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ABSTRACT: Twe field trials were carried out at Giza
Experimental Station, Agricultural Research Center during the
summer seasons of 2005 and 2006.

Fourteen sweet sorghum varieties wefe evaluated for their
vielding ability, juice quality and processing parameters under two
sowing dates i.e. May 5™ and 25" Analysis of variance showed:

Most yielding traits, juice quality and processing parameters
acted better in the early planting date (May 5) than in the late one
(May 25).

Great variation in most studied traits have been detected among
the fourteen sweet sorghum varieties under investigation.

Not all sweet sorghum varieties perform good for stalk, syrup
and alcohol production, quality and processing parameters in the
first planting date, but some of them were suitable for the second
planting date,

Results also cleared that Mn3306, Planter, Rex, Rio, SS405 and
Tracy varieties which distinguished with high potential ability on
producing syrup and ethanol are recommended for both syrup and/
or ethanol production.

Key words: Swect sorghum, varieties, planting date, evaluated, juice
quality and processing parameters.
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forwards sweet sorghum as an
ancillary source of syrup which
distinguish with abundant sweet
juice and acceptable syrup quality.
In addition. Sorgo could be used as
bio-energy resource. Moreover,
sweet sorghum is better than
sugarcane and corn in terms of
food calories production per unit
area. Nevertheless, not all sweet
sorghum cultivars are equally good
for syrup and alcohol production,
but there is a good deal of
variation from one to anther in
their potential yield, quality traits
and processing characteristics
(Bapat, et al 1987; AbdEl-Karim et
al 1999; Allam et al 2001 and
Saleh, 2004).

Nowadays, the demand . for
ethanol as free octane fuel
increased  steadily, therefore,
sorghum juice performance always
with high percentage of simple
sugars and can be directly acted
upon by yeast to produce alcohol.
In this connection, Kresovich and
Henderlong (1984) reported on the
feasibility of sorghum for ethanol
production, moreover, Smith et al
(1987), Somani et al (1992) and
Smith and Buxton (1993) stated
that sweet sorghum juice was a
good substrate for production of
alcohol by yeasts.

Under

subtropics and
temperate environments, suitable
sowing date received great

attention (Almodares et al 1994,
Besheit et al 1996 and Taha Nour
and EI-Koliey (1999).

Therefore,  selecting  the
suitable sowing date, the proper
varieties which perform high
yielding ability, juice quality and
processing - parameters  under
agroclimatic conditions of El-Giza
governorate were the aim of the
present study.

MATERIALS AND
METHODS

The present investigation was
carried out at Giza Agricultural
Research  Station, Agricultural
Research center (ARC) to evaluate
fourteen sweet sorghum cultivars
namely, Brandes, Dale, Honey,
Leoti, Mn 3306, Mn 3556, Planter,
Rex, Rio, Smith, SS405, Tracy,
Umberalla and Williams under two
sowing dates in the summer of
2005 and 2006 seasons.
Randomized Complete Block
Design with three replications was
carried out. Each plot consisted of
5 rows, 7m long and 60cm apart
(21m2). Spacing among hills were
25cm. Planting date was May 5
and 25 ~in both seasons,
respectively. 2
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Other cultural practices such
as hoeing, thinning, fertilization,
irrigation...etc were maintained
aimed at levels to assure optimum
production. Harvest time was
carried out for each cultivar at hard
dough stage. The three middle
guarded rows were used to
determine yield of the millable
stalks and stalk components (stalk
length, diameter and weight).

Twenty five stripped stalks
were taken randomly from each
plot and were immediately crushed
through 3 roller lab. mill, the raw
juice was filtered and weighed.
Juice extraction percentage (JEP)
was calculated according to the
equation:

JEP = (Juice weight X 100) /
stripped stalks weight

and juice yield (ton/fed) was
calculated according to the
equation:

Juice yield = (Stripped yield X
juice extr. %)/ 100

Apparent brix, sucrose, reducing
sugars, purity, fermentable sugar
percentages (FSP) were
determined from the equations:

Purity = (Sucrose % X 100) / Brix
FSP = Sucrose % + Reducing

sugars %

according to methods of Meade
and Chen (1977). Theoretical

ethanol yield (ETOH) was
calculated according to Smith and
Buxton (1993). _

Three kg juice for each sample
were used for syrup manufacture.
Syrup extraction percentage (SEP)
and Syrup yield (SY) ton/fed were
also calculated from the equations:
SEP = (syrup weight X 100) / juice

weight
Sy = SEP X juice weight
Percentage data were
transformed to arcin  before

statistical analysis. Analysis of
variance was computed for each
trait in each season according to
Steel and Torre (1980). Treatment
means were compared using
L.S.D. at 5% level of probability.

