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Abstract

Two field experiments were conducted at Agriculture Faculty farm of
Demo (29°170 N; 30°530 E) El-Fayoum University, Egypt, during 2013 and
2014 to study the effect of three nitrogen rates, i.e. 80, 100 and 120 kg N/fed. on
the damage cause by pink stem borer infestation [Sesamia cretica Lederer
(Lepidoptera: Noctuidae)] under natural infestation, on stem characteristics, qual-
ity and yield traits. In addition to theoretical ethanol production of two sweet
sorghum varieties (Brandes and Honey).

Data obtained revealed that: Brandes variety is more tolerant to pink stem
borer attack which recorded less damage sings measured in this study by many
damage expressions. Moreover, Brandes exhibited better productivity traits
(stalk, juice, syrup, grain, forage and ethanol yields) as well as quality traits

(TSS, sucrose, reducing sugars, Total fermentable sugars and purity).

The results also showed that application of the highest nitrogen rate (120 kg
N/fed.) increased all borer infestation features, productivity and quality traits.

The interaction between both variables markedly affected most studied
traits, but in general, Brandes variety fertilized by the highest N rate exhibited the
higher productivity and quality traits and the lower damage signs or to some ex-
tend characterized as moderate tolerance to pink borer infestation.

Keywords: Sweet Sorghum, Nitrogen fertilizer, Sesamia cretica infestation, Juice qual-

ity, Stalk yield

Introduction

Sweet sorghum [Sorghum bi-
color (L.) Moench, Poaceae] is supe-
rior to sugarcane and corn in terms of
production of food calories per unit
area, meantime, the cost to cultivate
sweet sorghum can be as little as
three times lower than that of sugar-
cane (Audilakshmi et al, 2010 and
Xin and Wang, 2011). Further, sweet
sorghum has a lower water require,
drought resistant, rapid growth rate,
short duration, early maturity, high
energy values and wide adaptability.
Moreover, sweet sorghum is a good
source for starch (grain), syrup, for-
age, ethanol (bio-fuel) production,

paper making and some varieties
could used for refining sugar produc-
tion (Allam et al., 2001; Almodares
et al., 2009 and Aman, Salma, 2010).

Sorghum attacked by nearly 150
insect species leading to serious dam-
age. Lepidoptera stem borer, Sesamia
cretica Lederer (Lepidoptera: Noc-
tuidae) is considered the key pest at-
tack sorghum and it is difficult to
control largely because of the noc-
turne habits of the adult moths and
cryptic feeding behavior of the larvae
which reside inside the plant stem
(Ranjekar et al., 2003 and Marulasid-
desha et al., 2007). The insect greatly
and negatively affected stalks yield,
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grain, forage yields, juice quality, in
addition to ethanol production, fur-
ther, in seedlings stage the larvae mi-
grate after hatching at the top of the
plant to feed cause the dead heart
(Abou Dooh,1988;Yakoub, 2005 and
Mailafiya and Degri, 2012).

Great attention have been re-
ported by many workers to the impor-
tance of sorghum varieties and nitro-
gen element effect on sorghum quan-
tity and quality traits such as Almo-
dares and Mostafafi (2006); Maru-
lasiddesha et al. (2007); Almodares et
al.(2010); Djanaguiraman and Ra-
mesh (2013); El-Rawy et al. (2013);
Djodda ef al. (2013); Abou-Amer and
Kewan (2014) and El-Geddawy, et
al. (2014).

This work is aimed to study the
effect of nitrogen fertilization on
damage cause by pink stem borer
(Sesamia cretica) infestation under
natural infestation on stem character-
istics, juice quality, yield traits and
theoretical ethanol production of two
sweet sorghum varieties under El-
Fayoum Governorate conditions.
Materials and Methods

Field experiment was conducted
at Agriculture Faculty farm of Demo
(29°170 N, 30°530 E), Fayoum Uni-
versity, Egypt, during 2013 and 2014
to study the effect of three nitrogen
rates, i.e. 80, 100 and 120 kg N/fed.
on borer infestation features under
natural infestation, plant characteris-
tics, quality and yield traits of two
sweet sorghum varieties(Brandes and
Honey). The experiment treatments
were laid out in Randomized Com-
plete Blocks Design (RCBD) using
split plot design with three replicates.
Sweet sorghum varieties occupied the
main plots, while, nitrogen fertilizer

rates were randomly distributed in the
sub-plots. Each experimental basic
unit included 5 ridges, 70 cm apart
and 6 m long, represented an area of
21 m® (1/200 fed).

