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Effect of Gamma Irradiation on the Anatomical
and Histological Structure of Some Egyptian
Wheat (Triticum aestivum L.) Cultivars

Z.A. Ali and M.S. Abdel-Hady
Botany Department, National Research Centre, Giza, Egypt.

HE EFFECT of Gamma rays ( 150, 250, 350 and 450 Gy) on the

flag teaves and stems anatomical structure in four wheat cultivars
Sids-1, Sahel-1, Sakha-93 and Giza-168 were investigated. Flag leaf
thickness was reduced with all doses of gamma-rays in both Sids-1
and Sahel-1 cultivars. However, an evident increase in thickness of
flag leaves was detected with gamma-rays levels of 250 and 450 Gy in
Sakha-93 and with 250,350 and 450 Gy in Giza 168 cultivars, The
increase or decrease occurred in flag leaf thickness was corresponded
with similar response in various tissues of flag leaf (Abaxial and
Adaxial epidermal layers, mesophyll tissue and vascular tissue). Stem
diameter/cross-section were decreased as a result of gamma irradiation in
all studied wheat cultivars except few treatments. The reduction was
assoctated with inhibition occurred in various area occupied by different
tissues of stem transverse-section (Sclerenchymatous, ground tissue,
vascular tissue and pith cavity). Sensitivity of stem tissues to gamma
irradiation was completely differ from that observed on flag leafl
tissues. Therefore, both stimulation or reduction occurred on stem
diameter/cross section was corresponded with increase or decrease in
number of ground tissue cell layers, whereas there were no change in
number of mesophyll tissue layer of flag leaf The present
investigation revealed differences in radio-sensitivity between wheat
cultivars as well as between plant tissue and organs. Flag leaves
ilssues were more sensitive to gamma irradiation than stem tissues.
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Wheat is one of the most important cereal crops used in human and animal
consumption, under environmental condition of Egypt. Wheat cultivars markedly
vary in their growth parameters and potential yield (El-Kalla er af., 1992 and
Kassam & Nasr, 1995). Recently the use of irradiation, in particular gamma-rays
was established in order to stimulate growth parameters and to induce genetic
changes in different crop plants (Abdel-Hady and Ahmed, 2004 , Amin, 2003
and Azer, 2001). Yankulov (197%) found a relationship between radio-sensitivity
and mutability of crop cultivars, Also, Ukai-Rasuo and Yamashita (1980), Xu-
Meifen and Xu-Weijie (1986) and Yi-Huying et al. {1995) reported that, the crop
cultivars could be divided into radio-sensitive and radio-resistant groups. They
also showed that, the intervarietal differences of radio-sensitivity could be
expressed as depression in growth parameters and chromesomal aberrations.
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The purpose of this study was to investigate the sensitivity of some Egyptian
wheat cultivars to gamma irradiation through anatomical and histological
examination of both leaves and stems tissues. However, no work has been
reported on the influence of gamma irradiation on the anatomical structure of
Egyptian wheat cultivars.

Material and Methods

The present investigation was carried out under greenhouse condition of
Botany Department, National Research Centre, Giza, Egypt.

A- Plant material

The prains of the four bread wheat (Trificum aestivum L.} cultivars, Sids-1,
Sahel-1, Sakha-93 and Giza-168 were supplied from Agriculture Research
Centre, Ministry of Agriculture, Giza, Egypt.

B-Methods

1- Irrgdiation

The moisture content of wheat grains were stabilized for two weeks in a
desiccator over 60% glycerin before irradiation processes (Azer, 2001). The
grains of the four wheat cultivars were subjected to gamma-rays doses of 0, 150,
250, 350 and 450 Gy. Irradiation was carried out at National Center for
Radiation Research and Technology (NCRRT), Giza, Egypt.

2- Planting
The grains of wheat cultivars were sown during winter season of 2003 and
2004 at 15" and 20 of November, respectively.

