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A Ifalfa (Medicago sativa L.) is wide-
ly planted in the Egyptian Western

Desert Oases as forage and is most often
harvest for hay, but can also be made into
silage, grazed, or fed green. Alfalfa has
the highest feeding value among common
hay crops, being used less frequently as
pasture. One of the major forage crops in
the oases is alfalfa. A part from being an
important forage crop, it has also medici-
nal uses. It is a perennial crop that resides
in the soil from three to twelve years, de-
pending on the variety and climate. Alfal-
fa has the ability to fix nitrogen, one
feddan of alfalfa adds about go to 100 Kg
of atmospheric nitrogen to the soil year,
which would benefit other crops.

Cytogenetical research on alfalfa
lagged far behind other crops mainly be-
cause, alfalfa chromosomes are very
small, the chromosomes are morphologi-
cally very similar, cultivated alfalfa has
relatively high number of chromosomes
(2n= 4X= 32), and alfalfa is an
autotetraploid (Bauchan and Hussain,
1997).

Bolton (1962) described difficulties
involved in the mitotic study of Medicago
sativa due to its small chromosomes and
chromosome stickiness however, other
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authors believe that Medicago sativa mei-
osis can be studied successfully (Clement
and Leman, 1962). The first karyotype
was published by Buss and Cleveland
(1968) and additional karyotypes have
been developed by Agarwal and Gupta
(1983) and Bauchan and Campbell (1994).

The objectives of this study were to
determine the chromosome numbers kary-
otype and ideograms for 20 accessions of
alfalfa. In this investigation an attempt
was made to study Karyotype characteri-
zation will indicate the following:

1- Determining area of chromosome.
2- Determining length of chromosome.

3- Evaluation of long arm and short arm
chromosome.

4- Determining Centromeric index and
Centromeric position of chromosomes
for the landraces alfalfa.

MATERIALS AND METHODS

The present study has been carried
out on twenty accessions chosen for cyto-
genetically studies. These accessions were
collected from the Western Desert Oases
in Egypt. The name and pedigree of these
genotypes are presented in Table (1).
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Cytological analysis

Chromosomal studies are based on
visible characteristics of the chromo-
somes. Karyotype analysis is a well estab-
lished method. It is based on the morpho-
logical characteristics of chromosomes
and is widely used in cytogenetic analysis
(Fukui and Kakeda, 1994). Imaging by
digital camera in the C-metaphase of di-
viding root tips cells, pretreated with
0.05% colchicine and analyzed using the
video test karyotype software. Measure-
ment of the total length of chromosome
(um), long arm, short arm of chromo-
some, area of chromosome (um), arm ra-
tio, Centromeric position and Centromeric
index percentage (length of short
arm/length of chromosome ) were taken
for every chromosome.

From the karyotype analysis of al-
falfa genome, the four homologues (a, b, ¢
and d) of each chromosome pair were
judged according to similarities in length
of short arm, long arm, total lengths, arm
ratio, area and Centromeric index percent-
age. An average length, arm ratio, and
Centromeric index percentage were calcu-
lated (a, b, ¢ and d)/4 for each pair was
determined and the chromosome pairs
were arranged in descending order and
were given the numbers from 1 to 8.

Samples preparation

Seeds were germinated on moisture
filter paper in Petri dishes at 25 - 30°C in
an incubator. Root tips were obtained 3
days after germination was initiated. The

lateral roots were collected of about
1.5:2.0 cm length.

Colchicine treatment

The roots of 1-1.5 cm were placed
in glass vials containing 2 ml of 0.05%
colchicine for three hours at room temper-
ature or ice water over night.

Fixation and slide preparation

1- Fixation was done using ethanol — gla-
cial acetic acid (3:1 v/v) fixative. Then,
samples were washed thoroughly with
water.

2- Flamed by forceps and staining by the
aceto orcein solution.

3- These stained samples were used for
automatic scanning experiments.