Sorghum grains were sown on
May 9" and 11" in the first and sec-
ond seasons, respectively. Seedlings
were thinned at two plants /hill after
21 days from planting. Nitrogen was
applied as urea (46.5% N) in three
equal doses, one third before the first
irrigation after thinning directly and
the second and third ones was after
35 and 50 days after planting. Fur-
ther, calcium super phosphate (15.5%
P, O;s) at the rate of 100 kg/fed. was
applied during land preparation. All
other cultural practices were main-
tained at level to assure optimum
growth and production and no insec-
ticides were applied for pest control
throughout the whole seasons. Soil
physical and chemical properties of
the experimental site were deter-
mined according to Wilde et al
(1985) as shown in Table (1).

Harvest was carried out at
dough to ripe stage in both seasons
from 105 to 130 days from sowing.
Random sample of fifteen plants from
each sub-plot was taken from the
three guarded rows to determine all
infestation and productivity parame-
ters as follows:

A- Borer infestation traits:

— Dead heart percentage was
recorded and calculated after 21 days
from sowing (after thinning).

— Infested stalks (incidence in-
festation), infested joints (intensity
infestation)  percentages, mno. of
holes/15 plants (HP), no. holes/ 100
joins (HJ), and no. of larvae /15
plants.



Assiut J. Agric. Sci., (47) No. (6-1) 2016 (1-17)
Website: http://www.aun.edu.eg/faculty agriculture

ISSN: 1110-0486
E-mail: ajas@aun.edu.eg

Table 1. Physical and chemical properties of the experimental soil in the two
growing summer seasons 2013 and 2014.

Season 2013 2014

Sand% 66.5 76.1

Silt% 12.4 10.8

Clay% 21.1 13.1

Soil texture class Sandy clay Loam Sandy Loam

CaCO3% 7.1 5.2

Na 69.8 56.7

Cations K 2.82 1.40
Mg 25.0 11.0

Meq/L SO4 28.6 33.4

Anions CL 92.4 66.5
HCO3 7.5 10.0

Cco3 - -

Organic Matter % 1.47 0.70

ECe ds/m at 25 C° 5.89 5.33

pH at 25 C° 7.63 7.87

Fe 6.86 4.29

Mn 421 3.57

Cu 1.46 0.69

Micronutrients (ppm) Zn 1.10 0.29
P 71.2 15.0
K 294.6 228.4

—No. of leaf / plant and infested
leaf percentage.

—Infested stalk length and stalk
length reduction percentage.

—Tunnel length / plant and tunnel
length/ stalk percentage.

B- Productivity and quality traits:

—Stalk length (cm), Stalk diame-
ter (cm), stalk weight (g) and
stripped stalk yield (ton/fed.).

—Grain and  forage yield
(ton/fed.).

Stripped stalk samples was im-
mediately crushed through 3 roller
lab mill, the raw juice was filtered
and used to determine the following
traits:

— Juice extraction percentage
and juice yield (T/fed.).

— Syrup extraction percentage
and syrup yield (kg/ fed.).

— Total fermentable sugars %
(sucrose + reducing sugars)
and theoretical ethanol yield
(EtOH) Liter /fed. [Which
calculated according to Smith
and Buxton (1993)].

— Total Soluble Solids (TSS or
Brix), Sucrose % (Pol), Re-
ducing Sugars and Purity per-
centages in the extracted juice
from stalks were determined
according to the methods of
Meade and Chen (1977).

Percentage data was trans-
formed by Arc-sin units before statis-
tical analysis. Statistical analysis ac-
cording to the technique of analysis
of variance (ANOVA) as published
by Gomez and Gomez (1984), using
MSTAT statistical package (MSTAT-
C). Least Significant Differences
(LSD) method was used to test the
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differences between means at 5%
level of probability.

Results and Discussion

Borer damage expressions:

The pink stem borer, Sesamia
cretica Led. (Lepidoptera: Noctuidae)
is considered the main destructive in-
sect pest attack Sorghum genus and
cause great damage from germination
up to harvest in both leaf and stalks
(Mathieu et al., 2006 and Djodda et
al., 2013). This damage is measure by
many constant parameters expressed
as dead heart (DH%), infested bored
stalk percentage (incidence infesta-
tion), infested bored joints percentage
(intensity infestation), Number of
holes/15 plants (HP) and Number of
holes/ 100 joints (HJ). These parame-
ters will discussion for two sweet
sorghum varieties (Brandes and Ho-
ney), nitrogen fertilizer (80, 100 and
120 kg N/fed.) and their interaction as
follows:-

Results exhibited in Table 2
show that Brandes variety recorded
less damage measured by the five
damage expressions than Honey vari-
ety in both seasons but these differ-
ences were inconsistent with regard
to its significance degree as cleared in
Table (2). The differences between
the two sorghum varieties may be
firstly due to genetic causes as men-
tioned by Galal er al. (2002), sec-
ondly, Mailafiya and Degri (2012)
stated that incidence of Lepidoptera
stem borer depends on varieties, cul-
ture techniques and climatic factors
such as temperature and relative hu-
midity. Further, the differences be-
tween sorghum varieties were re-
flected negatively on productivity and
quality traits as discussed later. In this
connection numerous reported indi-

cated that Sesamia cretica is capable
of causing economic losses, mean-
time, sorghum genotypes differed
greatly with respect to all damage
types (Marulasiddesha et al., 2007;
Djodda et al., 2013; El-Rawy ef al.,
2013 and Salman et al., 2014).