The grains of irradiated and unirradiated wheat cultivars were sown in
carthen pots 40 cm diameter containing about 12 kg of clay loam soil at the rate
of seven grains per pot, then thinned to three seedling per pot. Calcium
superphosphate { 15.5 % P,0s5) was added pre sowing at the rate of 5 g/pot.
Ammoniumn nitrate { 33.5 % N )at the rate of 5g/pot was applied twice at
seedling and tillering stages of growth.

3- Anatomical procedures

Sampies for anatomical investigation were taken from center portion of flag
leaf and third internodes of the main stem at heading stage (85 days from sowing)
samples were excised and fixed immediately for 72 hr, in a fonmaldehyde-
basedfixative containing 95% ethanol, 5 ml glacial acetic acid, 10 mi 37%
formaldehyde and 35 mi distilled water. Plant tissues were dehydrated in graded
ethanol series, embedded in paraffin wax; sectioned by rotary microtrome (10-
15 pm), stained with safranine and fast-green stain procedure (Clark, 1981) and
mounted in Canada balsam. To determine thickness of flag leaves and stems
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tissues, a standrized linear ocular micrometer was used. For anatomical
examinations, five independent plants of each treatment/genotype were chosen,
and five cross-sections per plant were obtained. Mean values of 10 readings per
cross—section + 5.E. were analyzed according to Snedecor and Cochran {1980).
The transverse-sections were examined and photographed by Nikon light
microscope and Nikon camera, Fx-35.

Resuits and Discussion

Effect of gamma irradiation on flag leaves anatomical structure of some
Egyptian wheat cultivars

The Abaxial and Adaxial epidermal layers of flag leaves of the four wheat
cultivars were composed of one layer of epidermal cells, which vary in shape
and size (Plate A, 1, 6, 11 and 16). Furthermore , the lower epidermal cells were
more bigger in size than that of the upper epidermal cells.

The response of epidermai cells to gamma iradiation was inconsistent as
recorded in Table 1. Thickness of both upper and lower epidermal cells was
slightly reduced by increasing gamma-rays dose from 250-450 Gy in Sids-1
cultivar. Whereas, no differences in thickness of both Adaxial and Abaxial
epidermal layers was recorded between irradiated and unirradiated plants in
Sabel-1 cultivar. Similar response was also observed at fower epidermal layer in
Sakha-93 cultivar. However the maximum increase in thickness of upper
epidermal layer were recorded with 150, 250 and 450 Gy gamma rays in Sakha-
03 genotype and with 250, 350 and 450 Gy gamma rays in Giza-168 genotypr
wherezs, the lower epidermal layer was only increased in thickness at gamma-
rays dose of 450 Gy in Giza-163 genotype and at 156 Gy in sids-1 genotype
(Table 1}.

As comparing to the control, normal and regular shapes of upper epidermal
cells were resulted from gamuma rays treatments at 150 and 250 Gy in sids-1
cultivars (Plate A, 2 and 3). This response was aiso observed with gamma rays
dose of 350 Gy in Sakha-93 and Giza-168 cultivars (Plate A,14 and 19).
Shrinking shape of the upper epidermal cells was recorded with gamma-rays at
150 Gy in Sahkel-1 cultivar {Plate A, 7). However, hypertrephy and irreguiax
shape of upper and lower epidermal cells was distinguished at gamma-rays doses
of 250 and 450 Gy in Giza-168 and Sakha-93 cultivars, respectively {Plate A 13,
15,18 and 19). A complete disruption of epidermal lavers was only recognized
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TABLE 1. Effect of gamma irradiation on flag leaves anatomical structure of four Egyptian wheat cultivars .

