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ABSTRACT

Fhis sty i estigates the performance ol € larras garieprmis broodstock fed witl
prasseutter faeeal droppings The physiologieal elfects and growth performance of
the fish were assessed alter 8 weeks experimental Teeding followed by 4 weeks of
feeding with normal formulated (eontrol) diet Tor Tish, Ninety fest lish were
maintained solely on grasseutler faeeal organic manure, while 30 fish maintained
on the contiol diet served as the controls The test fish sulfered signilican
(=0 05) werpht loss compared Lo initial (pre-tieatment) valies and those of the
control fish, but exhibited inereased (p < 0.03) growth within 4 weeks ol being fed
the contiol dhet. They also developed normoeytic, normochromic anaemiz, mul
feneocy tosis characterized by Ilymphoeytosis and heterophilin afler 8 weeks of
feeding  Analysis ol the plasmy metabolites o the test fish revealed
hypenatiaemin, hypochloremir, acidosis. hypoereatinimacmia, hy poproteinacmia,
decrensed cnzyvme activities o alomine sminoliansterase (ALY mud aspartate
ammotimsterase (AR Tlevated plasma alkaline phosphatase (ALY levels were
obwenved, winde the Jevels of plwsma caleinm. phosphoms, men, potassinm
cholesterol iphveende, albumim, globulin and albiom plobulin mtio remain
mchmped  throughout the expenmental penod. The haematologie and  plasma
Biochormenl changes in the test sh may be attnhuted o hepatorenal dystunetion,
decrensal protein metabolisim, deficient protein content ol prassentier droppings
mul possbly associated with toxic materials i prassentier faieees Al the
Bacmatologieal and plasoa brochenneal chimpes in the test Bsh retumed 1o norml
oweeks atter reversion (o normal diel. showing that prasscotter droppings e
notemally sib-optimal and probably toxic (o Clareas garieprnns roodstoek and
henee pot recommended Tor tolal conventional Feed replicement m € gariepinns
lish Tirmimg

INTRODUCTION

Fish production has been recopnized as one of the wavs by which animal protein can be
sustamably made available to the populace of developing countries. and_especially
tropical countries where there 1s an abundance of underutilized manure and organic
waste  Bardach er o/ (1982) emphasized the development of high vielding fish culture
svstems based on feeding fish with organic manure  When applied 1o ponds. poultr
Ineces is a lorm ol organic manure that gives ligh productivity by stimulating the grow (h
vl phytoplanktons which are natwal and efficiently convertible food fish (Hickling.
1962) With the current increased avwareness and interest in small and semi-large scale
domesticaton and farming of grasscutter as an alternative source of animal protein in this
countny (Opunsanmi ¢f al . 2002). the use of grascculter manure in fish farms is on (he
merense =Avhede er af (1999) highlighted the toxic efTects on the pathophysiology and
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werght gain of Clarias gariepinus broodstock fish maintained solely on poultry faeces as
weight loss. anaemia. leucopenia and hepatorenal dysfunction

Tacon (1992) emphasized that nutritional fish pathology in aquaculture still remains
scanbly studied  Fish fed excess plant legumes including Z.ercaena leucocephala with
loxic amino acid - mimosine and Canaralia ensiformes. conlaining the toxic L-
canavanine have suffered nutritional pathologies and cven death (Jackson ef al. 1992).
Some pathological conditions arising from dietary imbalances as well as the presence of
some toxic anti-nutiitional factors have been reported (Ukachuckwu ¢f al.. 1997). These
include anorexia. retarded growth and poor feed efficiency. Falave er al. (1999)
attnibuted the rise in specific liver enzyme activities and cholesterol level as an indication
ol hepatoxiciy and lipid metabolic dysfunction on Indian Carp (Cirrhinus mirgala)
placed on diets i which soybean milk residue replaced more than 50% groundnut cake as
a source of protein '

Therefore. the expediency of promoting sustainable fish production, and the potential
uselulness of information on the effects of grassculter faeces dietary (reatments in fish
lming stimulated the current investigation of the growth performance and plasma
hrochenistry of Clarias gariepinus fed solely wilh grasscutter faecal organic manure.

MATERIALS AND METHODS

Lxperimental Fish .

One hundied and (wenty Clarias gariepinus broodstock were used for the experiment.
They were purchased in two batches [rom a commercial fishpond in Ibadan, Nigeria. The
weights of the fish ranged between 110gm and 140gm (mean 120gm). Ninety of them
served as the test lish while 30 served as control. The test fish were divided into three
croups ol thirly, each placed in two tanks containing fifteen fish per tank for each group.

