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Abstract:

Field experiments were con-
ducted, to evaluate the role of
cultural practices for suppressing
damage of the rodents and in-
creasing the stalks and sugar
yield in sugarcane field at Mal-
lawi district, Minia Governorate,
Middle Egypt, during the two
successive seasons from July
2009 to February 2010 and July
2010 to February 2011. The re-
sults proved that the low suscep-
tible cultivars to Nile grass rat,
Arvicanthis niloticu infestation
were Giza 47/88 (4.25, 5.90%);
PH8013 (4.75, 5.20%) and Giza
88/68 (5.48, 6.43%), followed by
the cultivars, Giza 75/368 (7.40,
9.0%) and G.T. 54/9 (7.0, 9.33%)
while the cultivar Giza 74/96
(10.39, 12.45%) received the
highest susceptible infestation
based on number of percent in-
fested internodes / stalk in plant
and 1% ratoon, respectively. The
maximum reduction percentage
of sucrose cane be caused by ro-
dent infestation was noticed in
Giza 74/96 variety (24.29 and
22.82), followed by Giza 75/368
(20.23 and13.79) and Giza 54/9
(19.31 and 15.92), while mini-
mum reduction was recorded in

Giza 88/68 (15.72 and 9.65);
Ph8013 (14.71 and 7.02) and Gi-
za 47/88 (12.11 and 7.72) in the
main plant and 1% ratoon cane,
respectively. Also, percent of
infested internodes caused by
rodents were significantly de-
creased by increasing space be-
tween sugarcane rows Further-
more. The rodent damage was
lightest on the spring plantation
crop and was greatest on the
fourth-ratoon cane crops than in
any the other years. As well as,
using combined of burning of
trash and flood irrigation after
harvesting sugarcane stubble,
significantly reduced the percent-
age of infested rate internodes by
76, 92 and 77, 23% in both sea-
sons, respectively compared with
the control. The results indicated
that the highest mean percent
infested internodes by rodents
was greater in sugarcane fields
near drainages (11.0, 15.35%)
and channels (8.05, 10.80 %)
than these far  from its ones
(3.75, 5.15 %) in main plant and
1*" ratoon cane, respectively. On
the other hand, number of rat
damage internodes was higher in
sugarcane lodging than these in
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no lodged ones (10.95;13.45%)
in the main plants and 1* ratoon
cane, respectively. The losses in
cane and sugar yield in the main
plants due to rat infestation were
much lowers that in the ratoons.
The costs of losses in cane
weight  ranged from to
301.14(L.E) in the main plant
cane to 902.16 (L.E) in the 4"
ratoon cane,while the costs of
losses in sucrose content varied
from to 226.8 (L.E) in spring
plantation to 729.0 (L.E) in 4"
ratoon cane. Generally, the mean
percent  infested internodes
caused to rodents were much
greater in lower part of whole
cane than in the upper part of
one.

It was suggested that im-
proved technique of cultural
practices especially good vyield
and tolerant cultivates for rodents
can be used a major components
of IPM strategy for to reduce the
rodents population and increase
cane and sugar yield in sugarcane
fields.

Key words: The Nile grass rat,
Arvicanthis niloticus, the rodent
damage sugarcane fields, ratoon,
susceptibility of sugarcane varie-
ties to rodent infestations.
Introduction:

Sugarcane is the main source
for refined sugar and the sole
source for molasses and black
honey industry; in addition, it
produces fresh juice and several
chemical sub-products in Egypt.
Although, the total sugar produc-
tion in Egypt had increased to
45.6 %, from 797,834 tons in
1982 to 1,502,221 tons in 2010,
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this production cover 70 % only
from the annual need of local
consumption because of the ex-
treme increasing in human popu-
lation. The studies should be
continue to increase sugar pro-
duction per unit area to (over-
come) bridge the gap between the
local production and consump-
tion through growing high
yielding and resistant or tolerant
cultivars for pests and improving
the agricultural practices and
controlling the pests of sugarcane

Production of sugarcane is
affected by three insect pests be-
side the rodents, the purple- lined
borer, Chilo agammenon Bles.,
the pink sugarcane mealybug,
Saccharicoccus sacchari (Cock-
erell), the soft scale insect, Pulvi-
naria tenuvalavata (Newstead);
these pests reduce quantity and
quality of sugarcane plants (To-
hamy, 1999). Recently, rodents
are chronic pests of sugar cane in
middle and upper Egypt (Aba-
zaid, 1990). Two rodent species,
the Nile grass rat, Arvicanthis
niloticus and Roof rat, (white
belled rat) Rattus rattus frugiv-
orus (Abd El Gawad et al., 1982
and Hilal et al., 1989). Rat dam-
age is negligible until the crop is
4 to 5 months old, after which it
increases substantially and pro-
gressively until harvest. Damage
by Nile grass rat and Roof rat is
very similar. This pest causes
serious damage as it borers into
the stalks and fed on the stalks
and internodes making numbers
rind of chips (Lindsey, 19w89).
All three species chew on the
internodes of the growing stalks
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making (or leaving) nicks in the
outer rind to healthy chiseled
canoe-shaped cavities. Small
chips usually are evident on the
ground where rodents have fed.
Also other pathogenic plant fungi
which may cause serious deterio-
ration of the quality and quantity
of juice extracted (Adsuar, 1962).
These symptoms affect the yield
in sugarcane where size and
weight of the stalks are de-
creased, as well as the amount of
juice in the cane. It is also causes
an increase in the amount of re-
ducing sugars in the juice. Many
authors, in different parts of the
world showed the population
density and loss of the sap and
sugar due to heavy infestation by
rodents can be reduced by using
certain agricultural practices i.e.
varieties, row spacing, age of
plants (aging), density plants,
flood irrigation with trashes
burning and fertilizer.

