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ABSTRACT:. The damage caused by the Nile grass rat Arvicanthis
niloticus (Des.), to the yield of four sugar cane varieties G.T. 54-9, G.95-19,
G.95-21 and PH.8013, in 2004/2005 and 2005/2006 seasons. G.95-19 variety
was the highest sensitive variety to infestation while PH8013 was the lowest
sensitive one during the plant cane, first and the second seasons,
respectively. The percentage of rats damage for the four sugar cane
varieties were highest during the first season than the second.

The damage caused by Arvicanthis niloticus (Des.) increased from the first
distance sample (10m.) towards the center during two cultivation seasons at
Assiut and Minia Governorates. The mean numbers of roots in sugar beet
sample were 20 roots (20kg) divided into infested and whole roots during
each cultivation season (2004/05 and 2005/06) at Assiut and Minia
Governorates. Losses to sugar beet by rats were about (47.33 and 39.33kg.)
and (51.54 and 43.33 kg.) during each cultivation season respectively. The
damage was concentrated at the upper part of the root.

Key Words: Arvicanthis niloticus, Nile grass rat, Rodents, sugar cane,
sugar beet.

INTRODUCTION

Rodent pests are a major constraint on agricultural production in Egypt
as well as in many countries of the world. They may damage sugar cane
Sacchrum offcinarum and sugar beet Beta vulgaris from the time of planting
through harvesting, and cause additional waste by contamination, Abd El-
Gawad (1974), Abd El-Gawad et al. (1982), Brooks et al.(1989), Ali & Farghal
(1994), Ali & Farghal (1995), Brodie & Webster (1997), El-Nashar (1998),
Engeman et al. (1998), Zhang & Zhang (1999) and Bakri (2004). The Nile
grass rat Arvicanthis niloticus (Des.), was the dominant rats at Minia, Assiut
and Sohag governorates, Abd El-Gawad et al.,(1982), Abd El-Gawad (1987),
Asran (1991), Asran (1994), El-Nashar (1998) and Bakri (2004). The annual
loss in sugar cane crop caused by the Nile grass rat Arvicanthis niloticus
(Des.), was estimated about 5-8% by weight. The proportions of rat damaged
mill able stalk averaged 23.99% and of dead stalks (due to damage) 7.17% in
non baited fields while in baited fields, rat damaged mill able stalks averaged
13.53 % and of dead stalks 3.85 %, Porquez & Barredo(1978). In North
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California rodents infested almost 27% of all roots of sugar beet fields
examined and account for a 9% loss in total production, Salmon et al.(1984).

MATERALS AND METHODS

The damage caused by The Nile grass rat Arvicanthis niloticus (Des.)
assessment technique was studies as follows:

The first experiment was carried out during two successive cultivation
seasons (2004/05-2005/06) in Shandweel Agricultural Research Station;
Sugar crops Research Institute, A.R.C. at Sohag Governorate. The damage
caused by The Nile grass rat Arvicanthis niloticus (Des.), in four sugar cane
varieties Viz, G.T. 54-9, G.95-19, G.95-21 and PH.8013 was determined. The
experiment was laid out in a randomized block design with 4 replications for
each variety plated in 6x7 meters plots (1/100 of Fadden). At the harvest time
four random samples (each one 30 stalks) representing each variety were
taken. The stalks were carefully examined to determine the percentage of
Arvicanthis niloticus (Des.), damage. The percentage of damage was
calculated using the following equation:

Total numbers of damaged internodes
Mean number of internodes in stalk x 30

Damage % = 100

The second experiment was carried out during two successive
agriculture seasons (2004/05-2005/06) in Assiut and Mallawy districts at
Assiut and Minia Governorates. During the harvest stage the damage to
Sugar beet crops fields was estimated in infested area. Sample of about 20
roots were taken from every 10 meters from the outside borders till 50
meters towards the center 5 replicates were used for each. To assess the
effect of Arvicanthis niloticus (Des.) infestation on sugar beet production,
the weight in kg. (For infested and non infested roots) were recorded (it was
converted to estimate: root yield (ton/fed.). The roots were carefully
examined to determine the Nile grass rat Arvicanthis niloticus (Des.),
damage percentage, using the following equation:

Weight of damagedrootsinkg.
Total weight of rootsinkg.

x 100

Damage % =

Data were analyzed according to the standard procedures for analysis of
variance Duncan (1955) and Steel & Torrie(1980).

