J. Agric. Sci. Mansoura Univ., 29 (11): 6595 - 6602, 2004

ASSESSMENT OF DAMAGE CAUSED BY RODENT
INFESTATION IN DIFFERENT FIELD CROPS AT KAFR EL-
SHEIKH AND GHARBIA GOVERNORATES.

Youssef, A. N.S.
Plant Protection Research Institute, Agric., Res. Center, Dokki, Giza,

Egypt.
ABSTRACT

The damage caused by rodent infestation for some field crops in different
location i.e nearly buildings, nearby poultry farmes and nearby storehouse in addition
to control in Kafr EI-Sheikh and Gharbia Governorates during the two successive
seasons 2002 and 2003 were studied. Results of rice crop revealed that the damage
percentages in immature and mature stages were [ (2.5and 2.8 %) and (1.2 and 1.4
%)] and [ (2.6 and 2.8 %) and (1.8 and 2.2 %)], [ (2.6 and 3.6 % ) and (1.5 and 2 %)]
and[(2.6and 2.9 %)and (2and2.2% )], [(2and 1.2 %) and (0.8 and 0.8 %)] and [
(1.8and25%) and (1.4and 1.8 %)],[(1.8and2 % )and (0.7 and 0.9 % )] and [ (
14and 1.9%)and (1.1and 1.1 %) ]and [( 1 and 0.8 % ) and (0.5 and 0.5 %)] and [(
1.4 and 1.8 %) and (1 and 1.3 %)], with total mean average damage percentages of [ (
2 and 2.3 %) and (0.9 and 1.1 % )] and [ ( 2 and 2.4 % and (1.5 and 1.7 % )],
respectively, for immature and mature stages of rice crop.

For broad bean crop damage percentages were [ (1, 1.3, 0.8, 0.9 and 0.7 %) and
(11,15,1,12and 0.8 %)]and [( 0.9, 1.3,0.9,0.9 and 0.6 %) and (1.1, 1.2, 1.1, 0.7
and 0.7 %)] with mean damage percentages of [ (1 and 1.1 % )and (0.9 and 1 % )],
respectively.

For wheat crop damage percentages were [( 0.6, 1, 0.8, 0.6 and 0.4 % ) and (
09,12,1,06and0.5% )] and[(0.9, 1.3,0.6,08and 0.4 %)and(1.3,1.6,0.9, 0.7
and 0.5 % )] with mean average damage % of [(0.3and 0.4 % ) and (0.6 and 0.5 %)
], respectively for the different location during the two tested seasons in the two
Governorates.

For maize mature stage % of damage in the different tested location at two
sowing date during the two tested seasons in the two experimental Governorates
were [(2.1,2,16,1.3and 0.7 %), (2.3,25,1.7, 1.4 and 0.8 %)] and [ ( 5, 4.6, 4.6,
48 and 3.6 %), (5.4, 5.9, 5.8, 5.5 and 4.3 % )], respectively, in Kafr EI-Sheikh and [
(1.3,14,11,12and 04 %), (2.1,19,18,1.7and 0.6 % )] and [ ( 3.4, 3.8,3.4,36
and 1.8 %), (4.5, 4.7, 4.3, 3.7 and 2.2 % )], respectively in Gharbia Governorate.

INTRODUCTION

Damage caused by rats involves agriculture specially rice, wheat,
corn, sugar-cane and fruit trees. Rodents cause losses during all stages of
crop growth (Raddy 1968). Rats attack the germinating seeds in seedbeds
and cause extensive damage on the base of the young pencil shoot and
approximately bite of stem and feed on the grain. (Alfonso, 1968 and Taylor
1968). Rice is a crop that can be subjected to rat attack at all stages of
growth, (Buckle and Rowe, 1981), but early damage results in negligible yield
loss because compensatory growth gives complete yield recovery.

The damage is concentrated by borders of cultivated areas and that
there is a negative simple correlation between the rate of damage and the
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distance from the border towards the center of the field (Abdel-Gawad et al.
1982).

The degree of wheat infestation started from the edge then increased
towards the center (El-Deeb et al. 1990). Also, they found a positive
caorrelation between the number of active burrows and level of infestation.
The present study was carried out under field conditions in Kafr EI-Sheikh
and Gharbia Governorates to estimate the rat of damage in some field crops,
i.e. rice, wheat, broad bean and maize during the two successive years (2002
/20083).

