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STUDIA UNIV, BABE§-BOLYAI, BIOLOGIA, XXXIV, 1, 1989

COMPUTERIZED KEY FOR THE IDENTIFICATION OF MALLOMONAS
SPECIES (CHRYSOPHYCEAE)

LEONTIN STEFAN PETERFI* and LAURA MOMEU*

SUMMARY. — The paper analyses for the first time the possibility
of identification of Mallomonas species using microcomputers. The
key proposed by the authors is based only on the species investigated
by means of the electron microscope (taxa dealt with in the recent
monograph by Asmund and Knistiansen [2]). The dialoguing
program of the proposed key, included in his paper, was written in
BASIC language for the Romanian TIM-S microcomputer and can
casily be employed by any algologist possessing a certain amount of
computer knowledge. The program, once written, should be stored
in auxiliary magnetic memory.

Mallomonas Perty 1851 (inc. Mallomonopsis Matvienko 1941), the
large genus of unicellular, golden-brown flagellates with external sili-
ceous cell armour, belongs to the Mallomonadaceae family [13] — Cry-
sophyceae. The classical literature on the subject including the works
of Pascher, Conrad, Huber Pestalozzi and Matvien-
ko [4, 5, 8,9, 11], was based on the description of taxa as seen in the
light microscope. The fact that the morphology of scales might be of
taxonomic importance has been recognized by the first investigators.
Conrad [4, 5] in his monographs on Mallomonas worked out aclassi-
fication (specles grouped into sections and subsections) based on the
outline of the scales. Subsequently, Huber-Pestalozzi [8} and
others accepted this point of view, including in Conrad' s scheme all
the known species. Bourrelly [3] modified the original classifying
principle by adding new structural details to the description of scales. Two
years earlier, Asmund [1] and Fott [6] publislied, independently, the
first electron micrograph of Mallomonas scales; it became evident
that only EM-based identification of species was to be accepted as valid,
and that all previous descriptions based upon light microscopy should be
re-evaluated. Unfortunately. in great many cases it was impossible to
harmonize the lelectron microscopy with previous light microscopical
descriptions, mainly for reasons that Asmund and Kristiansen
[2] have already mentioned.

In some cases the redescription of the very same species, under a
different name, by means of electron microscopy could not be avoided,
because of the incomplet original diagnoses and poor iconotypes. The
chaotic situation in Mallomonas has necessarly been maintained even in
some of the latest surveys of the genus. Matvienko {9] and Star-
mach [15] tried to include in their floras, for the sake of completeness,
all the described species of the genus, irrespective of the quality of des-
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criptions and illustrations. The latter [15] adopted and illustrated some
quite recently described species, apart from the clussical ones, unfortu-
nately without any criticism. Therefore, the same species appears under
two different names: Mdalomonas transylvanica Péterfi ot Momeu and
M. glabra (Bourrelly) Asmund, the first name only being valid. It has been
stressed by Asmund and Kristiansen[2]that from the 135 species
included in the Siisswasserflora von Mitteleuropa [15] less than 50 are
reliable taxa.

Harris and Bradley [7] classified the electron microscopically
described species into 4 series, based on scale characters as seen in light
microscope: Tripartitae, Planae, Quadratae and Torguatae, each series con-
taining a certain number of species groups. The present authors [10]
extended the above mentioned classification, based upon the fine struc-
tural pattern of scales and bristles, raising the series and groups of
Harris and Bradley [7] to the rank of sections and series, respecti-
vely, in accordance with the Code, Later. this new classification was test-
cd by the method of taxometry [12] and it was found satisfactory in many
respects. These classifications which are based mainly on resemblances
and differences 1n scale and bristle structures may be considered practical,
but in fact they aik highly artificial. This is also true for the recently pro-
posed systen: of Asmund and Kristiansen [2], an extended form
of our previous schemes [10, 12]. 1t is {o be mentioned the fact that these
authors [2] ,tried to arrange the taxa in such a scquence that certain
phylogenetic views are reflected®, by recognizing primitive and derived
characters. Their monographic treatment virtually includes all the EM-
based informatiotn (up to the date of publishing) concerning Mallomonas.
91 species, 15 varieties and 9 forms have been recognized, described and
illustrated by micans of clectron micrographs, all arranged into 16 sec-
tions, some of them being further split into series. Unfortunately, not
all the species are known well enough as far as their range of variation in
their scale and bristle pattern is concerned. This holds good for some of
the recently described species, and those defined on the basis of
scanning electron micrographs only. More work should be done in this
direction; several taxa (mostly varieties and forms) might deserve a change
of rank, others might be included in the normal variation range of the spe-
cies or of other species.

The identification of Mallomonas taxa is not an casy task. The keys
published in early and classical floras [8, 9, 11} are no more uscful, for
they contain only species described by means of light microscopy. Even
the recent key of Starmach [15] is misleading and difficult to use
because of its mixed character (LM and EM). Monographic works [16],
including the latest one [2}, are not provided with identification keys.

It was Wee [17], working on the Synuraccae of lowa (USA), who
published a key on Mallomonas, employing fine structural characters, but
without including all the species.

The present paper intends to be a practical systematic guide to the
taxonomy of Mallomonas — a key for the determination of its species
investigated by electron microscopy. It is not to be considered a critical
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revision of the genus it has been based on the taxa known and recogniz-
ed by Asmund and Kristiansen [2], though a few minor chan-
ges in the taxonomic status of some taxa have been unavoidable. Further-
more, some of the sections erected and defined by Asmund and Kris-
tiansen have not been accepted by the present authors, mostly from
practical reasons.

The key is based mainly on the fine morphology of scales and
bristles observed with TEM. The size and shape of cells (sometimes of
scales and bristles) have been used where no other splitting criteria could
be detected. The authors are positive that taxonomic keys, which work
well and are easily handled, arc difficult to write. Therefore, the key is
open to any further improvement by its users.

As for the terminology emploved in this key, the present authors
accepted that of Harris and Bradley [7], completed and somewhat
modified by Asmund and Kristiansen [2]. To avoid any mis-
interpretation, one should learn this terminology before using the key,
by inspecting carefully our diagrams (Figs. 1-—3).

The Mallomonas species are solitary monads with {wo flagella, one
of which is in most species much reduced to a photoreceptor. The cell
investment, or cell armour, consists of imbricated silica scales and hinged
siliceous bristles. A few species lack bristles (Fig. 1 B). The bristles are
either distributed all over the cell or thev are limited to the anterior andfor
posterior poles (Fig. 1 A-—C). Bris -
les located in different parts of cell
may exhibit different morphologics.
The cells exhibit a sequence of mor-
phologically different scales from
the apex to the rear (Fig. 1 B). There
are collar (anterior), body and rcar
scales (Fig. 1 D). In some of the spe-
cies the shape and structure of the
scales, logated in different parts of the
cell are not so evident. In other ca-
ses the collar scales markedly differ
in shape from the body ones (Fig. 2
A-—D). The scales surrounding the
base of flagella are usually bristle-
bearing, oriented forward. The distal
end of the bristle-bearing scales are
always free, exhibiting a concavity —

the dome —, in which the foot of the

mgvab]c bm.SﬂOS is located. The non- Fig. 1. Mallomonas cells and scales as
bristle-bearing scales lack the domec. seen in the light micyoscope.

The rear scales may equally Dbe A — Mallomonas intermedia Kisselev var,
domeless. being provided instead with — intrmedia. B — M. insignis  Penard.

- i b C — M. mangofera Harris et Bradley.
= long, stout spn'les (Fig. 1, B, D) D — Scale types of M. crassisquama (As-
) The construction of scales, their mund) Fott: as — Anterior (collar) scale
fine structural pattern are of the  bs — Body scale. rs — Rear scale (original)
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greatest taxonomic importan-
ce. The main part of any
scale is the base plate, usual-
ly variably perforated, with
smooth inner surface. Its ex-
ternal side exhibits the so-cal-
led secondary layer, consist-
ing of ribs, papillae, mesh-
work etc. The main scale type
is called fripartite (Fig. 3), its
secondary layer showing a ve-
ry strong V-shaped rib (V-
rib), which is in fact formed
by the posterior submarginal
ribs, the variously decorated
shield and the anterior locat-
ed dome. These structural

B ig. 2. Diagrams of scale types. ts are evident even
A — Collar scale of Mallomonas punctifera Korshikov. clemen °

B — Body scale of M. punctifera. C — Collar scale of ~Under the light microscope.
M. mangofera Harris et Bradley. D — Body scale of The two anterior, converging
M. mangofera. B — Body scale of M. actinoloma var. branches of the submarginal
mammuVes.enszsA;et;igtEfnlc\ioxsguid' Body scale of rib ‘(anterlor submargmal mb)
d — Dome. sh — Shield. b — Border. sr — Submar- usually reach the base of the
ginal rib. ve — Ventral edge. f — Flange. de — Dis- dome. Lateral to the anterior

tal end. af — Anterior flange. asr — Anterior sub- submarginal ribs are the an-
marginal rib. psr — Posterior submarginal rib. pf —

Posterior flange. pe - Proximak end. w — Wings. terior flanges (called wings
r — Ribs (original). wher they are very wide).

The proximal (posterior) an-

gle of the V-rib may be 4- hooded. The part of scale surrounding proxi-
mally the V-rib is the posterior flange (or simply flange) with its border.

The rhomboidal scale type (Fig. 2 D) lacks the dome (body scales), but
exhibits the shield and both anterior and posterior submarginal ribs.
In this second case, only the collar scales are bristle-bearing, showing 2
small, distal dome (Fig. 2 C). Specics with other scale types are somewhat
less distributed (Fig. 2 A, B, F).

The program of the proposed kev was written by the authors in
BASIC language to employ the Romanian TIM-S microcomputer, but any
stmilar type of computer can be used, with only minor changes. There is
no need for special high level computer knowledge to use this program;
only a certain amount of knowledge in BASIC is necessary, which can
casily be learned by any algologist. The program proposed in this paper
is a dialoguing one, having all the advantages of the classical keys [14.].
In this screen dialogue system the user only has to answer "Y# or "N® (it
depends on the answer being affirmativie or negative), or to call for an or-
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distal end

anterior dome
flange
anterior
submarginal rib
shield
anterior
lateral submarginal rib
‘neurving ibs )
V-rib
hood ,
posterior
{proximal)border ks

proximal and

Fig. 3. Diagram of a tripartite scale showing the most important structural elements of the
scale {original),

dinal number in case of numbered options. The program, once written,
should be stored in auxiliary magnetic memory. The instructions SAVE
and LOAD should be followed by "KEY MALL; to start the key just
push the RUN.

All dimensions are given in pm (printed um in the program). Some
more instructions and the abbreviations used by the authors can be learn-
ed by reading the screen when running the program.

We hope that our present paper will stimulate interest in and faci-
litate study of Mallomonas species.

5 REM KEY MALL

10 REM CLASSIFYING PROGGRAM FOR MALLOMONAS SPECIES

15 PRINT “KEY TO DEFINE MALILOMONAS SPECIES”

20 PRINT by LEONTIN S. PETERFI and LAURA MOMEU”

25 PRINT “This key is based on ultrastructure of scales and bristles as seen in TEM”

30 PRINT “Morphology and dimensions of cells are used when desirable”

35 PRINT “The taxa included are those given in ASMUND & KRISTIANSEN: 1986,
Opera Botanica No. 85”7

40 PRINT “Sections and series are given and recognized according to the present authors’
opinion”’

45 LET B$="Does the specimen fulfil these characters?”
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50 LET O%$="Observe the following characters”

55 LET C$="Which of these conditions does it fulfill ?*’

60 LET D$="Call for the corresponding ordinal numbers’’

65 LET S$==""Sectio”

70 LET R$="'Series”’

75 LET K$="Asmund & Kristiansen’

80 LET H$-"Harris & Bradley”

85 LET P%$=""Peterfi & Momeu”

90 LET M$="Momeu & Peterfi’

95 PRINT “ABBREVIATIONS”

100 PRINT “cS=collar scale(s)”

105 PRINT ""bS=body scale(s)’”

110 PRINT “rS=rear scale(s)”’ .

115 PRINT “cB=collar bristles”

120 PRINT “bB=body bristles”

125 PRINT “rB=rear bristles’

130 PRINT “a=anterior=distal’’

135 PRINT “’b==body"’

140 PRINT “r=rear-=proximal”

145 PRINT "bP=basal plate”

150 STOP: CLS: GO TO 155

155 PRINT “BEFORE START; be sure you know the right terminology’”

160 PRINT “PLEASE, study the diagram with basic scale types”

165 PRINT “BEFORE YOU ANSWER,PLEASE, STUDY CAREFULLY the characters
of your specimens, electron micrographs etc.”

170 PRINT ”TAKE CARE you give the RIGHT ANSWERS”

175 PRINT TO MANAGE this kev, answer tile following questions and print”

180 PRINT Y, if the answer is YES”

185 PRINT 7N, it the answer is NO”’

160 PRINT “The corresponding number, if the question is an ordinal”

195 PRINT ““Then pulse ENTER”

196 PRINT ”In case of 'STOP STATEMENT' jpuire 'CONTINUL™

200 INPUT DO YOU UNDERSTAND? ANSVIER Y or N7;A%

205 IF A$="N" THEN GO TO 95

210 IF A$="Y" THEN GO TO 215

215 INPUT "“Are you sure that the micrographs bciong to a MALLOMONAS? ;A8

216 IF A$="N" THEN GO TO 219

217 1 A$="Y" THEXN CLS: GO TO 250

219 CLS

220 PRINT ““The MALTOMONAS species are solitary menads with golden, bisected chloro-
plast, covered with an armour of SITICA scales and hinged bristles, bearing two
flagella, one of which is reduced mostiy to a photoreceptor”

230 INPUT “Does the specimen fulfill these characters 7”7 ;A%

235 I8 A$="N" THEN GO TO 239

236 1T A$=="V” THEN GO TO 250

239 CLS

240 PRINT "The specimen is not a Mallomonas”

245 STOP: GO TO 4010

230 INPUT “Would vou like to know the infrageneric clecsificaticn veed in this program?
A%

255 IF A%="X" THEXN GO TO 340

260 PRINT "Genus :MALLOMOXNAS TFerty 18317

265 PRINT /o o o= = oo = o o o o o o s i s

270 PRINT “enclose the following SECTIONS

273 PRINT “"MALLOMONAS -~ — 17

280 PRINT “STRIATAE — — . 27
285 PRINT “PAPILLOSAL —— 37
290 PRINT “"ANNULATAL - -~ 47

295 PRINT "HETEROSPINAE ~§"
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PRINT “FENESTRATAE-— 6”

305 PRINT “"MALLOMONQPSIS 7

310 PRINT “PUNCTIFERAE- 8"

315 PRINT “INSIGNES— — — — 9”

320 PRINT “QUADRATAL— — 107

325 PRINT "AKROKOMAE—-— 11”7

330 PRINT “TORQUATAE— — 127

335 STOP: GO TO 340

340 GO TO 345

345 CLS: PRINT “Observe the following structural characters:”

465
470
475

480
485
490
495

300

505
510
515
520
525
330
535
540
545
550
555

PRINT “ALI, SCALYS TRIPARTITE : a V-shaped rib divides the scale intu an exter-
nal FLANGE, internal SHILLD and auterior rounded DOMIY”

5 PRINT "Non-bristle-bearing scales lack the dome”

INPUT “Do the scales present all these characters ”"; A$

5 IF A$="N"" THEN GO TO 2005

IF A$=""V"” THEN GO TO 370

CLS: PRINT “Dome of bS with unilateral,wing-like protrusion”
PRINT “Bristles with 2 tows of teeth’””

INPUT (B%$);A$

5 IF A$="N" THEN GO TO 400: IF A$="Y"” THEN GO TO 390

PRINT "\I VANNIGERA Asmund”

5 PRINT "======:= 2===x.""1 8TOP: GO TO 4010

CLS: PRINT “All scales elliptical or slightly rounded-rhomboidal”
PRINT “Dome of bh¥ without WINGS”

5 PRINT “Basal plate perforated and variously decorated; scale pattern NEVER mar-

kedly papillose or striated”

INPUT “Do the scales fulfill these conditions?”” ;A%

IF A$="N"” THEN GO TO 1155

CLS: PRINT S%$;”— ‘\I&LLO’\IO\’AQ—«—V

PRINT */== == o= = == o oo s mz s o mom mm o : 8TOP: GO TO 430
CLS: PRINT O%

PRINT ”bP densely perforated, decorations lacking”

INPUT “Are the scales like this? ;A%

IF A$="N" THEN GO TO 785: IF A$=""Y" THEN GO TO 450
CLS: PRINT R%;” - —~TONSURATAE ——";K$

PRINT ”——-—:::_:: e mm s m === STOP ;O TO 455
CLS: PRINT “Bristles distributed at poles of cells only’

PRINT “"Median bS domeless”

INPUT (B$) ;A%

IP A$=-"N"” THEN GO TO 515 .

CLS: PRINT “Cells 12~17 um, b8 2.7—3.5 um, hood narrow, bristles smooth, with
subapical tooth”

INPUT (B%);A$

IF A$=="Y" THEN GO TO 490: IF \%=="N" THIEN GO TO 300
PRINT “M.CRISTATA Durrschmidt”

PRINT == = e e e =7 1 STOP ;. GO TO 4010

CLS: PRINT “Cells 17--42 um; bS 3.53—7.5 uwm, bristles unilaterally serrated with
long terminal portion. ilood open, weakly developed”

PRINT “M.AREOLATA Nygaard”

PRINT "==m==m=w=====""1 STOP: GO TO 4010

CLS: PRINT “Bristles lacking in the posterior 1/4—1/3 of cell”
INPUT “Do most of the cells look like?” ;A%

IF A$="N" THEN GO TO 730

CLS: PRINT R$;”— —TONSUR. \TAEH”’IG

PRINT /=== = = mm == e =0 PRINT 0%
PRINT 1. Cells up to 45 um; bristles up to 30 um’

PRINT “2.—Cells 39—72 um; bristles up to 70 um’’

INPUT (D$);A

IF A=2 THEN TO GO 685
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560 CLS: PRINT ’"Rearmost scales with short spines”

565 PRINT B$: INPUT A$

570 IF A$="N" THEN GO TO 615

575 CLS: INPUT 0%

576 PRINT ‘1. All bristles serrated; hood slightly open”

580 PRINT 2. Two types of bristles: aB serrated; bB smooth, with subapical tooth;
hood narrow”’

585 INPUT (D$);A

590 IF A=2 THEN GO TO 605

595 CLS: PRINT “M.ALPINA Pascher & Ruttner em.”;K$

600 PRINT "= s === m=meme===m====": STOP:. GO TO 4010

605 CLS: PRINT “M.TONSURATA Teiling em. Krieger”

610 PRINT “"===m========": 8TOP: GO TO 4010

611 STOP: GO TO 4010

615 CLS: PRINT ““Rear scales with goblet or ear-like protuberances”

620 PRINT “M.CYATHELLATA Wujek & Asmund; et vars.”

625 PRINT "===========1===""

626 PRINT “In order to identify its varieties, please”

627 PRINT 0%$: STOP: GO TO 630

630 CLS: PRINT “Domeless scales with short, thick ribs in their anterior end. Dome
with oblique ribs. rS with goblets’”

635 INPUT (B$);A$: IF A$="N" THEN GO TO 630

640 PRINT “var.CYATHELLATA.—"

645 PRINT “"===============" §TOP: GO TO 4010

650 CLS: PRINT “Domeless scales without anterior ribs. Dome without ribs. r$ with
spine-like projections”

655 INPUT (B$); A% : IF A$="N" THEN GO TO 670

660 CLS: PRINT “var KENYANA Wujek & Asmund”’

661 STOP: GO TO 4010

665 PRINT "==========="": STOP: GO TO 4010

670 CLS: PRINT “Proximal border of bS broad; with struts. rS with ear-like structures”

671 STOP: GO TO 4010

675 INPUT (B$);A%$: IF A$="N" THEN GO TO 630

680 PRINT “var.CHILLENSIS Durrschmidt’”

681 PRINT "= = m e m======"1 STOP: GO TO 4010

685 CLS: PRINT R$;”INTERMEDIAE" ;M$

686 PRI\IP e e T T

690 PRINT "’1.—Cells 40—72/8-—-18 um; bristles up to 70 um; bS up to 9.3/6 um. V-rib
rounded or angular; bristles serrated, pseudobifurcate’”

695 PRINT /2. —Cells 16—52/9—25 um; bS 4.5-—-8/3—7 um; bristles up to 55 um”

700 INPUT “Call for the corresponding ordinal number”; A

705 IF A=2 THEN GO TO 720

710 CL.S: PRINT “M.ELONGATA Reverdin”

7153 PRINT "=====mm====m======": STOP: GO TO 4010

720 CLS: PRINT “M.CORYMBOSA Asmund & Hilliard”

720 PRINT ”:::::::——-::r:::::::.—::?:N: STOP. GO T() 4010

730 CLS: PRINT “Bristles distributed all over the cell”

735 PRINT “M.INTERMEDIA Kisselev em. Peterfi & Momen”

PE TR 2323 5 it AU ———————— .

745 PRINT "’1.--Bristles of two types: serrated and with lance head”

750 PRINT ”’2.— All bristles serrated”

755 PRINT C$

760 PRINT D$: INPUT A

765 IF A=2 THEN GO TO 780

770 CLS: PRINT “var. INTERMEDIA. "

775 PRINT "= mem e e e — = == ="'} STOP: GO TO 4010

780 CLS: PRINT “var. SALICEAENSIS” ;P$

781 PRINT "= orm o oo im oz m = ===’ . 9TOP: GO TO 4010

785 CLS: PRINT “Shield and/ox flange decorated (ribs, meshes, struts)”



790
795

800
805
806
810
811
815
820
823

995
1000
1005
1010

1013
1020
1025
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PRINT “Observe the structure of shield”
PRINT "’Shield provided with very fine transversal thickenings (rarely forming network
of rectangular meshes)”’

INPUT ""Have your scales such decorations?”’;A$

IF A$="N" THEN GO TO 990

CLS

PRINT R$; "—LEBOIMEANAE (”;K$;")";P%
PRINT ":::::::::::::::::::;;”
PRINT ”="";$$ ;" —Leboimeanae” ;K$

PRINT ”’1.—Striae 6—8, vestigial; no interconnections; flange smooth”

PRINT 2. —Striae about 10; interconnections present; flange with struts or weshes”
PRINT C%

PRINT D$;: INPUT A

IF A=2 THEN GO TO 810

CLS: PRINT “Bristles anterior only, serrated; cells 20—25 um; bS 4/3 um”

5 INPUT (B$);A$

IF A$="N"” THEN GO TO 860

CLS: PRINT M. TRL\I‘\IENSIQ Lronberg"

PRINT == oz == w2 STOP: GO TO 4010

CLS: PRINT ”Bristles all over the cell except its rear”

5 CLS: PRINT ”Which of the following conditions does it fulfill?”
PRINT “/1.— Bristles smooth, tips bifurcate”

PRINT ’/2.— Bristles uuilaterally serrated”

PRINT D$: INPUT A

IF A=2 THEN GO TO 900

CLS: PRINT ”M.COSTATA Durrschmidt”

PRINT "=========" STOP: GO TO 4010

CLS: PRINT “M.MORRISONENSIS Croome & Tyler”

PRINT "======ss======="1 $STOP: GO TO 4010
CLS: PRINT “Cells almost cylindrical, 30—60/8— 12 um; V-rib acute; bB serrated,
up to 50 um; bS 6—8.8/3—5.5 um”

INPUT (B$);A$

IF A$="N” THEN GO TO 935

PRINT “"M.PORTAE—FERREAE Peterfi & Asmund”

PRINT "=======m========='" §TOP: GO TO 4010

CLS: PRINT “Flange with evident struts; bristles with 3 rows of serrations, up to
50 um”

PRINT 0%

CLS

PRINT ’1.—Shield with 10 ribs; cells 18—30/8—15 um; bS 6—7/3—4 um”

PRINT ”2.—Shield with up to 20 ribs, interconnected to form rectangular meshes.
Cells 35—85/10—12 um, bS 7—12/4—7 um. Hood very narrow”’

PRINT C$

PRINT D$: INPUT A

IF A=2 THEN GO TO 980

CLS: PRINT “M.PALLUDOSA Fott”

PRINT "=============": STOP: GO TO 4010

CLS: PRINT “M.LEBOIMEI Bourrelly”

PRINT "===s=======" §TOP: GO TO 4010

CLS: PRINT “’Shield decorated with struts radiating from the V-rib, or with irregular
meshes”

CLS: PRINT ““A— Shield mostly with struts (rare meshes on bS)”

INPUT (B%);A$

IF A$="N" THEN GO TO 1080 .

