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Abstract

Six new Egyptian sugar cane varieties and the main commercial
one GT 54/9 were planted at El-Mattana Research Station Quena gov-
ernorate during 1993, 94 and 95 as plant cane, first and second ratoon
crops, respectively, to evaluate technological characters and susceptibili-
ty to borer infestation. Analysis of variance for each year and combine
analysis over years revealed:

1- Wide variation in brix, sucrose % juice (Pol%), sugar% cane (Richese),
sugar extraction% (Rendment), glucose ratio and purity were ob-
sreved among varieties within and over seasons.

2- For most traits the promising varieties were better or at least equal
to the commercial variety.

3- The new varieties were significantly higher in Kg sugar per ton cane
(S/TC). Varieties could be arranged in descending order as follows: G
84/47, 84/68, 85/285, 85/166, 85/37 and GT 54/9.

4- Susceptibility to borer infestation (Chilo agamemnon) was less in plant
cane than the 1st ratoon crop (mean bored joints 5.80% and
10.76% for plant cane and 1st ratoon, respectively).

5- All varieties including the commercial one suffered less than 10%
bored joints in-the plant cane and 1st ratoon except G 84/68, 85/

231 and 85/258 in the 1st ratoon which recorded 10.68%, 15.38%
and 17.22% bored joints, respectively.

INTRODUCTION
The Egyptian sugar cane breeding and selection program places considera-
ble emphasis on producing varieties with high yielding potential high sugar con-
tent, resistance to disease and insect pests and ratoon longevity.
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Brix, sucrose, purity pereentages; glucose ratio,  sugar% cane (Richese),
sugar extraction % (Rendment) and sugar Kg/ton cane (S/TC) have received more
attention in the last selection stage which known as the out field testing stage.

Varietal selection at' brecdmnierical stage is one of the major components in
successful prodution of sugar cane. Although production of sugar per unit area is a
very important characteristic, but it is not the only factor on which cane is evaluat-
ed the quality of cane is also important (Glaz et al. 1991).

Lionnet (1995) pointed out that cane quality has important effect on perfor-
mance and on the quality of sugar produced, and added that to study long term-
ternds and plan future strategies the attention being given to cane quality to wealth
of information that has become available over the years.

Brix measures the total soluble solids in the juice and a high proportion of
these solids consists of sucrose, the correlation is usually high enough to make brix
a very useful corrolated characteristics for selection (Kang et al. 1983).

Hogarth (1977) reported that selection for sugar by measuring brix should be
effective because brix has high degree of genetic determination and is not greatly
affected by plant competition.

The sugar cane borer (Chilo agamemnon, Blesz) is the most destructive pest
of sugar cane in Egypt (Abou Doh, 1988). This has led to increased testing in recent
years to evaluate and identify superior commerial and unexplored gerplasm to breed
improved borer resistant sugar can varieties.

The main objective of this study is to evaluate the technological characteris-
tics of some new promising sugar cane varieties developed in Egypt and their resis-
tance to the sugar cane borer under natural infestation conditions using the bored
joints as the damage assesment criterion.

MATERIALS AND METHODS

The present work was carried out at El-Mattana Research Station (Quena gov-
ernorate, Upper Egypt) during three successive seasons 1992/93, 1993/94 and
1994/95 as plant cane, first and second ratoon, respectively. Six promising cane
varieties developed locally from Egyptian Fuzz named G 84/47, 84/68, 85/166,
85/231 and 85/258 and the standard variety GT 54/9 were used (G84/68, G85/
258 and GTS54/9 were biparental varieties and the others were open pollination).
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Varieties were planted in a field trial in a randomized complete block design with
four replications in March 20, 1992. Plot size was 42 m2 (6 ridges 7 m long and one
meter apart). The package of recomended cultural practices for plant cane and ra-
toons were adopted uniformaly as and when needed. Harvesting was carried out on
March 26, 1993, April, 3, 1994 and March, 25, 1995 for plant cane, first and sec-
ond ratoon, respectively (The date of harvest considerd as the begining of the new
crop of 1st and 2nd ratoon).

At harvest a sample of 25 stalks from each plot was taken randomly,
stripped, cleaned, for estimating borer infestation, number of joints and tunnel
joints were calculated and then the cane sample was crushed through 3 roller lab.
mill and juice was analyzed according to Meade and Chen (1977) methods to calcu-
late the following parameter:

Glucose ratio

]

% reducing sugars x 100/%Sucrose in juice

Sugar % cane (Richese) Sucrose/100 gm juice x (100-(Fibere% cane x
1.3) + 2.5/100

Sugar extraction (Rendment) = Sugar % cane X purity

Sugar ton cane (S/TC)kg

Sugar extrafction % x 1000 kg cane

Bored % = Tunneled Joints x 100/Total joints

All data were subjected to statistical analysis according to Steel and Torrie (1980).

