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REETLE TAXONOMY—WHERE SUBJECITVITY AND OBJECTIVITY

MEET
5.V Khokhar*, All A, Hashmi* aml Manzeor-ul-Hagque*

The data recorded on eight taxa of Bruchidae have been used to
prove that the concepts of 5u‘pj¢ctivit}' and objectivity meet at 2
point where taxonomist uses his strong inbutive power.

INTRODUCTION

For achieving objectivity, many coding and sealing metheds for taxono-
mic characters have been described, yet nonc of these can be eaclusively
recommended as the Numerical Taxonomists lack good ways of checking
phenetic resemblance on internal eriteria {Sneath and Sckal, 1973). The present
authors believe that if the end products of objectivity as well as subjectivity n
laxonomy ate compared, there may be 2 point “strong intutive powet”, where
both the approaches meet.  For this we started from an arbitraty coding to
standardization and then using median values of the characters to deleniate
the two states of "< and ‘—'. [t may be pointed out that the median values
have not beet reported earlier for this use. The results uchieved have been
depicted in the form of phenograms given in results and discussior.

This study envisages the six determined taxa (OTUs), namely Caryedon
opacus Arora (1), Caryeden prosapisus Arora (1), Caryedon aecaciae (GylL) (L1},
Bruchidius angustifrons Schilgky ([V). Callosobruchus macutatus (F .} (V), Callose-
Bruchus chinensis (L) (Y1) and two unidentified taxa Caryedon sp., (¥II),
Carpedon 3p. (VI

MATERIALS AND METHODS

Qur OTU (Operational Taxonomic Unit) was a nominal species and
rach species was represented by five individuals of both sexes. Average of
5 specimens was considered a character state.

These adults were preserved in 707 alcobol and permanent mounts were
prepared by the routine method of clearing, dehydrating, fixing and mounting.
Measucements were made with an ocular micrometer. Seventy charagters,

—
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bath qualitative and quantitative were recorded of all the OTUs undar study
{Table 1), A few of these were discarded on secount of their ambiguous nature
and only sixty were left out. These characters were coded dichatomously
a5 under:

{i} Lot cach row, wherever there was a wider gap bevween twa individuea]
McasUrements, o point was fixed arbitrarily and individuals buving
measurements above lnis point were termed *+°, and the remaining
aiEs Ce”,

(i) Characters were standardized using  the relution x -X/8.0.
whereX iy the character's value, X s mean and 8$.D. styndard
deviation of the row (Sokal and Sneaih, 1963). Al scores sbove
0 ware called *4* and all values 'O or below 0" were coded as —-

{ifi} The eight values in 4 row were arcanged in an dacending or decending
order, 40d the average of the two values in the contre of row was

considered the lmit betwsen 47 and "—" states. Values above
median were coded as "+ and the remaining ones as'—'.  Jo rows
where the obiervations were in edd number, contral value was used
s @ limi,

The gualitative characters o ull the three methods wore coded as di-
chtomous,

Simnilarity matrices {Tables 2—4) for the gbove threo coding methods
were prepared using the coefficient of Simple Matching (Sokal und Michner,
1958),  The relation for this association megsure is:

SSM - m/n

Where moare the positively 4 negatively matched pairs and 1 the total

nuriber of characters used.

To represent results, three phenograms (Figs. 1—3) woere generated by
the method provided by Hashmi and emptoyed by Chaudbry (1974, unpublished)
and Khokhar (1976, unpublished). This method i reproduced as under:

Simifarity Matrix of 5 species

OTifs A B C D E

& X

B 16 A

O 53 29 A

D (] 49 52 X

E 44 37 52 ] X

(4} Assume a hypothetical similarity matrix of 3 species of a genus as
depicted above,
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{t) Ta construct the phenogram proceed as under:

{i) link the pair of taxa with the highest phenetic similarity {i.e.
‘A7, 7, 33%).

it} determine the second highest sitilarity. This could be a single
taxon on the ‘A—C' pair or berween 2 single raxen.  To caleulate
the similarity between a single taxon and a linked pair, deteriming
the average. For example, the average similarity of ‘B’ 1o the
pair ‘A—C" is 22.3%. For the similarity matnx above, the
second highest correlation is between ‘D and ‘E” (70 o

{iii) determine the third highest linkage. You will have to consider
the similarity between pairs, i.e. ‘"A—C’ und ‘D—E" and between
the single taxon ‘B’ and the linked pair.

To compute the similarity between pairs, average all four
pertinent values. For sxample the ‘A—C" to ‘D-—E' similarity
is the average of 66%, 52%, 44% and 527, which is equal Lo
£3.5%  This is the third linkage for ths matrix illustrated.