(Hoque and Sanchez, 2001 and
Sta-Craz et al., 2007) The loss in
cane and sugar yield differ from
variety to another according to
rind hardness, stalk diameter,
degree and time of lodging, re-
sistance to souring and potential
for compensatory growth. (Ali
and Farghal, 1995). Abd El
Gawad et al., (1982) found that
reduction in the crop yield and
sucrose caused by rodents in the
main crop plants was increased
gradually by the first, second,
third and the fourth ratoon where
losses become heavy. Parshad
(1998) showed that chronic dam-
age ranging from 2.0 % to 15.0
% and severe damage, sometimes
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up to 100 % loss of the field
crops caused by rodents in sugar-
cane.

Sugarcane growers generally
relied on natural control for ro-
dents and only few (15%) of the
interviewed farmers use cultural
practices. So, the present work
aimed to shed light on the cultur-
al practices that could be of value
in suppressing populations of the
rodents below economic injury
level, besides to estimate the
losses in cane and sugar yield
caused by this pest.

Material and Methods

Experiments were carried out
in Mallawi region, Minia Gover-
norate, beginning of July 2009 to
February 2010 and July 2010 to
February 2011 to evaluate the
effectiveness of the varieties and
cultural practices against rodents
and assessment of the yield loss-
es.

The randomized complete
block design was followed in the
whole of experimental area.
Four replicates were used for
each treatment. Each treatment
was planted in plots 6x7 meter
plots (1/100 from a Fadden).The
experimental area received the
usual recommended agricultural
treatments and no insecticides
were applied for pest control ex-
cept rodents control throughout
the whole seasons. The plants
were exposed to the normal field
conditions and natural infesta-
tion. Biweekly observations were
carried out from beginning of
July to the end of February (har-
vest- time) in all experimental
area in both seasons. The main
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purpose of the present study is

the following:

1.Effect of certain cultural

practices on the incidence of

rodent infesting sugarcane
plants:

1.1. Varietal susceptibility of

sugarcane to Nile grass rat,

Arvicanthis niloticus infesta-

tion:

An area of one Fadden was
selected to tested sugarcane vari-
eties namely; G.T.54/9, G.88 /68,
G.96/74, G.47/88, PH8013 and
G368/75, were planted from
March (2009) representing 1%
year crop. The 1% ratoon crop
continued to March (2011). Sam-
ple 25 stalks of each plot was
randomly selected from each va-
riety and examined to determine:
1- Total number of internodes

(joints).

2- Number of rodents infested
internodes on the lower,
middle and upper (top) third
of the mill able cane.

3- The percent of infested inter-
nodes =

Total number of infested internodes

(base + middle + top)

X 100Totalnumber of internodes examined

Assessment of yield losses in sug-
arcane varieties due to rodents
attack:

The effect of the rodent infesta-
tion on the cane and sugar produc-
tion was studied in the test varieties
in main plant and 1% ratoon. At har-
vest time, 100 stalks of mill able
cane were collected at random from
each variety and replicated four
times. The intact and infested
stalks/variety was weighed separate-
ly to determine the loss in sugarcane
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yield due to rodent's injury (reduc-
tion percentages of cane weighed)

from the following formula:
Sound stalks weight - infested stalks weight

Reduction % in cane yield =

x 100

Sound stalks weight

After weighting, the stalks
samples/variety were milled sep-
arately and juice of infested and
non infested stalks were weighed
and analyzed to determine the
sucrose percentage in the labora-
tory by using saccharemeter ap-
paratus according to A.O.A.C.
(1970). The reduction percent-
ages of sucrose content were es-
timated in different varieties ac-
cording the following formula:
Sucrose % in sound stalks - sucrose
% in infested stalks
Reduction % in sucrose content =

x100

Sucrose % in sound stalks
1.2. Effect of rowing space on Nile
grass rat, A. niloticus attack:

An area of 1/2 Fadden was
selected also and divided to plots
6x7 m (1/100 Fadden). The
commercial sugarcane variety
(G.T.54/9) was planted 15 De-
cember in 2009 season (autumn
plantation) with four different
rowing system, i.e., and the dis-
tance between rows was 70, 90,
110 and 120 cm. Each type of
rowing was replicated 4 times
(randomized complete block de-
sign).

1.3. Evaluation of Nile grass rat,
A. niloticus infestation on sugar-
cane aging:

An area of five Fadden's was
selected this area was cultivated with
the variety G.T. 54/9 in four cycles or
with different cane aging in the field
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during July 2009 to February 2010
and July 2010 to February 2011 sea-
sons. These aging include: spring
plantations, the first, second, third and
fourth ratoon canes.

