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A NEW GENUS AND SPECIES OF THE GALERUCINAE (COLEOPTERA: 
CHRYSOMELIDAE) FROM PEAR TREE IN WEST PAKISTAN 

MOHAMMAD ABDULLAH and (Miss) SHAMEEM SAEED QURESHI 

Central Laboratories, Pakistan Council of Scientijc and Industrial Research, Karachi 

(Received April 17, 1968) 

A new genus (Abdrrllalrirrs gen. n.) and species (A. skameetnoe sp. n.) has been described from material 
collected on pear tree (Pyrrrs communis L.) in Dobi, West Pakistan, now deposited in the West Pakistan Agricultural 
University at Lyallpur. 

Introduction 

We have now completed the study of the His- 
pinae, Cassidinae, Chrysomelinae and Halticinae 
of Pakistan (Abdullah and Qureshi, in press) and 
are examining the remaining subfamilies of the 
Chrysomelidae of Pakistan. Our work could be 
considered a supplement of the Fauna of British 
India series on the Chrysomelidae by S. Maulik 
as far as Pakistan is concerned. We have received 
a very interesting galerucine beetle collectec! on 
pear tree from Dr. Mohammad Yunus of the 
West Pakistan Agricultural University, Lyallpur, 
which is described below. In  the key of Maulik 
(1936: 88), the material keys out to the last couplet, 
where it is quite different from both Sastra Baly, 
1865 and Galerotella Maulik, 1936. Maulik's key 
(op. cit.) should be modified as follows: 

23. Third antennal segment nearly as long as 
second; elytron truncate a t  apex; pygidium ex- 
posed Abdullahius gen. n. 

Third antennal segment much longer than 
second; elytron entire, covering the pygidium 

24 

24. Pronotum with punctures differing from 
those of the elytra; elytra with the clothing of hairs 
always more than that of pronotum 

Sastra Baly, 1865. 

Pronotum and elytra equally punctate with the 
same kind of punctures and hairy to an  equal 
extent Galerotella Maulik, 1936 

Before giving a formal description, it seems use- 
ful to mention that the inner lobe of the tarsal 
claw is short and one may confuse the claws as 
being appendiculate. In the keys of Maulik 
(1936), the specimen would then come out to 
section IV D (p. 273) and to couplet 5 (p. 291) 
but would not fit either alternatives being much 
different than either Anastena Maulik, 1936 or 
Kanarella Jacoby, 1896. However, in considera- 

tion of Maulik (1936: fig. 28 b), we regard the 
tarsal claws as bifid. 

Description 

Abdullahius, new genus 

Body oblong, widened behind, apex of abdomen 
exposed (since the elytra are truncate). 

Head together with the eyes a little narrower 
than the front margin of pronotum; vertex gently 
convex, frons depressed or concave in middle and 
sparsely hairy; clypeus concave in middle and 
convex on sides, being hairy on sides and near 
clypeolabral suture; labrum broader than long, 
with the front margin broadly and narrowly emar- 
ginate, surface smooth and with a few longish hairs; 
a short, median tubercle present between frons 
and clypeus; mandible toothed a t  apex; maxillary 
palp with the apical (i.e., fourth) segment conical, 
nearly twice as long as penultimate segment; 
labial palp with the apical (i.e. third) segment 
conical, nearly as long as penultimate segment. 
Eyes strongly convex, protuberant, slightly oblique. 
Antenna long, slender, extending slightly beyond 
the middle of elytron, hairy; first segment long, 
club-shaped, slightly arched dorsally; second and 
third very small, nearly equal, second being swollen 
or thick; fourth longest, about four times longer 
than third; fifth to ninth nearly equal in length, 
slightly longer than tenth and eleventh; apical 
or eleventh segment nearly as long as tenth. 
Pronotum nearly twice or more broader than long, 
hairy along margins, very slightly narrowed to- 
wards the base, sides and basal border margined 
but not front border; front margin almost straight, 
being slightly raised near sides; posterior margin 
widely and uniformly rounded; sides broadly 
rounded; anterior lateral angles thickened, pos- 
terior widely obtuse; each corner having a long 
seta arising from a pore; dorsal surface convex 
(side margins being nearly straight), a slight 
transverse depression apparent near middle, pun- 
ctures not visible a t  even fairly high magnification 
apparently impunctate. Scutellum triangular with 



ASHRAFIA ANWARULLAHI, A NEW GENUS AND SPECIES O F  THE GALERUCINAE 
(COLEOPTERA: CHRYSOMELIDAE) FROM WEST PAKISTAN 

MOHAMMAD ABDULLAH and (Miss) SHAMEEM SAEED QURESHI 

Central Laboratories, Pakistan Council of Scientijc and Industrial Research, Karachi 

(Received April 17, 1968) 

A new genus (Ashrofiia gen. n.) and spccies (A.  ancuorr~llal~i sp. n.) of the galerucine beetlc group charac- 
terized by haviug all claws appendiculate, wings present, elytral punctures confused, prothorax not elongat- 
ed, and pronoturn without depression is described from Wcst Pakistan. The  genus is in certain anatonlical 
respects related to Kortarello Jacoby, 1896. 

Introduct ion Descript ion 

Dr. Syed Hamid Mahmood of the University 
of Karachi has kindly allowed us to study the 
collection of beetles in his charge. In  this, we 
discovered a n  underscribed galerucine chrysomelid 
beetle which keys out to section IV D and the 
genus Kanarella Jacoby, 1896 in Maulik (1936: 
29 1). This key needs to be modified as follows: 

5". Fourth antennal segment much thicker 
than third Anastena Maulik, I 936 

Fourth antennal segment almost as thin as the 
third 5b 

gb. Head together with the eyes as broad as 
the front margin of the pronotum; antenna with 
second and third segments almost equal, fifth 
shorter than fourth; pronotum nearly as broad as 
long; impunctate; scutellum with the apex round- 
ed; epipleuron vanishing before reaching the apex 

Kanarella Jacoby, 1896 

Head together with the eyes distinctly narrower 
than the pronotum; antenna with the third seg- 
ment distinctly longer than second, fourth and 
fifth nearly equal in length; pronotum nearly 
twice as broad as long, sparsely punctate; 
scutellum with the apex pointed; epipleuron 
continued as a very narrow strip upto the apex 

Ashraja gen n. 

Ashraja, new genus 

Body oblong, narrowed a t  apex, broadened 
towards base, widest near base. 

