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ABSTRACT 
A two-year trial was conducted during the 2001/02 and 2002/03 dry seasons at Kadawa (lat. 110 

39'N, long. 080 27'E and 500 m above sea level) to evaluate the performance of twelve durum 
wheat varieties. The varieties were laid out in Randomized Complete Block Design with three 
replications. The results revealed that plant height of wheat was influenced by variety in 2002/03 
season only while number of tillers/plant, number of grains/spike, grain weight/spike/ 1000-grain 
weight and grain yield were significantly affected in both seasons. Variety Tody-6 and Anser-8 out-
yielded the other varieties in 2001/02 and 2002/03, respectively. Thus, the two varieties could be 
selected for higher yields of durum wheat in the study area. 
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INTRODUCTION 

Wheat is a crop of major interest in Nigeria as it is the 
main component of bread and other wheat-based 

products such as cakes, biscuits, macaroni, spaghetti, 
pasta, etc. In Nigeria, because of high temperature 

and humidity, the local climatic conditions have not 
been favourable for optimum growth and yield of 

wheat. Accordingly, the climatic potential for wheat 
production generally decreases equator-wards due to 

consistently high temperature and humidity (Oche, 
1998). Thus, production is presently restricted to 

areas between latitudes 10-140N (covering the Sudan 
and Sahel savanna zones), during the cold harmattan 
period between the months of November and 
February, under irrigation (Abbas, 1988).  

According to Anonymous (2006) the 
increasing consumption and demand for wheat in 

Nigeria was largely due to increase and expansion in 

bread and pasta industries, and for the manufacture 
of crackers, noodles etc. Presently, domestic wheat 

demand in the country is far more than local 
production; consequently 90-95% of wheat consumed 

is imported from the United States of America. For 
example, the country imported 4.3 million tons of 

wheat in 2007 as against 3.8 million tons in 2006.   
Increasing wheat production in Nigeria 

requires prior investigation of the crop’s requirements. 
In places with relatively low technology as obtainable 

in developing countries like Nigeria, a naturally 
favourable environment is paramount for optimum 

production. Even where all production inputs could be 
met, the choice of appropriate genotypes is 

imperative. Peterson (1965) had indicated that wheat 
varieties with broad adaptation to climatic and soil 

conditions should be adopted for high productivity. 

Early wheat variety screening trials at Kadawa, 
northern Nigeria by Fisher and Maurer (1978) and 

Orakwue et al, (1991) indicated that varieties with 

superior drought tolerance gave higher yields more 

especially under sub-optimal growing conditions. A 
more recent study by Miko et al, (2006) at same 

location also, found differential response of two 
Mexican wheat varieties to the growing conditions, 

which was attributed to their varied reactions to 
applied fertilizers and adaptability to environment.     

Therefore, the present investigation was 
aimed at identifying promising durum wheat varieties 

introduced from CIMMYT, Mexico, with superior 
adaptation to the local growing conditions in the 

Sudan savanna ecological zone, Nigeria. 
 

MATERIALS AND METHODS  
Two irrigated field trials were conducted at Kadawa 

(lat. 110 39'N, long. 080 27'E and 500 m above sea 
level) in Kano State situated in the Sudan savanna 

ecological zone of Nigeria, during 2001/02 and 

2002/03 dry seasons. The soils of the experimental 
site were sandy loam.  

 The varieties consisted of twelve durum 
wheat varieties laid out in randomized complete block 

design with three replications.  Gross plot size was 5 
m x 5 m while net plot was 3 m x 5 m. Seed rate of 

100 kg/ha was used and seeds were sown by hand 
drilling at a row spacing of 20 cm. Sowing was done 

by mid-December in all the seasons. At planting, the 
plots were given minimum of 50 kg N, 50 kg P2O5 and 

50 kg K2O /ha in the form of NPK 15: 15: 15. At four 
weeks after planting top dress of 50 kg N/ha was 

applied in the form of Urea (46 % N). Weeds were 
removed manually by regular hoe weeding. Irrigation 

was by gravity and given at 10 days interval from 
sowing until three weeks to harvest when irrigation 

was stopped to allow for proper and faster ripening.  

In both seasons, crops were ready for harvesting in 
April. Motorized thresher was used for threshing the 

manually harvested crop. 
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Data collected included plant height at harvest, number 
of tillers/plant, number of spikelets/spike, length of spike, 
number of grains/spike, grain weight/spike, 1000-grain 
weight and grain yield (kg/ha). The net plots were used 
for yield data while the discard was used for the growth 
characters examined. Data collected were subjected to 
analysis of variance and treatment effects were compared 
using Duncun Multiple Range Test (Duncan, 1955). 
 

