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INTRODUCTION 

 Stresses affecting plants:

 Plant stresses are external conditions that affect the growth, development, and

the productivity of the plants, divided to: Abiotic and biotic stresses

3Fig.: Types of stresses



ALKALINITY:

 Alkalinity: is the increscent in the soil pH to more than 7,

due to the accumulation of alkaline salts such as CaCO3

and NaHCO3.

 Sources of alkalinity:

1- Quarries.

2- Weathering.

3- Coal-fired boilers.
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EFFECTS OF ALKALINITY ON 

VEGETATION:
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Fig.: Effects of alkalinity on plants



QUARRIES IN PALESTINE

 Quarrying is a form of land use method concerned in land benefit through

stone extraction from rocks with different methods such as, rock drills, and

explosions.
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 In Palestine, stone and

marble industries locally

considered as white-gold

due to its capital income.

Fig.: Quarry in Tapuah/Palestine



QUARRIES IN PALESTINE

Quarries are newly recognized as abiotic stresses that negatively

affect eco-system:

1- Air, water, soil pollution,

and noise pollution.

2- Affecting ecological balance.

3- Damaging of biodiversity.
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BARLEY (HORDEUM VULGARE L.)

 is an annual, diploid, monocot plant, and the fourth important cereal crop

in the world.

 Medicinal importance: Provides all nutrients, reduce the cholesterol,

improve digestion, control blood sugar.

8Fig.: Barley 



PROBLEM STATEMENT:

 Due to many type of stresses such as high alkalinity in soil, the agriculture in

Palestine has been retreating in the last decades.

 Even though the large benefit of barley in Palestine, it is the most affected crop

from these stresses.

 On the other hand, quarries are threatening the agriculture and crop plant

cultivation by introducing high alkalinity to the soil.

 In this context, we will explore cultivar(s) that are resilience to high alkalinity

of quarries, their landfill and nearby areas in agriculture.
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AIMS AND OBJECTIVES:

 The Aim:

To investigate the effects of alkalinity in Palestinian barley cultivars.

 Objectives:

1. To investigate the effects and consequences of alkalinity on seed 

germination, early growth stage and the harvest yield. 

2.  Explore the cultivar(s) that most resistant to soil alkalinity. 

3.  Suggest a better way to resume the productivity of the quarries and their 

landfill. 
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METHOD:

 The 10 cultivars (Baladi, Improved Baladi, Rihane, ICARDA 1 and 15, ACSAD

68, 176, 1417, 1732 and 1744) provided kindly by NARC are going to be

cultivated on the 4 concentrations of (CaCO3) (0mM, 50mM, 85mM and

120mM), to study the effect of alkalinity on barley growth and seed germination,

according to these steps:

1- Soil Analysis.

2- Media preparation.

3- Seed disinfection.

4- Incubation process.

5- Growth parameters analysis.

6- Anatomical analysis.
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Soil Analysis

 For pH measurement the soil

was mixed with D. water, and

then measured with the pH

meter.

 CaCO3 % measurement was

done by digestion of the

quarries soil using HCL then

titrated with NaOH.
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Seed disinfection

 Seeds of the 10 cultivars were disinfected using Tween-20, 1% sodium

hypochlorite and 70% ethanol. Then incubated in a tissue culture room.
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Fig. 10: ICARDA 1 seedling

Growth parameters analysis

 For morphological analysis the root

numbers, length and shoot length were

measured.

 Then the shoot and root were cut to

calculate their biomass.
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Anatomical analysis

 Segments from the shoot and

roots were fixed in FAA. The

segments then are processed in

a dehydration, clearing,

infiltration and embedding

process. At last the segments

are cut into cross sections, and

stained with Safranin and Fast

green to be examined under

microscope.



RESULTS: 
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1. Soil analysis: pH and CaCO3

Table : Soil analysis (measurement of pH level in the soil and CaCO3 concentration).
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2. Effects of alkalinity stress on seed germination

RESULTS CONT.: 

Fig.: Germination percentage of ten barely cultivars growing in Palestine under the effect of 0, 50, 85 and 120mM CaCO3.

2.1. Effect of alkalinity on germination percentage



18

RESULTS CONT.: 

Fig.: Average G50 for ten barely cultivars under the effect of 0, 50, 85 and 120mM CaCO3.

2.2. Effect of alkalinity on G50
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3. Effects of alkalinity stress on growth parameters during 

early growth stage

RESULTS CONT.: 

Fig.: The average length of the shoot system (cm) during the early growth stage (10 days) for ten barely cultivars under 

the effect of 0, 50, 85 and 120mM CaCO3

3.1. Effect of alkalinity on shoot length
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RESULTS CONT.: 

3.2. Effect of alkalinity on root length

Fig.: The average length of the root system (cm) during the early growth stage (10 days) for ten barely cultivars under the 

effect of 0, 50, 85 and 120mM CaCO3
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RESULTS CONT.: 

3.3. Effect of alkalinity on root number

Fig.: The average number of roots during the early growth stage (10 days) for ten barely cultivars under the effect of 0, 50, 

85 and 120mM CaCO3. 
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RESULTS CONT.: 

3.4. Effect of alkalinity on dry weight of shoot system

Fig.: The dry weight percentage of the shoot system during the early growth stage (10 days) for ten barely cultivars under 

the effect of 0, 50, 85 and 120mM CaCO3.
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RESULTS CONT.: 

3.5. Effect of alkalinity on dry weight of root system

Fig.: The dry weight percentage of the root system during the early growth stage (10 days) for ten barely cultivars under 

the effect of 0, 50, 85 and 120mM CaCO3.
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RESULTS CONT.: 

Graduation Project 2021

3.6. Effect of alkalinity on total water content of shoot system

Fig.: The total water content of the shoot system during the early growth stage (10 days) for ten barely cultivars under the 

effect of 0, 50, 85 and 120mM CaCO3.
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RESULTS CONT.: 

3.7. Effect of alkalinity on total water content of root system

Fig.: The total water content of the root system during the early growth stage (10 days) for ten barely cultivars under the 

effect of 0, 50, 85 and 120mM CaCO3.
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Fig.: Micrograph of root cross section 

of Icarda 1 cultivar grown in 0mM 

CaCO3 (Control). 

Fig.: Micrograph of root cross section 

of Icarda 1 cultivar grown in 120mM 

CaCO3. 

4. Anatomical analysis

RESULTS CONT.: 



CONCLUSION
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 Alkalinity stress is one of the most abiotic stresses that threatens the seed

germination and growth stages of the certified 10 Palestinian barley cultivars.

 ICARDA 1 is the most resistant one during the seed germination due to high

seed germination that is 90% at 120mM CaCO3, low G50 time, and high dry

weight to water content ratio.

 Improved Baladi cultivar is the most sensitive cultivar. On the other hand most

cultivars are resistant to the high alkalinity even at 120mM CaCO3.



 At the end of this research project, we recommend:

1- Further research to explore the mechanisms action of alkalinity

(CaCO3) on vegetation.

2- To integrate the tolerant species in a roadmap of rehabilitation of

quarries.

3- To re-assess the legislations for quarrying in Palestine in the

frame of mitigation the pollution from quarries industry.

28

RECOMMENDATIONS
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Questions


