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LABEO HORIE AND LABEO FORSKALI FROM ASSIUT
(With 26 Tables and 22 Figures)

By
A. KHALIL; E.G. YOAKIM and U.M. MAHMOUD
(Received at 30/6/1982)

SUMMARY

The ranges and means of certain morphometric indices of L. horie
and L. forskalii and the significance of variation of such indices
accnraing to the total length were studied. Discrimination between
the two species was possible by making use of the significance
of differences between the regression coefficients of some of their
morphometric characters and the significance of Y-intercepts of
such characters. But for the pelvic fin ray count, all meristic counts
considered for L. horie were highly significantly different from
those of L. forskalii. In both species examined, a straight line rela-
tionship was found between the number of gill rakers on the first
fight gill arch and total length of the fish.

INTRODUCTION

Labeo species were reported by NAWAR and YOAKIM (1965) to be very common in Assiut
area. They belong to family Cyprinidae which was considered by NELSON (1976) to be the
most abundant family in most areas within its distribution. According to him, such family con-
tains more species than any other family of fishes. Taxonomic studies on cyprinoid fishes,
other than Labeo species, were the focus of research of many ichthyologists. To mention a
few, the following authors could be referred to: LACHNER and JENKINS (197%), BANISTER
(1973), BALESTRA and MURATORI (1974), TILAK and SINHA (1975), CASTELL (1976) and TOKI
and URUSHIDO (1978). However, few studies were carried out on the taxonomy of the genus
Labeo (BOULENGER, 1907; DU PLESSIS, 1963 and RAHMAN, 1974).

The objective of this paper is to study some of the morphometrics and meristics of Labeo
horie and Labeo forskalii from Assiut. It is hoped that the results of the present investigation

may give contribution to a better view of the taxonomic status of Labeo species of the
Nile.

MATERIALS and METHODS

The present investigation is based on the examination of random samples of L. harie and
L. forskalii which were collected from the commercial catch from Assiut fish markets during
the period October 1977 - June 1979. Table 1 shows the number and total length range of
the fishes examined for each of the morphometric and meristic characters considered in the
present investigation.

For each fish, 19 morphometric measurements were ﬁwade on the left side up to the nearest
millimeter. Those morphometric measurements included the total length (T.L), fork length (F.L),

Aﬂi.ltVel.Med.LVd.12,Nm24,198¢.
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standard length (S.L), pre-dorsal length (Pr. D), post-dorsal length (Pt.D), pre-ventral length
(Pr.V), pre-anal length (Pr.A), post-anal length (Pt.A), head length (H.L), snout length (Sn.L),
eye diameter (E.D), post-orbital length (Pt.0), caudal peduncle length (C.P.L), inter-nasal width
(In.W), nter-orbital width (lo.W), mouth width (M.W), head depth (H.D), body depth (B.D) and
caudal peduncle depth (C.P.D). Except for M.W, the definition of those morphometric measu-
rements and the calculation of the corresponding morphometric indices were carried out accor-
ding to KHALIL et al. (in press). The mouth width was considered as the distance between
the angles of the closed mouth. The M.W index was calculated by relating the mouth width
to the head length. The regression equations of S.L. PrD, PrV, Pr.A, HL, ED, B.D, C.P.L
and C.P.D versus T.L; also those of Sn.L, In.W, lo.W and H.D versus H.L were calculated.

The mernstic studies included counts of vertebrae, gill rakers on the first right gill arch,
fin rays and scales. Fin ray counts included the number of branched and unbranched soft rays
in each of the dorsal, anal, pectbral and plivic fins. Scale counts comprised the number of
scales along, above and below the lateral line and those around the caudal peduncle. All meris-
tic counts were carried out according to DU PLESSIS : 1963).

The data of the morphometrics and meristics were subjected to the Student's T-test and
analyses of variance and covariance according to SIMPSON et al. (1960).