CLS: PRINT “Bristles all over the cell; two kinds of bristles: helmet-shaped. andjor
serrated”’ e
INPUT (B$);A9

IF A$="N" THEN GO TO 1035

CLS: PRINT “M.ACAROIDES Perty var. ACAROIDES. -~
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PRINT 7w e o e e e e e e e e e mn 2 STOP - GO TO
4010

CLS: PRINT “Bristles serrated only”

PRINT “1.— Bristles anterior; shield with inner struts only”

PRINT “2.-- Bristles all over the cell; shield with vestigial reticulation”

INPUT (D&)A

I A=2 THEN GO TO 1070
CLS: PRINT “M.ACA (()II)I,S var. INERMIS Tott”
PRINT "amwe o - 2 : sz
CLS: PRINT ’\I A II L‘\ \IS b ot’t”

PRINT "= =20 STOP: GO TO 4010
CIs: }’I\I\T" ”B uah. always reticulate”

INDPUT 7Are the muhm fine 777 ;A%

117 A% - N7 'l‘HlZI\’ GO TO 1110

CLS: PRINT “The fine reticulation somewhat irregular, wings narrow, with dots”
PRINT “Bristles serrated, distributed all over the cell”

PRINT “ALSTRICTOPTERIS” ;PH

PRINT 7ew - =eu==a 0 §TOP: GO TO 4010

CLS: PRINT \[eslmml\ massive, pcnta- or hexagonal”

PRINT 1. - Bristles of two types: serrated and with helmet-shaped tips, vccurring
on the same cell”

PRINT 2. - Bristles smooth: wing-like anterior extensions of submarginal ribs are
contiguous”

INPUT (D%$);A

IF A=2 THEXN GO TO 114

C LS: PRINT "M CRASSIS 3( A (Asmund) Fott”

“LSTOP: GO TO 4010

PRINT "=zs:v = =270 STOP: GO TO 4010
CLS: PRINT ”\I I’\l [ ])()k()R()\ X’l A Prescott”
PRINT "o = =m0 STOP: GO TO 4010

CLS: INPUT \re thc scales ol lmarkedl\ STRIATED pattern?” ;A%

IF A$="N" THEN GO TO 1585

CLS: PRINT “Anterior flanges mostly wide, provided with ribs”

PRINT Striae of shield parallel, transverse (rarely vestigial, lacking or interconnec-
ted)”

PRINT 8%, "STRIAT XL SR

PRINT "= mezn o o oo en 0 STOP D GO TO 1183

CLS: PRINT ()‘4«

PRINT “l.—-bP thin, markedly perforated. Posterior flange always smooth. Ribs of
shield vestigial or lacking. Bristles smooth or with subterminal tooth”

PRINT 72.—hP thick, without evident perforations. Bristles serrated (rarely siooth
with subterminal tooth); striated pattern of scales strikingly evident”

PRINT C&

INPUT (D) ;A

1 A= 2 THEN GO TO 1310

CLS: PRINT “Your specimen belongs to M.ACTINOLOMA Takahashi”

PRINT “Would vou like to know to which variety 27 ;A%

IF A%==N" THEN CLS: GO TO 4010

CLS: PRINT ”Shield with 4. 8 ribs; bristle smooth, without subterminal tooth”
INPUT (B$);A8

IF A%$="N" THEX GO TO 1295

CLS: PRINT 0%

PRINT “1.—~Ribs anastomosed forming rectangular meshes; ribs of wings a few;
bristles with sharp points” ’
PRINT 72.—Ribs without interconnections; ribs of wings many, fine, sinuous,
Bristles flattened below tips”

PRINT C¢

PRINT D&: INPUT A

IF A== THEN GO TO 1285

PRINT “var.NADIENSIS Durrschmidt”
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1280 PRINT “omommvs o s == = om e = 70 STOP: GO TO 4010

1285 CLS: PRINT “var.M -‘\f\"x'\ll RILBI*“\ IS87;P%: GO TO 4010

1290 PRINT 7w s oo o = e oz s w0 STOP GO TO 4010

1295 CLS: PRINT ”Shlcl(i \m(mth dnme fmv]\ perforated ; LB delicate with subterminal
tooth”

1300 PRINT “var. ACTINOL O\I AL

1305 PRINT 7= = w00 STOP: GO TO 4010

1310 CLS: PRI\*[‘ O‘%

1313 PRINT “1.—Dome with U-shaped ribs”

1320 PRINT ""2.—Dome with oblique ribs; rarely reticulated”

1325 PRINT C$

1330 INPUT (D$):A

1335 IF A=2 THEN GO TO 1390

1340 CLS: PRINT “Ribs 1418 on shield; wing with 5 -7 striae”

1345 PRINT “Flange with 18-—20 struts”

1350 INPUT (B%);A%

1355 IF A$="N" THEN GO TO 1370

1360 CLS: PRINT “M.CRATIS”;I$

1365 PRINT "= = === ===’ STOP: GO TO 4010

1370 CLS: PRINT ”Ribs 913 on shield; wings with 89 striae”

1375 PRINT “Proximal ribs of shield with mterrupted ribs, anastomosed to form a 'flower’
pattern’

1380 PRINT “"M.FLORA” ;H$%

1385 PRINT "===== 70 STOP: GO TO 4010

1390 CLS: PRINT 0%

1395 PRINT 1. - Wings well developed”

1400 PRINT ’’2.—Wings reduced”

1405 PRINT C$

1410 INPUT (D$);A

1415 IF A=2 THEN GO TO 1340

1420 CLS: PRINT ”Wings with 1--3 longitudinal striae”

1425 PRINT B%: INPUT A%

1430 IF A$="N" THEN GO TO 1445

1435 PRINT “M.CORCOXNTICA \kalum)” Py

1440 = s =m===a==" $STOP: GO TO 4010

1445 CLS: PRINT ”\\ ings \\1th ’3 6 cross striae’

1450 PRINT “Dome smooth, striated or reticulate”

1455 PRINT “Shield with up to 12 ribs; flange with up to 16 struts

1460 PRINT B$: INPUT A%

1465 I A$=""N"" THEN GO TO 1515

1470 CLS: PRINT O%

1475 PRINT “1.--bB smooth with subterminal tooth”

1480 PRINT ““2.—bB unilaterally serrated””

1485 INPUT (D$);A

1490 IF A=2 THEN GO TO 1505

1495 CLS: PRINT “M.STRIATA var. STRIATA Asmund”

1500 PRINT "==== = == == == == == == == == == == == === =% =% == == == == =

1505 CLS: PRINT “M.STRIATA var. SERRATA;HS

1510 PRINT "======m==m=oco=s=s======": STOP: GO TO 4010

1515 CLS: PRINT ”Wings very large with< 20 fine striae (rarely dots)”

1520 PRINT “Dome with reticulation, flange with<50 struts”

1525 PRINT “’Shield with regular, fine striae connected to form rectangular network”

1530 PRINT “M.LELYMENE” ;H$

1535 PRINT "“"====s== === STOP: GO TO 4010

1540 CLS: PRINT O%

1545 PRINT “/1.—Shield with 9--16 ribs; flange with 2040 struts; hood narrow with a
group of minute pores”

1555 INPUT (D$);A

1560 IF A=2 THEN GO TO 1573

.

o
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CLS: PRINT “M.ASMUNDIAE (Wujek & van der Veer) Nicholls”

PRINT "=====m======"": STOP: GO TO 4010
CLS: PRINT “M.PSEUDOCRATIS Durrschmidt”
PRINT === = == === =" 8TOP: GO TO 4010

CL$S: PRINT ”Scale surface including dome, flange and/or shield marked with + —
regularly spaced conical papillae; 1S and bS tripartite”

PRINT “Dome small, shallow; flagella two, the smooth one may be reduced”
PRINT “Bristles smooth, bifurcate at tips or serrated, distributed all over the cell”
INPUT (B$);A$

IF A$="N"" THEN GO TO 1775

CLS: PRINT S$;"PAPILLOSAE” ;K$

PRINT "====a==c=m=======" STOP: GO TO 1620

CLS: PRINT O%$

PRINT ”1.—Shield with 4—5 rows of large pits”

PRINT “’2.— Shield lacking large pits”

PRINT C$

INPUT (D$);A

IF A=2 THEN GO TO 1660

CLS: PRINT “M.GUTTATA Wujek": PRINT “Ser. GUTTATAE nova ser.”
PRINT “"========="": STOP: GO TO 4010

CLS: PRINT R$; ”\IULTISETIGERAL (Asmund & Krlstlan%n ”;P$; ““nova comb.”

PRINT “Syn. Sectio Multisetigerae’ ;K$: STOP: GO TO 16870

CLS: PRINT “’Basal plate with regularly spaced pores. Anterior scales bearing more
than 1 bristle”

INPUT (B$);A$

IF A$="N" THEN GO TO 1695

CLS: PRINT “M.MULTISETIGERA Durrschmidt”

PRINT "===============""1 STOP: GO TO 4010

CLS: PRINT 0%

PRINT ““Dome swmooth; shield and anterior flange marked by a few large, widely
spaced papillae, each surrounded by a less electron-dense ring. Bristles smooth, tips
bifurcate”

INPUT (B$);A$: IF A$="N" THEN GO TO 1720

CLS: PRINT “M.CALCEOLUS Bradley”

PRINT "==========="" §TOP: GO TO 4010

CLS: PRINT ““All scales demsely papillose except their posterior flange; submarginal
rib extended to form a ‘tooth’ on the side of dome; bristles smooth, tip bifurcate”
INPUT (B$);A$: IF A$="N” THEN GO TO 1740

PRINT “M.PAXILLATA (Bradley ) ;P$

PRINT "==========="": STOP: GO TO 4010

CLS: PRINT ”Dome smooth, shield papillose, proximal border with fine radial struts
INPUT (B$);A$: IF A$="N"” THEN GO TO 1755

PRINT “M.RASILIS (Bradley)” ;P$

PRINT "=========""1 STOP: GO TO 4010

CLS: PRINT “’Anterior flange striated; bristles serrated”

INPUT (B$);A$: IF AS$="N" THEN GO TO 1693

PRINT “M.PAPILLOSA” :H$

PRINT "===========""; STOP:; GO TO 4010

CLS: PRINT “aS & rS tripartite; bS rhomboidal (and non-bristle-bearing, dome-
less)””

PRINT “Scales at least partly papillose; shield may be decorated with meshes or
ribs. A second flagellum is lacking”

PRINT $%; "ANNULATAE"” ;K%

PRINT "m= == == e m s mm v cn o =L STOP: CLS: PRINT 0$: GO TO
1795

PRINT “Shield with transverse ribs; cells 10—13/7—8 um”’

INPUT (B$);A$

IF A$="N" THEN GO TO 1820

I
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1810 PRINT “M.VERRUCOSA Vigna’*

1815 PRINT === =======""1 §TOP: GO TO 4010

1820 CLS: PRINT “Cells small, spherical, 10—15 um; bristles up to 2.5 um”

1825 PRINT ”a$8 suboval; bS rhomboidal; anterior flange with fine struts, posterior flange
smooth. Dome small, smooth”

1830 INPUT (B$) ;A%

1835 IF A%="N" THEN GO TO 1955

1840 PRINT “M.PILLULA Harris”

1845 PRINT "==========""; 8TOP: GO TO 1850

1850 INPUT “Would you like to establish its forms?”;A$

1855' IF A$="N" THEN CLS: GO TO 4010

1860 CLS: PRINT 0%

1865 PRINT ‘'Shield reticulate, meshes hexagonal or subcircular”

1870 INPUT (B$);A$: IF A$="N" THEN GO TO 1885

1875 PRINT “f.PILLULA.—"

1880 PRINT "========="" STOP: GO TO 4010

1885 CLS: PRINT “’Shield marked by irregular texture or with a reticulum of poorly
developed ribs”

1890 INPUT (B$);A$: IF A$="N" THEN GO TO 1905

1895 PRINT "f.LATIMARGINALIS Durrschmidt”

1900 PRINT "================"; §TOP: GO TO 4010

1905 CLS: PRINT “Shield without reticulum, but marked with large papillae (dots)”

1910 INPUT (B$);A$: IR A$="N" THEN GO TO 1925

1915 PRINT "f.EXANNULATA Harris”

1920 PRINT "s============"" STOP: GO TO 4010

1925 CLS: PRINT “Central area of shield marked with strong, irregularly shaped meshes,
each enclosing a few pores”

1930 INPUT (B$);A$: IF A$="N" THEN GO TO 1945

1935 PRINT "“f.VALDIVIANA Durrschmidt”

1940 PRINT "============"" §TOP: GO TO 4010

1945 CLS: PRINT “Vour specimen should be identified again from the beginning. Would
you like to try again the identification of forms?”;A$: IF A$="N" THEN GO TO
1955

1950 GO TO 1860

1955 CLS: PRINT “Cells 15—18/6—10 um; ellipsoidal, bP perforated”

1960 PRINT “'Bristle-bearing scales suboval, asymmetrical; dome large, papillose”

1965 PRINT “’Shield papillose or papillae connected to form reticulate pattern, meshes
hexagonal”’

1970 PRINT “Anterior flange papillose, posterior flange smooth’

1975 INPUT (BS);A$

1980 IF A$="N" THEN GO TO 2005

1985 CLS: PRINT “Your specimen belongs to:”

1990 PRINT “M.ANNULATA (Bradley) Harris”

1995 PRINT "========="'

2000 STOP: CLS: GO TO 4010

2005 CLS: PRINT 0%

2010 PRINT “’bS elliptical, oval to orbicular, very thin, having small, shallow, but typical
dome; ¢S tapering anteriorly’’

2015 PRINT ”“bP markedly perforated and decorated with meshwork (rarely papillose or
smooth)”

2020 PRINT “Bristles delicate: needle-shaped and/or hooked”’

2025 INPUT (BY):A$

2030 IF A$=""N” THEN GO TO 2295

2035 PRINT S$; “HETEROSPINAE’” ;M

2036 PRINT "============s=m====": STOP: CLS: PRINT 0%

2040 PRINT ”’1.—Hooked bristles absent. ¢S with triangular dome”

2045 PRINT /2.—Hooked bristles present”

2050 PRINT C$

2055 INPUT (D$):A
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IF A=2 THEN GO TO 2145

CLS: PRINT O%

PRINT “1.— Bristle with subterminal tooth”
PRINT 72— Bristles smooth ;) network dense’””
PRINT C$

INPUT (D$);A

IF A==2

TIIEN GO TO 2135
CLS: PRINT “Dome with ribs;

INPUT (B$%);A%

IF A%="N"” THEN GO TO 2120

PRINT “M.PUGIO Bradley”

== e e e= =0 STOP: GO TO 4010

PRINT 7

CLS: PRINT “Dome smooth. Next to the dome 2 large meshes”

PRINT
PRINT "=

PRINT “

M.HINDONII Nicholls”

next to the dome 3 large meshes”

mm s m = =" STOP: GO TO 4010
CLS: PRINT “ALHARRISIAE Takahashi”

e e e N O ) LR ¢

CLS: PRINT OX%

PRINT ”

1.—Needle-shaped bristles absent; hooks with thin distal spine”

PRINT “Dome finely ribbed”
PRINT ”"2.—Both types of bristles present. Dome smooth”
INPUT (C$);A

IF A=2 THEN GO TO 2190

CLS: PRINT "M ‘\.ICLTI['\IC\ Asmund”

PRINT ”

mmmmmm e STOP: GO

CLS: PRINT ”bcales \uthnut meshwork””
INPUT (B$);A%

IF AS="N”" THLEN GO TO 2215

CLS: PRINT M. I}A\lATA Asmund”’
e e e == 0 STOP: GO TO 4010
CLS: PRINT 0%

PRINT 7

PRINT "1.—Meshwork vestigial (in the proximal end of scale)”

PRINT ”

2.—Meshwork elaborated””

INPUT (D$);A
IF A=2 THEN GO TO 2250
CLS: PRINT 7MAMERICANA Durrschmidt”

PRINT 7=

===’ BTOP: GO

CLS: PRINT oak

PRINT ”1.—Distal end of scales with a few papillae. Reticulation open;

meshes next to the dome’”

PRINT "“2.—Reticulation very dense;

INPUT (D$);4

IF A=2 THEN GO TO 2285

CLS: PRINT “M.CANINA Kristiansen”
mmmmm == STOP: GO TO 4010
CLS: PRINT “M.HETEROSPINA Lund”

PRINT ~

=E=mmmemmame==m=== STOP:

O TO 4010

TO 4010

TO 4010

papillae absent”

GO TO 4010

3 large

CLS: PRINT “All bS elliptical to orbicular, with upturned proximal rim only”
PRINT “cS and rearmost scales elongated to linear”
PRINT “DOME and V-rib ABSENT”
INPUT (B$);A$

IF A$=-"N" THEN GO TO 2680
CLS: PRINT O%

PRINT “bS elliptical,

very finely reticulated; bottom of pit perforated”
INPUT (B$);A$

IF A$="N"” THEN GO TO 2355
PRINT S%; “FENESTRATAE" ;K$

thick (electron-dense) with a large central window (pit); bP
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PRINT “M.FENESTRATA Cronberg & Hickel”

PRINT "==========="": STOP: GO TO 4010

CLS: PRINT “Scales large, thin, variously decorated, some of them with one or
more bristles. Flagella 2 (or 1)”

INPUT (BY) (AS

IF A$="N" THEN GO TO 2605

PRINT Stia, “MALLOMONOPSIS (A Iat\'lenl\o) i K$

PRINT V= 2o o o 2 = 50 3= 0w mmoam e m m oem o= mm o == 0 STOP . GO TO 2370
CLS: PRINT 0%

PRINT “Scales marked with a broad, raised median transversal ridge, curving for-
ward and joining anteriorly”

PRINT A large anterior pore present”

INPUT (B$) ;A%

IF A%="N" THEN GO TO 2433

CLS: PRINT “Anterior half of scale papillose; bristles smooth with needle-shaped
tips”’

INPUT (BY);A4

IF A$="N" THEN GO TO 2420

PRINT “M.PERONOIDES (Harris)’" ;M$

PRINT "============="": STOP: GO TO 4010

CLS: PRINT ““Anterior scale ‘marked with a suborbicular, electron-dense appendix,
having 9—13 lobes”

PRINT “"M.BANGLADESHICA (Takahashi & Kayakawa) Wujek & Timpano”

PRINT "===—===wom==m=====": STOP: GO TO 4010

CLS: PRINT 0%

PRINT "’Scales without transversal ridge, but marked with an anterior hemispherical
starr-like appendix” .

INPUT (B$);A$: IF A$="N"” THEN GO TO 2460

PRINT “"M.STELLATA Cronberg”

PRINT "==========""; STOP: GO TO 4010

CLS: PRINT 0%

PRINT “’All scales broadly elliptical to oval, smooth, with or without papillae; papillae
may be connected to form very fine meshes around single pores”

CLS: PRINT 0%

PRINT “1.— Scales without papillae’”

PRINT ““2.— Scales papillose”

PRINT D%

INPUT A%

IF A=2 THEN GO TO 2540

CLS: PRINT “bP perforated with a single, elongated, large pore; bB serrated; 1
flagellum’”

INPUT (B$);A$

IF A$="N" THEN GO TO 252§

PRINT "“"M.CAUDATA Ivapov em. Krieger”

PRINT "========="": STOP: GO TO 4010

CLS: PRINT “Bristles smooth, bifurcate — 1 branch longer; 2 flagella”

PRINT “M.TASMANICA (Croome & Tyler)” ;K$

PRINT "==========="": STOP: GO TO 4010

CLS: PRINT “bP with a dense .system of short, vermiform ribs”’

INPUT (B%);A%

IF A$="N" THEN GO TO 2565

PRINT “M.OVIFORMIS Nygaard”

PRINT "==========="": STOP: GO TO 4010

CLS: PRINT “Papillae connected to form fine hexagonal meshwork; each mesh
with single pore”

INPUT (B%$);A$

IF A$="N” THEN GO TO 2595

PRINT “M.MATVIENKOAE (Matvienko)” ;K%

2 — Biologia 1/1989
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PRINT "= == m==mm==ma== STOP: GO TO 4010
PRINT ““Syn. M. elliptica Matvienko””

CLS: PRINT M. TOLERANS (Asmund & Hilliard)” ;K¢

PRINT "==========": $TOP: GO TO 4010

CLS: PRINT “Meshwork with a few (< 20), large, irregular meshes’”
INPUT (B$);A%

IF A$="N"” THEN GO TO 2630

PRINT “M.TEILINGII Conrad”

PRINT "==========="" 8§TOP: GO TO 4010

CLS: PRINT ”—bP with honeycomb pattern”

INPUT (BY) ;A%

I A$="N" THEN GO TO 2665

PRINT “M.BRONCHARTIANA Compere”

PRINT "==============="" $TOP: GO TO 4010
CLS: PRINT “"Meshwork very fine; bS rhomboidal with a row of large pores in V

-along its proximal border”

PRINT “M.MACULATA Bradley”

PRINT “"=========="" STOP: GO TO 4010

CLS: PRINT "Body scales inversely trapezoidal to rounded, rectangular with rounded
corners’’ )

PRINT ““Scales marked with an inverted U-shaped rib (it may be vestigial)”
PRINT “Dome small or lacking’

INPUT (B$);A$: IF A$="N" THEN GO TO 2785

CLS: PRINT S$%; “PUNCTIFERAE” ;K$

PRINT I’=="‘——==S::—:22::::':—::3:://

PRINT O%

PRINT “1.—All bristles with 2—4 rows of serrations. U-rib well developed; ¢85 with
spine’”

PRINT ”~2.—Bristles of two types: aB plume, bB serrate. bS without decorations
except pores. cS without spines; U-shaped rib vestigial”

PRINT C$

INPUT (D$);A

IF A=2 THEN GO TO 2775

CLS: PRINT “’Scales with fine transversal ribs”

INPUT (B$);A$

IF A$="N"” THEN GO TO 2765

CLS: PRINT “"M.TRANSSYLVANICA” ;P$

PRINT "===============""_ $§TOP: GO TO 4010
CLS: PRINT “M.PUNCTIFERA XKorshikov”

PRINT "===========-="; STOP: GO TO 4010

CLS: PRINT “M.PLUMOSA Croome & Tyler”

PRINT "========="": STOP: GO TO 4010

CLS: PRINT “All scales elliptical or + — rhomboidal with typical V-rib, shield and
flange (dome LACKING), bearing one or more bristles”

INPUT (B$):A9

IR A$="N” THEN GO TO 2900

PRINT S$; “OURADIATAE (Asmund & Kristiansen)"; P$

PRINT ““Syn. Ser. Ouradiatae” ;K$: STOP: GO TO 2810

CLS: PRINT “Cells small (10—33 um) flagella 2"

INPUT (B%);A$

IF A$="N" THEN GO TO 2870

CLS: PRINT “’bS rhomboidal bearing a single, slender bristle with bifurcate tip’
PRINT “bS 1.5—2.2/1.3—1.4 um, with two grooves along the side of V-rib”
PRINT B$: INPUT A$

IF A$="N” THEN GO TO 2855

PRINT “M.PARVULA Durrschmidt’”

PRINT "=========""1 STOP: GO TO 4010
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CLS: PRINT “Scales elliptical, 5-—7/2.5—4 um, bristles bifurcate, up to 12 um;
shield papillose”
PRINT “M.OURADION (Harris & Bradley) IHarris”

PRINT "====—======": STOP: GO TO 4010
CLS: PRINT S$; “INSIGNES” ;K$
) 2350 B\l NLAQ T —————

PRINT “Cells 25—100 um, elongate ellipsoidal, with tail; bristles lacking”

PRINT ”bS 2.7—9/2.2—5.5 um; shield perforated, with honeycomb structure at its
periphery. Flange and rim with fine struts. ¢S and rS with spines”

PRINT “M.INSIGNIS Penard”

5 PRINT "==========": STOP: GO TO 4010

CLS: PRINT “bS rhomboidal, large, very thick, electron-dense; ¢S asymmetrical, sub-
circular (V-rib, dome and flange absent)”

INPUT (B$);A$

IF A$="N" THEN GO TO 3075

CLS: PRINT S$; “QUADRATAE" ;M$

PRINT "= e mame=====" STOP: GO TO 2925
CLS: PRINT 0$

PRINT “Cell cylindrical, bristles distributed on both ends, smooth’
PRINT “bS papillose, with fine honeycomb structure (without pits)”’
INPUT (B$):A$

IF A$="N"” THEN GO TO 2960

CLS: PRINT “M.SPLENDENS (G.S. West) Playfair em. Croome”

5 PRINT "===========": STOP: GO TO 4010

CLS: PRINT 0%

PRINT “Cells ovoid with or without apical bristles”

PRINT “Scales with honeycomb structure, papillae and rounded windows (pits)”
PRINT B$

INPUT A$

IF A$="N” THEN GO TO 3075

CLS: PRINT 0%

5 PRINT “’1.—bS with 10—14 pits”

PRINT ”2.—bS with 1—3 pits”

INPUT (B$):A

IF A=2 THEN GO TO 3065

CLS: PRINT 0%

PRINT “1.—Cells with apical bristles; ¢S with forward dirrected bulged lobe and
10 pits; bS with <14 pits arranged in 2 4 — parallel rows extending across the entire
scale’”

PRINT ‘2.—Bristles lacking; ¢S without lobe; pits fewer, extending half way only
across the scale, running in V”

PRINT C$

INPUT (D$);A

IF A=2 THEN GO TO 3055

CLS: PRINT “M.LYCHENENSIS Conrad”

PRINT "============="" STOP: GO TO 4010

CLS: PRINT “M.ALLORGEI (Deflandre) Conrad”

PRINT "=========="": STOP: GO TO 4010

CLS: PRINT “M.ADAMAS";H$

PRINT “"========": STOP: GO TO 4010

CLS: PRINT “bS rhomboidal, thin, with or without a submarginal rib running paral-
lelly with the anterior and/or proximal margins of scale, forming a flange”

PRINT “c¢S asymmetrical, elongate reniform with large dome and submarginal rib”
STOP: CLS: PRINT O%

PRINT “1.—Cells large (<78 um) with apical tuft of serrated bristles. Anterior scales
with dome. Flange of bS and aS with a row of larger pores. Proximal half of scales
perforated””

PRINT “2.—Cells smaller, ovoid, elongate ellipsoid to spindle-shaped, with a crown
of smooth bristles; ¢S with dome; rS with spines”
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PRINT C$

INPUT (D$);A

IF A==2 THEN GO TO 3135

CLS: PRINT & ‘%"’AI\R()KO‘\I-\F" K

PRINT "= _— S ”
PRINT “M. xmmho\x()b Ruttner in Pascher”

PRINT "mm = =mmm====": STOP: GO TO 4010

CLS: PRINT S%; ”TORQUATAL”,M\

PRINT * o e = o e i i o 2 e e o =770 STOP: GO TO 3141

CLS: PRINT O%

PRINT “Shield of scales with ecircular meshes or pitted (scrobiculate)
PRINT B¢

INPUT A%

IF A%$="N"” THEN GO TO 3445

GO TO 3185

CLS: PRINT “The identification should be repeated!”

