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ABSTRACT
Mohamed Ali Abdel Kader: Water Requirement of Some Wheat
Cultivars Under Sandy Soil Conditions. Unpublished M.Sc. Thesis,
Arid Land Agricultural Graduate Studies and Research Institute,
Faculty of Agriculture, Ain Shams University, 2010.

Drought is one of the environmental stress restricting wheat plant
production, especially in the arid and semi-areas of Egypt. The objectives
of this study were to (I) determine water requirement under sandy soil
conditions and (Il) investigate the effect of different water content on
physiological response, chemical response and enzyme response
(antioxidant enzymes), plant growth, yield, its attributes.

Two groups of experiments were carried out, the first was
conducted to study physiological, chemical and enzyme responses to
different water requirement levels i.e. 80% of reference evapotranspiration
(ETo) (1280 m3/Fad.), 100% ETo (1600 m3/Fad.) and 120% ETo (1920
m3/Fad.) at 28 days after sowing of wheat plant cultivars i.e. Sakha 93 and
Giza 168) during season 2007/2008. The second conducted in lysimeters
to determine and study the effect of water requirements i.e. 80% ETo,
100% ETo and 120% ETo on growth, yield and its attributes under sandy
soil conditions during two growing seasons 2006/2007 and 2007/2008,
and the

The main results were as followed: (1) Root elongation of 28 days
wheat plant of Sakha 93 cultivar was significantly increased by decreased
water content surpassed those of Giza 168 cultivar. On the contrary, shoot
elongation significantly increased by increasing the water content from
80% ETo (1280 m3/Fad.) to 120% ETo (1920 m3/Fad.) for both Sakha 93
and Giza 168 cultivars, (2) Root/shoot ratio of wheat 28 days after sowing
decreased continuously and consistently by increasing water content for
Sakha 93 and Giza 168 cultivars, on behave of superiority of Sakha 93
indicating the ability stress tolerance to water stress than Giza 168
cultivar,(3) There was a significant decrease in the total chlorophyll and



relative water content in leaf tissue by exposing 28 days wheat plant to
low water content. on the contrary, electrolyte leakage % (EL),
malondialdehyde, proline content and phenols content were increased for
both cultivars by exposing to low water content but the (EL) percentage in
Giza 168 surpassed that of Sakha 93, (4) Superoxide dismutase, ascorbate
peroxidase, catalase and phenylalanine ammonialyase activities increased
by irrigation at 80% ETo (1280 m3/Fad.) over these irrigated at 100% ETo
(1600m3/Fad.), antioxidant enzymes for Sakha 93 was more than Giza 168
cultivar. (5) plant height, number of leaves/plant was comparatively
decreased by reducing water content from 120% ETo (1920 m¥/Fad.) to
80% ETo (1280 m3/Fad.) but the reduction % for Sakha 93 by decreasing
water content from 100% ETo (1600 m3/Fad.) to 80% ETo (1280 m3/Fad.)
was less than Giza 168 cultivar, (6) growth of Sakha 93 overcome Giza
168 growth under deficit water content i.e. 80% ETo (1280 m3/Fad.), (7)
Increasing water content caused non-significant increase in spike
No./plant for both cultivars,(8) Spike length, spike weight and No. of
grains/spike of Sakha 93 cultivar surpassed that of Giza 168 at water stress
(80% ETo), whereas opposite results were obtained at (120% ETo) in the
first growing season (2006/2007) and spike weight/plant in second
growing season (2007/2008),(9) There was a proportional relationship
between different water requirement and grain yield/plant i.e. increased
with increasing water requirement from 80% ETo (1280 m3/Fad.) to 100%
ETo (1600 mé/Fad.) but the difference between 100% ETo (1600 m3/Fad.)
and 120% ETo (1920 m3/Fad.) was not great enough to reach 5% level of
significance, (10) water content by irrigation at 80% ETo (1280 m3/Fad.)
during the entire growth period caused a reduction in grain yield/plant and
100 grain weight for Sakha 93 and Giza 168 by comparing to irrigation at
100% ETo (1600m3/Fad.).
Keywords:

wheat, water requirement, physiological, chemical, enzymes
response. growth, yield.



ACKNOWLEDGEMENT

All praises are due to God, who blessed me with kind
professors and colleagues, and gave me the support to produce this
thesis.

I would like to express my profound gratitude and sincere
appreciation to Prof. Dr. Nemat Abdel-Aziz Noureldin, Prof. of
Agronomy, Faculty of Agriculture, Ain Shams University for her kind
supervision, valuable guidance and her kind encouragements for me
during the present investigation, continuous support in the course of this
investigation and help during the preparation and writing this thesis.

I wish also express my deepest thanks for Prof. Dr. Mohamed
Fawzy Hamed Prof. of Agronomy, Faculty of Agriculture, Ain Shams
University, for his kind attention and efforts made through the course
of the experiments.

Sincere thanks to Dr. Luca Bechini, researcher of plant
production, Milan University.

