
Proepective atudy of a comPuEerizêd sysEem

for nematode collect ion recorda'
A. SurveY of current methode

In its national plan, propoeed in 1973, Èhe Aeeociation of
ir"t"t"ti"" collections iecogt'i'ed Ehe ioPorÈance of Electronic
Data Processing (EPP):

"EDP offerB !he only realiatic mechanism, now and in the

futurer by which the enormous data resources of systematicB

ô.ii""ir"* may be acquired, stored and queried'"1/

The Council on Standards for SystenaÈics Gollections of ASC

was eatablished and its goals defined as follows:

,'The hishest priority of Èhis Council ie to develop appropri-

"i.- "Ëa;;a;=;1o1lect 
ing and recording s pec imen-relat ed

daEa, Without euch standards, work of the Council on Elec-
tronic Data Procesaing cannot go fotr.atd't'21

Asc can certainly provide very ueeful guidelinea' auch aa the

report conpiled by L. Saraean and A' M' Neuner in 1983' Mueeuo

Collections and conPuters. However, it is up to the profeseion
i.-ràrpa these guid;linea Èo the Particuler needs of nematology

and make them accessible to all neruatologiste'

Currently, coEputera are hardly ueed by nemetode collection
curators, Some curatora know that data recording on tradi-
Èional supports (such as ledgera or index cards) is time coneum-

ing, erroi' prone, and difficult to edit and uPdate' They kno!'

thài retrieval of stored infornation ie difficult excePt when

using a cuuberaome cross-index card aystem' They are aware of
the -advantage8 of EDP' e'g', data entered only once in inter-
relaÈed datÀases, word proceesing for eaey corrections' automa-

tic spelling check, and infinite poeaibilities of crose sêarcheg

oi tny ".rUi""t. 
A fes curaÈore are planning or are actually

working on computerization of their collection records'

Uorrever, very few collections have been acEually conPuterized
and eome eEteEPÈs at computerization have failed' InveaEi-
gation and evaluaÈion of available EDP sysLems, and PrePara-
Ëion of guidelines for the Parcicular requirenente of a nemaÈode

collection ie a difficult taok for which most curetors have no

t ime or experience. It would benefiÈ nematology in general to
idenÈify the problene raised by computerization of nenatode
collections anà to offer solutions to theBe problems through
appropriate guidelines.

I/--E-ZG:"":§gs rereÈ ica collect;f-rns: A national plan.
Irwin, H, '
(Eds.), Aesn. Sÿst. Coll. (Pub1.), oec. 1983, xiii + 63 P'



The Systematic Resourcès Conmittee of Societÿ of NeEatolo-
gistB has initiated a prospective study of a computerized
system for nemaÈode collection records to: (i) describe the
varioug sysÈeos currenÈ1y used to record and search daÈa on
nematode collections, (ii) identify Èhe probleus aÈrached ro
these systeus, (iii) define the utilization of nematode collec-
tion records by nematode systemetists and other categories of
uaers, and (iv) propose ân EDP systeE that will solve Ehese
problerns and ans!ÿer the needs of the various users of nematode
col lect ions .

The study of the Systematic Resources ConmitEee will take
several steps. The first sEep rùas a aurvey of the collection
record systems currently in use, The survey ended May 31, 1985
and Èhe answera received are analyzed belo!ÿ.

l. The questionnaire.

A questionnaire was designed by the Comoitlee and Bent to 66
curators of nematode collections in Ehe world, as identified
in Nematology Newsletter 29(l):5-I0. The questionnaire was
in two parte (a fact-finding survey and an opinion survey).
The former was Eo provide ânsrrers on poinEs (i) and (ii) as
described above. The latt.er rras Eo give Ehe CommiEtee some
hints on how people felt about this project and rrhat would
be the major blocks to comput er izat ion.

Aneriera received uncovered aome shortcomings of the ques-
Èionnaires, i,e., quesrions badly worded and misundersÈood,
and uee of Èerms unknown by the surveyed ecienEiscs
unfamiliar with computer jargon. Also, the firsE question-
naire was oriented torrards plant nematology, and curaÈors of
marine collectione had difficulÈy answering it. In spite of
Ehese linitationa, the questionnaire fu1fi1led its purpose
and provided the information needed.