. RESULTS
Morphometric Studies:

The ranges and means of certain morphometric indices of the fishes under investigation
and the significance of variation of such indices according to the total length are presented
in Table 2. This table indicates that all the morphometric indices considered for L. horie, except
those of the F.L and H.D, varied significantly according to the total length. In case of L. fors-
kalii, only the Pr.D, B.D, Sn.L and M.W indcices revealed significant variation according to
the total length; the remainder of the morphometric indices considered varied insignificantly
in that connection. The mode of variation of the morphometric indices of the fishes under
investigation according to the total length Is represented graphically in Figs. 1 - 18.

Analyses of variance and covariance revealed that the Pr.A and PLA indices of L. horie
were insignificantly different from those of L. forskaln —?P) 0.05). The C.P.L index of L. horie
differed significantly from that of L. forskalii (0.052>P >0.01). The remainder indices considered
for L. horie were highly significantly different from those of L forskalii {P(_U.EH).

in both fishes of the present mnvestigation, the regressions of S.L., Pr.D, Pr.V, Pr.A, HL,
E.D, B.D, C.P.L and C.P.D versus T.L; also those of Sn.., In.W, lo.W, and H.D versus H.L were
found to be linear. The respective regression equations were calculated and presented in Tables
3 & 4 Figures 19 - 22 show the close fitness of the mean observed values on the straight
lines, indicating that the regression equations expressing straight lines are correct and they
best fit the morphometric characters in question. In both fishes under investigation, the regres-
sion coefficients of all the aforementioned morphometric characters were significantly different
from zero value (Tables 3 & 4).

Application of Student's T-test showed that the regression coefficients of the Pt.V, Pr.A,
H.L, E.D, B.D, C.P.L, C.P.D and SnL of L. horie were highly significantly different from those
of L. forskalii (P & 0.01). The regression coefficients of the remainder morphometric characters
considered for L. horie were insignificantly different from those of L. forskalii.

Assiut Vet. Med. 1. Vol. 12, No. 24, 1984.
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Tables 3 & 4 show the significance of the Y-intercepts of regression lines of the mor-
phometric measurements considered for the fishes under investigation. In L- horie, the Y-inter
cepts of regression lines of S.L. Pr.D, Pr.V, Pr.A, H.L, E.D, C.P.L and C.P.D versus T.L and
those of lo.W and H.D versus H. were significantly different from zero; those of B.D versus
. and Snl and In.W versus H.L were insignificantly so.n case of L. forskalii, the Y-intercepts
of regression lines of Pr.D, Pr.A, E.D, B.D, C.P.L. and C.P.D against T.. and of In.W against
H.L were significantly different fram zero; those of S.L. Pr.v and H. against T.L and Sn.l.
lo,W and H.D against H. were meignificantly so. It s to be noticed that morphometric chara
cters having significant Y-intercepts would change according to the total length of the fish
and hence they are not reliable far taxonomic purposes. Morphometric characters having msigni-
ficant V¥ -intercepts would not chahge according to the total length of the fish and consequen-
tly they are reliable for taxonomic purposes.

Meristic Studies:

The distribution of counts of the total vertebrae, abdominal and caudal vertebrae, gill
rakers on the first right gill arch, lateral line scales, scales above and below the lateral line.
scales around the caudal peduncle and soft rays of the dorsal, anal, pectoral and pelvic fins
of L horie and L. forskalii are summarized in Tables 5 - 26.

f\pphcat:on of the analyses of variance and covariance revealed that but for the pelvic
fin ray count. all the meristics considered m the present investigation for L. horie were highly
significantly different P< 0.01) from those of L. forskalii. In both species undar investigation.
there was an insignificant relationship between the number of gill rakers on the first right
gill arch and the total length of the fish (for L. horie D.F = 103, F- 0.753, P> 0.05 for L
forskalii D.F - 48, F= 0.340, P>D.05) This result denoted the presence of a straight line rela-
tionship between the number of gill rakers and total length of the fish Le. the number of
gill rakers increased steadily with increase of the fish length.