With regard to nitrogen effect,
data illustrated in Table 2 that focus
increasing nitrogen dressing up to
120 kg N/fed. gradually and signifi-
cantly increased the five infestation
parameters expressed as infested stalk
%, infested joints %, no. of holes/15
stalk and no. of holes/100 joints in
both seasons, except DH% criteria,
where, it was insignificantly affected
by nitrogen fertilizer. These results
may be due to that the infested by this
insect appeared early in seedlings
stage and before nitrogen application.
Further, such effect on the other dam-
age types may be due to that higher
nitrogen level over 80 kg N/fed. sti-
mulates initiation of new leaf detect
later, increase plant moisture and de-
creased fiber contents which make
the plant easy to attack by the insect.
These findings are in harmony with
those of Elwan et al. (2008); Abou-
Amer and Kewan (2014); Keeping et
al. (2014); Salman et al. (2014); Tan-
zubil (2014) and Van Weelden et al.
(2015) who reported that sorghum
receiving high nitrogen doses is more
susceptible to stem borer attack and
suffered heavier losses expressed by
the five damage types.

The interaction between both
variables was significantly affected
the five damage parameters except
DH% trait which gave a vise versa
trend (Table 2). Meantime, the high-
est damage was of honey variety un-
der 120 kg N/fed.
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Table 2. Effect of nitrogen fertilization on pink stem borer infestation parameters of two sweet sorghum varieties in 2013 and 2014

seasons.

Treatments D?;l)(;_ll;/i:;rt Infested stalks% | Infested joints% | No. of Larvae/15plants holes/ 11:;'1::1 ts (HP) holes/ 1(1;100'.;2 ts (HJ)
Seasons 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014
Varieties (V)
Brandes (V1) 5.00 6.30 21.82 25.70 2.85 6.40 3.00 2.33 5.81 6.54 10.46 5.36
Honey (V2) 7.50 8.15 22.78 29.08 4.84 7.36 3.33 4.00 7.13 8.80 13.02 9.65
F test (LSD 0.05) *(0.88) | **(1.05) | N.S **(1.90) | **(1.19) N.S N.S *%(0.83) N.S *(1.91) *%(0.96) **(0.51)
Nitrogen rates (N)
80 kg N/ Fed (N1) 5.00 6.39 20.78 24.72 2.49 5.22 2.67 2.00 3.83 5.70 7.10 4.68
100 kg N/ Fed (N2) 6.67 7.78 20.56 27.22 3.44 7.09 3.33 3.33 6.77 8.48 11.58 9.02
120 kg N/ Fed (N3) 7.09 7.50 25.56 30.22 5.61 8.35 3.50 4.17 8.82 8.83 16.53 8.83
LSD 0.05 N.S N.S 1.29 2.30 1.22 0.84 N.S 1.02 1.02 2.30 0.75 0.47
Interaction (VxN)
V1 x N1 4.17 5.83 21.00 22.22 1.47 4.97 2.33 1.67 2.43 4.90 6.97 3.63
V1 x N2 5.83 6.39 20.00 23.33 2.59 5.61 3.00 2.33 6.67 6.77 8.00 5.73
V1 x N3 5.01 6.67 24.45 31.56 4.49 8.63 3.67 3.00 8.33 7.97 16.40 6.73
V2 x N1 5.84 6.95 20.56 27.22 3.51 5.46 3.00 2.33 5.23 6.50 7.23 5.73
V2 x N2 7.50 9.16 21.11 31.11 4.29 8.56 3.67 4.33 6.87 10.20 15.17 12.30
V2 x N3 9.17 8.33 26.67 28.89 6.73 8.06 3.33 5.33 9.30 9.70 16.67 10.93
Mean 6.25 7.22 22.30 27.39 3.85 6.88 3.17 3.17 6.47 7.67 11.74 7.51
LSD 0.05 N.S N.S 2.40 3.05 1.73 1.19 N.S 1.43 0.81 3.05 1.06 0.66
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No. of larvae/ 15 plant:

Data presented in Table 3 shows
that No. of larvae was less for
Brandes variety than Honey, these
differences were significantly only
during 2014 season. Dealing with ni-
trogen application, data demonstrated
that No. of larvae was increased
gradually as nitrogen dressing in-
creased to reach the highest rate (120
kg N/fed.) for both varieties and sea-
sons (Table 2). The high detrimental
increase attained may be due that the
borer infestation expressed previously
by the five damage parameters, in ad-
dition to tunnel length (will discussed
later) was greatly and positively asso-
ciated with the No. of larvae.