1.4. Effect the site of sugarcane
fields from drainage and channel
on the rodent infestations.

An area of two Faddens was
selected of sugarcane fields. This
area was cultivated with the vari-
ety G.T. 54/9 in July 2009 to
February 2010 and July 2010 to
February 2011 seasons. These
sites include: fields near the
drainage and another near the
channel and the last far away
from the drainage and the chan-
nel. Every site or group was rep-
licated 4 times in randomized
complete block design.

1.5. The relationship between the
cane lodging and Nile grass rat, A.
niloticus attack damage:

One Fadden of sugarcane
lodging and another non lodged
cane were selected.

1.6. Effect of flooding irriga-
tion and burning of trash on ro-
dents attack:

An area of two Fadden of
sugarcane was selected at har-
vest-time. The area was divided
into four equal parts, each part
include 4 plots. Flooding irriga-
tion only was applied separately
in the first part, while the trashes
and dry leaves was burned alone
in the second part. The third part
was specialized to the two previ-
ous treatments together. The last
part was left without any treat-
ment as a control.

Sampling technique:

A sample of 25 stalks of each

treatment  (Experiments) was
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randomly selected from each plot

at 15 days intervals starting from

the beginning of July to the end
of February (harvest —time).

While it has been increased t0100

stalks / plot at harvest-time. Each

stalk per treatment was carefully
examined to determine:

1- Total number of internodes.

2- Total number of infested in-
ternodes /stalk which include:
number infested internodes in
the base (lower), middle and
upper (top) third of the mill
able cane.

- The percentage of infested in-
ternodes was calculated from
the following formula:

Total number of infested inter-
nodes (base + middle + top)

% infested internodes =

x 100 Tofal number of internodes
2. Assessment of vyield losses in
sugarcane plantations due to
rodents attack:

The damage caused by ro-
dents to the base and to the top of
sugar cane stalks in different ages
of Giza 54/9 variety; spring plan-
tation, first, second, third and
fourth ratoon was estimated dur-
ing July 2009 to February 2010
and July 2010 to February 2011
seasons.

At harvest time, 100
stalks of mill able cane from each
age were randomly chosen per
plot. Each stalk per age was care-
fully examined to determine:

1- Total number of internodes.

2- Total number of infested in-
ternodes /stalk which in-
clude: number infested inter-
nodes in the fresh and old
Basel and the top of the mill
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able cane.
- The percentage of infested in-
ternodes was calculated
from the following for-

mula:
No of infested internodes (old + fresh
base + fresh top)
% infested internodes =
X 100 Total number of internodes

The stalks of each group
(age) were normally weighed,
milled separately and the sugar-
cane juice was weighed and also
chemical analyzed to record

a- Brix percentage (Total soluble
solids) was determine in the la-
boratory by using “Abbe” re-
fractometer  described by
Payane (1968).

b- Sucrose percentage was determined
by using saccharemeter apparatus
according to A.O.A.C. (1970).

The rat damage, the losses in
cane weigh and sucrose content were
estimated according to equation of
Metcafe and Thonas (1966).

% rat damage

Number of infested internodes
(old + fresh basel +fresh top)

(Infested internodes)X=
X 100 Total number internodes

Cane yield loss % (Y) =
041X+0.1

Where X = % infested internodes
n1 X Fl1+ n2 X F2+n3 X F3+n4 X F4

Sugar yield loss % =

N
Where:
F = Changing coefficient each
level of infestation levels
F1 = Changing coefficient in
non infested internodes (sound
stalks) =0
F2 = Changing coefficient of in-
fested internodes in fresh top
parts of stalk = 0.0316
F3 = Changing coefficient of in-
fested internodes in fresh
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base parts of stalks = 0.0105
F4 = Changing coefficient in old
Basel infested internodes = 0.
179
n = Infested internodes number
for each section (sugarcane age).
N = Total examined internodes
(tested).
The theoretical sugar yield per-
cent of cane was calculated using
the formula Simple by Hebert
(1973) as follows:
Y=1.052S -0.0373 B
S = Sucrose % juice
B = Brix % juice
d = (sugar yield per Fadden); it
was  estimated by  cane
yield/Fadden X sucrose % cane
Statistical analysis:

Statistical analysis was
done to show the significant dif-
ferences among means of treat-
ments according to Duncan's,
1955 method through SAS -
computer program.

Results and Discussion

1- Effect of certain cultural prac-
tices on rodents infesting sug-
arcane plants:

1.1.Relative susceptibility of
sugarcane varieties to
rdent infestations:

This pest attacks sugarcane
plants produced different symp-
toms, which used to test the rela-
tive susceptibility between the
varieties as follows:

Percent infested internodes:

Response of sugarcane va-
rieties against Nile grass rat,
Arvicanthis niloticus attack,
expressed as percent of infested
internodes on the base (lower),
middle and upper (top) parts of
the stalks in main plant and 1%
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ratoon cane is shown in Table
(1). The results indicated that the
highest percent infested inter-
nodes caused by rat was recorded
in sugarcane variety, Giza 74/96
(10.39, 12.45%), while the mod-
erate infestation was observed in
varieties Giza 75/368 (7.40,
9.0%) and G.T. 54/9 (7.0, 9.33%)
in main plant and 1% ratoon, re-
spectively. The results indicated
that the sugarcane varieties, Giza
47/88; PH8013 and Giza 88/68
were the least susceptible varie-
ties from beginning of the season
till harvest — time , showing an
average 4.25; 4.75 and 5.48 % in
main plant cane and 5.90; 5.20
and 6.43 % in the 1% ratoon, re-
spectively. Statistical analysis of
the data showed significant dif-
ferences was found among means
of the percentage of rat injured
for the tested varieties in both
main plant and 1% ratoon cane.
Number of rat infested internodes
on the lower part of stalk was
higher than in the middle and top
part of stalk in all tested varieties
in both seasons. This may be due
to the highest sucrose in the low-
er part compare with the other
parts or the rear of the lower
parts from the ground.

Percent reduction cane yield
and sucrose content:

Data in Table (2) show the
mean percent reduction in cane
weight and sucrose content in
different sugarcane varieties as
results of rodent infestations in
main plant and 1% ratoon cane.
The results showed that the re-
duction percentage of cane
weight caused by rodents was
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high in Giza 74/96 variety (28.41
and 31.13) followed in Giza
75/368 (23.36 and 22.82 %) and
G.T. 54/9 (20.0 and 22.70%),
while the least reduction % was
recorded on Giza 88/68 (16.87
and 17.78); Giza 47/88 (13.98
and16.35) and PH8013 (14.75
and 15.27) in main plant and 1%
ratoon, respectively. On the other
hand, the same table indicated
that the greatest reduction per-
centage of sucrose cane was no-
ticed in Giza 74/96 variety (24.29
and 22.82), followed by Giza
75/368 (20.23 and13.79) and Giza
54/9 (19.31 and 15.92),while lowest
reduction was recorded in Giza
88/68 (15.72 and 9.65); Ph8013
(14.71 and 7.02) and Giza 47/88
(12.11 and 7.72) in main plant
and 1% ratoon, respectively. Sta-
tistical analysis of the data
showed significant differences
was found among means of the
reduction percentage of cane
yield and sucrose % in cane as
result of rat damage for the tested
varieties in both main plant and
1*" ratoon cane. There are posi-
tive correlation between the per-
cent of rat infested internodes
and the reduction percentage of
weight in cane and sucrose re-
gardless the varieties.

These results are support-
ed by Ali and Farghal (1995) in
Egypt, they found that the sugar-
cane varieties showed great vari-
ation in rate of infestation by ro-
dents, the Nile grass rat (Arvican-
this niloticus) and the white bel-
lied rat (Rattus rattus frugiv-
ours).They showed the G.88/47
variety was the least infested one
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in both main plants and ratoons.
For all varieties tested; infesta-
tion by rodents caused a decrease
in percentage sucrose of the
juice, an increase in glucose ratio
and a decrease in the purity of
juice. (Martorell, 1967 and Bates,
1960) have report that the stouter
cane with low fibre content are
first attacked by rats. Also Bates,
1963 showed the rat damage pre-
ferred the soft and low- fibre
canes such as Pindar and B.4362.

In conclusion, the tested

varieties can be arranged based
on infested internodes descend-
ing orders as follows: most sus-
ceptibility varieties was Giza
74/96 and moderately resistant
varieties were G.T54/9 and Giza
75/368, while the least suscepti-
bility varieties were Giza 47/88;
Ph8013 and Giza 88/68.
1.2.: Effect of sugarcane rowing
space on Nile grass rat, A. nilot-
icus infestation as monitored
by the number of infested in-
ternodes:

Percent of infested inter-
nodes caused by rodents in sug-
arcane plants using different row-
ing spaces are shown in Table
(3). The results indicated that the
infestation percentage expressed
as number of infested internodes
in the lower (base), middle and
upper parts of canes has been
decreased by increasing space
between the rows. The mean per-
cent of infested internodes were
decreased from 13.43 to 3.45 %
in main plant cane and from
15.40 to 4.65 % in 1* ratoon cane
with increased the distance be-
tween sugarcane rows from 70
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cm to 140 cm. cane. The highest
number of rat infested internodes
was fond on the lower part of
stalk, while the lowest number
was noticed on the middle and
top part of stalk in both seasons
regardless of the row spacing.
Statistical analysis showed
that significant differences for
infested internodes percent were
found among plant and 1* ratoon
cane cultivated at 70 cm space
and both ones cultivated at 90;
110 and 120 cm spaces. No sig-
nificant differences were found
between the plants cultivated at
110 and 120 cm spaces for in-
fested internodes percent. Similar
results were obtained by Enge-
man et al., (1998) who indicated
that rat damage levels may be
positively related to the density
of sugarcane stalks.
In conclusion, according to
infestation by rodents, the rowing
spaces could arrange in a de-
scending orders as follows:
1-Group A (least infested plants):
110 and 120 cm distance be-
tween rows.
2-Group B (moderately infested
plants): 90 cm distance be-
tween rows.

3-Group C (highly infested
plants): 70 cm distance be-
tween rows.

