Qatar Univ. Sci. J. (2006), 26:45-30

Comparison of body mass, feeding and food conversion of
temperature acclimatized Porcellionides pruinosus (Brandt, 1833)
(Isopoda, Oniscidea) fed on the dry leaf of Punica granatum

G. Achuthan Nair, Muftah A. El-Mariami, Maher Hamad Haeba
and Farag M. Muttardy
Department of Zoology. Faculty of Science, University of Garyounis
Post Box : 9480, Benghazi, Libya

i led a1 LY wee SR J gl 5 dpdid! 4S5 gd! ALST B s
(i3t SLked (al8Y) asLize) Porcellionides pruinosus

(Brandt, 1833)
Punica granatum o ) O\ o Bl 31 5l 31

;_;gzjla.a rC).& EWERRY v (‘;ALQIU ?Cl:..u ¢ j_uob”},ff 'z
og B Al =l ST — OV e b
it 3—:;}*’*1-&".—‘ =S jlau 9480 e

eS| gLl faedt US| S gt aedt) ALST g ol gl e i) Tlade At ys oF 4B
ks \gualBl b @y e g ok et g B Jod LR N O are SISy BASSY B3 1y ged)
B 3158 e i el gd i f»ﬁ e dlgan2lyas 14 WP 55 31 S yd o (g
Cdlall b ) STy ) SIS By 58 eSS A Loy ¢ 4By L0 o

@ msbe 0.6) 2.5 21 e (Bl G- ol gl O35 § A gole 530) dry pte piledl ol
S sl e Y gl Legede S sgry o6 WEJL as 14w Ux Byl
(=10.2 5 P<0.01) &t <¥amsy (610.2 5 P<0.01) gliah Juodt 3elis”, (t=2.3;P<0.01)
S 3 0 IS ke

Oty A plaseyl BUS 5 Cidl Jod g Sl S¥dae o B3k AeeSe BY Layl ury )
S5 3 sl 45 21 Tyt de Yo 14,4 SUISy 14 5, 3 irys e L Jroll plaldll o0 %% 10.7
O 215 14 5y 31 grys dis SIS 01d plakll Sohgat Jime 01 Lyt or g U BlioYl Sl i
Ay My e\ S 0p % 3.21 5 % 2.57 J1h Je

45



Comparison of body mass, feeding and food conversion of temperature acclimatized Porcellionides pruinosus

KEY WORDS: ASSIMILATION AND CONVERSION, BODY MASS, FEEDING,
PORCELLIONIDES PRUINOSUS. PUNICA GRANATUM, TEMPERATURE ACCLIMATIZATION,
WOODLOUSE.

ABSTRACT

A detailed study was conducted on the body mass; moisture; assimilation efficiency; gross and
net production efficiencies; feeding, assimilation; conversion and metabolic rates of the woodlouse
Porcellionides pruinosus acclimatized at 14°C or 21°C for 15 days and fed on the dry leaf of Punica
granatum {pomegranate). Brief descriptions are given on the chemical composition of P, granatum
leaf and on the analyses of soil of the habitat of P. pruinosus. A marginal insignificant increase of 0.6
mg body mass was observed in this woodlouse acclimatized at 21°C when compared with the value
recorded at 14°C. However, significant differences existed on moisture (t = 2.3; p<0.01), assimilation
efficiency (t=10.2; p<0.01) and feeding rate (t = 10.2; p<0.01) between the temperature acclimatized
woodlice. An inverse relationship was discernible in this woodlouse between rate of ingestion and
efficiency of absorption. Only 10.7% assimilated food at 14°C and 14.4% at 21°C were converted into
the production of new tissues. The food consumption of P. pruinosus at 14 and 21°C were 2.57% and
3.21% body mass/day respectively.

Introduction

Porcellionides pruinosus (Brandt, 1833) is the common woodlouse found in Benghazi
(32° 10°N, 20° 06’E) and its neighborhood in Libya. This species is cosmopolitan of
Mediterranean in origin and is widespread in Jordan [1] and in Arabian peninsula [2]. It co-
exists with another woodlouse Porcellio scaber in farms and with the pillbug Armadillo
officinalis in woodlands of Benghazi and plays an important role in the litter breakdown and
enrichment of soil fertility. Except for the biometry studies [3,4], nothing further is known
about them from Benghazi. The present study investigated the effects of temperature
acclimatization (14 or 21°C) on the body mass, feeding and food conversion of P. pruinosus
fed on the dry leaf of Punica granatum (Pomegranate). Pomegranate trees are common in
farms of Benghazi and these woodlice form a major component of the decomposer fauna of
the fallen litters from these trees. The reason for selecting 14 and 21°C as acclimatization
temperatures was based on our field observations, where P. pruinosus was found active when
the temperatures ranged between 12°C at the bottom and 23°C at the top strata of the fallen
litters of Pomegranate.