PRINT “Try again to analyse the pattern of scales, then pulse CONTINUE !
STOP: GO TO 3165

PRINT R$; ”EOAP” K$

PRINT "= mmom e s o o =21 STOP . GO TO 3195

CLS: PRINT O%

PRINT ““Scales coarsely scrobiculate (pitted); pits large: 0.08—0.18 um”

INPUT (B$);A$

IF A%="N"” THEN GO TO 3333

CLS: PRINT “Cells 16 -31/4.5—9 wm; pits 0.17 wn; bottom of pits finely perforat-
ed”

PRINT ““Anterior flange of bS with coarse struts; rearmost scales with long spine”
INPUT (B$);A$

IF A$="N" THEN GO TO 3245

CLS: PRINT “"M.EOA Takahashi”

PRINT “====="": STOP: GO TO 4010

CLS: PRINT “Cells 10~—~15/5.7 um; pits very large, bottom of pits with a centrally
perforated dense thickening (plug)”’

PRINT “Anterior flange with coarse struts; rS without spine”
INPUT (B%); AY

IF AS="N" THEN GO TO 3273

CLS: PRINT “M.OCELLATA Durrschmidt & Croome”’

PRINT "======-==:=="": STOP: GO TO 4010

CLS: PRINT “Shield with V-shaped proximal window’’

PRINT ”Anterlor flange with struts; edge finely serrated”

INPUT (B$);

IF A%= "N” THEN GG TO 3305

CLS: PRINT “M.SERRATA Nicholls”

PRINT "========="": STOP: GO TO 4010

CLS: PRINT “Shield pitted with a large pore in its proximal end”
PRINT “Both anterior and posterior flanges with struts”

INPUT (B%);A9$

IF A$= ”N" THEN GO TO 3170

CLS: PRINT “M.FAVOSA Nicholls”

PRINT "========='": STOP: GO 10 4010

CLS: PRINT “Scales very finely scrobiculate (pitted); pits 0.03 um in diam.”
INPUT (B$);A$

IF A$= ”N” THEN GO TO 3140

CLS: PRINT 0%

PRINT “1.—Proximal end of shield with V-shaped window”
PRINT ”2.—Window lacking”’

PRINT C$

INPUT (D$);A

IF A=2 THEN GO TO 3405

.
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CLS: PRINT “Anterior flange with rows of papillae”
PRINT “r$S with short spines”
PRINT “Your specimen belongs to:
PRINT "M.SCROBICULATA Nicholls”
PRINT "z =""1 §TOP: GO TO 4010

CLS: PRINT ”Le\ls 10 ~15/5 um. .mtenor submarginal rib of bS strongly raised
forming stem-like structure. r% without spines”

INPUT (B$) ;A%

IF A$="N" THEN GO TO 3430

CLS: PRINT “M.PRORA Durrschmidt”

’

PRINT 7 o STOP: GO TO 4010

CLS: PRIN “Cells 20—31/7—10 um. Both anterior and posterior flanges with
struts”

PRINT “M.PHASMA"  HS

PRINT 7=t vm o mccin im0 STOP: GO TO 4010

GO TO 3445

CLS: PRINT “The identification should be repeated”

PRINT ”Try again to analvse the pattern of the specimen, then pulse CONTINUE !
STOP: GO TO 3441

PRINT Shield of scales with -4 - irregular meshes
INPUT (B%) ;A% : IF AS="N” THEN GO TO 3673
CLS: PRINT ”1.- Anterior flange symmetricaliy developed (both sides equally wide)”
PRINT “2.-- Anterior flange of bS asyimmetrical; one side reduced; marked by parallel
striae”’

PRINT €8

INPUT (D&)A

IF A2 THEXN GO TO 3625

CLS

PRINT “Anterior flange with a row of large pores”

PRINT “Meshwork regular, with 3-—-4 pores at the bottom of each mesh”

PRINT 7rS with long spines (< 12um)’”’

INPUT (B#);Ad )

I A%="XN" THEXN GO TO 3513

CLS: PRINT 7M.CLAVUS Bradley”

PRINT ” = =" STOP: GO TO 4010

CLS: PRINT “Anterior flange with ribs (struts); r$ with short spines’

CLS: PRI\ T “M.PUMILIO ;H$

PRINT 7= =" §TOP: GO TO 3330

PRINT ”\\ uuld vou like to identify its varieties?”

PRINT “Answer ves or nol”

INPUOT As

IF A%="N" THEN GO TO 4010

CLS: PRINT “Scales with irregular meshwork; 3-4 pores at the bottom of each
mesh ; anterior flange with vestigial ribs”

INPUT (B$) ;A%

IF A$="N" THEN GO TO 3575

PRINT “var. P['\IILIO.——— ’

PRINT 7o o me o mw om 22 === §TOP: GO TO 4010

CLS: PRINT ”.Xntel ior flange with marked ribs; meshwork regular, hexagonal, with
6 pores at the bottom of each mesh”

INPUT (B%) ;A%

I A‘ﬁ—-" N THEN GO TO 3600

CLS: PRINT “var.MUNDA Asmund, Lronber" & Durrschmidt”

PRINT "mer= = = m==="" STOP: GO TO 4010

CLS: PRINT ”:\ntenor flange ribbed, meshwork irregular, 3—4 (or more) pores at
the bottom of each mesh, flange with ribs”

INPUT (B$);A%

IF A$="N’" THEN GO TO 3441

CLS: PRINT “var.SILVICOLA" ;H$

’
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PRINT "============="": STOP: GO TO 4010

CLS: PRINT “Meshwork regular, each mesh including 8—10 pores; ¢S triangular
with broad ventral flange’

INPUT (B$);A$

IF A$="N"" THEN GO TO 3650

PRINT “M.ALATA Asmund, Cronberg & Durrschmidt”

PRINT “"======="": STOP: GO TO 4010

CLS: PRINT “’Meshwork wvestigial, irregular, each mesh includes 1. 4 pores”
INPUT (B%);A$

IF A$="N" THEN GO TO 3441

PRINT “M.ALATA {fHUALVENSIS Asmund, Cronberg & Durrschmidt”
PRINT "==============o======" STOP: GO TO 4010
CLS: PRINT ‘Shield with + — irregular ribs”

INPUT (B$):A$: IR A$="N" THEN GO TO 3780

CLS: PRINT ’bS with a few (4-— 10) longitudinal ribs; c8 trasversally ribbed”
INPUT (BY);A$

IF A$="N" THEN GO TO 3700

PRINT “M.RECTICOSTATA Takahashi”

PRINT "==mmm===m========"1 STOP: GO TO 4010

CLS: PRINT ’“Shield with fingerprint-like pattern (fine twisted ribs, not transversal
only)”

INPUT (B$);A%

IF A$="N” THEN GO TO 3725

PRINT “M.SWEMMLEI Glenk”

PRINT "= e === ===="": STOP: GO TO 4010

CLS: PRINT “Ribs 4 — transversal”

PRINT 0%

PRINT ”1.—-bS with 15 coarse ribs; anterior flange with struts; rS with long
spines”’

PRINT ”2.—bS with up to 22 ribs; a row of large pores between anterior coarse
struts. ¢S with coarse struts and a row of large pores. rS with short spines”

PRINT C$

INPUT (D$);A

IF A=2 THEN GO TO 3770

CLS: PRINT “M.DOIGNONII Bourrelly em. Asmund”

PRINT "===========" §TOP: GO TO 4010

CLS: PRINT “M.DICKII Nicholls”

PRINT "= == =====": STOP: GO TO 4010

CLS: PRINT “Shield papillose; papillae may be connected to form a reticulum”
PRINT O%

CLS: PRINT ’Shield with one or more, regularly spaced, large pores (pits) or
grooves’’

INPUT (B$);A$

IF A$="N" THEN GO TO 3875

CLS: PRINT “Shield of bS with 1 large pit in its proximal end; papillae small,
numerous’”’

INPUT (B$);A$: IF A$="N" THEN GO TO 3815

CLS: PRINT ”M.MANGOFERA var.GRACILIS Durrschmidt’

PRINT "=========csss=s=s=========": §TOP: GO TO 4010
CLS: PRINT ”Shield of bS with 1 large pit and marked with a groove running
parallelly to the posterior submarginal rib. Papillae vestigial”

INPUT (B$):A$: IF A$="N”THEN GO TO 3835

CLS: PRINT “"M.MANGOFERA var. SULCATA Durrschmidt”

PRINT "===m=mmmssss=sss======="" §TOP: GO TO 4010
CLS: PRINT “Shield of bS with a row of large pits arranged in V; ¢S dorsally
pitted; proximal rim finely striated”’- s '

INPUT (B$);A%: IF A$="N" THEN GO TO 3850

CLS: PRINT “M.FOVEATA (Durrschmidt)” ;P$ ~

PRINT “"========="" 8TOP: GO TO 4010
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3865 PRINT ”Syn. M. mangofera var. foveata Durrschmidt”
3870 PRINT ""Syn. M. favosa f. gemina Durrschmidt & Croome”
3875 CLS: PRINT “Shield with several irregulatly spaced round windows; bottom of

windows finely perforated; surface of bS papillose”

3880 INPUT (B$) ;A%

3885 IF A$="N" THEN GO TO 3900

3890 CLS: PRINT M. GRATA Takahashi”

3895 PRINT "=======": STOP: GO TO 4010

3900 CLS: PRINT “Shield papillose, without large pores. Papillae may be connected”
3905 INPUT (B$);A$

3910 IF A$="N" THEN GO TO 3980

3915 PRINT “Scales marked with large, conical, evenly spaced papillae which may be

connected to form a fine reticulum of triangular meshes”

3920 INPUT (B%);A%: IF A$="N" THEN GO TO 3940

3925 CLS: PRINT “M.MANGOFERA Harris & Bradley”

3930 PRINT "var.MANGOFERA.—

3935 PRINT "= enmmmos o omom o 2 =m0 ) STOP: GO TO 4010

3940 CL,S: PRINT ”bS marked with interconnected papillae; meshes tri- or pentagonal;

anterior flange with struts; ¢S with fine meshwork; shield papillose”

3945 INPUT (B%);A%: IF ﬁm" N THEN GO TO 3960 .

3950 CLS: PRINT “"M.ALVEOLATA Durrschmidt”

3955 PRINT "===========""1 STOP: GO TO 4010

3960 CLS: PRINT “Regularly spaced struts radiate bilaterally from the anterior submargi-

nal rib, enclosing 2 rows of pores. Proximal border and flange smooth”

3965 INPUT (B$);A%: IF A$="N" THEN GO TO 3995

3970 CLS: PRI\T M.SCALARIS Durrschmidt”

3975 PRINT "= === = e == === 1 STOP: GO TO 4010

3980 CLS: PRINT ’’Shield of scales with both twisted ribs and papillae (dots); anterior

flange with rows of papillae”

3985 PRINT “M.LABYRINTHINA \1cholls”

3990 PRINT === === = == == = == == ==""1 8TOP: GO TO 4010

3995 CLS: PRINT ”“The xdentxﬁcatxon should be repeated’”

4000 PRINT ‘“Try again to analyse the characters of scales, then pulse 'CONTINUE'!
4005 STOP: GO TO 3135

4010 INPUT Do vou wish to continue?” ;A%

4015 IF A%="N" THEN GO TO 4025

4020 GO TO 10

4025 CLS: PRINT ”GOOD BY”

4030 STOP

1.
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PATOGENEZA, PATOSISTEMELE SI GENETICA INTERACTIUNTI
GAZDA - PATOGEN LA PLANTE

Partea I. Modelul general de imbolndvire si patosistemele

IULIU MUNTEANU~*

SUMMARY. — Pathogencsis, Pathosystems and Genetics of the Host-
Pathogen Interaction in Piants. Part I. General Model of Disease and
Pathosystems. The paper presents an application of the systems theory
to the physiology and genetics of diseased plants. A general medel
of disease was worked out, according to which pathogenesis com-
prises two steps: the T[irst is the pathogenic action on host and the
second — the host-pathogen interaction, in relation to the specializa-
tion degree of hiotrophic and necrotrophic pathogens and in depen-
dence of the qualitative or specific oligogenic and quantitative or non-
specific polygenic genetic determinism,

The general model of pathogenesis delimits the pathogens from
the non-pathogens and the hosts from the non-hosts, by describing the
qualitative or vertical and the quantitative or horizontal reaction type
as related to the type of biotrophic and necrotrophiz pathogens.

An analyvsis of the pathosystem components in the structure-
function relation is also presented; their evolution is considered in
the time-space-pathosystem interdependence, by establishing the absolute
and relative limits of the pathosystem effects and the biological ca-
tegories of the following interactions: host-pathogen, disease-damage,
disease-damage-vield, disease-tolerance which are calculated statistically
and some of them are illustrated by diagrams.

The paper suggests the possibility to significantly increase the
accuracy of the methods for marking diseases by adopting the con-
cepts of systems theory in pathology and also the possibility to orga-
nize the process of the ecologically integrated genetic improvement
of the resistance of plants to disease bv improving the balance in the
dynamic equilibrium which sustains the host-pathogen interaction.

Relevind adevirul oxiomatic ¢d cea mai inalti teorie este in ace-
lasl timp si cea mai largd aplicatie practicd, in lucrarea de fatd prezen-
tam o analizd sistemicd bazati pe aplicarea teoriei sistemelor in fizio-
logia si genetica plantei bolnave. Pe aceastd baza se vor putea fundamenta
noi descoperiri de concepte, metode si mijloace, cu scopul perfectionarii
procesului de ameliorare pentru rezistentd la boli a plantelor, ca metoda
biologicd de control a bolilor, de mare eficacitate antientropicd. si nc-
poluanta.

Acest proces se inscrie in conceptul sistemic, nu prin orice luerari de
ameliorare, ci numai prin ameliorarea geneticd integratd ccologic, ca
proces de ameliorare a balantei echilibrului dinamic carc sustine inter-
actiunea gazdi-patogen.

* Stafiumea dz Cercetdri Agricole, 3350 Turda, Romdnia
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1.1. Echilibrul dinamic in coevolutia speciilor. In cursul evolutiei
formelor de existentd a materiei vii, intre organisme si microorganisme
s-au constituit tipuri de relatii diverse de la existenta individuald relativ
independenti cum oste competitia la formele de convietuire in simbiozd
st parazitism. Astfel, din cele peste 5 milicane de specii marea majori-
tate a acestora sint nongazdad si nonpatogen si doar un numdr restrins
de circa 30 de mii de microorganisme sint patogene si cauzeaza boli pe un
numdir si mai restrins de gazde, constituind sistemele de interactiunc
biologicd gazda-patogen sau patosistemele.

In diferite zone geografice unde atit gazda cit si parazitul sint en-
demice in timp si spatiu, populatiile de gazde si populatiile de patogeni
au constituit potosisteme naturale care au evoluat intr-un polimorfism
dinamic echilibrat, datoritd actiunii selectiei stabilizatoare, iar rezuitatul fi-
nal al acestei coevolutii il reprezinta informatia genetici a fiecarui orga-
nism care este o formi biologica si taxonomica individuald distinctd si
definitiva.

In cadrul coevolutiei patosistemelor naturale, populatia gazda si
populatia patogend din ecosistem ,,stiu® sid trdiascd intr-un echilibru
purtind informatia geneticd proprie care a conditionat comportamentul
de mentinere a caracteristicilor de echilibru dinamic al ecosistemelor.

Astfel, ovazul salbatic, Avena sterilis L.. mentine o structurd a popu-
latiei cu tipul de reactie variabild intr-un mediu dat incit genotipurile
sensibile nu sint eliminate din populatie, iar genotipurile rezistente nu
domin& populatia, ele coexisti intr-o proportie in echilibru. In mod
asemanator, patogenul Puccinia coronata Corda, care cauzeazd rugina
coronatid a ovidzului, sporuleazd numai intr-o anumiti masuri pe ovizul
salbatic, atit pentru a se mentine el insusi cit si pentru a nu-si domina
si distruge gazda, riscind sa se autoelimine.

Rezultatul acestui tip de evolutie, in cadrul patosistemelor naturale,
a populatiilor gazdi si a populatiilor patogene il constituie coevolutia in-
tr-un polimorfism dinamic echilibrat. Un astfel de echilibru este de-
numit de Hoff si McDonald [8] ca ,simbiozd echilibratd“. La
concluzii asemanatoare ajung si Segal si colab. [26], Zadoks si
Sheim [36] si altii, pentru Incd trei patosisteme naturale constituite
din patogenii Erysiphe graminis hordei, Puccinia hordei si Puccinia
graminis avenae, care coexistd cu gazdele lor, intr-un echlibru dinamic
reglat de mecanisme homeostatice. Pe aceasta bazd ar putea fi formulatd
concluzia ci toate populatiiie gazda si populatiile patogene in naturd au
evoluat st coexistd intr-un echilibru dinamic, natural.

1.1.1. Echilibru dinamic balansat gazdd-patogen in agroecosisteme.

Cu totul altd situatie se intilneste in prezent in cadrul agroecosis-
temelor, adicd a ecosistemelor organizate de om.

Mai intii, extinderea pe suprafete de sute de milioane de hectare
pe Terra a agroecosistemelor cerealiere (Triticum, Oryza, Zea, Hordeum,
Avena, Panicum si altele) a indus o puternicd presiune ecologicd in
procesul de adaptarc a speciilor de plante care au fost confruntate cu
noj conditii agronomice si stresuri, care la rindul lor au determinat o
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deteriorare progresiva a echilibrului sistemelor naturale de aparare a
plantei contra patogenilor.

In al doilea rind, procesul continuw de intensivizare a productiei
a impus aplicarea in practicd a unor doze mari si neechilibrate de azot,
nerespectarea unci rotatii adecvate, efectuarea unor luerdri de prega-
tirc a terenului necorespunzatoare in relatie cu resturile vegetale infec-
tiocase, utilizarea unor structuri de soiuri defectuoase, cu soruri sensibile,
nerespectarea datei optime de seménat, amplasarca culturilor in terenuri
cu exces de apd sau apd freaticd la suprafatd, folosirca unor seminte
bolnave si altele, care In ansamblul lor au creat conditii favorabile si
foarte favorabile pentru aparitia unor noi boli si pentru intensificarea
potentialului patogen al bolilor mai vechi.

Dintre totii factorii, planta gazdi, prin care intelegem soiul, ca su-
port al bolii, prin tipul sdu de reactie si prin extinderca sa In teritoriu
a determinat in ceca mai mare misurd schimbérile din structura pato-
genilor.

Relatia dintre soi si patogen este de tip interdependent, genele de
rezistentd majord, care protejeazid un nou soi introdus in cultura, excr-
citd o presiunc puternicd asupra virulentelor patogenului pe kare il
controleazd si care, printr-o selectie directionald puternici nebalansati.
favorizeaza aparitia unei noi virulente asa cum a fost cazul aparitiei si
cresterii explozive a virulentei 77—73 de Puccinia recondita, fati de
care soiurile de griu Kaukaz si Aurora s-au dovedit foarte scnsibile.
fiind din anul 1973 eliminate din productie, dar nu inainte ca acestea
sd-si aducid contributia la diversificarea structurii patogene si la acumu-
larea unor cantitati masive de inocul infectios in teritoriu.

Ca urmare a numeroasclor schimbéri interdependente in agroeco-
sistemele de cereale actuale, pe lingd patogenii pagubitori relativ mai
vechi cum au fost Ustilago sp., Tilletia sp., Puccinia sp., Erysiphe sp.,
au apdrut patogeni noi — micoplasmele si virusurile — care au cauzat
bolile de tipul ingalbenirilor la cereale ca wheat yellow dwarf, corn
stunt, rice yellow dwarf, barley yellow dwarf, care s-au manifestat ca
extrem de pdgubitoare si pe suprafete enorm de mari in intreaga lume.
Au aparut si s-au manifestat zonal, ca deosebit de pagubitori, un mare
numar de patogeni relativ mai noi apartinind genurilor Fusarium, Hel-
minthosporium Septoria, Alternaria, Rhizoctonia, Cercosporella, Ophyo-
bolus, Cladosporium, Phoma, Pythium, Cephalosporium, Macrophomina,
Sorosporium, Xanthomonas, Pseudomonas, Erwinia si altele. care, lao-
lalta cu agentii patogeni mai vechi au constituit in teritoriu fondul in-
fectios patogen, care a devenit un component permanent al agroecosis-
temelor si, in conditii naturale, este inseparabil de sol si de planta.

Cu scopul de a ilustra implicatia majord a patogenilor In structura
pagubei la griu, spre exemplu, pe o pericadd mai lungi de timp, in dia-
grama din Fig. 1 se prezintd evolutia recoltei si a pagubei la griu pe o
perioadd de 30 de ani, in trei conditii diferite: in S.C.A. Turda, in Tran-
silvania si pe intregul teritoriu al R. S. Roméinia.

Paguba medie a fost variabila si dependenti de evolutia productici
medii. Aceastd relatie s-a exprimat pe Intreaga pcricada prin cresterea
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cantitativd progresivd a pagubelor, incit in ultimul deceniu 1975---1985
nivelul maxim real al pagubei in unii ani a fost egal sau a depasit nivelul
productiei medii reclizate la inceputul periocadei de referintd — anul
1956, Astfel, paguba maxima de 17—226 q’ha inregistrata in SCA
Turda in anii 1973 si 1975 a depasit mivelul productiei medii de 16,4
g/ha realizata in 1956, paguba maxima de 9,8 g/ha inregistratd in Tran-
silvania in 1975 este practic egala cu nivelul productiei medii de 10.9
g/ha realizata in 1956, iar paguba maximi de 8,5 g/ha inregistrata pe
tard in anul 1985 a depasit nivelul recoltelor medii de 84 q/ha rea-
lizata in anul 19506.

Cunoasterea si modelarca fenomenclor complexe de degradare a re-
coltei, elucidarea mecanismelor fiziopatologice, genetice si ecologice care
sa poatd fundamenta masurile agronomice eficiente in stabilizarea re-
coltei la nivelele maxime realhizate in productie, reprezinti in etapa ac-
tuald un imperativ major al cercetarii. A preveni pierderi cuprinse in-
tre 8,5--226 g/ha pe suprafete mari si foarte mari cultivate cu griu
ar putea constitui in fond sansa recuperarii unor niveluri de recolte
efective ale anilor 1956—1960.

Dar In etapa actuald, bolile se manifestd pagubitor nu numai la
griu, ci si la alte plante cum sint orzul, orzoaica, orezul, ovazul, secara,
porumbul si altele.

Pe plan mondial, bolile de tipul ingalbenirilor, ruginile, fuzarioza,
septoriozele si helmintosporiozele se manifestd deosebit de pagubitor
la toate cerealele, cauzind compromiterea recoltelor mai ales in tarile
cu o agriculturd traditionald din climatul tropical si ecuatorial, pe sute
de mii si chiar pe milicane de hectare, de pe care se mai recolteaza
doar citeva chintale la hectar. Astfel, bolile s-au constituit Intr-un pu-
ternic factor fiziopatologic de stres si degradare care frineazd dezvol-
tarea productiei de cereale in lume si determina pierderi globale enorme.
Asa a fost epidemia cauzatd de aparitia unei noi rase de Puccinia co-
ronata in Canada in culturile de oviz, unde pagubele cauzate de noile
virulente aparute au fost deosebit de grave.

De asemenea, este bine cunoscuti mareca epidemie cauzati in SUA
la porumb In 1970 si 1972 de cdtre aparitia unei roi virulente de Hel-
minthosporium maydis, care realmente ,a ars® formele de porumb
pentru samintd androsterile cu citoplasma T, cauzind pagube care au
fost evaluate 1a citeva miliarde de dolari.

Browning [3] afirmd c4 omul nu a invatat din istoria bolilor
nimie, sau aproape nimic, deoarece In prezent in SUA uniformitatea ge-
neticA a porumbului si a altor culturi importante este semnificativ
mai mare decit in anul epidemiei catastrofale din 1970, despre care U1 -
strup [29] scria ,prima si cea mai importantd lectie ce trebuie invatatd
este aceea ca nicilodatd o specie majora cultivati nu trebuie sa fie atit
de uniformd incit sd faciliteze adaptarea rapidd a unui nonpatogen.
Diversitatea trebulie mentinutid atit in constitutia genetici cit si in
aceea citoplasmaticid la toate soiurile si la toate culturile importante®.

Faptul ca umformitatea geneticd reprezintd nodul gordian al vul-
nerabilitatii genetice este astdazi unanim recunoscut, dar lectia, la care
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s-it referit Ulstrup, nu este deserisid incd in nici o carte despre boli,
insd ca este Inscrisi in genomul patogenului si al gazdei care con-
vietuiese in echilibrul dinamic in ecosistemcle naturale si care detin
informatia genetica cc¢ conditioneaza comportamentul mentinerii echi-
librului.

Dupa Browning [3], Segal si colab. [26] si altii, conditiile
instaurarii in agroecosisteme a situatiei de convietuire a gazdei si a
patogenului intr-un echilibru balansat s-ar putea realiza prin promovarea
in procesul de ameliorare a citorva mecanisme de apirare naturald pre-
zente universal in structura populatiilor din ccosisteme cum ar fi:

— rezistenta conventionald sau de cimp care si contind neaparat
si forma de rezistenta prin hipersensibilitate;

-— o evolutic lentd usor incetinitd, o prelungire a aparitiei bolii si
o reducere a productiei de spori;

- toleranta, ca proces de aparare a structurilor generative ale
plantei;

- insusirea de a ,scapa® de boald prin evitarea controlatd a su-
prapunerii ciclului plantel gazdd cu ciclul de viati al patogenului.

Instaurarea cochilibrului dinamic balansat cu coexistenta gazdei si
patogenului in agroecosisteme se pare sa fie atit de efecientd incit prin
mecanismele sale homeostatice aceasta a diminuat apreciabil efectul atit
de daunator chiar si al superraselor 276 si 264 de Puccinia coronata
avende din structura patosistemului Avena sativa -—— Puccinia coronata.

Toate cunostintele privind evolutia patogenezei in ecosistemele na-
turale reprezintd o valoare inestimabilia pentru controlul patosistemelor
si al epidemiilor, pentru promovarea echilibrului dinamic In agroeco-
sisteme.

Cunoasterea conditiilor concrete in care un patogen este extrem de
pagubitor si delimitarea exactd a acestora de conditiile concrete in care
patogenul coexista in agroecosistemn in echilibru dinamic cu gazda sa
si se manifesta la limita minima a pragului biologic de daunare, nefiind
pagubitor, constituie marea sarcini, complexd, plind de dificultate si
imprevizibil a fitopatologiei viitorului.

1.2. Modelul general de patogeneza si controlul genetic al patosis-
temelor. Starea de boalit reprezintd interactiunea biologicd existentd in-
tre o gazda sensibila si un patogen virulent sub influenta conditiilor fa-
vorabile de mediu.

Boala este un proces fiziopatologic profund care se desfasoard legic
si programat pe baza informatiei Inscrise in genomul unui microorga-
nism virulent si al unei gazde sensibile.

In cvolutia sa si in functie de conditiile de culturd a plantei, boala
induce in gazda modificari morfofiziologice variabile care se exprima in
perturbari metabolice si ale proceselor vitale de reproductie, 1ar agro-
nomic se inregistreazd pierderi variabile de recolti. Uneori, depresiunea
fiziologica este alit de profundd incit gazda isi pierde insusirea de viata,
instaurindu-se starea letald. In timpul existentei salk, starea de boala
modificd atit de profund natura biologicd a gazdei, deoarece genele de
control al reactiei gazdei se interactioneazé interdependent cu genele de
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virulentd ale patogenului constituind o noua structura genica, deci un
nou sistem biologic diferit de starea initiald individuala a gazdei si pa-
togenului, pentru care Loegering si Browder (11} au propus
utilizarca unei denumiri proprii de aegricorpus.