Head together with the eyes distinctly narrower 
than the pronotum; upper surface slightly convex, 
minutely punctate; vertex separated from frons 
by a transverse line; frons with a Y-shaped line; 
clypeus raised; labrum wider than long, widely 
shallowly emarginate in front, with a few longish 
hairs; mandible bifid a t  apex; maxillary palp 
with the apical segment conical, nearly as long. 
as penultimate segment; labial palp with the apical 
segment conical, shorter than penultimate segment. 
Eyes strongly convex, longer than wide. Antenna 
long, narrow, slender, running upto nearly one 
third distance near elytral apices; first segment 
long, club-shaped; second and third se,pents 
small, third segment distinctly longer than second; 
fourth nearly three times longer than third; fifth 
and fourth not much different in length; fifth to 
tenth nearly equal, only slightly and gradually 
shortened; eleventh as long as tenth, tapering a t  
both ends. Pronotum nearly twice as broad as. 
long, somewhat narrowed towards the base; sides 
slightly rounded; anterior and posterior margins 
slightly concave; each corner with a seta-bearing 
pore; upper surface uniformly convex, without any 
depressions a t  all, distinctly, sparsely punctate. 
Scutellum moderate, triangular, with the apex 
Dointed and the surface impunctate. Elytra 
hot much broader a t  base than the prothorax; 

We have compared Our with the shoulders not prominent; densely punctate; with 
following genera and species likely be found in two longitudinal lines (not elevated) running from West Pakistan, and found it to be generically as base to apex on each elytron. undeUide sparsely 
well as specifically distinct. covered with fine hairs; epipleuron broadest near 

base, abruptly narrowed behind the middle but 
Charaea Baly, 1878: C. flaviventre Baly, 1878; continued as a very narrow strip up to the apex; Morpho~phaera B a l ~ ,  1861 : M. jaPonica (Hornstedt., legs longish, slender, tibial spurs prominent first 

I 788) ; Byukta Maulik, 1 9 3 ~  : B. flaviventre ( B a l ~ ,  segment of posterior tarsus longer than corres- 
1878); Cneorane B a l ~ ,  1 ~ ~ 5 :  rugul$ennis B a l ~ ,  ponding of either the front or the middle 
1886; C. varz;bes Jacoby, 1896; Dercetis Clark, 1865: tarsus, and longer than the following segments D .  puncticollis (Jacoby, 1889); D .  dimidiaticornis together; claws appendiculate. 
(Jacoby, 189 I )  ; Monolepta Erichson, 1843 : M. 
nigrobzlzneata (Motschulsky, 1860). Type of the genus: Ashraja anwarullahi sp. n. 
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THE DUNG-ROLLERS OF PAKISTAN WITH OBSERVATIONS ON THE GENUS ANOMALA 
INCLUDING THE ECONOMIC IMPORTANCE AND DESCRIPTIONS OF NEW 

SPECIES FROM KARACHI (COLEOPTERA: SCARABAEIDAE) 

MOHAMMAD ABDULLAH and (Miss) ROSHAN ARA ROOHI 

Central Laboratories, Pakistan Council of Scientijc and Industrial Research, Karachi 

(Received April 30, 1968) 

Distinguishing characters and keys t o  the identification of the families (Lucanidac, Passalidae, Trogidae, 
Acanthoceridae, Gcotrupidae and Scarabaeidae) of the superfamily Scarabaeoidea, the subfamilies (Ochod- 
aeinae, Chironinae, Orphninae, Hybosorinae, Scarabaeinae=. Coprinae, Aphodiinae, Dynastinae, Cetoniinae, 
Desmonychinae, Hopliinae, Rutelinae, Euchirinac and Melolonthinae) of the family Scarabaeidae, the tribcs 
(Adoretini, Peltonotmi, Parastasiini, Anomalini and Ad~rrh in~pt i in i )  of the subfa~nily Rutelulae, the gencrn 
(Rhinyptin, Tropiorrhynchus, Callistopopillia, Doctylopopillin, Popillia, Trichanomala, Spilopopillin, Mimela and 
Anonlala) of the tribe Anomalini, and 39 species of the section VI of thegenus Anotrraln, 14 species of West 
Pakistan and 59 spccies of East Pakistan are given. Three new species (A. ashrafii, A. qadrii and A. slrofqati) 
are described from Karachi. Tables sunitnarizing the host plant records ofAnomnln species and their seasonal 
distribution are also included. 

Introduction 

This is the first report of research work comp- 
leted on a project undertaken involiving the 
scarab beetles of our country. 

The beetles treated here belong to the super- 
family Scarabaeoidea (Polyphaga-Haplogastra) 
and are also classified as Lamellicornia by some 
authors. The name is derived from the fan shaped 
(or lamellate) antenna of these beetles which is 
suggestive of their specialized olfactory powers. 
The adults are adapted for burrowing in having 
a compact and heavily sclerotized body and spinous 
front tibiae. The central nervous system is con- 
centrated in the anterior part of the body. The 
larvae and some adults have vocal organs and 
produce sound. Some of the species are pests of 
economic importance (see Table I ) .  

I. Key and Distinguishing Characters of the Families 
of the Scarabaeidea (Crowson, I 955) 

~ ( a ) .  ADULT. Head: antenna ten-segmented, 
segments of the club dull and pubes- 
cent. Thorax: elytra completely co- 
vering abdomen and spiracles in 
repose. Abdomen: number of sternites 
visible 5 (111-VII), they are usually 
flat and sharply set off a t  the sides 
from the vertical pleurites; spiracles 
dorsal, in the membrane a t  the sides 
of the tergites; aedeagus with the 
median lobe well-developed and 
sclerotized in its apical part beyond 
the basal-piece, internal sac usually 
small and simple. 

LARVA. Head: Maxillary stipes without 
a row of spines (stridulatory file) on 

its dorsal face; galea and laciniarcom- 
pletely separate. Abdomen: anus often 
a longitudinal slit.. .............. . 2  

(b). ADULT. Abdomen: number of sternites 
visible 6 (111-VIII), rarely with 
sharply set off pleurites; aedeagus 
with the median lobe almost entirely 
membranous, the - eversible internal 
sac large and complex. 

LARVA. Head: maxillary stipes almost 
always with a row of spines on its 
dorsal surface. Abdomen: anus Y- 
shaped or V-shaped or transverse, 
never longitudinal; tergites always 
with two or three distinct transverse 
convex folds.. ................... a 5  

s (a). ADULT. Species usually elongate and 
parallel-sided. Head: antennal club 
with lamellae often more than three, 
not closely co-adapted; mandibles 
large and freely projecting. 

Thorax: tarsal claw with a well-developed 
bi-or plurisetose empodium in between. 

LARVA. Thorax: Mesocoxa with a stri- 
dulatory file on posterior face against 
which hind leg works. 

Abdomen: terga without transverse folds. 

(b) . ADULT. Species of more or less rounded 
and convex shape Head: antennal 
club with three closely co-adapted 
lamellae; mandibles small, not cons- 
picuously projecting. Thorax : tarsal 
claw with empodium small or absent, 
not setose. 



A KEY TO THE SPECIES OF THE ANOMALINI (RUTELINAE) OF PAKISTAN WITH 
REDESCRIPTION OF MIMELA HORSFIELDI HOPE (COLEOPTERA : SCARABAEIDAE) 

MOHAMMAD ABDULLAH and (Miss) ROSHAN ARA ROOHI 

Central Laboratories, Pakistan Council of Scientijc and Industrial Research, Karachi 

(Received April 30, 1968) 

Keys (with distinguishing characters) for thc identification of the species of the Anomalini of West and 
Eact Pakistan are prescnted along with the redescription of a male of iMimeln 1tor.lfieldi Hope, 1836 fro111 Jang- 
shahi, Sind-a new record. 