It is evident that planting
sugarcane on wide row distances,
seemed to afford better ventila-
tion since air circulation demon-
strate better conditions to reduce
rodents infestation. Humidity and
plant density were negatively
correlated with wide row spacing
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and consequently infestation was
less.

This it is important to note
the sugarcane cultivated on the
recommended row- width to help
in control pest or minimize dam-
age.

1.3. Evaluation of Nile grass
rat, A. niloticus infestation as
monitored by sugarcane aging:

Data in Table (4) showed
that the infestation percentage
caused by rodents expressed as
number of infested internodes in
the lower (base), middle and up-
per parts of stalks in different
sugarcane aging during July 2009
to February 2010 and July 2010
to February 2011 seasons. The
fourth ratoon cane (R) showed
the highest infested internodes by
rodents (13.35 and 15.80 %) fol-
lowed by the third (10.22, 12.60
%); second (7.03, 8.6 %) and first
ratoon cane (5.50, 6.30 %),
while, the spring plantation (S.P.)
were the least (3.0 and 4.0 %) in
both seasons, respectively. The
maximum number of rat infested
internodes was noticed on the
lower (base) parts of stalk, while
the minimum number was found
on the middle and top parts of
stalk regardless of plantations
type in both seasons.

Statistical analysis of data
obtained in both percent infested
internodes showed significant
differences among different sug-
arcane plantations in both sea-
sons.

Generally, it could be con-
cluded from the obtained data
that fourth and third ratoon were
the most susceptible to rodents'
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infestation and number of dead
stalks. However, the first and
second ratoon cane were moder-
ately infested. Mean while, the
autumn and spring received the
least attack. These results sup-
ported by Samol (1972) who
found that the rat-damage stalks
was lowest in main plant cane

and increased progressively in 1*

and 2" ratoon.

1.4, Effect of flooding irrigation
and burning trash on rodent
infestations (rat damage):

Data in Table (5) showed
the number of infested internodes

/100 stalks caused by rodents

associated with it in sugarcane

plots treated with both flooding
irrigation burning trash separate-
ly (alone) and ones treated with
flooding irrigation integrated
with burning trash after harvest-
ing the crop in 1" and 2™ ra-
toon. It is obvious that the using
the flooding irrigation and burn-
ing trash together after harvest-
ing, gave the significant least
infested internodes (3.62 and

4.0%) with reduction 76.79 and

77.23%. In both seasons, respec-

tively, when compared with the

control area in the first and se-
cond ratoon canes, respectively.

However, using the flooding irri-

gation alone gave the moderately

percentage of infested internodes

(7.40 and 8.0 %) with reduction

of 52.56 and 54.47% followed

by the plots treated with only
burning trash in sugarcane fields

(5.33 and 6.80%) with reduction

of 65.83 and 61.30% in the 1%

and 2" ratoon crops, respective-

ly. The reduction in mean num-
ber of infested/ 100 stalks was
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significant higher in case using
the flooding irrigation integrated
with burning trash after harvest-
ing than in plots treated with
burning trash separately with
these treated with flooding irriga-
tion in both 1% and 2" ratoon
canes, respectively.

In conclusion, using flood ir-
rigation integrated with burning
the trash after harvesting the crop
can be helps to reduce the infes-
tation by rodents more than using
any treatment separately or alone.
These results are nearly in
agreement with the findings of
(Whisson, 1996).

Burning of the trash and the
dry leaves left in the field after
harvesting sugarcane stubble dur-
ing March-April when rodents is
usually found in big numbers in
fresh ratoon sprouts, proves help-
ful in destroying the rodents in
the early stages of its activity.
However, treatment with mix-
tures of flood irrigation and burn-
ing when used together, gave an
effective and economic control,
without being phitotoxic.

1.5. Effect of cane lodging on
Nile grass rat, A. niloticus ro-
dent infestations (rat damage):

Data in Table (6) indicated
that the highest percent infested
internodes caused by rat was rec-
orded in sugarcane lodging
(23.63, 28.48%), while the least
infestation was observed in no
lodged sugarcane (normal sugar-
cane fields) (10.95, 13.45 %) in
the main plants and 1% ratoon
canes, respectively. Statistical
analysis of the data showed sig-
nificant differences was found
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among means of the percentage
of infested internodes for the
sugarcane lodging and no lodged
canes in both main plant and 1*
ratoon cane. These results are
nearly in agreement with the
findings of Sayed et al., (1980).
In Jamaica Metcalfe and Thomas
(1966) showed that the rat dam-
age preferred the thin or lodged
cane.

