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Abstract

The clover land snail, Monacha obstructa (Ferussae), is a destruc-
tive pest to field vegetable and ornamental crops as well as some fruit
orchards. Monitoring studies were carried out in an apple orchard inter-
planted with Egyptian clover at El-Saff, Giza Governorate, during two
successive years from October, 1997 to September, 1999. M. obstructa
was found on apple trees all the year round with peaks during June/July
to September, 1998 and 1999. The maximum abundance took place dur-
ing summer (54%) followed by spring (26%), while they were 15 % and
5 % during autumn and winter, respectively. M. obstructa attacked the
Egyptian clover fields from October and increased during the following
months to reach maximum at the end of the season in May of the next
year. The two highest seasonal activities were achieved during winter
(46%) and spring (43%) seasons.

Accordingly, it is preferred not to interplant apple orchards with
Egyptian clover since the later is a preferable host to M. obstructa.

INTRODUCTION

The Egyptian clover, Trifolium alexandrinum L. is the main foliage crop for farm
animals in Egypt during autumn, winter and early spring. The plant covers a widespread

areas alone or interplanted with fruit orchards as apple.

The clover snail, Monacha obstructa (Ferussae), severely attacks clover plants.
Numerous mucus trails produced by the snails appeared on the plant foliage causing an
unacceptable odour to cattle (kassab and Daoud, 1964). M. obstructa attacks also
vegetables, field crops, ornamental nurseries as well as mango and citrus orchards. El-
Okda.(1980) stated that it has one generation per year and El- okda et al.(1989) also
recorded M. obstructa severe infestation from May to November on fences, while inhab-
its the inner plantations from December to April. He added that the highest population

was found all the year round especially in neglected fields, orchards and inside plants.
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On the other hands, kady et al. (1983) stated that M. obstructa began the in-

crease in the Egyptian clover fields from late March to mid-April.

The aim of the present study is to monitor changes in the seasonal activity of
the Egyptian clover snail, M. obstructa, in apple orchards interplanted with Egyptian clo-

ver. This study helps in planning a successful control program.

MATERIAL AND METHODS

For the field trials, an apple orchard (10 feddans and 12 years old) interplanted
with Egyptian clover located at EI- Wedi district, El Saff, Giza Governorate was selected
for monitoring the changes in the population density of the land snail, M. obstructa dur-
ing two successive seasons; October, 1997 to September, 1999. Monitoring was car-
ried out twice a month. Ten random samples were picked up from apple trees (each
represents one replicate) and one m? area of Egyptian clover was randomly replicated
10 times . The snails were picked up in the early morning then released again under the

trees after counting.

Numbers of snails per each apple tree (from October to September) and per 1m?
Egyptian clover (from October to May) were recorded for each month and then each
season . The separate effects of the mean temperature and relative humidity on the
land snails of apple trees and Egyptian clover plants were taken into consideration
(Snedecor and Cochran, 1990). Data per feddan were accumulated such that the fed-
dan of apple orchard harbour 260 trees (4x4 between trees) and assumed that a fed-

dan of clover equal 4000 m? ( 200 m? were subtracted as irrigation canals and roads).

RESULTS AND DISCUSSION

Table 1 and Figure 1 indicated that M. obstructa existed all the year round on ap-
ple trees (from October to September), but from October to May in the Egyptian clover
fields

A. In Apple Orchards: As seen in Table 1 minimum snail activities of M. obstructa
on apple trees were noticed during December, January and February 1997 / 1998
(6.2, 1.5 and 7.3 individuals, respectively, in the first season, and 8.5, 0.0 and 11.6 in-

dividuals, respectively, in the second season, 1998/1999). The maximum activities
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were noticed during September, August and July of the first season (151.5, 139.2 and
136.8 individuals, on apple trees, respectively).and during July, September, August and
June of the second season (182.6, 173.5, 159.2 and 147.1 individuals, respectively).

The mean seasonal data on apple trees resulted in 171.7-142.5, 84.9-
57.3,44.9- 43.5 and 16.8 -11.5 individuals during summer, spring, autumn and winter
months, respectively . The mean percentages of individual éctivities during the respec-
tive periods were as follows: - the summer season showed the highest number of snails
on apple trees (53.8 individuals and 53.9%),followed by spring (25.4 individuals and
26.7% ) and autumn (16.4 individuals and 14.1% )then the least number was noticed
during the winter season (5.3 individuals and 4.3% ) in the first (1997/ 1998 ) and

second (19987 1999 ) season, respectively .