RESULTS 
Analysis of soils in 2002/03 (A. O.A.C. 1980) showed that 
the soils were slightly acidic (pH 5.9 in CaCl2), fairly low 
in organic carbon (4.3 g/kg), medium in phosphorus 
(19.7 mg/kg) and fairly low in residual nitrogen 
(0.24g/kg). The maximum and minimum temperatures 
were 38.20C and 12.40C, respectively, while the relative 
humidity was between 8 and 78% (Appendix 1). 
 Plant height of the wheat varieties was only 
significantly different in 2002/03 season when Spot-2 and 
Alter-84 recorded shorter plants compared with the other 
varieties (Table 1). In both seasons Tody-6 produced 
significantly higher number of tillers/plant compared with 
the other varieties while Minimus-2 had the least values 
(Table 1). Similarly, across the two seasons, Tody-6 
recorded the highest number of spikelets/spike which 
was statistically similar with Mexicali-75, Silver-15, Plata-
18 and SN-Turk in 2001/02.  In 2002/03 season however, 
Tody-6 recorded similar number of spikelets/spike with 
the other varieties except Betriq-4 and Anser-8. On the 
other hand, in both seasons Betriq-4 produced the lowest 
number of spikelets/spike.  
 Table 2 revealed that in 2001/02 Silver-15 and 
Tody-6 had the longest spikes while in 2002/03 Silver-15 
was superior to the other varieties. However, in both 
seasons Betriq-4 produced the shortest spikes. The 
number of grains/spike of the wheat varieties differed 
significantly in 2002/2003 season only, whereas Minimus-
2 produced statistically lower values compared with the 
other varieties except Silver-15, Nasser-5 and Anser-8 
which have intermediate number of grains/spike. In both 
seasons Mexicali-75 and Tody-6 had significantly similar 
and higher grain weight/spike compared with the other 
varieties, although the values were statistically at par 

with few others (Table 2). Also, in both seasons Minimus-
2 recorded the lowest grain weight/spike.  

The effect of variety on 1000-grain weight 

was significant in 2002/2003 season (Table 3). Variety 
SN-Turk was superior to the other variety though at 
par with most others while Minimus-2 had the least 1000-
grain weight/spike. In 2001/02 season Tody-6 had 
significantly higher grain yield compared with Minimus-2 
while the other varieties had similar and intermediate 
1000-grain weight/spike (Table 3). However, in 2002/03 
Anser-8 though at par with many others, produced the 
highest grain yield while Silver-15 produced the lowest 
yield.  

 
DISCUSSION  
The results showed that Tody-6 and Anser-8 had superior 
grain yields than the other wheat varieties. Similar 
varietal differences in the performance of wheat have 
been reported by Abubakar et al, (2000) and Olugbemi, 
(1984), attributing such response to varied interaction 
between the genotypes and environment. In a related 
development however, Ferns et al, (1975) noted that 
superior adaptation to local soil and climatic conditions as 
well as resistance to diseases were the main support for 
higher grain yield of wheat. The non significant 
differences in plant height, number of grains/spike and 
1000-grain weight among the varieties in 2001/02 as well 
as the inconsistent pattern of response in other yield 
characters across the two seasons, could also be due to 
changes in climatic variables, particularly temperature in 
the two seasons (Anonymous, 1979).  

The result of the present study is important 
particularly now that efforts to boost local production of 
wheat are needed to stem Nigeria’s rising import bills for 
the crop which is N6bn annually (Anonymous, 2008). 
There is however, the need for further investigations to 
determine the fertilizer requirements of the promising 
varieties before extending same to farmers for adoption.      
 Conclusion: From the results of the two years 
study, it could be concluded that Tody-6 and Anser-8 
have the potentials to perform higher than the other 
wheat varieties tested under the prevailing growing 
conditions of the Sudan savanna zone of Nigeria.  

 
 

Table 1. Plant height and number of tillers/plant and number of spikelets/spike of Durum 
 wheat varieties in 2001/02 and 2002/03 dry season at Kadawa. 