RESULTS AND DISCUSSION

A-Sugar cane: The damage caused by the Nile grass rat Arvicanthis
niloticus (Des.), to four sugar cane varieties G.T. 54-9, G.95-19, G.95-21 and
PH.8013, in plant cane , first and second ratoon, this damage was shown in
Fig(1). Data showed that G.95-19 variety was the highest sensitive variety to
infestation followed by G.T. 54-9 where the total damage percentages were
8.75 and 7.95 % without significant difference between the damage
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percentages occurred in the two varieties, while PH.8013 was the lowest
sensitive variety with significant difference between the damage occurred
and the damage in other varieties on plant sugarcane during 2004/2005
season, the same observation were noticed in first ratoon where there are
significant differences between the total damage percent ages of varieties
except PH.8013. As for the second ratoon the total damage percentage
significantly differ from are variety to another recording 13.53; 12.50; 8.46
and 4.07% for G.95-19, G.T. 54-9, G.95-21 and PH.8013. Data in Table (1)
cleared that, the bottom infestation percentage was the highest than top that
may be related to the high sucrose content in bottom. The infestation
percentage in the sugarcane plant were less than that in first and second
ratoons that may be attributed to the extensive agricultural practices, also
the phonology of plants in cane plant may explain the low percentage of rats
damage as compared with that in first and second ratoon, furthermore, the
plant density in the cane plant was less than first and second ratoon. The
percentage of damage by rats for the four sugar cane varieties were highest
during the first season (2004/2005) than the second (2005/2006) it may due
to, and to the controlling programs applied in this area during the second
season. Whenever cane is harvested, rats that were living in the mature cane
move to a safe cover or runs through grass lands adjacent to cane have
been noted. This migration tendency of rats indicates that the first serious
damage to young cane fields will occur along the edges. This results are in
agreement of that obtained by Abd El- Gawad et al.(1982), Abazaid (1990),
Asran (1991) Ali and Farghal (1995) and Bakri (2004).

B- Sugar beet: Data in Table (2) showed that, the damage caused by rats
increased from the first distance sample (10m.) towards the center during
two agriculture seasons at Assiut and Minia Governorates. Results cleared
that, mean numbers of roots in sugar beet sample were 20 roots (20kg)
divided into infested and uninfested roots during each agriculture season
(2004/05 and 2005/06)at Assiut and Minia Governorates. Total losses of
sugar beet by rats were about (47.33 and 39.33kg./100kg.) and (51.54 and
43.33 kg./100kg.) during each agriculture season respectively. The damage
was concentrated at the upper part of the root Fig.(1), where the sucrose
was high Ali & Farghal (1994). The rat damage was highly noticed at depth of
40 meters followed by 50 meters from the border as the rat tend to build its
burrows at the center of the fields, also 30 meters from the border recorded
high damage while 10 & 20 meters has less damage with significant
differences between these two distances and other distances. These results
are in harmony with results obtained by Hussein & El-Deeb (1999) in sand
soil and intercropping sugar beet with some essential crops.
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Fig.(1): Damage caused by Arvicanthis niloticus (Des.) in (1) sugar cane,
(2&3)sugar beet crops and (4) rat burrows.

Table (1): Damage caused by Arvicanthis niloticus (Des.) in four sugar cane
varieties planted at Sohag Governorate.

Damage % during 2004/2005 season

Sugar Plant sugar cane 1* ratoon 2" ratoon

cane Bottom Top | Total Bottom Top Total Bottom Top Total
variety % % % % % % % % %
G.T.54-9 6.75 12 7.95a 9.17 1.77 | 10.94a 11.03 1.47 | 12.50a
G.95-19 7.29 146 | 8.75a 11.42 4.08 | 15.50a 10.4 3.13 | 13.53b
G.95-21 4.66 1.25 | 5.91b 7.07 1.3 8.37a 7.13 1.33 8.46¢
PH8013 211 0.45 | 2.56c 2.96 0.56 | 3.52b 3.32 .75 4.07d
LSD5% 1.4 0.62 1.14 NS 1.01 7.48 1.28 1.58 0.71

Damage % during 2005/2006 season

Sugar Plant sugar cane 1% ratoon 2" ratoon

cane Bottom Top Total Bottom Top Total Bottom Top Total
variety % % % % % % % % %
G.T.54-9 5 0.32 | 5.32b 7.15 1 8.15a 7.14 1.35 8.49a
G.95-19 5 0.97 | 5.97a 7.38 1 8.38a 7.47 1.50 8.97a
G.95-21 3.74 0.44 | 4.18c 4.08 0.64 | 4.72b 5.02 0.84 | 5.86b
PH8013 0.64 0.25 | 0.89d 1.13 0.31 | 1.44c 2.13 0.26 2.39c
LSD5% 0.96 0.45 0.58 0.96 NS 0.58 14 0.59 1.05

Total damage % followed by the some letter isn’t significantly different.
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Table (2): Damage caused by Arvicanthis niloticus (Des.) in sugar beet crops
at Assiut and Minia Governorates.

Damage in kg / 100 kg roots and damage %
. Assuit Minia
Distance/m 557705 T 2005/06 % % 2004/05 | 2005/06 % %
Kg Kg | 2004/05 | 2005/06 | kg kg 2004/05 | 2004/05
10 511b | 433b | 26 22 533c | 444c | 27 22
20 6670 | 5.44b | 33 27 7.330bc | 6.33bC | 37 32
30 11a 8.89ab | 55 44 11.44ab | 10ab 57 50
20 1233a | 10.89a | 62 52 13.22a | 10.78a | 66 54
50 1222 | 9.78a | 61 29 14.22a | 11.78a | 71 59
Total 4733 | 3933 | 4733 | 39.33 | 5154 | 4333 | 5154 | 43.33
[SDat | 4.08 3.56 2.89 4.29
0.05

-Yield/Fadden=30000kg. Root weight =1kg.
- Damage in kg. followed by the same letter (s) aren't significantly different.
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