RESULTS AND DISCUSSION
Brix:

Significant differences were found among varieties for brix degrees. The
highest brix degrees 23.27, 22.95, 22.18 and 22.80 were recorded for cane varie-
ty G 84/68 in plant cane, 1st, 2nd ratoon and pooled data over years, respectively
(tables 1and 2 fig 1). Data over years Table 2 show that brix degrees of G 84/68
(22.80%) and G 84/47 (22.13%) were significantly-higher than that of the com-
mercial variety GT 54/9 (21.39). A Similar trend was also observed in plant cane,
while in the 15t and 2nd ratoon all the new varieties had high brix values approxi-
mately equal to the commercial one except G 85/166 and G 85/231 in the 1st ra-
toon and G 85/166 in the 2nd ratoon where brix values were significantly less.
These results were supported with those of Hogarth (1977), Kang et al. (1983),
More et al. (1994) and Patil et al. (1994) who stated that high proportion of brix
consists of sucrose, the correlation is usually high enough to make brix a very use-
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Table 1. Technological characteristics of some Egyptian promising sugar cane varieties.

Varieties | Bix | ‘Sircee. | Pty % | abase | | Sugar | Suger
ratio % cane Extration | Ton cane
in 100 cm3 juice % (S/TC) kg
‘ Plant cane 1992-93
G 84/47 |22.61b|19.67 a 87.02 ¢ 1.31d [13.50 a 11.75a |117.5a
G 84/68 [23.27a]19.30b 82.94 e 1.43d [12.93b 10.72 de(107.2 de
G 85/37 {20.55e|17.77 f 86.47 ¢ 2.48a |12.16d 10.52 e |105.2 e
G 85/166(20.94d[18.61 cd] 88.86a 2.37 ab[12.91b 11.47b |114.7b
G 85/231/20.69 de| 18.30 ¢c| 88.46 ab 2.13c |12.66¢ 11.18¢ |111.8 ¢
G 85/258[20.88d|18.37 de|] 87.97b 2.57 a |12.68 ¢ TS5 € "1111:5:¢
GT 54/9 |22.03¢c|18.75¢ 85.11d 2.24 bc|12.73 be 10.84d |108.4d
First ratoon 1993-94
G 84/47 |22.41b|19.05a| 85.01ab 3.78 b-d| 12.93 10.99a {1099 a
G 84/68 |22.95a|19.30a| 84.78bc 3.52 cd| 13.02 11.04a |110.4a
G 85/37 |21.42¢c|18.03b 84.17 ¢ 3.79 b-d| 12.17 10.25 ¢d|102.5 cd
G 85/166(20.44d}17.50 c 85.64 a 429a | 11.92 10.21 cd|102.1 cd
G 85/231|20.61d[17.51 ¢c| 84.96 ac 4.03 ab| 11.88 10.09d [100.9d
G 85/258|21.26c|18.10b| 85.14ab 3.48d | 12.29 10.46 b |104.6 b
GT 54/9 |21.32c[18.02b| 84.52bc 3.84 bc| 12.19 10.31 bc[103.1 be
Second ratoon 1994-95
G 84/47 |121.39b|17.97b| 84.02c 2.19a 112.12b 10.18 b [101.8b
G 84/68 [22.18a|18.59 a 83.86¢c 0.91d|12.53a 10.50a [105.0 a
G85/37 |21.69b|18.21b| 83.97c 1.55b |12.28b 10.31 ab{103.1 ab
G'85/166120.51d|17.45d 85.09 b 1.52b |11.85¢ 10.08 b | 100.8 b
G 85/231(20.92¢c|17.94b| 8573 a 1.07 cd| 12.23 b 10.48 a |104.8 a
G 85/258120.97 c|17.81 ¢ 8493 b 1.34 bc|12.08 b 10.26 ab|102.6 ab
GT 54/9 |20.83c|17.39d| 83.49c 1.43b |11.69 ¢ 9.76c | 97.6¢c
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ful correlated characteristics for selection, moreover, brix has high degree of ge-
netic determination.