RESULTS AND
DISCUSSION

Effects on Stalk Component and
Stalk Yield (ton/fed)

Average stalk component
(stalk length, diameter and weight)
and stalk yield (ton/fed)
insignificantly affected by sowing
dates in both seasons Tables 1 and

2. Nevertheless, sowing on May 5,
slightly improved stalk yield by
0.5 and 1.2 ton/fed in both seasons
as sowing was carried out for
about three weeks later. These
results are mainly conformable
with taller, thicker- and heavier
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stalk recorded in the early sowing
Tables 1 and 2. Such effect may be
due to that sorghums are tropic and
subtropics plants where high
temperature, great light intensity
ahd long photoperiod obviously
enhanced growth and yield.
Similar findings are reviewed by
Almodares ef al (1994), Becheit et
al (1996) and Taha, Nour and EI-
Koliey (1999).

Average stalk yield (ton/fed)
and stalk components (stalk length
and weight) were significantly
differed among the used fourteen
sweet sorgo varieties in 2005 and
2006 seasons. However, the
differed in stalk diameter among
sorgo varieties in both seasons
were too small to reach the level of
significance (Table 1 and 2).

The highest stalk yield in both
seasons was of Planter variety
(29.0. and 30.0) followed by
Mn3306 (29.0ton/fed) and SS405
(28.8ton/fed) in the first season
and by SS405 (29.1ton/fed) and
Rex (28.3ton/fed) varieties in the
second season. Dale variety gave
the lowest stalk yield (14.2 and
14.0 ton/fed) in both seasons,
respectively. Table 1 and 2.
Meantime, the highest stalk yield
varieties are distinguished with the
highest stalk performance in terms

of stalk height, diameter and
weight. In this connection,
numerous reports showed that
individual stalk performance and
stalk yield differed greatly among
sweet sorghum varieties and most
variations are genetically. (Bapat
et al 1987; Abd El-Karim et al
1999 and Saleh 2004).

Dealing with the behavior of
the used varieties within sowing
date, data in Tables 1 and 2
indicated that sweet sorghum
varieties had  different and
substantial respond within sowing
date in both seasons. Early sowing
(May 5) was more suitable for
Brands, Mn3306, Planter, Rex,
Rio, Smith, SS405, Umbrella and
Williams which verified better
stalk yield (ton/fed) in both
seasons than late sowing (May 25).
On the other hand sowing about 3
weeks later (May 25) yielded
better stalk yield for Dale, Haney,
Leoti, Mn3306 and Tracy. Similar
results were reviewed by
Almodares et al (1994) who stated
that the interaction between
cultivars and date of planting were
significant for stripped stalk yield.

Juice Quality Parameters

Brix (Total Soluble Solids),
Sucrose (Pol) and reducing sugar



Table 1.Effect of sowing date on stalk length and diameter (cm) of some sweet sorghum varieties
in 2005 and 2006 seasons

Stalk length (cm) Stalk diameter (cm)
2005 season 2006 season 2005 season 2006 season

