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Abstract 
The study was carried out in the field of Agriculture College, Duhok 

University in 2015-2016 growing season to study the growth and yield of 

four different wheat cultivars (Adana99, Iraq; locals, Zinzbar and Nigal; 

newly introduced cultivars) using different methods of fertilizers application; 

fluid seed treatment in ecoZinc, foliar ecoZinc (Black Rocks company, 

Turkey 0.01Zn), in addition to traditional NPK and control treatments under 

rain fed conditions of Duhok Governorate. Randomized complete block 

design was used with four replications. 

The results showed that Adana99 and Iraq surpassed new introduced 

cultivars in field emergence and plant height, while the new cultivars were 

superior in some of spike traits in addition to harvest index but inferior in 

1000 grains weight which was the crucial characteristic for reducing the seed 

quality for these two cultivars as compared to the locals in spite of their 

superiority in final grain yield and above ground biomass. Regarding 

fertilizers application, ecoZinc in both fluid and foliar ways were not 

significant on most of growth characteristics but the spike density enhanced 

significantly; seed yield was increased significantly (4.6 t.ha
-1

) in fluid seed 

treatment in ecoZinc. The newly introduced wheat cultivars are not 

recommended under Duhok environment conditions due to their late in 

maturity which consequently effect final seed quality and quantity due to 

high temperatures at the end of the season.  
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Introduction 

In Iraqi Kurdistan region, rainfed 

cultivation of wheat is dominated 

depends on the annual precipitation 

during the growing season which is 

usually not regular in both amount 

and distribution. On the other hand, 

low yield cultivars along with 

traditional cultural practices, all of 

the mentioned factors consequently 

reduce wheat yield. According to 

Ministry of Agriculture and Water 

Resources(14), the average yield 

per unit area in all Kurdistan 

region areas from 2009 to 2013 

was about 855 kg. ha
-1

.There are 

numerous reasons behind low 

wheat productivity in Iraq and 

Kurdistan region, cultivars, 

environment conditions and 

cultural practices such as 

fertilization which are the clearest 

examples in a broad sense. 

Accordingly, wheat growth and 

yield can be enhanced by 

comprising new cultivars and 

approaching improved cultural 

practices such as newly developed 

fertilizers and fertilization methods 

(i.e. ecoZinc). 

Application of NPK has been 

reported in respect to increase of 

wheat yield under different 

environmental conditions. Rashid 

et al. (27) demonstrated that wheat 

yield enhanced significantly by 

using of NPK (120 kg.ha
-1

) 

fertilizer and all related traits such 

as spike characteristics and above 

ground biomass. The authors also 

stated that the final grain yield was 

higher when NPK used along with 

each of Sulfur and Zinc fertilizers. 

Improvement of growth and yield 

of wheat crop via application of 

NPK fertilizers was also reported 

by (32 and 36). 

Zinc (Zn) is one of the most 

functional micronutrients in all 

organisms including human, plant 

and animals; it has an important 

physiological role in human 

growth and development (6). Fraga 

(10) and White and 

Broadly(33)declared that Zinc 

deficiency is very usual in each of 

animals and plants leading to 
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serious health problem slake 

growth inhibition susceptibility to 

diseases, mental complexes 

because of complication in brain 

development. Children and women 

especially pregnant are estimated 

to be more susceptible to Zn 

deficiency than others .Soil Zn 

availability can be affected by 

numerous factors and the status of 

soil nutrition and pH are at the top 

which can be overcome through 

foliar application of Zn (4and 

5);also they stated that Zn in wheat 

seeds is varies according to the 

cultivars which has important role 

in growth and seeds quality. In 

addition, Zinc is important for 

enzyme activation such as 

proteinase and dehydrogenase as 

well as enhancing of growth 

characteristics in wheat (16). 

Zinc is reversely affected by some 

nutrients status in soil, high levels 

of phosphorusin the soil reduce Zn 

uptake by plants; this antagonism 

between these two elements led to 

serious yield reduction in wheat 

(27). In the same direction, 

(13)reported that wheat yield and 

harvest index have increased by 

application of Zn fertilizer and also 

the nutrient uptake enhanced 

excluding phosphorus; they 

advised 20 kg.ha
-1

 Zn with 

traditional NPK fertilizer. El-

Habbasha et al.(8), Muhammad et 

al.(17)and Rashid et al.(22) 

reported that wheat cultivars 

respond variously to the Zinc foliar 

application it increased wheat yield 

components significantly 

especially spike related traits in 

addition to grains weight which 

then increase the final yield. 

