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INTRODUCTION

Kuhn (1970) had urged that greater attention be paid to
exemplars in science and to the social structure of science.
Schubert'and Glanzel (1992) expressed an evergrowing stress
on scientometrists to publish data on individual scientists. We
have studied individual scicntists in the following disciplines:
Astrophysics - S Chandrasekhar (Kademani, et. al. 1996 b);
Physics - C.V. Raman, (Kademani, et. al. 1994 b), P. K. Iyengar
(Kademani, ¢t.al. 1994 a) K.S. Krishnan (Kademant, et.al. 1996
a), P. G. de Gennes (Kalyane and Sen, 1996); Chemistry - T. S.
West (Kalyane and Munnolli 1993); Crystallography - R.
Chidambaram (Kalvane and Kademani 1995, Kademani and
Kalyane 1996); Modern Biology - P. M. Bhargava (Kalyane
1995), Barbara McClintock (Kalyane and Kademani 1997):
Medical Science - Vinodini Reddy (Kalyane and Kalyane 1993);
and Agriculture - M.S. Swaminathan (Kalyane 1992; Kalyane
and Kalyane 1994), U. R. Murty (Kalyane and Kademani 1994),
C.S. Venkata Ram (Kalyane and Devarai 1994), and K. Ramiah
(Kalyane and Samanta 1995). The studies generated inquisitive
responses from the historians of science, biographers of scientists,
science policy makers, administrators of scientific establishment,
R and D managers, scicntometricians, cducationists, young
scicntists, documentalistinformation scicntists, scicnce journalists,
cte. Scientometric portraits of individual scientists has emerged
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as an interdisciplinary multi-disciplinary, and extra-dlsclplmary
domain of research which has practical implications. ‘

Present paper deals with quantitative facts about a
renowned botanist L.L. Narayana whose pivotal role was
recognised by publishing a commemorative volume of the Indian
Journal of Botany (Sathyanarayana 1990). S

RESULTS AND DISCUSSION _ :

L. L. Narayana has published 26 single - authored pa
during 1955 -1975 at his 25-45 years age. Multiauthored pape
his credit were 149. Out of 86 two-authored papers, he was
author in 46 papers, and second author in 40 papers. He
published 44 three - authored papers during  1978-1990 in v
he was first author in seven papers, second author in
papers, and third author in 32 papers. Four - authored pa|
to his credit were 19 published during 1980-1990; wherein he,
was first author in three papers; second and third author in one
each; and fourth author in 14 papers (Table 1). He. was main,
author in 82 papers, and co- author only in 93 papers.

Publication productive life (the count from the year in
which first paper by an author was published to the latest year of
publication) of L.L. Narayana was 36 years (1955-1990).
Noteworthy feature is that 46 years age onwards all of his papers:
were collaborative. Collaboration coefficient is the ratio of no.
of Multi-authored papers to the total number of papers published
in the same period. He had three authored papers after 48 years
age, and four authored papers after 50 years age. ' ‘

Domainwise classification (Table 2) indicated the highest
57 papers in Chemotaxonomy, followed by Floral Anatomy (53),
Embryology (37) and Systematic Position (15). His first paper in
Chemotaxonomy appeared in 1977 at 47 years of age, and with
collaborative pursuits resulted in maximum output of 12 papers
in 1984. Domainwise growth curves of publications is-shown in
Fig. 1. "

Fiftv percentile age (the corresponding productivity vear
of 50 percent of all papers) was 27 at his 51 years age in 1981, It
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is intcresting to document that sccond 30 percent of articles were
published in just nine years (1982-1990) of latest professional
lifc. Fifty pereentile age is expected to accelerate the progress of
a scientist rcsulting into high visibility and rccognition.
Productivity coefficient (the ratio of 50 percentile age to the total
productivity age) was (.45, publication rate (the number of
papers published per annum) was four. Papers published during
first half of professional life (1955-1972) were 40, and second
half of professional life (1973-1990) were 135. He has published
19 papers in 1984: 14 papers in 1978; and 11 papers cach during
1989 and 1990.