> [ = B 2 = > z = > 2 =

Varieties “ = “ =3 “ ki o o
Brandes 294 256 275 273 250 262 1.9 2.1 2.0 1.9 2.0 2.0
Dale 275 241 258 272 237 255 1.9 2.0 2.0 1.9 2.0 2.0
Honey 247 314 281 233 310 272 1.9 2.0 20 1.8 2.0 2.0
Leoti 232 285 259 227 280 254 1.7 2.0 1.9 1.8 1.8 1.8
Mn3306 369 357 363 387 350 369 2.1 2.1 21 2.2 2.0 2.1
Mn3556 328 342 335 342 339 341 2.1 1.9 2.0 2.2 2.0 21
Planter 353 322 338 395 335 365 2.0 2.2 2.2 2.1 2.2 2.2
Rex 347 284 316 349 298 324 2.0 2.0 2.0 2.0 2.1 2.1
Rio 362 304 333 371 298 335 2.2 2.1 2.2 2.2 22 22
Smith 317 279 298 323 295 309 2.2 2.0 21 2.2 2.1 2.2
SS405 325 350 338 343 363 353 2.0 1.9 2.0 1.9 2.0 2.0
Tracy' 285 309 297 290 320 305 2.0 1.9 2.0 1.9 1.9 1.9
Umbrela 330 270 300 346 275 311 2.2 2.0 21 2.3 2.0 2.2
Williams 287 257 272 300 262 281 2.0 1.9 2.0 2.2 1.9 2.1
Mean 311 298 304 318 301 309 2.0 2.0 2.0 21 2.0 2.0

L.S.D at0.05

Sowing date (A) Ns Ns ) Ns ' Ns
. Varieties B) 28 17 Ns Ns

AxB 40 24 Ns Ns

8002 (1)° ON S€ ‘Jog “say 1Sy f SyzeSey
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Table 2. Effect of sowing date on average stalk weight (g) and stalk yield (ton/fed) of some sweet
sorghum varieties in 2005 and 2006 seasons

W\

Sowing Stalk weight (g) Statks yield (ton/fed)
dates 2005 season I 2006 season I 2005 season 2006 season

> 2 = > x = = x = > 2 ]
S 3 = = 3 S 3 & 3
Varietie E E’ = E & = E § = @ E’ = .
Brandes 540 503 522 560 547 553 16.2 15.1 15.7 16.8 16.4 16.6
Dale 450 497 473 463 470 467 135 14.9 14.2 139 14.1 14.0
Heney 690 710 700 847 877 862 20.7 213 21.0 254 263 25.9
Leoti 703 773 738 753 793 773 21.1 23.2 22.2 22.6 23.8 23.2
Mn3306 950 980 965 980 687 833 28.5 29.4 29.0 294 25.6 275
Mn3556 853 823 838 860 783 822 25.6 24.7 25.2 25.8 23:5 24.7
Planter 993 937 965 1013 987 1000 29.8 28.1 29.0 30.4 29.6 30.0
Rex 910 877 893 960 923 942 273 26.3 26.8 28.8 27.7 28.3
Rio 750 577 663 710 617 663 225 17.3 19.9 21.3 18.5 19.9
Smith 697 607 652 653 607 630 20.9 18.2 19.6 19.6 18.2 18.9
S8405 637 950 793 947 990 968 29.1 28.5 28.8 29.7 28.4 29.1
Tracy 563 860 712 920 880 200 16.9 25.8 21.4 27.6 26.4 27.0
Umbrela 730 607 668 763 680 722 21.9 18.2 20.1 22.9 204 21.7
Williams 760 630 695 693 640 667 22.8 18.9 20.9 20.8 19:2 20.0
Mean 731 738 734 795 749 772 226 220 224 239 227 233
L.S.D at 0.05 i
Sowing date (A) Ns Ns Ns Ns
Varieties  (B) 80 120 1.7 1.5

AxB 113 169 1.5 2.1
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in 100cm® juice are the most
important feature of juice quality
in sugar crops including sweet
sorghum,

Data in Table 3 indicate that
brix and sucrose values were
significantly higher in the first
planting date (May5) than those of
May25. On the contrary, reducing

sugars of the second planting
date (May25) was slightly higher
than the first planting date. The
superiority of quality traits in the
early planting date may be due to
that environment conditions were
more suitable for sugar synthetic
and accumulate than late planting.
The obtained results are in
harmony with those of Almodares
et al (1994), Besheit et al (1996)
and Taha, Nour and El-Koliey
(1999).

Significant variation among
the used sweet sorghum varieties
in brix, sucrose and reducing sugar
have been detected in both seasons
Table 3.

