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ABSTRACT: Sixteen barley (Hordeum vulgare) genotypes, namely G30, G54, G65, G74, G77, G83, 
G94, G98, G116, G119, G126, G127, G142, G144, G154 and G169, were subjected to adequate 
irrigation during their growing season and to drought only during spike development stage, to evaluate 
the performance of leaves subjected to hood desiccations. The obtained results revealed that water loss 
from droughted barley substantially exceeded that of adequately irrigated barley at 3rd, 4th, 6th, and 10th 
hrs, after desiccation in controlled hood by 36.94, 82.06, 292.02, and 64.92%, respectively. In contrast, 
water loss from leaves of adequately irrigated barley were significantly higher than that of droughted 
leaves at 1st, 7th, 8th and 9th hrs by 58.42, 867.99,130.38 and 365.42%, respectively. The highest 
transpiration in irrigated genotypes at 7th hr was confined to G154 (20.247%).The highest transpiration 
of droughted barley at 7th hr was recorded in G65 (30.234%). On the other hand, the lowest 
transpiration of droughted barley genotypes was found in G119 (9.91%).Water loss from droughted 
leaves governed by linear type, whereas, irrigated leaves were dominated by quadratic type. Percentage 
water loss from water stressed leaves dominated that of irrigation from 1st to 6th then shifted for the favor 
of irrigated leaves from 7th to 11th hr. Genotypes can be categorized according to their drought 
resistance as fellow: G54, G116> G154, G94, G169, G74, G77, G144 G98, 127 > G30, G142, G126> 
G83, G65, G119. 
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INTRODUCTION 
 

 Evapotranspiration of water from detached leaves with time varied among cultivars. It is dominated by initial 

water content of leaves, stature of epidermal protection tissues including cuticle, and stomata behaviour (Abdel and 

Bamerni, 2011). Stomata aperture appeared to be highly dependent on Abscisic acid (ABA) accumulation in guard 

cells and time required for accumulation (Dohuky, et al., 2011). Differences among cultivars in the accumulation of 

ABA referred to the genetic capabilities in urging their acquired systematic resistance by which leaves conserve 

reasonable water content of their internal tissue (Abdel et al., 2013). They found that Candela dighiaccio radish 

cultivar highly exceeded its corresponding Burro gigante in free ABA. Subsequently, leaves desiccation adopted to 

discriminate between susceptible and drought resistance cultivars (Tyree et al., 2002). They reported that 

mechanisms of drought resistance can be divided into two classes: desiccation-delay and desiccation-tolerance. 

Desiccation-delay involves traits that increase access to water and reduce water loss. These include deep roots, 

early stomatal closure, low cuticular conductance, water storage in plant organs, and leaf shedding. Desiccation-

tolerance is promoted by physiological traits that permit continued water transport, gas exchange or cell survival at 
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low water content (WC) and low water potentials (Y), such as osmotic adjustment, decreased vulnerability of xylem 

to embolism, and the ability of cells (especially meristems) to remain alive at low water content (WC) or ᴪ. 

   Many species have been compared in terms of the ᴪ stem needed to induce 50% loss of hydraulic conductance, 

(ᴪ 50PLC), and there has been a satisfying general correlation in which species preference to wet versus dry sites 

correlates with less negative to more negative values of ᴪ 50PLC, respectively. The presumption is that the plants 
tend to die when PLC approaches 100%, but, as far as is known, there are no studies of whole tropical or 
temperate plants that demonstrate what values of  water content (WC) correlate with plant death. There have been 
studies of leaf tissue viability after desiccation but field experience has revealed that many plants are still alive even 
after most or all leaf tissue is dead. (Buckley et al., 1980; Peace and Macdonald, 1981; LoÈsch, 2001). The 
objective of this study was to evaluate the performance of irrigated and droughted detached leaves of 16 barley 
genotypes subjected to desiccations from saturation to wilting and then to oven drying. Leaf desiccation is a quick 
method to discriminate between drought tolerance and susceptible genotypes. It enables the detection of 
differences in desiccation reaction between leaves detached from 16 droughted and irrigated barley genotypes. 
 
