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ABSTRACT

The present work was camied out in Mattana Agricultural Research Station,
Qena Governorate on sugar cane cultivar, Giza 99/103 during two successive
- sgasons 2005 and 2006 to study the effect of some agricultural practices on the
infestation with the greater sugar cane borar Sesamia cretica Led. (Noctuidae :
Lepidoptera) in spring plant cane and its 1% ratoon.

The spring plant cane was planted in earty March, 2005 at two row spaces (80
cm &100 cm) and three fertilizer treatments were tested in both spring plant cane and
its 1* ratoon. The tested fertilizers were nitrogen fertilizer (urea 46% N) with two
doses 230 kg ffed. & 310 kg /fed.; potassium fertilizer (48% K20) with 50kg/ fed. and
without whereas microelements fertillzer (FZM) were applied with 400 gm/fed. (100
gm Fe+100 gm Zen +200 Mg) and without. Randomized Complete Block Design
(RCBD) splited one time was used with three replicates and each replicate contain 16
plots (1/200 fed.). The infestation intensity was monitored after 45 days from planting
date in spring plant cane and after the same period from harvesting date for the 1
ratoon by taking monthly samples started from mid-April until September in the both
seasons.

The obtained results showed that, the infestation with S. cretica in both spring
plant cane and its 1* ratoon reduced In sugar-cane plants which cultivated at wide
spaces (100 cm) than those cultivated at narrow spaces (80 cm).

The infestation affected with the dose of nitrogen fertllizer, the high dose of
nitrogen fertilizer (310 kg/fed.) increases the infestation more than the recommended
dose (230 kg/fed.). Potassium fertilizer reduced the infestation with S. cretica in sugar
cane fields, because it strength the sugar cane stalks and become more tolerant for
the Infestation compared with unfertilized plots. Also, adding microgiements fertilizer
(FZM) decreased the infestation with S. cretica in sugar cane fields.

The combined effect of the tested agricultural practices showed that, the
infestation reduced to minimum intensity in both spring plant cane and its 1* ratoon in
sugar cane plants cultivated at wide spaces (100 cm) and fertilized with the
recommended dose of urea fertilizer (230 kgffed.); adding both potassium sulphate
fertilizer (50 kg/fed.) and microelements fertilizer (400 gm/fed.).

So, it prefers to cultivate sugar cane plants at wide spaces and to use the
recommended dose of urea fertilizer and both potassium sulphate and microelements
fertilizers to reduce the infestation with S. cretica to its minimum intensity in sugar
cane fields without any insecticide applications.

INTRODUCTION

Sugar cane is the main source for sugar production in Egypt, i
cultivated area about 300,000 feddans most of them in Upper Egypt. Sugar
cane plants are subject to infestation with many insect pests, it attacked with
stem borers, Sesamla cretica Led. during early season and Chilo

agamemnon Bles. during late season; soft scale insect, Pulvinaria
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tenuivalvata (Newstead) and mealy’ bug, . Sacchanicoccus sacchari

(Cockerell).. .

. The S cretica moth deposﬂed thetr eggs on the surface of seedling
leaves newly hatched larvae fed on leaves around seedllng top, in addition
causing tunnel in the stem. Finally the infestation caused the dead hearts for
the infested plants. This species was recorded attacking sugarcane plants in
Egypt by Willcocks and Bahgat (1925); Hassanein (1964); Isa (1964); Atreis
(1966); El-Sherif (1970) and Mearge et al. (1992).

The present work was conducted to study the effect of some
agricultural practices on the infestation wnth the greater sugar cane borer, S.
cretica in the spring plant cane and its 1* ratoon in Upper Egypt.

MATERIALS AND METHODS

The present work was carried out in Mattana Agricultural Research
Station, Qena Governorate on sugar cane cultivar, Giza 99/103 during two
successive seasons 2005 and 2006 to study the effect of some agricuitural
practices on the infestation with the greater sugar cane borer, S. cretica
(Noctuidae : Lepidoptera) in spring plant cane and its 1* ratoon.

