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) ABSTRACT

The present spudy was carvied out ot Sabakia Agricultural Research Station, Alexandria, Egypt. The main objectives
of this study were to determine the genetic diversily of forty sugar cane varieties employing seven quantitative characters
(sialk weight, stalk length, stalk dicmeter. number of imternodes, total soluble solids, sucrose percentage and purity
percentage); and to investigate peroxidase isazyme potterns (isoperoxidase). The field experiments were conducted at
Sabahia Field Experiment Siation during two successive seasons (2002 and 2003}, The results obiained showed that there
were highly sigrificant differences among the forty studied varieties in all studied characters, and the cluster anclysis for
both quantitative traiis and isozyme paiterns was capable to differentiate the forty studied varieties into groups that could be
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INTRODUCTION

ugar cane, as a perennial grass plant, belongs to the

Saccharum officinarum .. species as a member of
Saccharum gems. Saccharum is a genws of between 6 to
37 specics (depending on taxonomic injerpretation) of tall
grasses (Family: Poaceae, Tribe: Andropogoneae), native
lo warm temperate to tropical regions of the old world.
Sugar cane has stout, jointed fibrous stalks, 2-6 m 1all,
and sap rich in sugar. However, very little is known about
sugar cane gemetics. The basic chromosome mumber
esttmation in Saccharur has been as diverse as x = §,
6,8,10 or 12 and varied with species (Sreenivasan ef al.,
1987). The mating systems in natural populations bave
not been documented. Despite these drawbacks, sugar
cag is an example of a very successfil use of alien
genetic  resources. The interspecific  hybridization
programs that were carried out at the beginning of the 20*
century, in Java and India, revolutionized sugar cane
breeding Modern sugar cane varieties result from
interspecific bybridization and may contain more than
100 chromosomes contntaited by up to five different
species (Heinz, 1987). It encompasses very diverss
euploid and ancupioid members (2n = 40 - 128), Lu ef al
(1994). This wide range of chromosome number of sugar
cane gives the breeders the chance to successfully
practice his selection programn,

Nowadays, commercial sugar cane cultivars are
almost  exclusively resulted from backcrosses,
mvolving S. officinarum and S spontaneum. However,
only a few clones of these species were used. This
narrow genetic base of modemn hybrid varicties is
surely one of the principal causes of the present slow
rale of sugar cane breeding progress (Berding and
Roach, 1987).

in Egypt, sugar cane provides about 75% of the
sugar supply, while sugar beet provides around 25%.
There is a gab of about 600.000 tons of sugar berween
the consumption and the production of sugar, and this
amount is yearly imported from abroad and costs the,
country a lot of foreign currency. The plan of the
government is to minimize this gab by the

extension of both crops {cane and beet). In sugar cane,
only vertical expansion could be applied because
horizontal expansion needs a lot of irrigation water,
which is relatively limited. To develop new desired
sugar cane varieties and to improve the existing ones is
the main goal of the breeder to achieve the vertical
expansion in sugar cane.

Many of the desirable characters are
quantitative, so multivariate statistical techniques have .
been suggested and wtilized, to a limited extent, fo
measure genetic and phenotypic divergence among
eniries and genotypes to aid in planning crosses among
genotypes belonging to differeat clusters (Whitchouse,
1969; Bhatt, 1970: Goodman, 1973; Soeath, 1976;
Camussi et af, 1983). Characterization and
quantification of genetic diversity, both within and
among populations, has long been a major goal in
evolutionary biology. In plant breeding programs,
information conceming the genefic diversity within a
c1op species is essential for a rational use of genetic
resources. It is particularly wuwseful in the
characterization of individual accessions and cultivars,
in detecting duplications of genetic material in
collections sand as a general guide in the choice of
parcats for breeding hybrids.