Materials and Methods 
  This experiment conducted at Institute Fur Gartenbauliche Produckions Systeme, Biologie, Liebniz Universitat, 
Hannover, Germany. 16 Barley (Hordeum vulgare) newly produced genotypes, namely G30, G54, G65, G74, G77, 
G83, G94, G98, G116, G119, G126, G127, G142, G144, G154 and G169, subjected to adequate irrigation and to 
drought during flowering and seed development stage. The objective of this study was to evaluate the genotypes 
performance under both adequate watering and the impacts of drought upon flowering and seed filling. 
 
Experimental design 
  Split plot within Randomized Complete Block Design selected for this investigation; the main plot represents 
irrigation (A), where adequate during completely growing season (a1) and droughted plots during flowering and 
seed development stage (a2). The sub plot (B) represented by 16 barley genotypes. Therefore, the experiment 
contained 32 treatments each repeated four times and each replicate grown in 7m2 at seeding rate of 300 seeds.m-

2. 
Cultural practices  
  Two lines driving greenhouses motivated by electrical motors were used one for adequate irrigation plots and the 
other one for droughted plots. Barley plants covered with greenhouse whenever rainfall should be avoided during 
the growing season. Greenhouse land ploughed, dissected to cope with the experimental design, and then sown in 
rows with barley genotypes. Field meteorological data obtained from the Institute environment control cabinet 
(Figure, M1-8). Seeds were sown on 6th April 2014 according to the selected experimental design, seeding was 
fulfilled in rows with intra spaces of 15 cm and finally plants were harvested on 15th August 2014. Soil moisture 
content during the growing season for both irrigated and droughted greenhouses was monitored using TIME 
DOMAIN REFLECTOMETRY (TDR). Irrigation frequencies, quantity, and dates illustrated in Figure (M9). 
  Leaves were detached from irrigated and droughted barley plots, weighed and then saturated in water for 12hrs 
and pressed in tissues to remove free water and reweighed. Hood temperatures were fixed at 21±1oC and airflow 
was fixed through gap height of 15cm. 128 samples of leaves were weighted each hr until they ceased to lose 
weight and finally, leaves were oven-dried at 50oC for 8hrs and their dry weights were recorded. Water holding 
capacity (LHC) calculated from leaf saturation weight (Lfwt) – weight of oven-dried leaf (Ldwt). Water transpired at 
each desiccation hr was expressed as percentage of (LHC) as the below equation: Water loss % = weight of leaf at 
any given hr – leaf weight at the next hr/ LHC. Data analyzed by SAS 9.3, Duncan test at 0.05 level applied for 
mean separation.   
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Figure (M1). Maximum, minimum and 
average temperatures (oC) for 25 weeks 
growing season duration 

 
Figure (M2). Maximum, minimum and 
average relative humidity (%) for 25 weeks 
growing season duration 

 
Figure (M3). Maximum, minimum and 
average rainfall (mm) for 25 weeks 
growing season duration 

 
Figure (M4). Maximum, minimum and 
average CO2 (ppm) for 25 weeks growing 
season duration 
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Figure (M5). Maximum, minimum and 
average photosynthesis active radiations 
(µmol. photon. m-2.s-1) for 25 weeks 
growing season duration 

 
Figure (M6). Maximum, minimum and 
average wind speed (m.s-1) for 25 weeks 
growing season duration 

 
Figure (M7). Maximum, minimum and 
average light intensity (klx) for 25 weeks 
growing season duration 

 
Figure (M8). Maximum, minimum and 
average global radiation (w.m-2) for 25 
weeks growing season duration 

   