DISCUSSION

In the present investigation, it was possible to discriminate between L. horie and L. for-
skalii i terms of the Pt.D, E.D, Sn.., Pt.0, MW, InW and lo.w index ranges and all the mor-
phometric index means except those of the Pr.A. and Pt.A Using the ranges and means of
some morphometric indices, BERRA and WEATHERLEY (1972) differentiated between Maccu-
llochella macquariensis and Maccullochella peeli. Also PAGE and BRAASCH (1976) were able
to differentiate between Etheostoma obeyense and Etheostoma simithi on the same basis.

Discrimination between L. horie and L. forskalii was possible by making use of the signi-
ficance of differences between the regression coefficients of some of their morphometerics.
Also, the significnace of Y-intercepts of some morphometric characters was helpful in this
conncention. LACHNER and JENKINS (1971), on the basis of regression coefficients and Y-inter-
cepts of some morphometric measurements, were able to differentiate between certain species
of Necomis biguttatus group. WASSEF (1973) calculated the regression coefficients of some
morphometric measurements of Diplodus sargus, Diplodus vulgaris and Oblada melanura in Alexa-
ndria without making comparisons between such coefficients. EZZAT et al. (1979) employedof
regression coefficients for the biometric comparison between Solea vulgans of Alexandria and
that of Lake Quarun.

In the present investigation, but for the pelvic fin ray count, all meristic counts considered
for L. horie were highly significantly different from those of L. forskalii. GODSIL and RYERS

Assiut Vet. Med. 1. Vol. 12, No. 24, 1984.
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‘1944) employed gill raker counts for the spicific identification of the Pacific tunas. Making
use of scale counts, DU PLESSIS (1963) differentiated between Labeo rosae and L. ruddi. AKIHITO
and MEGURO (1977) used the mean values of the total, abdominal and caudal vertebral counts
for the discimination between five species of the genus Callogobius. MARKLE (1977) employed
the mean values of the dorsal and anal fin ray counts for the differentiation between Rouleina
attrita and Rouleina maderensis.
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EXPLANATION OF FIGURES

Fig. 1 - 18  Vanatior of morphometric indices of L. horie and L. forskali according to
the total length.

Fige 19 Regressions of some morphometric measurements versus total length of L. forskalu.
Fig. 20: Regressions of some morphometric measurements versus total length of L. hore.
Fig. 21: Regressions of some morphometric measurements versus head length of L. hare.

Fig. 22: Regressions of some morphometric measurements versus head length of L. forskalu.
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Table | Number and size of fishes examined for morphometric mea
surements and meristic characters of L bhorie L forsk-
aliy