On the other hand, wheat cultivars 

respond differently to the fertilizer 

application, the environmental 

conditions and in particularly heat 

and water stress is high in 

Mediterranean regions on wheat 

productivity. According to 

numerous studies included various 

wheat cultivars in some Syrian 

areas with rainfall ranged between 

280-480 mm; the results revealed 

significant variations in final grain 

yield varied between 2.17 - 4.71 

t.ha
-1

concluding that the early 

maturing cultivars are more 
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comfortable for the driest areas 

(32).The yield of wheat can be 

improved by introducing of new 

cultivars and improving cultural 

practices especially fertilization 

and particularly those which are 

not harmful for the environment 

such organic fertilizers. 

Accordingly, new introduced 

wheat cultivars along with 

different ecoZinc fluid fertilizer 

applications in comparison to local 

wheat and conventional fertilizers 

were suggested in this study to 

investigate their growth and yield 

performance under rainfed 

conditions of Duhok area.  

Material and Methods 

This experiment was carried out in 

the research fields of College of 

Agriculture, Duhok University, 

Kurdistan Region, Iraq in the 

2015- 2016growing season. The 

research consisted of two factors 

:bread wheat (Triticumae stivum 

L.) cultivars, Zinzbar(ITA.B1-06)) 

and Nigal (ITA.B1-03)(new 

introduced cultivars), Adana99 and 

Iraq (locals) cultivars with initial 

1000 grains weight 48, 38, 29, and 

38 g. respectively, and four 

fertilizer application (seed priming 

in ecoZinc solution, foliar spaying 

of ecoZincin addition to traditional 

uses of NPK and check or control 

unit(without any treatments)under 

rainfed conditions of Duhok 

Governorate. 

The field of study was plowed ten 

days before sowing; plowed soil 

was pulverized by rotivator and the 

soil was leveled. The prepared 

seeds were planted in third week of 

December, 2015. Each unit of 

experiments included six rows with 

2 * 0.2m a parts (2.4 m
2
, the area 

of each experiment unit); and the 

distance between replications and 

units was 1m and 0.6 m 

respectively. Sowing of seeds was 

implemented manually in a rate of 

120 kg.ha
-1

. For controlling the 

sowing process, the required 

weight of seeds per each line was 

reserved separately(19) and 

(20).EcoZinc solution was 

prepared for seed priming 

treatment using the mini equation 

of mixing 100 ml of ecoZinc with 
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400 liters of tap water which is 

equivalent to 1:4 ml.L
-1

;seeds were 

soaked for 2 minutes in the 

prepared solution for each cultivar 

then air dried and sown at the same 

time. Traditional compound 

fertilizer (NPK) was implemented 

at a rate of 120 kg.ha
-1

while the 

second half of urea fertilizer was 

added at the tillers stage. Foliar 

spraying of ecoZinc was carried 

out at the beginning of tillers stage 

duringthe first half of March, 1.2 

mlfor each experimental unit was 

applied which equivalent to 

5000mlof ecoZince solution per 

hectare.  

All cultural practices were used 

when required. Topic (250 

ml.100L
-1

) and Granistar 

(25g.100L
-1

) herbicides sprayed to 

control broad and narrow leaved 

weeds at 4-5 leaf stage. Superserin( 

cypermithren+ chlorpyrephus) 

insecticide at a rate of 150 ml.100 

L
-1

 used before the grain 

development stage for Sun insect 

control according to initial survey 

implemented for this purpose. 

Growth measurements were 

recorded for each treatment at a 

proper time: field emergence 

recorded at the 2-4 leaves stage; 

the seedlings of single middle rows 

(1 m
2
) were counted, divided by 

the sowing rate and then expressed 

as percentage(35), leaf chlorophyll 

by SPAD tool was measured, flag 

leaf area was calculated according 

to(12):  

                              

Where W is the flag leaf width and L the flag leaf length 

Plant height was measured in 

harvest for 10 plants and then the 

average was calculated (from the 

soil surface to the top of the spike 

excluding awns). One of the 

middle lines was harvested 

manually in the first week of June 

for yield and its components 

measurements; in addition, five 

spikes were selected randomly for 

the spike measurements. 