Spring plant cane planted in early March, 2005 and harvested in
March, 2006 whereas its 1* ratoon harvested in January, 2007. The plants
were cultivated at two row spaces (80 cm &100 cm) and three fertilizer
treatments were applied in both spring plant cane and 1™ ratoon as follows:
1- Nitrogen fertilizer was applied in the form of urea (46% N) with two doses
230 kg /fed. (recommended dose) and 310 kg /fed. (high dose). The two
doses of nitrogen fertilizers were added in three tlmes the 1° one was
applied after one month from planting date and the 2™ one was applied after
three months from planting date whereas the last one was applied after four
months from planting date, the same method for adding nitrogen fertilizer
was carried out in its 1* ratoon.

2- Potassium fertilizer was applied in the form of potassium sulphate (48%
K,0) and applied one time before the last dose of urea fertilizer wnth the rate
of 50kg/fed. and without.

3-Microelements fertilizer (FZM) was applied after hundred days from
planting date with 400 gm/fed (100 gm Fe +100 gm Zen +200 Mg) and
without, while for its 1* ratoon after hundred days from harvesting date.

All the agricultural practices were carried out for the spring plant cane
and its 1* ratoon without using any control measures for any insect pest.

After integration growth (45 days after planting date) 30 hills per each
“plot were selected at random. The direct examination for the infested plants
(dead hearts) was started in mid April, 2005 and counted monthly until
September, 2005. Mean' number of infested-plants (dead hearts-D.h) per 30
hills /each plot were estimated. This work was also conducted in spring 1%
ratoon until September, 2006.

The experimental design was Randomized Complete Block Design
(RCBD) with three repllcates each replicate contain 16 plots (1/200 for
feddan = 21 m®). Row spaces ‘(Factor A) were distributed in the main plots
and the three chemical fertilizers Nitrogen (Factor B), potassium sulphate
(Factor C), and FZM (Factor D) were distributed as split plot on factor (A)
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~ Analysis of variance of RCBD was computed in both spring plant cane and
its 1% ratoon with Computer Program (MSTATC). Treatment means were
compared using L.S.D. at 5% level of probability and the means followed the
same letters are insignificant.

RESULTS AND DISCUSSION

The obtained results for the effect of some agricultural practices on the
infestation.with the greater sugar cane borer, S. cretica in the spring plant
cane and its 1% ratoon were illustrated in Table (1) and discussed as follows:
I. Individual Effect of each Agricultural Practice

A- Effect of row spaces

Data in Table (1-A) showed that, the infestation with S. cretica in spring
plant cane reduced at wide spaces (100 cm) than at narrow spaces (80 cm)
without significant differences between means. Whereas in its 1% ratoon,
statistical analyses showed highly significant differences between means (F
value = 49.33) the infestation significantly reduced to 4.58 plants/30 hills at
wide spaces (100 cm) compared with 5.28 plants/30 hills at narrow (80 cm)
spaces.

Table (1): The effect of four agricultural practices on the infestation with
S. cretica in spring plant cane and its 1* ratoon cultivated in
Mattana Agricultural Research Station (Qena Governorate)
during 2005 and 2006 seasons.

A: Row spaces: i
Spring plant cane 1% ratoon
Season (2005) (2006)
Narrow Narrow Wide F value
Row spaces (cm) spaces g:;r;nc)es F value spaces spaces &
(80 cm) (80 cm) (100 cm) LSD
Mean no. of D.h. 0.41 5.28 4.58 49.23
130 hills 6.17 5.46 - | @ (b) 0.44
B: Nitrogen fertilizer: B
. F value F value
Nitrogen fertilizer lyy, \ 0 irey laq0 kg ffed.| & (230 kg ffed.B10 kg ffed.| &
(Urea 46% N)
LSD ) LSD
Mean no. of D.h.. /30 5.13 6.50 3.9 4.68 5.18 10.47
hills (b) (a) 1.30 (b) (a) 0.35
C: Potassium fertilizer:
: F value i F value
Potassium suiphate
fertilizer (48% K,O) Without | 50kg/ fed. & Without 50 kg/fed. &
LSD ) | LSD
Mean no. of D.h./30 6.52 5.10 4.63 5.39 4.47 25.44
hills (a) M 1.47 (a) (b) 0.41
D: Microelements fertilizer (FZM):
. : F value F value
Microelements . 400 kg/fed. , 400 kg/fed.
v Without & Without. &
fertilizer (FZM) , (FZM) . LsD ‘ (FZM) LSD
Mean no. of D.h./30 | 0.082 6.20 3.66 19.13
hills 6.27 535 | " @) " (b) 0.05