Characters and Epidermal layers Vascalar bundles
thickness {um)
Upper Lower Length Width

‘Whezat genotypes

and Gamma Mean + 8K Mean +SE Mean +SE Mean + SE
rays doses (Gy)

control i8.00 0.58 27.00 1.53 23500 289 160.00 2.89
150 18.060 1.00 28.00 1.15 120,60 231 101.00 1.73
Sids-1 250 16.00 1.73 24.00 115 158.67 133 136.00 231
350 15.00 0.58 23.00 1.53 119.00 3.06 120.00 115
450 16.00 0.58 23.00 1.73 123.00 1.73 158.00 2.08
control 17.00 .15 16.00 1.15 132.00 3.06 94.00 231
Sahel- 15G 16.00 115 1700 1.15 101.33 1.76 93.33 2.03
1 250 17.00 1.15 16.00 0.58 120.60 1.15 82.00 2.52
350 16.00 0.58 17.00 0.58 £07.00 1.73 80.00 231
450 17.00 0.58 16.00 1.73 123.00 1.73 97.33 2.96
control 16.00 1.15 25.00 1.15 120.00 1.15 121.00 1.53
Sakha- 150 23.00 1.53 23.00 2.08 80.00 1.73 96.00 173
93 250 23.00 1.73 23.00 1.73 119.60 3.06 120.00 1.73
350 17.00 1.15 24.00 1.15 118.00 1.53 83.00 1.73
450 24.00 i.15 26.060 1.15 158.33 (.88 144.00 231
control 16.00 058 24.00 1.73 163.00 173 120.00 1.73
) 150 17.00 0.58 17.00 113 123.00 1.73 103.00 2.08
Giza- 250 23.00 1353 24.00 1.73 123.00 1.73 154.00 0.58
168 350 24.00 115 23.00 173 93.00 173 83.00 2,08
N 450 2600 115 30.00 153 12300 | 208 154.00 208
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Plate A ( 1-20 ). The effect of gamma-rays trestments on the flag leaves anatomical
structure of four wheat cultivars. 1-8, Sids-1 ¢v,, 6-10 Sahel-1 ¢v. 11-15
Sakha-93 cv. and 16-20 Glzs-168 cv.; 1, 6, 11 and 16 conirol, 2, 7, 12 and 17
treatment with gamma-rays at 15¢ Gy. 3, 8, 13 and 18 treatment with 250 Gy
of gamma rays. 4, 9, 14 and 19 freatment with 350 Gy of gamma rays. 5, 10,
15 and 20 treatment with 450 Gy of gamma rays. Up., upper epidermal laver,
Le., lower epidermal layer. Me, mesophyil tissue, Pa., parenchyma cells, V.,
vascular bundles and Xy., xylem vessels. ( All Plates x = 50)

EgyptJ Agron. Vel. 28, No 2 (2005)
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in Sahel-1 cultivar with gamma-rays dose of 250, 350 and 450 Gy (Plate A,
8, 9 and 10 ). The previous results could be attributed to the effect of gamma
— rays doses on the shape and size of the epidermal cells which could be
reflected on their thickness.

Mesophyll tissue of flag leaves of the four examined wheat culfivars
appeared to be composed of 3-4 layers of parenchyma cells. This result was
true on both irradiated and unirradiated plants ( Plate A, 1-20 ). The
parenchyma cells of mesophyll tissue were strickly differ in their shapes and
size with less or more intercellular spaces between cells.

The mostly evident effect of gamma-rays treatment on the mesophyll
tissue and cells in the four examined wheat cultivars, appeared to be mainly
depending on the sensitivity of each cultivars to various doses of gamma -
rays. Therefore, different anatomical aspects on shape, size, arrangement and
intercellular spaces between mesophyll tissue parenchyma cells were
observed. Gamma-rays treatments at lower dose (150 Gy) resulted in more
compactness of mesophyll tissue parenchyma cells as observed in Sahel-1
cultivar ( Plate A, 7), or more regular shape of parenchyma cells as in
Sids-1 and Giza- 168 cultivars ( Plate A, 2 and 17 ). However, in Sakha-
93 cultivar, the parenchyma cells of mesophyll tissue appeared loosely
arranged, rounded in shape and with large intercellular spaces between cells
( Plate A, 12).