2, The answers,

Forty-one of the sixty-s ix queBEionnairea sent. out Eo
collection curatora were reEurned in tine Èo be included in
the present report. I{alf of the quesEionnaires sent in the
USA and Canada were returned (13/26), but only 35 to 38
percent from other induetrialized countries (I0/26), and
frorn Èhird world and eastern bloc counEries (5114). The
resulte of Ehe survey are heavily biased in favor of North
America, probably because scientists are Inore fauriliar with
computerB in this region. Answers came frou small collec-
tions (a few hundred slides), medium-sized collecEions (a
few thousan(t elides), and Iarge collections (several
tens-o f- thous and Blides including the 75,000 slides of the
largest nemaÈode coLlection in the world, USDA, BelÈsvilte).
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Below is given a list of the queaÈions asked and the number
of affirmative enardera for each question. Because of the
biaees discovered in the geographical origin of the anewers,
no percentage is given. These angwers do no represent the
sit.uation in all nematode collectione in the rdorld,

s. t'acc-finding eurvey (27 answers).

(1) Where do you keep your collection records?

- No records (other than rùhat is written on the slidee)
are kept.

- I-edgers.
- Index card s ys tem.
- Computerized sys Eem.

- Original reports, correspondance, etc.
- In a transition phase Èo cooputerized sysEem.

(2) Horù good is your record keeping?

- No recorda are kept,
- Poor and ouÈ of date.
- Poor, but up Eo daEe.
- Good, buE out of daÈe.
- Excellent: good and up dated continously.

(3) WhaE kind of dara is recorded?

Record Ident i f ic at ion

- Name of the collection. Lz
- Reference number of Ehe record. 19
- Type; original nunber I

Description of the Collection Item

- Nature of the support (slide/via1/SEM stub/other). 14
- Processing (kil1ing/fixing/nounting). lZ
- Total number of specimens. 19
- Number of spec imens by stage/sex. L9
- Quality of specirnens. 8
- Date of mounting. 12
- Name of slide preparer 1

Origin of Spec imens

- Locality. 26
- Host. 22
- Parts of the plant sanpled. L4
- Crop and farming systen. 7

- Climate, soil, and ecological conditions. I0
- Date of saupling, 2L
- Collectorrs name. ZZ
- Extraction method. 4

3

9
20

2

I
2

2

5

3

6
9
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- Reference to articles where Ehe specimens
(or utilized if voucher specimens).

(4) ÿürat kind of infornation can you search
current records.

- Search of a species-Èype naÈerial .

- Search of aIl populations of a species,
- Search of all slides of a genus/family.
- Search by hosE plant.
- Search by loc a 1i Ey.
- Search by size of sample,

Date of extrac E ion.
Donor.
Habitat (rnarine neneEodes).
DaÈe received (for donated epecimens).

Ident ification of Spec imens

Family nane,
Genua naEe.
Speciee name.
Change in noBenc lature ,

Ident ifier' s narue.
Date of identificaÈion.
MultipLe identifications (question misunderstood:
anarders deleted).

3

I
2

I

- Other taxonornic caEegories (phylurn, claes, drder, etc.).
5
I

References

7

27
27

8
16
4

r9
r5
I8

9
t2

2

are deecribed

in your

Cross Searches

- Can you cross search by 2 iterns (ex: species
- Can you crogs search by 3 items or more (ex:

sanple size ) S) ?

- Can you use bolean operators?

ll

5

I

2

t
4
5

5

7

l3

s
s

AND host H)?
AND tT ANI)

(5) What kind of problens do you experience in recording
the dat a?

How do you handle misidentified species?
Change only the slide label .

Add correcE name Eo old record.
Èlake ne!, record; aave old one.
Make new record; delete old one

Hord do you record epecimens not yet identified?
Keep out of collection uithout any record.
Kept in separate collection.
Included in collection under knonn taxonomic caEegories
(family, genue) or under an lD number,
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How do you treat nonenclaÈure change6?
Not considered: original name is kepC.

- Included in collection under tenÈaEive identification.

Nev name is added to old record (t'rernarknt').
Makt' rrew r(.c()rd, egve oId onc.
Make new record, delete old one.

How do you record the name of hoet?
Always c onmon name.
Always Latin nane,
Either or both.
May al60 record plant associationa (grass, prairie, forest,
etc.).
None apply (marine nematode).

3

6
4
4

3

4
I3

I
2

9

9

3

11

5

6

How do record 81ides with imens bel
aeveral s a / senera

Several records are nûade.
Main record and eecondary records cross referenced Èo
main record (or single card with several perforations).
None apply: slidee kept monospecific.

,|

-La
- Administrative divisions (county, sEate, province,

etc. ) .
- Either or boEh the above, with or rrithout geographical

coord inâte6 .

- Marine nematodes (depth, etc.).