Umbrella variety gave the
highest brix value (14.6 and
16.3%) in 2005 and 2006 seasons.
Meantime, Leote variety exhibited

the lowest brix value (11.8%) in
the first season and Mn3556
(11.7%) in the second season.

Moreover, seven varieties in both
seasons were exceeded than the
average over all varieties,

meantime, insignificantly
differed with the highest brix value
Parvatikar and Manjunath (1991)
and Ma et al (1992) reported that
significant  linear  correlation
between the brix and total sugar
content of the juice and the total
sugar content could therefore be
calculated from brix. In this
connection  under  Egyptian
condition AbdEl-Karim et al
(1999) and Allam et a/ (2001)
mentioned to marked variation in
brix values among sorghum
varieties.

Regarding sucrose% trait, data
in Table 3 cleared that Mn3306
and Planter varieties exhibited the
highest sucrose% (9.2 and 10.2%)
in both seasons, respectively.
While, Leoti variety recorded the
lowest sucrose% (5.0 and 5.5%) in
the two seasons.

Rio variety displayed the
highest reducing sugar (6.3 and
6.5%) in 2005 and 2006 seasons.
However, Honey variety recorded
the lowest reducing sugar (2.2 and

2.3%) in Dboth seasons. The
variation in  juice  quality
parameters may be extremely

diverse genetically. In the same
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Table 3. Effect of sowing date on brix, sucrose and reducing sugar percentages of some sweet
sorghum varieties in 2005 and 2006 seasons

N

Sowing Brix (%) Sucrose {%) Reducing sugars (%)
dates 2005 season T 2006 season 2005 season 2006 season 2005 season 2006 season
> = = 2 2 = 2 ol = > g = » B =g S
= = S = = B =z - g s s g & =2 § S =
Ve & & 5 & ® £ § § 5 & § F & § = 8 %
Brandes 13.8 139 13.9 146 164 155 64 57 61 71 65 68 54 44 49 51 58 5.5
Dale 118 132 125 136 143 140 52 51 52 59 54 5657 44 38 41 62 73 6.8
Honey 126 127 126 143 132 137 62 54 58 69 59 64 22 23 22 22 23 23
Leoti 121 116 118 133 125 129 54 46 50 57 52 55 22 54 38 31 36 34
Mn3306 155 133 144 167 114 141 97 86 92 98 74 86 39 61 50 69 31 50
Mn3556 155 93 124 137 97 117 85 59 72 77 62 69 46 47 47 25 24 25
Planter 117 156 136 145 168 156 75 102 89 92 111 102 28 6.0 44 48 32 4.0
Rex 10,0 137 119 121 143 132 62 87 75 74 92 83 60 50 55 42 69 56
Rio 146 139 143 144 152 148 78 58 68 80 62 71 56 70 63 81 50 65
Smith 124 129 127 162 143 153 62 51 57 77 56 67 50 58 54 33 52 43
S8405 158 125 142 171 147 159 94 72 83 103 85 94 32 37 35 26 49 3.7
Tracy 148 110 129 157 127 142 86 61 74 917 69 80 63 58 61 50 64 57
Umbrela 173 119 146 192 133 163 106 68 87 113 76 95 32 44 38 14 35 25
Williams 174 115 144 192 125 159 92 57 75 98 64 81 71 62 6.7 59 72 65
Mean 140 126 133 153 137 145 76 65 71 83 7.0 77 44 50 47 44 48 4.6
L.S.D at 0.05
Sowing date (A) Ns 0.66 0.37 0.34 Ns Ns
Varieties (B) 114 2.20 099 1.05 1.2 1.4
AxB 17.0 5.10 14 1.49 1.8 21
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time eight and seven varieties in
the first and second seasons
exceeded the average over all
varieties and most of them did not
differed significantly with the
highest sucrose and reducing
sucrose, respectively.

Worth to mention that sweet
sorghum with low sucrose and
high reducing sugars content are
more suitable for syrup production
and low fermentable industries due
to non or less sucrose
crystallization takes place through
processing.