 
Figure (M9). Irrigation number, quantities of applied water and date of supplementary 
irrigation of 16 barley genotypes for irrigated and droughted treatments 
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Results and Discussion 
A. Desiccation of irrigated and droughted barley leaves 
  The obtained results (table, R1) revealed that water loss from droughted barley substantially exceeded that of 
adequately irrigated barley at 3rd, 4th, 6th, and 10th hrs, after desiccation in controlled hood by 36.94, 82.06, 292.02, 
and 64.92%, respectively. In contrast, water loss from leaves of adequately irrigated barley were significantly 
higher than that of droughted leaves at 1st, 7th, 8th and 9th hrs by 58.42, 867.99,130.38 and 365.42%, respectively, 
after desiccation commencement in controlled hood. These results suggested that water content at the 1st hr in 
irrigated leaves was higher than that in droughted leaves, besides it was not hold as tight as in droughted leaves 
then at 2nd hr insignificant differences detected between them. Water loss from leaves is usually dominated by 
stomata closure. When plants encounter water deficits their stomata close, thus reducing water loss from the 
leaves. Thus, Stomata close because guard cells fail to retain the solutes necessary to generate the osmotic 
potential necessary to remain open ((Tang et al., 2005).). 
 
Table (R1). Percentage of evapotranspiration out of irrigated and droughted detached leaf holding water capacity (LHWC) during 11 serial hours 
in hood 21oC ±0.5 

Treatment 1st h 2nd h 3rd h 4th h 5th h 6th h 7th h 8th h 9th h 10th h 11th 

Wet 34.213A A 13.96 B 7.256 B 5.241 A 5.883 B 4.7276 A 13.321 A 2.347 A 2.32 B 2.927 A 20.204 

Dry 21.596B A 14.5 A 9.936 A 9.542 A 5.629 A 18.53 B 1.3761 B 1.019 B 0.498 A 4.828 B 0.000 

 
B. Genotype responses 
  The obtained results (table, R2) manifested that the highest water loss at 1st desiccation hour of barley irrigated 
leaves was observed in G83 (42.403%), which insignificantly differing G54 (30.185%), G77 (32.132%), G119 (40%) 
and G169 (32.516%). While, the lowest water loss was found in G65 (19.1%), which insubstantially differing from 
G30 (21.739%), G142 (21.157%), G144 (19.69%), G116 (23.973%) and G94 (24.068%). Differences in water loss 
among genotypes can be attributed to the capability of individual cultivar in accumulating the water attracting 
materials in their leaves such as polymers and osmolytes. Significant differences were not detected during 2nd, 3rd 
and 4th hrs of desiccations, where, genotypes were not completely governed their leaves water loss. Differences 
were apparantly observed at 5th hr of desiccation, which might be due to the genotypes capabilities in controlling 
water loss through stomata closure. The highest water loss after 5th hr was concomittant to G154 (6.78%). While, 
the lowest water loss was coincided to G94 (4.2872%), which insubstantially differing with G116 (94.983%), G144 
(5.44%) and G169 (4.4735%). Water loss seems to be controlled during 5th, and 6th, hr of desiccations and lately at 
7th hr genotypes lost their capabilities to prevent water loss. The rest of leaf containing water was removed by 
oven where the highest removed water was confined to G116 (16.613%), which significantly exceeded that of the 
lowest removed water in G83 (1.795%) and G119 (1.239%). Difference in responses to desiccation among 
genotypes can be referred to their acquired systematic resistance (ASR) for avoiding water loss to sustain 
resonable moisture in the mesophyll, such system is completely controlled by gen expressions, which highly 
dependent upon genome diversity of individual genotype, and their capabilities in accumulating ABA to initiate 
stomata closure (Abdel and Al-Hamadany, 2010).  
 
 
Table (R2). Percentage of evapotranspiration of 16 barley genotypes detached leaf holding water capacity (LHWC) during 11 serial hours in 
hood 21oC ±0.5 