-Ac
- Thorners system of code numbers and lettere for genue and

species (15f, 339, etc.).
- Accession number plus code letEere for geographical origin(ex: ADKI0l for slide l0l fron the Adirondak ccillection).

(6) What kind of problems do you experience when searching
Èhe records ?

- Records incomplete or out dated.
- Cross searches difficult.

(7) Loan of specinens.

How often do you loan slides?

- Lreekly.
- Once a EonÈh.
- Once a year.
- Almost never.

9

2

I3
I

L2
l0

0
4
I
8
5
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loan of certair

No restrictions.
Restric t ion on loan
Restriction on loan
Restriction on loan

of ho lotype ,

of paratypes,
of nontype maEerial .

7

13
7

6

If you have aome restrictions, what kind of
restriction do you place on slide loan?

Loans limited to recognized organizaÈions or scientisÈs.
Specimens not aent outside but available for study aÈ Èhe
laboreÈory housing Èhe collection.
Slide not available under any circumstances.
None apply,

(8) what kind of problems do you experience with loan
of spec imens?

- Problems associated with record keeping (difficulty in
locat ing the requested slide).

- Difficulty in answering specific requests.
- SIides lost or damaged by users (indicate how ofEen such

accidents occur ) .

OfEen.
Very seldom,

(9) ÿ*rat is Ehe one major drawback of your current sysLem
of record keeping?

- No drawback.
- Cross Beârches difficulE.
- Records out of date.
- Lack of time/personnel for data enEry,
- Lack of tine to keep trâck of loans.
- Lack of knowledge of sysEenaEics.
- Lack of funds.

OEher drawbacks not quite related to record keeping
included:

- Safety: only one copy of the records exists,
- Slides said to have been deposited in the collection

buÈ never Bent by authors.

b. Opinion survey.

The collection curatora were asked to consider the following
atatenents and to indicaEe if they agree, disagree, or have
no opinion abouE each one. A toEal of 26 arrswers were
received.

16

3
0
4

4
t4
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Donr t Know or
Agree Diaagree ,__!q ASgwgl

The currenE record keeping sysÈem works fineg 9 l0 7
I feel we donrE need to uae a computer at.
this t iue.

Computerized records would be liuited in their 8 12 6
usefulness, because nany labs have no access
Èo computers and could not uae our system.

I would like to computerize my collecEion
records, but I dontt have:

The money to do iÈ.

The tine to do it.

l8 I 7

II 4 1I

1466
The personnel to do it. 15 5 6

If you don't know much abouE computers, give your opinion abouE the following
two statements.

I am noE qualified to manage Ehe l0 I g
conpuEerization of my collec t ion.

I can Ery to Eanage the compu-
terization of my collection, with
a lot of technical help.

rf, due to circun'tances beyond your conÈrolr the collection records are not
well kepE, give your opinion about the following three aÈatements.

The records would have Èo be put in 6 7 13
order before I can think of
computerizing them.

I can put everything I have inEo Èhe 3 g 15
computer and it will sorE it out for
me.

BoEh above staEeEents are too extreme. 6 3 llI will have to put sone order in my
records and the computer can help me
Eo do Èhat.

I donr t see the point in making such an 1 lI 74
elaboraEe feaeibility Burvey as the one
you ere conduc E ing.

I know a data manageuenÈ progran that will 7 4 15do the job just fine. Let's use it,
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Don'È Know or
Agree Disagree no Ansrer

Collection records can be used for purposes other than just locating a slide(e.g., survey, hoet liBE, etc.). With this in rnind, give your opinion about
the folloving two staÈements{

I do noE wanE ny collection records to 3 1l Lz
be made public because Iuam afraid
people would use then for their own
reaearch without my knovledge and
authorization.

I like the idea of computerizing my 9 4 13
records because I will be able to do
some inÈeresÈing searêheq that lrill
help ny own research.

['/hat are your computer skills?

I have no experience rrith computers.
I have limited knowledge of computers.
I am computer liÈeraLe.
I em a coEputer wizard, a real hacker.

t{hat kind of rnaterial do you dispose?

I do noÈ have access to a coEputer.
I do have acceas to a microcompuÈer.
I have access Èo a minicomputer.
I have acceas to a mainframe computer.
I have a terminal and a modem.

True---r
t7
4'0

8
9
6

l2
1

I{hen you are using a computer, where is the keyboard of the EaEerial acEually
located (uricro, rnini, dwrb terminal, etc.); if you have acceas to several
kinds of material, check for the one you are using the most.