I. Introduction 

In  the preceding paper (Abdullah and Roohi) 
we presented keys to the genera of the Ano- 
malini of Pakistan, and species of Anomala 
Samouelle, 1819 found or likely to be discovered 
in East and West Pakistan. In  this paper we 
shall present a key to the remaining species of the 
Anomalini from East and West Pakistan in addition 
to redescribing a male of Mimela horsjieldi Hope, 
1836 from Sind, West Pakistan. 

(a) Key to the Species of the Anomalini of West 
Pukistan 

(Arrow, 1 g 1 7) 

( I )  Genus Anomala Samouelle, 1819 

Vide Abdullah and Roohil 

(2) Genus Callistopopillia Ohaus, 1903 

I. Bright metallic green above and beneath, 
with the sides of the elytra (but not the 
extreme edges) golden and in part fiery- 
red, the tarsi blue black; mesosternum 
forming a horizontal process. . . . . . . . . . . .  
. . . . . . .  .C. iris (Candeze, 1869) Arrow, 

'9'7 

Steely bluish or greenish black, with the 
scutellum, elytra (except a t  the edges), 
the femora and parts of the tibiae, and 
the lower surface of the body lurid cop- 
pery-red; mesosternum vertical in front 
........ C. lurida Arrow, 19 17 

(3) Genus Mimela Kirby, 1825 

I .  Pygidium clothed with conspicuous hair. .2 

Pygidium without conspicuous hair; deep 
metallic green above and beneath, in- 
cluding the legs, with fiery-red markings 
upon each side of the middle of the pro- 
notum, and an  oblique median longitudinal 

stripe upon each elytron, uniting a t  the 
apex with a lateral stripe.. . . . . . . . . . . . .  
........ M. horsjieldi Hope, I 836 

Deep grass-green above, with the clypeus, 
the sides of the pronotum and the sides 
and apices of the elytra vaguely paler, 
the lower surface reddish coppery, the 
femora orange, the tibiae dark red and the 

. . . . . . . . . . . . . . . . . . . . .  tarsi nearly black. 
M. passerinii Hope, 1842 ........ 

Deep metallic green, with the tibiae and 
tarsi coppery red, and the mouth, anten- 
nae, front and middle femora, and the 
extreme lateral margins of the prothorax 
testaceous.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

M. pectoralis Blanch, 185 I ........ 
(4) Genus Popillia Serv., 1825 

I Pygidium without hairs; clypeus transverse 
semicircular; deep steel-blue, indigo-blue,. 
or nearly black, above and beneath, with 
the sides of the sternum and abdomen 
not very thickly clothed with coarse greyish 
hair. . . . .  P. Vanea Hope, 183 1 

Pygidium decorated with pale hairs, generally 
in two patches. . . . . . . . . . . . . . . . . . . . .  .z  

2 Pronotum without hair above.. ......... 3. 

Pronotum more or less hairy.. ......... .q 

3 The four inner elytral striae entire, similar 
and equidistant; deep metallic green, 
golden green, or fiery-red, with the lower. 
surface usually deep green and the elytra. 

................................ orange-red.. 
. . . . . . . .  P. clyPealis Ohaus, 1897 

Second elytral stria more or less disrupted; 
brilliant metallic crimson, less frequently 
golden green, with the lower surface and 
femora usually deep green and the elytra. 
orange-red with a rosy metallic tinge. ... 
........ P. cupricollis Hope, 183 1 



STUDY ON THE PATHOGENECITY OF PYTHIUM VEXANS DE BARY, PHYTOPHTHORA 
SPP. AND PHYTOPHTHORA CACTORUM 

Department of Botany, University of Karachi, Karachi 

(Received November 17, 1967; revised February 7, 1968) 

Pyfliiunr vrxans  D e  Bary, Pltytophrkora spp. and Phytopltthora cncloruni were compared for pathogenecity on 
carnations (Dia~itkrrs caryopliyllrjs) variety R e d  Sim. Plzyloptlrorn .ipp. was most pathogenic followcd by Phy-  
toptllora cnctor~rr7~ and Pytlii~rrn vcxnris. Several methods of testing pathogenecity were used in the green house. 
One method in which the inoculum from potato dextrose agar was blended with sterile water and poured in the 
vicinity of root zone, gave the best and consistent result in repeated tests. 

Many if not most fungi grow over a range of 
16-280C1-3 and are more pathogenic a t  higher 
temperatures.' However, the information regard- 
ing the pathogenecity of Pythium vexans De Bary 
(P44), Phytophthora spp. (P14) and Phytopthora 
cactorum ( P I ~ A )  on carnations (Dianthus car yophyl- 
lus) variety Red Sim, on compai-ative basis is very 
meagre. The present investigation concerns with 
the influence of temperature on the pathogenecity 
of these organisms. 

The optimum for radial growth of mycelium on 
potato dextrose agar plates for all the three 
organisms was 24-28OC, whereas the dry weights 
of P44, P14 (18-day old culture in potato dextrose 
broth a t  27°C were 0.367 g, 0.879 g and o .  171 g, 
respectively. 

Material and Methods 

Pythium vexans was mildly pathogenic to carna- 
tions variety Red Sim. I t  caused discoloration of 
roots and stunting, but wilting was not noted. 
Phjltophthora spp was the most virulent pathogen. 
I t  killed the plants a t  80-goF, and the plants that 
did not wilt were severeIy diseased. Phtophthora 
cactorum was a mild pathogen a t  all temperatures 
tested. 

Phytophthora spp showed ability to infect the stem 
a t  the soil line, slightly above or further down 
below the soil level, and it caused typical wilting 
and collapse of the entire plant. The fungi in- 
vaded the stem where it grew systemically, causing 
stem collapse and eventual death. After infection, 

TABLE I .-INFLUENCE OF TEMPERATURES ON 

ROOT AND STEM INFECTION OF CARNATIONS 
INOCULATED WITH P-44, P-14 and P- I ~ A .  

Total No. Total No. Total No. 
The inoculum was poured in the vicinity of the T~~~~~~~~ of plants of plants of plants 1 

root zone and stem of the plant below the soil level tested infected wilted 
I 

in a 3-in pot. Five-day old cultures grown on -- 
PD.4 medium were taken, the cultures stripped 
off and mixed with sterile water in a waring blender 75°F 

fbr I min. 

The pathogenicity tests were conducted for 
8-15 days in the greenhouse a t  65-75OF and a t  
controlled temperatures of 80-90°F. At the con- 
clusion of each experiment the plants were care- 
fully removed from the soil, washed and measure- 
ments taken. The latter included stand counts, 
determination of length of shoot and root, 
symptoms severity of injury, weight of the plant 
and flowers. Recovery tests were made for con- 
firmation. The experiment was repeated 3 times 
using 8 replicates in each test. 

Results 

The relative pathogenecity of the three genera 
studied are given in Tables I and 2. 