Isozymes, which are multiple molecular forms
of an enzyme, have recently been used to characterize
cultivars in a number of crop specics. Zhang et af
(1993 and Heun et al (1994) used the isozymes to
estimate the genetic diversity in the comparison of
RFLP and RAPD techniques. Adam
et al (1987) estimated the genetic distance, using the
isozyme analysis. Several investigators studied the
biochemical genetic assays to determine genetic
markers in several plants (Abe ef a/, 1997 and Saleh,
1999). In sugar canc, isoZynie variations have not been
widely employed, although they were discussed for the
first time as early as 1969 (Heinz, 1969). Glagzmann
et al. (1989) used isozyme technique to identify
molecular geactic markers usable in sugar cane
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breeding. They surveyed isozyme variations in
samples of wild and noble clones, representing the
species thought 1o be the closest relatives of the
modern commercial clones.

The main purpose of the present investigation is
losmdythegmeucdwemtyamongfoﬂymgarmne
varicties, using both quantitative traits  and
isoperoxidase patiems fo give more genetic
information that could be used in the breeding program
and as a general guide in the choice of parents for

MATERIALS AND METHODS
2) Materials:

Forty sugar cane varictiecs were used in this
origins and they differ in their flowering behavios, as
shown in Table (1). Sugar cane varicties were grown
in a randomized complete block design (RCBD) with
four replicates,

b) Ficld experimcat;

Cuttings, with two buds each were planted in
the field of the Agriculwal Research Station
(Sabahia). Each variety was planted in plots contained
7 ridges, 1.5 meter wide and 5 meters long, the
distance between each two cuttings was 30 cm, All
cultural practices needed for growing sugar cane crop
were applied for the two planting successive seasons.
Planting took place on March in 2002 and 2003, as
spring planting.

The observations and measurements were taken
after 300 days from planting date of cach scasom,
Thirty planis were randomly taken from each
experimental plot to measure the following vegetative
characters:

1-Stalk weight (i g).

2-Sualk length (in Cm).

3-Stalk diameter (in Cm).

4-Number of internodes/stalk.

5-Toial soluble solids (T.S.S.} percentage.
6-Sucrose percentage.

7-Purity pescentage.

c) Statistical analysis:

The experimental desige wsed in this
investigation was randomized completed block design
(RCBD) with four replicates, and the data were
analyzed according to Steel and Tomic (1981). In
order to detect pattems of gepetic relationship in the
varicties, data analysis on the means of clearly defined
seven traits was initially performed, based on the
using an agglomerative hierarchical clustering method
mthmmplﬁehnlmgcmmgy.Fhwy,ﬂlewwe
subjected to analysis to produwe a matrix of
dissimilarity values and the pbenotypic distance
between cach pair of varieties was estimated as

Euclidean distance. Secondly, cluster analysis was
conducied oo the Euclidean distance matrix with ua-
weighted pair-group method , based on arithmetic
average (UPGMA) to develop a dendrogram, uging the
compuier program, NTSYS-pc ver 2.1 (Rolhf, 2000).

d) Eiectrophoresis techuique:
Peroxidase analysis:

Isozyme pattems of sugar cane varicties were
done as the following procedure:
Buffers;

0.23 M Tris - Citric acid buffer, pH 8.0 was
prepared according to.

0.01 M Sodium acetate - acetic acid buffer, pH 5.0
Gel media:

Agar-starch-polyvinyl pyrolidine (P.V.P.) gel was
prepared as that describod by Ssbrab and El-Metainy
(19885).

solution:

100 ml of 0.01 M sodium acetate - acetic acid
butfer, pH 5.0 containing 0.1 gm benzidine were used
and 0.5% hydrogen peroxide (H202) was added
immediately before staining,

Procedure:
wmmmwmm
homogenized in a cool mortar, and the homogemte
was absorbed on filter paper strips, which placed on
theongmlmeatagargelplmﬁwabmﬁmem.

RESULTS AND DISCUSSION
1. Fiecld experiment:
1.1, Quantitative characters analysis:

Analysis of variance for the seven sindied
quantitative chamcters (stalk weight, stalk length, stalk
diameter, number of intermodes, total soluble solids,

sucrose percentage and purity percentage) of the forty
tested sugar cane vaticties was presented in Table (2).
Highly significant differences were noticed for the
tested varietics in all examined traits. With regard to
the interaction betweos varietios and yoars, highly
significant differences were found for all traits under
study. No significant differences in these charactors

mmfmmmdm
sugar canc varicties for the two scasons are presented
in Table (3).The data showed that G.T.54-9 variety
had the highest values in galk lengih, stalk diameter
and total soluble solids characters. Ph.8013 vatiety had
the highest values in mumber of internodes, stalk
weight, sucrose percentage and purity percentage
characters. But, these increased wvalues were not
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significant, compared to G.T.54-9 variety. While,
C.34-33 varicty had the lowest valucs in stalk weight,

percentage. L6l-49vmetyhadﬂ|eluwestvalwm
stalk length. These results are in good agreement with
those reported by several authors [eg.  El-Manhaly
(1987); Gaber er al. (1990); Tawfik ef o (1997) and
Younan e o/ (1997)] who foundt differences in some
characiers among sOme sugar cane varicties,

Varieties x years interactions were apparent in
the rankings of the varicties in the two examined years.
The evaluation of the studied varictics indicated that
G.T.54-9, Ph8013, G85-37, G.87-249, G.75-368,
Co.312, Co.421, Nco.310 and G.74-96. varictics gave
a good performance for the seven studied characters
over both years.

1.2. Cluster analysis based on quantitative traits:
Quantitative traits appear least suited as genetic
markers because they are often modified by the
environment subjoct 1o epistatic and pleiotropic
effects, and coded by an unknown pumber of genes
(Van Beuningen and Busch, 1997). An assumption,
underdying the nse of phenotypic gimilarity estimates
based on quantitative traiis, is that such estimates are
anmmtemﬂecnonofgenotypwmmlmnymstame
ICAsUres  AmMOng varicties can be based on

chjectives of this study were 10 group sugar cane
genotypes  into  clusters  according to  their
maorphological behavior.

The mean of the observations of ali traits was
averaged over the two years. The mean values were
normalized prior to cluster analysis by dividing such
values by the standard deviation and subiracting the
mean for cach trait. The matrix of Euclidean distance
for all varieties was computed. The dissimilarity
coefficient is based on interval measure data collected
for the stable quantiiative traits. Cluster analysis was,
then, conducted on the Euclidean distance matrix with
the un-weighted poir-group method, based on
arithmetic averages (UPGMA) employing the NTSYS-
pec ver. 2.1 software. Cluster analysis resulted in the
varieties grouping is presented in Figure (1).

The cluster analysis was capable to differentiate
the forty sugar canc variefies into seven groups. Group
No.l contained seven varieties (Co.281, Co.360,
Bo.47, Bo.18, H.86-486, F.144 and M.253-48). Group
No.2 contained ten varietics that existed in two sub
clusters (C.63-46, Bo.22, H.86-471, Cp.27-93, Cp.44-
101, Cp.66-346, F.116, H.86-197, Q.87 and 1.61-49).

mvzasmqﬁmmmsm The
remaining twenty in No.4

(Co.312, Co421 Noo.310 G.85.37, G.87.249 and G
75-368), group No. § (G.74-96, Cp.30-29, G.84-47,
M.35-15, Kassoer, Cp36-13, L.62-96, Ph.98-97,
P0j.2878, Q.58, P0j.105 snd L.60-25), group No.§

{C.34-33 and Nc0.293) and group No.7 contained two
varicties (G.T.54-9 and Fh.8013). Euclidean distance,
using quantitative traits between all pairs of varieties,
ranged from 0.06 to 2.19. The lowest value between
two varicties (0.06) was found between C.63-46 and
Bo.22. Several investigators used the quantitative trails
to stdy genetic diversity on several crops (Abd El-
Hameed , 2004 and Salch and Anslah, 2005).

2. Isozymes assay:

Isozymes had becn defined by Shaw (1969) as
multiple forms of enzymes in the same organism saxd
having similar or identical catalytic activities. He
and was presumably produced from different genetic
sites, while the secondary isozymes resulted from
alteration in the structure of single polypeptide chain
in vitro and many of these were artifacts. The primary
isozymes wete the only ones, which had a biological
sngmﬁmnoe Weiging ef al. (1993) reported that
isozymes were enzymes that converted the same
chemical substrate, but were not necessarily products
of the same gene. Isozymes may be active at different
life stages ar in different cell compartments.