The direct effect of the mean temperature on the mean number of snails was
significantly positive during summer and spring seasons (r = + 0.9343 and + 0.9496,
respectively). However it was insignificantly positive during autumn and winter

(r=+0.4532 and+0.4321, respectively).

The effect of relative humidity was insignificantly negative (r =- 0.4669 and-
0.4046) during summer and spring, respectively, but insignificantly positive during au-
tumn and winter (r= +0.4731 and +0.4501, respectively).

B. In Egyptian Clover Fields: Data in Table 1 showed that the population densi-
ty of the snail , M Obstructa , increased ascendingly from the early date of plantation
in October, until the last date of harvesting in May. The ascending numbers were 5.2 &
6.3, 33.1 & 45.1, 97.3 & 125.3, 178.5 & 180.1, 225.3 & 239.0, 265.2 & 287.0,
293.6 & 301.4 and 335.2 & 347.0 individuals during October, November, December,
January, February, March, April and May of the two season (1997/1998 and 1998/
1999), respectively. Data in Table 1 indicated that the highest seasonal activity was
during winter (223.0 & 235.5 individuals/m?), then spring (209.6-216.2 individuals/
m?) and lastly autumn (49.2—54.9indivlduals/m2). The percentages of individual activi-

ties during autumn, winter and spring were 11,46% and 43%, respectively.

The direct effect of the mean temperature on the mean number of snails was

negative and significant during the winter of the first period (r = -0.6791) and insignifi-
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cant during spring and autumn (r=-0.0728 and +0.4713, respectively). The effect of
the mean relative humidity was negative and insignificant during winter and spring (r =

-0.4334 & 0.3540, respectively), but insignificant during autumn (r=+0.431)

The aforementioned data disagree with Kady et al. (1983) who recorded M. ob-
structa infestation from mid-March to late April. Also, EL-Okda et al. (1989) reported

the snail infestation from December to April.

Table 2 calculated the monthly and seasonal mean number of M.obstracta popu-
lation on apple trees and Egyptian clover plants per feddan. Data indicated that 4-9
and 5-6 % of the snail population/feddan was on apple trees during autumn months
(October, November and December). Snail number decreased to only 0.3 and 0.5 % of
the population / feddan during winter season (January, February and March), but élight-
ly increased throughout spring to 2.1 and 2.5 % in 1997 /98 and 1998/99, respec-
tively. However, during summer months (July, August and September) the snail popula-
tion / feddan was almost double the mean number or spring. That was because of the
absence of Egyptian clover and the hiding of the snail between grass near irrigation ca-

nals and under the leaves on the ground.

On the other hand, Table 2 indicated that snail infestation concentrated on Egyp-
tian clover plants where the mean number per feddan reached 95.1 and 94.4 %, 99.7
and 99.5 % and 97.9 and 97.5 % during autumn, winter and spring in 1997/98 and

1998/99, seasons, respectively.

Accordingly, it is preferred not to interplanting apple orchards with Egyptian clo-
ver or other crops since the later is a preferable host to M. Obstructa. Also, the snail in-
festation can easily be eliminated in apple orchards through the snail management
practices such as plaughing, supervised fertilizers, mechanical methods and soil man-

agement (Nakhia , et al ., 1993; Nakhla, 1995; Nakhla and El - Sisi, 1995).
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Table 1. The monthly mean number of M. obstructa on apple trees and Egyptian clover
during two successive seasons (1997/ 98 and 1998/ 99) at El- wedi, Giza