* Means in the same row not followed by the same letter are significantly different (P<
0.05).
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The obtained results showed the infestation with S. cretica reduced in

sugar cane plants cultivated at wide spaces (100 cm) than those cultivated at
narrow spaces (80 cm).
B- Effect of nitrogen fertilizer

Result of statistical analyses (Table 1-B) showed significant differences
between means for both spring plant cane and its 1* ratoon (F values were
=3.9 & 10.47, respectively).: Application the recommended dose of nitrogen
fertilizer 230 kg/fed (urea 46% N) in spring plant cane reduced the infestation
to 5.13 plants/30 hills compared with 6.5 plants/30 hills with application the
high dose of urea fertilizer (310 kg/fed.). In the 1% ratoon, mean infested
plants significantly decreased to 4.68 plant/30 hills with application the
recommended dose of urea fertilizer (230 kg/fed.) and raised to 5.18
plants/30 hills with application the high dose of urea fertilizer (310 kg/fed.).

The afore-mentioned result revealed that, the infestation with S. cretica
in sugar cane fields affected significantly with rate of nitrogen fertilizer, the
high dose (310 kg/fed.) increases the infestation more than the
recommended dose because the high dose encouraged the vegetative
growth of the sugar cane plants and become more susceptible for infestation
with S. cretica.

C - Effect of potassium sulphate fertilizer

Results of statistical analyses (Table 1-C) showed significant
differences between means in the infested plants with S. cretica in both
spring plant cane and its 1% ratoon (F values were 4.63 & 2544,
respectively). Application potassium sulphate fertilizer with rate of 50 kg/fed.
reduced the infestation to 5.10 plants/30 hills compared with 6.52 plants/30
hills in the unfertilized plots, while in its 1% ratoon, mean number of infested
plants/30 hills affected greatly with application of potassium sulphate
fertilizer, the infestation reduced to 4.47 plants/30 hills in the fertilized plots
compared with 5.39 plants/30 hills in the unfertilized plots.

The obtained resuits showed that, potassium sulphate fertilizer is
necessary for reducing the infestation with S. cretica in sugar cane fields
because it strengthen the sugar cane stalks and the plants become more
tolerant for the infestation with the greater sugar cane borer.

D- Effect of microelements fertilizer (FZM)

Results of statistical analyses (Table 1-D) showed highly significant
differences between means for 1% spring ratoon (F value = 19.13) while
results were insignificant in the spring plant cane. Adding microelements
fertilizer (FZM) to the 1 ratoon significantly reduced the infestation to 3.66 in
the treated plots compared with untreated plots (6.20).Also in spring plant
cane the mean of infested hills reduced to 5.35 plants/hills for treated plots
and increased to 6.27plants/30 hills without adding microelements without
significant differences between both means.

The above-mentioned results revealed that -application of
microelements fertilizer (FZM) decreased the infestation in sugar cane plants
with S. cretica. ' :
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1I- Combined Effect of Agricultural Practices

The combined effects of the tested agricultural practices will be
discussed here to investigate the interaction between these tested factors as
follows:
I. Combined effect of row spaces and nitrogen fertilizer

Data in Table (2) showed the interaction between row spaces and
nitrogen fertilizer on the infestation with S. cretica in spring plant cane and its
1% ratoon. Results of statistical analyses showed msugnlf icant differences
between méans for both spring plant cane and its 1% ratoon. But for spring
plant cane cultivated at narrow spaces (80 cm) and fertilized with two doses
of urea 46% N (230 & 310 kg/fed.), the infestation decreased from 7.13 to
5.21 infested plants/30 hills; while infestation reduced to 5.04 plants/30 hills
in the sugar cane plants cultivated at wide space (100 cm) and fertilized with
the recommended dose of urea fertilizer (230 kg/fed.) compared with 5.88
plants/30 hills at the high dose of urea fertilizer (310 kg /fed.). In the 1%
ratoon, the interaction between row spaces and nitrogen fertilizer had the
same trend but without significant differences between means.