Genotypes 1st h 2nd h 3rd H 4th h 5th h 6th h 7th h 8th h 9th h 10th h 11th 

30 21.739C 11.664A 10.669A 9.566A 5.987A-D 9.696DE 7.949A-C 1.763B 1.7374AB 8.499A 10.729AB 

54 30.19A-C 11.226A 8.001A 6.754A 6.209A-C 9.678DE 9.486AB 1.843B 1.2683AB 4.238BC 11.111AB 

65 19.1C 13.175A 6.149A 5.919A 5.664A-D 17.311A 8.307A-C 1.068B 1.8991AB 4.836A-C 16.571A 

74 29.077BC 15.109A 9.35A 7.962A 6.193A-C 10.221C-E 7.305A-C 3.07B 0.954AB 1.984C 9.363AB 

77 32.13A-C 20.297A 11.236A 6.565A 5.559A-D 7.211DE 4.855CD 1.464B 2.9353A 1.948C 5.798AB 

83 42.40A 13.458A 9.282A 7.222A 5.992A-D 9.069DE 2.524D 1.519B 1.4201AB 5.321A-C 1.795 B 

94 24.068C 13.01A 8.828A 8.278A 4.2872D 11.263B-E 8.285AB 5.532A 0.8585AB 2.052C 13.537AB 
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98 28.574BC 12.908A 8.415A 7.461A 6.6599AB 13.23A-D 7.548A-C 1.134B 1.5634AB 2.679C 9.826AB 