I an working at ny oh,n desk. 2

I have to go to another roorn in my lab. 9
I have to go Eo a different floor/building. 6

3. Analysis of the anawers received.

Ae explained above, the conûrenta below are valid only for
half of the nemaÈode collecEions in NorEh America and for
about one-third of the coLlections in the rest of the
wor1d.

ln abouÈ three-fourths of these collections, records are
kepÈ on some aorE of index card system thaE authorizes some
cross searching, Ledgers is the second mosE used sysÈem.
EDP is used in only 2 out of 22 colleccions, but two otherg
are in the proceBs of being computerized. Cross searchee
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are said to be difficult in almosÈ half of the collections,
and are the major problem'in over a fourth of the
col lec t ions .

Record keeping is deecribed as excellent by about a t.hird of
the curators, but other curaEors complain about }ack of time
and personnel and are unable to keep data entry up to date.
In about half Èhe collections, curatorÊ experience some
problems when searching their recorde because of incomplete
dâta; this is the major drawback in 5 out of 22 collectione.

The kind of data recorded varies widely among collecÈions.

There is generally some aort of reference nunber which is
either an accession number (one-third of the collections
where slides are numbered startiûg with number I and
conEinuing infinitely as each slide is received), or
what iB often cal1ed Thorners sysÈem (one-third of the
collections rrhere genera and species receive a code name--
generally a numeral for genus and a letter for species).
A composiEe system is used in the rest of the collecEions.

Users of Thorne'a system coEplain thaE Ehe recent splitting
of many genera makes iÈ difficult to continue using code
numbers. The queBEionnaire did noE aak whether the same
code name always refers Eo Ehe aame taxon in different
col lec t ions .

The name of the collection is noE always indicated on the
slide record, which is understandable when Èhe records of
each collection are kept separately. This name will
have Eo be added to each record if Beveral slide collections
are placed in a central co[puterized syatem.

The collection iten (s1ide, vial, etc.) is generally well
described. In sone collecÈions, processing is nade by a
standârd noethod and needa not to be recorded. There.again,
Ehis method will have to be described in case of a cenÈral
sys Eem,

the origin of specimens (= field sample record) is described
in many different wayc iq the v4rious collections.

In some cases, references is Eade Eo a field sample record
number, IE is Ehi6 other record that contains data about
the origin of the specimens. In other insÈances, the elide
records include all field data. In both systens localiEy ig
recorded either by landmark (nearest town, road marker,
river, etc.) or by adninisÈrative eubdivision (township,
range, county, province, staEe, Çounty, etc.). Often both
kinds of infornation co-exist. Ûhen recorded, geographical
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coordinates are alrùays associaEed !ÿith either or both
landmark or administrative subdivision records. This
varieÈy of systeEs rùill creaEe problems for computer searchs
of slides frorn a partic.ular geographical origin.

IIosÈ is often recorded under boÈh conmon and Latin naoe.
Again, this will have to be considered in the design of a
computerized system because a search on either kind of
names musE find all slides recorded under both.

Data from marine nematode collections wiIl be difficult to
fit in a system designed primarily for plant nematodes. A
separate sysÈem Eay well be in order.

Identification of specimens found on each slide always
includee nanes of genus and species. These names pose Eany
problems. Sometimes, specific identification laÈer prove to
be erroneous. Often the name of a species changes wiEh
advances in systematics. The various curators surveyed
tackled these quesÈions in a nurnber of ways. Either they
do nottiing and keep the old name as it was, or Ehey add a
note to the old record. Some curators create a new record
in addition or in place of the old one. In case of nomen-
claÈural changes, gome curatora wait to see if the new name
is accepted by the scientific community before they change
the corresponding record. It is noE known how the curaÈors
handle requests made under a new narue not yet included in
the collection records. Some curators Iack the time and/or
the knola,ledge of nematode sysÈernatics and nomenclature Èo
nake such changes. This is one area shere a central compu-
Eerized systen would be Eost helpful by connecting co1lec-
tion data files to a nonenclatural file keeping track of
changes in nanes.

Specimens noÈ yeÈ identified are either placed in a separate
collection wiÈh or without Èheir own records or kept in the
main collect.ion under whaEever taxonomic category is known
for them (genus, fanily, etc.).

About one-third of Ehe collections record articles where
collection material is described, or articles where voucher
specimens are used.