Tables 3 and 4 document research group productivity of
L. L. Narayana and associateS Total authoriships were 406 out
of which multi-authorships were 380 establishing the fact that it
was indeed an excellent team. M. Radhakrishnaiah collaborated
during 1976-1990 in 60 papers with L.L. Narayana, followed by
D. Rao (24) during 1965-1978, G. Nageswar (17) during 1983-
1990,K.T. Sundari (15) during 1977-1984, S M.J. Anuradha (12),
P.S. Narayana (10), and M. Satvavati'(9), In all 35 collaborators
(mcludmg 12 Ph. D. Students) reccived the benefit of mentorship
by L.L. Narayana. Active researchers and active collaborators
-are delincated in Fig.2.

Mentors, Models, and a special companion or companions
often play an esscntial role in the development of creativity which
probably dcpends upon a nurturant and facilitating environment
in the family, in the interpersonal network, and in society (Gedo
1996). Creativity is required at all stages (Bamficld 1996).
Seientists have two sorts of offsprings: their contributions to the
substantive content of science and, their scientific descendants.
With respect to the first sort of offspring, Some scientists generate
numerous bright ideas and produce mass of publications, while
others cherish every publication. With respect to the second sort
of offspring. some scicntists work very much in social isolation
and discourage the advances made by other scientists to become
their descendants, while others are extremely social, maintaining
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large number of graduate students and junior colleagues. The
prevalence of one strategy over the other varies with respect to
individual scicntists, but it also varies with respect to ficlds of
inquiry at particular times (Hull 1988). o

Domainwise author productivity and distribution of authors
and papers (Table 3) indicated 0.57 positive correlation
coefficient between author productivity and areas of rcsearch
interest. o

As per 80/20 rule 20 percent of the authors (7‘:2%)‘av.ré
supposed to get credit of 80 percent of the authorships (324).
Since, here, we are considering only scven authors for calculation
(as round figure), they are supposed to contribute 315 authorships
but here observed value is 313. This clearly indicated that 80/20
rule is valid in the present case of research group of L.L Narayana.

The joutnals (Table 6) wherein L.L. Narayana had
published more than 10 papers were: Current Science (34):
Journal of Japanese Botany (28); Journal of Botanical Society
(21): and Proceedings of Indian Academy of Sciences (11).
Publication density (the frequency of papers per journal) was
5.5. Publication concentration (the ratio in percentage of the
number of journals possessing half of the papers published to
the total number of journals used) was 12.5 percent. He has used
32 journals to publish his 175 papers. Bradford-Zipf bibliograph
is depicted in Fig.3.

Avcrage Bradford multiplicr was 5.1 (Table 7) First zone
had 52 papers in two journals only. Second zone had 72 papers
in three journals. Third zone had 5! papers scattered in 27
journals. ’

Familywise keywords (from titles of the articles)
frequencies (Table 8) indicated maximum contributions to
Linaccae (19), Pittosporaceae (15): and Humiriaceae cight only.
Genuswise frequency for Sorghum was five: and for Pittosporum
three: and for Belanites. Bauhinia. Indigofera and Gisckia it was
two cach. Tribe and specics kevwords frequencics are provided


library
Academic

library
y

library
published

library
papers


366 Knowledge Societies and Libraries

in Table 9. Above data clearly indicates divergent creativity of L.L.
Narayana and his research group members.

CONCLUSIONS

Gaillard (1991) stated that most of the developing countries
lack local role models to motivate other contemporary scientists.
Present paper refutes the statement with clear-cut documentary
evidence of the fact that there is no dearth of local role model
scientists at least in India. However, organised efforts are necessary
in the research on individual scientists.
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Table I : Y carwise authorship Pattern in Publications of L.L.Narayana with
cnllaboratmn coefficients and age

89¢
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Table 4. Author Productivity -

" Nu.of Active Total No. of Total Papers Percentage | Cumulutive
- Papers associates researchers (a.b) percentage |
(a) _
! | 10 10 2.46 246
2l 4 8 1.97 443
3 3 9 2.2 6.65
4 | 4 16 3.94° 10.59
5 3 15 3.69 14.28
6 | ) 12 2.96 17.24
7 | | 5 14 3.45 . 20.69
9 Satyavati. M. 1 9 222 2291
10 Narayana,P.S. 1 10 2.46 2537
12 Anuradha, S. M. J. 1 12 2.95 28.33
15 | Sundari.K.T. | 15 369 3202
17 Nageswar. G. 1 17 4.19 3621
24 Rao.D. " 1 o 591 0wy
60 | Radhakrishnaih. M. 1 60 14.78 36.90
175 | 175 43.10 100.00
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Tahle 5 : Author Productivity and distribution of authors and paper S
by number of subject catagories (domains)