4- Karyotype analysis was carried out
using Image Process Analysis System
(Video  Test-Karyo). (Fukui and
Kakeda, 1994)

5- The mean measurements in the c-
metaphase of fifteen cells for each ac-
cession were used to construct the kar-

yotype.
RESULTS AND DISCCUSSION

Investigate the karyotype analysis
of alfalfa that can be utilized different
breeding programs. Karyotype analysis
showed that all of studied accessions were
autotetraploid, with a chromosome num-
ber of 2n= 4x= 32, Fig. (1a, b, ¢ and d).
Karyotype analysis includes area of chro-
mosome, length of chromosome, arm ratio
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and centromeric index, as well as
centromeric position of all accessions are
recorded (Tables 3, 4, 5 and 6) and illus-
trated in Fig. (1a, b, ¢ and d).

1- Mean Karyotype of the area chromo-
some at the twenty landraces

The data obtained from the karyo-
type, expressed by area of chromosome in
the twenty accessions are given in Table
(2). This table showed that the variation in
chromosome area among the different
twenty studied accessions is observable.
This variation ranged from the highest
value of chromosome area in accession 7
(6.68 pm) to its lowest value (5.07 um) in
accession 3. Table (2) showed that all ac-
cessions have higher value of area chro-
mosome than the accession 3. The maxi-
mum mean chromosome area was record-
ed in chromosome 1 of all accessions,
while the minimum was recorded in
chromosome 7 of the all accessions. The
same result was recorded by Bauchan and
Hossain (2001). The high level of chro-
mosome area indicate that more DNA in
the cells.

Identification of alfalfa chromo-
somes at pachytene has been conducted by
Gillius (1970) and Ho and Kasha (1974).
Using a computerized image analysis sys-
tem it is possible to determine the homol-
ogous chromosomes and develop a karyo-
type based on chromosome arm length,
arm ratio and total chromosome length
(Bauchan and Campbell, 1994).

2- Mean karyotype of the length chromo-
some at twenty landraces

Figure (la, b, c and d) and Table
(3) illustrated the C-metaphase, karyotype
and karyotype analysis for accessions. The
data presented in table (3) showed that the
chromosome length depended on twenty
accessions. These differences ranged from
the highest score of chromosome length in
accession 8 (5.81 um) to the lowest esti-
mate in accession 3 (4.12 um). However,
all accessions exhibited highly frequencies
of chromosome length than accession 3.
The data of this table showed that differ-
ences in chromosome length could be at-
tributed to the effects of environmental
variation on studied strains. The maxi-
mum mean chromosome length was 8.55
pum recorded in chromosome 1 of acces-
sion 10, whereas the minimum was 3.07
pm recorded in chromosome 7 of acces-
sions 3. The high level of chromosome
length indicated that more crossing over.
(Fayed et al., 1984)

Measuring chromosome from pho-
tomicrographs, Falistocco (1987) obtained
much larger chromosome measurements
than what have reported for the gene
Medicago, for example, a total length
ranging between 9 and 12 pum.
Schlarbaum et al. (1988) karyotype
tetraploid alfalfa from plants that had been
regenerated from a single cell protoplast
in tissue culture; however, it is known that
plants regenerated from a tissue culture
system potentially can have chromosomes
which have been alerted (Nagarajan and
Walton, 1987).
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3- Mean karyotype of the long arm and
short arm chromosome at twenty ac-
cessions

The mean karyotype of the long
arm and short arm chromosome the twen-
ty different accessions are given in Tables
(4 and 5). The accessions varied in their
chromosome long arm and short arm,
showing different trends. The highest
chromosome long arm and short arm was
exhibited by the accession 8 while the
Lowes on was displayed in accession 3.
The maximum mean chromosome long
arm and short arm were 5.06 um and 3.49
pm, respectively, recorded in chromosome
1 of accession 10, while the minimum
chromosome were 1.58 um and 1.48 um
recorded in chromosomes 7 of accession
3, respectively.

Preliminary studies of six acces-
sions of tetraploid ssp. falcata offer a sur-
prising result. Most of the plants possess
chromosomes which have C-bands in ad-
dition to the normal Centromeric bands.
There is a range from an accession which
contains the fewest number of additional
bands, 4 pairs of chromosomes have an
extra telomeric band on their short arms,
whereas the rest of the chromosomes only
have a centromeirc band, two accessions
which have multiple bands on each chro-
mosome and a banding pattern similar to
doubled diploid ssp. coerulea. In general a
majority of the heterochromatic bands
appear in the short arms of the chromo-
somes with only chromosomes possessing
interstitial bands on their long arms
(Bauchan and Hossain, 2001).

