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Abstract

Five new promising bread wheat genotypes in addition to a recently released
variety “Tannour” and the local Lebanese landrace (Braiji) were evaluated for their
productivity, grain and flour quality under different climatic conditions in the Bekaa
plain namely West, Central and North Bekaa. Results showed that the highest grain
yields and grain sizes were obtained in the Western Bekaa location where the long
term average annual rainfall exceeds other Bekaa locations by at least 200 mm.
Among the tested genotypes, Seri 82/Shuha’S’™ (515 kg/dn) and Sen
82/Vee’S'/Snb’S’ (491 kg/dn) both significantly outyielded the Check “Tannour”
(421 kg/dn) in the Central Bekaa location while Attila 417 and Seri 82/Shuha’S” had
significantly bigger seed size than “Tannour” in all of the 3 Bekaa locations. Protein
contents in seeds of the different genotypes were also affected by the location type
and came out to be highest in Northern Bekaa (12.7%) and lowest in the Western
Bekaa location (11%).Both Attila 417 and Seri 82/Vee’S’/Snb’S’ had high protein
contents in North Bekaa (more than 14 %) while the local landrace performed better
in the other locations . All of these genotypes were superior to the check “Tannour” in
all 3 locations. Grain hardness ranged from soft to very hard depending on genotype
and location. While some genotypes such as Seri 82/Vee’S’/Snb’S’ were classified as
hard irrespective of the locations, the landrace “Braiji” was more suitable for drier
Bekaa conditions and gave softer grain under wetter conditions such as those
prevailing in the western part of the valley. The hardness of all other genotypes was
slightly affected by location. Farinograph mixing tolerance was best for Seri
82/Shuha’S” which showed good mixing tolerance under all tested climates contrary
to the others which had a mixing tolerance that ranged between weak to medium
depending on genotype and location. Seri §2/Shuha’S’™ also had medium farinograph
stability time when all other genotypes were mostly classified weak to very weak .
Attila 417 and Seri 82/Vee’S’/Snb’S’ were mostly affected by climate, they were
mostly suitable under Central Bekaa conditions where they had medium stability time.
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Introduction

Bread Wheat in the WANA (West Asia and North Africa) region occupies an arca
of 17 million hectare , 77% of the area is rainfed, of which 7.3 million receive less
than 400 mm annual rainfall (Yau and Ortiz-Ferrara 1991). In Lebanon, Wheat is
cultivated on around 20,000 ha only, its production does not exceed 50,000 tons
which makes around 10 % of the country’s consumption needs. Only until recently
that wheat production was mainly in favour of durum wheat. This is partly because of
the absence of registered released bread wheat varieties but also because durum
cultivation is easier due to its better tolerance to extreme weather conditions and
better tolerance to rust diseases such as yellow rust and leaf rust.

However, the market demand for durum seeds is limited for making burghol and
kishek since there is no pasta industry in the country and since durum wheat is not
used in bread making flour mixtures. The greater market and mills demand
necessitates more production of bread wheat seeds specially those with acceptable or
good baking characteristics.

Being a part of the WANA region where large and significant Genotype X Site
interaction has been reported (Yau et. al.,1991), Lebanon enjoys great variations in its
climate, such variations can be also found within the Bekaa plain which is the major
wheat growing area in the country.

Based on the above, the objective of this study was therefore, to evaluate several
promising bread wheat genotypes for their productivity and grain and flour
characteristics under different climatic conditions representing the major wheat

growing areas in Lebanon.



Materials and Methods

Plant material and Locations

In addition to the released check “Tannour” and the local Lebanese landrace
“Braiji”. five additional improved genotypes from ICARDA were used in this
experiment which was planted in 4 locations representing different climatic conditions

as shown in Table 1.

Table 1. Locations description and names of used genotypes.

Genotypes Location Location Characteristics

Tannour {Check) Jeb Jannin, West 1000 m elevation, 700 mm average
Braiji (Local Landrace) Bekaa rainfall, low humidity and cold.