The mostly appearent effect of increasing gamma-rays doses from 250-
450 Gy was observed on cell walls of mesophyll tissue parenchyma cells,
which appeared lighter and thin as observed with 250 and 350 Gy of gamma-
rays$ in Sakha-93 ( Plate A, 13 and 14 }) and Giza 168 (Plate A, 18 and 19)
cultivars. The higher dose of gamma-rays ( 450 Gy ) resulted in bigger size
and swollen shape of mesophyll tissue parenchyma cells with degenerated
cell walls as observed in Sakha-93 ( Plate A, 15 ) and Giza 168 ( Plate A, 20)
cultivars. This result was completely differ in Sids-1 and Sahel-1 cultivars,
whereas a compactness and pressed mesophyil tissue parenchyma cells
{ Plate A, 5 and 10 ) was observed . These observations could find a possible
approach to explaiu the reduction or enhancement in thickness of mesophyli
tissue as recorded in Table 1.

Egypt. J. Agren. Vol. 13, No 2 (2006}
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Photometric analysis of mesophyi! tissue revealed differences in response of
different wheat cultivars to various doses of gamma irradiation  Fig. 1 }. Such
response could be attributed to the various effects observed on the shape, size,
arrangement and intercellular spaces between parenchyma cells in mesophyll
tissue ( Plate A, 1-20).
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Fig.l. Effect of gamma irradiation on mesophyil tissos thickness of four Egyptian
wheat cultivars .

The data presented in Fig. 1 showed that, all doses of gamma-rays were
reduced thickness of mesophyll tissue as presented in Sids-1 and Sahel-1
cultivars and this response reach its maximum effect by increasing the dose used
of gamma-rays from 150-450 Gy. This result was in complete accordance with
data obtained by Azer (2001), who concluded that, seed germination percentage
as well as seedling heighi survival of seedling and dry weight of seedling were
decreased by incressing gamma-rays dose in Sakha-65, Gemmiza-3 and Sids-}
wheat cultivars. On the other hand, increasing irradiation dose from 250-450 Gy
enhanced mesophyll tissue &

‘kness on both Sakha-93 and Giza-168 cultivars.
The previous resulis could be due to the differences in radio-sensitivity berween
wheat cultivars as reported by Yi-Huying ef a/. (1595 ).

Egvptd, Agron. Vel 28, No 2 (2006)
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Fig.Z. Effect of gamma irradiation on leaf thickness of four Egyptian wheat cultivars

Whole leaf thickness/cross-section were enhanced or inhibited as a resuil of
induction or reduction cceurred on various leaf tissues mainly mesophyll tisgue.
This type of results were clearly illusirated in Figs.2 and 2. Therefore, increasing
gamnma rays doses from 150 - 450 Gy were decreased leaf thickness/cross-
section as recorded in Suds-1 and Sahel-1 cultivars { Table 1 ) and comparing o
their control. Whereas, increasing gamma-rays doses from 250 to 450 were
increased ieaf thickness in Sakha-93 and Giza-168 cultivars. Such results were
corresponded with the increase or decrease occurred on the thickness of the
Abaxial and Adaxial epidermal cells and mesophyll tissue as presented in Fig. 1
and 2.

The data presented 1o Table, 1 and (Plate A, 1-20) revealed that, gamma-ravs
tiradiation not only affected vpper and lower epidermal cells and mesophylt
tissue but also induced variability on shape and size of flag leaves vascular
bundles components, Such response was ciearly observed with 350 and 450 Gy
gamma-rays i Sids-1 caltivar ( Plate A, 4 and 5 ) and at 250 Gy of gamma-ray
in Sahel-1 cultivar ( Plate A, & ). This effect could be resulied from various
responses fe, compactness, pressed, hvpertrophy, swollen and dismuption
occurrad on different leaves tissues. Therefore, both width and length of vascular
bundies in Jeaves transvers-sections were affected as presented in Table, 1.

