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1. Introduction 

Wheat (Triticum spp. L.), barley (Hordeum vulgare L.) and lentil (Lens culinaris) can 

grow well in Anbar Province under irrigated condition.  

 

In Iraq, most wheat is grown under irrigated conditions with continues cereals mono-

cropping (wheat or barley) one fallow each three/four years or in three course rotation of 

wheat, barley and summer crops. The Ministry of Agriculture conducts research focusing on 

wheat production through improved agronomic practices such as tillage, fertilization and 

irrigation water management, but none of these technologies adopted due to lack of an 

effective agriculture extension program.  

 

For example, while Iraq grows approximately 2 million hectares of wheat, the yield is 

variable and well below potential with an average yield 900 kg ha
-1

; this yield could be 

substantially increased by improving agronomic practices. 

 

Lentil is a grain legume with relative tolerance to drought. It is grown in winter and 

spring in two (lentil/wheat or barley), or (wheat/lentil/summer crop) course crop rotation. 

The crop has the highest level of protein 25% and very important part of the diet in the 

Middle East especially in the rural areas. Lentil straw is also used as an important feed 

for sheep. 

 

Most of the soils in Iraq are heavy clay. In addition low in nitrogen, phosphorus and organic 

matter. Therefore, nutrient deficiencies such as N and P are very common.  

 

The Anbar PRT agriculture team and the Provincial Council Agriculture Committee 

conducted trials at two sites in Ramadi district to demonstrate new technologies and 

important agronomic practices for adoption to increase crop production by farmers. The 

experiment was partly funded by The Research Triangle Institute International RTI/LGP 

II. 

 

2. Materials and Methods 

The demonstration trial was conducted at Abu Risha farm in Ramadi - Anbar during 

2007/08 crop season. Cham 6 variety of bread wheat and small seeded lentil and large 

seeded chickpea Indian varieties were used in the experiment. The land was ploughed 

using a disc plough and duck foot cultivator in November before rains commenced. The 

seeds were planted on 6 December 2007. The plot size was 20 m x 50 m (100 m
2
) for all 

crops. 
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Two sowing methods were used; (i) machine drilled at 120 kg ha
-1

 for wheat and 100 kg 

ha
-1

 of lentil and chickpea, and (ii) hand broadcasting with farmer’s practice at 250 kg ha
-

1
 for wheat and 200 kg ha

-1
 for lentil and chickpea. Urea was applied 50 kg ha

-1
 N for 

wheat and 40 kg ha
-1

 N for lentil and chickpea. 50 kg ha
-1

 P2O5 was applied as triple 

super phosphate to all plots before planting. Furthermore 50 kg ha
-1

 N of Urea was 

applied for wheat a top-dressing at tillering in early February. Hand-weeding was carried 

out to clean the plots from weeds when it possible. Wheat and lentil were hand harvested 

from five square meters taken randomly from each plot during harvesting time (Figure 4) 

to calculate biomass, grain yield and straw yield.   

 

The design of the experiment was a randomised complete block design with two sowing 

methods: machine drilling and hand broadcasting. Analyses of variance were performed 

to examine the effect of two sowing methods on yield components, i.e., biomass, grain, 

straw and harvest index. 

 

3. Results and Discussion 

  

3.1 Plant Establishment 

A poor crop stand of wheat, barley and lentil is common in most areas in Anbar, and may 

be in other provinces as well. This could arise from one or a combination of physical 

factors: flood irrigation after broadcasting seed which resulted in poor germination and 

emergence due to poor aeration, broadcasting seeds resulted in uneven sowing depth, or 

soil impedance. Therefore the stand of wheat (Figure 2) or lentil (Figure 3) is adversely 

affected, causing poor establishment and low yield. 

 

Chickpea was planted the same way as wheat and lentil. The crop was severely damaged, 

either the seedling was damaged by birds or survived plants didn’t survive the winter 

months. Therefore, no yield obtained from the field experiment. 

 

3.2 Biomass, grain and straw yield 

Most agricultural areas in Anbar rely on irrigation as the annual rainfall in the Province is 

low. Broadcasting seeds is an age-old practice of cultivation used by farmers for sowing 

cereals, legume and other crops in Iraq (Figure 1). There are no figures available to show 

the extent of hand-broadcasting compared with drilling. However, our observation in 

Anbar, estimates that probably over 60% of the total wheat area (60,000 hectare) is 

planted by hand broadcasting seed over ridge followed by soil cultivation. The results 

show (Figures 5 & 6) broadcasting seeds gave a lower yield than did planting by drilling 

in rows may be due to fewer plants per m
2
.  

 

Most farms in Iraq are small, less than 2 hectares, crop machinery is in poor condition 

and very few farmers have modern tractors and implements.  In general, the drill they use 

are made locally and are small and expensive. Maximum biomass was obtained from 

sowing by machine and was significantly greater than that from broadcasting by hand 

(Figure 5 & 6). Figure 5 shows that wheat mean grain yield (5420 kg ha
-1

) and straw (6770 

kg ha
-1

) from machine planting was 36% and 38% higher than hand broadcasted (3460 kg 

ha
-1

 & 4228 kg ha
-1

), respectively. 
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Figure 1. A common practice of broadcasting seeds over ridges         Figure 2. Irrigated wheat: hand broadcasting left and machine  
in Iraq.                                                                                                   planting right. 

 

 

 

     
Figure 3. Lentil planting: machine planting (left), and hand                Figure 4. In each plot 5 m2 randomly selected areas is taken to 

broadcasting (right).                                                                              calculate final yield at harvest. 

 

 

In lentil biomass, grain and straw yield by hand broadcasting was significantly lower than 

that planted by machine, with a mean reduction in yield by 38%, 45% and 34% 

respectively (Figure 6). 

 

4. Conclusion 

In Iraq, the agricultural extension program needs to be revitalized to serve farmers. 

This study has identified planting methods as a major factor influencing yield and has 

suggested agronomic practices that conceivably would lead to higher crop yields in most 

years, notwithstanding the dominant effect of drought. 
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  Figure 5. Wheat biomass, grain and straw yield (t ha-1)             Figure 6. Lentil biomass, grain & straw yield (t ha-1)  

  as affected by planting methods in 2007/08 crop season.           as affected by planting methods in 2007/08 crop  

                                                                                                        season. 