sS=E=maF=rs == ffS=mssIsssssscs=sczz=szzz=- T EEESEsr=mSmsscczzsusmn=E=s

L horie L forskaliy

Ttems of study ek - L - =5

No of T L. range No of T I. range
fishes 1n mm fishes 1in mm

Morphometrics 421 180 440 %0 260 540

Vertebrae 340 185 405 7 260 530

P111 rakers 104 240 370 49 265 395

tateral line scales 442 180 440 92 260 40

Scales above lateral line 423 Q

Scales below lateral line 4132 9

Scales around caudal 168 91

peduncle

Dorsal fin rays 455 42

Ana: fir raye 457 92

Pectora. fin rays 442 92

Palvic firn rays 448 92

e T =aEEsrszamcsTsis---mzazanas P——

Table 2 The ranges and means of different morphometric indices of L horie and [ forskalii and the
significance of variation of such indices according to the total length.
s==== sTE= == = === =: EEESESCsEsSsrossszs===
Species __ _ _ __ L  horie o L. forskalia .
Morphometric Index Index P Index Inex P
index range mean range mean
T L/F | 111 1:14 1 13 + 0.044 1 10 1 14 1.11 +# 0.014
T L/S. L 420 1 24 1.22 + 0.024 4+ 115 1.232 1.17 + 0.026
S L/Pr D 2.34 211 2.55 # 0.093 ++ 2 54 2.67 2.63 *+ 0.066 4+
8 uwPt.D 1 83 ¥ 73 1 66 + 0.068 o 1.74 1.84 1.81 + 0.062
S.L/Pr Vv 2.00 2.36 2.20 + 0.115 ++ 2.08 215 2.13 + 0 043
S L/Pr A 1 29 1.44 1.38 + 0.066 ++ 1.36 - 1.42 1.40 + 0.032
S L/Pt A 1 20 1.31 1 26 + 0.040 4 1 25 -1.28 1.27 + 0.037
8. LAC.P ¢ 5 04 6.28 5.40 + 0.345 ++ 8.45 5.96 5.74 + 0.292
S L/HL §.07 573 5.44 + 0.233 e+ 4.89 5.45 5.22 # 0.200
% L/B D 4 LN 4 55 4.32 + 0 235 ++ 3.69 4.30 3 99 + 0.299 .
H L/E D 3.82 4 17 414 + 0.341 4+ 5 69 6.85 6.12 + 0.56%
R L/8n.L 2 45 2.64 2.52 + 0.164 + L 87 1.93 1 90 + 0.073 4
H /Pt .0 259 2 87 2.69 + 0.163  ++ 3.24 3.56 3.38 + 0.206
HoL/M.W 325 387 339 + 0.240  ++ 2.51 - 2.76 2.66 + 0.219 *
H L/Tr W 3.06 3 41 2 23 + 0.193 ++ 3176 4.26 4.02 + 0.320
H L/Io W 1.7 - 1.89 1.84 + 0.107 + 2.06 - 2.28 2.13 * 0.113
H L/H D L 44 1 59 1.52 + 0.108 1.46 - 1.71 1.56 + 0.107
f PL/ACPD 1.26 L.58 1.50 + 0.129 ++ L 1.66 1.61 + 0.122
e e e L

4

(P

P >0.01)

© 0.05) insignificantly different from zZero.
(0.05

significantly different from zero.

++(P- 0.01) significantly different from zero.
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Table 3- Regression equations of the morphometric characters of
L. horie and the significance of their regression coe
fficients and Y-intercepts.
Morphome- Significance Significa-
tric chara- ~f regress- nce of Y-
cters Rugression squation 10n coeffic- intercept
ient
S.L S.L = -11.1213 + 0.8583 ?.L —+ ~+
Pr.D Pr.D = 9.9687 + 0.2886 T.L -+ Lo
BV Pr.V = 9.4798 + 0.3429 T.L Lad Lad
Pr.A Pr.A = 9.0216 + 0.5642 T.L -+ -+
H.L H.L = 3.9179 + 0.1376 T.L e e
E.D E.D =  2.4554 + 0.0283 T.L + —+
B.D B.D = -1.6623 + 0.1965 T.L - -
C.P.L C.P.L = -10.8297 + 0.1913 T.L . e
C.P.D C.P.D = -3,8015 + 0.1165 T.L - -
Sn.L Sn.L = -0.3485 + 0.4091 H.L —+ .
In.W In.W = 0.402 + 0.3010 H.L —+
Io.W Io.W = 2.1375 + 0.4918 H.L - .
H.D H. = 4 1182 + 0.5727 H.L - -
Table 4: Regression equations of the morphometric characters of
L. f_q_u]ggl);g and the significance of their regression
coefficients and Y-intercepts.
Marphome- Significance Significa- =
tric chara- Regression equation of regress- noce of Y-
cters ion coeffic- intercept
ient
s.L S.L = .1.5561 + 0.8562 T.L -+
Pr.D Pr. = 8.0078 + 0.2973 T.L Lo d Lo d
Pr.v Pr.v = 13,7122 + 0.4119 T.L -+ -
Pr.A Pr.A = -11.0999 + 0.6384 T.L Eed +
H.L H.L =  2,4736 + 0.1554 T.L - -
E.D E.D = 13,2397 + 0.0173 T.L -+ =+
B.D B.D = -31.6425 + 0, 3065 T.L i -
C.P.L C.P.L = 6.4546 + 0,1302 T.L -+ =+
C.P.D C.P.D = .2.5419 + 0.1001 T.L s *
Sn.L &n.L. = -0.,5833 + 0.5278 H.L -+ -
In.W InWw = .4,3611 4+ 0.3278 H.L b +
Io.W In.Ww = .0,5833 + 0.4833 H.L -
H. H.D = 0.6389 + 0.6389 H.L -+