1.6 Effect the sugarcane fields
sites on rodents attack:
Data in Table (7) showed
the number of infested inter-
nodes/100 stalks caused by ro-
dents. In sugarcane fields near
drainage, channel and another far
from it. The results indicated that
the highest mean percent infested
internodes by rodents was ob-
served in sugarcane fields near of
drainages (11.0, 15.35%), fol-
lowed by near channels (8.05,
10.80 %) in main plant and 1
ratoon cane, respectively. The
least infestation was found in
sugarcane fields far from the
drainages and channels (3.75,
5.15%) in main plant and 1% ra-
toon cane, respectively. The
number of rat injured internodes
on the base stalk was high fol-
lowed by middle parts of stalk
and the top of stalk was the least
regardless of the site of the field.
The mean of infested in the three
treatments was significant. The
previous findings are in agree-
ment with the results obtained by
using cultural practices to reduce
any populations can also reduce
densities of rodents by allowing
natural enemies greater access.
2.Assessment of yield losses in
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sugarcane plantations due to
rodents attack:

The damage caused by ro-
dents to the base and the top parts
of sugar cane stalks in different
ages of Giza 54/9 variety; was
estimated during July 2009 to
February 2010 and July 2010 to
February 2011 seasons as shown
in table (8). The highest number
of rat damage internodes was
found on the base parts of stalk,
while the lowest was recorded on
the free top parts of stalk in dif-
ferent sugar can plantations. The
losses percentages in cane weigh
and sucrose content were esti-
mated according to equation of
Metcafe and Thonas (1966) as
shown in table (9). Results
showed that losses percentages
in weight cane due to rodents
was much lower in main plant
and 1% ratoon (2.39, 4.11% )
than in the 3™ and 4" ratoon
(6.17 and 7.16 %), respectively.
This may be due to the high plant
density in ratoon cane or to the
intensive agricultural practices in
the main plant which interrupt
rats. Similar results were record-
ed on the losses percentages in
sucrose %, where the losses
ranged from 0.84 in the spring
plant to 2.70 % in fourth ratoon.

The same table showed the
losses in cane weight was much
higher, than in losses of sucrose
% cane, where the losses in cane
weight ranged from to 301.14
(L.E) in the main plant to 902.16
(L.E) in the 4™ ratoon, while the
losses in sucrose content varied
from to 226.8 (L.E) in spring

\Yo

plantation to 729.0 (L.E) in 4"
ratoon cane.

Several investigators esti-
mated the damage to sugarcane
stalks due to rodants; (Bates,
1960, Collado and Ruano, 1963,
Pope and Johnson 1996). Collado
and Ruano, 1963 Collado and
Ruano, (1963) have demonstrat-
ed losses of up to 21% in weight
of cane and of 15 % in sucrose
content and Abazaid (1990) in
Egypt, indicated that the reduc-
tion in sugarcane yield was be-
tween 8.5% (main plant) and
29% (third ratoon) for the top
injured plants. Whereas, it was
between 13.9 % (main plants)
and 41.7 % (third ratoon) for the
base damaged plants. He also
found the losses in cane and sug-
ar yield in the main plants due to
rat infestation were much lowers
that in ratoons. This was attribut-
ed to the low plant density and
intensive agricultural practices in
the main plants. Hoque and
Sanchez, (2001) found the mean
rat damage to canes ranged from
6.5% to 18.7% and average total
sugar loss varied from 1.5% to
5.8% according the region. Ali et
al., (2003) showed the damage
due to rodent activity has been
estimated as 15+5% and
7.5+1.5% in Coconut and sugar-
cane, respectively. Khan (2007)
estimated that one percent rate
(1%) damage to canes was equal
to 0.42 % loss in sugar recovery.
The rat damage in cane on the
treated plots with rodentecides
varied from 1.1% to 2.5%, while
on non-treated plots, the damage
ranged from 13.0% to 29.9 %.
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It could be concluded that
the improved cultural practices
including high yield and tolerant
varieties for rats, largest space
between rows, sowing sugarcane
in three cycles, burning of trash

residues after harvest flooding
irrigation and the highest rate of
reduction in infestation and will
be improving sugar cane produc-
tivity and avoiding environmen-
tal pollution at the same time.

Table (1): Average percentage of infested internodes caused by ro-
dents in different sugarcane varieties, in EI- Minia Governorate,
during July 2009 to February 2010 and July 2010 to February
2011 seasons.

July 2009 to February 2010 (Main| July 2010 to February 2011 (First

Season plants) ratoon)

Variety |Site of no infested in-| % infest- | Site of no infested in- | % infest-
ternodes/ 100 stalks ed ternodes/ 100 stalks ed
Base|Middle|Top|Total|internodes|Base|Middle|Top|Total|Internodes

G.T.54/9| 92 | 33 |15|140| 7.00c [110| 45 |22|177| 9.33bc
G.74/96 |125| 59 |24 |208| 10.39a |[149| 60 |34|243| 12.45a
G.88/68 | 78 | 28 4 |1110| 5.48d |81 | 28 |16|125| 6.43de
G.75/368| 86 | 42 |20 |148| 7.40bc | 97 | 50 |[24|171| 9.00c
G.47/88| 61| 24 | 0| 85 425f |84 | 30 | 0 |112| 5.90ef
PH8013 | 66 | 29 0| 9 475 |76 | 25 | 0 |101| 5.20f

Means = of the total infestation.
ters of each treatment/ season are significantly different at P <0.05, as
determined by Duncan's (1995) multiple range test.

% = having the different let-

Table (2): Loss in cane and sugar yield as monitored by percentage of infest-
ed internodes caused by rodents in different sugarcane varieties, Mal-
lawi, Minia, Governorate, during July 2009 to February 2010 and July
2010 to February 2011 seasons.