Ca fenomen bioecologic, boala, fiind o interactiune complexd (gazda-
patogen-mediu), constituie un sistem biologic complex care, intr-o ac-
ceptiune modernd in stiinte, mai poate fi denumitd ca palosistem, asa
cum au propus Vanderplank [30—32], Robinson [21], Mun-
teanu [12], Baicu si Savescu 1], Ceapoiu si Ne-
gulescu [b].

Dupda Browning [3], este posibil ca imunitatea nongazda si re-
zistenta gazdei sd fie conditionatd de aceleasi gene, de asemenea imu-
nitatea nongazdei si avirulenta nonpatogeni caracterizeaza atit speciile
salbatice ¢it si majoritatea plantelor cultivate si a microorganismelor
existente, iar ca urmare, imunitatea, rezistenta si avirulenta sint feno-
mene dominante, in timp ce sensibilitatea si virulenta caracterizeaza un
numar infim de specii din marele ocean de organisme si microorganisme
existente.

Cu toate cd numdrul organismelor sensibile si al microorganismelor
virulente este mic iIn agroecosistemele infiintate de om, acestea sint
raspindite pe suprafete mari si foarte mari, peste tot unde se cultiva
plantele, in patosistemele din interiorul agroecosistemelor, inducind de-
reglari, degradari si dezechilibre apreciabile si cauzind mari pierderi globale
de recoltd. De aceea, problema recuperdrii acestor pierderi, prin amelio-
rare pentru rezistentd, reprezintd un deziderat major al dezvoltdrii cu-
noasterii proceselor de patogeneza si a geneticli interactiunii gazda-
patogen.

In Fig. 2 este redat modelul general de constituire a patosistemelor,
care prezinta o arhitectura dublu dihotomica si incearcd o modelare a
proceselor complexe care se succed intre doud organisme: gazda si pa-
togenul, existente intr-o interactiune determinati genetic si sub in-
fluenta conditiilor de mediu (sus, jos si centru pe verticald) si doud’
tipuri distincte de reactie in cadrul interactiunii, diferite semnificativ
si concordante cu tipul de rezistentd calitativa sau verticald si tipul de
rezistentd cantitativa sau orizontala (stinga si dreapta in Fig. 2).

Pe verticald se evidentiazd patogeneza, care se desfisoari in doua
trepte distincte. Treapta intii, care constd din actiunea initiald a pato-
genului asupra plantei gazdad prin care Isi asigura hrana, este redatd in
model printr-o linie continud cu sigeata inspre gazdid. A doua treaptd a
patogenezei incepe in momentul in care patogenul a trecut barierele
incompatibilitatii, iar planta da un raspuns de reactie, care se exprima
real prin imbolnavire, situatie in care intre cele doui genotipuri se sta-
bileste o interactiune determinatd genetic -— starea de boald -— care
este reprezentati in model printr-o linie continuid cu dubld sigeata
inspre gazda si inspre patogen.

Actiunea patogenului sau treapta intii a patogenezei este intot-
deauna un moment initial, In timp ce interactiunea sau a doua treapta
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a patogenezel este o permanentd in cevolutia distructivii, care se va in-
trerupe numai prin trecerea gazdel in stare letala.

In acest proces de actiune si interactiune patogen-gazda, mediul isi
exprima influenta prin factorii cronologiei climatici, edafici si tehno-
logici, in limitele muinime, optime si maxime de favorabilitate, in afara
carora actiunca si interactiunea gazda-patogen nu s-ar putea constitui
st evolua, In Fig. 2, fenomenul este sugerat prin doud linii continue
care pornese din mediu in directii opuse, una cu sageata inspre geno-
tipul patogen si cealalta cu siageata inspre genotipul gazda, sugerind
influenta simultana a mediulul asupra celor douil organisme si asupra
interactiunii.

In mod frecvent, mediul este evident interactionat cu patogenul si,
in nenumarate cazuri, ponderea mediului in interactiune este semnifi-
cativa, fapt care releva desigur si existenta unor schimbari de proportii
mai reduse, induse de patosistem in variatia elementelor climatice starea
solului, cerintele pentru tehnologii specifice si altele (redate in Fig. 2
prin linii punctate cu dubla sageata) .

Urmarind pe orizontala modelului simetria dihotomica a celor doua
tipuri de reactie verticald sau rezistenta verticala si de reactie orizon-
tald sau rezistenta orizontald, descrise de Vanderplank ([30] si
Robinson [23] si confirmate de noi ca prezente in agroecosistemele
contemporane, se remarca faptul ca acestea sint expresia perechilor lor
de patogeni, respectiv patogenii biotrofi pentru rezistenta verticala si
patogenii necrotrofi pentru rezistenta orizontala (stinga si dreapta in
Fig. 2).

In patogenezd primul sistem de baza care se constituie prin actiunea
patogenului  este  sistermul compatibilitate-incompatibilitate la gazda-
patogen, carce sc¢ exprimd prin faptul ci patogenul poate sau nu, sa pa-
trunda in interiorul gazdei initiind sau nu, patogeneza prin semnali-
zarea inleractiunilor ,stop* sau ,.continua® (Pearson si colab. [19].

Sistemul de compatibilitate-incompatibilitate  permite sau nu per-
mite patogenului sd treacd prin barierele. incompatibilitatii. Dacd sem-
nalul este ,stop®, gazda nu se imbolnaveste si prezinti starca de rezis-
tentd totala prin fenomenul de hipersensibilitate sau imunitate si non-
gazda. Daca semnalul este ,continud“, patogenul va piatrunde si traversa
bariercle incompatibilitatii, trecind la cel de al doilea sistem de bazi
prin carc patogenul isi exprima potentialul patogen prin insusirile sale
de virulenta si agresivitate, invadind tesuturile gazdei prin hranire, iar
gazda raspunde cu rezistenta sau sensibilitatea ei de bazi la toate pro-
cesele fundamentale de patogeneza din interiorul patosistemulul, care
are loc pe structura anatomica, fiziologicd si biochimica a plantei.

Cele doud procese de bazda, derulate in doud trepte de baza, ale
interactiunii gazda-patogen, compatibilitate-incompatibilitate si apoi pa-
togenitate-rezistentd/sensibilitate sint determinate genetic si prezinta o
succesiune legicd, unu, doi, sint 1reversibile si caracteristice pentru fie-
care patosistem.

Controlul genetic al primului sistem compatibilitate — incompati-
bilitate la patosistemele biotrofe este coligogenic si se supune legii in-
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teractiunii gena pentru gend (Flor [7], Vanderplank {30], Brow-
ning [3}, Cecapoiu si Negulescu [5], in timp ce acelasi sistem
compatibilitate—incompatibilitate la patosistemele necrotrofe incia nu
a fost dovedit experimental ca este controlat oligogenic, sau nu.

Acelasi proces, compatibilitate-incompatibilitate la cele doua tipuri
de patogeni, biotrofi si necrotrofi, se realizcazi prin mecanisme morfofi-
ziologice si biochimice esential diferite, fapt care ar putea explica si
existenta unui tip de control genetic diferit pentru patrunderea in gazda
a celor doua tipuri de patogeni diferite, biotrofi si necrotrofi.

In timp ce patogenii biotrofi realizcazi o patrunderc directa si uti-
lizeazd, pentru depasirea barierelor incompatibilitiatii, mecanisme bio-
logice fine specializate ca apresorii, promicelii, care cauta la gazda porti
naturale de intrare ca stomate, lenticele, spatii intercelulare si altele,
apoi continud sa se hraneascd cu asimilatele gazdei si sd convietuiasca
cu gazda perioade Indelungate fard sd o distrugd, patogenii necrotrofi
realizeazd patrunderea in celulele gazdei in mod mijlocit prin inter-
mediul unei secretii enzimatice continind de regula, patotorine care
omoara celulele si tesuturile vii si apoi pétrund in celulele si organele
gazdel. Caracterizind acest proces, Wood [34] spunea cd patogenii ne-
crotrofi ,,mai intli omoard si apoi maninca®,

Este desigur evidenta diversitatea de mijloace, mecanisme si modul
de actiune pe care patogenii biotrofi si patogenii necrotrofi le folosesc
in trecerea barierelor de incompatibilitate. Acestea sint concordante cu
gradul de evolutie si specializare al patogenilor si care desigur avind
baze structurale fiziologice si biochimice diferite ar putea fi genetic
controlate de factori diferiti.

Dupd parerea noastra, sistemul compatibilitate-incompatibilitate la
patogenii necrotrofi ar putea fi controlat genetic si dupd modelul ,,pro-
teind pentru proteina®, elaborat de Vanderplanlk [33] sau alte mo-
dele necunoscute pina in prezent.

Dupd Browning [3], este probabil ci genele gazda R sint gene
purtitoare nedistincte in agroecosisteme ale genelor R nongazda din eco-
sistemele naturale; modelul a fost fundamentat de Calow [4] si de
Sequeira [27] prin teoria recunoastere-nerecunoastere, ca fenomen
universal biologic prin care similarul recunoaste similarul si refuzi ne-
similarul.

Apare evident faptul ¢d prima treapti a patogenezei, sistemul com-
patibilitate-incompatibilitate, prezintid un interes major si cu frecventd
si pondere mare in toate Imbolndvirile cauzate de patogenii biotrofi si
este posibil cd in desfasurarea acestui proces isi are originea tipul de
reactie vertical si rezistenta verticald cu toate caracteristicile descrise de
Vanderplank [30], Robinson [22], Ceapoiu si Negu-
lescu [9] si altii.

Sistemul compatibilitate-incompatibilitate la patogenii necrotrofi se
realizeaza pe baza patotoxinelor, iar controlul genetic al acestui proces
ar putea si fie concordant cu teoria ,proteind pentru proteini® a lui
Vanderplank [33].
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Acest fenomen, care pare si aiba o existenta generald pentru pato-
genii necrotrofi, nu exclude posibilitatea ca un anumit patosistem de tip
neerotrof sd fie controlat genetic de gene majore caracteristice pentru
treapta intli a patosistemelor biotrofe.

Sistemul compatibilitate-incompatibilitate detine o pondere impor-
tantd In protectia individuala globala a plantei care se imbolndveste
sau nu si se implicd In protectia agroecosistemului pe baza legilor ge-
nerale ale coexistentei populatiilor din agroecosisteme, presupunind le-
gic 0 manipulare corectd a genelor majore pentru crearea de soiuri re-
zistente multilineare care vor putea proteja plantele si deci agroecosis-
temul numai dacd o treime, pind la jumdtate, din numérul plantelor sint
rezistente la fiecare dintre rasele fiziologice ale patogenului prezente in
teritoriu (Browning [3]).

Ponderea mare pe care o detine treapta intii a patogenezei in pro-
tectia plantei contra patogenilor biotrofi nu exclude importanta sa si
pentru protectia plantei contra patogenilor necrotrofi, dar ponderea sa in
patogenezd s-ar parea, in acest ultim caz, si fie mai redusi.

De asemenea, este posibil ca diminuarea ponderii treptei unu a
patogenezei in protectia individuald a plantei sd fie in relatie progre-
sivd cu gradul de specializare al patogenului si deci si fie cu atit mai
redusd cu cit este mai redus gradul de specializare fiziologica a pato-
genului.

A doua treaptd a patogenezei, sistemul patogenitate — rezistentd/
sensibilitate, semnalizatd prin interactiunea ,.continua%, realizeazi o pro-
tectie a plantei gazda in interiorul ei, incetinind 1nvazia si degradarile
patogenului, prelungind perioada de incubatie, reducind productia de
spori si altele.

Majoritatea lucrdrilor in care s-au efectuat studii de ereditate a
rezistentei au ardtat cd aceste caractere sint controlate poligenic sau
de gene minore, care prezinti un efect de protectie mai mic, dar mai
stabil, caracteristic pentru reactia orizontalad, deci pentru tipul de re-
zistentd orizontald, cu toate caracteristicile descrise de Vanderplank
(30, Robinson [23], Ceapoiu si Negulescu [5] si altii

In tipul de rezistenti orizontald nu este exclus controlul genetic
al unor caractere sau secvente prin gene majore sau oligogene. De ase-
menea, sint frecvente cazurile de aditivitate geneticd a diferitelor poli-
gene cit si cazurile de epistazie, cind unele gene dominante sau alcle
care controleazi factorii de rezistentd pot si inhibe cfectul altor gene
dominante sau alele pentru sensibilitate, obtinindu-se efecte epistatice
pozitive in apararea gazdei si o reactie de rezistentda mai inaltd, carac-
teristica pentru tipul de rezistentd verticala, dar mai durabila.

Fenomenele genetice descrise sugereazd posibilitatea ca in unele
cazuri rezistenta verticala stabild si fie o rezistentd orizontald inalta
incd nedovedita.

Modelul general de imbolnivire elaborat simuleazi procesul natural
de imbolnavire si sugereazd caracterul biologic universal al fenomenului
de patogenezd, delimiteazd existenta gazdei de nongazd&, a patogenului
de nonpatogen, sugereazd caracterul complex al interactiunilor exis-
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tente in proces, delimiteaza tipul de reactie al gazdei in tipurile de re-
zistentd verticala sau orizontald, sugereaza cele doudt trepte ale pato-
genezer prin sistemele de compatibilitate -— incompatibilitate si sistemul
de patogenitate-rezistentd/sensibilitate in functie de insusirea eosentiala
a patogenului biotrof sau necrotrof si in relatic  cu modul fundamental
de existentd a vietii, respectiv de intretinere a speciilor prin metabolism
sau asigurarea hranei si de perpetuare a speciilor prin reproductie.

1.3. Componentele structurale, insusirile fiziopatologice si agronomice
ale patosistemelor. O analizd a structurii patosistemelor relevd existenta
in sistem a 3 sau, mai rar, a 4 unitati biologice sau ecologice dv baza
intr-o interactiune sistemica., Individual, fiecarc din aceste unitati de
bazd reprezinta o altd entitate calitativa decit in interactiune, care, odata
constituita, indeplineste toate criteriile caracteristice sistemelor biclo-
gice si se manifesta prin noi insusiri biologice si agronomice in relatie cu
recolta, obiectivul principal al oricdarui agroecosistem.

1.3.1. Componenta intii -— planta gazdd si exprimarea tipului sdu
de reactie. Planta gazda are un rol pasiv si este intr-o actiune permau-
nent defensivi in patogeneza, este obiectul si subiectul patogenului, de-
oarcce acesta patrunde si se cantoneaza in interiorul gazdei care con-
stituie spatiul de initiere si evolutie al bolii, iar in final gazda inregis-
treazi mari pierderi de recolta.

Gazde potentiale sint populatiile tuturor plantelor spontane din cco-
sistem sau ale plantelor cultivate in cadrul agroecosistemelor. Patosis-
temele se constituie pe plante individuale; astfel, pot deveni gazde su-
ma populatiilor unei anumite specii sau ale unui anumit soi, care estc
cultivat pe mar: suprafete teritoriale, producindu-se epidemii notubile.

Tipul de reactie al gazdei la actiunca patogenid si apoi la interac-
tiune sc exprima in primul rind prin insusirea de imunitate, rezistentd,
sensibilitate sau tolerantd, carc sint efecte ale cauzei patogene si apar
numal in relatie cu actiunea patogeni.

Imunitatea, rezistenta si sensibilitatea. Starea generald de relatie
intre organisme si microorganisme este imunitatea sau lipsa bolii, si-
tuatie In care patogenul potential nu poate depdsi barierele incompa-
tibilitatii la plantd si, in consecinta, planta reactioneazd ca imuna si
este o nongazda, iar patogenul potential un nonpatogen.

Rezistenta este insusirea care se exprima prin capacitatea plantei
de a opune in ccle doud trepte ale patogenczei un anumit grad de
atenuare a efectelor distructive ale patogenului. Asadar, rezistenta sc
manifestd printr-un ansamblu de structuri morfologice si mecanisme
fiziologice si biochimice care apdra planta de efectele distructive ale
patogenului.

Cea mai inaltd forma de manifestare a rezistentei o reprezinta re-
zistenta prin hipersensibilitate, care in acelasi timp este o formid a imu-
nitatii, deoarece patogenul nu ajunge niciodati in treapta a doua de
interactiune si nu isi poate continua viata, nu se hraneste si nu se poatc
reproduce, el este barat in treapta intii de patogenezd, cind celulcle
gazdei la prima actiune patogena se necrozeazi, mor si prin acest fe-



PATOGENEZA LA PLANTE 37

nomen izoleaza complet patogenul de gazda prin incompatibilitate, iar
sazdo poartd simptomele caracteristice de hipersensibilitate, care sint
indicatoarce ale unei inalte reactii de rezistenta.

Rezistenta si sensibilitatea sint un efect al patogenitatii si se mani-
festd numai in interactiunea gazdi-patogen. Intre rezistenti-sensibilitate-
patogenitate existd o relatie de cauzalitate, deci de determinism cauzal
in core intotdeauna patogenitatea este cauza, iar rezistenta—sensibiltatea,
efectul.

Rezistenta si sensibilitatea sint categorii corelative si exprimd ace-
lasi fenomen, tipul de reactie al gazdei sau efectul patogen. De aceea,
un grad ridicat de rezistentd reprezinti o sensibilitate redusid. iar un
grad ridicat de sensibilitate constituic o rezistentd redusd. Asadar, la
aceeast unitate biologicd, pentru oricare patosistem, o rezistentd mare
este In acelasi timp o sensibilitate micd, iar o sensibilitate mare este in
acelasi timp o rezistenti micd. Sensul corelatiei rezistentd -— sensibi-
hitate este negativ., Ca frecventd, rezistenta ocupd o pondere majora, iar
sensibilitatea minora.

Sensibilitatea este o insusire care exprima incapacitatea plantei de
a se opune actiunii distructive a patogenulul.

Reactia de sensibilitate poate sa apard si s se manifeste prin sub-
stitutia rezistentei, impusid de aparitia in agroecosistem a unor noi rase
fiziologice virulente fata de care vechile gene de rezistentd incorporate
in soi nu opereaza si, deci, nu asigurd o protectie corespunzitoare.

In asemenea cazuri apare situatia de  supersensibilitate, fenomen
prin care se inregistreazda pagube catastrofale in agroecosistem. asa cum
se cunose evenimentele in relatic cu aparitia in 1970—1972 in SUA a
unei noi rase de Helminthosporiwm maydis, virulenta pe formele de
porumb androsterile in culturile de producere a semintelor (v. pag. 29).

Paguba este in relatie directa st pozitivi cu gradul de sensibilitate.

In relatie cu gradul de specializare al patogenului este si tipul de
reactic de rezistentd care poate fi rezistentd specificd sauw totald in cazul
reacticl la patogenii specializati sau biotrofi si rezistentd nespecifica sau
generald care se manifestd ca un tip de rezistenty caracteristicii la pato-
genil necrotrofi sau nespecifici, ori nespecializati sau cu o forma in-
cipienta a specializarii.

Din punct de vedere al reactiei individuale a plantei si al modului
in care planta bolnava se implica in epidemiologie, rezistenta este de
tip vertical si de tip orizontal.

Rezistenta verticald a fost descrisda de Vanderplank [30] si apoi
de Robinson [22] ca un tip de rezistenta <necifici, fiind totala in
cazul unui anumit soi fatd de care o anumitd rasit este avirulentd. sau
absentd pentru un alt soi fatd de care acceasi rasd manifestd o virulenti
maximi; de aceea, rezistenta verticald se mai numeste si diferentiali,
rasiald, rasiald-specificd, de gene majore si se cavacterizeazi printr-o
expresivitate specifica, fenotipic calitativiv si de seurtil durata,

Eficacitatea totald este insusirca agronomici cea mai de pret a re-
zistentei verticale. Datorita acestui fapt, ca a fost larg utilizatd cu deo-
sebit succes in controlul eficient mar ales al ruginilor si al fainrii,
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insid pe perioade scurte de timp, deoarece genele de rezistentd prezente
in soiurile extinse pe mari suprafete exercitau o puternicd presiune de
selectie fatd de virulentele patogene, conditii in care in mod legic au
aparut si s-au Inmultit exploziv noi virulente fati de care gencle de
rezistentd verticald specifice rasei vechi prezente in soi s-au dovedit
necficace si astfel durabilitatea rezistentei verticale a fost intrerupta
de o noua virulenta, iar soiul rezistent in perioada de avint (boom) a
inregistrat o stare de declin (bust), devenind sensibil.

Alternanta perioadelor de avint cu acelea de declin la soiurile cu
rezistenta verticald constituie cea mai 1mportanta insusire agronomica
a rezistentei verticale, deoarece numai o supraveghere continud a schim-
barilor care apar in structura raselor pentru un anumit patogen poate
asigura utilizarea eficientd a tipulul de rezistenti verticalda. In cazul
.scaparii¢ de sub control a evolutiei spectrului de rase si dacd in relatie
cu aparitia unei noi virulente nu se retrage la timp din culturd soiul
avizat, acesta poate reactiona ca supersensibil la noua virulentd si in-
registra pagube enorme pe intreaga suprafatd pe care soiul este prezent
in cultura.

Dupd Borlaug [2], pentru rugina neagri durata medie econo-
micd de mentinere in culturd a soiurilor cu rezistenta verticald fara peri-
colul declinului ar fi de numai 4 ani, iar pentru rugina galbend de 5 ani.

Strategia extinderii in culturd a solurilor muiltiliniare care con-
tin in structura genetica oligogene de rezistentd pentru concordanta cu
tot spectrul de virulenta al patogenului constituie un imperativ care
poate sa impiedice aparitia noilor virulente patogene si sa prevind feno-
menul de declin al soiului si, deci, pagubele potentiale catastrofale.

Rezistenta orizontalg cste tipul de rezistentda nespecificd, generatia
nerasiald, expresivitatea ¢i fenotipicd cste cantitativa, genetic este con-
trolata de poligene sau gene minore, ea nu ecste suficientq, dar cste
durabila.

Durabilitatea pare si prezinte cea mai valoroasd insusire a rezis-
tentei orizontale, iar in practicd ea este cumulativd, deoarece un soi cul-
tivat este Inlocuit prin altul numail cind noul soi este mai rezistent ta
boli si mai productiv, si nu din motivul ¢ a inregistrat declinul.

Rezistenta orizontald este universald, ca se mal numeste si rezis-
tentd de cimp. s-a format in cursul filogenezei plantei sub influenta fac-
torilor primari ai coevolutiei patogen-gazda, cste prezentd la toate plan-
tele, la toate populatiile si se constituie in forma de rezistenti de baza,
comparativ cu rezistenta verticald care, dupi Robinson [22], este
suplimentard. In practicd, dupa ce rezistenta verticali a disparut, spre
exemplu, in cazul aparitiel noilor virulente la rugini, ceea ce face ca
plantele si supravietuiascd si sd formeze recolti este tipul de rezistenta
orizontald prezentd universal la toti indivizii populatiei, care in lipsa
acester Insusirl nu ar fi putut supravietui de-a lungul sutelor si miilor
o ani constituind populatiile locale rezistente, valoroase, care nu au
fost ameliorate nicicind pentru rezistenta la boli.

Durabilitatea rezistentei orizontale este in primul rind mentinuta
prin lipsa interactiunii diferentiale dintre patogeni si gazde. Acest fe-
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nomen nu se produce, fie pentru lipsa specificititii patogene a raselor
in relatie cu soiurile, fie pentru lipsa efectiva a raselor la majoritatea
patogenilor nccrotrofi, ca de exemplu la speciile de Fusarium si Rhi-
zoctonia care prezinti in actiunea patogena tipul de patogenitate ori-
zontala.

Cunoscind ca de fapt rasa fiziologici reprezintid un biotip al spe-
ciei cu patogenitatea omogend sau uniformd, intensd sau redusi in in-
teractiunea cu un soi diferential, se relevd un fapt esential si anume céa
in toate cazurile de rezistenti orizontala nediferentiati se pare ca gra-
dul de specializare fiziologicd nu a evoluat la nivelul fazei de rasa fi-
ziologicd specializati pe un anumit soi, chiar daca sint prezente citeva
insusiri morfologice de germinatie sau chiar de patogenitate uneori sem-
nificative, dar nestabile si cert nediferentiale.

Absenta interactiunii diferentiale la aceste biotipuri cu oricare soi
releva esentialul, lipsa patogenitatii specifice si prezenta unei patoge-
nitati de baza relativ uniforme care atestd un grad de specializare pri-
mar in care rasele nu s-au diferentiat prin Insusirea lor fundamentald
de virulentd specifica, absentd, la biotipurile (rase in evolutie formativa)
a numerosi patogeni necrotrofi cu potential patogen orizontal.

Asadar, schimbérile in structura patogend la populatiile cu tip de
patogenitate orizontald nu sint in relatie cauzala cu acelea din structura
gazdei. De asemenea, in interactiunea gazda-patogen desi existd un anu-
mit nivel al presiunii de selectie, acesta nu conduce la diferentiere sem-
nificativa a patogenitatii, in relatic cu soiul la anumite biotipuri.

Absenta interactiunii diferentiale gazda-patogen constituie princi-
pala cauzd a stabilitatii rezistentei orizontale, care nu dispare, nu se dis-
truge si asigurd o protectie stabila si de Jungad durati contra patogeni-
lor, iar mecanismele de manifestare a rezistentei orizontale a unui soi
nu se modifica in interdependenti cu schimbarile din virulenta pato-
genului.

Problema tipului de reactic a gazder si, deci, tipurile de rezistentd
orizontala sau de cimp si apoi tipul de rezistentd verticalid sau specifica
au fiacut in decursul timpului obiectul unui mare numdir de cercetiri
in tara (Radulescu si Munteanu [20], Negulescu [17],
Munteanu [12], Tusa si Radulescu [28], Ionescu-
Cojocaru [10]) si peste hotare (Driver [6], Vanderplank
[30, 32], Zadoks [35]. Robinson ([21, 22, 24], Pearson si
colab. [19] si multi altii).

Toleranta este insusirea care cxprimd capacitatea plantei de a pro-
teja numai o parte a ei, respectiv numai structurile si mecanismele care
coopereaza In constituirea recoltei, fiind un tip de rezistentd partiala
a plantei care se exprimad prin apdrarea sistemului generativ.

Planta este invadatad de patogen si prezintd boala cu simptome ca-
racteristice si in proportii variabile. La aceste niveluri ale interactiunii
gazda-patogen, insd, unele populatii sau soiuri gésesc resurse de a-si
»apara® structurile si mecanismele de reproductie, atenuind in mod sem-
nificativ actiunile distructive ale patogenului.
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Toleranta ca si rezistenta poate fi pusd in evidenta numai compa-
parativ intre indivizii populatiilor sau soiurilor sau intre soiuri sau
populatii.