Early research on sugar cane genotypes had
indicated that isozymes could be used to differentiate
sugarcane clones (Fautret and Glaszmann, 1988),
Cordeiro (2001) reported that the benefit from wsing
isozyme method was the ability to identify and
differentiate betwecn closely and distantly related
SUgAr canecs.

2.1, Pevoxidase analysis:

Leaf samples of forty sugar cane varictics were
collected for isozymes analysis to differentiate
between them with respect to gene expression. Four
plates contained the forty plant samples for peroxidase
ﬁweryplmmmmdmmmﬁml34

3)

Scoring bands were carried out by using the
computer program sofiware, TOTALLAB V.1.11. The
obtained data showed differences in band numbers,
band volume, peak height and R.f. parameter in the
investigated materials whereas:

- Band volume: It indicates the value resulting from
the interaction between band area and band density. It
refers to the amownt of isozyme, which was expressed
from a given gene.

- Peak beight: It refers to the density of the band and
this indicates the activity of the isozyme.
- BRI (Retardation factor): It refers to the position of
band fom the original line to its pesition ag relative
number-{ypically between Q and 1.
migrated towards the cathode (Table 4), while there
were 5ix bands migrated towands the anode (Table 5).
Band existence, band volume, peak beight and R.f.
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Table (1): Sugar cane varieties; their origin and latitude.

Varieties

Nation

Breeding station

Latitude

Bo.18
Bo.22
Bo.47

India

Bibar

25° 59 N

Cp.27-93
Cp.30-29
Cp.36-13
Cp.44-101
Cp.66-346

US.A

Canal point

26° O'N

C.34-33
C.63-46

Cuba

Cuba, Central
Jaranu

22° 04' N

Co.281
Co.312
Co.360
Co.421

Coimbatore

11° 0N

F116
F135
F144

Taiwan

Formosa

23 ON

G.74-96
G.75-368
G.84-47
| G.85-37
G.87-249
G.T.54-9

Taiwan (T)

Alexandria Sabahia
Station

31" 12’ N

H.86-197

H.86-486

H.86-471

US.A

Hawaii

21° 30' N

Kassoer

India

Coimbator

11" N

L.60-25
L.61-49
L.62-96

USA.

Louisiana

29° O'N

M35-15
M253-48

Mauritius

Mauritius

20° 15' S

Nco.293
Nco.310

South Aftrica

Natal

29° 0'S

Ph.8013
Ph.98-97

Philippines

Philippines

21° 10' N

Poj.105
Poj.2878

Indonesia

Java

7" 38 8

Q.58
Q.87

Australia

Queensland

19° 32'S




Table (2): Analysis of variance for the seven studied quantitative characters .

900Z (1) 1§ 9o ~uBy T TV

[}

Mean squares
Source of variation | 4.f. Stalk length Stalk Number of Stalk :I::lle Sucrose Purity (%)
(cm) diameter (cm) | Internodes/ Stalk | weight(@® | _ .. o (%)
Blocks 3 5650.33 1.92 94.25 297661.57 39.082 16.193 1.586
Years 1 2611.87% 0.098"* 9,758 91226.28™% | 2.403%* 1188542 163.573°
Blocks x Years 3 728.47 0.229 25.84 7571547 6.803 5.119 9.729
Varietics 39 6789.117 1.545° 33.21° 27360684~ | 24.58™ 27622 483.81
Varieties X Years 39 210.34" 0.037” 187" 9636.52" 0.941" 0.726" 30.38"
Error (combined) 234 55.93 0.016 0.84 2430.92 0.211 0.236 6.262

N.S. Not significant at 0.05 level of probability.
* Significant at 0.05 of probability.
** Significant at 0.01 of probability.
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Table (3): Mean values for the seven studied quantitative characters in the tested varieties
(average of two seasons; 2002 and 2003)