Meteorological data for the site of 
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experiment were obtained from the 

research station college of 

Agriculture (Fig. 1). 

The treatments were arranged in a 

randomized complete block design 

(RCBD) with four replicates; the 

data were statistically analyzed 

using the computerized statistical 

analysis system (29) and Least 

Significant Differences (LSD) was 

used for the mean comparisons at 

the probability of 0.05.   

Results and Discussion 

The data in table (1) showed that 

the most of wheat growth 

characteristics affected 

significantly by wheat cultivars 

excluding of leaf flag leaf 

chlorophyll content, while in 

regards to fertilizers treatment, 

only leaf chlorophyll content was 

significantly influenced. The 

interaction of wheat cultivars and 

ecoZinc treatments was not 

significant for all growth 

measurements. The local cultivars 

(Iraq andAdana99) were superior 

in field emergence (95and 96 %) 

and plant height (86 and 87 cm) as 

compared to new introduced 

cultivars (Nigal and Zinzbar) 

respectively. 

Banziger and Cooper (1) reported 

that most of growth characters for 

wheat crop varieties responded 

variously to the environmental 

conditions. Differences in field 

emergence can be interpreted by 

the variation of the seed size and 

vigor for the studied cultivars. 

Variation of plant height among 

wheat cultivars be related to the 

genetic background as this trait is 

controlled mainly by genes (24 

and25), and also environment 

conditions have an effect on plant 

height (Fig. 1). Sojkaet al.(31) 

found that tall bread wheat and 

barley more resistance to drought 

conditions; semi-dwarf wheat is 

intermediate while durum wheat is 

most susceptible. In addition, it has 

been reported that semi dwarf 

cultivars usually simulate less CO2 

compared to tall cultivars in stress 

conditions due to less leaf water 

content (18). Similar results 

concerning plant height among 
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. 

Table (1):Mean values for wheat cultivars andecoZinc fertilizer 

treatments on somewheat growth characteristics. 

Traits 

Treatments 

Field 

emergence 

(%) 

Chlorophyll 

(SPAD) 

Flag leaf 

area 

(cm
2
) 

Plant height 

(cm) 

Means of wheat cultivars 

Nigal 83.86 53.23 36.04 75.80 

Zinzbar 84.42 53.62 30.22 77.25 

Adana99 96.05 52.21 36.81 86.37 

Iraq 94.86 51.54 45.38 87.77 

LSD 5.422 1.852 4.760 1.387 

Means of fertilizers treatment 

Control treatment 90.80 52.10 37.90 81.73 

Seed priming in 

ecoZinc 

87.22 52.58 35.94 81.18 

Foliar application 

of ecoZinc 

87.48 51.62 36.66 82.30 

Conventional NPK 93.69 54.28 37.94 82.00 

LSD 5.42 1.85 4.76 1.38 
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wheat cultivars were also reported 

by (23 and 30) under numerous 

differed conditions. 

Iraqi Local wheat cultivar 

surpassed all others significantly in 

flag leaf area which recorded 45.38 

cm
2
. Regarding flag leaf 

chlorophyll content, both seed 

primingin ecoZinc solution and 

foliar application along with 

control unit significantly were 

inferior as compared to traditional 

application of NPK fertilizer; these 

results are highly agreed with those 

of (34)as they concluded that under 

stress conditions of water shortage, 

foliar treatments will not improved 

the chlorophyll content or leaf area 

of plants  

Table (2) demonstrated the effect 

of wheat cultivars and fertilizer 

treatments on spike characteristics. 

All spike traits were significantly 

affected in regards to wheat 

cultivars, but the fertilizer 

application treatment was 

significant only for the spike 

density. On the other hand their 

interactions between both studied 

factors were not significant.  Nigal 

cultivar was superior in most of 

spike traits; also, this variety along 

with both local cultivars (Iraq and 

Adan-99) surpassed Zinzbar 

cultivar in spike length. Both 

newly introduced cultivars 

surpassed locals in spike density 

and number of spikelets per spike 

characteristics as they obtained 

about 21 spikelets per 10 cm spike 

length compared to 17 spikelets for 

the Iraqis or local cultivars.  