Atila 417 Tel Amara, Central 900 m elevation, 500 mm average
Seri 82/Vee’S'/Sab’S§’ Bekaa rainfall, low humidity and cold.
Tevee’S'/Vee’S'/Pvn’s’ [aat, North Bekaa 1000 m elevation, 350 mm average
Seri 82/Shuha’s’ rainfall, low humidity, dry and cold.
Cham-2/Vee’S’

Experimental Design

The experiment consisted of a Randomized Completely Block Design (RCBD) with 3
replications. Each experimental plot was 8 m? in area and included 8 rows, 20 cm
apart and 5 meter long. The plots were planted by an experimental sowing machine

manufactured by Wintersteiger.

Cultural Practices

All experiments were identical in their layout across all locations, they were all
sprayed with 2.4-D MCPA herbicide to kill the broad leafed weeds and were fertilized
with a total of 100 kgs. of pure nitrogen units per hectare, 35% of which was applied
with planting as NPK (17-17-17) and the remaining 65% at tillering as ammonium

nitrate.




Data Collection

The evaluation data included heading and maturity dates, plant height, grain yield
and 1000 kernel weights. The seeds from each genotype in each location were cleaned
and sent to the grain quality Lab at ICARDA for Farinograph analysis which was

done as described by Williams and co-workers (1988).

Results and Discussions

As expected, results showed that the highest grain yields and grain sizes were

obtained in the Western Bekaa location (Figures 1 and 2) where the long term average
rainfall exceeds other Bekaa locations by at least 200 mm.
Data from Central and North Bekaa locations was comparable , in these drier
locations, satisfactory grain yields were obtained due to supplementary irrigation, this
agrees with the findings of Oweis and co-workers (1998) concerning supplementary
irrigation research in the WANA region to which the Bekaa plain belongs.

Among the tested genotypes, Seri 82/Shuha’S’ and Seri 82/Vee’S’/Snb’S’ both
significantly outyielded the Check “Tannour” in the Central Bekaa location (Table 2)
On the other hand, Attila 417 and Seri 82/Shuha’S’ had significantly bigger seed size

than “Tannour” in all of the 3 Bekaai locations.
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Figure 1. Average grain yield (kg/dn) of tested genotypes across locations.
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Figure 2. Average grain sizes (Wt. of 1000 grains) of tested genotypes across
locations.

Table 2. Grain yields (kg/dn +/- St. deviations) and 1000 kernel wt. (grams) of tested
genotypes in the 3 Bekaai locations.

Genotype Wesi Central North
Bekaa Bekaa Bekaa
Tannour (Check) 875:!: 88 1 421+22 498 + 67
Braiji (Landrace) _ 174 + 35 24216 249 + 56
G030
Attila 417 _ 318¢ 77 455:i:17 291¢s7

Seri 82/Vee’S’/8nb’ 8’

Tevee’S'Vee'S'/Pvn’S’

Seri 82/Shuha’s’

Cham 2/Vee'S’

* Significantly better than the check * Tannour “at the 3% prob levei‘ ‘



Heading and Maturity were most rapidly reached in Central Bekaa as compared to the
other locations, but highest plants were recorded as expected under the wetter

Western Bekaa conditions (Figure 3).
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Figure 3. Heading, maturity and plant heights of tested genotypes across locations.

Protein contents in seeds of the different genotypes was also affected by the location
type and came out to be highest in Northern Bekaa (12.7%) and was as expected
lowest in the Western Bekaa location where grain yields and grain sizes were highest |
this shows a negative relation present between these characters and protein content
(Figure 4).

Attila 417 and Seri 82/Vee’S’/Snb’S’ had high protein contents in North Bekaa
(more than 14 %) while the local landrace performed better in the other locations
(Table 3). All of these genotypes were superior to the check “Tannour” in all 3

locations.
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Figure 4. Seed protein contents of tested genotypes across locations.