MATERIALS AND METHODS

The damage percentages in rice, wheat, broad bean and maize
crops due to Norway rats, Rattus norvegicus infestation were assessed in
Kafr El-Sheikh and Gharbia Governorates during the two successive years
2000 and 2003. for this purpose five locations represented various rat habitat
were chosen i.e fields nearby buildings, drains, poultry farms, storehouse in
addition to control ( fields far away these conditions). In each location area of
one feddan were randomly selected and replicated three times .

The damage assessment techniques were conducted as follows:

A) Rice

Rice is susceptible to rat damage at all stages of growth. In each
fields, a single diagonal transect is made. These trials were achieved
throughout two stages of growth; immature stage (panicle initiation- heading
stage) and mature stage (milk, daugh and maturing) damage assessment
was made by collecting 25 samples from each experimental field using the
sampling method of Yong (1974). The numbers of damaged and undamaged
tillers and hills in a quarter of 1 x 1 m? for every singed point were counted at
the end of the two stages. An estimate of percentage damage from pre-
mature stage was calculated according to (Swink et al. 1974) by using the
following formula :

% damage = ----------- x100
Where : b+e
a = number of damaged nills.
b = number of undamaged tillers in the hills containing damage.
¢ = number of damaged tillers.

At mature stage the number of ripe tillers is recorded in each of the
sampled hills and the percentage of ripe tiller loss estimated as follows
(Rennison, 1979) :

% ripe tiller loss = 100 (A-B) / A
where :
A = ripe tillers per hill in undamaged hills.

B = ripe tillers per hill in 25 sample.
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b) Broad bean

The damage was assessment only in the mature fruit stage. The
technique adapted by El-Deeb et al.(1990) was followed. In each field, 10
rows were randomly selected. The number of damaged and undamaged
fruits in 30 successive plants in each row were counted and the percentage
of damage was calculated using the following equation:

Total number of damaged fruits
% damage = x 100
Total number of investigated fruits

c) Wheat

In each field, 25 samples were investigated by using quadrate
wooden frame (40 x 40 cm ) on diagonal of the field at fixed distance
according to its length. Inside the frame number both damaged and
undamaged tillers were recorded. The damage percentage was calculated
according to the equation followed by Poche et al. (1982):

No. of damaged tiller
% damage = x 100
No. of investigated tiller

d) Maize

In the first trial the chosen time of plantation was May, while in
second trial was August during the two successive years 2002 and 2003.
In each location the number of rows in one feddan selected randomly was
dluided by 10 and the results of the dividing and its duplicates were used as
row number from which the samples were to be collected. For each row
samples 30 successive plants were randomly located using the random
table, then the number of area in them were counted and inspected to
estimate the degree of damage in the area (undamaged, % damage, 2
damage, % damage and complete damage) this proceeding was replicated
10 times. The percentage of damage was calculated by using the following
equation (Asran et al., 1985 ):

No. of undamaged areas x 0.0 + Ys damage x 0.25 + /2 damage

x 0.5 + % damage x 0.75 + complete damage x 1.0

% damage =
Total investigated areas

RESULTS AND DISCUSSION

The damage caused to various field crops by rodent infestation was
assessed during the two successive years 2002 / 2003 in Kafr El-Sheikh and
Garbia Governorates results revealed that :
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a) Rice crop

Data in Table (1) showed that the overall damage ranged from (1.0 to
2.6 %) and ( 0.8 to 3.0 % during 2002 & 2003 years, respectively in immature
stage under the conditions of the five examined habitats. While in the same
period (2002 & 2003 years) the maximum damage percent in mature stage
were (1.5 and 2.0 %) respactively at Kafr El-Sheikh Governorate. Also, the
damage percent at Garbia were ranged between [(1.4 to 2.6 ) and (1.8t02.9
%) ] and [(1to 2 %) and (1.1 to 2.2 %) ] during 2002 and 2003 seasons in
immature and mature rice stage, respectively. stage during (2002 &2003 ),
respectively. The mean average of damage in mature stage were 1.5 and 1.7
% during the same period, respectively.

Table (1): Estimation of damage caused by rats to different stages of
rice during the two successive years 2002 /13002.