Zinc application significantly 

influenced only on the spike 

density trait, while the other 

treatments were not significant in 

relation to the spike characteristics. 

Seed priming in ecoZinc solution 

along with the control treatment 

significantly produced denser 

spikes. Spike density is the fraction 

of number of spikelets and spike 

length; therefore, there was a 

positive correlation (r= 64**) 

between number of spikelets and  
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Table (2): Mean values for wheat cultivars and fertilizer application 

on some of spike characteristics. 

Traits 

Treatments 

Spike length 

(cm) 

Spikelets/ 

spike 

(n) 

Grain 

yield/spike 

(g) 

Spike
1
 

density 

Means of wheat cultivars 

Nigal 9.413 19.38 1.482 20.6 

Zinzbar 8.425 17.28 1.295 20.5 

Adana99 9.320 16.10 1.212 17.3 

Iraq 9.497 16.32 1.152 17.2 

LSD 0.4386 0.807 0.2231 0.53 

Means of fertilizers treatment 

Control treatment 9.028 17.40 1.375 19.3 

Seed priming in 

ecoZinc 

9.193 17.55 1.332 19.1 

Foliar application of 

ecoZinc 

9.097 16.98 1.270 18.7 

Conventional NPK 9.337 17.15 1.163 18.4 

LSD 0.44 0.81 0.22 0.53 

1
 Spike density; number of spikelets per 10 cm length of spike  
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spike density (Table 4).Increasing 

and decreasing of the spikelets 

fertility and especially the basal 

spikelets and also most of other 

spike characteristics is mostly 

associated with the environment 

conditions (26). On the other hands 

and according to (15), there was a 

possibility for increasing the 

spikelet sterility in high plant 

densities, but in our study the 

sterility was probably associated 

with the stress of environmental 

condition especially high 

temperature (Fig. 1).  

 Wheat cultivars were 

significantly different in all yield 

and yield components excluding 

number of spikes per unit area 

(Table 3).Fertilizers application 

treatment significantly influenced 

on the final grain yield, but all 

other yield components were not 

affected by the application of 

fertilizers. The interaction of 

cultivars and fertilizers application 

was not significant for all yield and 

related components measurements. 

 Both newly introduced 

cultivars were superior in number 

of seeds per spike and harvest 

index but inferior in 1000 grains 

weight as compared the local 

cultivars and this was the most 

effective characteristics in which 

affected on the final grain yield for 

the two new cultivars; as it was 

about half (50%) from the initial 

grain weight (48 and 38 gm. for 

Zinzbar and Nigal respectively). 

Each of Nigal (4.57 t.ha-1) and 

Adana99 (4.55 t.ha-1) cultivars 

significantly produced higher grain 

yield when compared the two other 

cultivars; also these cultivars were 

superior in above ground biomass 

yield (Table 3).  

As for the fertilizer application 

treatments, only final grain yield 

was significant and higher when 

seed soaked or primed in ecoZinc 

solution (4.60 t.ha-1) when 

compared to other treatments. The 

obtained results for ecoZinc 

fertilizer were agreed with those of 

(8, 13 and 17). The final grain 

yield was positively correlated 

with number of spikes (fertile or 

active tillers) (r= 0.52**) and 

biomass (r= 0.77**) (Table, 4). 
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Table (3): Mean values for wheat cultivars, ecoZinc fertilizer application on yield 

and yield components characteristics. 

Traits 

Treatments 

Number 

of spikes 

(n.m
-2

) 

Number 

of seeds 

(n.spike
-1

) 

1000 

grain 

weight 

(g) 

Grain 

yield 

(t.ha
-1

) 

Biomass 

(t.ha
-1

) 

Harvest 

index 

Means of wheat cultivars 

Nigal 187.5 57.52 25.54 4.57 12.57 0.38 

Zinzbar 184.0 51.08 25.42 4.10 10.80 0.39 

Adana99 205.3 39.28 30.77 4.55 13.16 0.35 

Iraq 187.0 41.03 28.15 4.03 11.72 0.34 

LSD 22.36 3.827 3.198 3.404 11.385 0.037 

Means of fertilizers treatment 

Control treatment 189.7 48.36 28.79 4.17 12.07 0.37 

Seed priming in 

ecoZinc 
192.4 49.30 27.45 4.60 12.19 0.38 

Foliar application of 

ecoZinc 
181.7 45.92 27.63 4.23 11.89 0.36 

Conventional NPK 200.1 45.35 26.00 4.24 12.11 0.35 

LSD 22.36 3.83 3.19 0.34 1.14 0.037 

 



 

 

 

01 (2 : )    76  –  67     6110Kufa Journal  For Agricultural  Sciences       

 

78 
 
 

Table (4): Simple correlation between some studied characteristics. 