Material and Methods

Sub-adult P. pruirnosus weighing 35 to 40 mg were selected for the study. Ten
woodlice (5 males and 5 females), after starving them for 24 hours to evacuate their gut
contents, were maintained at 14 or 21°C in a Gallenkamp incubator. Each animal, after taking
its initial body mass near to 0.01 mg in a Sartorius balance, was kept in a glass petridish (5
cm diameter, 2.5 cm height) containing a layer of wet filter paper (65 = 2% R.H) at the
bottom + a small quantity of the sieved soil of the habitat of these woodlice. 200 mg of the
dry leaf of P. granatum macerated with water for 12 hours to make it soft was provided as
food. The experiment lasted for 15 days, after which the body mass of the animal was
determined. The remaining leaf and the fecal matter ejected by the woodlouse were collected,
dried and weighed. The animals were kept at 60°C for four days, dried and weighed to
determine the moisture content. The experiment was repeated again and there were not many
variations in the values between the replications, so the data were combined and the mean
values of 20 woodlice at each temperature were taken.
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Food consumption (C) of P. pruinosus kept at 14 or 21°C was estimated in terms of mg
dry food consumed by it for 15 days. Assimilation (A) was calculated by subtracting the
amount of dry fecal matter (Fe) ejected from the total food consumed (C). The production rate
(P) (due entirely to the increase in live mass) was determined as the difference between the
body mass of the animal at the beginning and at the end of the experimental period.

Metabolism (M) represented the difference between A and P. Assimilation efficiency
(Ae) was calculated by expressing A as a percentage of C. Gross (Gce) and net (Ne) production
efficiencies were estimated expressing P as a percentage of C and A separately. Rates of
feeding (Fr), assimilation (Ar), conversion (Cr) and metabolism (Mr) were determined by
dividing C, A, P and M by half the sum of initial and final weights of the animal and by the
duration of exposure period and expressed in terms of mg/g live wt/day.

t-tests[5] were done to find out the significance or otherwise of the data.

Results and discussion

P. granatum leaf has betulic acid; ursolic acid; corelagin; strictinin; tannin; granatin;
casuarin; D-Mannitol; 2-0-galloylpunicalin; 2-(2-propenyl)-delta-piperideine; 1,2,3,4,6 —
penta-0-galloyl-beta-D-glucose; riboflavin; protein [6]. Our observations in the field revealed
that the leaf of P. granatum is a preferred food for P. pruinosus which was later confirmed
through laboratory studies on the food preferences shown by them.

The soil of the pomegranate farm (habitat of P. pruinosus) was light loam (29% clay,
35% silt, 36% sand), pH averaged 7.1 and organic matter 6.2%. The soil contained 0.6%
nitrogen, 164 ppm phosphorus and 46 ppm potassium. The ions ranged from 1 meq/L nitrate
to 90 meq/L chloride (the concentrations of other ions were: bicarbonate: 17 meq/L,
magnesium: 33 meq/L, calcium: 35 meg/L, sulphate: 40 meq/L. and sodium: 70 meg/L).

Table 1 shows the increment in body mass; moisture; assimilation efficiency; gross and
net production efficiencies; feeding, assimilation, conversion and metabolic rates of P.
pruinosus at 14 or 21°C, their t-values and levels of significance.

Table 1. Body weight gain, feeding and food conversion parameters (Mean + SE) of
P. pruinosus acclimatized at 14 or 21°C for 15 days and fed on the dry leaf of P.
granatum.