4- Mean karyotype of the arm ratio,
Centromeric index and Centromeric
position at twenty accessions

The data of mean karyotype, ex-
pressed by the arm ratio, Centromeric
index and Centromeric position in twenty
accessions are given in Table (6). This
table showed that the variation in arm
ratio between the studied strains, this vari-
ation ranged from the highest score of arm
ratio in accession 17 (1.96 pm) to its
Lowes estimate (0.99 um) in accession 11.
However all accessions exhibited higher
frequencies of arm ratio than accession 11.
The maximum mean Centromeric index
was 50.14% recorded in chromosome 5 of
accession 11, while the minimum was
33.77% recorded in chromosome 2 of
accession 7. The centromeirc position
ranged between submetacentric and meta-
centric in all accessions. The same results
recorded by (Bauchan and Campbell,
1994).

The somatic chromosome Kkaryo-
type of this subspecies consists of one pair
of satellite chromosome (chromosome 8),
four pairs of sub metacentric chromo-
somes (chromosomes 1-4), and there pairs
of short metacentric chromosomes (chro-
mosomes 5-7). Chromosome 8 possesses
the nucleolar organizer reigon (NOR) of
the alfalfa genome. The satellite chromo-
somes are diagnostic feature of the karyo-
type. The large submetacentric chromo-
some pair 1 is easy to distinguish if the
chromosomes have not spiralized too
much during pretreatment. Occasionally a
tertiary constriction can be found on
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chromosome 4 (Bauchan and Campbell,
1994).

The karyotype of African popula-
tion alfalfa germplasm consists of one set
of chromosomes with satellites (chromo-
some 8), for sets of submetacentric chro-
mosomes (chromosome 1-4), and three
sets of metacentric chromosomes (chro-
mosomes 5-7). All of the chromosomes
have Centromeric bands and a terminal
band on the short arm, with the exception
of the satellites (Bauchan and Hossain,
2001). Measurement of the total lengths of
chromosome (um), area of chromosome
(umxum) and Centromeric index percent-
age (length of short arm/length of chro-
mosome) were taken for every chromo-
some based on Hussein (2005).

SUMMARY

In this investigation an attempt was
made to study karyotype characterization
of alfalfa. Another aim of this study was
the determination of area chromosome,
length chromosome, short and long arm
chromosome, Centromeric index, and
Centromeric position using twenty acces-
sions. The studied accessions exhibited
variation ranged from the highest score of
area chromosome in accession 7 to its
lowest estimate only in accession 3. The
results exhibited differences ranging from
the highest score of length chromosome in
the accession 8 (5.81 um) to the lowest in
the accession 3 (4.12 um). The Karyotype
of accessions alfalfa consists of one set of
chromosome with satellites (chromosome
8), four sets of submetacentric chromo-
somes (chromosome 1-4), and four sets of