Toleranta este o forma a rezistentei care nu cstompeaza evolutia
simptomelor bolii, ¢i bareaza efectele distructive ale patogenului asupra
recoltel.

In timp ce rezistenta este o insusire care se manifesta global i
apara planta intreaga, toleranta apard numar sistemul de reproductie,
respectiv mecanismele care coopereazda in reproductie si desigur in ca-
zul cerealelor in constituirea recoltei. Astfel, tolerania ar putea fi de-
finitd ca o forma de rezistentd partiald sau o forma de rezistentd gene-
rativd®. Se numesc tolerante soiurile care la acelasi grad de imbolna-
vire realizeazd cantitati de recoltdi mail mari, respectiv pierd cantitiiti
de recoltd mai mici. Astfel, intre toleranta si recolti existd o corelatie
directd si pozitivi si uneori semnificativd, iar intre tolerantd si boala
existd o relatie durectd si negativa si uneori semnificativa.

In analiza reactici de tolerantd a unui esantion.de 25 soiuri si hi-
brizi de griu fatd de piticirea galbena micoplasmaticd, noi am estimat
51 diagramat insusirea de toleranti pe care o prezentam in Fig. 3. Din
date rezulta cad relatiile cercetate intre boald, toleranti si recoltd au un
determinism care este controlat de factori interni genetici stabili, feno-
men atestat de valoarea ridicatd a indicatorilor statistico-matematici,
care curacterizeaza toleranta si care sint semnificativi si foarte semni-
ficativi {12].

Toleranta in forma ei de manifestare diferd de tipul de rezistenta
orizontald, intrucit pe soiurile tolerante boala prezintd simptome evi-
dente cu un grad de sporulare al ciupercilor patogene, caracteristic plan-
telor de tip sensibil, ceea ce nu este specific vezistentei orizontale. Sub
aspectul inregistrarii pagubelor de
recolta, nu existi o proportie di-
rectd intre simptome si pagube,

5

»:70; ‘ fapt care evidentiazdt prezenta al-
3 O\ tor mecanisme si forme de api-
“ g0 . y: 2758-3050xe235x"! rare care par sa fie caracteristice
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y %0 putea fi diferite de mecanismele
¥ €0 care controleazd rezistenta orizon-
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Rig. 3. Tolevanta fatd de piticirea galbend g
la un numdy de 25 de soiuri i hibrizi de griu. tala.
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1.3.2. Componenta a doua — patogenul si patogenitatea. Patogennl
arc rol activ si ofensiv in patogeneza, el actioneaza permanent asurri
gazdei, pentru a-si ssigura hrana si este constituit din intreaga popu-
latie patogeni care apartine unuli numit agent patogen cu o taxonomic
bine definita si caracterizat prin capacitatea de patogenitate, respectiv
insusirea de a cauza boli.

Principalele insusirl prin care microorganismele isi manifestd po-
tentialul lor patogen sint specificate In cele ce urmeaza.

— Patogenitateq cste insusirea care se manifestd prin capacitatea
patogenuluj de a cauza o bould si se cxprima numai in interactiune cu
gazda, prin virulenta si agresivitate. Patogenitatea poate fi verticald si
orizontala.

-~ Patogencza este procesul de genezd sau nastere a bolii, care se
oxprimd prin momentul initicrii si apoi prin intreaga evolutie a im-
bolnavirii in relatic cu actiunile si interactiunile factoriale de care de-
ninde,

— Virulenta este insusirea care exprima intensitatea patogenitatis.

— Avirulenta este opusul virulentei, adicid patogenitatea zero sau
nonpatogenitate. La patogenii biotrofi in relatia soi-rasa fiziologica. ace-
lasi patogen printr-o reactie specifica. determinatd genctic, poate fi vi-
rulent pentru un soi si avirulent pentru alt soi.

—- Agresivitatea este capacitatea patogenului de a imbolnavi un nu-
mar variabil de indivizi. De exemplu. Erysiphe graminis este evident
mult mai agresiv decit Ustilago zeae.

— Rasa fiziologicid oste subunitatea morfo-fiziologica a patogenului
cu potential patogen identic, ca poate fi pusda in evidentd numai prin-
tr-o interactiunc diferentiala cu un sortiment de soiuri gazda diferen-
tiatoare.

1.3.3. Componenta «a treia — mediul ecologic. Mediul este o unitate
ecologici polifactorialda, care se exprima cronologic prin sezoancle de
culturd a plantelor, spatial prin zoncle teritoriale, climatic prin tempe-
raturd, apa si altele, tehnologic prin toate Tucrdrile si interventiile teh-
nologice si altele.

Ponderca efectelor mediului asupra patosistemelor este variabila in
functie de tipul de patogenezd si se exprimd prin efectele actiunilor si
interactiunilor factorialc.

1.3.4. Componenta « patra — vectorul constituie o unitate biologict
fundamentald in structura patosistemeclor, deoarcce numeroase virusuri
si micoplasme nu pot patrunde in gazdele lor in lipsa agentului vector.
Deoarece unii agenti patogeni cum sint micoplasmele si uncle virusuri
poliedrice parcurg un ciclu biologic specific si se inmultese in insectele
vectoare, acestea prezintda un rol important si determinant epidemiologic.
Vectorii cu importanta biologicad si agronomicd sint numeroascle specii de
afide, cicade, nematozi si altele care vehiculeazd virusurile si micoplas-
mele patogene, contribuind direct si necesar la constituirca patosiste-
melor in conditin naturale.

In analiza patosistemelor se impunc utilizarca unci terminologii
unitare, fapt pentru care subliniem necesitatea icrarhizarii componentce-
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lor in ranguri. De exemplu, in rangul intii intrd unitatile biologice sau
ecologice de bazd sau fundamentale care participd direct $i necesar in
constituirea patosistemului, si pe acestea sa lo diferentiem de subcom-
ponentele sau subunitatile biclogice sau ecologice de rangul doi, care
participa indirect si conditional In constituirea patosistemelor. Dupa unii
autori, citati dec Ceapoiu si Negulescu [3], timpul ar reprezenta
cea de a patra dimensiune a triunghiului imbolnavirii, ori se stie ca timpul
este o subcomponentd a medivlui ca si spatiul si se exprima prin sezoa-
nele de culturd san momentul in care se infiinteazd cultura sau se ini-
tiaza infectia, iar aceste elemente factoriale carc contin efectul timpului
prezintia numai o importanta complementari de succesiune a evenimen-
telor (v. pag. 44) in constituirea patosistemelor si se exprimd in interio-
rul unititii ccologice fundamentale — mediul. De asemenea, caracte-
rul de toamni sau primavara al soiurilor de oviz sau al altor plante re-
prezintd subcomponente ale unitatii biologice fundamentale — gazda.
[n stabilirea patosistemelor au fost fundamentate stiintific pe baza ana-
lizelor de patogenezd numal triunghiul si trapezul imbolndvirii, consti-
tuite, triunghiul din 3, respectiv trapezul din 4 unitati biologice sau eco-
logice fundamentale sau de bazd, deoarece numai acestea participa di-
rect si necesar in patogenezi, iar-in lipsa lor, boala nu se poate produce
si, astfel, patosistemele nu se pot constitui (Vanderplank ([30],
Munteanu [12].

1.3.5. Tipuri de patosisteme. In relatie cu evolutia gazdei sint cu-
noscute patosisteme cu gazde salbatice si patosisteme cu gazde cultivate.
Sub aspectul tipului de reactie sint cunoscute patosisteme cu tip de
reactie verticald si patosisteme cu tip de reactie orizontald.

In functie de numérul compo-

rarras nentelor de bazi, se disting doua ti-
seevonu puri de¢ patosisteme: cu 3 compo-

cemoseose mente $i cu 4 componente.
iy Vanderplank [30] a de-
numit patosistemele cu 3 componente
triunghiul imbolnavirii sau patosis-
teme de tip triunghi (Fig. 4).-

Dupa acest model sint constitu-
ite majoritatea patosistemelor la ce-
reale, cum sint cele citeva patosis-
teme principale pentru agrosistemul
Triticum ca Triticum-Puccinia, Tri-
ticum-Erysiphe, Triticum-Fusarium si
altele.

Un numir mai redus de pato-
sisteme sint constituite din 4 unitati
biologice sau ecologice fundamentale,
. iar acest model de imbolnavire a
Pig. 4. Patosistemn cu 3 componente de fost denl{n‘lit d(‘v .M.untean . (12]
bﬁ:d, triunghinl imbolndeirii st calegoriile trapeZU] 1mbolqav1r11 sau patosistem

biologice ale interactiunii. de tip trapez (Fig. 5).

£86.°84 BECT. a4
Bre s cat ms 00 = v
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BOALA-YECTOR-PAGUBA
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BOALAVECTOR PAGUBA-RECO: T4

Fig. 3. Patosistem cu 4 componente de bazd, trapesul imbolndvirii i categoriile
biologice ale interactiunii.

Dupa numarul de patogeni participanti in patogenezi, patosistemele
pot fi monopatosisteme, dipatosisteme, tripatosisteme si polipatosisteme;
acestea din urma au fost descrise pe griu si denumite si ,sindrom pa-
togen¥ [13—16].

Se pare insa cd criteriul fundamental de clasificare a patosistemelor
apare in cea mai strinsa relatie cu tipul de actiune pe care il exercita
patogenul in initierea imbolnavirii, care se coreleazi nemijlocit cu mo-
dul de hradnire al patogenului biotrof sau necrotrof, constituindu-se res-
pectiv patosisteme de tip biotrof si patosisteme de tip necrotrof. In re-
latie cu gradul fiziologic de specializare al patogenilor, respectiv cu pa-
togen: specializati sau specifici si nespecializati sau nespecifici se con-
stituie patosisteme de tip specific si patosisteme de tip nespecific,

Intrucit clasificarca patosistemelor pe baza tipului de patogeneza
pare sa exprime cel mai fidel o suma de insusiri si caractere prin insasi
denumirea lor, noi preferdm ca In descrierile efectuate sa folosim de-
numirea cea mai adecvati, aceea de patosistem biotrof, respectiv de pa-
tosistem necrotrof.

1.3.6. Insugsirile ecologice ale patosistemelor. Ca interactiune a citor-
va unitdti biologice si ecologice fundamentale, patosistemele nu se ex-
primd numai prin efectele individuale caracteristice fieciarui component;
noua calitate de patosistem se exprimid si prin efecte de relatie de ac-
tiune si interactiune dintre doud sau mai multe categorii biologice sau
agronomice care caracterizeaza patosistemul cum sint: boala-paguba,
boala-recolta, paguba-recolta, boala-toleranta, boala-paguba-recolta, boa-
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la-vectorul-paguba, boalu-vectorul-paguba-recolta sialtele (Fig. 4 si 9).

Toate categoritle biologice ale interactiunilor ca efecte ale patosis-
temelor se exprima in limite variabile in functic de virulenta si agresi-
vitatea patogenului si de tipul de reactie al gazdei, sub influenta condi-
tiilor de mediu.

1.3.7. Relatia timp-spatiu-patosistem. Ca orice forma de cxistentd
a miscarii biologice, miscarca patosistemelor in cadrul agroecosistemului.
intelegind prin aceasta initierca si evolutia lor, se¢ deruleazd in succe-
siunea secventelor de timp si accea a segmentelor spatiale.

Cunoscind ca ficcare patosistem are un moment de intiere sau by,
in care componentele structurale trec de la starca initiala individuald
la starca de interactiune, vom accepta ca acestul moment sa-i cores-
pundd secventa de timp .

In continuare, patogenul trecind bariercle incompatibilitatin gazdei,
w-a realizat interactiunea, deei patosistemul, care in evolutia sa se ex-
primiv intr-un anumit segment spatial al celulelor gazdei. Astfel, vom
constata ca dupa o anumita pericada de timp, accastd noua stare calita-
tiva a patosistemului, care se exprima evident vizibil cantitativ, este
diferita de starca initiada si, deci, trebuie sa o notam diferit cu b,. Vom
accepta In continuare ca acestui nou moment sd-i corespundd o noud
secventd de timp, £, si usa mai departe lui b; sa-i corespunda t; si lui
b, sa-i corespunda t,.

Manifestarca variabili a efectelor de patosistem este o insusire bio-
logica fundamentala. De aceea, cvaluarea in dinamica a efectelor de pa-
tosistem prin care sa se obtind informatii asupra noil stiri calitative cx-
primata in efecte cantitative reale, vizibile si in relatie directa cu seg-
mentele de spatiu st corespunziator cu sccventele de timp constituie
o aspiratic de crestere a rigorii metodologice in cercetarea patosisteme-
lor si aprofundarca cunoasterii interdependentei spatio-temporale a aces-
tora.

In practica, aceasta stare este prezenta pretutindeni si in toate si-
tuatiile In care se incearcd un studiu de patosistem. In Fig. 6 se prezintd
diagrama cvolutici cofectelor de patosistem la doud soiuri In mai multe
momente si in functic de timp.

Folosirea in analiza patosistemelor a informatiei fundamentate pe
ostimarea efectelor de patosistem prin evaluarca secventelor temporale
reprezintd un important mijloc de crestere a rigorii cercetarilor, iar
acest fapt sugereazi posibilitatca de perfectionare in baza accstor prin-
cipil a actualelor sisteme de cvaluare a efectelor de patosistem, respec-
tiv a bolilor. : ,

1.3.8. Limitele absolute de manifestare « efectelor de patosisten.
fnrucit fenomenul de imbolnavire in fazd initiala este individual si in
primul rind efectele de patosistern au loc in interiorul individului si in
viata acestuia si apoi devin vizibile si se manifesta in exterior. vom ana-
liza aceste limite in relatic cu individul. Rezultd din aceasta ca in
momentele succesive initierii patosistemului efectele specifice se misca
in spatiud interior al gazdei si evolueaza in succesiune temporald cu
aeeasti.
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Tig. 6. Relatia timp-spafiv si implicafiile acesteia in initierea si evolufia patosistemelor.

1o - Timp initial. by — Boald zero. {; — Timpul unu in care s-a produs infectia. b, — Boala

unu. #, — Timp intermediar. b; — Boald intermediara. ¢; - Timp final la maturitatea plantei.

b, — Boalad la maturitatea plantei. Sbf, -~ Suprafata necroticd ocupatd de simptomele bolii la

maturitatea plantei. B X [ — Baza triunghiului < indltimea triunghiului. 1'bs,, — Volumul

bolii la maturitatea plantei. SB x I — Suprafata bazei » indltimea piramidei. Eb — Unghiul
de evolutie a bholii in functie de tipul infectiei.

Starea absolutd si permanentd a plantei de lipsa boald sau zero boali
corespunde cu ceexistenta de nongazda si nonpatogen, respectiv cu un
patogen avirulent si cu o gazdd imuna, caz in care potentialul de re-
colta al plantei este neafectat, iar recolta potentialid a plantei este egala
cu recolta reald, care ar putea fi exprimati la nivelul total de 1000/,.
In acest caz lipsind boala, lipseste si paguba cauzati de aceasta; asadar,
paguba In aceste situatii este zeroo/.

Starea relativd a plantei de interactiune, a unei gazde sensibile cu
un patogen virulent, respectiv starea de patosistem cu efecte distructive
totale se poate denumi si starea de 1009/, boald sau limita de planta dis-
trusa, situatie in care recolta este si ea zero, iar paguba totala de 1007/

Diagramate pe o axi grafici de referinta, cele doua stari extreme
reprezinti limitele absolute de manifestare a efectelor de patosistem,
in cadrul cdrora ar putea fi localizate toate patosistemele. Variabilita-
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N s, T MO GATDA mecoura 100% tea naturald a  limitelor cste o

crAl s rE ~acusa o % functie u nivelului la care gazda
Hale bareazi agentul patogen in treap-
ta intii sau a doua a mecanisme-
lor patogenezei. La rindul siau
acest nivel depinde si de poten-
tialul patogen exprimat prin viru-
lenta si  agresivitatea specifica
(Fig. 7).

Cum starca de rezistenta este
absolutd si permanenta, iar sensi-
bilitatea relativa si temporara, ca-
zurile in care efectele de patosis-
tem se situeaza in extrema de dis-
trugere a plantei sint mai rare, dar
ele totusi exista si frecventa lor
creste in agroecosisteme acolo un-
de omul nu realizeaza acordul cco-
logic cu natura si exercita supra-
presiuni biologice in interiorul spe-
\ ciei sau intre specii, sfidind legile
° ecosistemelor naturale de coexis-

tentd a speciilor in echilibrul di-
namic,
! In agrosistemele de griu in pe-
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Fig. 7. Limitele absolute de manifestare a  gigtrygerea totala a indivizilor in
interactiunii gazdd-patogen, relatia cauzd-efect si

complementaritatea insusirilor. faza de plantul'a si .planté adulta a

H — Rezistenta prin hipersensibilitate. patosistemului Triticum-Mycoplas-

ma, care la un sortiment de 14

soiuri a cauzat un grad total de sterilitate si distrugere a masei plantei

intr-o frecventd variabila in functie de soi, cuprinsa intre 27—1000/
Munteanu [12]).

Cazuri aseméanidtoare sint cunoscute in patosistemele Solanum me-
longena — Pythium debaryanum, care pot cauza o pieire totald a plante-
lor in proportii de masi prin putrezirea bazei tulpinii in conditii de
favorabilitate optima in rasadnite.

O situatic mal relevantd si reprezentativi a fost observatd in cazul
patosistemului Zea mays —— Fusarium moniliforme, care a cauzat ca
efecte de patosistern o putrezire totala a internodiilor bazale ale tulpinii
de porumb in faza de preinspicare si moartea totald a unei proportii de
15—200/, din populatia gazda in conditii optime de initiere si evolutie a
patosistemului in climatul tropical din Cuba (Munteanu [13]).

Situatia de distrugere totala a gazdei este cunoscuta si in cazul pa-
tosistemelor cu prezentd mai veche in agroecosisteme cum sint Triticum
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aestivum — Tilletiu tritici, Triticum aestivum — Ustilago tritici, Hor-
deum vulgare — Helminthosporium gramineum si altele.

Principalele cfecte de patosistem prin care se manifestd interactiu-
nile gazda-patogen sint efectele de relatie intre componentele patosis-
temului si acelea din interiorul fiecarei componente, care mai pot fi
denumite si  categorii biologice de interactiune a patosistemului
(Fig. 4 si 9).

Efectele de patosistem sint o expresie a tipului de reactie de rezis-
tenta sau sensibilitate a gazdei si se exprima fenotipic in functie de
acesta, prin simptomele specifice sau nespecifice prezente pe organele
gazdei. In ansamblul lor, existenta fenotipici a simptomelor vizibile si
masurabile prezintd interes deosebit atit practic cit si metodologic, deoa-
rece in primul rind corelatia patosistem -— agroecosistem, boala — pa-
guba si recolta sint functii directe ale tipului de reactie a gazdei la
actiunea patogena si in al doilea rind pentru cd tipul de reactie in sine
cxprimat prin simptome si reducerea recoltel poate sa reprezinte etalonul
de masurd a bolilor. Prin acestea ar putea fi fundamentate noi sisteme
de evaluare mai perfectionate care pe linga insusirile de imunitate —
rezistenta/sensibilitate, expresii ale dimensiunilor bolii, sd evalueze si
importantele insusiri agronomice ca recolta, paguba si toleranta in re-
latie directa cu boala, fapt ce va putea asigura o cunoastere mai adincid a
interactiunii gazda-patogen {12, 13].

1.3.9. Boala si recolta. In interactiunea patogend, relatia boald-re-
coltd este directda iar ca sens negativad, astfel cu cit se intensifici pro-
cesul de imbolnévire si creste cantitatea de boala cu atit scade cantitatea
de recolta (¥ig. 7).

Dar relatia care exprimd dependenta degradarii recoltei de méarimea
cantitatii de boald In aceeasi unitate de timp nu este proportionala.

In cadrul patosistemului Zea mays-Ustilago zeae, aceastd relatie se
manifestd astfel: la o anumita cantitate de boalda egald cu ,,unu® cores-
punde o cantitate de pilerdere de recoltd egald cu ,unu®, apoi la canti-
tatea de boala de 2 pierderea de recoltd de 2, si asa se mentine aceasta
proportionalitate pinad la cantitatea de boald de inclusiv 3. Cresterea
cantitatii de boala in continuare cu o unitate de cantitate ddtermind o
crestere a pierderii egala cu 2 pina la 5 unititi de pierdere de recoltd,
si mai rar a fost Inregistrati, la unele exemplare de plante, chiar
pierderea totald a recoltei, ceea ce corespunde la 6 unititi de pierdere
de recolta.

In aceste situatii s-a inregistrat fenomenul biologic de interactiune
patogen-gazdd denumit saltul biclogic de depresiune sau regresie, care
se manifestd prin intense degradari morfo-fiziologice, datoritd carora
planta isi pierde total capacitatea de reproducere, deci recolta, si trece
in stare letala (Radulescu si Munjteanu [20)).

In mod firesc, in relatia boald-recoltid intervine paguba ca efect de
diminuare de catre boald a recoltei. Asadar, intre recolti si pagubi este
o relatie directd de sens negativ, adica atunci cind creste paguba scade
recolta, iar aceastd relatie este de fapt de substituire, recolta intotdeauna
scade cu aceeasi cantitate cu care creste paguba.
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Existenta unor legéaturi cauzale intre boald si pagubi si intre boald
siorecolta si a unor legdturi cauzale side substitutie intre boald, pagubad
si recolta a fost relevati ca o concluzie fundamentatd prin numeroasce
cxperimentari riguroase realizate prin inoculiri artificiale, iar rezul-
tatele au fost prelucrate statistic, In cazul mai multor patosisteme ca
Triticum aestivum —— Mycoplasma, Zea mays — Ustilago zeae, Zed
mays — Fusarium moniliforme, Triticum aestivum - Fusarium graminea-
rum st altele [12, 13, 16, 20].

Datele analizate au atestat faptul ca recolta efectiva sau recolta
adeviarata nu s-a realizat la nivelul potential initial decit la plantele
cu o stare de saniatate absoluta, in cadrul populaticl agroecosistemului
sl ¢a in realitate In toate cazurile de patosistem recolta reald sau ade-
viarata este egald cu recolta potentiald minus paguba (Rp—P = Rr), de
unde rezulta faptul cd recolta adevarata este un rest rdmas ca urmare
a efectelor de patosistem asupra populatiilor individuale ale gazdel, iar
paguba reald efectiva sau adevarati nu mai poate fi stabilitd direct, fi-
ind o cantitate din recolta care s-a pierdut succesiv si direct in relatie
cauzald cu evolutia bolii.

Paguba ca cfect al bolii se poate determina experimental numai in-
dircet prin relatia P = Rp —— Rr, deci paguba este egala cu diferenta
obtinutd Intre nivelul recoltei esantionului constituit din plante sana-
toase si nivelul recoltei esantionului constituit din plante bolnave.

Evaiuarea corectd a recoltei potentiale si a recoltel reale sau ade-
varate, in anumite conditii de localitate si soi, pentru un anumit pato-
sistem,  presupune utilizarea unor tehnici experimentale de o rigoarc
biologicit si tehnologicit elevatd, fiind necesard asigurarea adecvata a
inoculului patogen pentru unul din cazuri si mentinerca unei stiri de
sandtate absolutd, sau mai corect asigurarca unui esantion de plante in
cadrul agroccosistemului o, libere de efectele de patosistem® prin cui-
tivarea in fitotroanc in conditit sterile sau printr-o protectie chimica
adecvatd in cazul experimentéarilor in cimp.

Informatiile furnizate de estimarea rcocoltei potentiale si prin
acecasta a cuantumului pagubel oferda posibilitatea de «a evalua cantita-
tiv nivelul de tolerantd a gazdel la efectele de patosistem, insusire carc
prezintd un interes cu totul special pentru intreaga gama de patosisteme
si In mod deosebit pentru cele de tip necrotrof, relevind sansa reald de
ameliorare a plantelor pentru tolerantd la boli, directie importanta pen-
tru a putea pune in valoare insusirea de toleranta in protectia agrocco-
sistemelor.

Ameliorarea pentru toleranti pare sa prezinte importantid majord
acolo unde ea existd si, mai cu seama. in cazurile patosistemelor de tip
necrotrof, la care ponderea determinismului genetic in patogeneza este
mult mai micidl decit accea a mediului.

1.3.10. Boala si paguba. Boala este categoria biologica a interactiunii
care se manifesta ca un prim efect de patosistem si care reprezintd o
expresie exterioara fenotipica, vizibila prin simptome, a interactiunii.
guzda-patogen care coexistd in interiorul gazdei, nu este vizibila si se
mat exprima si prin simptomele interne specifice.
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Cum simptomele apiarute in interiorul gazdei reprezinti o degra-
dare, in relatie cu cantitatea lor evolueazi si paguba ca efect al bolii.

Intre boald si paguba existd o relatie de cauzalitate, boala fiind cauza,
iar paguba efectul bolii, aceastd relatie este directd si pozitivd. Asadar,
corelatia dintre boald si paguba este si ea pozitivd si exprund cresterea
progresivd a pagubei in functie de cresterea gradului de imbolnivire
(Munteanu [12]).

In general, in cazul imbolnavirilor, asa cum s-a ardtat in analiza
patosistemului Zea mays — Ustilago zeae, evolutia pierderilor nu este
proportionald cu evolutia bolii decit o perioada scurtd dupa aparitia simp-
tomelor, deoarece ca in orice fenomen biologic complex de degradare la o
anumita cantitate de acumulare a bolii perturbirile metabolismului gazde:
sint atit de accentuate incit urmeazi o prabusire a functiilor fiziologice si
biochimice, moment echivalent cu saltul de depresiune sau regresie bio-
logica, cind planta poate pierde mari cantitati sau chiar intreaga recolts,
trecind in stare letala.

Analiza pierderilor in cadrul patosistemului Triticum aestivum-Myco-
plasma a relevat faptul ca in mod similar la cantititi de simptome relativ
sensibil crescinde fatd de o anumitd cantitate limitd s-au inregistrat nu-

meroase cazuri de sterilitate totala in proportii de 94960/ in functie
de soi.