Treatments     Plant height (cm) Number of tillers/plant Number of spikelets/spike 
 2001/02 2002/03 2001/02 2002/03 2001/02 2002/03 

Variety 

Silver-12 67.7 67.0ab   9.4abc   9.9abcd 13.7cd 14.7abc 
Betriq-4 62.0 65.0ab 10.1abc 11.4ab 12.3d 11.3c 

Mexicali-75 66.3 69.7ab   9.9abc 10.1a-d 15.7abc 15.7ab 
Minimus-2 62.0 64.0ab   7.7c   8.0d 13.7cd 14.3abc 

Silver-15 73.0 77.0a 10.9ab 10.9abc 15.7abc 15.3ab 
Plata-18 68.0 69.3ab   9.2abc 10.7abc 15.7abc 13.7abc 

Nasser-5 66.7 74.0ab   8.1c   8.9cd 14.3bcd 15.0ab 
Anser-8 66.0 67.0ab   8.6bc   9.6bcd 13.3cd 12.3bc 

Spot-2 60.7 60.3b   9.9abc 10.4abc 14.3bcd 14.0abc 
Tody-6 68.7 68.3ab 11.5a 12.1a 17.3a 16.3a 

SN-Turk 60.3 62.0ab 109ab 11.9ab 16.7ab 15.7ab 
Alter-84 64.3 60.7b 11.4a 10.4abc 14.7bcd 13.3abc 

LSD 20.6 13.6 2.1 2.11 2.21 3.08 

Means followed by the same letter (s) within a column are statistically similar at 5% level of probability using 
DMRT. 
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Table 2. Length of spike, number of grains/spike and grain weight/spike of Durum wheat 
 varieties in 2001/02 and 2002/03 dry season at Kadawa. 

Treatments       Length of spike Number of grain/spike   Grain weight/spike  
 2001/02 2002/03 2001/02 2002/03 2001/02 2002/03 

Variety 
Silver-12 5.4bcd 5.53bcd 35.0 35.0ab 1.77bc 1.80bc 

Betriq-4 5.2cd 5.17cd 39.0 38.0a 1.77bc 2.03abc 

Mexicali-75 6.2abc 5.83abcd 37.3 38.0a 2.97a 2.80a 
Minimus-2 5.0d 5.20cd 28.7 28.0b 1.27c 1.27c 

Silver-15 6.6a 7.33a 39.7 39.3a 2.73ab 2.77ab 
Plata-18 6.5ab 6.87ab 38.7 37.7a 2.43ab 2.47ab 

Nasser-5 4.6d 4.57d 35.3 35.3ab 2.63ab 2.33ab 
Anser-8 6.4ab 6.37abc 32.3 33.3ab 2.30ab 2.13abc 

Spot-2 5.8abcd 5.77abcd 37.3 38.7a 2.07abc 2.03abc 
Tody-6 6.6a 6.53bcd 37.0 38.3a 2.87a 2.90a 

SN-Turk 6.3abc 6.70abc 39.3 40.3a 2.63ab 2.57ab 
Alter-84 5.7abcd 5.63bcd 37.7 36.7a 2.07abc 2.53ab 

LSD 1.03 1.44 10.2 7.74 0.89 0.86 

Means followed by the same letter (s) within a column are statistically similar at 5% level of probability using 
DMRT. 
 
Table 3. 1000-grain weight and grain yield of Durum wheat varieties in 2001/02 and 

 2002/03 dry season at Kadawa. 

Treatments        1000-grain weight (g)               Yield kg/ha 

 2001/02 2002/03 2001/02 2002/03 

Variety     

Silver-12 11.7 11.4bcd 2644ab 2311cd 

Betriq-4 14.4 14.6abc 3133ab 2622a-d 
Mexicali-75 14.5 15.0ab 3133ab 2666a-d 

Minimus-2 10.5 10.1d 1911b 2911abc 
Silver-15 13.2 12.9a-d 3177ab 2488bcd 

Plata-18 13.7 11.4bcd 2977ab 1755d 
Nasser-5 10.8 12.0a-d 2555ab 2622a-d 

Anser-8 11.3 10.9cd 2533ab 3622a 
Spot-2 11.1 11.4bcd 2488ab 3433ab 

Tody-6 13.6 14.4abc 3422a 3000abc 
SN-Turk 13.3 15.5a 3200ab 3333ab 

Alter-84 15.3 12.1a-d 2967ab 3377ab 
LSD 4.83 3.38 1115 871 

Means within each column followed by the same letter are not significantly different at 5% as determined by 
Duncan’s Multiple Range Test. 
 

Appendix 1.Soil analysis and some Metrological information of the experimental area  

Soil pH in Cacl2   5.9 

Organic carbon    4.3 g/kg 
Phosphorus   19.7mg/kg 

Residual nitrogen   0.24g/kg 

Metrological Data  Maximum Minimum 

Temperature  38.20C 12.40C 

Relative humidity  8 % 78 % 
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