metacentric chromosomes (chromosomes
5-8). All of the landraces have the same
number of chromosome 32 chromosome
(2n= 4X= 32) with four nearly identical
sets of chromosomes. Investigation the
chromosomal maps of landraces that can
be utilized in different breeding programs.
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Table (1): The names and pedigree of the twenty alfalfa accessions.
Code ANCS?T?EIeC:’n Pedigree Origin
1 K1
2 K2 .
Collection from
j IE 14 4 El-Kharga Egypt
5 K 15
6 D 20
7 D21 .
Collection from
8 D 22 Egypt
9 D 23 El-Dakhla
10 D 25
11 F 14
12 F 15 .
13 F16 CoIIEI:athlonffrom Egypt
14 F17 -Farafra
15 F 18
16 S1
17 S2 .
18 sS4 Collegt_lon from Egypt
19 S5 'wa
20 S6
Table (2): Mean of chromosome area of the eight chromosomes for accessions alfalfa.
Chromosome total area um
Code 1 2 3 4 5 6 7 8 Total | Mean
area area
1 975 | 759 | 6.67 | 6.03 | 551 | 482 | 3.78 | 545 | 49.60 | 6.20
2 858 | 750 | 6.79 | 559 | 466 | 401 | 3.31 | 553 | 4597 | 575
3 8.03 | 6.02 | 538 | 5.02 | 499 | 3.65 | 297 | 455 | 40.52 | 5.07
4 937 | 827 | 6.98 | 6.38 | 5.45 | 4.40 | 3.47 | 5.20 | 49.52 | 6.19
5 923 | 833 | 7.16 | 6.09 | 513 | 425 | 353 | 5.07 | 48.79 | 6.10
6 9.36 | 7.70 | 558 | 535 | 4.89 | 425 | 3.44 | 6.30 | 46.88 | 5.86
7 938 | 828 | 7.29 | 6.61 | 596 | 5.24 | 4.37 | 6.28 | 53.40 | 6.68
8 9.07 | 789 | 6.86 | 5.86 | 4.65 | 3.80 | 3.56 | 5.61 | 47.28 | 5.91
9 879 | 7.76 | 6.69 | 569 | 519 | 415 | 3.30 | 541 | 46.98 | 5.87
10 8.17 | 719 | 6.78 | 5.64 | 514 | 449 | 348 | 5.81 | 46.68 | 5.84
11 8.02 | 648 | 573 | 549 | 5.09 | 453 | 405 | 7.46 | 46.85 | 5.86
12 8.75 | 802 | 648 | 597 | 557 | 511 | 436 | 7.19 | 5145 | 6.43
13 889 | 794 | 6.88 | 6.25 | 528 | 465 | 410 | 7.12 | 51.11 | 6.39
14 795 | 6.62 | 6.06 | 5.77 | 5.34 | 434 | 3.37 | 6.63 | 46.07 | 5.76
15 8.03 | 6.85 | 577 | 521 | 461 | 418 | 3.63 | 6.20 | 44.48 | 5.56
16 9.09 | 816 | 7.13 | 6.25 | 5.60 | 5.19 | 4.64 | 6.77 | 52.83 | 6.60
17 894 | 766 | 6.71 | 579 | 479 | 402 | 3.32 | 496 | 46.19 | 5.77
18 745 | 6.34 | 573 | 520 | 4.64 | 407 | 3.35 | 6.09 | 42.86 | 5.36
19 852 | 6.79 | 6.10 | 548 | 489 | 428 | 3.48 | 544 | 4499 | 5.62
20 7.69 | 6.55 | 6.50 | 4.86 | 425 | 3.64 | 3.26 | 5.87 | 42.62 | 5.33
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Table (3): Mean of chromosome length of the eight chromosomes for accessions alfalfa.