In cadrul acestui patosistem a fost relevat si reversul situatiei, res-
pectiv cazul in care unele soiuri la cantiati mai mari de simptome ale bolii
au Inregistrat pierderi mai mici decit alte soiuri, care la cantititi mai mici
de simptome au inregistrat pierderi mai mari decit prima categorie, ex-
primind Insusirea tipica de tolerantd la boala.
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GENURILE KARPATOPHYLLON S1 STENOPHYLLUM IN FAUNA DE
DIPLOPODE A ROMANIEL

TRAJAN CEUCA*

SUMMARY — The Genera Karpatophyllon énd Stenophyllum in the
Diplopod Fauna of Romania. In this article the genus Karpatophyllon

>

is shortly characterized and its 3 species known from Romania are
mentioned. In addition, a new species, K. banaticum, from the Rusca
Valley (Banat) is also presented. The two known species of the genus
Stenophyllum are also characterized and then a new species, St. seme-
nicensis, from the Semeniz Mountain (Banat) is described.

Ord. NEMATOPHORA
Genul KARPATOPHYLLON Jawl. 1928

Acest gen, bine cunoscut in fauna tarii noastre, este reprezentat doar
prin trei specii: K. polinskii, K .dacicus si K. carpaticum.

Se caracterizeazd prin apofizele mediale ale gonopodelor anterioare
lung1 cit telopoditele si prin existenta, la gonopodele posterioare, a unei
ramuri interne, relativ subtiri si a unei ramuri externe, late, caractere
care deosebesc acest gen de genul Mastigophorophyllon, cel mai apropiat.

Karpatophyllon polinskii Jawl. 1928 se cunoaste din U.R.S.S. — Po-
dolia si Dolinele Prutului si din Muntii Rodnei (Valea Vinului). A doua
specie, Karpatophyllon dacicus Ceuca 1964 [1] se cunoaste numaj din
Muntii Apuseni (Scérisoara), iar cea de a treia specie, Karpatophyllon
carpaticum Ceuca 1985 [2] a fost colectati dintr-o padure de foioase, de
joasa altitudine, de la nord de Somcuta Mare. Se pirea ca acest gen, ca si
Mastigophorophyllon, ar prefera doar zonele montane,

In cele ce urmeaza prezentdm o a patra specie a acestui gen, de data
aceasta, din Banat.

Karpatophyllon banaticum n.sp.

Lg. = 18 mm; lt. = 2 mm. Nr. segm. = 30. Culoarea corpului este
bruni-inchis, marmorata. Antenele sint relativ subtiri, cu articolele 5 si 7-
ca de obicei, mai lungi. Ocelii ocupa, ca de regula, aceleasi cimpuri tri-
unghiulare de pe partile laterale ale capului. Expansiunile laterale ale
metazonitelor sint slab dezvoltate, dar evidente; cele trei perechi de ma-
crochete de pe ele sint relativ subtiri. La § fruntea este aplatizatd. Ca
de obicei, picioarele, incepind cu perechea a doua, sint in mod evident
mai groase decit urmaétoarele, iar perechile a 8-a si a 9-a au cite o pe-

® Universitatea din Cluj-Napoca, Catedra de biologie, Laboratorul de z00logie, 3400 Cluj-Napoca, Romdnia
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reche de saci coxali (perechea a 8-a mal are si o pereche de cornulete
coxale).

Gonopodele anterioare (Fig. 1) au coxitele scurte si modificate. Te-
lopoditele alungite si litite au virfurile boante, usor curbate posterior si
previazute cu cite 2-——3 pinteni scurti. Pe fetele lor anterioare, in jumai-
tatea lor medio-bazald existd, ca de obicei, citeva rinduri de sete rami-
ficate. Pe fetele postericarc ale acestor gonopode existd cite un pinten
coxal, putin evident. In aceeasi regiune, dar situati medial, se pot observa
pseudoflagelii liberi, scurti (care uneori, ca si in cazul acesta, pot contine
aproximativ jumaétatile distale ale flagelilor liberi ai gonopodelor poste-
rioare accident care se intimpla atunci cind cele doui perechi de go-
nopode sint separate). Pseudoflagelii ascunsi sint situati in jghiaburile lor
seminale, care traverseazd, in sens distal, telopoditele gonopodiale pina
aproape de virfurile lor, in zona dens setigerd. Ramurile plumiforme au
axele lor relativ groase In jumdtatea lor bazald, apoi se indoiesc usor la-
teral, porfiune in care cle apar bogat ramificate. Apofizele mediale ale
telopoditelor sint lungi, usor curbate, cu virfurile latite (spatulate).

Gonopodele posterioare (Fig. 2) au telepoditele scurte, ovale, ale céror
ramuri mediale, zvelte au virfurile clar curbate posterior. Ramurile ex-

Fig 1-—2. Karpatophyllon banaticum & 5. sp. 1 — Gonopodul antevior sting, vdzut posterior.
2 — Gonopodul posterior, sting, vdzut posterior.
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terne sint, ca de obicei, late si putin curbate medial; pe virfurile acestor
ramuri existi citeva sete subtiri. De pe fetele posterioare ale acestor go-
nopode se desprinde cite o a treia ramura latd, mai scurta, care este pre-
vazuta distal si transversal cu numerosi tepi, relativ lungi si grosi, ca din-
tii unui pieptene. De pe fata anterioari a sincoxitului gonopodial se
desprind cei doi flageli liber1 ai gonopodelor.

Provenienta: au fost colectate 12 exemplare (5 38 4 7 @9 ) de pe
valea Rusca, la sud de Ruschita, de sub pietrele ce erau razlete, intre
vale si marginea unei paduri de foioase situati in Muntii Poiana-Rusca
(Leg. T. Ceuca, 12. IX. 1969).

Noua specie K. banaticum are bineinteles afinitdti cu cele trei specii
cunoscute ale genului. Cu K. polinskii se aseamini prin conformatia re-
giunii terminale a telopoditelor gonopodelor anterioare, cit si prin as-
pectul ramurilor interne ale gonopodelor posterioare, care sint de ase-
menea zvelte, dar nu si indoite posterior, ci usor curbate medial. Cu
K. carpaticum se aseamina doar prin aspectul apofizelor mediale, latite si
ele, dar care aici au si cite un virf ascutit. Cu K. dacicus se aseamand, mai
cu seama prin aspectul ramurii externe a gonopodelor posterioare, care
se pare ca este, aproape la toate cele patru specii, la fel conformata.

Este demn de mentionat ¢ din cele patru specii ale genului cunoscute
pind astdzi, In tara noastra, ultimele trei sint endemice. Interesant este
si faptul ca nici o specie a genului Karpatophyllon nu a fost mentio-
nata, pina acum, nici in Carpatii Orientali, de la sud de Muntii Rodnei si
nici in cei sudici, speciile cunoscute fiind amplasate in arcul format de
Muntii Rodnei, Muntii Apuseni si Muntii Poiana-Rusca.

Ord. OPISTOSPERMOPHORA

Genul STENOPHYLLUM (Verh. 1897)

Endemic in fauna tirii noastre, este reprezentat doar prin doud specii:
St. hermanni-miilleri si St. primitivum, pe care Verhoeff le incadreaza
initial (1897) in genul Julus [3]. Abia peste 3 ani (1900) este de fapt de-
scris ca gen de sine stitator, Stenophyllum.

Se caracterizeazd prin faptul ci prima pereche de picioare la & este
scurtd, nearticulatd si usor curbatid terminal. Coxele perechii a doua de
picioare au prelungiri scurte. Gonopodele au promeritele lungi, iar opis-
tomeritele si mai lungi, cu velum fard phvlacum si fara coxite.

Stenophyllum primitivum (Verh. 1897) [4] este cunoscut numai de la
Brasov. iar Stenophyllum hermanni-miilleri (Verh. 1897) [4] este semnalat
de la Brasov, Cincsor-Voila, Sighisoara, Lunca Bradului, Bistrita si intre
Sant si Rodna, care reprezinta punctul cel mair nordic al raspindirii ge-
nului. ,

In continuare prezentdm o a treia specie a acestui gen, din Banat.
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Stenophyllum semenicensis n.sp.

Lg.d = 15 mm; It. = 1,2 mm; Segm. = 47—49 (2—1)
Lg.Q =17 mm; It. = 1,5 mm; Segm. = 5051 (2—1)

il

Culoarea corpului este brund castanie, dorsal si pe laturile corpului,
iar ventral este foarte deschisa (galben-albicios) avind si picioarele la
fel colorate, Pe cap, intre cele doud cimpur: ocelare existd o bandi lata
castanie-intunecatd, care ajunge si pind la baza antenelor. La §, pe
partea ventrald a capului, in partea lui posterioard, cele doud stipes-uri
sint previzute cu cite o creasta evidentd, fiecare din ele fiind usor in-
dreptatd medial (probabil cu rolul de a mentine, intr-o anumitd pozitie,
prima pereche de picioare). Cele doud cimpuri ocelare cuprind fiecare
circa 35 de oceli. Scutul cervical este necobisnuit de lung. Pe laturile cor-
pului apar evidente niste pete mari, intunecate, slab conturate, situate in
apropierea liniilor de suturd dintre pro- si metazonite (in jurul glandelor
repugnatorii). Striurile de pe metazonite sint evidente si destul de dese.
Ca de obicei, pe marginile posterioare ale metazonitelor existd ctie un
rind de sete, care spre capétul posterior al corpului devin din ce in ce
mai lungi. Codita telsonului cste relativ lungad si ascutitd. Cele doud
clape anale sint acoperite de scte lungi, subtiri si dese.

La ', prima pereche de picioare estc caracteristicd genului, fiind
redusa la doud ramuri scurte, nearticulate, usor curbate lateral si avind
pe laturi cite un lob mic prevazut cu tepi (citiva) scurti, deasupra carora
se pot observa niste formatiuni de asemenea caracteristice genului (Fig. 3).
Perechea a doua de picloare la ~ este prevazutd, ca de reguld la acest
gen, cu slabe prelungiri coxale ce au pe virfuri cite o seta (Fig. 4).

Gonopodele (Fig. 9) au promeritele zvelte, mai late in jumdatatea lor
distala; lobul de pe fata mediald este abia schitat, de sub el desprinzin-
du-se obisnuitul flagel lung si subtire. Mesomeritul, in schimb, are doar
jumétate din lungimea promeritului si este lipsit de mici tuberozitati, pe
partea lui anterioard. Opistomeritul depiseste in lungime promeritul, este
ca de obicei zvelt, lipsit de coxite si de spinul conducitor al flagelului.
Solenomeritul este destul de ingust, marcat de-a lungul opistomeritului
de un pliu ce adaposteste jumitatea distald a flagelului. In portiunea
terminald, solenomeritul este bombat putin posterior si avind pe marginea
distala, anterioard niste formatiuni mici, hialine, iar in virf existind un
mic lob rotund secondat de un spin. Phylacum-ul lipseste. De pe latura
anferioard proemineazi un velum hialin neobisnuit de dezvoltat, care
depaseste putin solenomeritul, de care este separat printr-un intrind
foarte fin dintat.

Provenienta: au fost colectati 3 834 4 3 9 de pe Muntele Semenic la
data de 25.V.1988 de colegul Kis Béla dintr-o pAdure de amestec (foioase
si conifere).

St. semenicensis este o specie apropiatd de celelalte doud specii ale
genului, deosebindu-se prin citeva caracteristici. Prima pereche de pi-
dciloare a este mai lungd decit la speciile cunoscute. Lobul medial al
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Fig. 3—5. Stenophyllum semenicensis 3 #n. sp. 3 - Prima pereche de picioare. 4+ — Coxel
celei de a 2-a perechi de picioare. 5 — Gonopodul sting, profil intern.
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promeritului gonopodial este aici abia schitat, pe cind la St. hermanni-
miilleri este bine dezvoltat, iar la St. primitivum lipscste complet. Mezo-
meritul este cu ceva mai scurt decit la St. hermanni-miilleri, pe cind la
St. primitivum este aproape tot asa de lung ca si promeritul. In ceea ce
priveste velum-ul opistomeritului, care la St. hermanni-miilleri este evi-
dent, iar la St. primitivum este reprezentat doar printr-un pinten, la St.
semenicensis este deosebit de lung, depisind chiar virful solenomeritului.
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BEITRAGE ZUR SYSTEMATIK DER GRUNFROSCHE (ARTENKREIS
RANA ESCULENTA L.y AUS GRIECHENLAND

BOGDAN STUGREN* und VASSILIOS KAPLANIDIS #

SUMMARY. — Conftribution to the Systematics of Green ¥rogs (Super-
species Rana esculenta I.) from Greece. Despite their high degree of
variation, green frogs from Greece belong to a single species — Rana
ridibunda Pall, included in the superspecies R. esculenta L. New
species, described from Greece and the Adriatic Balkan on the back-
ground of bioacoustical peculiarities and of biochemical (serological)
features, with or without I.atin name, are in our opinion only
phaenotypes inside the large amplitude of the genetlic polymorphism
of the same species. Their significance is that of microevolutionary
units, and not of wvalid taxa. Therefore, the name R. epeirotica
Schneider, Sofianidouand Kyriakopoulou-Sklavou-
nou 1984, given to a green frog with a different mating call from the
Lake of Ioannina in Epirus, may be included in the list of synonyms of
R. ridibunda.

Einleitung. TraditionsgemifB3 [3, 58] werden Grunfrosche (Arten-
krels Rana esculenta 1.) aus Griechenland einer einzigen Art, nidmlich
dem Seefrosch (R. ridibunda Pall.) zugeordnet [40, 48]. Die systematische
Stellung der griechischen Griinfrosche bleibt jedoch unsicher, da die
Systematik des gesamten Artenkreises R. esculenta aus der Westpa-
ldarktis kaum geklart ist. Was Griechenland betrifft, so wurde diesem
Teil des Areals €ine eigene, unbenannte und auch unbeschriebene Art
zuerkannt [8]. Als Ergebnis von elektrophoretischen. Untersuchungen des
Blutserums, wurde ferner aus Korfu eine besondere, ebenfalls unbenannte
.Kryptische® Spezies gemeldet [54]. SchlieBlich wurde auf Grund von
Verschiedenheiten der LautiuBerungen innerhalb der Bevélkerung von
Grinfroschen aus dem Ioannina-See in Epirus eine neuc Art beschrieben
und auch benannt: R. epeirotica Schneider, Sofianidou und
Kyriakopoulou-Sklavounou 1984, welche dort synpatrisch
mit R. ridibunda vorkommen und sogar mit dicser Hybride bilden soll.

Hier wird versucht, auf Grund von biometrischen Daten die Validi-
tdt des Taxons R. epeirotica nachzupriifen und auch die Frage zu beant-
worten, ob in Griechenland nur eine oder wenigstens zwei Arten von
Grinfroschen vorhanden sind®. Dabei mufiten wir auch einige prinzipielle
Fragen berithren und zwar, ob die Verschiedenheiten der Lautduflerungen
bei Griinfroschen aus demselben Bictop zur Absonderung von svnpatri-
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der Germaunistin Dr, Hanui Markel (Cluj-Napoca) auch hier gedankt.
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schen Arten berechtigen bzw. welchen Aussagewert biometrische und
biochemische Ergebnisse bei der Beschreibung von neuen Arten des
Artenkreises Rana esculenta besitzen.

Biometrische Angaben. Unser Material stammi{ aus mehreren Lebensstitten
in Griechenland:

Agics Vassilios-See bei Saloniki, 20 Sticke, leg. 2. Autor, August 1987,

Dorf Leukimis, im Stden der Insel Korfu, 4 Stiicke, leg. Dipl. — Biol. Y.
Kavvadias, Oktober 1984;

Insel Lesbos, am Meeresstrand, 5 Stiicke, leg, stud. Sportwiss, P, Katsaros,
8.3. 1486.

Samtliches Material wird im Zoologischen Museum der Universitdt Cluj-
Napoca verwahrt,

Alle Messungen und Berechungen von Indizes wurden nach der Methode von
Terent'ev und Chernov [531] durchgefiihrt.

Aus denn Ergebnissen (Tabelle 1) geht hervor, dall die Grinfrosche
aus Saloniki geringe Mittelwerte der Korperproportionen zeigen: 56,50
fir die KRL (Kopf+Rumpf -— Lénge); 25,45 fir F. (Femur-Lige),
26,10 far T. (Tibia-Lidnge). Dagegen betragen die Mittelwerte von C. int.
(== Callus internus oder Metatarsaltuberkel) und von D. p. (= Digitus pri-
mus des Fufles oder 1. Zehe (Hallux)) 2,09 und bzw. 5,10. Daraus folgt,
dafl der Metatarsaltuberkel erheblich grof§ ist. Die Indizes KRL/F. und

Tabelle 1

Korperproportionen bei Rana ridibunda aus dem Agios Vassilios-See bel Saloniki
KRI - Kopf -- Rumpf—Liinge. F. — Femur-—Linge. T.-- Tibia—TLange. C. ins. — Meta-
tarsaltuberkel. D.p. — 1. Zehe (alle Mafe in mm).

Nr. KRL T T. KRL/E. KRL/T. C. int. D.p. B.JT. D.p.JC. int.
1 112 46 54 2,43 2,07 6,00 15,00 0,85 2,50
2 84 39 40 2,25 2,10 5,00 10,00 0,97 2,00
3 71 26 31 2,70 2,25 4,00 9,00 0,86 2,25
4 70 39 37 1,53 1,89 5,00 9,00 1,05 1,80
5 63 23 19 2,73 3,31 3,00 7,00 1,21 2,33
6 70 39 36 1,79 1,94 5,00 11,00 1,08 2,20
7 69 28 16 2,46 4,31 3,00 10,00 1,75 3,33
8 51 23 21 2,21 2,42 3,00 6,00 1,09 2,00
9 75 35 40 2,14 1,37 3,00 12,00 0,80 4,00
10 46 22 21 2,09 2,19 3,00 6,00 1,04 2,00
11 58 31 29 1,87 2,00 3,00 8,00 1,06 2,66
12 56 27 30 2,07 1,86 4,00 7,00 0,90 1,75
13 54 21 22 2,57 2,45 4,00 6,00 0,95 1,50
14 4 12 18 3,66 2,50 4,00 5,00 0,65 1,25
13 38 21 19 1,21 2,00 2,00 4,00 1,10 2,00
16 50 24 26 2,08 1,92 - 0,99 —_
17 6 16 15 2,40 2,09 — - 1,04 —
18 42 18 17 2,88 2,05 — — 1,05 - —
19 35 17 16 2,05 2,05 - - 1,05 -
20 37 16 15 2,31 2,46 - - 1,06

[#]]
el
Qo
wn
2

0o

Summe 1131 15,43 435,23 57,00 105,00 19,35 33,37

Mittelwerte : s gy = 56,55; 3 - 26,45; Fp = 26,10; xp T, = 0975 Sps e = 167
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KRL|T. zeigen beinahe identische Mittelwerte: 45,43 und bzw. 45,23, da F.
und 7. von fast gleicher Linge sind. Der Index D. p./C. int. hat einen
Mittelwert von 1,67. Daraus folgt, dal der Metatarsaltuberkel wenig
kiirzer als der Hallux ist. Berechnungen von Mittelwerten und Indizes
wurden nur am Material von Saloniki vorgenommen, da das Material von
Korfu und Lesbos, wegen seiner zu geringer Individuenzahl fir statis-
tische Verwertungen untauglich ist. Im Vergleich zu Literaturangaben
[29, 48] kann man einen gewissen Trend in der Variation der Grinfrésche
in Gricchenland erkennen. Im duflersten Siiden des kontinentalen Grie-
chenland sid die Grinfrésche kleiner als in Mazedonien und Epirus.
Eine kontinuierliche Kiline in Richtung S -— N ist aber fir diec KRL nicht
nachweisbar. Es gibt eher Mikroklinen, auf kurzen Strecken verlaufende
Zunahmen der KorpergréBe. So sind beispielsweise die Stiicke von Les-
bos verhéltnismaBig kleinwiichsiger als jene von Griechisch-Mazedonien.

Eine Diskussion {iber diese Ergebnisse mit Hilfe von Resultaten an-
derer Autoren zeigt, daff im allgemeinen bel Froschlurchen die Unmo-
glichkeit einer klinalen Variation im Kontinentalmalistab beobachtet
wurde [30]. So kommen bei dem Moorfrosch (Rana arvalis Nilss) in der
UdSSR Mikroklinen deutlich zum Vorschein, jedoch keine kontinentalen
Klinen [52]. Bei der Mooreidechse (Lacerta vivipara Jacq.) werden Klinen
von Gebirgsziigen unterbrochen [41]. Dassclbe mag auch flr die Griin-
frosche aus Siidosteuropa giiltig sein. Die Balkanhalbinsel ist ja ein von
Gebirgsziigen gepriagtes Gebiet, wo kontinuierliche Variation in Richtung
S — N durch rdumliche Isolierung der geographischen Populationen er-
schwert wird.

Der Vergleich unserer Daten von Saloniki mit jenen von Iodnnina
[46] zeigt ein verwickeltes Bild. Die Parameter der Kérperproportionen
der Stichprobe von Saloniki sind erheblich geringer als bei der Stichprobe
von loannina. Es wire aber voreilig zu schlicen, daB3 der Griinfrosch von
Saloniki eine kleinere Koérpergrofie als der Griinfrosch von Iodnnina hat
und demgemif eine Artverschiedenheit deutlich wire. Dabei ist zu be-
denken, daf} die Daten tiber die Iodnnina-Stichprobe sich nur auf Mittel-
werte und Standardabweichungen beziehen, wihrend die Schwingungs-
weiten der biometrischen Merkmale nicht angegeben sind. Es gibt da
keine Information iiber Maximal — und Minumalgréfle der KRL, I, T.
usw. Dagegen haben wir keine Standardabweichungen berechnet, da bei
nur 20 Stlicken solche Parameter belanglos sind. Wir koénnen graphisch
unsere Saloniki-Stichprobe mit der Ioannina-Stichprobe nicht vergleichen
und folglich nicht erfahren, ob da eine Uberlappung der Fldchen der
n-Ecke vorkommt, was anschaulicher fiir die Beurteilung der Ahnlich-
keit oder Verschiedenheit beider Populationen untereinander wire und
hoheren Ausssagewert hitte als der Vergleich von Parametern.

Aus dem oben gesagten folgt, daBl unsere Auffassung der biometri-
schen Methodik in der Systematik der Grlnfrésche von der Auffassung
der Autoren von R. epeirotica grundverschieden ist. Das ist kein Wertur-
teil, bloB eine Feststellung zweier verschiedener Blickpunkte. Die Anwen-
dung der Biometrie zur Beschreibung neuer Arten schliefit in sich die An-
nahme ein, gewisse Grofenklassen als Vertreter besonderer Arten zu
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betrachten. Im 19. Jahirhundert war die Korpergrofie blof§ als ,.betricht-
lich% oder ,gering® bezeichnet. Tm 20, Jahrhundert wurden solche un-
genaue Bezeichnungen durch Parameter und Indizes ersetzt. Die biometri-
sche Methodik fungicrt somit als verfeinerte Auslegung der alten, streng
morphologisch-beschreibenden Methodik in der systematischen Zoologic.
Biometrisch sigmfikante, also statistisch gesicherte Unterschiede zwischen
zwei Stichproben derselben Spezies konnen leicht den Systematiker ver-
leiten, diese als unterschiedliche Arten aufzufassen (Terent’ev, P. V.,
in litt.. 1957). In cinem grofien Binnensee. so wie der Ioannina-See und
auch der Agilos Vassilios-Sce sind, erreichen Bevolkerungen der Grin-
frésche hohe Individuenzahlen. In groBen Bestdnden werden immer Indi-
viduen gefunden, dic verschiedene GréBlen haben. Ordnet man die vor-
handenen Sticke der KRIL nach, so erkennt man unter den Erwachsenen
wenigstens 3 Gruppen: 1. Grolle Frosche (KRL {ber 100 mm); 2. Mittel-
groffie Frosche (KRL 70--100 nun); 3. Kleine Frosche (KRL 50—70 mm).
Diese 3 Gruppen haben wir bei dem Grilinfrosch aus Saloniki festgestellt.
Bei Iodnnina wurden si¢ auch gefunden, aber anders gedeutet [46]. Es
gibt da zwei Moglichkeiten, die Beobachtungen auszuwerten. Entweder
betrachten wir die 3 biometrisch aufgestellten Gruppen als Grolenklassen,
bzw, Altersklassen derselben Spezies, oder aber wird jede Gruppe als
Vertreter eines besonderen Taxons angesehen, Wir stimmen hier der er-
sten Auffassung bei, Schneider. Sofianidou und Kyriako-
poulou-Sklavounou [46] haben dagegen die zweite Auffassung
gewdhlt. I'lir uns sind alle Grinfrosche aus dem Agios Vassilios-See bei
Saloniki, sowie auch alle Griinfrésche aus dem loannina-See Angehorige
einer einzigen Art, ndmlich der Art R. ridibunda Pall., da alle unter-
suchte Frosche aus Griechisch-Mazedonien und Nordwestgriechenland das
Grundmerkmal dieser Art nach Boulenger [12] — die Abwesen-
heit der gelben Farbe auf den Hiften — aufweisen. Zu R. ridibunda ge-
horen auch dic von uns untersuchten Stiicke von Korfu und Lesbos. Ob
R. ridibunda eine selbstindige Art [37] oder nur cine Unterart der
R. esculenta 1st [29], konnen wir an Hand des untersuchten griechischen
Materials nicht entscheiden. Laut der zweiten Auffassung vertreten nur
die groBlen Frosche den Seefrosch (R. ridibunda), die kleinen Frosche
aber dic synpatrische Art R. epeirotica, die intermedidren, mittelgrofien
Stiicke stellen emne Kreuzungsform R. ridibunda x R. epeirotica dar [46].

Der durch biometrische Methodik aufgedeckte GrioBBenunterschied
zwischen den Bestdnden der Grinfrosche von Saloniki und Ioannina ist
nur auf die zufillige Natur des Ansammelns des Materials zurlickzu-
flihren. Unser Material wurde im Oktober gesammelt, eine Jahreszeit
wenn in Grinfrischenbevélkerungen zahlreiche junge Erwachsene auf-
treten (KRL 50—60 mm) Da sie im Oktober die hdufigste GrdBenklasse
bilden, gelangen viele davon in Stichproben. Das Material von lodnina
wurde aber im Mai gesammelt, wenn die Altersstruktur der Griinfrésche
anders gestaltet ist. Deswegen konnten Schneider, Sofanidou
und Kvriakopoulou-Sklavounou [46] hohe Werte der Pa-
rameter der metrischen Merkmale berechnen. Jahreszeitlich verschiedene
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Altersstrukturen werden in verschiedenen Parametern der Stichproben
widerspiegelt.