Lxperimental diets, feeding and management of fish

Two types of diels were used: grasscutler faeces were used as the test while the control
l1sh were given lformulated diet made up ol appropriate proportions of various ingredients
(Table 1) The proximate analyses of the test and control diets according to the methods
ol AOAC (1990) are shown in Table 2, Grassculler laeces (lest [eed) were collected
rom a commercial rabbitry along Badagry Road. Lagos, Nigeria and sun-dried for 2
davs  Non-laecal materials such as wood shavings and stones were removed, the dried
lacces ground nto powder and then pelleted The control feed. purchased in pellet form
from a feed mill n Tbadan. Nigenia and the test feed were stored i different polythene
bags angd kept in a div place (28+1°C) before use. The acclimatization, feeding and
management of both test and control fish were carried out following dseAgbede of of
(1999) “The body weight. standard (SL) and total lengths (TL) of each test and control
lish were measured weekly in order to adequately adjust the quantity of feed arising from
changes i body weight  The flow-through svstem was used with waler in the tanks
adequately aerated. The waler quality paramelers were mainiained at acceplable optimal

levels for tropical fish (Boxd. 1981)
|



Pomvos D00 e (000 Olgunsennn. 101 Olukunde, €0 and Ognnmove KA U T op For. Res ol
10 ") e i bt T

Bilood Collection and Analysis

One and a hall millilitres (ml) of blood were collected at the beginning (week 0), weeks 8
and 12 from the caudal peduncle of 10 each of control and test broodstock as described
by Stoskopl (1993). The blood samples were dispensed into tubes containing lithium
heparin anticoagulant. Haematological studies were carried out immediately. The blood
simples were centrifuged at 12006 for S minntes e 30°C, and the plasma stored at -
2570 until nsed Tor biochemical analysis

Micked cell volume (PCV), haecmoglobin (11b) concentration, red blood cell (RBC) count,
total and differential white blood cell (WBC) count, mean corpuscular volume (MCV)
and mean corpuseular haemoglobin concentration (MCHC) were determined as described
by Agbede e ol (1999). Plasma sodivm and potassium concentrations were determined
by Tame photometry (Corning Maodel 400, Coming Scientific Limited. England). Plasma
chiloride. phosphorus, calcium and bicarbonate levels were determined as deseribed by
Fovoamd Ackermann (1975). The samples were analyzed for urca by the diacety!
monoxime method of Croker (1967): alkaline phosphatase (A1.P) activity was determined
using o modificd method of Frajola ef @ (1965); alanine and aspartate aminotransminase
(AL and AST) activities were determined using the method described by Reitman and
Frankel (1957): while gnmmaglutamyl transferase (GGT) activity was determined by the
method of Szas (1969). The plasma total proleins and albumin levels were determined
uning the methods deseribed by Heney ef af  (1957). while plasma globulin level was
determuned by subtracting the albumin values from total protein values. Plasma
cholesterol fevel was determined by the method ol Zlatkis er «f. (1953) and triglyceride
level was determined by the enzymatic method as described by Toro and Ackermann
(1975)

Stanstical Analysiy

I he data tor the control and triplicate group of test fish were pooled and subjected 1o
analvsis fol variance (SAS. 1987). and the means were compared for significant
dittevences, i any, using the Duncan’s multiple range test (Duncan, 1959).

RESULTS

| he mean weights of the experimental fish fed grasscutier (acces and the control diet. as
shown in Figo 1L revealed that fish fed control dict steadily gained weight during the
leeding trials reaching an average of 189% over the starting weight in week 12. On the
continy. the test fish Jost weight from week 2 of feeding up till week 8. when their mean
weieht was 56.5% of their control counterparts or 87% of their starting weight. However,
upu]n feeding normal diet from the 9" week upwards. the test fish gradually regained
weteht but conld not mateh that of the control fish at the end of the feeding trial at week
1201 i 1), No mortality was recorded in both control and test fish lots during the period
ol stody,
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Ihe control fish had steady increases (p<0.05) in both SL and TL throughout the period
ol feeding trials (data not shown). There was no significant change (p>0.05) in SL of the
test fish (25.540.dem at week 0 and 25.2+0.1em) during the 8 weeks of the experimental
feeding with the test diet. However, there was a significant increase (p<0.05) in mean SL
values to 27.3+0.2cm at week 12, 4 weeks aller reversion to the control fish diet. No
significant changes (p=0.05) were observed in the mean values of the TL. of both groups
ol lish throughout the feeding trial.