Interaction between varieties
and nitrogen rates was significantly
affected this trait in 2014 season only
and the highest No. of larvae was re-
corded corresponding to 120 kg
N/fed. for both varieties. Van Weel-
den et al. (2015) found that No. of
adult emergence holes per stalk in-
creased substantially with higher
rates of nitrogen.

Infested leaf percentage and num-
ber of leaf/plant:

Data in Table 3 declare that in-
fested leaf expressed as a percent
from total no. of leaf/plant was more
obvious for Honey variety as com-
pared with the other variety. Never-
theless, a significant increase between
the two varieties was observed only
during 2013 season.

Both traits were markedly and
gradually increased as nitrogen appli-
cation increased to reach the highest
level compensated with 120 kg N/fed.
Dealing with the interaction, it is
cleared that both variables in 2013
behave independently for No. of

leaf/plant, while, infested leaf per-
centage was showed contrary find-
ings. Worth to mention that the mag-
nitude of the increase in both varie-
ties was more higher for Honey vari-
ety in the two seasons as compared
with Brandes variety (Table 3). The
recorded results are partly in accor-
dance with those of Abd El-Karim et
al. (1999); Abd El-Raheem et al
(2010) and Aman, Salma (2010).
Infested stalks length reduction:

Data in Table 3 reveal that great
and significant reduction have been
detected in stalk length resulted from
stalk borer infestation for both varie-
ties and nitrogen dressing in the two
seasons. Data also clear that the mag-
nitude of reduction percentage in
stalk length is more higher for Honey
variety, meantime, nitrogen rate at
120 kg N/Fed. attained the highest
and significant reduction in stalk
length in both seasons. The data also
show that the interaction between
both factors significantly affected the
reduction in stalk borer in both sea-
sons, meanwhile, Honey and Brandes
varieties under 120 kg N/Fed. re-
corded the highest reduction percent-
age (25.30 and 23.55%) and (19.02
and 21.55) in both seasons, respec-
tively. Abd El-Karim et al. (1999)
and Abd EI- Raheem et al. (2010)
showed that stalk length differed
markedly among sorghum varieties.
Further, high nitrogen levels signifi-
cantly altered sweet sorghum stalk
height and girth. (Gnansounou et al.,
2005 and El-Rawy et al., 2013).
Borer Tunnel length (cm) and
Tunnel percentage /stalk:

Tunnel length (cm) and tunnel
%/stalk (acted from stalk length as
percentage) are shown in Table 3.
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Data clarified that both tunnel length
and tunnel % /stalk were signifi-
cantly affected by Sorghum varieties
and nitrogen fertilizer and their inter-
action (Table 3). Whereas, Honey va-
riety exhibited the taller tunnel length
and tunnel % /stalk as compared with
Brandes variety. Meantime, a gradual
and significant increase in tunnel
length and tunnel % /stalk as nitrogen
dressing increased to reach its maxi-
mum values corresponding to 120 kg
N/fed. Such effect may be due to that
the increase in both traits values ex-
hibited numerous stalk damage which
reflected greatly on all productivity

and quality criterion well discussed
later.

The interaction between both factors
had a significant effect on both traits
this means that both factors were not
behave independently under the con-
dition of this experiment, whereas,
the highest tunnel length and percent-
age of tunnel stalk were recognized for
Honey and Brandes under 120 kg N/fed.
recording 10.33 cm and 4.71% in 2013
season and 15.58 cm and 6.57 % in 2014
season, respectively. These findings are
partly in line with those reviewed by
Marulasiddesha et al. (2007) and Osman
et al. (2014).
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Table 3. Effect of nitrogen fertilization on pink stem borer infestation parameters of two sweet sorghum varieties in 2013 and 2014

seasons.

Treatments No. of leaf/plant | Infested leaf % Infested stalk Stalk l.ength Tunnel length/plant (cm) | Tunnel % / stalk