acters]
Stalk | Stak Total
length | diameter 1.“““"""" . efg‘;lt"w soluble S‘;ﬁ;‘;" Purity (%)|
(cm) {cm) solids (%) *
[Varieties
Co281 | 19838 | 431 1001 | 3840 | 1686 | 1024 | 35937
Co312 | 21953 | 3.62 1458 | 75738 | 2076 | 144 | 7454
Cod2l | 21603 | 362 1403 | 72138 | 2013 | 1429 | P9
Bo22 | 18339 | 4.0 11.06 | 42688 | 1764 | 1154 16268
G.74-96 | 30653 | 3.64 1239 | 56988 | 1878 | 1303 | 69.57
G.75368 | 2369 | 3.7 14.85 | 8870 | 2081 | 1468 | 75.64
Poj.105 | 1680 | 373 1256 | 6120 | 202 | 1374 | 75.06
Cp.66-336] 16774 383 1145 | 50454 | 1793 | 1248 | 65.12
G.8447 | 20575 | 3.75 1178 | 52288 | 1823 | 1261 | 6679
Bod7 | 19004 | 432 981 | 37650 | 1685 1 990 | 5567
Cpaa-101] 20577 | 302 114 | 4335 | 178 1224 | 6459
Cp27-53 ] 19595 1 404 1076 | 41403 | 1726 | 1113 | 6167
M25348 | 161.03 | 424 1038 | 40625 | 1716 | 1059 | 6101
Cp3029 | 19730 | 363 1230 | 5785 | 1880 | 13.090 | 70.09
C6346 | 18028 | 4.03 1101 | 4313 | 1759 | 1136 | 6236
Co360 | 18274 | 427 1014 1 39338 1 1707 | 1038 | 59.60
Ph8013 | 25621 |  4.56 1646 | 9395 ] 2139 | 1528 | M.
Noo310 | 21556 | 349 | 1388 | 68338 | 2008 | 1389 | 73.06
Cp36-13] 17095 | 360 1251 | 6025 | 1942 | 1324 | 7105
Bold | 18399 | 452 935 133088 | 1631 | 968 | 5491
C3433 | 16456 | 516 7900 | 25288 | 1411 | 805 | 4747
F14d | 15418 | 427 1013 | 38713 | 1696 | 104 | $9.59
F135 | 16141 | 353 860 ] 30713 | 1640 | 880 | $2.50
Noo.293 | 20556 | 495 844 | 25338 | 1604 | 875 | SL7O
F116 | 16515 | 386 1131 | 48325 | 1784 | 1243 | 6471
86471 ] 17760 | 3.94 1104 | 43225 | 1766 | 1184 | 644l
G87240 | 3868 | 341 1515 | 8880 | 2004 | 1484 | 76.54
GT349 | 266755 | 516 1549 | 93313 | 318 | 1518 | 78.94
F86-197 | 17433 | 381 1158 | 504.54 | 1793 | 12.53 | 6320
M35.15 | 17849 | 370 | 1184 | 54488 | 1841 | 1268 | 6786
L6149 | 14373 | 375 1.6 5140 | 1804 | 1256 | 6546
L6025 | 16425 | 352 Be | 6975 | 2003 | 1375 | 7262
G85-37 | 24869 | 340 1547 | 8995 | 212 1506 | 77.09
16296 | 16696 | 341 1244 | 59163 | 1920 | 1314 | 7040
PhO8-97 | 18131 | 341 125 5970 | 1937 | 1334 | 701
Kassoer | 18795 | 3.68 1188 | 5620 | 1856 | 1279 | 6949
Poj2878 | 18524 | 343 1306 | 64663 | 1996 | 1339 | 7178
Q58 | 18035 | 348 338 | 65375 | 1999 | 1349 | 7252
86486 1 14583 | 407 1051 | 41138 | 1708 | 1011 | 61.50
Q87 | 17433 | 365 1108 | 48588 | 1786 | 1253 | 64.95
LSD005] 2010 | 084 1.89 1360 | 130 1.20 770
LSD00I] 2640 | LI 2.50 1780 | 180 160 | 10.10
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Table (4): Analysis of elecirophereiic data of perozidase isozymes obtained from forty sugar cane varietics in the cathodal mipration .