P-44 
P-14 
P - I ~ A  
Control 

p-44 
P-14 
P - I ~ A  
Control 

p-44 
P-14 
P- I qA 
Control 



BOTTOM FAUNA OF THE STREAMS OF KOHAT DISTRICT AND KURRAM AGENCY 
AFTER WINTER RAINS 

zoology Department, Gordon College, Rawalpindi 

(Received January 4, 1968; revised February 5, 1968) 

The productivity of  the bottotn fauna of the streams of Kolia! district and Kurram Agency has been 
determined by nuniber and weight per unit area after winter rains and it has been compared with that of the 
ponds of the samc areas. Thc productivity of bottom fauna is h i ~ h  in some of the streams while it is utually 
high in all ponds. More than 50% of fishes live on bottom organisms. 

Introduction 

The purpose of the present investigation is 
primarily to determine the production of bottom 
organisms in the streams of Kohat district and 
Kurram Agency by number and weight per unit 
area, to compare the production of bottom or- 
ganisms with that of ponds in the same regions, 
and finally to correlate bottom organisms with the 
food of fishes. 

Physical .Features 

The areas under investigation are in Kohat 
district and Kurram Agency in the north-west 
of West Pakistan. In  the north-west of West 
Hindukush Range runs from the plateau of Pamir. 
Minor ranges run from the Hindukush to the 
Kabul river. The Safed Koh Range is on the 
south of the Kabul river and runs east and west. 
The Safed Koh mountain has an average height 
of 12000 ft and is frequently covered with snow. 
The Kurram river lies in the south of this range 
and is fed by the streams from the Safed Koh. 
Kurram Agency lies in the upper part of the 
Kurram valley which provides a route to Kabul 
and Ghazni through the Piewar Pass on the Durand 
Line. The agency is surrounded on three sides 
by Afghanistan. The main town of the agency 
is Parachinar which is 5000 ft high. The greater 
part of the agency is hilly. 

Icohat district is bounded on the north by 
Peshawar district; on the north-west by Orakzi 
Triah; on the south-west by Waziristan; on the 
south-east by Bannu and Mianwali districts and 
on the east by the Indus. The district consists 
of ranges of broken hills whose trend is cast and 
west and between which lie open valleys. The 
ranges are of no great height. Kohat proper is 
1600 ft and Hangu 2800 ft above the sea level. 
The general slope is to the east towards the Indus, 
but on the south-east, the fall is towards the west 
into the Kurram river. Thal, Hangu and Kohat 
are  situated in the lower part of the Kurram valley. 

The beds of Kohat contain red clay and lime- 
stone in which Nummulites and other fossils are  
found. The basal Hangu beds are of sandstone 
and shale with abundant molluscan fauna. Above 
the limestone there is gypsum and red clay. 
Nummulites are also present. The bottom of 
streams consists of boulders, gravel, sand and silt. 

The average minimum and maximum tem- 
peratures of Parachinar is 28.6"F and 87.7"I: 
respectively and the average rainfall is 30.25 in. 
Kohat is quite cold in winter and hot in summer.. 
The average rainfall is 18 in. 

Methods 

Bottom samples were collected with a Surber- 
one sq ft sampler in riffles and with Ekman dredge 
in muddy areas of streams and ponds. Samples. 
were washed through sieves to separate sand, silt, 
gravel and debris. The samples were placed in 
wide mouth bottles and preserved in 10% form- 
aldehyde solution. At last two samples were 
taken from each place. In  the laboratory samples. 
were washed to remove silt and formaldehyde. 
The material was placed in petri dishes, and 
animals were picked under a dissecting binocular 
microscope. The animals were identified and 
recorded for each sample. The identification. 
was done up to class, order or genus as this is 
sufficient for present study. The animals of each 
sample were preserved as a n  individual sample . . .  
in vials. 

In  addition to bottom organisms, fishes were 
also collected generally from the same areas and 
preserved in formaldehyde solution. In  the 
laboratory these fishes were dissected and the 
contents of their stomach and intestines were 
studied to show how bottom organisms were being 
used as food. 

Sampling Stations: For collecting bottom samples,. 
the whole area was divided into Kohat, Hangu, 
Thal and Kurram Agency regions. 
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OVICIDAL AND LARVICIDAL ACTIONS OF PETKOLIN AGAINST RED SPIDER MITES 

(ACARINA :TETRANY CHIDAE) 

(Mrs.) TASNEEM AHMED and M. ANWARULLAH 

Central Laboratories, Pakistan Council of ScientiJic and Industrial Research, Karochi 

(Received March 20, 1968) 

Toxicity of Petkolin A, Petkolin M and Petkolin S has been studied in the Laboratory against eggs and larvae 
of red spider mites, Tetranycltrrs telarius (L.). Results were compared with other standard chlorinated acaricides 
such as Aramite [2-(p-t-butylphenoxy)isopropyl-2-chloroethy sulphite), Chlorobenzilate (ethyl 4,4'-dichloro- 
benzilate), and Ovex (p-chlorophenyl-p-clllorobenzene sulphonate). 

Introduction 

I n  continuation of the previous work,' investi- 
gation was carried out to evaluate the ovicidal 
and larvicidal potentialities of the new pesticidal 
 product^^^^ that have been obtained through 
the chlorination of indigenous and imported pet- 
roleum cuts by Qureshi.4 

Materials and Methods 

Criteria of Morta1itjl.-Larvae were considered 
as dead if they failed to crawl forward when pro- 
dded with a needle. "Live eggs" were calculated 
on the basis of hatched nymphs found. Eggs 
which do not hatch were listed as "dead". All 
percentages are based on total living and dead 
forms found. Mortality counts were made with 
the low power of a stereoscopic microscope. 

Ovicidal Effect.-Five adults females were placed 
on the leaf of bush bean (Phaseolus vulgaris). After 
48 hr they were destroyed and the number of eggs 

laid counted. The leaf was then detached from 
the plant and dipped in different concentrations 
of the candidate materials for a period of 3 sec. 
After that i t  was kept under laboratory conditions 
(30 f r °C  and 75 f 5  R.H.) on soaked cotton in a 
petri dish. The record of hatched and unhatched 
eggs was taken after a week. 

Immediate Effect on Immature Forms.-Again five 
adults females were placed on each leaf and left 
for 48 hr, then removed with the help of a camel 
hair brush. Five days later when all the hatched 
forms were in the larval or protonymphal stages, 
the leaf was sprayed by means of the S.T.-4 
Laboratory Spray Tower, and mortality checked 
after 48 hr. Four replicates were taken in all 
instances. 

Results 

Eggs dipped in 1% Petkolin M gave 68:/, 
mortality after 72 hr, whereas those treated with 
5% gave 100% mortality. In similar experi- 
ments 0.5% Aramite and 0.5% Chlorobenzilate 

Petkol in 

2% 3% 

Concentrat ions - 5 Concentrat ions .. . C oncent ra l  ions 

Fig. 1.-Histogram showing per cent Fig. 2.-Histogram showing per cent Fig. 3.-Histogram showing per cent 
mortality with various concentrations of mortality with various concentrations of mortality with various concentrations 
Petkolin A against eggs. Petkolin M against eggs. of Petkolin S against eggs. 