116 23.973C 11.471A 8.14A 6.227A 4.893B-D 13.1A-D 6.703A-D 1.32B 1.2917AB 7.773AB 16.613A 

119 40.906AB 17.775A 8.787A 6.981A 5.345A-D 6.909E 5.29B-D 0.266B 0.4705 B 2.745C 1.239 B 

126 30.45A-C 12.15A 7.787A 7.229A 5.485A-D 9.313DE 8.256A-C 0.686B 1.3237AB 2.549C 14.77AB 

127 28.552BC 14.52A 9.143A 8.038A 6.4453AB 12.284A-E 8.724A-C 1.509B 1.2132AB 3.233C 6.338AB 

142 21.157C 13.521A 7.964A 8.39A 6.6801AB 15.9A-C 5.925B-C 2.426B 1.9719AB 4.425A-C 11.644AB 

144 19.679C 17.862A 11.106A 6.86A 5.44A-D 12.743A-E 7.866A-C 1.578B 1.1655AB 3.759BC 11.94AB 

154 21.965C 17.874A 5.554A 8.406A 6.7812A 16.725AB 10.732A 1.352B 1.5425AB 3.19C 5.879AB 

169 32.52A-C 11.615A 7.125A 6.412A 4.4735CD 11.438A-E 7.817A-C 0.398B 0.9205AB 2.807C 14.479AB 

 
C. Genotype Responses to adequate irrigation and drought 
  Results of droughted and adequately irrigated of desiccated leaves (table, R3) exhibited that highest water loss of 
adequately irrigated barley at 1st hr desiccation was observed in G83 (45.611%), which insignificantly differing from 
G119 (33.43%) and G169 (31.15%). The lowest water loss was found in G74 (17.23%), which insignificantly 
differing with G77 (18.66%) and G116 (21.3%). Desiccation of droughted barley showed that the highest water loss 
at 1st hr was concomitant with G119 (48.381%), which insubstantially differed with G77 (45.632%), G83 (39.19%), 
G127 (32.61%), G98 (39.19) and G169 (33.88%). On the other hand the lowest water loss at 1st hr was 
accompanied to G154 (24.62%), G65 (25.18%) and G116 (26.65%). Gradual Reduction in water loss was 
continued during 2nd, 3rd and 4th,  desiccation hrs. Striking differences among investigated genotypes were 
apparant at 5th hr, where the highest water loss observed in irrigated G127 (7.398%), which was significantly 
differed from the lowest water loss at 5th hr G94 (2.762%), G116 (3.778%), G144 (4.077%) and G169 (3.851%). 
The highest water loss from droughted barley leaves at 5th hr was confined to G54 (6.222%), which significantly 
differed from the lowest transpired water G119 (3.614%). These results suggested that barley genotypes urged 
their acquired systematic resistance to avoid water loss at 5th hr and continued to suffer during 6th hr, and then 
they lost their resistance at 7th hr desiccation, approach-wilting point. The highest transpiration in irrigated 
genotypes at 7th hr was confined to G154 (20.247%), which insignificantly differed with G54 (16.63%), G65 
(14.83%), G98 (14.094%), G127 (16.276%), G144 (13.892%) and G169 (15.022%). Whereas, the lowest water 
loss was observed in G83 (3.55%), G77 (8.838%), G142 (9.491%) and G116 (10.818%). The highest transpiration 
of droughted barley at 7th hr was recorded in G65 (30.234%), which insignificantly differed with G116 (22.988%) 
and 154 (27.992%), on the other hand, the lowest transpiration of droughted barley genotypes was found in G119 
(9.91%), which insignificantly differed from G83 (15.124%), G77 (10.15%), G74 (14.7%) G54 (15.109%) and G30 
(14.704%). The highest oven removed water of irrigated barley was detected in G116 (33.226%), which 
insubstantially differed with G30 (21.459%), G54 (22.22%), G65 (33.143). In contrast the lowest oven removed 
water was concomitant with G119 (2.498%), G83 (3.589%), G77 (11.59%) and G127 (12.675%). On the other 
hand, the highest oven removed water of droughted barley was recorded in G30 (10.605%), which insignificantly 
differed from G65 (7.996%), G116 (8.836%). While, the lowest oven removed water of droughted barley was found 
in G74 (1.322%), which insignificantly differed with G77 (2.761%), G94 (2.59%), G119 (2.584%), G127 (4.395%), 
G142 (7.13%), G144 (5.389%) and (4.533%). 
  Insignificant differences observed among adequately irrigated and droughted barley genotypes figure, R1 and 
R2). On the other hand distribution of transpired water during desiccation episodes differences were apparant 
among desiccation hrs (Figure, R3 and R4). These figure suggested that maximum transpired water occurred at 
1st hr for both irrigated and droughted leaves then water loss reduced gradually until 5th and 6th hrs, then water 
loss abrabptly increased at 6th and 7th for droughted and irrigated, respectively. After wilting 7th, and 8th, hrs water 
loss attain its lowest values. Finally, oven drying of irrigated barley leaves lost higher water than droughted leaves. 
Therefore, desiccation can be categorized in to controlled transpiration from 1st, to 6th hr in droughted and to 7th hr 
in irrigated leaves. The next stage was uncontrolled stage from 6th and 7th till 9th and 10th hrs for droughted and 
irrigated, respectively.     
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Figure (R1). Evapotranspiration percentage (y) of droughted genotypes detached 
leaves (x)  subjected to desiccation under constant air flow at 21oC in hood for 10 hrs 

 
Figure (R2). Evapotranspiration percentage (y) of irrigated genotypes detached leaves 
(x) subjected to desiccation under constant air flow at 21oC in hood for 11 hrs 

 
Figure (R3). Evapotranspiration percentage (y) of irrigated barley detached leaves (x)  
subjected to desiccation under constant air flow at 21oC in hood for 11 hrs 

  
Figure (R4). Evapotranspiration percentage (y) of droughted barley detached leaves (x) 
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subjected to desiccation under constant air flow at 21oC in hood for 11 hrs  

 
Table (R3). Percentage of evapotranspiration out of 16 barley genotypes grown under wet and dry condition 
detached leaf holding water capacity (LHWC) during 11 serial hours in hood 21oC ±0.5 