length (m) reduction %

Seasons 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014
Varieties (V)
Brandes (V1) 13.46 12.79 6.06 6.24 2.57 2.65 16.08 18.80 6.19 8.16 2.39 3.07
Honey (V2) 14.22 12.48 8.92 6.14 2.15 2.28 21.97 21.45 8.09 11.21 3.75 4.87
F test (LSD 0.05) *0.97) NS *%(0.23) NS NS NS **(1.89)| **(1.73) *(1.78) **(1.52) *(1.53) *(0.24)
Nitrogen rates (N)
80 kg N/ Fed (N1) 1242 | 1208 | 5.52 3.07 2.30 239 | 1578 | 16.98 4.33 6.52 1.93 2.79
100 ke N/ Fed (N2) 1400 | 1292 | 7.51 6.14 2.36 2.16 | 19.15 | 20.85 7.57 10.05 3.28 4.12
120 kg N/ Fed (N3) 1511 | 1293 | 944 9.37 2.42 255 | 22,16 | 22.55 9.52 12.49 4.01 5.01
LSD 0.05 1.50 N.S 0.55 0.54 N.S N.S 2.05 1.74 0.84 1.33 0.26 0.19
Interaction (VxN)
V1 x N1 12.00 12.45 3.37 2.61 2.49 2.57 13.54 14.62 3.03 5.20 1.22 2.02
V1 x N2 13.83 12.97 6.77 7.43 2.58 2.64 15.69 20.24 6.83 9.90 2.65 3.75
V1 x N3 14.54 12.96 8.04 8.67 2.64 2.73 19.02 21.55 8.71 9.40 3.30 3.44
V2 x N1 12.83 11.70 7.67 3.53 2.14 2.21 18.01 19.34 5.63 7.84 2.63 3.55
V2 x N2 14.17 12.86 8.25 4.84 2.13 2.27 22.60 21.45 8.30 10.20 3.90 4.49
V2 x N3 15.67 12.89 10.83 10.06 2.19 2.37 25.30 23.55 10.33 15.58 4.71 6.57
Mean 13.84 12.64 7.49 6.19 2.36 2.47 19.03 20.13 7.14 9.69 3.07 3.97
LSD 0.05 N.S N.S 0.78 0.77 N.S N.S 2.65 1.95 0.99 1.88 0.63 0.27




Assiut J. Agric. Sci., (47) No. (6-1) 2016 (1-17)
Website: http://www.aun.edu.eg/faculty agriculture

ISSN: 1110-0486
E-mail: ajas@aun.edu.eg

Stripped stalk yield and its compo-
nents:

Data in Table 4 show that
Brandes variety surpassed signifi-
cantly stripped stalk yield and its
components expressed as stalk length
and individual stalk weight/g as com-
pared with Honey variety in both sea-
sons except stalk diameter, where, no
significant differences has been de-
tected between both varieties. The
excellence of Brandes variety may be
due to genetic causes acted well un-
der the dominant environments,
meantime, this variety was relatively
resistant to borer damage as men-
tioned before (Table 2). These find-
ing are in harmony with those re-
viewed by Abd El-Razek and Besheit
(2008); Nour, Sara (2010); El-
Geddawy, Dalia et al. (2014) and
Miri and Rana (2014) who indicated
a marked differences among sorghum
varieties with regard to stalk yield
and stalk components.

Concerning nitrogen dressing,
average data Table 4 indicate a grad-
ual and significant increase in stalk
components i.e. stalk length, diameter
and weight in both seasons as nitro-
gen application increased from 80 kg
N/fed. to 100 and 120 kg N/fed.,
where, the increase in stripped stalk
yield (ton/fed.) recorded 6.26% and
13.36% for 2013 season and by
4.97% and 18.22% for 2014 season,
respectively, (Table 4). Such effect
revealed that the soil was initially in-
capable of coverage the crop with its
N requirement, because, the soil un-
der investigation may be character-
ized by its low nitrogen content (Ta-
blel). Similarity, Almodares et al
(2008); Thakur et al.(2009); Ramos
et al.(2012) and Mahmoud et al

(2013) stated that increased nitrogen
fertilizer significantly affected stalk
dimension, stalk weight and stalk
yield.

The interaction between both
factors significantly affected stripped
stalk yield in both seasons and stalk
weight in 2013 season only, while,
the other components were not signi-
ficant, meantime, these traits were
increased gradually as nitrogen dres-
sing increased (Table 4).

Juice yield (Ton/fed.) and juice ex-
traction percentage (JEP):

Brandes variety surpassed mar-
kedly juice yield and juice extraction
percentage than Honey variety in
both seasons (Table 4). Such effect
may be due the superiority of
Brandes variety with respect to
stripped stalk yield. Further, Brandes
characterized with relatively high re-
sistant to the borer damage aforemen-
tioned before. (Table 2). These results
are corporate by those of Mahmoud
et al. (2013) and El-Geddawy, Dalia
et al. (2014).

A gradual and significant in-
crease in juice yield (T/fed.) with the
increase in nitrogen level from 80 kg
N/fed. to 100 or 120 kg N/fed. in both
seasons. This increase is a reflection
of the same trend of stripped stalk
yield and JEP.

Interaction between both vari-
ables significantly and positively af-
fected JEP in the two growing sea-
sons and juice yield in 2014 season,
whereas, Brandes variety under 120
kg N/fed recorded the highest mean
values of JEP (39.57% and 39.79%)
and juice yield (14.55 and 15.60
T/fed.) in the 1% and 2™ seasons, re-
spectively. These findings are in
harmony with those of Abd El-Razek
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Table 4. Effect of nitrogen fertilization on yield and juice

uality traits of two sweet sorghum varieties in 2013 and 2014 seasons.