Juice  quality  parameters
significantly affected by the
interaction between planting dates
and varieties Table 3. In general in
early planting most varieties
distinguished with high quality
traits in both seasons, give evident
that those varieties were early
mature ones. Planter and Rex
varieties in spite of their higher
stalk- yield in the first planting
date, their quality traits were better
in the second planting date given
or indication that both varieties
were late mature ones. These
results are in line with those of
Almodares et al (1994) who
reported that interaction between
cultivars and date of planting were
significant for Brix value and
Pol%.

Juice Processing Parameter
Purity and Total fermentable
sugars are the most aspects judging
sweet sorghum suitability for syrup
and ethanol alcohol production.
The first planting date (May5)
significantly increased purity trait
by 3.1% (from 51.4 to 54.5%) and
23% (from 51.7to 54.0%) and
total fermentable sugars by 5.22 %
(from 11.5 to 12.1%) and 7.63%
(from 11.8 to 12.7) in the first and
second seasons, respectively Table
4. Such increase may be due to the

observed increase in brix and
sucrose  percoatuses  discussed
before. Similar results were

reviewed by Almodares et al

(1994) and Besheit et al (1996).

The results in Table 4 indicate
significant variation in purity and
total fermentable sugar among
varieties in both seasons. The
highest purity was Planter variety
(65.0%) in both seasons followed
by Mn 3306 (63.8 and 62.1 %) and
Rex (62.6 and 63.0 %). The
varieties next in order and ranked
the fourth, fifth, sixth and seventh
were Mn 3556 SS405, Trecy and
umbrella, respectively in both
seasons. On the other hand, Dale
variety -gave the lowest purity
(41.5 and 40.6 %) in 2005 and
2006 seasons followed by Leoti
and Brandes, respectively. These
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Table 4. Effect of sowing date on purity and total fermentable sugars percentage of some sweet

sorghum varieties in 2005 and 2006 seasons

Sowing Purity% Total fermentable sugars percentage
dates 2005 season | 2006 season 2005 season r 2006 season
> = = > 2 = S =3 = > Z =
¥ 3 i .- & £ ¥. &2 I » FEoEit B
0 w = n & = n {2 = ) 6] =
Varieties
Brandes 464 40.8 43.6 48.7 39.7 44.2 11.8 10.1 11.0 122 12.3 123
Dale 44.2 38.7 41.5 43.6 37.6 40.6 9.6 8.9 9.3 121 12.7 124
Honey  49.2 426 459 48.4 447 46.6 8.4 7.7 8.1 9.1 8.2 8.7
Leoti 447 39.8 42.3 42.7 41.7 422 76 10 8.8 8.8 8.8 8.8
Mn3306 627 64.8 63.8 58.9 65.2 62.1 13.6 147 14.2 18.7 105 136
Mn3556 654.8 63.6 59.2 55.7 63.8 59.8 13.1 10.6 11.9 10.2 8.6 9.4
Planter 64.2 65.7 65.0 63.7 66.3 65.0 10.3 16.2 13.3 14 14.3 14.2
Rex 61.7 634 62.6 61.4 64.5 63.0 12.2 13.7 13.0 11.6 16.1 13.9
Rio 534 417 47.6 55.6 4086 48.1 13.4 12.8 13.1 16.1 1.2 133
Smith 49.8 39.6 44.7 48.1 394 43.7 11.2 10.9 11.1 11 10.8 10.9
SS405 59.7 57.6 58.7 60.4 57.8 59.1 126 10.9 11.8 12.¢ 13.4 13.2
Tracy 58.2 553 56.8 58.7 54.7 56.7 149 11.9 134 14.2 13.3 13.7
Umbrela 61.4 56.9 59.2 58.7 57.2 58.0 13.8 11.2 12.5 12.7 11.1 11.9
Williams  52.9 49.6 51.3 51.3 50.9 51.1 16.3 11.9 14.1 15.7 13.6 14.7
Mean 54.5 51.4 53.0 54.0 51.7 52,9 12.1 11.5 11.8 12.7 11.8 12.2 |
L.S.D at 0.05
Sowing date (A) 0.85 2.10 0.4 0.5
Varieties (B) 1.1 2.40 14 1.8
AxB 1.5 3.40 1.9 32
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findings are in harmony with
those of Abd El-Karim (1999) and
Allam, et al. (2001).who reported
that juice purity differ greatly
among sorghum cultivars and
ranged between 37.6 to 85.0%.