9002 (1) 15 P Sudy °f Ty

Band 1 Band 2 Band 3 Band 4 Band 5 Band 6 Band 7 Band 8
Gonotypes == ﬁ’;umquw :!;uvaguva gu\mxuva.zum:;u
1 . - 1. 1om] o losfzee| 025 [029) - « |- §r6| om0 {osofr7e 085 fom) - | - |-f-1 - .
2 - - |- | o8] 060 {o17] 51897 | 063 |00] - « |« J10771] 134 [os4] - - |- o7 on joso] - [ - -
3 . - J-Yomr}os fot] 2061) 046 J024) - | - | - | &vat| omv Jose} - . 1. ow [om] - | - .
4 - - L. Jes| 051 [015] M10 { 053 {024[083] 005 Jox] &57 | o [om| - -0 - 1-1-1 - .
5 . - | - [=sal 051 [o15] %601 { 052 {oz3fii54] 020 Joaz] 9645 | ose |osef - - |- e o2 o™ - | - -
6 - - [ - 121] 0@ Jote] 217 | 041 joziset| O Joof 7| ose foss) - - [-§ -0 - f-F-)] - )-
7 - . . {5l os Jote]5n0] 061 j06) - 7 - { - |mosiomfoss] - - | -1-F - §- (sl 04 J090
8 we 0n {013] 8| 6B [018] - - o301 - - ]es2] 08 {055] - PN AN I A VR I DR M
9 - - | . {5 03 jolB] - « [ - Jso0| 056 [omrfora6 ] 100 JOs5) - | - |- -[ - |- goos| 031 joas
10 - . - s} 054 |018) 916 | 054 j028] - - - [ o5 ] 104 |O55] - - - f - - -1 - -
11 jow| ou jom) - - J-YJxoefoee jom} -} - | -|msjoeiose) - - | -F-}F - |- ey 012 josr
12 25 | 005 {oo7f 4| 005 lowf - - -t -1t - |- 1%54{ 010 [o57¢ - - -1 - t-F-1 - -1
13 8444 | 013 {otof - - - f1583| 019 {03} - . - 115754 026 10567 - . - - . N - .
14 o8 | 014 |ote} 12| o [00] - = -1 -1 - |- Y142z} 0 Jos8] - - |- pues{ o005 joB5) - | . .
15 %5 | o5 [ow] - - |J-jJmsloxmjoxn)-) - }-fm2jo0wjos) -] - J-F-F - 1-)-1 - -
16 7902 015 o} em| 09 jos) - - -f- - - 2021 03¢ {0581 - - -f-F - t-1- . -
17 1562 | 017 [os2] - - 1.1 - < 1-1- - |- fwex{onloss] -1 - [-F-1 - {-[xs] oo [o®0
18 o194 | 0.14 o2l - - |-t - - f-1- - |- w7 0 Josg - - |- Fr24f 013 fosms] - | - -
19 8983 | 016|011} - - f-fmesfomwjon) -} - |- ymsejo7josel - - | -F-}) - j-F-) - }]-
20 x¥»! o lon] - AN - y-0-1 - | -{>®24l 037 o3t -{ - |- f«wsi0m for7] - - .