Season July 2009 to February 2010 July 2010 to February 2011
% Weight 100 Sucrose % Weight Sucrose
Variety | infested | canes (kg) content % infested | 100 canes content %
internodes internodes (kg
S| | |Red.| S [ Red. S| I |Red| S I | Red.
G.T.54/9| 7.00 |130]104|20.00|16.88|13.62/19.31c| 9.33 |141|109|22.70|17.34|14.58|15.92b
G.74/96 | 10.39 |88|63|28.41|16.14|12.22|24.29a| 12.45 |106|73|31.13|17.70|13.66|22.82a
G.88/68 548 |83|69|16.87|18.89/16.92|15.72d| 6.43 |90 |74 |17.78]19.42|17.72| 9.65d
G.75/368| 7.40 |137|105|23.36|17.55|14.00{20.23b| 9.00 |149(115|22.82|18.42|15.88|13.79c
G.47/88| 4.25 |93|80(13.98|16.84/14.80|12.11f| 5.90 |104|87 |16.35|17.23]15.90|7.72¢f
PH8013 4.75 |122]|104|14.75|17.00{14.50{14.71ef| 5.20 |131|111]15.27|17.66|16.42| 7.02f

S = Sound plants

I = Infested plants

YY1

Red = % Reduction
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Table (3): Average percentage of infested internodes caused by  ro-
dents in different sugarcane row-width, at Mallawi, Minia, Gov-
ernorate, plant cane during July 2009 to February 2010 and July
2010 to February 2011 seasons.

July 2009 to February 2010 July 2010 to February 2011
Season (Main plants) (First ratoon)
R.W Site of no infested % Site of no infested inter- %
internodes/ 100 stalks infested nodes/ 100 stalks infested
Base |Middle| Top | Total | Internodes |Base|Middle| Top | Total |Internodes
70cm |160| 70 | 32 | 262 | 13.43a |[177| 87 | 45| 309 | 15.40a
90 cm | 90 51 | 25| 166 | 8.50b 97 | 66 | 32| 195 | 9.75b
110cm | 51 23 | 12| 86 4.43c 66 | 30 | 16 | 112 | 5.60c
120cm | 47 20 0 | 67 3.45d 59 | 28 6 | 93 4.65d

Means = of the total infestation. % = having the different letters of
each treatment/ season are significantly different at P <0.05, as de-
termined by Duncan's (1995) multiple range test.

Table (4): Average percentage of infested internodes caused by ro-
dents in different sugarcane ages, in El- Minia Governorate,
during July 2009 to February 2010 to July 2010 to February
2011 seasons.

July 2009 to February 2010 July 2010 to February 2011 (First

Season (Main plants) ratoon)
Ages Site of no in- % Site of no in- %
fested internodes/ 100 | infested | fested internodes/ 100 | infested
stalks internodes stalks Internodes
Base|Middle|Top|Total Base|Middle|Top|Total

SP |42 | 15 0 | 57 3.00f | 62| 18 0| 80 4.00f
1R [ 69 | 23 [13]105| 550d |70 | 37 [18]125| 6.30d
2R | 77| 35 [22]134] 7.03c [96 | 50 [26]172] 8.60c
3R |98 | 60 |36]194| 10.23b [142] 80 |[30]252]| 12.60b
4"R [131| 82 |22]235| 12.35a [185| 70 |41]296| 14.80a
Means = of the total infestation. % = having the different let-
ters of each treatment/ season are significantly different at P <0.05,
as determined by Duncan's (1995) multiple range test.

\YY
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Table (5): Average infested internodes caused by rodents in relation to
flooding irrigation and burning of trash as monitoreds in the 1%
and 2" ratoon canes, Mallawi , Minia, Governorate, during July
2009 to February 2010 to July 2010 to February 2011 seasons.

July 2009 to February 2010 July 2010 to February 2011
(Main plants) (First ratoon
Season | Site of no infested % Site of no infested %
internodes/ 100 stalks| infested |internodes/ 100 stalks| infested
Base|Middle|Top|Total|internodes|Base|Middle| Top|Total|Internodes
Bt‘r;r;'r’]‘g 77| 25 |9 |101| 533c |[87| 35 |14|136| 6.80c
Flooding| g5 | 35 |20 (141| 7400 |93 | 43 |26|162| 8.00b
irrigation
Buming| g5 | 14 | 0|69 | 362d |62| 21 |0 | 83| 4.00d
+ flood-
ing
Control (182 75 |40|297| 15.60a |193| 97 |62 |352| 17.57a

Means = of the total infestation.
ters of each treatment/ season are significantly different at P <0.05, as
determined by Duncan's (1995) multiple range test .

% = having the different let-

Table (6): Effect of cane lodging on infestation by rodents in sugar-
cane fields, Mallawi, Minia, Governorate, during July 2009 to
February 2010 to July 2010 to February 2011 seasons.

July 2009 to February 2010 July 2010 to February 2011
(Main plants) (First ratoon)
Season Site of no infested in- | % infest- | Site of no infested in- | %infested
ternodes/ ed ternodes/ Internodes
100 stalks internodes 100 stalks
Base|Middle|Top|Total Base|Middle| Top|Total
Cane lodg-
ing 237| 123 (89449 | 23.63 |[292| 152 |111|555| 28.48
Control
(No lodging) 112| 66 |25|208| 1095 |136| 79 |46|261| 13.40

Means = of the total infestation.
ters of each treatment/ season are significantly different at P <0.05, as
determined by Duncan's (1995) multiple range test.