# 
Grain 

yield 
Spikes/m

2
 Spikelets/spike Seeds/spike Seeds/spike 

Spike  

density 

Grain 

weight 

Leaf 

area 

Leaf 

chlorophyll 
biomass 

Spikes/m
2
 

0.52 

** 

         

Spikelets/spike 

0.14 

ns 

0.05 

Ns 

        

Seeds/spike 

0.02 

ns 

-0.12 ns 

0.88 

** 

       

Seed yield/spike 

0.27 

ns 

-0.02 ns 

0.44 

* 

0.61 

** 

      

Spike density 

-0.19 

ns 

-0.19 ns 

0.64 

** 

0.79 

** 

0.26 

ns 
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Grain weight 

0.30 

ns 

0.17 

Ns 

-0.58 

** 

-0.57 

** 

0.30 

ns 

-0.68 

** 

    

Leaf area 

0.05 

ns 

0.24 

Ns 

-0.21 

ns 

-0.36 

ns 

-0.04 

ns 

-0.60 

** 

0.42 

* 

   

Leaf chlorophyll 

-0.03 

ns 

0.10 

Ns 

0.27 

ns 

0.18 

ns 

0.18 

ns 

0.12 

ns 

-0.04 

ns 

-0.03 

ns 

  

biomass 

0.77 

** 

0.72 

** 

0.20 

ns 

-0.08 

ns 

0.02 

ns 

-0.29 

ns 

0.16 

ns 

0.35 

ns 

0.15 

ns 

 

Harvest index 

0.12 

ns 

-0.43 

* 

-0.16 

ns 

0.16 

ns 

0.36 

ns 

0.23 

ns 

0.15 

ns 

-0.49 

** 

-0.24 

ns 

-0.54 

** 
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Figure (1): Meteorological data of the research sites for the studied cultivars 

  

 

Both introduced wheat cultivars 

were late about 10 days in maturity 

(161 days) from the local cultivars 

(152 days) and this was the reason 

behind extending the grain filling 

period to match the high 

temperatures and low rainfall in 

May (Fig. 1), while the local 

cultivars which were earlier and 

escaped the stress of high 

temperatures and low moisture 

which enabled them to fill the 

grain more efficiently (Table 

3).Borghi et al. (2) described that 

early maturing wheat cultivars with 

a fast grain filling can reach 

optimum grain weight. In this 

concern, (25) also  reported that the 

grain filling is the most critical 

stage, any stress during this stage 

was negatively affect grain weight 

and final seed yield.  

The effect of high temperature and 

water stress at flowering stage and 

grain filling stage was also 

reported by (7),(11), (20), (21) and 

(28) and accordingly the wheat 

cultivars that flower too late are at 
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higher risk of stress that may lead 

to spike and grain damages and 

also effect on the stem water 

soluble carbohydrate 

remobilization to the grain. unless 

an alternative source of 

supplementary irrigation is 

available to overcome the low 

rainfall confliction; and this was 

behind the bad grains qualities and 

shrinkage of seeds as they exposed 

to the stress during the grain filling 

stage in May. Therefore, based on 

the obtained results both newly 

introduced cultivars (Zinzbar and 

Nigal) are not recommended for 

the unsecure rainfall areas. On the 

other hand, supplementary 

irrigation can suggested and 

approach to overcome any stress at 

flowering and grain filling stages. 

