STUDIES ON IMPROVING NITROGEN USE
EFFICIENCY FOR WHEAT PLANTS

By

MONA FAWZY ABD EL-GHANY IBRAHIM

B. Sc. Agric.Sci. (Soil. Sciences), Fac. Agric., Cairo Univ., Egypt, 1998
M. Sc. Agric.Sci. (Soil. Sciences), Fac. Agric., Cairo Univ., Egypt, 2003

THESIS
Submitted in Partial Fulfillment of the
Requirements for the Degree of

DOCTOR OF PHILOSOPHY

In

Agricultural Sciences
(Soil Sciences)

Department of Soil Sciences
Faculty of Agriculture
Cairo University

EGYPT

2009



APPROVAL SHEET

STUDIES ON IMPROVING NITROGEN USE
EFFICIENCY FOR WHEAT PLANTS

Ph.D. Thesis
In Agric. Sci.(Soil Sciences)

By

MONA FAWZY ABD EL-GHANY IBRAHIM

B. Sc. Agric.Sci. (Soil. Sciences), Fac. Agric., Cairo Univ., Egypt, 1998
M. Sc. Agric.Sci. (Soil. Sciences), Fac. Agric., Cairo Univ., Egypt, 2003

Approval Committee

Dr. Mahmoud Ahmed MOrSY...............ccocooiiiiee e
Professor of Soils, Fac. Agric., Minia University

Dr. Shawky Shebl Holah. ... .
Professor of Soils, Fac. Agric., Cairo University

Dr. Mohamedy Ibrahim El-Kherbawy.....................................
Professor of Soils, Fac. Agric., Cairo University

Dr. Youssif Ali Abdel-Aal ...
Professor of Soils, Fac. Agric., Cairo University



SUPERVISION SHEET

STUDIES ON IMPROVING NITROGEN USE
EFFICIENCY FOR WHEAT PLANTS

Ph.D. Thesis
In Agric. Sci.(Soil Sciences)

By

MONA FAWZY ABD EL-GHANY IBRAHIM

B. Sc. Agric.Sci. (Soil. Sciences),Fac. Agric., Cairo Univ., Egypt, 1998
M. Sc. Agric.Sci. (Soil. Sciences),Fac. Agric., Cairo Univ., Egypt, 2003

SUPERVISION COMMITTEE

Dr. Mohamedy Ibrahim El-Kherbawy
Professor of Soils, Fac. Agric., Cairo University

Dr. Youssif Ali Abdel-Aal
Professor of Soils, Fac. Agric., Cairo University



Name of Candidate:Mona Fawzy Abd El-Ghany Ibrahim Degree:Ph.D.
Title of Thesis:Studies on improving nitrogen use efficiency for
wheat plants.
Supervisors Dr.Mohamedy Ibrahim El-Kherbawy.
Dr.Youssif Ali Abdel-Aal
Department: Soil Sciences
Branch: Approval: 19/ vy /2009

ABSTRACT

Three experiments were carried out.The first experiment (a field
experiment) was carried out at Agric. Exp. Sta., Fac. Agric., Cairo Univ.,
Giza, Egypt in 2005/2006 growing season to evaluate the yield and
nitrogen use efficiency (NUE) of nine different wheat cultivars using 3
nitrogen levels (0, 50 and 75 Kg N / fed ) in the form of urea. At harvest
wheat cultivars were differed significantly in all characters studied ,
where Beni-Suif 1 recorded the highest values of grain and straw yield ,
nitrogen content of grain and straw, harvest index (HI) and NUE while,
Sakha 93 recorded the lowest values. Significant differences among
characters studied were found also as a result of N-levels tested .

The second experiment was carried out in pots to elucidate some
possible adaptive mechanisms governing NUE of wheat cultivars. Two
wheat cultivars differing in NUE were selected based on the results of the
first experiment,one represents the highest efficient cultivars (Beni-Suif 1)
and the other represents the lowest efficient cultivars (Sakha 93) Nitrogen
applied at three levels, zero (control), 50 and 75 kg fed™'. Plant samples
were collected at 30, 45 and 60 days after sowing.Beni-Suif 1 (the highest
efficient cultivar) produced higher shoot and root dry weights, root:shoot
ratio, leaf area, shoot N content and root length than Sakha 93 (the lowest
efficient cultivar) at all N levels and during the three growth stages.

The third experiment was conducted at the field to study the effect
of N levels (50 and 75 Kg N/fed), sources (urea and ammonium nitrate)
and split N fertilizer (split and non-split N application) on improving
NUE of two wheat cultivars differening in NUE. The highest grain and
straw yield and N-content of grain and straw values were obtained when
Beni-Suif 1 supplied with high N level (75 Kg N fed™) in the form of
urea which applied as split application.Where the highest NUE, HI and
NHI recorded with Beni-Suif 1 which supplied with low N level (50 Kg
N fed™).

Key words: Wheat, Cultivars, Nitrogen use efficiency, Split N fertilizer, N-sources.
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Three experiments were carried out to improving nitrogen use efficiency. The results
of the first experiment indicated that Beni-Suif 1 was the highest efficient cultivar for
NUE while Sakha 93 recorded the lowest value. In the second experiment, Beni-Suif
1 recorded higher shoot and root dry weights, root/shoot ratio, leaf area and total root
length than Sakha 93. The results of third experiment showed that split application of
nitrogen improved grain yield and NUE of wheat cultivars. The improving percentage
of grain yield and NUE was greater for Sakha 93 than Beni-suif 1.

(Key Words: Wheat, Cultivars, Nitrogen use efficiency, Split N fertilizer, N-sources).
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