Table 2. Technological characteristics of some Egyptian promising sugar cane varieties.
(combined over seasons)

e Bi Apparent Apparent | Glucose Sugar % Sugar Sugar
Varieties ™ I'sucrose | Purity % ratio % cane |Extraction | Ton cane
% (S/TC) Kg

Season (S)
1992/93 | 21.57a| 18.68a | 86.69a 2.07b 12.80a 11.09a 110.9a
1993/94 |21.49a( 18.22b | 84.89b 3.82a 12.34b 10.48b 104.8b
1994/95 | 21.21b| 17.91¢c | 84.44c¢ 1.43c 12.11b 10.23¢ 102.3¢

Significance X o *x ** *k ok wok

Varieties (V)
G 84/47 |22.13b| 18.90a 85.35¢ 2.42¢ 12.85a 10.973a 109.7a
G 84/68 |22.80a( 19.06a 83.86f 1.95d 12.83a 10.76b 107.6b
G 85/37 |21.22cd| 18.00b 84.87d | 2.61ab 12.20b 10.36d 103.6d

G 85/166 |20.63e] 17.85b 86.53a 2.73a 12.22b 10.59¢ 105.9¢
G 85/231 [20.74e| 17.92b 86.38ab 2.41c 12.26b 10.58¢ 105.8¢
G 85/258 | 21.04d| 18.00b 86.01b | 2.46bc |12.35ab 10.62¢ 106.2¢
GT 54/9 21.39c| 18.05b | 84.37e 2.05bc 12.20b 10.30d 103.0d

Significance *% *w *k ** * ** *k
Interaction
s X V sk *ik s,k Kk NS' *k *k
L.S.D.5 % 0.35 0.45 0.65 0.28 = 0.22 2.20
L.S.D. 1% 0.46 0.60 0.87 0.37 - 0.29 2.90

Sucrose % Juice, Sugar % Cane and Sugar Extraction %:

Data over three seasons (plant cane and two ratoons), Table 2, show that the
G 84/47 and G 84/68 were significantly superior in sucrose % juice (Pol %), sugar
% cane (Richese) and sugar extraction % (Rendment) than of G 85/37. G 85/166, G
85/231 and G 85/258 or GT 54/9 (the commercial variety). Meantime, all varie-
ties had a higher sugar % cane and sugar extraction % than GT 54/9. A similar
trend was observed in thq separated years (Table 1 and Fig 1).

In general, both separate or pooled data apperantly showed the superiority of
G 84/47 and G 84/68 in the three mentioned traits than the other varieties includ-
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ing the commercial one. This superiority is strong evidence of the accurate selection
program. These results are in harmony with those of Nayyar and Malik (1989), Rah-
man et al (1989), More et al (1994), Patil et al. (1 994) who reported that differ-
ences were found in sucrose % Juice commercial cane sugar % (CCS) and sugar re-
covery %.

Data Tables 1 and 2 also, shows obviously that the cane varieties character-
ized with higher values of sucrose % juice, sugar% cane and sugar extraction % had
in the same time higher brix values. These results confirm those reported by Hoga-
rth (1977) and Kang et al. (1983).

Glucose ratio :

Glucose ratio is the ratio of reducing sugars % to sucrose % in juice. It is well
known that there is inverse relations between the content of reducing sugars in juice
and sugar extraction % during processing. Thus the loss of sucrose in molasses dur-
ing processing increases significantly with the increase in reducing sugars. There-
fore, in breeding and selection program varieties with minimal reducing sugars are
prefered. :

" The differences in glucose ratio due to variety were significant in plant cane,
1st and 2nd ratoon as well as pooled data over the three years (tables 1 and 2). In
this study data in Tables 1 and 2 and Fig 1 also show that the higer sugar % cane and
sucrose % juice varieties the lower the glucose ratio, where cane varieties G 84/
47 and G 84/68 in plant cane 1st and 2nd ratoon as well pooled data recorded the
lesser values of glucose ratio as compared to other new varietie or the commercial
one. These results may..explain why these varieties were distinguished with higher
sugar extraction %. Reducing sugars differ widely among varieties (Patil et al.,
" 1994).

Purity

Purity is the relationship between sucrose and total soluble solids (Brix) in

cane juice.

The differences in purity percentage of the different cane varieties in plant
cane, 1st, 2nd ratoon and combined data over years were found significant (Tables 1
and 2). Meantime G 85/166 and G 85/2?;1 exhibited the highest significant purity
values compared with the other new varieties or the commercail one (GT 54/9).
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(Tables 1 and 2 and Fig 1). it is also detected that purity of all varieties was higher
than that of GT 54/9 the commercial check, except G 84/68 where its purity value
in plant cane and pooled data was significantly less than GT 54/9 and this may be
due to that this variety had the highest brix value. In this connection. Similar results
were obtained by Patil et al. (1994).