Damage percentages
Kafr El-Sheikh Gharbia
LRt Img:;:re Mature stage Im:t‘:;zre Mature stage
2002 [ 2003 | 2002 2003 | 2002 | 2003 | 2002 | 2003
Field nearby buildings 25a|28ab| 1.2ab 14ab |[26a({28a|18ab| 22a
Fields nearby drains 26a|36a| 15a 20a |26a]29a|20a| 2.a
Fields nearby poultry farm [2.0ab[ 2.2 b D8bc | 0.8bc [19b[25ab|1.4bc| 1.82ab
Fields nearby storehouse [1.8ab|2.0ab| 0.7bc 09bc |14b[19b]|11c| 1.1b
Control 1.0b[08c| 05¢c 05c |1.4b|18b[10c]| 13b
Mean average of damage 2.0 2.3 0.9 1:1 2.0 2.4 1.5 17|
L.S.D(5 %) 09 | 08 0.5 06 | 07 | 08 | 0.6 0.8 |

b) broad bean crop

Table (2) showed that the damage assessment in mature stage of
broad bean under different five habitats in Kafr El-Sheikh and Garbia
Governorates. It is noticed that the high percentage of damage was found in
fields nearby drain (1.3 & 1.5 %) during 2002 & 2003 years, respectively
comparatively lower percentages by control (0.7 & 0.8 %) at the same pericd
at Kafr El-Sheikh Governorate. Also, the obtained results at Garbia
Governorate during 2002 & 2003 seasons were (0.9 & 1.0 %), (1.3 & 1.2 %),
(0.9 & 1.0 %), (0.9 & 0.7 %) and (0.6 & 0.7 %) in fields nearby (buildings,
drain, poultry farm and storehouse) and control, respectively.

Table (2) : percentage of damage caused by rats on broad bean during
2002 / 2003 seasons.

Fields near by Mean \ -

Governorates | seasons | . . | Poultry ‘aver?ge 5 ,}

| buildings | drain | " ¢ storehouse | control | © w1
| | arm | damage | ‘
ﬂ , 2002 10a 1 1.3a| 08a 0Sa 0.7a l 1.0 06

| Kafr El-Sheikh -

; 2003 11a |15a| 102 12a 0.8a 1.1 0.5

i 2002 | 09ab |13a|09ab | 09ab | 06b | 09 0.5 |
| Gharbia T T ]
\ 2003 | 11a |12a] 10a 07a 07a 10 | 04 |
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c) Wheat

the results recorded in Table (3) showed that at Kafr El-Sheikh
Governorate, the peak of damage percentages were (1.0 & 1.2 %) in fields
nearby drain during 2002 & 2003 seasons, respectively, while the lowest
were (0.4 & 0.5 %) at the same periods, respectively in control. In contrast at
Garbia Governorate the same trend of results were observed percentages of
damage were (0.9 & 1.3%), (1.3& 1.6 %), (0.6 & 0.9 %), (0.8 & 0.7 %) and (
04 & 05 %) in fields nearby buildings, drain, poultry farmes, nearby
storehouse and fields far away these conditions (control) during 2002 & 2003
years, respectively.

Table (3) : percentage of damage caused by rats on wheat during 2002/

2003 seasons.
Fields near by Mean
average |L.S.D
Governorates | seasons buildings drain' Pfo::::y storehouse | control of 5 %
damage

2002 06b 1.0a| 0.8ab 0.6 be 04 b 0.7 0.3
2003 09ab [12a| 10a 0.6 bc 05b 1.0 0.4
2002 09ab |13a| 06ab 0.8 ab 04 b 0.8 0.6
2003 1.3ab |16a]| 0.9bc 0.7 ab 0.5 c 1.0 0.5

Kafr El-Sheikh

Gharbia

d) Maize crop

Table (4) represents the damage assessment in the ripening stage of
maize at different time of planting and different locations. Results reveled that
there were significant differences in the damage percentages between
different locations values were (2.1 & 2.3 %), (2.0 & 2.5 %), (1.6 & 1.7 %)
(1.3 & 1.4 %) and (0.7 & 0.8 %) in fields near by ( buildings, drain, poultry
farm, and storehouse) and fields far away these conditions (control) during
2002 and 2003 seasons, respectively. Concerning, Garbia Governorate the
results tabulated in Table (4) showed that the highest percent damage were
(1.4 & 1.9 %) and (3.8 & 4.7 %) in fields near by drain at May and August
during 2002 and 2003 seasons, respectively while the lowest were found in
control (0.4 and 0.6 %) and (1.8 and 2.2 %).