 
1st h 2nd h 3rd h 4th h 5th h 6th h 7th h 8th h 9th h 10th h 11th h 

30 
W 

9.417G 
11.638A-
C 

13.218A 10.742A 
6.241A-
E 

4.689G 
12.915B-
D 

1.253B 2.035B 6.393A-E 
21.459A-
C 

54 
W 

24.52C-G 9.506A-C 6.044AB 4.528C-H 
6.197A-
E 

4.246G 16.632AB 2.064B 1.611B 2.434B-E 22.222AB 

65 
W 

13.02FG 
15.824A-
C 

4.453AB 3.25F-H 
5.323A-
E 

4.387G 
14.831A-
D 

0.952B 3.141B 1.677DE 
33.143A-
C 

74 
W 

17.23D-G 
15.934A-
C 

8.305AB 6.408A-H 
6.968A-
C 

5.741G 
13.774B-
D 

2.486B 1.779B 
2.646C-
E 

18.726A-
D 

77 
W 

18.63D-G 24.459A 11.783A 4.355D-H 
6.623A-
C 

4.272G 8.838DE 2.498B 5.765A 1.18E 
11.595B-
D 

83 
W 

45.611AB 
11.013A-
C 

7.083AB 5.146B-H 
6.475A-
D 

3.013G 4.355EF 2.858B 2.657B 
8.207A-
C 

3.589CD 

94 
W 

13.094FG 
10.155A-
C 

6.145AB 7.022A-H 2.762F 3.747G 
15.955A-
C 

10.815A 1.717B 1.514DE 27.075AB 

98 
W 

23.53C-G 
10.851A-
C 

6.665AB 5.511A-H 7.258AB 5.312G 
14.049A-
D 

1.882B 2.955B 
2.339C-
E 

19.652A-
D 

116 
W 

21.3C-G 
11.557A-
C 

7.029AB 3.094F-H 3.778EF 3.21G 
10.818B-
D 

0.894B 1.397B 6.71A-E 33.226A 

119 
W 

33.43A-D 
17.611A-
C 

8.485AB 5.998A-H 
7.076A-
C 

3.908G 
10.094C-
E 

0.5B 0.941B 2.905B-E 2.478D 

126 
W 

25.15C-G 6.36C 4.202AB 3.653E-H 
5.394A-
C 

4.36G 
15.849A-
C 

1.233B 2.457B 
1.801C-
E 

29.54AB 

127 
W 

24.49C-G 
12.692A-
C 

8.031AB 6.012A-H 7.398A 5.863G 
16.276A-
C 

2.457B 2.033B 
2.071C-
E 

12.675B-
D 

142 
W 

14.31E-G 13.8A-C 6.901AB 6.513A-H 7.23AB 10.541G 9.491DE 3.382B 2.827B 1.72DE 23.288AB 

144 
W 

11.346G 
21.151A-
C 

12.407A 2.786H 
4.669B-
F 

4.077G 
13.982A-
D 

1.996B 1.576B 
2.129C-
E 

23.881AB 

154 
W 

19.31E-G 22.621AB 1.269 B 5.931A-H 
6.886A-
C 

5.459G 20.247A 2.018B 2.654B 
1.847C-
E 

11.759B-
D 

169 
W 

31.15A-F 8.127BC 4.073AB 2.911GH 
3.851D-
F 

2.815G 
15.022A-
D 

0.269B 1.556B 1.263E 28.958AB 

30 
D 

34.06A-E 11.69A-C 8.12AB 8.39A-G 
5.732A-
E 

14.704C-
F 

2.984F 2.274B 1.44B 10.605A 0D 

54 35.85A-D 
12.945A-
C 

9.958AB 8.981A-E 
6.222A-
E 

15.109C-
F 

2.341F 1.622B 0.926B 6.042A-E 0D 

65 
D 

25.18C-G 
10.527A-
C 

7.845AB 8.587A-F 
6.006A-
E 

30.234A 1.783F 1.184B 0.658B 
7.996A-
D 

0D 

74 
D 

40.92A-C 
14.284A-
C 

10.395AB 9.515A-D 
5.418A-
E 

14.7C-F 0.835F 3.654B 0.129B 1.322E 0D 

77 
D 

45.632AB 
16.135A-
C 

10.69A 8.774A-E 
4.496C-
F 

10.15FG 0.872F 0.429B 0.106B 2.716B-E 0D 

83 
D 

39.19A-C 
15.903A-
C 

11.48A 9.299A-D 
5.509A-
E 

15.124C-
F 

0.693F 0.18B 0.183B 2.435B-E 0D 

94 
D 

35.04A-D 
15.865A-
C 

11.511A 9.535A-D 
5.812A-
E 

18.779C-
E 

0.616F 0.25B 0B 2.59B-E 0D 

98 
D 

33.62A-E 
14.965A-
C 

10.165AB 9.411A-D 
6.062A-
E 

21.154B-
D 

1.046F 0.385B 0.172B 3.019B-E 0D 

116 
D 

26.65B-G 
11.385A-
C 

9.252AB 9.36A-D 
6.008A-
E 

22.988A-
C 

2.588F 1.747B 1.186B 8.836AB 0D 

119 
D 

48.381A 17.94A-C 9.09AB 7.963A-H 3.614EF 9.91FG 0.486F 0.031B 0B 2.584B-E 0D 

126 
D 

35.75A-D 17.94A-C 11.371A 10.804A 
5.577A-
E 

14.266D-
F 

0.664F 0.14B 0.191B 3.298B-E 0D 

127 
D 

32.61A-F 
16.349A-
C 

10.255AB 
10.064A-
C 

5.493A-
E 

18.705C-
E 

1.172F 0.562B 0.394B 4.395A-E 0D 

142 
D 

28.01B-G 
13.243A-
C 

9.028AB 10.268AB 6.13A-E 
21.248B-
D 

2.358F 1.471B 1.117B 7.131A-E 0D 

144 
D 

28.01B-G 
14.572A-
C 

9.806AB 10.934A 
6.212A-
E 

21.409B-
D 

1.75F 1.16B 0.755B 5.389A-E 0D 
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154 
D 

24.62C-G 
13.127A-
C 

9.838AB 10.88A 
6.676A-
C 

27.992AB 1.216F 0.685B 0.43B 4.533A-E 0D 

169 
D 

33.88A-E 
15.102A-
C 

10.177AB 9.912A-D 
5.096A-
F 

20.06B-D 0.612F 0.527B 0.285B 4.351B-E 0D 

     
Regression analysis of leaves desiccations of irrigated and droughted barley genotypes (figures, 5-36) revealed 
that all desiccated leaves of irrigated barley were governed by quadratic regression types where, water loss 
decreased gradually during desiccation and then commenced to increase except in G30 which governed by cubic 
regression and G83 dominated by linear regression type. All desiccated leaves of droughted barley genotypes 