Stalk Stalk weight | Stripped stalk | Juice extraction | Juice yield Syrup yield

Treatments | Stalk length (m)) ;0 1 oer (em) ) ’ weié)l?t(Ton/fed) % (JEP) (ton/fed) SEP y(kgl;fid) TFS%
Seasons 2013 2014 | 2013 | 2014 | 2013 2014 | 2013 | 2014 | 2013 2014 | 2013 | 2014 |2013|2014 | 2013 | 2014 | 2013 | 2014
Varieties
Brandes (V1) 3.07 3.27 2.90 | 3.11 | 997.57 |1040.49|33.83 | 34.12 | 38.76 | 39.00 |13.13| 13.33 |7.49| 832 | 954 | 1027 | 12.15|13.19
Honey (V2) 2.76 2.91 2.44 | 2.58 | 734.72 | 787.57 |26.77 | 28.79 | 37.89 | 38.12 |10.14| 1098 |7.32| 7.84 | 766 911 | 12.73113.43
F test (LSD 0.05) *0.26) | *(0.36) NS NS *(115) | **(112) | *(6.07) | **(4.15) | *(0.78) | *(0.68) | *(1.98) | **(0.64) | NS |*(0.30)| *(161) | *(98) |*(0.47)|*(0.06)
Nitrogen rates
80 kg N/Fed (N1) 2.75 2.88 2.48 | 2.70 | 770.59 | 814.39 | 28.44 | 29.20 | 37.64 | 37.87 |10.72| 11.06 | 7.69 | 8.54 | 837 926 | 11.56|12.27
100 kg N/ Fed (N2)| 2.91 3.10 2.65 | 2.80 | 854.81 | 917.50 | 30.22 | 30.65 | 38.24 | 38.55 |11.58 | 11.83 | 7.66| 8.01 880 944 | 12.06 | 13.61
120 kg N/ Fed (N3)| 3.09 3.29 2.89 | 3.04 | 973.34 |1010.20| 32.24 | 34.52 | 39.10 | 39.27 |12.63 | 13.58 | 6.86| 7.71 863 1038 | 13.70 | 14.05
LSD 0.05 0.11 0.10 0.08 | 0.10 | 43.42 N.S 1.11 1.68 0.18 0.33 1.01 | 039 | N.S| 032 | N.S 54 0.52 | 0.17
Interaction VxN
V1 x NI 2.88 3.01 2.71 | 2.99 | 888.09 | 929.76 | 30.94 | 30.51 | 37.90 | 38.06 |11.73| 11.61 |7.51| 8.66 | 922 942 | 10.87 |12.22
V1 x N2 3.06 3.31 2.88 | 3.05 | 966.64 [1029.52|33.80 | 32.66 | 38.80 | 39.15 |13.11| 12.79 |8.01 | 8.23 956 995 | 11.70 |13.96
V1 xN3 3.26 3.48 3.12 | 3.28 [1137.98|1162.18|36.77 | 39.20 | 39.57 | 39.79 | 14.55| 15.60 | 6.94| 8.07 | 983 1145 | 13.87 | 13.39
V2 x N1 2.61 2.74 2.25 | 2.41 | 653.10 | 699.01 | 25.95| 27.89 | 37.38 | 37.68 | 9.70 | 10.51 | 7.86| 8.41 751 909 | 12.25|12.51
V2 x N2 2.75 2.89 2.43 | 2.55 | 742.97 | 805.48 | 26.65| 28.63 | 37.68 | 37.94 |10.04 | 10.86 | 7.31| 7.78 804 894 | 12.42 (13.26
V2 x N3 2.93 3.10 2.65 | 2.79 | 808.69 | 658.22 |27.72 | 29.84 | 38.63 | 38.74 |10.71 | 11.56 | 6.78 | 7.34 | 742 931 | 13.53 |14.71
Mean 2.92 3.00 2.67 | 2.85 | 866.26 | 914.03 | 30.30 | 31.46 | 38.33 | 38.56 |11.64| 12.16 | 7.40| 8.08 860 969 | 12.61|13.34
LSD 0.05 N.S N.S N.S N.S | 61.40 N.S 1.56 | 2.38 0.26 0.47 | N.S 0.56 | N.S| N.S N.S 77 0.74 | 0.38
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and Besheit (2008) and Miri and Ra-
na (2014).

Syrup yield (kg/fed.) and Syrup ex-
traction percentage (SEP):

Data in Table 4 indicated that syrup
yield and its extraction% were sig-
nificantly affected by sorghum varie-
ties. Brandes variety better than
Honey in syrup yield and SEP in
2014 season only. These results are
depending upon juice yield and syrup
process efficiently. Similar findings
are reviewed by Nour, Sara (2010);
El-Geddawy, Dalia et al. (2014) and
Miri and Rana (2014).