Dealing with total fermentable
sugars, data in 2005 season
indicated that total fermentable
sugars of the tested fourteen
sorghum varieties averaged 11.8 %
with a range of 8.1% for Honey
variety to 14.2% for Mn 3306
variety Table 4, while, in 2006
season, average value was 12.3%
with a range of 8.7%for Honey
variety to 12.7% for Williams

variety.  Further —more, nine
varieties in 2005 and 2006,
respectively accumulated

fermentable sugars greater than or
equal their averages Table 4. Total
fermentable sugars (sum product
of juice contents of sucrose and
reducing sugars) refers to the
simple sugars or easy fermentable
sugars which directly acted upon
by yeast to produce alcohol (Smith
and Buxton, 1993; Abd El-Karim
et al 1999 and Allam et al 2001).

The interaction  between
planting dates and varieties
significantly affected purity and
total fermentable sugars Table 4.
In both seasons and in the second

planting date Planter variety
exhibited the highest purity
percentage, while Dale gave the -
lowest purity Table 4. Meantime in
the first season the highest total
fermentable sugars was achieved
in the first plant date by Williams
variety and Mn 3306 variety in the
second season, while, Honey
variety gave the lowest
fermentable sugars in both seasons
in the second planting dates.

Juice Extraction Percentage
(JEP) and Juice Yield (ton/fed)
Planting date did not

significantly affect JEP and juice
yield (ton/fed) in both seasons,

except JEP in 2005 season Table 5.
Similar findings were reported by
Besheit et al (1996).

Varieties significantly affected
JEP and juice yield in both seasons
Table3. In first season, the highest
JEP was of Smith variety (51.1%)
followed by Mn 3306 (50.4%) and
Tracy (50.0%). However, in the
second season Tracy variety
ranked the first (48.0%) followed
by Rex (45.0%), Rio (44.7%) and
Brades (44.3%), respectively Table
3. Honey variety exhibited the
lowest JEP (37.7 and 30.5%) in
both seasons. Moréover, JEP of
seven and eight varieties exceeded
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Table 5. Effect of sowing date on juice extraction percentage and juice yield (ton/fed) of some sweet
sorghum varieties in 2005 and 2006 seasons

\

Sowing Juice extraction percentage Juice yield (ton/fed)
2005 season 2005 season 2005 season 2005 season
5 z 5 5 & H & g g 5 g E
& & 3 z & s z & s & & 2
Brandes 49.6 45.7 47.8 45.3 43.2 44.4 8.0 6.9 7.5 7.6 71 7.3
Dale 45.1 42.0 43.7 426 405 417 6.1 6.3 6.2 59 57 5.8
Honey  35.7 39.7 37.7 26.7 34.3 30.5 7.4 8.5 7.9 6.8 9.0 7.9
Leoti 46.4 43.3 45.0 29.9 329 314 9.8 10.0 9.9 6.8 7.8 7.3
Mn3306 54.0 46.8 50.4 33.1 44.2 38.8 154 13.8 14.6 9.7 11.3 10.5
Mn3556 46.1 50.7 48.4 29.7 41.7 35.7 11.8 12.5 12.2 7.7 9.8 8.7
Planter 44.6 37.5 40.9 324 39.6 36.0 131 10.5 11.8 9.8 11.7 10.8
Rex 46.5 44 5 45.5 47.2 42.7 45.0 12.7 11.7 12.2 13.6 11.8 12.7
Rio 44.3 43.6 44.0 44.1 45.2 44.8 10.0 75 8.8 9.4 8.4 8.9
Smith 42.5 59.6 51.2 35.3 46.9 41.1 8.9 10.8 9.9 6.9 8.5 7.7
S5405 38.9 46.3 42.6 36.4 45.2 40.8 11.5 13.2 12.3 10.8 12.8 11.8
Tracy 53.1 46.8 50.0 50.8 451 48.0 9.0 121 10.5 14.0 11.9 13.0
Umbrela 42.4 48.3 45.5 35.9 40.6 38.4 9.3 8.8 9.0 8.2 8.3 8.3
Williams  46.2 42.5 44.5 44.5 41.6 43.2 10.5 8.0 9.3 9.3 8.0 8.6
Mean 45.3 45.5 45.4 38.1 41.7 39.9 10.3 10.1 10.2 9.1 9.5 9.3
L.S.D at 0.05
Sowing date (A) s 2.6 Ns Ns
Varieties (B) 59 7.4 1.6 1.6
AxB 0.9 1.4 2.2 23
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than all varieties average in
the first and second secasons,
respectively, indicating that these
varieties were more succulent than
the others.

