deficits on 

grape berry growth. VITIS-GEILWEILERHOF-, 40(3):141-146. 

44) Pellegrino, A., Lebon, E., Simonneau, T. and Wery, J. (2005). Towards a simple 

indicator of water stress in grapevine (Vitis vinifera L.) based on the differential sen-

sitivities of vegetative growth components. Australian journal of grape and wine re-

search, 11(3): 306-315. 

45) Porro, D., Ramponi, M., Tomasi, T., Rolle, L. and Poni, S. (2010). Nutritional 

implications of water stress in grapevine and modifications of mechanical properties 

of berries. In VI International Symposium on Mineral Nutrition of Fruit Crops 868:73-

80. 

46) Ranganna, S. (2011). Handbook of Analysis and Quality Control for Fruit and 

Vegetable products. Tata McGraw-Hill Education. USA. 



Journal of Kerbala for Agricultural Sciences Issue (4), Volume (9), (2022) 

  

117 
 

47) Rolle, L., Siret, R., Segade, S. R., Maury, C., Gerbi, V. and Jourjon, F. (2012). 

Instrumental texture analysis parameters as markers of table-grape and wine grape 

quality: A review. American Journal of Enology and Viticulture, 63(1): 11-28. 

48) Romero, P., Muñoz, R. G., Fernández-Fernández, J. I., del Amor, F. M., Mar-

tínez-Cutillas, A. and García-García, J. (2015). Improvement of yield and grape and 

wine composition in field-grown Monastrell grapevines by partial root zone irrigation, 

in comparison with regulated deficit irrigation. Agricultural Water Management, 149: 

55-73. 

49) Saeed, H. R. (2008). Effect of Pruning and Nutrition by Boron and Zinc on 

Quantity and Quality of Three Grape Cultivars (Vitis vinifera) in Sulaimani Region. 

Ph. D Dissertation. University of Sulamani, Iraq. 

50) Sefc, K. M., Steinkellner, H., Lefort, F., Botta, R., da Câmara Machado, A., 

Borrego, J., Maletić, E. and Glössl, J. (2003). Evaluation of the genetic contribution of 

local wild vines to European grapevine cultivars. American Journal of Enology and 

Viticulture, 54(1):15-21. 

51) Shah, M., Abbas, M., Ullah, W., Imtiaz, M., Ali, M., Islam, B., Said, F., Jalal F. 

and Hussain S. (2019). Pheno-Physiological Assessment of Grapes (Vitis vinifera) 

Germplasm. Acta scientific agriculture, 3(3): 37-42. 

52) Shiraishi, M., Fujishima, H. and Chijiwa, H. (2010). Evaluation of table grape 

genetic resources for sugar, organic acid, and amino acid composition of berries. Eu-

phytica, 174(1):1-13. 

53) Unal, S. M., Gundesli, M. A., Ercisli, S., Kupe, M., Assouguem, A., Ullah, R., 

Almeer, R. and Najda, A. (2022). Cultivar differences on nutraceuticals of grape juices 

and seeds. Horticulturae, 8(3): 267. 

54) Weiler, C.S., Merkt, N. and Graeff-Hönninger, S. (2018). Impact of water deficit 

during fruit development on quality and yield of young table grape cultivars. Horticul-

turae, 4(4): 45. 

55) Williams, L.E. and Matthews, M. A. (1990). Grapevines. In: B.A. Stewart and 

D.R. Nielsen (Editors), Irrigation of Agricultural Crops. American Society of Agron-

omy, Monograph No. 30, Madison, WI, USA, pp. 1019-1055. 