Table (4): Damage caused by rats to mature stage of maize at certain
habitats and sowing date in Kafr El-Sheikh and Gharbia
Governorates during 2002 / 2003 seasons.

lf Damage percentages
. Kafr EI-Sheikh Gharbia
ERiation | May* August May August

72002 2003 |2002] 2003 |2002]2003|2002 2003
[Field nearby buildings_ 2.1a| 2.3ab [5.0a| 54ab |13a212a/34a/452b
Fields nearbydrains __ 2.0a! 25a |46ab| 59a |14a/19a 38a| 47a
[Fields nearby poultry farm [1.6ab 1.7 ab |46ab] 58a |11a,18a|34a 43a
[Fields nearcy storehouse | 1.3b 1.4b |4.8ab) 55ab (12217 a 136al 8.7a
[Control [07c| 08b |36b] 43b |04 b|06b|18b| 22D
Mean average ofdamage | 1.5 | 17 4.5 54 19 1 32 [ 32 3.9

L.S.D(5 %) 08| Y2 |13 14 |64 B4 | £2 | 1.2

* Sowing date
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: The results of damage assessment to certain crops due to rats
infestation at five location in the two Governorates were summarized in Table
(5). It is clear that the highest mean damage percentages were recorded in
maize crop (2.5 and 3.4 %) and (2.2 and 2.9 %), while the lowest means
were noticed in broad bean crop (1.0 and 1.1 %) and (0.9 and 1.0 %) at Kafr
El-Sheikh and Garbia Governorates during the two successive seasons 2002
and 2003 respectively.

Statistically there are positive correlation between the degree of
infestation, locations time of planting and the size of experimental area.

Discussing the aforementioned results it was clear that our findings
are in agreement with those of many authors, where Abdel- Gawad et al.
(1982) estimated the damage caused by rodents in wheat, sorghum and
maize fields. They found that the damage caused by the Nile grass rat,
A niloticus in wheat field was more predominant during the milky and paste
stage and reached about 7.3 % from total examined plants. The loss in
sorghum and maize were 9.5 and 8.33 % from the total counted plants.
Somsook et al. (1986) recorded that the total rat damage on rice stems
during the growing season exceeded 10 %. Also, Asran et al. (1985) found
that the damage of wheat caused by rats increased from 0.47 % in December
to 2.83 % in April and the ripen stage of wheat was the most preferable field
rats. Finally Hussien (1991) estimated the damage caused by M.masculus to
some field crops. He reported that the highest percentage of damage
occurred to sweet melons, while the lowest was to broad beans. Rodent
damage reached to 4.82, 1.04, 0.73, 048 and 0.28 % for sweet melon,
tomato, wheat, maize and broad bean, respectively.

Table (5): Mean average of damage percentages in certain crops at Kafr
El-Sheikh and Gharbia Governorates during 2002 /2003

seasons.
Mean average of damage percentages
Crops Kafr El-Sheikh Gharbia
2002 2003 2002 2003
Rice
immature stage 2.0 2.3 2.0 2.4
Mature stage 0.9 1.1 1.5 1.7
Broad bean 1.0 1.4 0.9 1.0
Wheat 0.7 1.0 0.8 1.0
Maize™ 1.5 1.7 1.1 1.2
Maize** 4.5 5.4 3.2 3.9

* Sowing date 20/5
** Sowing date 20/8

6600



J. Agric. Sci. Mansoura Univ., 29 (11), November, 2004

REFERENCES

Abd El-Gawad, K H.; Salit, A. M. and Maher, A. A. (1982): Assessment of
damage caused by rodents in some field crops. Assiut J. Agric. Sci.
13(2): 73 -78.

Alfonso, P. J. (1968): Rice damage by rats in the philipines (Asia pacific
interchange proc.), Rodents as factors in Disease and Economic loss,
Honoluluoa, Hawaii, June 17 - 27, 1968, p.53.

Asran, A.A., El-Deeb, H.l. and Kuhnert, G.(1985): Rat damage to certain
crops and population density of Arvicanthis niloticus in Fayoum
Governorate, J. Agric. Res., 69 (1): 273 - 279.

Buckle, A.P. and Rowe, F.P. (1981): Rice field rat project, Malaysia Tech.
Report. 1977-80 Center for overseas pest Research overseas
development Administration, London, p.99.

El-Deeb, H.i; Asran, AA. and El-Halafawey, M.A. (1990): Pre-harvest
damage and active burrows of rats in wheat fields. Agric. Res. Rev.,
Cairo, 68: 229 - 233.

