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EVALUTION OF THE ECONOMIC IMPORTANCE OF
TERRESTRIAL GASTROPOD SPECIES USING SOME
ECOLOGICAL PARAMETERS IN DAKAHLIA
GOVERNORATE
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ABSTRACT

Field studies were conducted in seven districts representing Dakahlia
Governorate, during 2003 , 2004 seasons to determine the economic importance
value of land snail and slug species infesting major crops using some ecological
parameters.

Results revealed that Eobania vermiculata Muller achieved the highest
economic importance value species (48.761), whereas Monacha cartusiana Muller
ranked the second with value of (46.852), followed by Limax flavus with (45.974),
Helix aperta Born. (40.887), Succinea putris L. (21.357), Succinea oblonga
Draparnaud (20.032), Cepaea hortensis Muller (16.596), Deroceras reticulatum Muller
(16.9), Deroceras laeve Muller (14.231), Lehmannia marginata Muller (10.055),
Cochilcella acuta Muller (9.409) and Oxychilus alliarius Muller (5.722) the species
Ruminna decollata L. showed the least economic importance value (3.224). An
importance value of any land snail and slug species differed according to plant
species and time of the year (season).
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INTRODUCTION

Terrestrial gastropods have increased greatly in economic
importance at Dakahlia Governorate. Land snails are becoming serious pests
in north Egypt. The injured plants may intensely recompile the damaged parts
and the yield of crops seems not tc be affected, but at least the quality was
reduced so that the vegetable crops got poorer marketing ratings and was
reduced in value ( EI-Okda, 1980).

Many authors estimated population density of land snail species on
their infested host plants in most Governorates of Egypt (Hegab et al. 1999,
Al-Akra, 2001 and Daoud 2003 ). No one determined importance value of
these species in their Governorate, except Abd El-Aal (2001) on five land
snail species in Sharkia Governorate.

The author was found 13 species of terrestrial gastropods (9 snails
and 4 slugs) distributed at Dakahlia Governorate during 2000 /2001 seasons,
(Mortada 2002). It can't determined which species have more existence with
importance value in relation to evidence economic injury scientifically in this
time. :

Therefore, the abjective of this work is to determine the importance
value of land snail and slug species infesting major crops in Dakahlia
Governorate using certain ecological parameters.
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MATERIAL AND METHODS

During the activity period of land snail and slug species, samples
were taken from seven districts representative Dakahlia Governorate. These
districts were El-Mansoura, El-Manzala, Aga, Meniet El-Nasr, Sherbien,
Meet-Salseel and Meet-Ghamr. Five localities (villages) were chosen of each
district. Ten samples of 50 x 50 cm? were chosen randomly from all crops.
Then, total of 350 samples were collected from Dakahlia Governorate.
Samples were conducted according to Staikou et al (1990) in field, vegetable
crops and perennial ornamental plants and according to Awad, (1994) in fruit
and ornamental trees with simple modifications. Importance value of the
identified snail and slugs were calculated according to Norton (1978) as
follows:

Absolute frequency of species
Relative frequency = x 100
Sum of frequency of all species

No. of individuals of a species in sample
Relative density = x 100
Total no. of individuals in a sample

Absolute biomass of a species
Relative biomass = x 100
Sum biomass of all species

Importance value = Relative frequency + Relative density + Relative biomass

Norton's methods were applied in the field of plant nematology. It is
necessary to mention here that to determine relative importance of many pest
species with the same habits and belonging to same taxonomic group, it may
be useful to combine relative frequency of occurrence, relative population
density and relative biomass to gain the importance value of this species.

RESULTS AND DISCUSSION

Data in Table (1) and Fig.(1 A) showed that relative mean of
population density of land snail and slug species were 20.188, 11.0, 3.113,
6.4,11.1,10.2, 8.7, 8.4, 5087, 3.4, 7.412, 3.0, 2.0 % for M. cartusiana, E.
vermiculata, C. hortensis, L. flavus, S. oblonga, S. putris, D. reticulatum, H.
aperta, D. laeve, L. marginata, C. acuta, O. alliarius and R. decollata,
respectively in the seven districts of Dakahlia Governorate during 2003 -
2004 seasons.

Four species only from all terrestrial gastropod species in Dakahkia
Governorate representative 52.488 % from population density. These species
were M. cartusiana (20.188), S. oblonga (11.1), E. vermiculata (11.0) and S.
putris (10.2) % respectively, while C. hortensis (3.113), L. marginata (3.4), O.
alliarius (3.0) and R. decollata snail was the lowest one (2.0) %.
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Fig. (1): Relative population density A, Relative frequency of occurrence
‘ B and Relative biomass C.
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Table (1): Relative population density of terrestrial gastropod species in
Dakahlia Governorate during 2003 — 2004 seasons.