Chromosome total length um

Code Total | Mean
1 2 3 4 5 6 / 8 length | length

1 8.13 | 6.28 | 5563 | 5.11 | 470 | 4.13 | 3.38 | 5.88 | 43.12 5.39
2 730 | 6.54 | 584 | 523 | 476 | 4.01 | 3.42 | 463 | 41.72 5.22
3 555 | 472 | 456 | 3.45 | 3.44 | 3.13 | 3.07 | 5.06 | 32.98 4.12
4 582 | 5.06 | 4.76 | 448 | 433 | 410 | 3.51 | 4.70 | 36.76 4.59
5 6.21 | 5.30 | 5.02 | 453 | 422 | 403 | 3.65 | 448 | 37.44 4.68
6 731 | 6.24 | 536 | 468 | 430 | 3.97 | 3.24 | 6.26 | 41.36 5.17
7 7.09 | 6.09 | 561 | 5.27 | 474 | 4.21 | 3.68 | 4.86 | 41.55 5.19
8 853 | 7.76 | 6.69 | 5.64 | 5.14 | 4.13 | 3.32 | 5.30 | 46.52 5.81
9 7.16 | 6.02 | 5.60 | 488 | 460 | 4.17 | 3.81 | 5.33 | 41.58 5.20
10 855 | 6.92 | 562 | 479 | 528 | 3.83 | 3.42 | 4.70 | 43.10 5.39
11 6.80 | 6.24 | 527 | 461 | 457 | 4.08 | 4.02 | 6.72 | 4231 5.29
12 576 | 5.13 | 453 | 428 | 405 | 3.86 | 3.29 | 485 | 35.75 4.47
13 7.10 | 6.26 | 520 | 4.90 | 462 | 431 | 352 | 551 | 41.41 5.18
14 6.08 | 554 | 468 | 438 | 413 | 3.81 | 3.28 | 5.08 | 36.98 4.62
15 6.41 | 5.63 | 498 | 477 | 450 | 4.05 | 3.54 | 5.27 | 39.13 4.62
16 6.45 | 592 | 5.00 | 4.64 | 433 | 3.95 | 3.41 | 5.67 | 39.36 4.92
17 578 | 5.02 | 455 | 415 | 3.85 | 3.68 | 3.27 | 5.86 | 36.17 4.52
18 570 | 5.06 | 4.47 | 4.03 | 3.77 | 3.48 | 3.19 | 5.27 | 34.97 4.37
19 6.58 | 5.87 | 532 | 4.87 | 4.48 | 412 | 3.40 | 5.94 | 40.57 5.07
20 6.55 | 5,58 | 5.19 | 4.80 | 424 | 3.70 | 3.32 | 4.88 | 38.26 4,78
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Table (4): Mean of chromosome long arm of the eight chromosomes for accessions alfalfa.
Chromosome total long arm pm
Code
1 2 3 4 5 6 ! 8 Io-r:g ta?rlm Iowgeg?m
1 4.68 | 3.77 | 3.37 | 3.07 | 250 | 215 | 1.78 | 3.06 | 24.37 3.05
2 433|389 (347|329 242|213 |179|238| 2370 2.96
3 340 (295|294 | 223|183 |161|158|262| 19.17 2.40
4 3.62 (315|284 |261 227|212 |183| 247 | 20092 2.61
5 3.81(322(295|272|222|212|189|232| 2126 2.66
6 434|370 (314|274 227|207 | 171|328 | 2326 291
7 416 | 3.71 | 3.32 | 3.10 | 247 | 224 | 193 | 248 | 2341 2.93
8 499 | 471|385 |3.46|266|215| 179|272 | 26.35 3.29
9 413|358 (333|290 |243|218 | 201|273 | 2328 291
10 5.06 | 4.16 | 3.40 | 283 | 2.72 | 2.26 | 1.78 | 2.39 | 24.60 3.07
11 3.86 | 3.66 | 3.07 | 2.68 | 2.28 | 2.13 | 2.12 | 3.50 | 23.29 291
12 332|294 | 265|249 (243 |235|169|252| 20.39 2.55
13 410|378 |3.02 289|249 229|179 | 287 | 2323 2.90
14 3.66 | 3.24 | 2.77 | 257 | 234 | 204 | 1.69 | 270 | 21.00 2.63
15 370 {323 296 | 275|249 | 214 | 179|278 | 2285 2.86
16 413|381 (325|282 (230|208 | 174|288 | 2302 2.88
17 3.71(332|297|270 246|190 | 172|297 | 2174 2.72
18 370 323|273 |264 (198|191 |165|264 | 2048 2.56
19 403|369 (325|293 237|216 |176|3.00| 2319 2.90
20 3.98 | 344|327 (298 (222|194 |173|251| 2208 2.76
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Table (5): Mean of chromosome short arm of the eight chromosomes for accessions alfalfa.

Chromosome total short arm um

Code Total Mean
1 2 3 4 5 6 7 8 short short

arm arm

1 345 (251|216 |2.04|219|1.98 | 1.60 | 2.82 18.75 2.34
2 297 | 265|237 (193 |233|1.88|1.63 | 2.25 18.02 2.25
3 215|177 1163 | 122|160 | 152 |1.48 | 2.44 13.81 1.73
4 220 (191|192 |1.87|206|1.98 |1.68 | 222 15.84 1.98
5 240 | 2.08 | 2.06 | 1.81 | 2.00 | 1.90 | 1.77 | 2.15 16.18 2.02
6 297 | 254 | 222 (193|203 |1.90 | 1.54 | 2.98 18.11 2.26
7 293 (237|229 (217 | 227 | 1.97 | 1.75 | 2.39 18.14 2.27
8 354 (304|283 (218|248 |1.98 | 1.53 | 2.58 20.17 2.52
9 3.03 (244|227 (198|217 |1.99 | 1.81 | 2.60 18.30 2.29
10 349 (277|222 (196 | 255|156 |1.64 | 231 18.50 2.31
11 294 (259|221 (193|229 |1.95|1.90 ]| 3.22 19.03 2.38
12 244 (219|187 (179|162 | 151 |1.60 | 2.33 15.36 1.92
13 299 (248|219 (201|213 | 201|173 | 2.64 18.18 2.27
14 243 (230|191 (181|179 |1.77 | 1.59 | 2.38 15.98 1.99
15 270 | 240 | 2.02 | 2.01 | 2.00 | 1.90 | 1.75 | 2.49 16.42 2.05
16 231 (211|174 (182|202 |1.87 | 1.67 | 2.79 16.34 2.04
17 208 | 1.70 | 1.58 | 1.46 | 1.39 | 1.79 | 1.55 | 2.89 14.43 1.80
18 200|184 | 173|139 |1.79| 157|154 | 263 14.49 1.81
19 254 (218|208 (193|211 |1.96 | 1.64 | 2.94 17.38 2.17