overwhelmed by linear regressions. These results suggested that desiccation of leaves of droughted barley more 
capable to control of water transpiration than that of adequately irrigated barley. Owing to previous accumulated 
ABA in their leaves, as these leaves were experianced drought. Desiccation tolerance has been defined as the 
ability of an organism to equilibrate its internal water potential with that of moderately dry air, and then resume 
normal function after rehydration (Alpert, 2000). Air dryness at a relative humidity of 50% at 28oC would equate to a 
water potential of – 100 MPa (Gaff, 1997), a water deficit that would be lethal to the majority of modern day 
flowering plants. However, a few resurrection plants possess vegetative tissues that can tolerate loss of greater 
than 90% of their cellular water, and some can tolerate drying to water potentials as low as – 650 MPa without 
injury (Gaff, 1997).  
 

Figure (R5). Genotype 30 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 Figure (R6). Genotype 30 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 

Figure (R7). Genotype 54 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

Figure (R8). Genotype 54 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 
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Figure (R9). Genotype 65 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

Figure (R10). Genotype 65 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 

 Figure (R11). Genotype 74 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 Figure (R12). Genotype 74 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 

 Figure (R13). Genotype 77 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 Figure (R14). Genotype 77 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 
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 Figure (R15). Genotype 83 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 
Figure (R16). Genotype 83 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs  

 Figure (R17). Genotype 94 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 Figure (R18). Genotype 94 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 

 Figure (R19). Genotype 98 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 Figure (R20). Genotype 98 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 
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Figure (R21). Genotype 116 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 
Figure (R22). Genotype 116 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 11hrs 

 Figure (R23). Genotype 119 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 
Figure (R24). Genotype 119 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 

 Figure (R25). Genotype 126 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 Figure (R26). Genotype 126 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 
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Figure (R27). Genotype 127 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 Figure (R28). Genotype 127 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 

 
Figure (R29). Genotype 142 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 
Figure (R30). Genotype 142 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 

 Figure (R31). Genotype 144 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 Figure (R32). Genotype 144 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 
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 Figure (R33). Genotype 154 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 Figure (R34). Genotype 154 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 

 Figure (R35). Genotype 169 
evapotranspiration responses of irrigated 
detached leaves desiccation in hood of 
constant air flow at 21oC for 11hrs 

 
Figure (R36). Genotype 169 
evapotranspiration responses of 
droughted detached leaves desiccation in 
hood of constant air flow at 21oC for 10hrs 