Animals exposed to the

Parameters temperatures of
14°C 21°C t P
Body weight gain (mg) 3.0 £ 0.6 3.6 £1.2 0.43 >0.05
Moisture (%) 78.8 +2.9 74.5 £ 2.3 3.31 <0.01
Assimilation efficiency (%) 68.6 £ 2.0 59.7 £ 3.7 2.31 <0.05
Gross production efficiency (%) 78 £ 14 80+ 23 0.10 >0.05
Net production efficiency (%) 11.8 £ 22 13.1 £ 34 0.31 >0.05
Feeding rate (mg/g live wt/day) 68.6 + 2.0 85.7 £ 2.1 10.23 <0.01
Assimilation rate (mg/g live wt/day) 47.5 £ 7.3 51.1 £ 9.0 0.32 >0.05
Conversion rate (mg/g live wt/day) 5.1 £ 1.1 74+ 19 1.11 >0.05
Metabolic rate (mg/g live wt/day) 42.2 £ 5.5 43.8 + 8.2 0.56 >0.05

47




Comparison of body mass, feeding and food conversion of temperature acclimatized Porcellionides pruinosus

There was an increase of 3 mg (7.5%) in body mass of P. pruinosus at 14°C, and 3.6
mg (10.3%) in those at 21°C, even though the difference in increment in body mass was
insignificant (t = 0.43; p>0.05). The percentage of moisture in this woodlouse at 14°C was
78.8% which decreased significantly (t = 3.31; p<0.01) to 74.5% in those maintained at 21°C.
Also. significantly higher assimilation efficiency (t = 2.31; p<0.05) was recorded in those

acclimatized at 14°C (68.6%) than those at 21°C (59.7%). The assimilation efficiencies of P.
pruinosus recorded in the present study were lower than those recorded for Porcellio scaber
acclimatized at 14°C (82.1%) and 21°C (78.5%) and fed on P. granatum leaf [7]. However
they were higher than the ones tabulated for the desert isopod Hemilepistus reaumuri (51.2%)
[8] and the pillbug Armadillo officinalis (44.9%) [9] fed on the leaf litters of their habitats
under natural conditions. It was reported ecarlier [10, 11] that the assimilation cfficiency of
woodlice increased with the concentration of copper ions in the food causing an increase in
weights of many woodlice. This interesting observation needs to be studied in detail in the
woodlice of Benghazi.

There were increasing trends in gross (3.2% increase) and in net (10.4% increase)
production efficiencies in P. pruinosus from the lower (14°C) to the higher (21°C)
temperatures, even though the difference in values between temperature acclimatized
woodlice was insignificant (t = 0.10 for gross; t = 0.31 for net production efficiencies;
p>0.05).

Higher values of feeding, assimilation, conversion and metabolic rates were observed
in P. pruinosus kept at 21°C when compared with the values recorded at 14°C. However, a
significant difference (t = 10.23; p<0.01) was discernible only on their feeding rates. The
difference in assimilation rate, in P. pruinosus between the acclimatized temperatures was
only 7.7% and only a small percentage of the assimilated food was converted for the
production of new tissues (10.7% at 14°C and 14.4% at 21°C) and the remaining were utilized
for their metabolic activities. Apart from it, the energy lost through respiration by terrestrial
isopods also should be taken into account which is in the order of 150 J (g live wt)/day, with
an approximate range of 75 to 300 Jgd [12].

The food consumption of P. pruinosus fed on P. granatum was 2.57% body mass/day
at 14°C, and 3.21% body mass/day at 21°C. These were lower than the values recorded for
Porcellio scaber fed on the same leaf material at the same acclimatized temperatures (2.59%
at 14°C, 4.19% at 21°C). However, the values recorded in the present study were higher than
those reported for P. scaber fed on the dry leaf of Citrus aurantium (1.2 to 1.4%) and
Eucalyptus rudris (2.5% to 2.7%) [13]. An inverse relationship between rate of ingestion and
efficiency of absorption of food has been reported for certain terrestrial isopods
[8,9,10,13,14,15,16]. Similar relationship was observed in the present study also. Such a
relationship can help to equalize the rates at which nutrients are absorbed and it seems to hold
well only if the same type of food passes through the gut at different speeds [15]. Further
studies on the thermal impacts on the speed of the passage of different diets through the gut
can throw light on the rates of absorption of nutrients by this woodlouse. Also its contribution
to litter breakdown along with 4. officinalis, H. reaumuri [17] and Porcellio scaber in the
wild will give an idea on the roles played by woodlice in general on the decomposition of leaf
litter in Benghazi farms.
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In conclusion. temperature acclimatization at 14 or 21°C has a significant impact on

the moisture, feeding rate and assimilation efficiency of P. pruinosus, but not so on their
increment in body mass, gross and net production efficiencies; assimilation. conversion and
metabolic rates. The effects of temperature on the activity of this woodlouse was confirmed
in the field where P. pruinosus were found actively moving and feeding the fallen litter when
the surface temperature ranged between 13 to 26°C, even though activities were restricted to
shady places.
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