A gradual and substantial in-
crease in syrup yield as nitrogen
dressing increased in 2014 season,
while, these trend in 2013 season was
insignificant (Table 4). On the other
hand, SEP decreased significantly
during 2014 season only as nitrogen
application increased. Such effect
may be due to the increase in stalk
moisture content and high loss of
moisture during water evaporation in
syrup manufacture. Pronounced ef-
fect of nitrogen fertilizer had been
according recently by Thakur et al.
(2009); Ramos et al. (2012) and
Mahmoud et al. (2013).

The interaction between sor-
ghum varieties and nitrogen fertilizer
exhibited non significant effect on
syrup yield and SEP in both seasons
except syrup yield in 2014 season.
Further, Brandes variety and 120 kg
N/fed. exhibited the highest syrup
yield and SEP value in both seasons.
Ethanol yield [Liter/fed. (ETOH)]

and total fermentable sugars
(TFS)%:
Nowadays, ethanol or bio-

ethanol or bio-fuel is very important
due to its utilization as natural source
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of free octane fuel beside its em-
ployment in variety purposes. There-
fore, use of agricultural resources rich
and available carbohydrates could be
easy fermented to ethanol production.
Nevertheless, sweet sorghum juice,
bagasse and grain could be used in
implement this goal. In this connec-
tion, data Table (5) illustrated that
estimate ethanol production (L/fed.)
from sorghum juice was significantly
higher for Brandes variety than of
Honey variety.

This superiority may be due to
genetically causes and/or high juice
yield, otherwise, total fermentable
sugar had a vice versa trends with re-
spect to the used varieties (Table 4).
These results are in agreement with
those obtained by Abd El-Razek and
Besheit (2008).

Dealing with nitrogen dressing,
data in Tables (4 and 5) indicated a
gradual increase in both traits as ni-
trogen rate increase to reach its max-
imum value corresponding to 120 kg
N/fed. Such effect may be due to the
same effect of nitrogen rate on su-
crose, reducing sugars will be discus-
sion later and juice yield as discussed
before. These results are in line with
those of Byrt ef al. (2011) and Miri
and Rana (2014).

The interaction between both
factors significantly affected both
traits, thereafter, the highest ferment-
able sugars and ethanol alcohol pro-
duction were obtained by the two
tested varieties fertilizer by 120 kg
N/fed. (Tables 4 and 5).

Grain yield (ton/fed):

Data given in Table 5 clear that
sorghum varieties, nitrogen fertilizers
and their interaction significantly af-
fected grain yield. Further, Brandes
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Table S. Effect of nitrogen fertilization on yield and juice quality traits of two sweet sorghum varieties in 2013 and 2014 seasons.

Reducing

EtoH Weight of 1000 grain | Grain yield | Forage yield | Total Soluble Solids| Pol % Purity
Treatments . sugars

(L/fed) (2) (Ton/fed) (Ton/fed) (Brix)% (Sucrose%) (RS)% %
Seasons 2013 | 2014 2013 2014 2013 | 2014 | 2013 2014 2013 2014 2013 2014 2013 | 2014 | 2013 | 2014
Varieties
Brandes (V1) 879 | 939 36.06 38.06 1.53 | 1.59 4.22 4.34 16.52 16.86 854 1837 3.94 4.82 |51.62149.58
Honey (V2) 690 | 769 32.78 34.18 1.19 | 1.25 3.36 3.54 15.99 16.24 7.83 | 8.02 | 4.87 5.47 148.90(49.36
F test (LSD 0.05) | *(68) | **(45) NS #£328)  [*(0.29) [ *0.25) [ **0.13) [**0.11)[  *(0.40) #0.61) [**031)| NS [**(0.17)[*(0.63) [*(1.43] NS
Nitrogen rates
80 kg N/Fed (N1) 656 | 728 33.36 34.50 1.20 | 1.25 3.46 3.65 15.72 15.93 7.55 | 7.70 | 4.01 4.67 |48.04]48.35
100 kg N/ Fed (N2) | 775 | 859 34.04 35.70 1.34 | 143 3.78 3.98 16.34 16.82 8.28 | 843 | 4.23 5.18 150.62(50.08
120 kg N/ Fed (N3) [ 922 | 976 35.86 38.12 1.53 | 1.59 4.13 4.19 16.71 16.90 871 |8.45] 4.99 5.60 152.13]50.00
LSD 0.05 76 35 0.96 1.79 0.07 | 0.08 0.17 0.20 0.28 0.30 030 [ N.S | 0.33 0.35 | 1.26 | N.S
Interaction VxN
V1 x NI 679 | 755 34.71 36.10 1.31 | 1.36 3.82 4.02 16.16 16.37 7.73 | 7.84 | 3.14 4.38 |47.81147.89
V1 x N2 886 | 951 35.24 37.21 1.51 | 1.59 4.21 4.39 16.60 17.12 8.78 1898 | 3.92 498 152.91]52.44
V1 x N3 1071 1112 38.24 40.78 1.76 | 1.81 4.63 4.60 16.81 17.09 9.10 | 8.28 | 4.77 5.11 |54.15]48.41
V2 x N1 633 | 700 32.01 32.90 1.09 | 1.14 3.10 3.27 15.28 15.48 7.38 | 7.56 | 4.87 4.95 148.27148.80
V2 x N2 664 | 767 32.85 34.19 1.17 | 1.26 3.35 3.56 16.09 16.51 7.78 | 7.88 | 4.54 5.38 148.34147.71
V2 x N3 772 | 839 33.48 35.46 1.31 | 1.36 3.64 3.77 16.61 16.71 832 |8.62| 5.21 6.09 |50.10|51.58
Mean 784 | 854 34.42 36.11 1.36 | 1.42 3.79 3.94 16.26 16.55 8.18 | 8.19| 4.41 5.15 150.26 |49.47
LSD 0.05 79 50 1.36 N.S 0.09 | 0.12 0.29 0.37 N.S N.S 026 | NS | 0.46 N.S | 1.78 [ N.S
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variety recognized the higher mean of
grain yield as compared with Honey
variety, meantime, as nitrogen rates
increased grain yield increased to
reach its maximum corresponding to
120 kg N/ fed., data also cleared that
both varieties and nitrogen rate of
120 kg N/ fed. exhibited the highest
grain yield. In this connection, Ali et
al. (2006); Abou-Amer and Kewan
(2014) indicated that varieties and
nitrogen fertilizer greatly affected
sorghum grain yield.