TNR

NPP Number of domains to which contributions belong and number of contributors

| A | B cC D E| F| G H I J.

| 2 5 | - | - . - 2
2 2 | 2 2 . - - - ,
3 | 6. - 2 - . - e
4 5 4 5 1 ; ] i l — l | \ n
3 5 -4 6 - ] ) i i n 3
S AT S N A N R B R
7 0 1 2 - - - S- -2
9 6 | -2 L - - T
10 6 1 2 2 ) i ) S
12 12 . - . . 3 . | | T
15 4 | 3 8 - - - g ' |

17 6 - - 1 S ]
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— Table No. 5 continued

24 \ - 20

| . - l - - 1
o 41 e l B l
75 51 3 31 15 | 5 3 ! ! |
Total|  174] 115 | 63 T 6 6 2 3036
A=C hcmoté.\'_onomy, - B =Floral anatomy. C = Embrvology.

D = Systematic Position,
G = Vascular anatomy,

| = Life history,

E = {Floral anatomyand Embryology, F = Flofal morphology.

H = Floral morphology and embryology.

NPP = Number of papersi productivity -

TNR = Total number of researchers

J = In vitro germination,
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Tahle 6: Journalwise scattering of papers of L. L. Narayano

08¢

Rank Journal title 1P Perce- Cumu. PJU
_ ntage (%) FP-LP Total

. Curr. Sci. 34 19.43 1943 | 105589 33
2. J. Jap. Bot. 28 16.00 3543 | 1965-81 17
J. Indian Bot. Soc. 21 12.00 4743 | 1958-00 33
4, J. Econ. Tax. Bot. 12 6.86 3429 198289 8
5. Proc. Indian Acad. Sci.

Scc. B. 11 6.29 60.58 1960-90 3
6. Fedders Report 10 571 6629 1986-90 5
7. J. Swamy Bot.Club 9 504 7143 1084-68 5
8. Bull.Indian Nation Sci. | _ :

Acadcmy 6 3.43 74.86 1970-70 |
9. Indian J.Bot. 5 286 | 1172 197867 10
10, Nation. Acad. Sci. Letters | 4 2.29 80.01 1978-90 13
. Phytomorphyology 4 2.29 §2.30 L657-5 3
{2 - Act. Bot.Indica 4 2.29 84.59 7

1978-84
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1958-90
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lalit
1970-70
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1978-87
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1978-90
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1957-59

lalit
1978-84
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Conntinued Table 6

Phyvtochemistry and

Taxonomy 3 1.71 86.30 1990-90 I
14 Sci. Cult 2 .14 8744 | 195250 8
15. Life Sci. Adv. 2 .14 8858 10m.00 l
16. Plant and Naturc 2 Ll4 89.‘72 1983-83 - |
17. J.P1.Anat Morph. 2 1:14 90.86 | 10s4.84 |
8. Bangladesh J.Botany 2 1.14 92.00 1989-89 |
19, Indian J.Genet. I 0.57 92.57 1968-68 l
20. Bull. Torrey Bot.Club ! 0.57 93.14 1969-69 l
21, “Caryologia I 057 9371 | 107878 !
22. Phyta 1 0.57 9428 = 1980-80 B
23 Bot.Notiser | 0.57 94.85 1980-80 |
24. Can.J Bot. 1 0.57 93.42 1982-82 I
25. ‘Trends P1.Res. ! 0.57 195.99 1985-85 |
26. . Plant Syst Evol. | 0.57 96.56 1986-86 l
27. Proc.Nation.Acad. o

Sci.(B) } 0.37 97.13 1987-87 i

Continued
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lalit

lalit

lalit

lalit

lalit
1990-90

lalit
1952-59

lalit
1982-82

lalit
1983-83

lalit
1984-84

lalit
1989-89

lalit
1968-68

lalit
1969-69

lalit
1978-78

lalit
1980-80

lalit
1982-82

lalit
1985-85

lalit
1986-86

lalit
1980-80

lalit
1987-87
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Library


Library
       94.85


Continued Table 6

Ad.Plant Sci.