Sugar yield/ton cane (S/TC) :

It is evident from the tables 1 and 2 that the mean values of sugar in kg per
ton cane (S/Tc kg) significantly differed among varieties in plant cane, 1st and 2nd

ratoon as well in combined data over years.

It is noted from pooled data that S/TC for the new varieties were significant-
ly. higher than that of the commercial one except G 85/37 where its S/TC was
slightly higher (103.6 kg) (insignificant) than GT 54/9 the commrcial one (103 kg).

Data collected in separate years (Table 1 and Fig 1) indicate that the new va-
rieties did not perform consistently across years. In plant cane G 85/166 (114.7
kg) and G 85/231 and G 85/258 which gave 111.8 kg and 111.5 kg, respectively,
but the other varieties were less than GT 54/9.

The first ratoon G 84/68 gave the highest sugar/Ton cane of 110.4 kg followd
by G 84/47 (109.9 kg) and G 85/258 (104.6 kg), while GT 54/9 (103.1 kg) was
better than G 85/37, G 85/166 and G G 85/231 which recorded 102.5, 102.1 and
100.9 kg respectively.

Regarding the second ratoon, G 84/68, G 85/231, G 85/37 and G 85/258
gave the highest (insignificant difference) sugar/Ton cane which recorded 105.0,
104.8, 103.1 and 102.6 kg as compared to the commercial variety GT 54/9 (97.6
kg).

To sum up, maximization of sugar per cane weight unit and hence per unit area
under a given environment will depend not only upon the genotype but upon many
other conditions of higher productivity (Nayyar and Malik, 1989; Rahman et al.,
1990; More et al., 1994 and Patil et al. 1994).

The superiority of some cane varieties in sugar /Ton cane might have resulted
from better quality performance in terms of higher sugar% cane, sugar% juice and
sugar extration% and lower glucose ratio as mentioned before.
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With regards to the effect of years and years x varieties interaction on the
technological characters (Table 2). Data from the combined variance analysis show
that years and years x varieties interaction significantly affected all the measured
traits indicating that the used cane varieties did not perform consistently across
years. The high quailty traits were recorded in plant cane followed by the st and
2nd ratoon in descending order. Singh et al. (1983) reported highly significant dif-
ferences between twelve varieties of sugar cane (Saccharum Spp.) planted over two
years and three locations to measure the stability parameters of five qualitative
chracters. Environmental as well as variety x environmental interaction played a
significant role in determining these characters.

Borer infestation

Resistance to the sugar cane borer was evaluated by comparing the, damage
caused by borer expressed as the percentage of bored joints. Based on this criteri-
on, differences in average percentage of bored joints among varieties were signifi-
cant in both plant cane and 15! ratoon. Bored joints ranged from 4.15% to 8.13 and
from 6.4% to 17.22% in plant cane and 15t ratoon, respectively (Table 3). Cane va-
riety G 85/258 gave the highest bored joints% (rank 2) in both plant cane and 75t
ratoon while, G 84/68 and G 85/166 (rank 7) gave the lowest bored joints in plant
cane and 15% ratoon, respectively (Table 3).

Table 3. Mean percentage of Chilo agamemnon infestation (bored joints %).

Varieties Plant cane (1992/93) Rank 1st Ratoon (1993/94) Rank
Bored joints % Bored joints %
G 84/47 5.11¢c 5 8.46¢ 5
G 84/68 415¢ 7 10.68b 3
G 85/37 5.83 be 3 9.37 be 4
G 85/166 4.64 c 6 6.40 d 7
G 85/231 7.22 ab 2 15.38 a 2
G 85/258 8.13 a 1 17.22 a 1
GT 54/9 549¢ 4 7.80 cd 6
Mean 5.80 10.76
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It is worth mentioning that, the susceptibility of the new varieties was less in
plant cane than those of 1st ratoon where the average bored joints recorded 5.80%
and 10.76% for plant cane and 1st ratoon, respectively (Table 3). Data also clearly
showed that in plant cane varieties suffered less than 10% bored joints (minimum
losses in sugar yield). In the 1st ratoon, this is true for G 84/47, G 85/37, G 85/
166, aswellas G T 54/9 the commercial variety. Gaber and Rashwan (1990) stated
that the meterorological factors such as temperature and humidity were responsible
for borer population density.

The obtained results are in line with those of Macede et al (1977), Mesbah et
al (1987) and Gaber and Rashwan (1990) who found that sugar cane varieties differ
widely in their susceptibility to borers infestation during different seasons.
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