In most collections, searches are made only for slides of a
particular species or for slides of all species of a partic-
ular genus. In such casee, searches are generally described
aa easy. Electronic data processing is certainly not needed
for auch tasks, pârticularly for smal I and mrrdiun eizr)d
collections. In [act, no records are needed at all if ttre
slides are arranged in boxes under genus and species names.
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In about half of the cases' cross searches are often or
sometimes made, mostly by geographical origins and by hosÈs.
These kinds of eearches were said to be possible or easy in
the collecÈions vith index cards or sorter systems. How-
ever, iE wâs noÈed Ehat a sorEer card has only four sides
and a lirnited number of perforations. The number of sub-
jects that can be searched and Èhe number of câtegories in
each subject are, Èherefore, limited. For examPle, there
are over 300 narnes of plant nematode genera. They cannot
all be included on a sorter card. Other index syotems can
become very bulky. In a particular collection, four records
are created for each slide received, to be filed in four
indexes by nematode, by host, by origin, and by date of
receipt. Not surprizingly, the major drawback of this
collection is said Eo be rrtyping and filing.rr I'Ihen no
indexes are kept, and someEines even when Ehey arer croas
searches are said to be tedious, difficulc, or impossible'
Use of Bolean operators (AND, OR' and NOT) are neEurally
restricted to Ehe few cornputerized collections.

Loans are made aE least once a month in half the collections
surveyed. Most curator6 restrict loans of tyPe maEerial to
recognized organizations and scientists. They have no
difficulty locating requested material, but sonetimes
naterial is losE because the curaÈors have no Eime to keep
track of l oans .

Sorne curaÈors wi ll noÈ nake public slide records that
conEain sensitive infornation (e,g., origin and owner of
plants intercepEed under quarantine laws) or records !ÿith
possibly erroneous species indentifications. Such records
will have to be either kepÈ out of a cenÈral EDP system
or be given resÈricEed access securiEy. It may be that the
information will become available in Ehe future, e.g., after
definitive idenEification has been made or when quarantine
inforrnation becoues public domaine. In this event, lempor-
ary in-house records can be easily downloaded inEo the
central systen if they follow the same format.

Finally, loan policies or data recorded ofren differ between
records of cype or nontype Eaterial in the same collecEion.
These records may have Eo be kept separaÈe.

Opinion survey - Italf the persons who answered the question-
naires think Ehat current record keeping systems are unaa-
tisfacEory and Ehat Ehey need to be cooputerized. However,
this ans!ÿer is probably biased because nosE of those cura-
Eors noÈ inEeresEed in cornputers did not ans(rrer the survey.
Anong those who did ansrrer, mo6t have aÈ least a limited
knowledge of computers and have access to a conputer (micro,
mini, or nainfrane). Horrever, the najority must go out of
their room, and sometimes out of their 1ab, to use it,
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Some curators expressed concern Èhat a computerized 6ysten
$ould be unaccessible to lebs fhat donrt have écce§a to a
coBputer. Thie number ryould cerÈainly have been greater if
ell curaEors had answeted. This queation will have to be
addregged in the final, propoeal ,

Even if a majority of collection curators would r,ant to
computerize their collection, thie would etill be difficult
or inpossible because most lack pereonnel, time, and morey
to do the job; and many do not feel coEpetent enough Eo
ûanage the computerization of their collection. It should
be noted, horever, Èhat the majority is willing to try with
a lot of help.

Only half Èhe peroons who aneuered the aurvey are convinced
of the intere6t of the presenÈ Btudy. Another third would
râther u6e an existing program (packaged dstabese manageEent
ayetem, prograns already in use in other collections, or
programa reconnended by ASC).

4, Conclueione.

Conputerization of nenâÈode slide collections will progresa
alowl.y and will have to overcore a lot of resiBtance from
many people Ehat do not aee its advantages. At the same
time, aome labs have already switched to EDP and more are
planning Eo do ao in the near fuEure. It is inperative and
urgent Eo offer a coEEon ayaÈen before Èoo many inconpatible
one are creeÈed.

The Comnittee will have to work along two lines. Fir8t, act
eB an advocete of EDP by highlighting its advanEages over
oÈher aysteE8; and aecond, propo8e a oysteE thaE is truly
adventageou8 and Èake8 into account the liEitations of the
curatoro (tine, noney, expertise) and the real needs of the
usera. It is only if we can propo8e a systeE that is both
more effective than current BysteEs, ând cheaper and eaeier
to maintain, that EDP has a chance to be accepEed in the
nematology conmunity.

Prepared by Renauil Fortuner for Ehe SysÈeEetics Reaourcea
Conmittee of the Society of NenatologiBtB, Novernber 1985.
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