Poche, RM.; Mian, M.Y.,, Haque, M. E. and Sultana, P.(1982): Rodent
damage and burrowing characteristics in Bangladesh wheat fields. J.
wild Manage., 46; 139 —147.

Raddy, D.B.(1968): Plant protection 12 theses. of IRC working party on Rice
Prod. and Prot., FAO plant prot. Comm. for southern Asia and pacific
Reg. Inform. Letter 65.

Rennison, B.D. (1979): Monitoring rat damage in west Malaysia UK rice rat
control project. Rodent pest department, ministry of Agriculture,
Fisheries and Food UK, 29 pp.

Somsook, S.; Tongtave, K. Catling, H.D.; Keawta, T. and Honage, S. (1986);
Survey of rodents and damage assessment in deep water rice. Thai. J.
Agric. Sci., 19 (4): 299 -306.

Swink, F.N.; Sumangil, J. P. and Tolention, J. (1974); A method estimating rat
damage to growing rice in proceedings of the regional seminar on field
rat control and research. Bureau of Plant industry, Manila. 4 -15
March, 3 pp.

Taylor, K. D.(1968): An outbreak of rats in agricultural areas of Kenya in
1962. E. Afr. For. J., 34 : 66 -77.

Yong. Y.C.(1974): A report of the quantitive assessment of rat damage of
paddy in selangor. Crop Prot. Ser., Dep., of Agric. Malaysia.

Hussien, M.M.(1991): Ecological studies and control of certain rodents in
Beni-Suef Governorate. M.Sc Thesis, Fac. Of Agric. Cairo Univ, Egypt.

6601




Youssef, A. N.S.

raa A Al Adia)) Jualaall Gand o) L AlaY) Ge Aadll) il
o gy M b)) 22
A = A Sl 38 e Clildll A3y Jgay agas

Jualadl _iae e ol AlaY) e dasill Sldll il A el sk 2y sal

3).41!3;__:‘“‘:‘!“ RAJ.‘dlci;.l)JJl _‘.‘_;."..4 ﬁ'ﬁdhLmJ;&u-LS_g-;.ﬂhady-J}J.‘aﬂ_

s
P v Ry & TP = 1 of = e @ Noe MOE L e . il A 1 e
__'us _,‘JX“ GJ_}‘A)\.;‘J,_'!J J}A‘J" _}J_E;:J.....;.l‘ 4_.....}_,.““ _Jdaaue._.ah._u-;l [EIRT Y

o e 5 Sl Sia¥l B sl salel a2 il Sl Y1 anle sk e Al
RO, | EPAPIE LG G YOO [ - UIPN R DYS (S PR Al Zhlay)
H'—’“H}&M J_,_‘i;.“ H_il.&_l.c- -.J_)..‘al‘ _'l_}-.«:u '_)-a'ﬂ_‘.:l_)lll LB."aL'AAJ'r u‘ﬁ Js.a_.an Jlr_"
2B_mS Dilaand
?'1__:- CL_L.........H _)S'S:L}éé\\;.a\_go/o c_j‘ J‘JLQ_.J ‘;JSJ‘...M_-'..“ 4......4.1_;‘ 2a g J}ﬂ\_}_}.ﬂué
oSl Clasaadll Alla 8 % ¢, T A el ddailae 8 2 g Ll Laiy YT
;‘_‘_A_.m_g __‘,—ta.l’l Ji'l.‘. J'I -._HJ.:..“ e l.i;a_j [PALS Q’.}Lm?‘ \;.c‘ i g :..Aﬂ'l J_,.m d}
JH L i el e Ayl Jiall Yoo e Ay pall dadla 8% )0 ALl el
Bl Al i lasaadll 3% ¢, Sy Al S Aldla Gy Al
i Die g 5l das J“\.S.AB.J_H gl g bl Y1 M ALEYL 5 A J sane
_}.ﬁh‘x._xd'l )S‘_g'o_;"...n'. JLQW o *__-._,;"_:._:.:..3:.1)‘_')]1 J@}SJL&‘MQ};MIJ
coshetl el A gl salid et 30 8 oy

Ael 3l S anay Sl g3 jluall A Gn cam e bl Sllia o Jll (Kay
A Sy el ALSLA A 3 g

6602

(TP 1 TR, I (R (P . |
= C'—dl _1_',=.a\ _.S.‘:Je 4....:...!

=Y