|l

21 9583 | 043 [0.06) . f. s fad T eihaf e} el al19897 154 (058) o | - | - f 914 ] 046 jJom] - - 1.
. n nm) 1o feor] - | -1 - [ a3 | oss Joasf - - J-Faers| 1at oss] - |-f-1 - - Ja1 - I
23 2008 | 137 joos] - - {1679 1% los] - “ [-f34s7)080 057} - |~-]-§ - - {af -] -
24 293 { 081 {oa0f - - [} - - {-1 - - 1 - [2253( 040 Jos7} -« ] - f'a Lm iz fem). - § - .f-
25 fs73) 201 joto) - | - j-Q4sssjresfor] - | - l-Jamiafiejest) - Jolofrenziomziomf - | - |-
26 s00 | 11 Joos} - « | <} s o jor} - - Jfesoaltedose] - [ -F¥-F -} - -}« -]-
27 fmajosmjoos] - | - J-] -] - J-F -1 « V-f2os]|0m joss} - - f[sm ase jam)oo § o« ] -
28 1483 10 foao} - | - |- f - - < 213|027 fo3sy2630 | 025 Jos4] - | - | - f6s45{ 142-jo8s] = | = |-
29 72 { 0.72 {007} - - - 1149471 105 [024] - e | -faso]| 14t jose] - (-l « [ =] a]iw T
- 30 904 | 092 |0.09) - - | -1 48] oss joas} - - |-f236] 134 jos2] - | -] -] 589 ]| crojem] - | |-
31 4148 ) 0.14 jJo.nxf - - 1.1 - - |-} - - | - 12167 0356 105413237 j00sj067] - | - ) - T
32 = = j-] - «t-¥ o« o Iy o | - |-T12727] 070 |034] 4743 [036]067] 2469 | 010 jere] = - | -
33 festjomjoryf « [ - [-f - f - |- <« | - [-fsa o063 jos3] - | -]-]3309] 020 Jer} - -] -
34 34491 032 (0.11] 5780 019 (020} - - f - - | 1153001 075 (034f - | - | - 3276 0.09 [0.7] 3823 | 025 (050
3s 67671 027 |o.14] - - |1 - - 1] - = | o J14521] 064 |0.34]) 3332 |0.06)065] - - 1= las11] 044 lO89
36 sz7s ] 054 Joaaf . - -1 - - | - }993] 019 Jo32f1399.1] 067 Jos3} - | -] - §3s%04] 015 Jom] @365 | 0.41 |oss
37 - - | « f%025] 008 jo20] - - 1-1 - - | - [1n206] 033 J0.54] 3700 [0.11{0.65] 2693 | 003 fors) - - |-
38 - - 1.1 - - -1 - - |1 - - | - {15794] 065 Joss] - | - { - [3983 ] o1 ja77} 2740 | 0.10 039
39 4138 | 017 {03} - - 11 - - (-1 - - | - §1%130] 0.46 {036 - | - | - 1 433 | 011 {e7] 3685 | 025 |08
40 - - P o 14224 009 Joz0] - « lal] - - | - ]15294) 036 (03a] - | - | - 15014 022 Jem] 3694 | 034 |87
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Table (5): Analysis of decirophoretic data of peroxidase isozymes obtained from forty sugar cane varieties in the anodal migration.

Band 1 Band 2 Band 3 Band 4 Band 5 Band 6
Goottpot  vctame | P 1 e 1 veba ; RS Volume ;’& 8L | Vobame :ﬁ 'RE | Volume :é RE | volme ;"& Re
1 - - - - - - 61.8 0.52 - - - 109.8 0.64 ] 1002 0.73
2 1863 0.19 - - - - - - - - 4573 0.69 - - -
3 297 020 - - - 1856 0.53 - - - - - - 5173 0.76
4 - - - - - - - - - - - - - - - § 647 0.78
5 255 015 - - - 1766 0.53 - - - 482.5 0.69 - - -
6 9.01 0.15 192 038 - - - - - - 374.1 0.69 - - -
7 34.99 - 0.16 360 039 - - - - - - 4072.1 065 | 3341 0.74
8 - - - - - - - - - 4485 0.60 - - - 1 w23 079
9 99.6 017 345 0.40 - - - - - - - - -« 1 611 072
10 - - - - - - - - - - - - - - - § 4633 0.79
11 - - - - - - 862 022 0.55 - - - 253.4 030 } 067 - - -
12 - - - - - - 8595 017 0.49 - - - - - - - - -
13 4197 1 007 | 030 - - - S 0.18 0.50 5630 010 § 0.59 - - - - - -
14 - - - 99.2 0.25 0438 T - - - 15 | 035 | o3 - - - - - -
15 - - - 36 0.10 0.48 34.8 0.18 031 1442 016 | 0.16 - - - - - -
16 - - - 4.7 0.12 039 202 0.06 0.50 1404 | o2 | 062 - - - - - -
17 - - - - - - - - - 1145 | 013 § oss § 10006 | 021 ] oss - - -
18 - - - - - - - - - - - - - - - | 8485 ol4 | 071
19 {4739 [ 007 [ 029 | &2 | o1 | o3 . - - - - - Jimss | o1 {00l - - -
20 - - - - - - - - - - - - 85.5 018 | 0653 13098 | 022 1 0.74

VT XY

9007 ‘(1) 15 ‘2%




Cont. Table (5): Analysis of electrophoretic data of peroxidase isozymes obtained from forty sugar cane varieties in the anodal migration.