STUDIES IN THE PROCESSING AND UTILIZATION OF GREASE-LIKE WASTE PRODUCT 
FROM THE EPHEDRINE PLANT OF MARKER ALKALOIDS, QUETTA 

G. MUSTAFA ALI and RIAZ AHMAD 

Paints and Plastics Research Division, Central Laboratories, Pakistan Council of Scientijc and Industrial 
Research, Karachi 

(Received June 16, '1966; revised June 15, 1968) 

A grease-like tacky product of greenish black colouc is obtained as a by-product in considerable quantities 
(1500-2000 lb per month) at the Ephedrine Processing Plant of Marker Alkaloids, Quetta. The  greasy nature 
and high acetyl number led to the processing of this material with a view t o  get products of industrial utilization 
in wax-based compositions. Methods of processing and the characteristics of the resulting products have been 
described in detail. Possible uses of such products have also been suggested in this paper. 

Introduction 

A grease-like tacky product of greenish black 
colour is obtained as a by-product in considerable 
quantities (1500-2000 Ib per month) a t  the 
Ephedrine Processing Plant of Marker Alkaloids, 
Quetta. The physical and chemical constants of 
the raw grease are as follows: Moisture 8%;  
inorganic matter (dust) 2 %  ; acid number 20-2 I ; 
saponification number, 135-140; iodine number 
100-104; unsaponifiable matter 40-45%; acetyl 
number 77-80; and m.p. 40"-45°C. 

Previous work reported by Siddiqui and HahnI 
was limited to the extraction and characterisation 
of saponifiable and unsaponiable matter of the 
grease. The present investigations were under- 
taken to study the possible industrial utilisation 
of the grease employing the methods of recrystalli- 
sation, sulfonation, decolourisation with subsequent 
recrystallisation, distillation with or without 
vacuum, and deodourisation. 

Processes 

Recrystallisation.-When the grease was recrys- 
tallised thrice with hot alcohol, a resin-free, a pale 
green colour solid was obtained in a yield of 20%. 

The product melted a t  63-65°C. The recrystallisa- 
tion reduces iodine number, unsaponifiable content 
and the acidity but improves colour and hardness 
of the product. Acid value 13 .8 ;  saponification 
value I 3 1-1 33 ; iodine value 56-58; unsaponifi- 
able content 25-3oyo. 

Su1fihonation.-The unsaponifiable fraction of 
the grease is known to contain nearly 12% 

alcoholic substance, named Ephedra A1cohol.I 
Sulphonation of grease and of the unsaponifiable 
matter was undertaken but the resultant products 
did not show any significant detergent properties. 

Deco1~urisation.-The raw grease was decolourised 
by using bleaching materials like fuller's earth 
and activated charcoal. Varying percentages of 
decolourising substances were used. 10% solu- 
tions of grease in mineral turpentine were found 
suitable to avoid great losses in the process of 
bleaching. Even with 200% decolourising material 
the greenish black colour of the original grease 
changed to dark brown. With repeated recrys- 
tallisations (usually three) with hot alcohol or 
acetone this dark brown product yielded almost 
a colourless solid substance but the yield was low 
(10% on the weight of the raw grease). No 
change was observed in the characteristics of 
the refined product when compared with the 
recrystallised material. 

Distillation under Vacuum.-When subjected to a 
temperature of 300-350°C under a reduced 
pressure of 5-10 mm Hg, it yielded a butter- 
like brown product m.p. 40-45OC. Nearly 75% 
of the grease could be distilled under these 
conditions. Fractional distillation under high 
vacuum a t  different temperatures gave soft 
waxy products with a n  objectionale odour. Re- 
crystallisation (twice) of these products with hot 
alcohol or acetone yielded fairly white substances. 
The physical and chemical constants of these- 
fractions have been listed in Table I .  

Further quantities of waxy products were ob- 
tained from the respective mother liquors. In- 
soluble residues obtained during hot alcoholic 
recrystallisation of these distillation products were 
resinous and had low acid and saponification 
numbers. 

Distillation without Vacuum.-Distillation of the 
grease a t  high temperatures (300' and above) 
without vacuum gave dark brown-coloured 
oderiferrous oily liquids (Table 2) 



STUDIES ON FLUIDISATION OF PAKISTAN COALS: SOME EFFECTS OF SIZE OF 
PARTICLES AND VISCOSITY, DENSITY AND VELOCITY OF GAS 

Fuel Research Division, Central Laboratories, Pakistan Council of Scientijic and Industrial Research, Karachi 

(Received December 31, 1965; revised April 16, 1968) 

Experiments in tubes up to 5.5 inches in diameter have been carried out with a number of gases to exa- 
mine the factors which determine the state of fluidisation of beds of coal and the gas velocities required to 
fluidise beds of particles of various sizes within the range -10+100 B.S. mesh. The linear gas velocity re- 
quired has been found to be inversely proportional to the absolute viscosity of the gas and independent of its 
density. It is proportional to the density of the solid. Though a definite relationship between fluidising 
and critical velocity is not proposed, the results indicated that any such relationship must take particle size into 
account. 

Introduction 

In  connection with studies of Pakistan coals, 
i t  was considered necessary to examine the effect 
of different gases on coal in a fluidised condition 
instead of a static bed condition. In spite of 
certain disadvantages the fluidised bed technique, 
for reaction between solid particles and gases, 
seems to offer several advantages over static bed 
methods which include high heat and mass trans- 
fer rates, ability to treat coal fines, ease of solids 
handling, high output per unit of reaction space 
and saving in capital. This is an  important 
consideration in connection with the economic 
utilisation of the indigenous coal and resources 
af  the country on industrial scale. I t  was assumed 
that fluidised fuel beds used on large scale would 
be a t  least 6 ft in depth and a t  high temperature. 
'The fluidising gas would be air or steam passing 
upwards a t  a velocity of approximately I ft per 
sec a t  the reaction temperature. Lower velocities 
would give too low rates of gasification. 

The coals were available as irregular particles 
.of all sizes up to 3/16 inches but could be crushed 
to smaller sizes. This paper describes the experi- 
ments which were carried out with the object of 
examining the separate effects of a number of 
variables. 

The principal variables could be the particle size, 
size distribution, density and shape factor, the 
velocity, density and viscosity of the gas, and the 
diameter and depth of the bed. Some of these 
were examined in the present work, including size 
range rather than size distribution. 

Experimental 

contained in Perspex tubes of sizes from 2 .4  in 
to 5 . 5  in internal diameters with an  inlet for the 
fluid. A cotton disc was placed a t  the top of the 
conical base so that the cross section remained 
constant. The apparatus is shown in Fig. I .  

I n  these experiments, air, hydrogen and the Sui 
gas (consisting of 95% methane) were utilised. 

The fluidising gases were supplied both by com- 
pressor and gas cylinders, depending on the rate 
of gas required for each series of experiments. 
The gases were admitted a t  the base of the column 
through the cotton disc, resting on wire-gauze of 
300 mesh B.S.S., and their rates were measured 
with rotameters and also with wet and dry dis- 
placement meters. 

I n  each experiment a known weight of sample, 
which was already dried a t  105*2OC, was placed 
in the Perspex tube and the gas was passed with 
such an increasing rate that fluidising conditions 
were obtained. For each run, the difference 
between the gas pressure above the bed and at 
a point 0 . 5  in above the base of the bed was 
measured. All the coal samples were crushed 
and screened to have the sizes as shown in Table I. 