Governorate.
Mean no. of Snails per unit tree or area
Month/Season First Season (1997/ 98) Second Season (1998/ 99)
Apple E. clover Apple E. clover
QOctober 109.1 =+ 3.6 [6.3 = 1.2 93.0 + 7.2 52 + 1.1
(60- 254) (0-11) (51- 203) (0-10)
November 15.1 = 3.1 33.1 = 6.2 33.2 + 6.3 451 = 5.1
(0- 27) (15- 78) (0- 65) (12- 115)
December 6.2 + 2.5 125.3 + 8.1 85 15 97.3 = 3.2
(0- 12) (29- 200) (0- 21) (563- 201)
Average Autumn |43.5 54.9 44.9 49.2
Percentage (16.4%) (11.3%) (14.1%) (9.86%)
January 1.5 + 1.2 1785 + 56 |00 = 0.0 180.1 + 7.6
(0-6) (95- 209) (-) (99- 335)
February 73+ 14 2253 + 83 |116 = 2.5 239 + 6.5
(0- 15) {(103- 319) (0- 23) (97- 412)
March 25.8 + 2.6 2652 + 7.2 |38.9 x 43 287 + 9.3
(8- 43) {115- 412) (12- 65) (101- 411)
Average Winter |11.5 223 16.8 235.3
Percentage (4.4%) (45.7%) (5.3%) (47.0%)
April 38.7 = 3.4 296.6 + 7.8 [41.2 = 3.1 301.4 + 6.7
(20- 75) (117- 447) (30- 87) (211- 443)
May 53.2 =+ 6.7 335.2 + 9.1 }66.5 + 2.1 347 + 8.1
(25- 101) (123- 493) (37- 135) (201- 450)
June 110.1 + 6.7 1471 + 3.2
(30- 205) (39- 293)
Average Spring [67.3 209.6 48.9 216.2
Percentage (25.4%) (43.0%) (26.7%) (43.2%)
July 136.8 + 8.1 182.6 + 6.1
(49- 277) (45- 290)
August 139.2 + 6.3 159 + 5.3
(55- 211) (49- 283)
September 151.5 + 6.1 1735 = 6.1
(61- 250) (65- 274)
Average Summer |142.5 171.7
Percentage (53.8%) (53.9%)
General Total 794.5 1462.5 955.3 1508.2
Grand % 35.2 64.8 38.9 61.1
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Table 2. The monthly mean number of M. Obstructa on apple trees and Egyptian clover
per feddan during two successive seasons (1997/1998) and (1998/1999) at
Giza Governorate.

Months/ Mean number of snails/ Feddan
Seasons First season 1997/1998 Second season 1998/ 1999
Apple | E.clover Total Apple | E.clover Total
QOctober 28366 25200 53566 |24180| 20800 44980
November | 3926 | 132400 | 136326 | 8632 | 180400 | 189032
December 1612 | 501200 | 502812 | 2210 | 389200 | 391410
Mean Autumn {11301 219600 | 230901 |11674| 196800 | 208474
Percentage |4.90%| 95.10% 100% |5.60%| 94.40% 100%
January 390 | 714000 | 714390 0 720400 | 720400
February 1898 | 901200 | 903098 | 3016 | 956000 | 959016
March 6708 | 1060800 §{1067508|10114| 1148000 |1158114
Mean Winter | 2999 | 892000 | 894999 | 4377 | 941467 | 945844
Percentage |0.30%| 99.70% 100% |0.50%| 99.50% 100%

April 10062| 1174400 | 118446210712} 1205600 1216312
May 13832| 1340800 | 1354632117290 | 1388000 | 1405290
June 28626 28626 |38246 38246

Mean Spring |17507| 838400 | 855907 |22083| 864533 | 886616
Percentage |2.10%| 97.90% 100% |2.50%| 97.50% 100%

July 35568 35568 {47476 47476
August 36192 36192 |41340 41340
Septemper |39390 39390 |45110 45110

Mean Summer|37050 37050 |44642 44642




NAKHLA J. M. et al. 187

REFERENCES

. Kady, M. M., A. A. A. Ghanim, A. A. EL- Adl and A. Nassar .1983. Seasonal abun-
dance of the terrestrial snails Monacha obstracta(Ferassac) and its chemical con-
trol. J. Agric. Sci., Mansoura Univ., 8(2): 1377- 1388.

. Kassab, A. and H. Dacud . 1964. Notes on the biology of land snail of economic im-
portance in U. A. R. Agric. Res. Rev. MOA, U. A. R. 42.

. EL- Okda, M. M. K. 1980. Land snails of economic importance on vegetable crops at
Alexandria and neighbouring regions. | bid. No. 1: 79- 86.

. EL- Okda, M. M. K., M. M. Emara and A. H. Hanafei. 1989. Preliminary observation on
land mollusca infesting fencing plants. | bid., 10(2):387- 396.

. Nakhla , J. M. 1995. A mechanical methods for controlling land snails on pear trees in

Egypt. Egypt. J.Agric. Res., 73 (2) : 357 - 363.

. Nakhla, J.M. and A.G. El- Sisi. 1995. Evaluation of some inorganic saits against the

garden snail , Theba pisana ( Muller). Egypt. J.Agric. Res., 73 (2): 365 - 370.

. Nakhla , J.M, A.W. Tadros and A.G.Hashem. 1993. Effect of soil mangement in citrus
orchards. Egypt. J: Appl.-Sci, Zagazig, Egypt, 8 (10): 343 - 551.

. Snedecor, W. and A. Cochran. 1990. Statistical methods. The Iwa state Unive. Press,
Anes. Iwa, USA.



188 ECOLOGICAL STUDIES ON MONACHA OBSTRUCTA

Monacha obstructa
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