Taxonomische Deutung der Bioakustik. Die Aufstellung von
R. epeirotica sp. nov, [46] sowic die Beschreibung der Hybriden von
R. ridibunda X R. epeirotica im Freiland basiert in erster Linie nicht auf
statistischer Auswertung von biometrischen Variationen, sondern auf
bioakustischen Untersuchungen, wodurch 3 Typen von Paarungsrufen in
derselben Lebensstdtte, innerhalb derselben Population von Griinfroschen
in Oszillogrammen registriert wurden. lhnen wurde von vornherein ein
artspezifischer Wert beigemessen. Die Biometrie wurde bloff als Er-
ganzungsmethode zu Hilfe genommen, da es wohl offensichtlich war, daf
die Beschreibung ciner neuen Art auf emem Holotyp begriindet sein
muBl, welcher gewisse morphologische Merkmale als Museumsmaterial
festhilt, wodurch die Diagnose der neuen Art iiberpriifbar bleibt. Wie
oben dargelegt wurde, sind die biometrischen Unterschiede zwischen
R. ridibunda und R. epeirotica sp. nov. unsicher. Deswegen miissen wir
auch die Validitdt von R. epeirotica aus dem Blickpunkt der Bioakustik
besprechen.

Wir erbringen hier keine neuen Elemente zur Bioakustik der Griin-
friosche. Die Diskussion, ob bicakustische Unterschiede die Aufstellung
einer synpatrischen Art innerhalb ciner Bevtlkerung von Grinfrischen
rechtfertigen, wird deswegen nur auf Grund von Literaturangaben und
allgemeinen Grundsitzen der Populationsgenetik dargelegt.

Es ist ldngst festgestellt worden, dafi jede Spezies von Froschlurchen
ihren eigenen Paarungsruf aufweist, jedoch auch, dal manche morpholo-
gisch gut unterschiedliche Arten dieselben Paarungsrufe vorweisen [39].
Verschiedenartige Ruftypen sind taxonomisch bedeutungsvoll, zumal wenn
nahe verwandte Arten morphologisch schwer zu unterscheiden sind [26].
Die Auswahl der akustischen Signale ist bei Froschlurchen im allge-
meinen erheblich breit [10]. Es gibt Paarungs —, Revier —, Befreiungs —
und Schreckrufe [55]. Die Paarungsrufe der Griinfrésche und der Braun-
frosche sind voneinander durch ihr Aktivitdtsmuster grundverschieden
[34]. Weitere Unterschiede kommen auf Spezies-Ebene innerhalb beider
Gruppen von Arten vor. Hinsichtlich des Artenkreises R. esculenta sind
aber die Literaturangaben iiber Lautgebungen der Arten nicht eindeutig.

In der DDR, wo sich die Areale des Wasserfrosches (R. esculenta)
und des Seefrosches (R. ridibunda) tiberlappen, wurden Verschiedenheiten
in der Lautgebung von R. esculenta und R. ridibunda gefunden [22]. Auf
der dinischen Ostseeinsel Bornholm, wo Wasser — und Seefrosch syn-
patrisch vorkommen, sind ihre Paarungsrufe identisch [17]. Die Verwen-
dung von LautdufBlerungen zur Unterscheidung von Arten ist aber nicht
ohne Vorbehalt vorzunehmen, denn die Lautgebung ist von der Kérper-
grofle abhingig; bei nahe verwandten Arten von ungefihr derselben KRL.,
sind auch die Rufe dhnlich; hat sich aber dic Korpergréfle im Laufe der
Stammesgeschichte oft gedndert, so ist der Ruftyp flir Spezies-Bestim-
mung kaum verwendbar [39]. Die Rufaktivitit wird ferner vom Wetter,
Wassertemperatur und Lufttemperatur beeinfluft [57]. Bevor man eine
neue Froschart auf Grund des unterschiedlichen Musters der Lautdu-
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Berungen beschreibt, wire es nicht sinnlos die dkologischen und geogra-
phischen Variationen der Rufe zu beachten. In verschiedenen Teilen des
Artareals sind die LautguBerungen von R. ridibunda unéhnlich [45]. In
Osterreich wurden bei dem Seefrosch zwei deutliche Ruftypen, ein , Pfiff«
und ein ,,Schrei* in Oszillogrammen registriert [53], im Wolga-Kama-Ge-
bict eine ,,Stimme® und ein breites , Lachen® [21]. Wegen der Verschie-
denheit des Paarungsrufes, wurde R. ridibunda aus Israel als besondere,
aber nicht benannte Unterart bezeichnet [44]. Es gibt demgemif eine
geographische Variation der Lautgebung bei dem Seefrosch. Ob dies auf
cine allopatrische Artbildung hindeutet, wissen wir nicht.

Bei der Beschreibung von R. epeirotica wurde wahrscheinlich eine
bestimmte Rufgruppe mit einem eigenen Rufmuster, das mit einer
bestimmten Korpergrofle korreliert war, als besondere Art betrachtet.
Wir vermuten, dal es eher ein bioakustischer Ausdruck des genetischen
Polymorphismus innerhalb der R. ridibunda — Population des Ioannina-
Secs ist. Der Name epeirotica gehort der Synonymenliste von R. ridibunda
an. Wir vertreten diesen Standpunkt, obwohl ,,epeirotica® auch durch ih-
ren Karyotyp von ridibunda abweicht, wie unlidngst gezeigt wurde [4],
da der Chromosomensatz kein unanfechtbares Trennungsmerkmal von
Arten ist.

Taxonomische Deutung des Serumeiweifibildes. Da die alte, rein
morphologische Methodik in der Systematik der westpaldarktischen Ra-
niden versagte [6], wurde mit Recht betont, dafl die exakte Bestimmung
der Artangehdrigkeit der Grinfrésche des Artenkreises R. esculenta
gewisse biochemische Unterlagen erfordert [25]. Das wurde durch elektro-
phoretische Untersuchungen des Blutserums angestrebt. Die Logik dieses
Verfahrens stiitzt sich auf das Prinzip, wonach eine bestimmte Protein-
fraktion einem bestimmten Gen entspricht. Identische Proteinfraktionen
zeigen das Vorhandensein derselben Genen, bzw. Loci und wohl auch die
Artidentitdt der untersuchten Frésche. Analysen des SerumeiweiBbildes
gestatten die Verwandschaftbeziehungen innerhalb des Artenkreises
R. esculenta zu erblicken, welche durch morphologische und biometrische
Analysen nicht ans Licht kommen.

Serologische Befunde leiden jedoch an derselben Schwiche wie auch
die durch traditionelle morphologische und biometrische Methoden erziel-
ten Ergebnisse: sie sind widerspruchsvoll, ihr Aussagewert ist oft unsicher.
Laut &lteren Daten [19], stimmen R. esculenta und R. ridibunda durch
ihre Serumeiweifibilder iberein. Dies wire ein serologischer Beweis fur
die Artidentitidt von esculenta und ridibunda. Er ist es aber nicht, weil die
serologischen Analysen nur an spirlichem Material durchgefithrt wurden
und somit geringen Aussagewert haben [18]|. Neuere Befunde zeigten, daf
innerhalb der R. ridibunda — Bevdlkerung zwer ,.elektrophoretische
Phinotypen® vorkommen [53]. Durch Anwendung der Elektrophorese
wurden beil Grinfréschen aus Italien, stidlich der Po-Ebene, zwei von-
cinander stark verschiedene Serumeiwcilibilder festgestellt [56]. Beide
Formen blieben unbenannt, obwohl sie sich auch morphologisch und
bioakustisch voncinander unterscheiden [27]. Enzymologische Befunde
haben zur Meldung einer neuen , kryptischen® Art des Griinfrosches auf
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der insel Korfu geleitet [54]. Die von uns untersuchten korfiotischen
Stlicke sind aber morphologisch von jenen des kontinentalen Grie-
chenland kaum verschieden. Laut dem Serumeiweifibild soll an der Adria
in Jugoslawien cine besondere Form des Griinfrosches vorkommen, dazu
auch noch cine andere im nordwestlichen Griechenland [28]. Beide blieben
¢lickhicherweise unbenannt.

In der Beurteilung des taxonomischen Aussagewertes der serolo-
gischen Angaben bei den siidosteuropidischen Grinfrioschen sind wir durch
unserc rein phénogenetische Einstelllung, sowie durch die Abwesenheit
eigener serologischen Untersuchungen eingeschrinkt. Aus Literaturanga-
ben geht aber hervor, daB auf der Balkanhalbinsel, mehrere elektropho-
retische Phénotypen von R. ridibunda vorhanden sind [28]. Auf Grund des
Serumeiweifbildes kann man auch bei mitteleuropiischen Bevdlkerungen
der Griinfrésche ebenfalls von ,serologischen Phinotypen® sprechen [18].
Es wird ein genetischer Polymorphismus auf biochemischer Ebene ange-
nommen [16]. Far Mitteleuropa, in der Uberlappungszone der Areale von
R, esculenta und R. ridibunda scheint die Genen-Introgression fur die
Vielfalt der SerumeiweiBlbilder verantwortlich zu sein [24]. Wir neigen
der Meinung zu, wonach biochemische Verschiedenheiten des Blutserums
bei Grinfréschen auf dem Balkan nur eine Funktion des genetischen
Polymorphismus darstellen und zur Herausbildung von Phanotypen ge-
fahrt haben. Die serologische Besonderheit verleiht einem Phianotyp kein
Anrecht auf den Status eines selbstdndigen Taxons. Es ist iiberhaupt fra-
glich, ob elektrophoretische Analysen des Blutserrums tatsdchlich streng
genaue Unterschiede aufdecken und keine Quelle von irrtiimlichen Schluf3~
folgerungen in der Taxonomie darstellen. Ferner wird in keiner Arbeit
Uber biochemische Systematik der Froschlurche mitgeteilt, ob das Mate-
rial im normalen physiologischen Zustand war, oder vielleicht Erkran-
kungen zeigte, z. B, hohen Parasitenbefall mit Opalinen, was besonders
wichtig zu wissen wire, denn die Ergebnisse der elektrophoretischen
Analysen kbnnen von pathogenen Prozessen beeinfluBit werden.” Ande-
rerseits wurde der Beweis erbracht, dall das Seriumeiweif3bild eurasia-
tischer Raniden artspezifisch ist 12[. R. ridibunda weist ein identisches Se-
rumeiweifibild in Niederdstereich, auf Bornholm und in der Tiirkei auf
[32].

Probleme der Mikroevolution. Aus der Tatsache, dal} das Serumei-
weiflbild des Seefrosches artspezifisch ist, geht hervor, dal Griinfroschar-
ten ein konservatives Erbgut haben, welches ein kohdrentes System
von Genen schafft, das keine genetischen Revolutionen zulidfit, laut dem
Grundsatz der Populationsgenetik, tiber die starke Integrierung der Ge-
notypen im Erbgut von héheren Tieren [15]. Im Rahmen des artspezi-
fischen SerumeiweiBlbildes entstehen bei dem Seefrosch tkologische und

* Der Hinweis auf diese Schwiichen der Anwedung von elektrophoretischen
Analysen in der Taxonomie wurde uns von dem Biochemiker Dr. Ioan Pe-
trescu (Cluj-Napoca) gegeben, woflir wir ihm auch hier unseren Dank aus-
sprechen.
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geographische Variationen, was auf balancierten genectischen Polvmor-
phismus deutet. '

Der Polymorphismus wird hier nicht blofl morphologisch aufgefalit.
Dic Definition des Polymorphismus besagt [33], dall es nur um das re-
gelmissige Auftreten, in der Regel diskontinuierlich verschiedener Phi-
notypen in ciner Spezies in der gleichen Generation und am gleichen Ort
geht. Polymorphismus heifit nicht blof die Vielfalt auBerlich unter-
scheidbarer Gestalten (Morphen), sondern Vielformigkeit tiberhaupt, also
auch der Gensyvsteme, sowie der biophysikalischen, biochemischen und
physiologischen Eigenschaften [38]. Daraus folgt, dall implizite in den
genctischen Polymorphismus auch Variationen der LautduBerungen und
des Serumeiweifibildes inbegriffen sind. Die somit entstandenen intra-
spezifischen Formen oder Phénotypen sind keine Taxonen, sondern popu-
lationsgenetische Einheiten der Mikroevolution, welche die Grenzen der
Spezies nicht Uberschreiten.

Solche Evolutionseinheiten ahneln den ,,Semispezies¢ oder, nach der
Darwinschen Terminologie, den ,,beginnnenden Arten®. Eine ,,Semispezies®
stellt eine niedrige Stufe der Mikroevolution im Laufe der Absonderung
von Populationen dar [47]. Bei Grinfroschen verlduft woméglich ein Pro-
zell genetischer Isolation durch zytogenetische Mechanismen [1, 23]. Ob
daraus neue Arten entstehen werden, 148t sich heute nicht sagen. Ein
Versuch die bisherige Evolution des gesamten Artenkreises R. esculenta
zu beleuchten, wiare aber viel realistischer.

Als Ausgangsform der europiischen Griinfrésche wird R. ridibunda
angesehen [31]. Die westpaldarktischen Griinfrosche werden in eine ho-
here Evolutionseinheit, eine Superspezies vereinigt. Der Superspezies-
Begriff ist dem #lteren Artenkreis-Begriff von Rensch [43] dquivalent
[47]. Er entbehrt den Status eines Taxons. Ihm gebiihrt folglich kein
eigener Name. Wenn dennoch benannt, so wird dazu der Name einer Art,
welche in die Superspezies eingereiht ist, verwendet. Im Falle der Griin-
frosche verwenden wir, aus Prioritsgriinden, den Namen Superspezies
R. esculenta L.

Es ist aber fraglich, ob die westpaldarktische Gruppe von griinen
Froschen tatsdchlich eine Superspezies bildet. Eine Superspezies besteht
aus einer Gruppe von allopatrischen Arten oder von geographischen Ras-
sen, welche voneinander morphologisch scharf getrennt sind [35], bzw.
aus beginnenden Arten [14]. Die Arten der westpldarktischen Griinfrgsche
sind aber kaum allopatrisch. Das Areal von R. ridibunda umfalt den
ostlichen Teil der Westpalidarktis, sowie Nordafrika und die Iberische Halb-
insel, das Arcal von R. esculenta den westlichen Teil [37]. Auf weiten
Strecken kommen aber Uberlappungen zustande. In Sdfrankreich sind
beide synpatrisch. R. esculenta erstreckt sich von England und Frankreich
ostwirts bis in die westliche Ukraine [42] und in die Gegend von Moskau
{1], errcicht in Ruminien das Donaudelta [20] und in Bulgarien das
Schwarze Meer [9], somit tief in das Verbreitungsgebiet von R. ridibunda
eindringend, wodurch eine breitec Uberlappungszone von der Ostsee bis
zur Unteren Donau entsteht, wo stellenweise beide Arten auch syntopisch
sind [29, 36, 49]. In der Uberlappungszone sind die Areale beider Arten
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nicht scharf umrissen. Das Areal der Form lessonae, die auch als valide
Art, R. lessonage Camerano annerkannt wird {7], ist ungenau bekannt,
da lessonae teilweise mit esculenta synpatrisch ist. Wenn esculenta durch
Verbastardierung von R. lessonae und R. ridibunda entstanden ist, wie meh-
rere Herpetologen behaupten [5—8, 11, 18, 23, 24], so ist die Superspezies
Rana esculenta durch einen intensiven Genflufl vereinheitlicht und gleich-
zeitig mannigfaltig geworden. Es ist eine atypische Superspezies, wo
fortwihrende Genen-Introgressionen die Allopatrie aufgehohen hat, wel-
che somit aus mehreren synpatrischen Arten und synpatrischen Phino-
typen, mit unsicherem taxonomischen Status, besteht.

Auf der Balkanhalbinsel verlduft die Mikroevolution bei Griinfroschen
intensiv, da hier glinstige tkogeographische Vorbedingungen fiir eine
Isolierung der Populationen vorhanden sinc (stark gegliederte Landschaft,
inselartig verstreute stehende Gewdisser). Es ist daher nicht ausgeschlossen,
daf3 die elektrophoretischen Phidnotypen im Darwinschen Sinne wirkliche
»beginnende Arten® sind. Vom Standpunkt der Populationsgenetik [13]
kann man solche Phidnotypen als Einheiten der ,kryptischen* Variabili-
tidt auffassen. Einen Namen fiir diese Phédnotypen zu prdgen und ihnen
den Rang eines Taxons zu verleihen, wire aber voreilig.

Die streng morphologisch denkende Systematik des 19. Jahrhunderts
hat ohne Bedenken unzihlige Variation als besondere Arten aufgefaBt,
was spidter mit Recht getadelt wurde [43]. Werden am Ende des 20.
Jahrhunderts Variationen der Lautgebungen innerhalb einer groSen Po-
pulation von Griinfroschen als neue Arten beschrieben, so kommen wir
dadurch nicht weiter in der Aufdeckung der Mechanismen der Evolution
der Superspezies R. esculenta. Das ist auch fiir das Problem der
serologischen ,Arten® giiltig. Wir stimmen hier der Memmung von Te-
rent’ev [50] bei, wonach es bei Griinfréschen kaum notwending er-
scheint neue Unterarten und Arten aufzustellen, sondern die Gesetzméafig-
keiten ihrer geographischen Variation zu erfassen und seine Ursachen
aufzukliren, was viel Einsicht in die Evolutionsmechanismen erbringen
kénnte,

So bleibt die SchluBfolgerung, daB in Griechenland nur eine
Art der Griinfrosche zu Hause ist, nimlich R. ridibunda, obwohl nicht
neu, doch nicht veraltet.
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SOME DATA CONCERNING THE RELATIONS BETWEEN
LIMNOLOGICAL FACTORS, MINERALOGICAL COMPOSITION
AND ENZYMATIC AND NONENZYMATIC CATALYTIC ACTIVITIES
OF PELOGENOUS SEDIMENTS FROM BRACKISH AND
SALT LAKES

VALENTIN-ALEXANDRU C. BULGAREANU*, STEFAN KISS**, GHEORGHE
ENACHE*, GALINA CUSMIRENCO*, TIBERIU URCAN*, DANIELA PASCA***,
MIHAIL DRAGAN-BULARDA**, RADU CRISAN*»#*
and EVA ZBOROVSCHI***

SUMMARY. — Eighteen brackish and salt lakes were studied. The
limnological factors characterizing water and sediment features were
the following: water dry residue, water pPH, Secchi disk transparency,
maximum lake depth and sediment pH. The lake limnogenetic types
were also considered. Eleven non-argillaceous and clay minerals and 7
enzymatic and nonenzymatic catalytic activities were determined in the
sediments. Based on the increasing tendencies in the walues of the
limnological factors and on the lake limnogenetic types, the 18 studied
lakes could be associated into groups of 3—5 ecosystems, altogether into
26 grouped ecosystems. It was found that the per cent frequencies of
minerals showed uniform or unimodal variation tendencies depending
on the limnological factors and lake limnogenetic types. Frequencies
of some mincrals correlated significantly with the enzymatic and non-
enzymatic catalyvtic activities.

In a previous study [11] relations have been established between some
limnological factors and enzymatic and nonenzymatic catalytic activities
in different sediments, especially muds, from 20 lacustrine ecosystems,
representing the same number of brackish and salt lakes investigated in
detail by [2—10, 12, 13, 17, 20, 21, 25, 27—29].

In the present study we try to establish relations between limnolo-
gical factors, mineral composition and enzymatic and nonenzymatic cata-

lytic activities of pelogenous sediments from 18 lacustrine ecosystems
(brackish and salt lakes).

Materia] and methods. The 18 lakes studied were associated into groups of
3—3 ecosystems [11] (Table 1) as a function of the increasing tendencies in the
values of the following limnological factors characterizing either water or sediment
features: water dry residue, RFy, (Fig. 1), water pH, pHy (Fig. 2), Secchi disk
transparency, T (Fig. 3), maximum lake depth, Hyax (Fig. 4), sediment pH, pHg
(Fig. 6), and also as a function of lake limnogenetic types (Fig. 5). Altogether,
26 grouped ccosystems were delineated and marked with A, B...Y, Y.

Sixty-nine samples of pelogenous sediments (unctuous and pelogenous, black,
grey, grey-yellowish, sometimes argillized or slightly sandy muds), collected from

* Enlerprise for Geological and Geophysical Prospections, Str. Caransebes 1, 78344 Bucharest, Romania
** University of Cluj-Napoca, Depariment of Biology, 3400 Cluj-Napoca, Romania
*#% Biological Research Cenire, 3400 Cluj-Napoca, Romania
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the 18 lakes studied (RFy 2> 4 g. 1—!) were submitted to diffractometric and diffe-
rential thermal analyses. The presence of 11 non-argillaceous and clay minerals was
demonstrated. These are: collomorphous sulphides, quartz, feldspars, calcite, do-
lomite, micas (illite, sericite and hydromica), kaolinite, chlorite, montmorillonite,
number of 21 cases in which these minerals could have been found within the
gypsum and halite. In order to utilize concomitantly both the diffractometric and
thermal analytical results, as expressed quantitatively and semiquantitatively, res-
pectively, we calculated the frequency of the appearance of each mineral in the
analyzed samples. For example, if the collomorphous sulphides were found by both
diffractometric and thermal analyses only 13 times, as compared to the maximum
number of 21 cases in which these minerals could have been found within the
grouped ecosystem Y;, the per cent frequency is 13:21 = 0.619 (61.99%).

We determined 7 enzymatic and nonenzymatic catalytic activities (phos-
phatase, catalase, nonenzymatic catalytic = nonenzymatic HyOq-splitting, TTC re-
duction in non-autoclaved and autoclaved sediment, without and with addition of
glucose) in the kentrifuged sediments by using the methods already described [12,

17, 25, 27, 29].

The possible influence of the limnological factors on the mineralogical com-
position of pelogenous sediments was studied by evidencing the variation tendencies
in the frequencies of minerals; we selected and drew only the curves that presented
evident differentiations in the frequencies of minerals as related to the analyzed

factor.
The relatiion between the mineralogical composition and the enzymatic and

nonenzymatic catalytic activities of pelogenous sediments was established by calcu-
lating the coefficients of simple correlation between per cent frequencies of mi-

nerals and activity values, at ¢ & 0.05 significance levels*.

Results and discussion. In the 26 grouped ecosystems the highest
frequency was registered in the case of quartz, followed by feldspars and
then by micas. Figs. 1—6, showing the per cent frequency variation of
minerals as a function of the limnological factors studied, contain only
the curves of those minerals in which the variation is either uniform (in-
creasing or decreasing) or unimodal (with a minimum or a maximum
value). Table 1 indicates the characteristic points of only some of these
curves, namely of the curves in which the variation amplitude is 2 109/,

From the data in Figs. 1—6 and Table 1 one can deduce that the
water dry residue (RFy), the sediment pH (pH,) and the limnogenetic
type have an evident influence, while the water pH (pH,) and the Secchi
disk transparency (T) seem to have a relatively reduced influence on
the per cent frequencies of minerals. At the same time, the maximum
lake depth (Hu.x) does mnot show any influence on these frequencies.

Some results, partly differing from our data concerning the influence
of water salinity on the distribution of minerals in lake sediments, were
published by Irion [22]. He studied the Anatolian salt lakes and found
that at RFy > 84 g1t the gypsum and dolomite predominated over clay
minerals (illite, chlorite, montmorillonite and kaolinite) and at RFy <
<< 84 g.17! these two minerals lacked, while aragonite and' calcite seemed
to have a distribution independent of salinity, as these minerals prevailed
over the clay minerals at salinities ranging between 17 and 299 gl
For comparable salinities (282—300 g.171) in the Dead Sea, Neev and
Emery [26] observed the preponderance of gypsum, calcite and ara-

* The correlation analysis wa$ carried out by geophys. eng. Dietet Hannich (Enterpnse for _Geological and
Geophysical Prospections, Bucharest). The authors gratefully thank him for this collaboration.
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Fig. 5. Uniform and unimodal variation
tendencies tn per cent frequencies of gypsum
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dolomite (do), micas (mi), Raolinite (k),
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Sfunction of lake limmnogenetic types.
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Table 1

Variation in per cent frequencies of minerals as a function of various ranges

of water dry residue (RF), water pH (pHy), Secehi disk transpareney (T),

maximum laske depth (H,..), sediment pH (pH,) and as a funetion of lake
limnogenetie¢ types

RFy (gt?)
4-11  5-24 22180 25276

Ainerals

Collomorphous sulphides (s) M= m*
Quartz (q)

Feldspars (f)

Calcite (ca)

Dolomite (do) O*

Micas (mi)

Kaolinite (k) M

Chlorite (cl) m
Montmorillonite (mo) M 5} (6]
Gypsum (gy)

Halite (ha) 8] M

S #

* M — Maximum frequency, m -- minimum frequency and © - absence of the mineral.

PHy
4-6.3 5—6.8 5-7.3 5.7—8.3 6.3-9.3

Minerals

m

C
do o M )

ha M (6]

T (cm)

10—80 15—-90 5—170 10 -225 20— 400

Minerals

ca
do
mi

cl

ha m
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Table 1 (continued)

Minerals

Hpax{m)

0.8—1.5

1.7—4 4.2--13 14-33 37-83

0

ca
do
mi

cl

gy
ha

Limnogenetic types

Minerals Lakes of

abandoned
course

Fluviatile Karstosaline  Anthroposaline
,,limans” lakes lakes

pH,

Minerals

5—-6.8 6—7.5 ».8—9

m

(M) M

g8
oL
- P

M i (6]
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gonite over the clay minerals as well as the absence of dolomite and
anhydrite.

Studying the brackish lakes Pontchartrain and Maurepas (Louisiana,
USA) and their tributaries, Brooks and Ferrell [1] found, in con-
cordance with our results, that the increase in salinity (expressed as
medium Cl~ contents, oscillating between 300 and 3250 mg.17?) paralleled
the decreasing tendency of kaolonite contents, but contrarily to our results
these authors indicated an enrichment in montmorillonite for the same
increasing tendency in salinity.

Without giving data on clay minerals, De Dcckker e al. [16]
pointed out, in the case of lake Pillie (a small, temporary salt lake in
South Australia; RF, = 36 g.1™1), the clear proponderance of aragonite
over dolomite, while halite and calcite were found only in traces. Accord-
ing to our results, at comparable salinities the dolomite and halite also
showed very low per cent frequencies.