Districts| © | o @ 3| = | 2 c
2| & Z & b E Z 0 >
o N © ) = ] = 2=
© ] < ad o b ° - C
s | = 2 & ° © c 23
| w sl v |2| & | g2
w = = = Q
z =
Species
M.cartusiana | 38.1| 23 |26.08[10.85| 10 [19.2|14.086| 20.188
E.vermiculata | 304 | 9.7 | 7.5 0 14.2 | 9.4 5.8 11.000
C. hortensis 1371 0 0 0 8.091| 0 0 3.113
L. flavus 232131 0 0 8.5 0 0 6.400
S. oblonga 61|64 81 | 132|183 |62 | 94 11.100
S. putris 1431 1.0 | 72 32 | 151 |11.5] 9.0 10.200
D. reticulatum | 18.1 | 11.0| 1.2 90 | 124 | 9.2 0 8.700
H. aperta 388 0 0 0 2001 O 0 8.400
D.laeve 113(820] 3.1 | 2.09 [8.019]2.90 0 5.087
L. marginata | 14.8| O 0 0 9.0 0 0 3.400
C.acuta 134|904 O 0 154 | 6.0 | 8.044 7.412
O.alliarius 85| 0 6.5 0 6.0 0 0 3.000
R. decollata 85 | O 0 0 5.5 0 0 2.000

Regarding the relative frequency of occurrence of terrestrial
gastropod species in Dakahlia Governorate, it is clear that M. cartusiana
(24.637) was the most relative frequently species followed by E. vermiculata
(20.360) followed by L. flavus ( 17.50) and S. putris (10.078) %. On the other
hand, four species were O.alliarius (1.888) followed descending by L.
marginata slug (1.09), C. acuta (1.08) and R. decollata (1.01). Also, four
species only representive 72.575 % from relative frequency of occurrence
according to above mentioned criteria in Table (2) and fig.(1 B).

Results in Table (3) and Fig. (1 C) indicated that the relative biomass
% of terrestrial gastropod species in Dakahlia Governorate were 30.487,
22,074, 17.401, 12.483, 5565, 4.110, 2.027, 1.944, 1.079, 0.917, 0.885,
0.834 and 0.214 % for H. aperta , L. flavus, E. vermiculata, C. hortensis, L.
marginata, D. reticulatum, M. cartusiana, D. laeve, S. putris, C. acuta , S.
oblonga, O.alliarius and R. decollata, respectively.

Relative population density, relative frequency of occurrence and
biomass can be combined together in a one equation to give importance
value according to Norton (1978). Table (4) and Fig. (2) showed that
terrestrial gastropod species can be arranged according to their importance
value at Dakahlia Governorate as follows E. vermiculata snails the first
important species (48.761) followed by M. cartusiana snails (46.852), L.
flavus slugs (45.974), H. aperta snails (40.887), S. putris snails (21.357), S.
oblonga snails (20.032), C. hortensis snails (16.596), D. reticulatum slugs
(16.9), D. laeve slugs (14.231), L. marginata slugs (10.055), C. acuta snails

7526



J. Agric. Sci. Mansoura Univ., 29 (12), December, 2004

(9.409), O. alliarius snails (5.722) and R. decollata snails (3.224) % were the
lowest importance value species.

Table (2): Relative frequency of occurrence of terrestrial gastropod
species in Dakahlia Governorate during 2003 - 2004

seasons.
B o 7 3 | B 5
Districts | 3 | 2| s|28|8|s > 8
4 c o | = [ o cc P
£ @ o = 7] Q o=
© = < % @ = - o 3 3
E . oumn = [T ] E o ©
S| @ g |9 | &) & |TEs
Species L s = o
M.cartusiana | 33.27| 27.3 [31.11] 19.3 16.98] 23.0 | 215 | 24637
E.vermiculata] 31.21/23.11[20.41 0 27.37(22.11]18.31| 20.360

C. hortensis | 4.64 0 0 0 236 | O 0 1.000
L. flavus 712 1363| 0 0 150 0 0 17.500
S. oblonga _ [12.11] 39 | 3.19 10.209(14.14| 6.0 | 6.92 8.067
S. putris 133 | 124 | 5.55 | 4.006 |16.09| 112 | 8.0 10.078
D. reticulatum | 12.4 | 43 1153 | 1.0 51 | 43 0 4.090
H. aperta 110| O 0 0 320 O 0 2.000
D.laeve 142 | 9.1 | 20 78 (1111 8¢ 0 7.200
L. marginata | 503 | 0O 0 0 26 0 0 1.090
C.acuta 19 | 10 0 0 24 [1.06 | 12 1.080
O.alliarius AL 0 1.1 0 |5.006| O 0 1.888
R. decollate | 5.03 | O 0 | 0 204 O 0 1.010

Table (3): Relative biomass of terrestrial gastropod species in Dakahlia

Governorate.
Species Absolute biomass Relative biomass (%)
H. aperta 6.980 30.487
L. flavus 5.054 22.074
| E. vermiculata 3.984 17.401
C. hortensis 2.858 12.483
L. marginata 1.274 5.565
D. reticulatum 0.941 4110
M. cartusiana 0.464 2027
D. leave 0.445 1.944
S. putris 0.247 1.079
C. acuta i 0.210 0.917
S. oblonga * 0.198 0.865
O.alliarius 0.191 0.834
R. decollate | 0.049 0.214
7927
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Fig. (2): Importance value of terrestrial gastropod species in Dakahlia -
Governorate during 2003 - 2004 seasons.