The specific gravities of each size fraction of 
each coal were measured and are shown in Table 
2, and the densities and viscosities of the gases used 
are shown in Table 3. 

Results and Observations 

With gradual increase in the gas velocity from 
zero there was a progressive change of pressure 
as shown in Figs. 2, 3 and 4 for -36+72 mesh 
Makarwal coal. 

Four different indigenous coal samples from The increase in pressure drop was in a linear 
Makarwal, Deghari, Sharig and Sor Range areas manner with increasing rate of gas velocity up to 
in West Pakistan, having specific gravities between the point A without any obvious movements of 
I . 3  and I .6, were used. The coal particles were the coal particles. With slight increase in the 



DEVELOPMENT OF AVENTURINE GLAZES 
465 

SHAKIL AHMAD and M.R. ARIFF 

Glass and Ceramics Division, West Regional Laboratories, Pakistan Council of Scientific and 
Industrial Research, Lahore 

(Receivcd February 3, 1968) 

Aventurine glazes, usin2 Pakistani raw nlatcrials in their formnlntion have been developed. The  covered(a) 
variation in RO group (Na,I<,Ca and Pb), (b) variation in Rz03 group (D203,  A1203 and Fe,O3), (c) variation 
in ROz (SiOz) and effects of application and firing techniques of glazes. Thc %lazes were fired up t o  1000' C. 
Some good Avcntorinc glazes (containing Fc) werc obtaincd and conditions that affect the results wcre also cstab- 
lished. 

in Bz03 and Fe,03; (2) variation in AlZO3 
Aventurine quartz and aventurine felspar content; (3) variation in R O  group (Na,K, Ca, 

have scales of mica, haematitc and gothite, which Pb) ;(4) variation in RO, group (SiO,). Effects 
give off fire-like flashes when held in bright lights. of firing conditions and glaze application have also 
For the first time in 1849, Wohlerl produced such been studied. 
effects in glazes which resembled aventurine 
felspar, and these glazes were therefore named From previous investigations it was found that 
aven turine glazes. the formula : 

Aventurine glaze is one in which individual 
crystal in the magma separates out and appears 
to be flitter or spangle suspended in the glass. 
T h e  aventurine effect can be obtained by adding a 
metallic oxide in such quantities that when heated 
to a molten mass, the matrix becomes saturated 
with the oxide; and when the glaze cools thin 
crystals or spangles of the oxide separate out from 
the supersaturated magma. The commonly used 
oxides for this purpose are those of iron, chromium 
and copper. Iron oxide is more common and 
gives the best aventurines. 

Many workers have made investigations in this 
field. An aventurine effect by applying an engobe 
of iron or uranium oxide and then covering the 
same with a borax glaze.1 Thirty-five parts of 
iron oxide per loo parts of the glaze, and 20% 
finely-ground metallic iron produced aventurine 
glazes with variations in c o l o ~ r . ~  The addition 
of artificial haematite crystals to the glaze produces 
the same effect.3 High amounts of SiO, require 
high amounts of Fe,03, as high as 0 .7  1 moles.4 
These glazes were studled rather extensively by 
making changes in R O  and R,03 groups while 
the SiOz contents were kept constant.$ In another 
study,6 iron was substituted by Cr and Cu. All 
these glazes were fired between cone 02 to cone 3. 

I n  the present investigation, the authors have 
not only changed the limits of ranges of R O  and 
R2O3 which the previous research workers had 
covered but have also included the study of effects 
of variations in RO2(SiO2). 

Experimental 

Plan of Investigation.-The investigation consists 
of four systematic fields i.e. effects of ( I )  variation 

gave the best composition for the aventurines.. 
I n  preliminary investigation Fe203 was varied 
from 0.75 to 0.95 mole, keeping other constituents. 
constant. I t  was found that 0.95 mole Fe20g 
gave dark coloured glaze without crystallisation, 
while 0.75 mole, gave yellow coloured glaze 
with crazing. The rest of the glazes gave crystals, 
although the colour developed darker shades 
with increase in Fe203 contents. Keeping in 
view all the previous investigations the following 
ranges of various constituents were selected as the- 
base : 

0.4- 1 NazO 0.05-0.20 A1203 3.5-1 I SiO, 
o . o- 0 .6  K,O 0.75-0. go Fe,03 
0.  o- 0 .6  CaO I .25-2 .25 Rz03 
0.0-- 0 .6  PbO. 

In  the first series, Fe2O3 and B,03 were varied 
as shown in Fig. I .  Ascending alphabets re- 
present rise in B203 while rising numbers show 
the respective rise in Fe2O3 contents. Batch 
compositions so formulated are given in Tables 
Ia and I b. The two best compositions C4 and D, 
were selected from these series and variation in 
AlZO3 content was made. Batch compositions 
are given in Table 2. 

Figure 2, the triaxial, shows the variation in 
R O  group. Since Pb and Ca have very little 
favourable effect upon crystallisation, while NazO, 
is most suitable, 0 .4  mole of Na,O was kept cons- 
tant and the remaining 0 .6  mole of R O  group 
was replaced by K,O, CaO, and PbO. Ten 
compositions as shown in Tables ga and gb were 



CHROMATOGRAPHIC STUDIES ON THE AMINO ACID COMPOSITION OF 
KAGHANI WOOL FIBRES 

,lrorth Regional Laboratories, Pakistan Council of Scientijc and Industrial Research, Peshawar 

M.S.H. SIDDIQI* 

Department of Chemistry, Uniuersity of Peshawar, Peshawar 

(Received September 3, 1965; revised June 29. 1968) 

T h e  amino ncids of a representative snnlple of Kaghani wool  fibres have been determined qi~antitativcly by 
usins ion-exchange 2nd paper chromatographic techniques. T h e  fincness o r  diametcr of true, heterotypical 2nd 
medullated types o f  wool  has been measured and the relationships between the characteristics investigatcd. 

Introduction 

I<ag-hani wool is composed of three types of fibres, 
true, heterotypical and medullatecl. The  gross 
chemical characteristics of Kaghani wool fibres 
have been reported earlier.I The present study 
is concerned with the amino-acid composition of 
these three types of fibres. 

I n  the present investigation slight modifications 
of the shorter (0 .  g x 50 cm) columns for the deter- 
mination of the basic amino acids in wool have 
been introduced and also a set of solvent systems 
which would give a clearer separation of amino 
acids by buffered filter paper chromatography 
has been devised, particularly with regard to 
obtaining quantitative results of acceptable pre- 
cision. 

Experimental 

The  raw wool was scoured and then sorted as 
laid down in the l i t e r a t ~ r e . ~ . ~  I t  was dried a t  
105°C for 5 h r  before analysis. 

Ion-Exchange Column Chromatography.-The amino 
acids in wool were determined quantitatively by 
employing ion-exchange column chromatography 
procedures according to the methods recommended 
by Spackman, Stein and M0ore.4,~ 

( i ) Preparation of the Ion-Exchange Columns.- 
Three columns, one long (0. g x I O O  cm) and two 
short (0 .g  x 50 cm), were prepared in this study. 
The  washed resin (Amberlite CG-IPO type 11) 
was poured into the longer column until it settled 
to a height of 60-70 cm. The  shorter column was 
packed with the resin until it settled to a height of 
10-15 cm. 