Table (2): The combined effects of row spaces and mtrogen fertilizers
on the infestation with S. cretica in spring plant cane and its 1%
ratoon cultivated in Mattana Agricuitural Research Station,
Qena Governorate during 2005 and 2006 seasons.

Spring plant cane Spring 1% ratoon
Season (2005) (2006)
Narrow Narrow .
Row spaces spaces Wi(tig: g:‘c)es spaces Wl(d(e): 5::)35
80 cm) F (80 cm) F.
Urea fertilizer 230 kg 310 kg [230 kg 310 kg | 2!"® 1230 kg 310 kg 230 kg :ro value
(46% N) Ifed. |/ fed. | / fed. |/ fed. 1fed. |/ fed. |/ fed. Ifégd
Mean no. of o
infested plants | 5.21 | 7.13 | 5.04 | 588 | 0.60 [ 494 | 562 | 442 | 4.74 | 1.36
130 hills .

The obtained results revealed that, application the high dose of urea
fertilizer (310 kg/fed.) increases the infestation with S. cretica in sugar cane
fields; it encourages the vegetative growth of sugar cane plants and became
susceptible to infestation with the greater sugar cane borer S. cretica,
whereas plantation sugar cane at wide spaces and application the
recommended dose of urea fertilizer (230 kg/fed.) reduced the intensity of
infestation.

2. Combined effect of row spaces and potassium sulphate fertilizer

Results of statistical analysis (Table, 3) showed insignificant effect for
interaction between row spaces and potassium sulphate fertilizer in spring
plant cane on the infestation with S. cretica, while the obtained results
showed significant effect for its 1% ratoon (F vaiue= 3.97). Adding potassium
sulphate fertilizer (48% K,0) reduced the infestation with S. cretica in_spring
piant cane in both tested spaces, while the mean of infestation increased in
the unfertilized plots (6.75 infested plants/30 hills). Also at the wide spaces
(100 cm) the fertilized plots decreased to 4.63 plants/30 hiils than unfertilized
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plots (6.29 plants/30 hills). In the 1® ratoon, the infestation reduced with
adding potassiim suiphate fertilizer at wide spaces, the mean infestation
reduced to 4.30 plants/30 hills compared with 4.85 plants/30 hills for
unfertilized plots. At the narrow spaces, adding potassium sulphate reduced
the mean infested plants/30 hills to 4.65, while this mean increased to 5.93
for unfertilized plots.

Table (3): The combined effects of row spaces and potassium sulphate
fertilizer (48% K20) on the infestation with S, cretica in spring
plant cane and its 1st ratoon cultivated in Mattana Agricultural
Research Station (Qena Governorate) during 2005 and 2006

seasons. —
Spring plant cane Spring 1" ratoon
Season (2005) 2008)
Narrow Narrow
Row spaces spaces w‘g:: Era"::)es F spaces w‘g;; granc)“ F
(80 cm) value (80 cm) value
Potassium 50 50 & 50 50 &
suiphate | kg/ [WiNO| kg "0 15D | g/ without| kgl |without| LSD
(48% K20) fed. fod fod fed
Mean no. of .
infested | 5.58 | 6.75 | 4.63 | 629 | 014 | 485 | 593 | 430 | 485 | 3.97
plant /30 hills - | b | @ | (b | (b) |0

* Means in the same row not followed by the same letter are significantly different (P<
0.05).

The obtained results revealed that adding potassium sulphate fertilizer
(50kg/fed.) to sugar cane plants cultivated at wide space (100 cm) reduced
the infestation with S. cretica, because it strengthen sugar cane plants in
both tested spaces as well as in spring plant cane and its 1% ratoon.

3. Combined effect of row spaces and microelements fertilizer (FZM)

Data in Table (4) showed the interaction effect between row spaces
and adding microelements fertilizer (FZM) on the infestation with S. cretica in
the spring plant cane and its 1% ratoon. Results of statistical analyses
showed insignificant differences between means.