Dealing with juice yield
(ton/fed). Mn3306 variety gained
the highest juice yield 14.6ton/fed
followed by SS405 variety 12.3
ton/fed in the first season, while in
the  second  season  Tracy
[3.0ton/fed) and Rex (10.7
(ton/fed) ranked the first and the
second varieties among the other
varieties Table 3. Otherwise, Dale
variety recorded the lowest juice
yield 6.2 and 5.8 ton/fed in both
seasons. Such effect may be due to
that the used varieties markedly
differed in both JEP and stalk yield
as mentioned before and used in
juice yield calculation. Those
results are supported by those of
Bapat et al (1987), AbdEl-Karim
(1999) and Allam et al (2001). The
interaction between planting dates
and varieties significantly affected
JEP and juice yield in both seasons
Table 5. In the first planting date
Brands, Rex and Williams gave
higher JEP and juice yield in both
seasons than their values in the
second season. However, Honey,
Mn3306, Smith and SS405 had a
vice versa trend concerning to the
second planting date. These results

give evident that those varieties
were more stable than the other
varieties across years. The data
also in Table 5 indicated that the
other varieties behaved
inconsistently between seasons
with respect to planting dates.

Syrup Extraction Percentage
(SEP) and Syrup Yield (Kg/fed)

Planting date slightly affected
SEP in both seasons Table 6 while,
sowing on May 5 increased syrup
yield in both seasons as compared
with planting date as May 25.
Similar results were reported by
Besheit et al (1996) who showed
that sowing date insignificantly
affected syrup extraction.

Syrup extraction percentage
and  syrup yield differed
significantly among varieties in
both seasons Table 6. Planter and
Mn3306 exhibited the highest SEP
(9.6% and 9.4%) in the first and
second seasons, respectively.
Meanwhile, the highest syrup yield
in first season was of Mn 3306
(1311.7Kg/fed) followed by Mn
3556 (1137.2 Kg/fed) and Planter
(1135.2 Kg/fed), the variety next
in order was SS405 (1072.5
Kg/fed). In the second season.
Tracy exhibited the highest syrup
yield (114.9 Kg/fed) followed by
Rex (1074.1 Kg/fed) and SS405
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(1022.8 Kg/fed). On the other
hand, Dale variety gave the lowest
SEP and syrup yield in both
seasons Table 6.

The variation among varieties
potential of syrup production was
greatly associated with the higher
total fermentable sugars, sucrose
and reducing sugars values as
mentioned before. The obtained
results are in accordance with
those of AbdEl-Karim et a/ (1999)

and Allam ef al (2001).
The interaction between
Sowing dates X  varieties

significantly affected SEP and
syrup yield in both seasons Table
6. Brands, Dale, Rio, Umberlla and
Williams varieties were suitable
for early sowing, where, their
syrup yield was apparently higher
in both seasons than the other
varieties. On the contrary, Honey,
Leoti, Mn 3306, Smith and SS 405
were suitable for late sowing date
where their syrup potential
productivity were higher in both
seasons as compared with other
varieties.

Ethanol Alcohol (ETOH) Yield
(L/fed)

Data in Table 6 indicate that
early sowing increased
significantly ETOH production in

both seasons. The percent of
increase in ETOH amounted 6.02
L/fed (from 628.7 to 666.6 L/fed)
in the first season and 3.059 (from
601.0 to 622.6 L/fed) in the second
season. Such effect may be due to
the superiority of early sowing
date on sucrose %, reducing sugars
and total fermentable sugars as
mentioned before.