Egypt J Agron Vol 28, Mo 2 (2006)
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From the above mentioned resulted it could be concluded that, whole leaf
thickness/cross-section as well as mesophyll tissue thickness were depressed
with all doses of gamma-rays as detected in Sids-1 and Sahel-1 cuitivars { Fig. 1
and 2 ). Alternatively, an evident increase in the thickness of the flag leaves
tissues have been observed in Sakha-93 and Giza-168 cultivars. However,
netther of these changes was directly correlated with the change in the number of
mesophyll tissue layers which still constant. These responses were only due to
the enhancement or reduction occurred on shape, size and intercellular spaces of
mesophyll tissue parenchyma cells as well as thickness of the epidermal layers.
In this regard, Nor-Arevyan et al.,1985 reported that, the chromosomes might be
the primary sits of damage in irradiated seeds and this damage expressed at the
metaboiic and cytological levels and appears as growth retardation and
chromosomal aberration. Shov and Golubkova { 1963 ) showed that, exposure of
several plants to U.V, irradiation changed the size and density of chloroplasts,
the size of grana and size and number of osmophillic granules in the
chloroplasts.

Effect of gamma irradiation on stem anatomical structure of some Egyptian
wheat cultivars ;

Stem transverse-sections of the fourth internodes of the four examined wheat
cultivars showed that, stem epidermal layer was consists of one layer of
epidermal cells. Whereas, beneath the internal side of epidermal layer a 3-4
layers of smaller and tightly packed sclerenchymatous cells (Plate B, 1-20).
Gamma-rays treatments resulted in both reduction and stimulatory responses on
the thickness of the stem sclerenchymatous layers of the four wheat cultivars
{Table 2), with no observable response on the number of sclerenchymatous cell
fayers. Such effect could be resulted from alterations occurred on the ground
tissue cell and layers, hollow pith cavity as well as normal unequal extension of
sclerenchymatous layer at the ground tissue.

‘The ground tissue composed of 8-9 layers of parenchyma cell as detected on
both Sahel-1 and Sakha - 93 cultivars { Plate B, 6 and 11 ). However, 7 - 8 layers
of parenchyma cells were recorded on Sids - [ ( Plate B, 1 } cultivar and 9-10
layers on Giza-168 cultivars { Plate B, 16 ). The parenchyma cells of ground
tissue were adversely differ in their shape and size ( Plate B, 1, 6, 11 and 16 ).

The data presented in Table 2 and plate B, 1-20 clearly demonstrated that,
gamma-ray irradiation not only affected shape and size of ground tissue
parenchyma cells, but also increased or decreased their number of layers.
Generally, thickness of the ground tissue was decreased in response to gamma-

Egypt J. Agron. Yol. 28, No 2 (2066)
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rays treatments, except treatment with higher dose of gamma-ray ( 450 Gy ),
which increased thickness of the ground tissue on both Sakha-93 and Giza-168
cultivars, respectively (Fig. 3). This response was mainly due to the enhancement
of both size and number of ground tissue parenchyma cells (Table 2). On the other
side of view, the same dose of gavima-iay resuited in maximum reduction on the
thickness of the ground tissue in Sids-1 and Sabel-1 cultivars respectively. These
findings could presented possible approach to the effect of gamma-rays on
primary tissues differentiation and development.

Cammarays doses {Gy)

ESids-1 B3ahel-1 OSakha83 EGza-168

Fig. 3. Effect of gamma irradiation on ground tissues thickuess of four Egvptian
wheat cultivars.

Vascular tissue of the stem cross-sections appeared to be composed of closed
vascular bundles aranged as separated vascular bundles with a different exiernal
bundle sheath of thick walled sclerenchymatous cells { Plate B, 1-20 ). As &
result of gamma-ray treatments, no valuable change on number of vasculas
bundles/cross-section was resulted. Therefore, no significant responses were
ohtained for these characters between control and treatment in all studied
genotypes with all doses of gamma-rays. However, dimension measuremenis of
both width and length of vascular bundles showed clear differences between
irradiated and unirradiated plants ( Table 2 ), this could be due fo the differences
in the area occupied by various vascular tissues such &5 phloem and xyiem,

Egypt. J. Agron. Vol 18, Mo 2 (2006)
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TABLE 2, Effect of of gamma irradiation on stem anatomical structure of four Egyptian wheat cultivars.