In spring plant cane, adding microelements fertilizer-(FZM) to sugar
cane plots cultivated at wide space (100 cm),reduced mean of infestation
compared without adding microelements fertilizer (5.08 and 5.83 infested
plants/30 hills, respectively). At narrow space (80 cm) adding microelements
to sugar cane plots, also reduced the infestation to 5.63 plants/30 hills
compared with 6.71 plants/30 hills without adding microelements fertilizer. in
the 1% ratoon the same trend was obtained, adding microelements fertilizer
(FZM) to sugar cane plants cultivated at wide and narrow spaces decreased
mean infestation with S. cretica to 3.61 and 3.72 plants/30 hills for both
spaces, respectively. ]

These results revealed that, adding microelements fertilizer (FZM) to
sugar cane plants cultivated at wide spaces reduced the infestation with S.
cretica in spring plant cane and its 1* ratoon. So, the infestation reduced in
both spring plant cane and its 1* ratoon cultivated specially at wide spaces
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and fertilized with microelements fertilizer. This may be referring to adding
microelements to the plants it become more tolerant for infestation.

Table (4): The combined effects of row spaces and microelements
(FZM) fertiiizer on the infestation with Sesamia cretica in
spring plant cane and its 1™ ratoon cuitivated In Mattana
Agricultural Research Station, Qena Governorate during 2005
and 2006 seasons.

—x
Season Spring ph;t)t cane Spring 1 r)atoon
Narrow Wide Narrow . Wide
Row spaces spaces spaces F spaces spaces F
- {80 cm) {100 cm) | value {80 cm) (100 cm) | value
Microelements Witho Witho
Fertilizer (FZM) FZM FZM ut FZM FZMm ut
Mean no. of _
infested 5.63 | 6.71 |5.08| 583 | 0.14 | 3.72 | 6.85 (3.61 | 554 | 1.10
plant /30 hills
DISSCUSSION

The present resuits showed that, the infestation with S. cretica reduced
in both spring plant cane and its 1* ratoon cultivated at wide spaces (100 cm)
than those cultivated at narrow spaces (80 cm). This resuit in harmony with
those obtained by Isa (1979); Abo-Dooh (1980) and Tohamy (1999). .

El-Sherif (1970) and Abo-Dooh (1988) showed that plant cane was
more infested (dead hearts) with S. cretica than its 1* ratoon cane.

Nitrogen fertilizer plays an important role in vegetative growth;
morphological characters and yield of sugar cane (Banger et al., 1992 and
Azzazy & Dorgham, 2000). The present results showed that, the infestation
with S. cretica in sugar cane fields affected greatly with rate of nitrogen
fertilizer, the high dose of nitrogen fertilizer (310 kgffed.) increases the
infestation more than the moderate dose (230 kg/fed.) because the high
doses encourages the vegetative growth of the sugar cane plants and
become more susceptible for the infestation.

Also, potassium fertilizer has important role in physiological process in
sugar cane plants such as translocation of sugar and carbohydrates and
improving juice quality and recoverable sugar. The obtained results showed
that, adding potassium fertilizer found to be necessary for reducing the
infestation with S. cretica in sugar cane fields because it strength the sugar
cane stalks to avoid the infestation with the greater sugar cane borer. These
results in agreement with many authors such as Subramanian et a/ . (1994);
Nassar (1996) and Azzazy & Dorgham (2000).The present data showed that
adding microelements fertilizer decreased the infestation with S. cretica in
sugar cane fields. -

The combined effect of the tested agricultural practices showed that,
the infestation reduced to its minimum intensity in both spring plant cane and
its 1% ratoon for sugar cane plants cultivated at wide spaces (100 cm) and
fertilized with the recommended dose of urea fertilizer (230 kg/fed.); adding
both potassium suiphate (50 kg/fed.) and microelements fertilizers than those
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plants cultivated at narrow spaces (80 cm) and fertilized with the high dose of
nitrogen fertilizer (310 kgffed.); without adding potassium sulphate fertilizer
and microelements fertilizer (FZM). So, it prefers to use the recommended
dose of urea fertilizer and added potassium sulphate and microelements
fertilizers to reduce the infestation with S. aatlca in sugar cane fields to its
 minimum intensity.
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