The haematological and plasma biochemical parameters of lish fed grasscutter [aeces and
control diet are presented in Tables 3 and 4, respectively. While there was no significant
variation (p~0.05) in the haemogram of control fish during the course of the feeding trial,
the test fish were severely anaemic (p<0.01) at week 8. with a return to normal
haemogram in week 12 (Table 3). The anaemia was normocytic normochromic.
Likewise. the test fish developed  leucoeytosis manilested as  lymphocytosis  and
heterophilia (p=0.05). No signilicant change (p>0.05) was observed in the leucogram of
the control fish through the feeding trial, The mean plasma levels of sodium, chloride,
hicarbonate, creatinine, urea, total protein, albumin, cholesterol, AST and ALT of test
fish were significantly lower (p<0.05) than those of the control fish at week 8 of the
leeding trial. “These plasma parameters returned to their initial levels following 4 weeks
leeding ol the fish with normal diet (Table 4). The activity ol plasma ALP was however
significantly increased (p<0.05) in the test lish by week 8 of feeding the fish with
grasscutter facces. This activity returned to the initial level after 4 weeks of reversion to
normal diet (Table 4). There were no signilicant changes (p>0.05) in the mean plasma
values of potassium, caleium, inorganic phosphorus, triglyceride and GGT of the test fish
throughout the 12 weeks of experimental feeding (Table 4).

DISCUSSION

Fhe results of the proximate analysis of the grasscutter faeces utilized in this study
revealed that'the crude protein content was 17.8% or about hall” of the optimum level of
“35% required for Catlish (Dupree and Huner, 1984) and less than 50% of the control diet.
Also. the fat. crude fibre, and moisture contents of grasscutter facces were also lower than
those of control dict. Though there was no mortality, the test fish lost weight, had no
increase in standard length, developed normocytic normochromic anaemia, lymphopenia,
heterophilia and moderate eosinophilia within the 8 weeks of being fed solely with
grasscutter droppings.  They also exhibited derangements in plasma biochemical
parameters  such as  hyponatremia,  hypochloraemia,  metabolic  acidosis,
hypoproteinaemia, hypocholesterolacmia, and decreased plasima levels of creatining, urca,
AST and ALT. They however, exhibited increased plasma ALP activity. The above
plasma derangements are usually associated with one form of tissue and organ damage as
a result of toxicity (Agbede er al., 1999). Progressive weight gain and reversion of
haematological and plasma biochemical parameters to normal levels characterized
reversion ol the test fish to control diet, signalling improved nutrition and removal of
exposure o loxic materials.
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Nutrition, especially dietary protein intake is known to affect the live weight gain and
haematological parameters of animals (Makinde et al., 1991). Dupree and Huner (1984)
reported linear relationship between fish weight gain and dietary protein. The implication
of protein delici. acy in the manilestation of several diseases has been fairly documented.
Protein deficiency leads to susceptibility to disease and hence the rate of growth could be
compromised (Umoh, 1979; lyayi and Tewe, 1998; Agbede ef al, 1999). Apart from
absolute protein insufficiency, the deficiency of essential amino acids in the diet has been
reported to cause growth retardation of farmed fish (Roberts, 1978). In protein deficiency
there is an indiscriminate handling of the amino acids (Eggum, 1970; Harper, 1971).
Under this condition the metabolism of some serum metabolites could be altered. Since
proteins form the basic unit of cells and other substances (especially enzymes and growth
factors) that are necessary for body building, repairs, maintenance of homeostasis,
regulation ol vital body functions, energy source and defense against infectious agents
(Kancko. 1989), the lack or inadequate supply ol proteins in feed usually would lead to
increased net protein catabolism in order 10 maintain homeostasis and sustain life.

The weight loss in the test fish is a direct consequence of low protein intake and may be
related to the pcor palatability of the grasscutier faeces, which has been reported to
impair digestibility (Dupree and [Huner, 1984). The fact that the test fish steadily gained
weight and had increased standard length following 4 weeks feeding with control
(compounded) diet, further corroborates the significant disparity between prolein
sulficiency and deficiency as well as the crucial role of protein metabolism in body
building. growth and the nutritional assessment of feeds.

The observed derangements in plasma biochemical parameters and enzyme profiles in the
test fish could be directly or indirectly linked with toxic materials (high contents of
ammonia, urates, nitrates and nitrites) in the faeces of grasscutter, as was the case with
untreated poultry droppings (Agbede et al., 1999). Hepatorenal impairment induced by
the nitrates and nitrites present in grassculter faeces could contribute to the
hyponatraema, hypochloraemia and metabolic acidosis in the test fish (Kaneko, 1989:
Ogunsanmi et al., 1994; Agbede et al., 1999). Zilva and Pannall (1984) reported that
bone diseases witn increased osteoblastic activity or hepatic dysfunction coupled with
involvement of the biliary tract are the commonest causes of raised plasma alkaline
phosphatase activity in the serum. Onifade et al. (1999) observed increased alkaline
phosphatase levels in rabbits fed unsupplemented diet. The decreases in plasma ALT and
AST activities in the test fish suggest an impaired production of these enzymes by the
liver (Walmsley and White, 1994: Rosenthal, 1997) either as a result of hepatic
dysfunction or low protein metabolism as a result ol lowered intake or both.