0L

AVH-TIAGY SWANY TV 'V Z

Characters and thickness v tar bundi
(pe) Sclerenchymatons layer | Number of ground tisspe tayers nscular bundles
Length 1 Width
[ PSR A — -
Wheat genotypes and {ramma N N
1ays doses (Gy) Mcan +SE Megn + SE Mean +SE Mcean +SE
control 76.00 (155 8.00 0517 2700 1.52% 152.00 2.082
150 7500 1732 600 0577 175 00 1155 136,00 2.309
Sids-1 250 A0.00 1135 6.00 0577 153.00 2.082 134.00 2082
350 5700 2082 6.00 06577 163.00 1732 141.00 0577
450 58.00 1732 500 0577 14100 1722 137.06 2517
control 4500 1732 900 0577 14300 IS 134.00 2626 |
150 5200 L1ss 800 0577 123 00 2.082 122.00 2309
Sahelt 70 14.00 2309 2.00 0.577 141.00 1528 143.00 2309
350 51.00 1528 8.00 0577 163.00 2309 141,60 0577
450 45.00 1,732 6.33 0667 120.00 2.887 124.00 2309
coatrol 1300 0577 800 0577 12100 1732 158 00 2646
150 40.00 1155 .00 0577 142,09 1155 150,00 2.887
Sakha-93 250 5000 1155 6.00 0577 163.00 2.082 152.00 3055
359 45.00 1732 600 6577 157.00 1732 137,00 1732
450 49.00 1.000 100 0.577 240,00 2309 241,67 1667
control 52.00 1158 11.00 0.577 175.00 1.732 160,00 1732
150 4867 0.667 700 0577 12000 1155 152.00 1155
viza-168 256 4400 1,135 200 0.577 159.00 2082 148,00 2.082
350 43.00 1732 9.00 0577 164.00 2082 17890 2082
450 $9.00 1712 t200 0.577 23500 J 2.646 16500 1154
L L
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Plate B (1-20 ). The effect of gamma-rays treatments on the stem anatomical
structure of fonr wheat cultivars. 1-5, Sids-1 ev., 6§-10 Sahel-1 ¢v.; 11-
15 Sakha-93 cv. and 16-20 Giza-168 cv., 1, 6, 11 and 16 contral; 2,7, 12
and 17 treatment with gamma-rays at 150 Gy. 3, 8, 13 and 18 treatment
with gamma-rays at 250 Gy.4, 9, 14 and 19 treatmeni with gamma-
rays at 350 Gy. 5, 10, 15 and 20 trextment with gamma-rays at 450 Gy.
Ep. epidermal layer; Sc., sclerenchymatous laver; Gt, ground fissue;
Pa., parenchyma cells and PL, pith cavitv. (All Plates x= 50)

Egypif Agron. Yol 18, No 2 {2006)
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The data presented in Fig. 4 showed that, the area occupied by hollow pith
cavity were decreased with all doses of gamina-rays as detected in Sids-1. Sahel-
1 and Giza-168 cultivars. On the contrary, increasing gamma irradiation dose
from 250-450 Gy in Sakha-93 cultivar caused sa increase in thickness of hollow
pith cavity. This increase was proportion with the reduction occurred on the
thickness of the ground tissue cells and layers as recorded with gamma-rays
dases of 250 and 350 Gy, while at higher dose of gamma-tays { 450 Gy ), this
increase was corresponced with the increase occurred in thickness of the
different area occupied by different tissues of the stem ( Fig. 3,4 and Table 2).

1600
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800 H : i
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400 4 R —E
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- »
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Conrt 150 230 as50

Gamma rays doses ( Gy )

B Sids-1 @] Szhel -1 [ Sakha -93 [ Giza- 168

Fig 4. Effect of gamma irradiation on pith cavity diameter of four Egyptian wheat
cultivars .