Further studies are required to 

support the obtained results under 

different environmental conditions. 
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 استجابة أربعة أصناف من حنطة الخبز لطرائق إضافة الزنك

 فححي عبد اىنريٌ عَر

 جاٍعة دهوك/ إقييٌ موردسحاُ/ جَهورية اىعراققسٌ اىَحاصيو اىحقيية/ ميية اىزراعة/ 

Email: fathiemenky@uod.ac  

 المستخلص

ىدراستتتتة ادا   5102/5102أجريتتتتث دراستتتتة فتتتتي زقتتتتوه مييتتتتة اىزراعتتتتةا جاٍعتتتتة دهتتتتوك ىيَوستتتتٌ اىزراعتتتتي 

ا اىعتتتراق ناصتتْاة ٍحييتتتةب ا  يْزصتتتارا ّينتتتوه 99-ادّتتتة{َّتتو ازاصتتتو ارصعتتتة اصتتْاة ٍتتتِ اىحْ تتتة اىْاعَتتة 

صاستتتتحعَاه هتتتتريقحيِ ٍتتتتِ امتتتتافة اىزّتتتتل نٍعاٍيتتتتة اىبتتتت ار صستتتتا و ا ينو ّتتتتلا }ناصتتتتْاة ٍدحيتتتتة زتتتتدي اب

ا صا متتافة اىتتس ا ستتحلداً اىحقييتتد   ّتتلب 1010شتترمة صتتوك راامتتيا جرميتتا ( اىحستتَيد اىتتورقي صا ينوّتتل

ة جحتتتتتث اىاتتتتتراة اىديَيتتتتتة ىَحافاتتتتتة دهتتتتتوكا هبتتتتت  ج تتتتتَيٌ ا ٍعاٍيتتتتتة اىَقارّتتتتتNPKىيستتتتتَاد اىَرمتتتتت  

اىق اعتتات اىعاتتوا ية اىناٍتتو صتتارص. ٍنتتررات0 ائهتترت اىْحتتا لا جاتتوق متتو ٍتتِ ا صتتْاة اىَحييتتة فتتي صتتاحي 

اىبتتزاا اىحقيتتي اارجاتتاا اىْبتتات صيَْتتا جاوقتتث ا صتتْاة اىَدحيتتة فتتي صعتتل صتتاات اىستتْبية ا دىيتتو اىح تتاد 

ٍعْتتتو  فتتتي ا ُ ا ىتتتذ صتتت رب اهتتت ٓ ماّتتتث اىستتتب  فتتتي اّلاتتتا  ّوعيتتتة صيَْتتتا ماّتتتث ا حيتتترب ٍحْحيتتتة صاتتتنو 

اىبتتت ار ىهتتت يِ اى تتتْايِ صاىَقارّتتتة ٍتتت. ا صتتتْاة اىَحييتتتة عيتتتس اىتتتررٌ ٍتتتِ جاوقهَتتتا فتتتي زاصتتتو اىبتتت ار ا 

اىحاصتتتتو اىحيتتتتو 0 صاىْستتتتبة ىَعاٍيتتتتة هرا تتتت  ا ستتتتَدبا استتتتحلداً ا ينو ّتتتتل صتتتتاى ريقحيِ نٍعَاٍيتتتتة اىبتتتت ار 

صاتتتتنو ٍعْتتتتو  عيتتتتس ٍعاتتتتٌ صتتتتاات اىَْتتتتو اىلنتتتتر  صيَْتتتتا اد  استتتتحلداً  ااىتتتترو اىتتتتورقيب ىتتتتٌ يتتتت  ر

ا ينو ّتتتل اىتتتي  يتتتادب م افتتتة اىستتتْبية صاتتتنو ٍعْتتتو  امتتت ىل اىحاصتتتو اىْهتتتا ي ىيبتتت ار متتتاُ ٍعْويتتتا اٍحاوقتتتا 

ه0ِهنحتتتار 602عْتتتد ٍعاٍيتتتة اىبتتت ار صَحيتتتوه ا ينو ّتتتل ااع تتتث 
-0

0 اسحلي تتتث اىدراستتتة صعتتتدً اىحوصتتتية 

ب جحتتتتث هتتتتراة ٍحافاتتتتة دهتتتتوك ااىَْتتتتاه  اىََا يتتتتة ىنوّهتتتتا اصتتتتْاة ٍحتتتت حرب صزراعتتتتة ا صتتتتْاة اى ديتتتتد

اىْنتتتلا اصاىحتتتاىي جحتتتا ر اىبتتت ار فتتتي ٍرزيتتتة ا ٍتتتحو  صارجاتتتاا درجتتتات اىحتتترارب فتتتي ّهايتتتة اىَوستتتٌ ٍَتتتا يتتت  ر 
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