Salch, M.S. et al

Band { Band 2 Bani 3 Band 4 Band 5 Band 6
Gonotyes ¥ ot ;& Re | Volume ;‘é Vohumme ;; RE | Vokme Qfé RE | Vokme ;‘é RE | Vohme ‘;‘é Rt
21 - - - - - - - - - - - - - - - - -
7 - - - - - - - - - - - - - - - - -
7 - - - - - - - - - - - - - - - - -
%4 - - - - - - - - - - - - - - 189.5 0.82 0.30
28 - - - - - - - - - - - - - - 296.1 0.63 0.82
26 - - |- - - - - 1 -1 - -1 - - - - | aos | o1 | om
27 - - - - - - - - - - - - - - 2306 | 081 0.80
28 - - - - - - - - - - - - - - e 0.80 0.82
29 1310 | ogs { 0.06 - - - - - - - - - - - 893 0.72 053
30 - - - - - 1359 0358 | 051 - - - 1573 0.81 0.69 - - -
k) | - - - - - - - - - - - - - - - - -
32 - - - - - - - - - - - 99.1 0.41 067 - - -
13 - - - - - - - - - - - - - - 832 037 . { o088
34 - - - - - - - - - - - 2270 0.57 068 - - -
35 - - - - - - - - - - - 1281 0.33 0.67 - - -
36 - - - - - - - - - - - 408.3 0.86 0.66 - - -
n - - - - - - - - - - - 1339 037 0.66 - - -
38 - - - - - - - - 124.1 039 | 060 - - - 1289 0.52 0.87
39 - - - - - - - - 1710 | 051 | 060 - - - 3126 0.41 0.36
40 - - - - - - - - 2111 046 | 0.60 - - - 1570 0.39 0.85
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Whereas: (0): Refers to band absence — (1) Refers to band presence.
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Figure (1): Dendrogram of forty sugar cane varieties based on seven quantitative
traits.
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Figure (2): Electrophoretic patterns of peroxidase iso ;ymes for ten
sugar cane varieties (1-10).
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Cp.30-29
C.63-46
Co.360
Ph.8013
Sanie
Cp36-13
IBn.tE

Figure (3): Electrophoretic patterns of peroxidase isozy nes for ten
sugar cane varieties (11-20).
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Figure (4): Electro/'horetic patterns of peroxidase isozymes for ten

sugar ¢ ine varieties (21-30).
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Figure (S): Electi ophoretic patterns of peroxidase isozymes for ten
sugar cane varieties (31-40).
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Figure (6): Dendrogram of forty sugar cane varieties based on (0-1)
data of isoperoxidase activity.
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parameters were found to be different among the forty
studied varietics. Band No, 5, in the cathodal side,
existed in all stadied varieties. Every variety contained
five 1o three bands in the cathode. These dala are in
good agreement with those reporied by Glaszmann ef
al (1989). Table (6) shows (0 and 1) data, whereas (0)
refers 1o absence of band, while (1) refers to band

Figure (6) shows the dendrogram of cluster
analysis based om (0 and 1) data employing the
NTSYS-pc ver. 2.1 software.

The figure shows that these were four clusters in
the dendrogram tree. The analysis was capable to
classify the studied forty varieties into four main
clusters; cluster No.1 contained nine varieties (Co.281,
Co.312, Co.421, G.74-96, Bo.22, Bo.47, G.75-368,
Poi.105 and G.84-47). Cluster No.2 contained nine
varieties in two sub-clusters (Cp.66-346, Cp.30-29,
Co0.360, Cp.27-93, Cp.44-101, M.35-15, M.253-48,
C.63-46 and Cp.36-13). While, cluster No.3 contained
fifteen varictics in three sub-clusters (Nco.310,
Nco.293, G.87-249, G.85-37, Bo.18, G.T.54-9, C. 4~
33, F.144, F.135, F.116, H86-471, H.86-197, Q.58,
H.86-486 and Q.87). Seven varieties were found in the
last cluster. They were L.16-49, L.60-25, Po).2878,
Ph.8013, Ph.98-97, L.62-96 and Kassoer,
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