(P >0.05) insignificantly different from zero.
+(0.05 >P >0.01) significantly different fram zaro.
++(P< 0.01) significantly different fram zaro.

-
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Table 5: Percentage distribution of the total vertebiril counts of

L. horie.
Wo. of vertebrae 39 40 41 Total
iio. of fish 38 280 22 340
0 11,18 82,35 ce4T
X » 8.0, 39.95 + 0.418

Table 6: Percentage distribution of the abdominal 2nd caudal
vertebral counts of L. horie.

e T Abdomimal e Caudal

fos 0of vertebrae 18 19 20 21 15 16 3T 318
o, of fish 4 220 114 2 6 120 213 1
% 1.18 65.29 33.53 0.59 1.76 35.29 62.65 0.29
X+ 8.0, 19.34 + 0.509 16.61+0.528

Table 7: Percentage distribution of the total vertebral counts
of L. forskalii.

No. of vertebrae 38 39 40 Total
Jo. of fish i2 58 - )
% 16.90 81,69 1.41

X + 8.0, 38.85 + 0.402

Table B: Percentage distribution of the abdominal and caudal
vertebral counts of L. forskslii,

Abdominal Caudal
llos of vertebrue 5 18 19 16 17 18
Ho, of fish 16 53 2 8 50 13
» 22.54 74465 2.82 11.27 T0.42 18,31
X + S.D. 17.80 + 0.467 17.0740.543
e e ETS-=SSeS-=—T = ==o=STISs —Sem

As'lJtVet.Med.,l.Vol.12,No.24,1984.




Table 10: Percentage distri-
bution of gill reker coumnts
on the first right gill reach

Table 9: Percentage distribution of
gill raker counts on the first

rizht gill arch of L. horie. of L. forskalii,
Fil o
rakers fish
60 2 1.92 45 3 6.12
61 5 4.81 46 3 6.12
62 4 3.85 47 4 g
63 9 8.65 48 3 6«32
64 5 4.81 49 5 10,20
& . by 50 2 4,08
& & 8.6 51 3 6.12
67 6 5077 52 3 6,12
68 20 19.23 53 1 2.04
69 1 10.58 54 5 10.20
70 4 3,85 55 3 o8
7 3 2,88 56 5 10,20
72 4 3.85 57 & e B
7 1 0.96 58 1 2.04
ke 3 o 59 2 4,08
75 1 0,96 s o
%% . " T 4+ S.D. 51.9444.260
CEEETESTEESET ==
- 2 1.92
78 2 1.92
T i 0.96
Potal 104

I+ 8.0, 67.64 & 4.474

== = ==
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Table 11: Percentage distribution of scale counts along the lateral
line of L. horie.

No. of latoral line scales 40 41 42 43 44 Total
o, of fish 14 104 212 103 9 442
:6 3.17 23.53 47.96 23.30 2.04

X + 5.0, 41.98+0,823

P el o T b T T T D —

Table 12: Percentage distribution of scale counts along the lateral
line of L. forskalii,

e i e e L B e P P e ]
No. of lateral line scales 39 40 41 42 43  Total
Ho. of fish 2 30 58 1 1 92
w 2.17 32‘61 44.57 1009 .1.09

I + 8.0, 41.9840.823

Table 13: Percentage distribution of scale counts =bove the lateral
line of L. horie.

Hoe. of scales above lateral line 6.5 Ts5 Total
o, of Pish i 416 423
0 l.65 98.35

p 4 _‘i.' S.D. T«48 I 0.128

Table 14: Percentage distribution of scale counts above the lateral
line of L. forsimlii.