(ii) Prefiaration of Wool Hydrob:sates.-For this 
purpose acid as well as alkali rehydrolysates were 

*Now at Pakistan Council of Scientific and Industrial 
Research, Karaclu 

used. The  acid hydrolysate was prepared by 
treating 25 mg wool with 0 . 5  rnl 6~ HCL in a 
Pyrex glass test tube. The hydrolysate was dried 
as mentioned in the literatures and was finally 
taken up in I ml p H  3.25 buffer. 

(iii) Operation of the Columns.-The longer column 
was charged with the acid hydrolysate of wool by 
allowing the hydrolysate to enter the resin bed 
under gravity. The  pH  3.25 buffer was then run 
in the column by pouring slowly through a small 
funnel touching the side of the column. TWO- 
millilitre fractions were collected in a series of 5-ml 
graduated cylinders and each of these fractions 
was then transferred to a series of 5- or I o-ml conical 
flasks. The  rate of flow was about 8 ml/hr. 
The  shift in the buffer solution from p H  3.25 to 
4 .25 was made when the first six amino acids were 
collected (Figs. 1-3). Eight moreamino acids were 
eluted using the p H  4.25 buffer solution. 

For the determination of the basic amino acids 
the two shorter columns (0. g x 50 cm) were used. 
First of all the alkaline hydrolysate was poured 
into one column for the determination of trypto- 
phane. The hydrolysate solution was allowed to 
enter the resin bed under gravity. The  p H  5 
buffer was run and the effluent fractions collected 
in the usual manner. The  shift of the buffer 
solution was made from p H  5 to 6 . 8  when the 
isolation of tryptophane was complete. Thc  
column was stopped and the volumes of effluents 
were noted. The second shorter column was then 
used by charging i t  with acid hydrolysate. Buffer 
pH  was run in the column. The  effluent fractions 
were collected in  the usual manner. The  shift 
of the buffer solution was made from pH 5 to p H  
6 . 8  when all the tryptophane was recovered. 
The  pH  6.8 buffer solution was run until histidine 
and lysine were eluted. The  pH  6.5 buffer solution 
was then employed for the elution of ammonia 
and arginine. The  pattern of the separation of 
various amino acids is shown graphically in 
Figs. 4-6. The  rate of flow in the shorter column 
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Grcase contents of indigenous wools together with the physico-chemical constants of the grease have been 
estimated. The  increase in the grease content resulting from cross-breeding between indigenous and foreign sheep 
breeds has been investigated, keeping in view the possible influences of wool fineness and environment. Waste 
wool scouring liquors from woollen mills have also been tested for their grease contcnts. Cross-breedin5 in 
moderate t o  cold regions and the treatment of imported raw wool render grease recovery a practical proposition. 

Introduction 

Wool grease, an  important commercial material, 
causes other impurities (dirt and sand) to adhere 
to the fibre and its removal constitutes the first 
step in processing. In  most parts of the world 
the grease is subsequently recovered from the used 
:scouring liquor. 

The purified form of wool grease known as 
lanolin finds use in cosmetics and pharmaceuticals. 
Moreover, about half the world's production 
.of cholestrol is extracted from wool grease. The 
demand for cholestrol has increased recently as 
it is the starting material for the synthesis of certain 
vitamins and hormones. 

The economic recovery of wool grease largely 
depends on the amcun: present in the raw wool 
and this in turn is dependent on a number of 
'factors, the most important being wool fineness.' 
Since indigenous wools fall in the carpet (coarse) 
wool group, their grease content is very low2 and 
woollen mills in Pakistan have not been recovering 
grease so for. Recently, however, developments have 
taken place, which call for a reconsideration of the 
situation. Firstly, some woollen mills have now 
installed top-making plants for which fine wool 
is being imported. Secondly, cross-breeding 
between indigenous and foreign breeds has been 
introduced in certain areas, resulting in the pro- 
duction of finer wool rich in grease. These 
changes 'could lead to the recovery of grease as a 
practical proposition. The need for examining 
the grease contents of the various wools and the 
factors influencing them is thus evident. 

Not only does the grease content vary from wool 
to wool, but also the physico-chemical properties 
of the grease vary from sample to sample. In  
.fact, the composition of wool wax varies even 
within the individual staple. 3 

The objectives of the present study were: 

I .  T o  estimate grease contents of various indi- 
genous wools and to examine the physico- 

chemical characteristics of the grease re- 
covered. 

2. T o  examine trends of increase in grease 
content arising from cross-breeding between 
indigenous and foreign breeds. 

3.  T o  estimate grease contents of waste scouring 
liquors, especially as altered by the use of 
imported raw wool. 

The term "cross-bred wool" has been used in 
this study to refer to wool obtained from cross- 
breeding between indigenous and foreign breeds 
and is not employed in the sense in which it is 
normally used in wool commerce. 

Materials and Methods 

Indigenous Wools.-Full fleeces were collected 
from 10 leading indigenous breed types from 
various areas of West Pakistan. In  order to 
overcome variations within breeds some 8-10 sub- 
samples weighing about I g were selected from 
mid-sides of different fleeces to form bulk samples 
representing particular breeds. 

Wool wax was recovered by the usual soxhlet 
method. Thus petroleum ether was employed 
as solvent and soxhlet extraction was carried out 
for 6 hr. I n  addition, fineness was determined 
on a lanameter. 4 

Tests on the Recovered Grease.-A number of che- 
mical characteristics of the grease namely iodine 
value,s acid value,6 saponification value,7 ester 
value,s hydroxyl value and acetyl value9 were 
determined by the usual methods. Wool grease 
obtained from the indigenous Kaghani breed 
was converted into lanolin by first washing with 
alcoholic sodium hydroxide and then bleaching 
with hydrogen peroxide ( I  .2%) till no peculiar 
odour of wool wax could be detected. The sample 
was compared with original grease in respect of 
colour, moisture, volatile matters a t  IO~OC, ash, 
saponification value, acid value, iodine value, 
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A review of the literature on the free Fez?? content in some major soil groups of East Pakistan indicates that 
the amount of free Fez03 varies within wide I~mlts. The  free Fez03 content in these soils are rather low compared 
to its location in the humid Tropics. R e d  soils of Dacca have the highest amount of free Fe,O3. while the soils 
located on the Barind Tract has the lowest amount. In almost all the soils there is a downward enrichment of free 
Fe,O3 which is a clear sign of the Podzolic nature of these soils. While the downward movement of free Fe,O3 

is true, no author as yet has put forward any suggestion about the possible mechanism of their movcnient. In this 
article the mechanism of movement of iron in soils has been discussed. 

Free Fe203 in soils lends colour to soils. This 
colour effect is predominant both in highly oxi- 
dised and in highly reduced soils. Well-oxidised 
soils are red while the reduced soils are blue or 
bluish green. Between these extremes there are 
intermediate stages also having brown and yellow 
hue. 