PJU = Pericd of Journal usage. Cumu. = Cumulative

28, b 0.57 97.70 l 1985-88 \
-2y, Indian J;Forcstr}‘ l 0.57 98.27 l 1989-89 \
30. | PlantSci. Resin India |~ . | 057 9884 | 198989 |
31 Prqc. Symp. Andhra | 1990.90
Umiversity I 0.57 99.41
3. Geophytology 1 0.57 998 o000 |
TP = Total Papers. FP = First Paper vear, LP = Last Paper vear
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Scientometric l’nrtrmt of L.L Narayanu 383 '

Table 7 : Bradford's Zones for Research Papers u/ I 1.

Nurayana
Zones Number of Number of Brtldfﬂ;([ o
Papers Journals Alulﬂpher (b)
First 52 o2 L
Scond 72 ' -3 1.5
Third st . 21 . 90

Avcrage Bradford Multiplier (b) 3.1

Table 8 : K. Awords frequencres for family and genus mcluded
in the articles published by L. L.Narayang

Continued

F an;il_v Frequency | Genus Freagquency :
Linaceae 19 ’S'orghum ""5 _
Pittosporabéac 15 | Pittosporum 3
Humiriaccac 8 | Belanites 2
Erythroxylaceae 5 | Bauhinia 2
Balsaminaceae -5 | Indigofera 2
:Ac;aiithaceae 5 | Gisekia 2 ‘. |
Oxalidaceac 4 | Staurogyne 1
Rubiaccac 4 | Trapa 1
Geraniceac 3 | Cuscuta 1
Bigonaceae 3 Ceratophyllum ]
Stegnospermatacceac 3 | Moringa 1
Boraginaccae 3 | Cassia 1
Simarovbaceae 2 | Hibiscus I
Meliaceac 2 | Pandanus |
Burscraccae 2 | Typha |
Capparidaccac 2 | Acsculus -
Papilionaccac 2 | Araclus i
Moringaceae 2 | Abrus |


library

library
Continued

library
( b )

library
__

library

library
(b ) 

library

library
family

library

library
Erythroxylaceae

library

library
Bigonaceae

library

library
Simarovbaceae

library

library
Moringaceae

library

library
Ceratophyllum

library

library
Indigofera


Contniued Table 8

384 Knowledge Socicties and Libraries

Corynoca rp;—iceac 2 Clerodendron I

Mimosaccace 2 Crotalaria i

Lentibularaceae 2 | Heylandia |

Staphyleaceae I Cicer 1

Rutaccac _ R Acacia |

Topaeolaceae | Ixora I
- Ochnaceae 1 Gardcenia 1

Primulaccac I | Jacaranda | I

Scrophulariaceac | Parmentiera I

Pedaliaccac ] Averrhoa 1

Annonaccae 1 Impatiens ]

Menispermaceac l

Averrhoaccae ‘. H

Malvaccae I

Tremandraceac I

Basellaccae l

Balanit?ceae 1 ’

Viticeac | i

Crescematiceae 1

Mclastomataceac 1

Table 9 : Keyword firequenies for Tribes and Species included
in the titles to the articles published by L. L. Narayana

Tribe Frequency | Species Frequency

Amhersticeae 2 | Hydrocera triflora 2

Trifolicac I | Stegnosperma haliminifolium 2

Ruellieae I | Garuga pinnata b

Vicicac l Cipadessa baccitera I

Bignonicac I | Boswclia serrata I
.

Continued
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Acantheac
Neclsonicac
Cynometreac
Cacsalpinionideay
Hedvsarcac
Crescenteae ’
Eucaesalpineae

Continued Table 9

I | Impaticns leschsenaultii
| | Biophtum intermedium
| | Oxalis pubcscens

| Primula floribunda

l Utricularia caerniea

I Utriculana stricticeaulis
I ' Nepenthes khasiana
Pronava clegans
Marianthus bignonaceae
Moringa ‘concanensis
Cuscuta chinensis ~
Pittosporum floribundum
Utricularia aurca
Utiricularia cxolcta
Utricularia stellaria
Emilia flammea
‘Scsamum indicum
Gyrocarpus americanus
Phryma leptostachya
'Schizanthus wisetonensis
Tetratheca cfoliata
Corynocarus laevigatus
Tetratheca affinis

Vigna trilobata

Hydrocera triflora
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