As for grain hardness, it ranged between soft to very hard depending on genotype
and location. While some genotypes such as Seri 82/Vee’S’/Snb’S’ were classified as
hard irrespective of the locations, the landrace “Braiji” was more suitable for drier
Bekaa conditions and gave softer grain under wetter conditions such as those
prevailing in the western part of the valley. The hardness of all other genotypes was
slightly affected by location (Table 3) specially the released check Tannour whose
hardness was not the same across all 3 locations.

For the farinograph analysis, the results obtained showed acceptable water
absorption percentages for all genotypes but to a lesser extent for the local landrace.
However, the farinograph mixing tolerance was best for Seri 82/Shuha’S’ which
showed good mixing tolerance under all tested climates contrary to the others which
had a mixing tolerance that ranged between weak to medium depending on genotype
and location. Seri 82/Shuha’S’ also had medium farinograph stability time while all
other genotypes were mostly classified weak to very weak .

Attila 417 and Seri 82/Vee’S’/Snb’S’ were affected by locations and were mostly
suitable under Central Bekaa conditions which improved their stability time from very

weak to weak and medium.



The tested genotypes had very weak to medium development time, while the check

Tannour, Tevee’S”/Vee’S/Pvn’S’ and Cham 2/Vee’S” were all classified as

genotypes with medium development times irrespective of the location.

Table 3. Farinograph analysis of tested genotypes from the 3 different locations.

West Bekaa
Genotype Protein | PSI % | FAB % | FDT FST FMT
%o
Tannour (Check) 10.5 Hard 63 Medium Weak Medium
Braiji (Landrace) 12.2 Soft 57 Very Weak | Weak Weak
Attila 417 11.6 Hard 67 Weak Very Weak | Weak
Seri 82/Vee'S’/5nb’S’ 11.4 Hard 66 Weak Weak Weak
Tevee'S'Vee'S/Pvn’S’ | 10.9 Hard 65 Medium Weak Medium
Seri 82/Shuha’s’ 10.2 Hard 62 Weak Medium Good
Cham 2/Vee’S’ 10.2 Hard 63 Medium Weak Medium
Location Average 11.0 Hard 63 Weak Weak Medium
Central Bekaa
Genotype Protein | PSI % FAB Y% | FDT FST FMT
Yo
Tannour (Check) 11.6 Very 64 Medium Weak Medium
Hard
Braiji (Landrace) 12.8 Medium | 58 Very Weak Weak Medium
Attila 417 122 Hard 66 Weak Very Weak | Medium
Seri 82/Vee’S'/Snb’S’ 11.3 Hard 64 Weak Weak Medium
Tevee'S'Vee'S/Pyn’S’ | 12.7 Medium | 68 Medium Weak Medium
Seri 82/Shuha’s’ 11.0 Hard 62 Weak Medium Good
Cham 2/Vee'S’ 11.8 Hard 64 Medium Weak Medium
Location Average 11.9 Hard 64 Weak Weak Medium
North Bekaa
Genotype Protein | PSI % FAB FDT FST FMT
0/0 (1) o
Tannour (Check) 12.2 Medium | 64 Medium Weak Medium
Braiji (Landrace) 12.5 Medium | 56 Weak Weak Medium
Attila 417 14.6 Medium | 66 Weak Very Weak Weak
Seri §2/Vee’S’/Snb’S’ | 14.3 Hard 65 Weak Very Weak | Weak
Tevee’S'Vee’S/Pyvn’S’ | 12.0 Medium | 65 Medium Weak Medium
Seri 82/Shuha’S’ 12.1 Medium | 60 Weak Medium Good
Cham 2/Vee’S’ 114 Medium | 63 Medium Weak Medium
Location Average 12.7 Hard 63 Weak Weak Medium

PSI= Particle Size Index, FAB= Farinograph Water Absorption, FDT= Farinograph
Development Time, FST= Farinograph Stability Time, FMT= Farinograph Mixing Tolerance.
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