Table (4): Importance value of terrestrial gastropod species in Dakahlia
Governorate during 2003 — 2004 seasons.

Relative Relative .
Species frequency population R.elatlve Importance
of density biomass value
occurrence

E.vermiculata 11.00 20.360 17.401 48.761
M.cartusiana 20.188 24,637 2.027 46.852
L. flavus 6.400 17.500 22.074 45974
H. aperta 8.400 2.000 30.487 40.887
S. putris 10.200 10.078 1.079 21.357
S. oblonga 11.100 8.067 0.865 20.032
C. hortensis 3.113 1.000 12.483 16.596
D. reticulatum 8.700 4.090 4110 16.900
D.laeve 5.087 7.200 1.944 14.231
L. marginata 3.400 1.090 5.565 10.055
C.acuta 7.412 1.080 0.917 9.409
O.alliarius 3.000 1.888 0.834 5722
R. decollata 2.000 1.010 0.214 3.224

7528




J. Agric. Sci. Mansoura Univ., 29 (12), December, 2004

REFERENCES

Abd El-Aal, S. M. (2001). Studies on certain land snails at Sharkia
Governorate. M.Sc. thesis, Fac. Agric. Zagazig Univ. 137 pp.

Al-Akra, T. M. (2001). Ecological, biological and toxicological studies
on some mollusca species at Monufia and Gharbia
Governorate. M.Sc. Thesis, Fac. Agric. Al-Azhar Univ., 186 pp.

Awad, M.H. (1994). Studies on agricultural molluscs at Domyat governorate.
M . Sc. Thesis, Fac. Agric. Mansoura Univ., 153 PP

El-Okda, M.M.K.(1980). Land snails of economic importance on vegetable
crops at Alexandria and neighboring regions. J. Agric. Res. 58:(1): 79:=
86.

Hegab, A. M. |; Ghamry, E. M; EL-Massry, S. A A and Afaf, 1
Hassan (1999): Ecological studies on certain land snails in some
localities at Sharkia governorate. Zagazig J. Agric . Res., 26 (3B): 787-
795.

Mortada, M.M. (2002). Ecological and biological studies on certain terrestrial
Gasrtopods in Dakahlia Governorate. Ph. D. Thesis Fac. Agric.
Zagazig Univ.,185 pp.

Norton, D. C. (1978). Ecology of plant parasitic nematodes. Wiley New York,
268 pp.

Staikou, Lazaridou-Dimitriadou, M. and Pana, E. (1990). The life cycle
population dynamics, growth and secondary production of the snail
Baradybaena fruticum in northern Greece. J. Moll. Stud. 6, 137-146.

Adghal Ao B dd ) cluasiilad) £ 5 Apaliai®y) Apaal)
L’A.d;‘)ﬁ dadna dadea
s =33 = A = el 50 gl S e = Sl 4By say g

Yool cawge Sla ¢ Algia Alailae Bd S je da B Ais Al 0y el

s Jiealaal pBiea Casal A A Y1 G o il ol Gl paal Yoo g,

AECN 3 0 w2 al gl ¢ Al AHESH (B Ay Selie 530 ool 5 ol o) 0¥

¢ Lal o5 s—aiadl 39 je Aol ey ddilaall 32 ga sal gl il 4 gl
et ey Jadi Cue ¢ Gl o peall) dia (A il

igaal g1 YV 381 g8y Evermiculata il Basd) a8 g8 o il Gz

Jaxas M cartusiana s>\ ar— il adg@al ¢ Lkl (£A,YA)) Lol

w35 5 L flavus A3 50 o5 Akilad o3l g1 5331 A8 LS Gy (£1,A0Y)

o35l Succinea oblonga 28 s Succinea putris 255 Helix aperta

Deroceras 3305 Deroceras reticulatum 3 335 Cepaea hortensis

sy Cochilcella acuta &sil 3 Lehmannia marginata Al g Jeave

Leinad] i a8 &ia Rumina decollata 28 s Oxychilus alliarius

¢ VE T o VEORT o VN8 & Yo 7T . XA,70% 5 S22 £0,9V ¢ 4Lyl
_dJljﬂlul;T,TTi ¢ O VYY ¢ 1,888 ¢ Yo 000

7529