\

YA

% = having the different let-
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Table (7): Average percentage of infested internodes caused by rodents in
different sites of sugarcane fields, Mallawi, Minia , Governorate, during
July 2009 to February 2010 and July 2010 to February 2011 seasons.

July 2009 to February 2010  |July 2010 to February 2011 (First
(Main plants) ratoon)
Season | Site of no infested in- % Site of no infested in- %
Field ternodes/ infested ternodes/ infested
Site 100 stalks internodes 100 stalks Internodes
Base|Middle|Top|Total Base|Middle|Top|Total

Near of
drainage 120| 72 |23|215| 11.00a |183| 82 |42 |307| 15.35a
Near of
channel 94 | 41 |18|153| 8.05b |102| 63 |51|216| 10.80b
Normal | 58 | 13 0|71 3.75¢ | 71| 22 |10|103| 5.15c

Means = of the total infestation.
each treatment/ season are significantly different at P <0.05, as deter-
mined by Duncan's (1995) multiple range test.

% = having the different letters of

Table (8): Average percentage of infested internodes caused by ro-
dents as monitored by (or based on) fresh top, fresh base and
old base in different sugarcane plantations, Mallawi, Minia,
Governorate, during July 2010 to February 2011 seasons.

Ages

Internodes number| Spring planta- | 1¥ ratoon [2" ratoon|3™ ratoon| 4™ ra-
in tion toon
Sound stalks 2469 2591 2719 2716 2571
Infested fresh top 10 17 20 25 33
Infested fresh base 120 239 316 390 434
Infested old base 17 25 29 35 47
Internodes total 2615 2872 3084 3166 3102
% infested inter- 5.58 9.78 11.84 14.21 17.12
nodes

Table (9): Loss in cane and sugar yield as monitored by percentage of
infested internodes caused by rodents in different sugarcane
plantations, Mallawi, Minia, Governorate, during July 2010 to
February 2011 seasons.

Ages % infested | % Io_ss in | %Ilossin I__oss in |Loss in sugar
internodes | weight | sugar con- |weight cane| content$
cane tent $
S. plantation 5.58 2.39 0.84 301.14 226.80
1% ratoon 9.78 4.11 151 517.86 407.70
2" ratoon 11.84 4.95 1.86 623.70 502.20
3" ratoon 14.21 6.17 2.24 777.42 604.80
4" ratoon 17.12 7.16 2.70 902.16 729.0
Cane yield loss % (Y) =041X+0.1

Cane yield loss % in S.P.

YYAa

=0.41x5.58+0.1=2.39
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Cane yield loss % in 1* =0.41x9.78+0.1=4.11

Cane yield loss % in 2™ =041x11.84+0.1=4.95

Cane yield loss % in 3" =0.41x14.21+0.1=6.17

Cane yield loss % in 4™ =041x17.12+0.1=7.16

Sugar yield loss in S.P.= 10X 0.0316 + 120 x 0.179 + 17 x 0.0105 x 100 = 0.84
2615

Sugar yield loss in 1% = 17X 0.0316 + 239 x 0.179 + 25 x 0.0105 x 100 = 1.51
2872

Sugar yield loss in 2" = 20X 0.0316 +316 x 0.179 + 29 x 0.0105 x 100 = 1.86
3084

Sugar yield loss in 3 = 25 X 0.0316 + 390 x 0.179 + 35 x 0.0105 x 100 = 2.24
3166

Sugar yield loss in 4" = 33X 0.0316 + 434 x 0.179 + 47 x 0.0105 x 100 = 2.70
3102

Loss in cane weight with pounds (L.E) in S.P. =45 X 280 X 2.39/ 100 = 301.14 $
Loss in cane weight with pounds (L.E) in 1% = 45 X 280 X 4.11/ 100 = 517.86 $
Loss in cane weight with pounds (L.E) in 2" =45 X 280 X 4.95/ 100 = 623.74 $
Loss in cane weight with pounds (L.E) in 3" = 45 X 280 X 6.17/ 100 = 777.42 $
Loss in cane weight with pounds (L.E) in 4™ = 45 X 280 X 7.16/ 100 = 902.16 $
Where yield of cane per Fadden = 45 ton Price of one ton = 280 (L.E)

Loss in sugar / fed with pounds (L.E) in S.P. =5.4 X 5 000X0.84 /100 = 226.80 $
Loss in sugar / fed with pounds (L.E) in 1% = 5.4 X 5000 X 1.51/ 100 = 407.70 $
Loss in sugar / fed with pounds (L.E) in 2= 5.4X 5000 X 1.86 / 100= 502.20 $
Loss in sugar / fed with pounds (L.E) in 3" = 5.4 X 5000 X 2.24 / 100 = 604.80 $
Loss in sugar / fed with pounds (L.E) in 4" = 5.4 X 5000 X 2.70 / 100 = 729.0 $
Where yield of sugar/Fadden= 45 x 12/100= 5.4 ton/fed.Price of sugar ton= 5000 L.E.
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