In conclusion these results show that sole feeding Clarias gariepinus broodstock with
grasscutter facces had negative impact on the growth anda could be toxic, hence not
recommended for use in commercial fish farming unless fortified with supplementary
high protein-based diets. Some form of processing is also advocated in order to rémove or

reduce the level of toxic materials that may be present in grasscutter facces.
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Labile 12 Composition of the formulated (control) diet

Feed meredients Composition (%)
Grronmdnut cake 27.80

Y cllow maize 20.45

Lish meal 14.44

Blood meal 8.31

Brewer's waste 10.00

Bone meal |.50

Ovater shell 2.00
Coroundnut oil 5.00

Vitimin premis 4.00

Tahle 2: Proximate analysis (%) of experimental dicts

@i 7 I"al Cr Ash  Moisture
Control diet IT50 5200 S9YR 922 920
lest diet 17 .80 3.68 1.03  7.50  R.44
o crude protein
ol crde Tibre

.

Tahle 3: Haematology  of  Clarias  gariepinus broodstock  fed  formulated
(control; n=10) diet and those on grasscutter facces (test; n=10)

Week 0 Week R Week 12
Cawamgters Contral lish__ Test fish Control fish  Test fish Control fish _ Testlish
PEM ‘ 65109 A7 000 16.811.0 28.2104%  3BR:1Y 35.441.2
RIVEC s 107 2400 2.510.2 2.410.2 1.810.2* 2.6:4+0.2 2.102
T o gl 1o s INins 10.810.3 AR R IR 10.241.2
NN I B o 1499151 154.2019 156, 1652 149 6kd 4 153.941.2
S (O M 285111 N G I 289415 287408 2R.8%1.2
Poaal W g il 4110006 423631 42 3423 48.210.5¢ 40.941.9 44 526
Famphoestes (v 10700 275106 S29.01 1.5 28.812.1 322400 27.040.7 28.4+0.9
Heterophile gx 10" il 109103 a0 1w 14,140 3* 11,1405 12.60.1
I owmoptuls (x 107 12101 09101 131000 0.9+0.2 1.340.2 1.7£0.3
NMonoertes (a0 1) 12100 13402 13401 1.0L0.3 1,540.3 1.R+0.1

Pt presented as mean 4 standard ervor of mean
“Indicates sipnilicant differences (p = 0.05) ol test from control values
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Fable d: Plasma biochemical values of Clarias gariepinus broodstock fed
formulated (control; n=10) diet and those on grasscutter facces (test;
n=110)
T T hiemieal
paramciens Week O Week 8 Week 12
= e e T A | ) e ) e e A 1| |1 1) e U ) Control Test
Solivm (ol 1) 130 3117 12800024 131.811.9 118.413.2* 12K, 142.1 129.0£1.2
PPestassiim el S0inl 3.2103 531010 S.4402 4.9+0.2 5.340.2
C hilonle tmmol'h) DIRELS 1123428 1010115 R0.212.60* 100,121 101.741.6
i bsomates tommel 1) 208103 200540,2 21.040.4 18.8401* 19.9+1.2 20.1£0.3
Calonum (g 1 Rdi03 85102 8.340.2 §.4402 8.5¢0.1 8.440.3
Phesphorus (mphildl) 4.940.2 4.910.1 5.0+0.3 5.1404 4.840.2 4.840.3 .
Ulrea (gl 16.210.0 15.711.5 16.140.7 14.420.2¢ 16.540.4 15.9£1.1
Creatminge (mp/dl) 10954003 01,8940 08 0.9440.05 0.72+0.08* 1.05+0.02 0.99+0.06
AL (U 167.344.3 163.046.2 169.345.3 185.2¢3.9* 17324 .4 181.0£2.2
ALT v 3713 31.540.6 36.5+1.8 32.2%1.1" 34.1£1.2 34.2404
AST TN 2804 1.6 27.541.2 27.641.4 25.340.5°* 28.2%1.1 27.9+2.1
GOlten 7004 7.2104d 7.340.2 7.140.2 7.240.3 7.4+0.2
Fotal protem (eidh 5.910.2 5.740.2 60402 4.9¢0.1* 5.8:0.1 5.740.3
Albwmin (el 2710 28102 2 8101 2.1£0.2° 2.6%0.3 2.2+0.2
Cilvshlin (e/dly 3.24000 29101 3.240.1 2.8+0.4 3.2+0.1 3.5£0.2
Clhiolesterol gmpfdly 81,3127 RA0438 R1.3432 79.440.6* R1.9£1.9 82.2+2.7
__Diiglveetides(mp/dl) 63,0136 00134 65,0124 6(3.2:44.2 (3.2+2.1 04.5:1.2

Dt presented as mean § standard error of mean
Hlindicates sienificant differences (p = 0.05) of test from contral values
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Fig. 12 Mean weights of Clariax gariepinus broodstock fed
compounded dict (control) and those placed on grasscutter
faccal droppings (test)