{iv) determine at what level 'B’ is linked to the ‘A—C—D—FE
group by averaging the remaining values (6%, 28%, 195, and
A7% w25 25%0)

For the similarity mateix dlustrated, the phenogram given
below would be gencrated.

Lt - B

AREN}
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Table 2. Simifarity mairix based on arbitrarilty coded choractery

OTUs 1 Il 111 [y LY ¥I VII  vill
l i
11 .14 xx
11 i .72 AX
v .31 L ins AX
¥V L33 2T .33 -5 xx
V] .43 .37 30 .41 T3 XK
vl T8 T8 T8 .M 34 A0 KX
Y1l B85 T .13 30 b 42 LBY XX
Table 3. Similarity matrix based on standardived chargeter states
OTUs i 11 I1I v v V1 YIE VIl
1 xx
I .70 X%
LIl 63 .70 A%
&Y .26 30 36 XX
v 3l 3d 3] | XX
¥l A0 234 J3b 43 .75 KX
¥il A5 L1 B0 =11 .34 .26 xx
YIil 69 Tl .69 T 34 .28 .8l xx

Table 4. Similarity matrix based on median character states

OTts 1 [l m v ¥ ¥I VII VI
I XX
1 . 00 XX
i -1 .62 xx
Iv .20 .50 .58 xx
¥ B0 27 ! .55 i
¥I .48 .30 48 .46 .13 XX
¥1[ .6l 69 37 .36 32 .25 XX
¥In 67 LT .53 .26 L2 .30 .75 XX
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RESULTS AND DISCLUISSION

In this study as many characters were picked up as possible from the
included taxa and then the element of subjectivity was introduced by arbitrarily
coding the various characters by keeping in view the gaps in the magnitude
of quantitative characters and the state of qualitative characters.

To eliminate the variance 1o the sampling ol character, the process ol
standardization was carcied out. This approach also hclped to eliminate
subjectivity and introduce objectivity. Likewisc use of median valuss was
intended to introduce ohjectivity in achieving the resulls.

The phenogram penerated by these three coding methods are presented
in figures 1, 2 and 3 rospectively.  Surprisingly, thure sn't rmuch af o differcnce
in thess fipures, [t may safely be concluded that if a researcher takes taxonomic
devision after studying all aspects of organism, it may be as good a dectsion
us by someone who records all the available information about the organisms
and then derives a conclusion from the data or to put it in simple words, the
experience and thorough going study of a taxonomist helps him to get the

similar results both by subjective as well as objective methods.

The element of subjectivity and objectivity could thus be considered as
terms associated with immature and mature classifications respectively.  For
instance, if & vlassification is based only on a few specimens and has had no
statistical consideration, the results achieved are definitely going to be subjec-
tive. On the other hand if a classification has taken into consideration all
zspects of the organism, and then scanned out one or two characters, the classi-
fication is going to be as good as the one bused on many characters {objective).
ln sum, behind the current use of subjective and objective methodologies is
hidden the wealkness or the strength of intutive power of & scientist lor decision
making. The intutive power when strong enough and reflected in the arbitrary
coding {subjectivity), will still yield results which are likely to be obtained
theough the objective approach; that 1s, using statistical methods as advocated
by MNuraerical Tafonomists, And, this has been demonstrated quite explicitly
in the present siudy of the beetles by the identical shape of the three phenograms.



59

BEETLE TAXONMOMY

"W LMy BT

L

R sATOD webgpInTEg v

¥

§ A0 TR |, L L
T BRE L el UTAMEERTAD e T S T L
- ATV SRR e R WAAEE WeUISNTIES L s
i ks 1
5 -
1
1 - »
ﬁH —.1 ‘.. '
-..l -ll
™
v o
) _ L

L

e




£l PAKISTAN JOURMAL OF AGRICULTURAL SCIENCES
LITERATURE CITED

Chaudhey, W.M., 1974, Predatory mites of the famulics Phytoseidae and
Stigmaedae from Pekistan. Ph.D. Thesis. Univ. of Agri, Lyutlpur.

Khokhar, M.5.M., 1976 Affinity by Numerical Taxonomy Techaique in
species of Bruchidae, M.3¢. Thesis. Univ. of Agri., Lyallpur.

Sneath, P.H.A. and R.R. Sokal, 1973, Numerical Taxonomy, The Principles
and Practice of Numerical Classification. Freeman & Co., 3an Francisco,
US.A 5Tipp

Sokal, R.R. and C.D. Michner, 1958, A statistical method for evajuating
systematic relationship.  Univ, Kansas Sei. Buil. 38: 1409—1437.

Sokal, R.R. and P.H.A. Sneath, 1963, Principles of Numerical Taxonomy.
W H. Freeman & Co., San Francisco, U.5.A. 359 pp.