Ethanol  yield  exhibited
significant  differences among
sorghum varieties in both seasons
Table 6. In the first season, ethanol
yield ranged between 303.9 L/fed
for Dale variety and1095.6 L/fed
for Mn 3306 variety with average
value of 641.6 L/fed. However, in
the second season ethanol yield
ranged between 383.9 for Dale
variety to 950.4 L/fed for Tracy
variety with average value of 611.8
L/fed. Meantime ethanol yield of
seven varieties in the two seasons
were over their averages. In this
connection, Kresovich and
Henderlong (1984) reported on the
feasibility of sorghum for ethanol
production. Moreover Smith et al
(1987), Somoni et al (1992) and
Smith and Buxton (1993) stated
that sweet sorghum  juice was a
good substrate for production of
alcohol by yeasts. Furthermore the
variation among sweét sorghum
ability in ethanol production



Table 6. Effect of sowing date on syrup extraction percentage, syrup yield (ton/fed) and ethanol
yield (L/fed) of some sweet sorghum varieties in 2005 and 2006 seasons

Syrup extraction percentage

Syrup yield (ton/fed)

Ethanol yield (L/fed)

800Z (1) ON € JoA “$9y NSy f Srzesez

2005 season 2006 season 2005 season | 2006 season 2005 season 2006 season
> 2 = > oo = > o] = > = = > 2 = > ol =
E1ZIE| IS E| G| F|EEE B ElEEEF B
Varieties Al Q| = | & |8 = n & = w & - ) & = n & =
Brandes 82 65 74 76 64 70 659 449 549 578 453 514 505 371 438 494 464 479
Dale 64 53 59 75 55 65 39 332 361 444 314 378 311 297 304 382 386 384
Honey 97 94 96 97 86 92 717 795 757 658 776 723 331 347 339 329 394 361
Leoti 8 8 80 87 9 89 78 804 793 588 705 646 396 535 466 317 367 342
Mn3306 85 95 90 95 93 94 1308 1307 1312 925 1052 989 1114 1077 1096 865 633 749
Mn3556 9.8 89 94 77 93 85 1157 1115 1137 590 911 742 823 707 765 416 449 432
Planter 96 96 96 96 82 8.9 1259 1012 1135 946 961 960 719 909 814 734 892 813
Rex 83 74 179 95 74 85 1054 866 958 1291 875 1074 825 854 839 840 1014 927
Rio 83 99 91 91 76 84 827 747 797 855 636 741 711 514 613 805 499 652
Smith 85 96 91 7.9 98 89 755 1041 893 547 837 684 530 630 580 405 491 448
§S405 88 8.7 88 81 92 87 9% 1148 1073 876 1181 1023 759 766 763 743 916 829
Tracy .93 8.7 9.0 93 79 86 835 1051 947 1304 941 1115 712 765 738 1058 843 950
Umbrela 8.7 76 82 88 8 84 808 668 737 724 663 693 682 524 603 556 490 523
Williams 89 83 86 7.1 58 65 938 667. 798 657 463 556 914 509 712 774 578 676
Mean 86 84 85 86 80 83 887 845 866 783 758 771 667 629 648 623 601 612
L.S.D at 0.05 ’
Sowing date N o
(4) D Ns Ns 23 s 6.9 8.7
l Xj‘)‘" foties 0.9 0° 152 205 93 99
AxB 13 1.3 223 261 Ns Ns

Gl
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-observed in this work were
affirmed previously by Abd El-
Karim ef al (1999) and Allam et al
(2001).

The interaction between the
two variables significantly affected
ethanol yield in the two seasons
Table 6. Meantime according to
the varieties stability in ethanol
production in both seasons,
Brands, Mn 3306, Rio, Tracy,
Umbrella and Williams were
suitable for early sowing, whereas,
Honey, Planter, Rex, Smith and
SS405 for late sowing. Perusal of
the obtained data under the
conditions of this work, it is clear
that the following varieties Mn
3306, Planter, Rex, Rio, SS 405
and Tracy which distinguished
with high potential ability on
producing syrup and ethanol were
recommended for dual purpose
(L.e. syrup and ethanol production).
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