I would like to express my gratitude for all staff members of Arid
Land Agricultural Research and services Center (ALARC), and
Department of Agronomy, Faculty of Agriculture, Ain shams University,
Kalubia, Egypt for their fruitful cooperation and friendships.

I would like to express my gratitude for all my colleagues for
their fruitful cooperation and friendships.

I am particularly grateful to my family for help and continuous
encouragement during my study period.



CONTENTS

LIST OF TABLES

LIST OF FIGURES

1. INTRODUCTION

2. REVIEW OF LITERATURE

5.Physiological, chemical and enzymes responses to different
water content

4.Effect of different water content on wheat growth

3.Effect of different water content on wheat yield
4.Response of wheat cultivars to water requirement
3. MATERIALS AND METHODS

1.The first group (plastic bags experiments)
2.The second group (lysimeter experiments)
4. RESULTS AND DISCUSSION

1.Physiological response of wheat cultivars to different water
content

2.Chemical response of wheat cultivars to different water
content

3.Enzyme response of wheat cultivars to different water
content

5.Effect of different water content on growth of wheat
cultivars

6.Effect of different water content on yield and its attributes
of wheat cultivars

10
14
14
15
24

24

33

39

44

48



5. SUMMARY
6. REFERENCES
ARABIC SUMMARY

60
65



No.

EE N ¢S B\

10

LIST OF TABLES

Table

Soil moisture constants of experimental site.
Physical analysis of the experimental site
Chemical analysis of the experimental site

Meteorological data during the first and second growing
seasons

Effect of different water content on root elongation (cm),
shoot elongation (cm), total chlorophyll content, relative
water content (RWC) % and electrolyte leakage (EL) % at
28 days after sowing for two wheat cultivars.

Effect of different water content on lipid peroxidation
(malondialdehyde content (MDA)), phenols content, proline
content at 28 days after sowing for two wheat cultivars.

Effect of different water content on antioxidative enzymes at
28 days after sowing for two wheat cultivars.

Effect of different water content on growth criteria of two
wheat cultivars (Sakha 93 and Giza 168 cultivars) in two
growing seasons (2006/2007 and 2007/2008).

Effect of different water content on number of spikes,
number of tillers/plant and number of spikelets/spike of two
wheat cultivars (Sakha 93 and Giza 168) in two growing
seasons (2006/2007 and 2007/2008).

Effect of different water content on spike length, spike
weight/plant and number of grains/spike of two wheat
cultivars (Sakha 93 and Giza 168) in two growing seasons

Page
19
19
20

21

32

38

43

47

50

53



11

12

(2006/2007 and 2007/2008).

Effect of different water content on grain yield/plant, weight
of 100 grains and straw yield/plant of two wheat cultivars
(Sakha 93 and Giza 168) in two growing seasons
(2006/2007 and 2007/2008).

Effect of different water content on crop, tillering, harvest
indexes and biological yield/plant of two wheat cultivars
(Sakha 93 and Giza 168) in two growing seasons (2006/2007
and 2007/2008).

56

59



No.

LIST OF FIGURES

Fig

Effect of different water content on root elongation (cm) at 28
days after sowing for two wheat cultivars (Giza 168 and
Sakha 93)

Effect of different water content on shoot elongation (cm) at
28 days after sowing for two wheat cultivars (Giza 168 and
Sakha 93)

Effect of different water content on chlorophyll (%) at 28
days after sowing for two wheat cultivars (Giza 168 and
Sakha 93)

Effect of different water content on relative water content
(RWC) (%) at 28 days after sowing for two wheat cultivars
(Giza 168 and Sakha 93)

Effect of different water content on Electrolyte leakage (EL)
(%) at 28 days after sowing for two wheat cultivars (Giza 168
and Sakha 93)

Effect of different water content on malondialdehyde (MDA)
content (UMol g-1FW) at 28 days after sowing for two wheat
cultivars (Giza 168 and Sakha 93)

Effect of different water content on phenolic compounds
content (ug g-1DW) at 28 days after sowing for two wheat
cultivars (Giza 168 and Sakha 93)

Effect of different water content on proline content ( ug g-
1FW) at 28 days after sowing for two wheat cultivars (Giza
168 and Sakha 93)

Effect of different water content on activity of superoxide
dismutase (SOD) (IU. mgl protein) at 28 days after sowing
for two wheat cultivars (Giza 168 and Sakha 93)

Page

25

26

28

29

31

34

35

37

40



10

11

12

13

Vi

Effect of different water content on activity of ascorbate
peroxidase (APX) (IU. mgl protein) at 28 days after sowing
for two wheat cultivars (Giza 168 and Sakha 93).

Effect of different water content on activity of peroxidase
activity (POD) (IU. mg-1protein) at 28 days after sowing for
two wheat cultivars (Giza 168 and Sakha 93)

Effect of different water content on activity of catalase (CAT)
(IU. mg-1protein) at 28 days after sowing for two wheat
cultivars (Giza 168 and Sakha 93)

Effect of different water content on activity of phenyl alanine
(PAL) (umol h -1mg-1lprotein) at 28 days after sowing for
two wheat cultivars (Giza 168 and Sakha 93)

41

41

42

42