Forage yield (ton/fed):

The important of forage yield is
due to the shortage of green feed dur-
ing summer months. Nevertheless,
green leaves, branches and tillers are
the forage components, further, sor-
ghum forage is characterized by high
palpability for animals. In this study
data Table (5) demonstrated that
Brandes variety exhibited the highest
and significant forage yield than Ho-
ney variety. Such effect may be due
to that Honey variety showed high
leaves damage by borer infestation in
Table (3) which reflected markedly
on forage yield. These results are in
harmony with those reported by Be-
sheit et al. (1996) and Abd El-Karim
et al. (1999).

Data in Table 5 also illustrated
that forage yield increased signifi-
cantly as nitrogen rate increased.
Such effect may be due to the posi-
tive effect of nitrogen element on all
forage components. Further, the
highest forage yield observed for both
varieties was subtended to 120 kg
N/fed. Similar findings are stated by
Abou- Amer and Kewan (2014).
Juice quality:

The features of juice quality are
Total Soluble Solids (TSS or Brix),
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Sucrose (Pol), reducing sugars and
purity percentage.

Therefore, data (Table 5) clari-
fied that the two used varieties dif-
fered significantly with respect to all
juice features except, sucrose and pu-
rity percentages during 2014 season,
where, the differences were too small
to reach the level of significance. Fur-
ther, Brandes variety exhibited the
higher brix, sucrose and purity values
in both seasons. However, Honey va-
riety recorded the higher reducing
sugars. These features are greatly af-
fected juice and syrup characteristics.
The obtained results are agreement
with those reported by Almodares et
al. (2010) and El- Geddawy, Dalia et
al. (2014).

As nitrogen increased from 80
to 100 and 120 kg N/fed. all quality
traits were gradually and significantly
increased in both seasons except, su-
crose and purity in 2014 season. In-
teraction between both variables in-
significantly affected all quality traits
except sucrose, reducing sugars and
purity percentage during 2013 season,
where, the differences were too small
to reach the level of significance.
Similar findings are affirmed by
many workers such as Almodares et
al. (2010); Byrt et al. (2011); Mah-
moud et al. (2013) and El- Geddawy,
Dalia et al. (2014) revealed that ni-
trogen element greatly affected sor-
ghum juice quality especially under
soil nitrogen shortage.

It could be concluded that the
obtained results mentioned to the
successful of sowing sweet sorghum
under El-Fayoum governorate as
multipurpose crop characterize by
high production of syrup, ethanol,
grain and forage yields, and relatively



Besheit, R.S. and A.A. Mekdad, 2016

high degree of tolerant to pink borer
infestation which considered the main
and destructive pest insect attack
sorghum genus in this area. Further
studies have been needed to test more
varieties for productivity and quality,
and doing a survey for other pest in-
sects attack sorghum as preferable
host.

Worth to mentioned that, sweet
sorghum characterized with low su-
crose, and high reducing sugars val-
ues are more suitable in fermentable
industries or syrup production quality
not quantity due to minimize sucrose
crystallization.
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