Iron oxides in soils are present in various forms, 
such as in primary minerals, in secondary layer- 
silicates and as iron oxides and hydrous oxides. 
A considerable amount of iron may be present in 
solution if the pH of soil is below 4 .  o. Iron oxides 
and hydroxide minerals may again be grouped 
into two classes-those which go into solution 
when treated with nascent hydrogen,s and those 
which are discrete mineral grains and are not 
affected by the above method of extraction. The  
iron oxides and hydroxides in the former group 
are loosely termed as free iron oxides in soils and 
the minerals in the latter group are known as 
resistant iron oxide minerals. 

Like all other tropical soils free Fe203 is an  
important constituent in the soils of East Pakistan. 
This is probably more prominent in the red soils 
of Dacca. As a large part of this province goes 
under water during the rainy season a highly 
reduced condition develops in the soils of the low- 
lying areas. Since the areas of extreme reduction 
and oxidation occur side by side in some sections 
of East' Pakistan, the role of iron oxides in these 
soils is readily intelligible. 

Free Fez03 is also important in forming struc- 
tural aggregates,99'3 and thus increasing the 
porosity of soils. I t  is known a t  the present time 
that the different forms of iron oxides and hydro- 
xides in soils may be either positively charged, 
negatively charged or even neutral depending on 
the p H  value of the soil system. Swindalels 
has presented an  interesting diagram of common 
iron minerals in soils. According to him only 
three forms of iron oxides and hydroxides are cap- 
able of forming aggregates with layers silicates. 

All other iron minerals are discrete and behave as 
inert materials in soils (Fig. I ) .  

A number of workers have determined the 
amount of free Fe,03 from the major soil groups 
of East Pakistan. In  all these analyses Karim's 
nascent hydrogen methodS has been followed 
and, therefore, the results are comparable with 
one another. I n  Karim's method Zndust and 
potassium oxalate-oxalic acid solution buffered a t  
pH 3 . 5  were allowed to react to produce nascent 
hydrogen. The reduction of iron oxides and 
hydroxides in soil with this nascent hydrogen 
was allowed to continue for I hr a t  a soil: oxalate 
solution ratio of I :  2 5 .  Iron was determined 
from this extract by titrating with standard potas- 
sium dichromate solution. 

In  this paper the distribution of free Fe203 
in the soils of East Pakistan has been reviewed and 
the relationships among these soils with respect to 
free Fe203 have been discussed. 

There is difference of opinion among soil 
scientists regarding what should and what should 
not be included in free iron oxides. Some believe 
that the specific iron minerals should be important 
in any classification while others think that the 
extent of dissolution of these minerals in a parti- 
cular extraction should be considered.Is How- 
ever, the dissolution of Fe2O3 during extraction 
is directly related to the particle size of the minerals. 
In  this paper by free Fe2O3 will be meant all those 
iron oxides and hydroxides which go into solution 
when treated with nascent hydrogen as stated in 
the procedure above. 

Discussion 

From the visual study of the colour of the major 
soils of East Pakistan it appears that the red soils 
of Dacca probably have the highest amount of 
free Fez03. Karim and Khan7 in their study of 
these red soils reported an  average free Fe203 
content of 2 . 8 % .  Their values ranged between 
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I. Introduction 

The teaching of science a t  our universities has 
a reasonably long history a t  the undergraduate 
and even the postgraduate level. However, the 
applications of science in the shape of technology 
and inventions are hardly three decades old, be- 
cause this aspect dates back to 1939 when World 
War I1 began. This forms part of the world- 
wide shift in emphasis from the humanities to- 
wards science and technology, and we find a 
larger proportion of Pakistani students going into 
the scientific fields. While this is encouraging in 
itself, a very real problem is posed by the fact that 
the student taking up science a t  the intermediate 
and undergraduate level does not always have a 
reasonable aim and even, in some cases, may not 
posses the necessary capabilities essential for a 
useful output during his productive years after 
he has finished his academic phase. 

T o  illustrate with figures from Pakistani uni- 
versities, it is known that in the early 1950's all 
our universities put together produced something 
like IOO M.Scs every year. Today, this number 
has gone up tenfold, and a thousand fresh M.Scs 
leave the universities each year. Of these, perhaps 
a third find employment in industry, and another 
300 in universities and various Government or 
semi-Government scientific institutions. This 
leaves upwards of 300 unemployed for a year 
or more, and it is therefore desirable to consider 
ways and means of rectifying this waste resulting 
from maldistribution of training and talent. 

I n  an  earlier paper,I dealing with certain im- 
provements in our interview and selection pro- 
cedures, it was shown (a) that it is possible to obtain 
a stable evaluation or grading of interviewed 
candidates to withinig%, provided that each 
member of a board of six gives his independent 
grading, and (b) that, although there is only a 
20% correlation between this evaluation for any 
one category of post and the mean academic 
grades obtained by the candidates, nevertheless 
certain general relationships can be obtained 
between the candidates' academic grades and the 
level he is likely to attain in his profession. From 
a n  analysis of the 1967 data for class I1 officers 
and three categories of class I officers (R.O., 

S.R.O., and P.S.O.) in the Defence Science 
Organization and the Central Laboratories of the 
P.C.S.I.R., it was found that the academic grades 
of S.R.Os and P.S.Os are in fact markedly higher 
than those of the lower categories. This is shown 
in the histograms (reproduced in Fig. I (a)) o f  
population versus grade index, obtained by giving 
I unit for each I1 division and 2 units for each I. 
As a corollary to this, certain criteria for dis- 
tinguishing between potential research scientists 
and the technician type were considered. It is 
the purpose of the present paper to (a) extend 
these observations to higher categories of research 
scientists, as also to include some data on research 
output, and (b) to study in more detail the region 
between grade index 4 and 3, i.e. at, andjust below 
the second division level in the various examina- 
tions, with a view to closely defining the criteria 
for career planning a t  an  early stage and to pre- 
vent undue frittering away of scientific training 
on those unlikely to provide a useful return. 

2. Additional Data on Heads of Research 
Divisions and Directors of  Laboratories 

The first step is to extend the histograms of 
Fig. I (a) to some higher categories of scientific 
officers. The two grades next above P.S.O. 
(Principal Scientific Oficer) are Head of Research 
Division and Director of Laboratories. Data 
are available for 1967 on four persons in the first 
category, and four in the second. While these 
numbers would ordinarily be too few for a detailed 
analysis, nevertheless it is worthwhile plotting 
their combined histogram, because this is expected 
to be very narrow (extending perhaps from grade 
index 5 to 8) in view of the trend observable in 
Fig. I (a). Accordingly, Fig. I (b) (top) shows 
the combined histogram* for these two categories, 
which is a little narrower than that for P.S.O's 
and has a mean index of 5.8. We may also now 
examine the separate histograms for Heads of 
Research Division and Directors, as plotted in the 
middle and lower half of Fig. I (b) ; these fit in 
with the general trend, the mean grade indices 

*Of these 8 individuals, one with a grade total of 5 up to. 
the B.Sc. went straight on to do his Doctorate, and so his M.Sc. 
grade has been estimated at 14, givinfi him an overall index 
of 68. He has therefore becn shown as 112 against index 
6 and112 against index 7 in Fig. 101). 
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