N
o

257 1213192182201 |175 156|238 16.74 2.09
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Table (6): Mean of chromosome arm ratio, Centromeric index and Centromeric position of
eight chromosomes for accessions alfalfa.

Code 1 2 3
S ., o | 2 |8 o | 2 |8 o |2 |8
5 £ B |8x| 88| B |83 |88| B |&x|28
5% | E |EE|28| £ |2E| 28| E |£E|£%
3 o o o
S E < |8 |8 <18 |8 <18 |8
1 1.36 | 42.44 S.M 1.46 | 40.68 S.M 1.58 | 38.70 S.M
2 1.50 | 39.94 S.M 1.47 40.52 S.M 1.67 | 37.50 S.M
3 1.56 | 39.04 S.M 1.46 | 40.64 S.M 1.80 | 35.66 S.M
4 1.50 | 39.96 S.M 1.70 | 37.00 S.M 1.82 | 35.41 S.M
5 1.14 | 46.67 M 1.04 | 49.04 M 1.15 | 46.58 M
6 1.08 | 48.02 M 1.13 | 46.97 M 1.06 | 48.55 M
7 1.12 | 47.27 M 1.10 | 47.66 M 1.07 | 48.33 M
8 1.00 | 50.00 M 1.06 | 48.55 M 1.08 | 48.18 M
Code 4 5 6
S, o | 2 |8 o | 2 |8 o | 2 |8
Gt T |2x| 28| B |2x|28| 8 |2x| &8
=g | E |EE|Z28| E|ZE|c8| E |EE|Z8
s | <18 |87 <8 |87 <18 |8
1 1.65 | 37.80 SM 1.59 | 38.64 S.M 1.46 | 40.68 S.M
2 1.65 | 37.72 SM 1.55 | 39.26 S.M 1.46 | 40.69 S.M
3 1.48 40.31 S.M 1.43 41.09 S.M 1.42 41.39 S.M
4 1.40 41.74 S.M 1.50 40.02 S.M 1.42 41.32 S.M
5 1.11 47.51 M 1.11 47.34 M 1.12 47.17 M
6 1.07 48.22 M 1.12 47.28 M 1.09 47.86 M
7 1.09 47.95 M 1.07 48.36 M 1.11 47.41 M
8 1.11 47.35 M 1.08 48.11 M 1.10 4755 M
Code 7 8 9
S ., o |2 |8 o |2 |8 o |2 |8
Gt | B |E3| 28| % || 28| B |Ex| L8
52 | E |EE|E8| E |ZE|c8| E |EE |28
S E < |8 |8 <18 |8 <18 |8
1 1.42 41.31 S.M 1.41 41.50 S.M 1.36 42.36 S.M
2 1.56 | 39.02 S.M 1.55 39.23 S.M 1.47 40.51 S.M
3 1.45 40.83 S.M 1.36 42.39 S.M 1.47 40.52 S.M
4 1.43 41.14 S.M 1.59 38.60 S.M 1.46 40.63 S.M
5 1.09 47.89 M 1.07 48.22 M 1.12 47.18 M
6 1.14 46.73 M 1.09 47.92 M 1.09 47.76 M
7 1.10 47.58 M 1.17 46.10 M 1.11 47.39 M
8 1.04 49.10 M 1.05 48.71 M 1.05 48.85 M
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Table (6): Cont'
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Code 10 11 12
S ., o |2 |2 o |2 |8 o |8 |8
GE | B |Ex 88| E |Ex|E8 T |E3 | Es
58 | E|EE|EB| E |EE|2%| £ |EE |28
SE <18 |8 <18 |3 < |8 |8
1 1.45 | 40.84 | S.\M 1.31 | 43.26 | S.M 1.36 | 42.39 | S.M
2 150 | 39.94 | S.\M 1.41 | 4144 | SM 1.34 | 42.67 | S.M
3 153 | 3953 | S.M 1.39 | 41.88 | S.M 1.42 | 41.39 | S.M
4 1.44 | 4090 | S.M 1.39 | 41.82 | S.M 1.39 | 41.89 | S.M
5 1.06 | 48.43 M 0.99 | 50.14 M 1.11 | 47.45 M
6 1.04 | 49.10 M 1.09 | 47.85 M 1.13 | 46.89 M
7 1.09 | 47.95 M 1.12 | 47.24 M 1.06 | 48.59 M
8 1.04 | 49.10 M 1.09 | 47.92 M 1.08 | 48.06 M
Code 13 14 15
S ., o |2 |8 o |2 |8 o | g |
St g |2x| 28| B |2€x| 88| B |€x| &8
58 | E|E2|E8| E |E2|28| E |E2 |28
g S8 |87 <8 |87 * |8 |3
1 1.37 | 42.19 S.M 151 | 3991 | S.M 1.37 | 42.18 | S.M
2 153 | 39.58 | S.M 1.41 | 4155 | S.M 1.38 | 42.28 | S.M
3 1.38 | 42.02 | S.M 1.45 | 40.78 | S.M 1.47 | 40.50 | S.M
4 1.44 | 41.06 | S.M 1.42 | 41.30 | S.\M 1.37 | 42.27 | S.M
5 1.17 | 46.14 M 1.07 | 48.24 M 1.10 | 47.69 M
6 1.14 | 46.76 M 1.15 | 46.42 M 1.12 | 47.08 M
7 1.03 | 49.16 M 1.06 | 48.59 M 1.03 | 49.38 M
8 1.09 | 47.91 M 1.13 | 46.88 M 1.12 | 47.23 M
Code 16 17 18
S ., o |2 | g o |2 |8 o | € |8
G E g |Ex| 88| B |8x| 88| B |&x|8s8
SE < |8 |8 <18 |8 <18 |8
1 1.78 | 3591 | S.\M 1.78 | 3593 | S.\M 1.84 | 35.17 | S.\M
2 1.81 | 3559 | S.\M 196 | 33.77 | S.\M 1.76 | 36.29 | S.M
3 1.87 | 3485 | S.M 1.88 | 34.78 | S.M 158 | 3881 | S.M
4 1.55 | 39.28 | S.M 1.85 | 35.07 | S.\M 1.89 | 3458 | S.M
5 1.14 | 46.80 M 1.16 | 46.18 M 1.11 | 47.42 M
6 1.11 | 47.33 M 1.06 | 48.52 M 1.22 | 45.05 M
7 1.04 | 48.92 M 1.11 | 47.31 M 1.07 | 48.24 M
8 1.03 | 49.21 M 1.03 | 49.31 M 1.00 | 50.00 M