=====

e e e e -t L ]

o, of secales above lateral line 5.5 .5 Te5 Total
wo. of fish 2 88 i 91
P 2.20 96.7T0 1.10

X 4 S.D. 6.49 + 0.182

sETssTs-sSsases =

e L = et e e e L P L D T
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Table 15: Percentage distribution of scale counts below the lateral
line of L. horie.

Fo. of scales below lateral line 5.5 6e5 Total
No. of f£ish 346 8¢ 432
2 80.09 19.51

X + S.D 5.70 + 0,400

Table 1l6: Percentage distribution of scals counts below the lateral
line of L. forskalii.

Wo. of scales below lateral line 4.5 55 Total
Ho. of £isgh 11 80 91
w» 12.09 87.91

X + s.D. 5.38 + 0.328

Table 17: Percentage distribution of scale counts around the caudal
peduncle of L. horie.

& o e ——

Ho. of caudal peduncle scales 16 17 18 19 20 Totel
Ho, of £ish 118 49 198 2 1l 368
% 32.07 13.32 53.80 0.54 0.27

X & 8.Ds 17,2440, 923

Table 18: Percentage distribution of sclae counts around the caudal
peduncle of L. forgkalii,

=|==== B e e L i L ]

o, of caudal peduncle scales 16 17 18 Total
Jdo. of £ish 85 4 2 91
- 93.41  4.40 2.20

X + s.D. 16.09 + 0.354

Assiut Vet. Med. 1. Vol. 12, No. 24, 1984.
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Table 19: Percentage distribution of dorsal fin ray counts of

E.u horis, .
e 1 T ==‘.=‘::‘.==‘::=E====::=.‘:=“£‘—‘=
Tlos of unbranched ITI+12 III+13 III+14 Total
and branched rays
Ho. of #fish 58 329 €8 455
w 12.75 72.31 14.95
X + 5.0, 16.02 + 0.527

Table 20: Percentage distribution of dorsal fin ray counts of
Le forskmlii,

No. of unbranched III+9 IIT+10 III+1l Total
and branched rays

No. of #£isgh 5 83 4 92
% 5.43 90,22 4.35

% s &1, 12.99 + 0.314

Fo. of unbranched and branched rays III+5 ITI+6 Total
io. of fish 380 77 457
% 83.15 16.85

X + 8.D. 8.17+0.375

======

Table 221 Percentage distribution of anal fin ray counts of
L. forskalii.

llo. of unbranched and branched rays III+5 Total
Ho. of fish 92 92
w 100
X 8

Assiut Vet. Med. ). Vol. 12, No. 24, 1984.
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Pable 23: Percentage distribution of pectoral fin ray counts of L. horie.

¥o. of unbranched T+12  I+13 T+14  I+15 I+16 Total

and branched rays

To. of £ish 10 37 126 196 73 442

% 2.26 8,37 28.51 44.34 16.52

X + S.D. 15.64 + 0.930

______________________ ——c = mme e oS e s e

Table 24: Percentage distribution of pectoral fin ray counts of
L. forskalii,

Fo. of unbranched I+14 I+15 I+16 I+17 Total
and branched rays

Ho. ejt fish 8 23 47 14 92
% B.T0 25 51.09 15.22

X + 8.0, 16.73 + 0.827

= == sSomEEE=TT

Table 25: Percentage distribution of pelvic fin ray counts of L. horie.

====

Tlo. of unbranched I+7 I+8 I+9 Total

and branched rays

Ho. of fish 9 429 10 448
G 2,01 95.76 2.23

X + 8.D. 9 4 0.206

mable 263 Percentage distribution of pelvie fin ray counts of
L. forskalil .

—— T T LT i
Fo. of unbranched and branched rays I+8 Total
ilo. of fish 92 92
% 100
b 9

Assiut Vet. Med. 1. Vol. 12, No. 24, 1984.
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Morphometric Measurements in mm
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