 
  Differences percentages of desiccation leaves between individual irrigated and its corresponding droughted barley 
genotypes showed that at 1st hr of desiccation; droughted leaves lost higher water than that lost from irrigated 
leaves (figure, R37) in all genotypes except G8, then at 2nd desiccation hr G65, G74, G77, G144 and G154 shifted 
their transpirations to the favour of irrigation (figure, R36). At 3rd hr, transpiration (figure, R38) droughted leaves 
transpired higher water than their corresponding irrigated in all genotypes except G30, G77, and G144. At 4 th hr 
(figure, R39) droughted leaves in all genotypes transpired substantially higher water than their corresponding 
irrigated leaves except G30, which showed considerable water loss at 1st hr from its droughted leaves. At 5th hr of 
desiccation G65, G94, G119, G144, and G169 transpired significant water from their dried leaves, as compared to 
their corresponding irrigated leaves (figure, R40). During 6th hr of desiccation (figure, R41) droughted leaves 
apparently transpired higher water, as compared to their corresponding irrigated leaves. At 6 th hr, droughted leaves 
lost their abilities to hold water, since they approach their wilting point and losing their viabilities. The prevailing 
transpired water from droughted leaves over irrigated leaves during 1st to 6th desiccation hrs referred to the higher 
stomata number and smaller stomata sizes of droughted leaves, which facilitate more transpired water, as 
compared to irrigated leaves of larger stomata sizes and lower stomata populations (Abdel and Al-Hamadany, 
2010). During the 7th hr, of desiccation irrigated leaves transpired higher water than that of droughted, due to their 
higher water content as compared to droughted leaves, which lost most of their water at 6th hr, (figure, R42). These 
results suggested that irrigated leaves approached their wilting point I hr later than their corresponding droughted 
leaves. Water evaporation after wilting, irrigated leaves overwhelmed the droughted leaves among genotypes 
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(figure, R43-45). Water loss ceased after 10th hr desiccation in droughted leaves and 11th hr, in irrigated leaves. 
Oven dried leaves to withdraw water from leaves (figure, R46) revealed higher water loss from irrigated leaves, as 
compared to droughted leaves. Irrigated leaves sustained more accumulated nutrients, as compared to droughted 
leaves, owing to the low photosynthetic rate and higher destructions of starch, amino acids besides low nutrient 
absorption, and these materials are responsible for the production of compatible solutes to create osmosis for 
water attractions required for water loss reductions. Differences between wet and dry (Δ percentage = irrigated leaf 
fresh weight – droughted leaf fresh weight of the same cultivar/ drought leaf weight x 100 at a given hr) revealed 
the differences in water loss of the given genotype at any desiccation hr. Subsequently, a comparison can be made 
for the behaviour of leaves to avoid drought (Abdel, 2015).  
 

 
Figure (R37). Percentage of Δ wet – dry of 
lost water (ml) at 1st hr of varying barley 
genotypes 

 
Figure (R38). Percentage of Δ wet – dry of 
lost water (ml) at 2nd  hr of varying barley 
genotypes 

 Figure (R39). Percentage of Δ wet – dry 
of lost water (ml) at 3rd  hr of varying 
barley genotypes 

 
Figure (R40). Percentage of Δ wet – dry of 
lost water (ml) at 4th  hr of varying barley 
genotypes 

 Figure (R41). Percentage of Δ wet – dry 
of lost water (ml)  at 5th  hr of varying 

 
Figure (R42). Percentage of Δ wet – dry of 
lost water (ml) at 6th  hr of varying barley 
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barley genotypes genotypes 

  

 Figure (R43). Percentage of Δ wet – dry 
of lost water (ml) at 7th hr of varying 
barley genotypes 

Figure (R44). Percentage of Δ wet – dry of 
lost water (ml) at 8th hr of varying barley 

genotypes 

Figure (R45). Percentage of Δ wet – dry of 
lost water (ml) at 9th  hr of varying barley 
genotypes 

Figure (R46). Percentage of Δ wet – dry of 
lost water (ml) at 10th hr of varying barley 
genotypes 

 
Figure (R47). Percentage of Δ wet – dry of lost water (ml)  after oven drying at 50 oC of 
varying barley genotypes 
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