Table (6): Cont'

KARYOTYPE CHARACTERIZATION OF ALFALFA

Code 19 20

S o | 2 | o |2 |8

GE | % |Ex|28| B |23

58 | E |SE| 28| E |2E|2%8
3 o o

SE < |18 |8 <138 |3
1 159 | 38.66 | S.M 1.55 | 39.23 S.M
2 169 | 37.15 | S.M 161 | 3825 | S.M
3 156 | 39.02 | S.M 1.70 | 37.07 | S.M
4 152 | 39.73 | S.M 164 | 37.89 | S.M
5 1.12 | 47.10 M 1.10 | 47.53 M
6 1.10 | 47.58 M 1.11 | 47.45 M
7 1.07 | 48.35 M 1.09 | 47.89 M
8 1.02 | 49.44 M 1.06 | 48.54 M
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Fig. (1a): Mitotic metaphase and karyotype of chromosome of alfalfa at El-Kharga.

Fig. (1b): Mitotic metaphase and karyotype of chromosome of alfalfa at at EI-Dakhla.




KARYOTYPE CHARACTERIZATION OF ALFALFA

o

Fig. (1c): Mitotic metaphase and karyotype of chromosome of alfalfa at at El-Farafra.
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Fig. (1d): Mitotic metaphase and karyotype of chromosome of alfalfa at at Siwa.