Generally, stem dismeter/cross-section was reduced in all wheat culuvars
with all doses of gamnima-rays, except one treatment with 450 Gy of ganuma
irradiation in Sakha-23 and Giza-165 cultivars { Fig, 5 ).

The inhibinon occured on thickness of stemn diameter/cross-section with all
doses of gamma-rays o all tested wheat cultivars was associated with
progressive reduction occurred in thickness of the different area occupied by
various Hssues e, sclerenchymarous, ground and vascular tissues as well as
hollow pith cavity. This depression was clemly true on shape, size and number of
cell layers mainly on the prouand tissue. These results suggested the interference
of gamumz-rays in differentiation and development of stem tissues and In tum
reflected on ihe growth and yield parameters as recorded by several
mvestigators.

Egvpr. J Agron. Vol. 18, No 2 (2006)
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Fig.5. Effect of gamma irradiation en stem diameter/cross section of feur Egyptian
wheat cultivars .

Amin (2003) reported that, irradiation of wheat grains with low doses of
gamma-rays { 2-4 R-rad ) caused increases of growth and vield parameters,
while the high dose ( 8 K.rad ) have an inhibitory effects on these traits. Azer
{2001) revealed that, the percentage of seced germinution, seediing height
seedling survival as well as diy weight of wheat seedlinug were decreased
significantly by increasing the radiation dose levels from 50 to 700 Gy . He aiso
stated that, irradiation dose less than 100 Gy induced 50 % abuormal cells for
some culiivars, while 300-400 Gy needed to give such effect for some other
Furthermore, Wang Cailian ef al. { 1993 ) teported that, seed permunation
percentage and survival of rice seedling decreased with increasing irradiation
dose levels over 300 Gy of gamma-rays. Also, Zaparcheva and Aleksendrova
{ 1987 ) showed that, irradiation dose levels higher than 130 Gy of gamma-rays
reduced the seedling zrowth of carrot seeds,

From flag leaves anatomical point of view, the data presented m Table |, Fug.
1 and 7 and Plate A, (1-20) showed that, in conirast, to the reduction cecwrred 1w
the thickness of the flag leaves tissues of both Sids-1 and Sahel-1 culovars, an
evident increase in the thickness of the flag leaves tissues have been observed in
Sakha-93 and Giza-168 cultivars, without no observable change in the nwnber of
mesophyll tissue Iayers. This result means that, the influcnee of gamma-ravs on
leaves tissue was mainly depending on shape size, arrangement,and intercellular
spaces between mesophyll tissue parenchyma cells.

The present invesiigation showed radio-sensuivity not only hetwesn wi
cuktivars, buf also hetween planf organs and tssues, Similar resulis were reported
EgypiJ. Agron. Vel. 28, MNo 2 (2006)
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by Abdel - Hady and Ahmed (2004) indicated that, the four wheat cultivars
could be divided into radio-sensitive and radio-resistant, whereas Sids-1 cultivar
was more resistant than the other three cultivars. Zagarcheva and Aleksendrova
(1987) showed that, the crop cultivars differe from each other in radio-sensitivity.
Xu-Meifen and Xu-Weijie (1986) indicated radio-sensitivity between wheat
cultivars. Finally, Nor-Arevyan et al., (1985) found that, the radio-resistant of
some wheat cultivars might be due to the considerable increases in the content of
proline, histidine, arginen and glutamin acids in the endosperm and embryos of
the seeds,

From the anatomical and histological point of view, the present investigation
revealed differences in radio-sensitivity not only between the four studied wheat
cultivars but also between various plant organs ( leaves and stems ) and tissues.
Therefore, depending on the level of anatomical and histological changes
occurred on both leaves and stems tissues the four examined wheat cultivars
could be divided into partially radio-sensitive as Sahel-1 and Giza-168 genotypes
and partially radio-resistant as Sakha-93 and Sids-1 cultivars. This could be
suitable for artificial selection and valuable in mutation induction programs,
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