The data on the pHy, -dependent deposition of some sedimentary
rock-forming minerals (Strakhov [31]; Carrol [14]), as reviewed by
Savul and Ianovici [30], indicated a more reduced pH range,
in comparison with our results, for dolomite (7.2—7.8 vs. 5—9.3), calcite
(7.8—9 vs. 5—9.3) and montmorillonite (6.5—9 wvs. 5—9.3). The infor-
mative character of the relation between water pH and deposition of
some minerals was emphasized by Strakhov [31] and by Savul
and Tanovici [30] as well

As to the maximum lake depth (Huas), Irion [22] showed that in
the Anatolian lakes (Hyax == 0.5 — 550 m) aragonite and calcite mani-
fested some tendency of enrichment in sediments situated at Hy,, = 2 m,
these minerals predominating over the clay minerals. But the gypsum
was found to be most abundant at Hg. £ 2.5 m, while the dolomite
at Hpx £ 2 m.

The analysis of simple correlation between mineralogical composition
and enzymatic and mnonenzymatic catalytic activities of sediments led
to the selection of 9 statistically significant correlations (at significance
levels, « < 0.05). They are specified in Table 2.

There are no literature data concerning the correlations between
frequencies of minerals and enzymatic and nonenzymatic catalytic acti-
vities in salt lake sediments. However, the existence of such correlations
can be assumed, based on researches with soils, pure minerals and micro-
bial cultures or pure enzyme preparations.

Thus, the very significant positive correlation between the frequency
of calcite and reduction of TTC in non-autoclaved sediments with addi-
tion of glucose can be explained by the neutralizing effect of calcite on
the acids produced from glucose by the microorganisms proliferating dur-
ing the incubation of the reaction mixtures. It should be mentioned in
this respect that for the determination of TTC reduction in soils, Casida
et al. [15] recommend addition of CaCO, to the soil samples.

The clay minerals kaolinite and montmorillonite added to cultures of
microorganisms can stimulate their proliferation and biological activity
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Table 2

Statistieally signifleant correlations between per eent [requencies ol minerals and enzymatie
and nonenzymatic catalytie activities in the sediments

Y X r 2 Y = f(X)
Micas (mi) Phosphatase (ph) --0.460 0.05 mi== — 2.897 ph 4 100.489
Collomorphous
sulphides (s) Catalase (c) +0.521  0.05 s = 1.027 ¢ — 8.342
Feldspars (f) " ~0.456  0.05 f= — 0.253 ¢ 4 105.679
Collomorphous Reduction of TTC in
sulphides (s) non-autoclaved sedi-

ment with addition of +0.472 0.05 s = 3787 (nas+gl) -+ 16.840

glucose (nas-+gl)
Calcite (ca) ., +0.572  0.01 ca= 11.880 (nas+gl) ~ 7.302
Kaolinite (k) . +0.654 0.0l k = 7.686 (nas+gl) -+ 31.071
Montmorillonite (mo . +4-0.501  0.05 mo == 2.071 (nas+gl) — 2.271
Feldspars (f) Reduction of TTC in

autoclaved sediment +0.474 0.05 f= 10130 (as—gl) -+ 89.585

without addition of

glucose (as—gl)

v Reduction of TTC in

autoclaved sediment +0.484 005 f = 7794 (as+gl) -+ 89.472

with addition of

glucose (as-gl)

[18, 19, 32]. The positive correlations found between frequencies of kaoli-
nite and montmorillonite and TTC reduction in non-autoclaved sediments
with addition of glucose can be explained by the stimulating effect of
these clay minerals on microbial proliferation, as the TTC reduction is
due to dehydrogenase enzymes acting within the live, proliferating micro-
bial cells. .

The observation that the frequency of micas negatively correlates
with phosphatase activity in sediments is very interesting. It is possible
that this correlation can be attributed to the inhibitory effect of micas
on free enzymes. The inhibition caused by clay minerals on the activity
of pure enzymes was multilaterally proved [24].

Further studies are needed to explain the correlations between the
frequency of collomorphous sulphides and catalase activity and TTC re-
duction in non-autoclaved sediment with added glucose, respectively. In
order to explain the observations that the correlation of the frequency
of feldspars is negative with catalase activity and positive with nonen-
zymatic TTC reduction. model experiments should be carried out. In
other words, the results obtained suggest new lines of fundamental inves-
tigations. ‘

Taking into account the fact that the enzymatically most active se-
diments may be utilized as therapeutic muds [23], one can calculate their
theoretical mineralogical composition, based on the equations in Table 2.
The studies carried out so far [17, 23, 29] have indicated highest activities
in the pelogenous sediments of the anthroposaline lake Horea in Ocna
Sibiului (enzymatic indicator of mud quality = 549.82) and lowest acti-~
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Table 3

Enzymatic and nonenzymatie catalytle aetivi-
ties in two sediment samples irom lakes Horea
(highest aetivities) and Baia Miresii (lowest
aetivities)
Svinbols of activities as in Table 2, and ne —
rrrrr nonenzyimatic catalvtic (H,0,-splitting) acti-
vity.

vities in the nonpelogenous and
nontherapeutic sediments of the
anthroposaline lake Baia Miresii
situated in Grota Miresii (,,Mun-
tele de sare®, Slanic-Prahova) (en-
zymatite indicator of mud quality
== 66.26). Twa sediment samples

from these two lakes gave the ac-
tivity values presented in Table 3.

Lake Horea T.ake Baia Miresii

Activity (1978, spring) (1977, autumn) For these samples we calculat-

ed the theoretical mineralogical
ph IL.566 . composition (expressed as per cent
;c 2;(1’22 11'%8 frequency of each mineral) by
nas - gl 8.959 0 using the equations in Table 2
nas+-gl 6.829 0 and the activity values in Table 3.
as—gl 3.292 0 The result of calculation are sum-
as+gl 3.028 0 marized in Table 4, in which the

values exceeding 1000/, should
evidently be corrected to 1000/, and the negative values to zero.

The theoretical mineralogical composition of the enzymatically most
active sediment shows the following decreasing order of the per cent
frequencies of minerals: f>ca>k >mi>s >cl>mo. This order in the case
of the least active sediment is the following: mi>f>k>s>ca>mozcl.

It is noteworthy that the frequency of collomorphous sulphides is
higher in the most active sediment (41.839/) than in the least active one
(10.880/p). The high frequency of collomorphous sulphides corresponds to
grey and black muds. The absence of montmorillonite and chlorite seems
to characterize the sediments manifesting very low enzymatic and non-
enzymatic catalytic activities. Analysis of the mineralogical contents in the
sediments of the Baia Miresii lake [10] showed, however, only partial si-
milarities with the order mentioned above for the least active sediment,

Table 4

Theoretical mineralogieal composition of two sediment
samples from lakes Horea and Bala Miresii

Per cent frequencies

Minerals
Lake Horea I,ake Baia Miresii
s 27.99 5636 (s=41.83) +92—16.84 (s=10.88)
£ 06.90--122.93 (f==110.96%) 89.47—102.41 (f=93.82)
ca 88.43 7.30
mi 66.98 100.49*
k 83.56 31.07
el 40.34 9.54%*
mo 11.87 -2, 27%>

* 1t should be corrected to 1009
** It shouid be corrected to zero.
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as illite, montmorillonite * kaolinite occupied the first places and chlorite
was on the last place. Table 4 also indicates that the per cent frequencies
of feldspars, kaolinite, calcite, chlorite and montmorillonite are much
higher in the most active sediment than in the least active one. All these
results confirm, to a great extent, those of recent research [11] dealing
with the correlations between limnogeology and enzymology of brackish
and salt lake sediments.

Conclusions. 1. On the ground of the increasing tendencies in the
values of 5 limnological factors and of the lake limnogenetic types, the
18 brackish and salt lakes studied could be associated into groups of
3—>5 ecosystems, altogether into 26 grouped ecosystems.

2. The per cent frequencies of the 11 minerals evidenced from the
lake sediments showed uniform or unimodal variation tendencies with
an amplitude higher than 15t/ in dependence of the limnological factors
and lake limnogenetic types.

3. Significant correlations were established between the per cent
frequencies of some minerals and the enzymatic and nonenzymatic cata-
lytic activities in sediments.
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CATALOGUE OF THE COLLECTION OF BIRD SKINS IN THE
ZOOLOGICAL MUSEUM OF THE UNIVERSITY OF CLUJ-NAPOCA
(Part IT)

PANTE GHERGHEL*

SUMMARY. — The paper presents a collection of bird skins, com-
prising 889 specimens. The birds belong to 187 taxa, of which 183 are
from our country, and 4 from other geographic zones. Part I of the
paper reviewed nearly half of the taxa [1]. Part II accomplishes the ca-
talogue and encloses an index of localities and one of the species.

Total . Inventory
Place Date Author number Sex number
of collection of specimens
Order Columbiformes
Family Columbidae
83. Columba oenas L.
Feleacu, CJ IV.1911 L. Fiihrer 1 & 2257
Cordos, MS VII.1911 L. Fiihrer 2 3.2 2257
3 2257
84. Streptopelia turtur L.
IX.1909 L. Fiihrer 1 8 2258
Cluj-Napoca, CJ  VIIL.1912 L. Fiihrer 1 2258
6 2258
Order Cuculiformes
Family Cuculidae
85. Cuculus canorus L.
Feleacu, CJ IX.1909 L. Fiihrer 2 3 2338
Aghireg, CJ IX.1909 L. Fiihrer 1 3 2338
Turnu Rogu, BV 12.IV.1910 I. Ajtai 1 3 2338
Feleacn, CJ 1.Iv.1911 L. Fiihrer 2 3. 92 2338
Cluj, Mandstur, CJ IV.1911 L. Fiihrer 3 13,29 2338
Cluj, Hoia, CJ 20.X.1912 L. Fiihrer 1 3 2338
Cluj, Méndgtur, CJ 1912 L. Fiihrer 1 3 2338
Ceahldu, NT 8.v.1971 F. Vincze 1 3 2338
Cluj, Figet, CJ 25.IX.1971 F. Vincze 1 Q 2338/1
Order Strigiformes
Family Strigidae
86. Otus scops 1.
3 2240

® Usiversity of Cluj-Napoca, Zoological Museum, 3400 Clwj-Napoca, Romania



Hortobégy,
Hungary

Borsa, CJ
Apahida, CJ
Borsa, CJ
Cluj-Napoca, CJ
(Galicia

Cefa, BH

Cluj, Manastur, CJ
Cluj, Faget, CJ
Cordos, MS

Cluj, Feleacu, CJ
Cluj, Hoia. CJ
Floresti, CJ

Floresti, CJ

Dobrogea

Bicaz, NT

Aghires, CJ
Gildn, CJ
Cluj, Mandgtur, CJ

BIRD SKIN COLLECTION CATALOGUE

5.VIII.1811

20.IV.1903

IV.1907

I11.1906
1911

1913

1913
26.1V.1916
19.X1I1.1970

IV 1911
V1911
V1911
IX. 1911
1913
I8NL1970

16.VITI.I912

12.V.1969

VII.1910

IX.1909
IX. 1909
26.V.1910

87. Athene moctua Scop.

1
88. Strix uralensis Pall.
L. Zwdrner 1 ?
1
89. Asio otus 1.
J. Nagy 1 )
2

90. Asio flammeus Pall.

L. Fithrer

L. Kornis

. Vincze

L e Sy
+0 3 40 % 40 40

Order Caprimulgiformes

Family Caprimulgidae

91. Caprimulgus europaeus L.

L. Fiihrer 2 3
L. Fiihrer 1 3
I,. Fiihrer 1 3
I.. Fiihrer 1 ?
1 ?
I°. Vincze 1 ?
4
Order Coraciiformes
Family Aleedinidae
92. Alcedo atthis ispida L.
I.. *uhrer 1 3
Family Meropidae
93. Mevops apiaster L.
1
2 3
Family Coraciidae
91. Coracias gayrrulus L.
I.. Fiihrer 1 Q
Family Upupidae
95. Upupa epops L.
L. Fithrer 3 23,19
L. Fiihrer 1 ol

I. Ajtai 1 3

2239

2241
2241

2243
2243

2242
2242
2242
2244
2244
2242
2242

2256
2256
2256
2256
2256
2256
2256

22585

2253
2253

2254

2259
2259
2259

83



84

Cluj, M&n3stur, CJ XI.1909
Cluj, Hoia, CJ X.1912
Cuz#plac, ST 3.X1I1.1913
Ciurila, CJ IX.1919

M3guri REctdn, CJ 8.111.1970
Colibita, BN 5.VI1.1971

Valea Plegea, ST  26.111.1903

Ungurag, CJ IX.1904
Aghires, CJ IX.1909
Micesti, CJ XI.1909
Feleacu, CJ V.1911
V.1911
Feleacu, CJ VII.1911

Cluj-Napoca, CJ  15.1.1914

Feleacu, CJ IV, 1911
Giliu, CJ IX.1909
Floresti, CJ IV.1913
Floresti, CJ IV.1811

Valea Plegca, SJ 15.111.1903
Feleacu, CJ V.1811

Cluj-Napoca, CJ  25.1V.1904
Cluj, Mingtur, CJ 13.111.1909

Apahida, CJ 27.X.1912
Cluj-Napoca, CJ  20.II1.1913
Taga, CJ 30.1.1960

P. GERGHEL

Order Plciformes
Family Piecidae

96. Picus viridis L.

3
97. Picus canus Gmel.
L. Fiihrer 2 Q
1 ?
1 ?
1 3
98. Dyyocopus maytius L.
F. Vincze 1 Q
F. Vincze 1 3
1
99. Dendrocopos major L.
L. Piihrer 1 3
2
100. Dendvocopos medius L.
1 ?
L. Fithrer 2 RS
1. Fihrer 3 23,12
L. Fiihrer 1 3
L. Fithrer 2 3 9
L. Fiihrer 3 a
101. Dendrocopos leucotos Bechst.

L. Kornis 1 &
102. Dendrocopos minor Ch. L. Brehm.
L. Fiihrer 1 3

1
103. Jynx torquilla 1.
L. Tiihrer 2 Q
1 )
Orcer Passcriformes
Familv Alaundidae
104. Evemophila alpestris flava Gmel.
L. Fithrer 2 3
105. Lulula arbovea L.
J. Neuwirth 1 e
1. Fithrer 3 23,19
2
106. Galevida cristata L.
L. Zwdrner 1 3
I.. Fiihrer 1 3
L. Fiihrer 1 3
L. Fiilirer 1 3
H. Fiilsp 2 & ?
1

2245

2246
2246
2246
2246

2247
2247
2247

2250
2251

2250
2250
2250
2250
2250
2250

2252

2249
2249

2248
2248

2336

2272
2272
2272

2271
2271
2271
2271
2271
2271



Apahida, CJ

Apahida, CJ
Cluj, Minastur, CJ
Floresti, CJ

Apahida, CJ

Cluj-Napoca, CJ
Cluj, Ménistur, CJ
Apahida, CJ
Apahida, CJ

Cluj, Manéstur, CJ
Cluj, Mané&stur, CJ
Cluj, Ma#nigtur, CJ
Floresti, CJ

Colibita, BN

Floregti, CJ
Cuzéplac, SJ

Hungary

Apahida, CJ

Riseruci, CJ

Cluj-Napoca, CJ
Cuzéplac, SJ
Cluj-Napoca, CJ
Cluj-Napoca, CJ
Cluj, Manégtur, CJ
Gilan, CJ

Cordog, MS

BIRD SKIN COLLECTION CATALOGUE

X.1909

IX.1909
IX.1912
V.1913

IX.1909

2.IV.1904
1.1909
X.1909
XTI.1909
II1.1910
28.IX.1912
IX.1912
II1.1913

5.VII.1971

I11.1913
1913

VI.1911

X.1909

X.1909

VII.1891
16.VII.1903
27.VI1.1905
VIII.1905
IX.1909
X.1909
26.V.1910

7107. Alauda avvensis 1..

I,. Fiihrer

Family Hirundinidae

2
2

108. Hirundo rustica L.

I.. Fiihrer 4

1

2

1
109. Delichon urbica 1.
I.. Fiihrer 3

Family Motaeillidae
110. Motacilla alba L.

L. Zworner 1
L. Fijhrer 1
Y. Fiihrer 3
L. Fiihrer 1
L. Fiihrer 1
L. Fiihrer 4
L. Fiihrer 1
L. Fiihrer 1

3

111. Motacsila cinerea Tunst.

P, Vincze

1

4

112. Anthus trivialis L.

1
1

2

113. Anthus campesiris 1.

L. Tiihrer

114. Anthus cervinus Pall.

1

2

115. Anthus spinoletia 1.

L. Fiihrer
Family Laniidae

116. Lanius collurio L.

L. Fihrer
I,. Fuhrer

L. Fiihrer
I. Ajtai

1

o DO bt e b

23,29

juv.

23,19

Cs Oy

Ca

juv.

juv. &
2, juv.

2270
2270

2290
2290
2290
2290

2289

2287
2287
2287
2287
2287
2287
2287
2287
2287

2288
2288

2277
2277
2227

2277/1

2274

2279
2279
2279
2279
2279
2279
2279

85



86

Cluj, Bzcag, CJ
Cluj, Manastur, CJ
Cluj, Paget, CJ

Cluj, Becag, CJ

Floresti, CJ
Cuziplac, SJ
Somegeni, CJ

Cluj, Ministur, CJ
Cluj-Napoca, CJ

Cluj, Méandgtur, CJ

Somesul Rece, CJ
Bradu, NT

Cluj, Figet, CJ
Cluj, Minégtur, CJ
Cluj, Botanical
Garden, CJ
Cluj, Botanical
Garden, CJ
Floregti, CJ
Cuziplac, SJ
Cuziplac, SJ

Feleacu, CJ
Cuzdplac, S$J

Apahida, CJ

V.1910
VIIIL.1912
3.VIIL.1970

V.1910

XI.1912
26.X.1913
22.X.1972

10.XI1.1903
18.X11.1903

18.X1.1909
1912
6.IX.1970
10.V.1971

X.1909
XI.1909

12.X.1912
XII.1912
1.1913

3.XI.1913
20.XII.1913

1911

V.1911

16.X.1913

V.1911
Vv.1911

P. GERGHEL

L. Fiihrer
L. Fiihrer
Y. Vincze

117. Lanius ninor Gmel.

1,. Fiihrer

[

1
1

718. Lanius excubitor 1.

L. Fiihrer
L. Kornis
¥, Vincze

Family Bombyecillidae

119. Bombycilla garrulus 1,.
3

L. Zworner
L. Zworner

Family Cinelidae

2

1
1

1
6

Cy e Oy

Cal 0y

23,19

720. Cinclus cinclus aquaticus Bechst.

1. Ajtai

F. Vincze
F. Vincze

Family Troglod ytidae

121. Troglodytes troglodytes 1.

I,. Fiihrer

. Fiihrer
. Kornis
. Kornis

e

Family Prunellidae

122. Prumella colaris Scop.

5

123. Prunella modularis 1.
L. Fiihrer 2
L. Xornis 1
5

Family Museieapidae

124. Locustella fluviatilis Wolf

L. Fiihrer
L. Fiihrer

1

3
1
1

o

&

1

DS et e ek Bt

4
2
5

40 0s

4000 O 00

03 0s

23.2%
3, juv.

2279
2279
2279
2279

2280
2280

2280/1
2280/1
20280/1

2334
2334
2334

2278
2278
2278
2278

2301
2301

2301

2301
2301
2301
2301
2301

2313

2314
2314
2314

2325
2325
2325



Apahida, CJ

Cluj, Becas, CJ
Floregti, CJ

Apahida, CJ
Apahida, CJ
Apahida, CJ

Cluj, Figet, CJ
Gildu, CJ

Gilau, CJ
Feleacu, CJ

Cluj, Manistur, CJ
Cluj, Man#gtur ,CJ

Aghireg, CJ
Cluj, Mindstur, CJ

Gildu, CJ

Gildu, CJ

Gildn, CJ

Cluj, Manédstur, CJ
Cordos, MS

Cluj, Becasg, CJ
Feleacu, CJ
Floregti, CJ
Cluj-Napoca, CJ

Cluj, Faget, CJ
Gilau, CJ
Borsa, CJ
Gilau, CJ

BIRD SKIN COLLECTION CATALOGUE

X.1909

V.1911
V.1913

12.VIII.1909
V.1911
IX.1911

IX.1909
X.1909
V.1911
V.1911
IX.1912
IX.1913

X.1909
VI.1911

X.1809

IX.1909

IX.1909
X.1909
26.V.1910
V.1910
V.1911
IV.1913
X.1913

X.1909
IX.1909
X.1909
V.1911

125. Acrocephalus schoenobaenus 1.

L. Tiihrer 3 23, 1%
1
726. Acrocephalus palustris Bechst.
L. T*threr 1
L. Fiihrer 1 3
5

127. Acvocephalus arudinaceus L.

L. Fihrer 1
L. Fithrer 3 Q
L. Fiihrer 3 23,19
3
728. Sylvia borin Bodd.
1
129. Sylvia atricapilla 1.
L. Fiihrer 1 ?
L. Fiihrer 1 8
L. Fiihrer 3 38
L. Fiihrer 2 3. 2
L. Fiihrer 2 {
L. Fiihrer 1 juv. &
3 2Q
130. Sylvia curruca L.
L. Fithrer 1 3
1 3
137. Sylvia communis Lath.
L. Fiihrer 1 3
4
132. Sylvia nisoria Bechst.
L. Fiihrer 2 3, &
133. Phylloscopus collybita Vieill.
1. Fithrer 2 3, ?
K d. % juv
I. Ajtai 1 )
L. Fiihrer 1 Q
I. Fiihrer 2 Q
L. Fiilirer 2 3
1
5
6
134. Phylloseopus trochilus L.
I,. YFihrer 2 3
I.. Fiilirer 2 Q
L. Fiihrer 1 3
L. Fiihrer 1 ey
9

87

2322
2322/1

2323
2322
2321

2321
2321
2321
2321

2265

2268
2268
2268
2268
2268
2268

. 1 juv. 2268

2264
2264

2264/1
2266

2262

. 2262

2266
2266
2262
2262
2262
2262
2263

2262
2262
2262
2262
2262
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. 135. Regulus ignicapillus Temm.
Cluj, Ministur, CJ IX.1909 1 3 2300
Gildu, CJ 1X.1909 1 2300
Cluj, Figet, CJ X. 1909 L. Fihrer 2 @ 2299
Cluj, Botanical
Garden, CJ X.1909 L. Fiihirer 1 3 2300
Micesti, CJ XI.1909 L. Fiibrer 2 3, 9 2300
Cluj, Botanical
Garden, CJ 20.1.1910 I. Ajtai 1 3 2300
Feleacu, CJ IV.1911 L. Fiihrer 2 3 2299
Cluj, Figet, CJ Iv.1911 1. Pithrer 1 3 2300
Cluj, Faget, CJ IVv.1811 L. Fiihrer 5 g 2300
2 2300
736. Regulus vegulus L.
Cluj, Méansgtur, CJ IX.1909 L. Fiihrer 2 3, ¢ 2299
Cluj, Botanical
Garden, CJ X1I1.1909 1 Q 2299
Feleacu, CJ 1V.1911 L. Fiihrer 3 3 2299
Cluj, Faget, CJ IVv.1911 L. Tiihrer 1 Y 2299
Feleacu, CJ V.1911 L. Fithrer 2 3 2299
5 2299
137. Muscicapa striata Pall.
Cluj, Mindstur, CJ X.1909 L. Fiihrer 1 Py 2296
Cluj, Méndstur, CJ 28.IX.1912 ~ L. Fiihrer 8 33, 32, 2296
0%
2 juv
Cluj, Botanical
Garden, CJ X.1912 L. Fiihrer 1 3 2296
138. Ficedula hypoleuca Pall.
Cluj, Faget, CJ  IX.1909 L. Fithrer 2 3. ¢ 2297
Aghires, CJ IX.1909 L. Fithrer 1 Q 2297
Feleacu, CJ V.1911 I.. Fiihrer 1 3 2297
Gildu, CJ V.1911 L. Fithrer 2 3 2997
Gildu, CJ V.1911 L. Fiihrer 1 2 2297
Cluj, Becag, CJ 1912 L. Fihrer 2 3. ¢ 2297
Cluj, Manigtur, CJ L. Fiihrer 1 3 2297
1 2297
139. Ficedula albicollis Temm.
Gildu, CJ V.1911 L. Tiihrer 3 @ 2295
Feleacu, CJ V.1911 L. Fiihrer 1 3 2295
1 2295
7140 Ficedula parva Bechst.
Cluj, Féget, CJ IX.1909 L. Fihrer 2 juv. 3, @ 2294
Cluj, Figet, CJ - V.1911 L. Fiihrer 1 juv. 2294
141. Saxicola vubetra L.
Apahida, CJ IX.1909 L. Fiihrer 1 3 2316
Cordog, MS 26.V.1910 I. Ajtai 1 Q 2316
) 2316

Floregti, CJ 1913 1
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742. Saxicola torquata rubicola 1.

Cluj, Man3stur, CJ 1903 J. Neuwirth 1 2315
Cluj, Finate, CJ VL1903 J. Neuwirth 1 2315
Apahida, CJ I1X.1909 L. Fithrer 1 8 2315
Cuziplac, SJ VIIL.1913 L. Kornis 2 3 9 2315
743. Phoenicurus phoenicurus 1.

Feleacu, CJ IV.1911 L. Fiihrer 2 ) 2318
Cuziplac, S]J 2.XII.1913 L. Kornis 1 Q 2318

4 2318

744. Phoenicurus ochrures gibraltaviensis Gmel.

Floresti, CJ IV.1909 L. Fiihrer 1 { 2319
Gildn, CT X.1809 1. Fihrer 1 juv. @ 2319
Cluj, Feleacu, CJ IV.1911 L. Fiihrer 2 -8 2319

“145. Luscinia megarhynchos Ch. 1. Brehm

Cluj, Faget, CJ X.1909 I.. T'ihrer 1 3 2298
Aghires, CJ V.1911 1 Q 2298
Cluj, Managtur, CJ VIIL.1912 I. Fiihrer 1 3 2298
746. Luscinia luscinia L.
Cluj, Faget, CJ 1X.1909. T,. Fithrer 2 ? 2298
Aghires, CJ IX.1909 L. Fithrer 1 Q 2298
Cluj, Manastur, CJ X.1909 I,. Fitbrer 2 3 2298
Riscruci, CJ N.1909 I,. Fiihrer 2 3, 8 2298
Cluj, Madnastur, CJ V.1911 L. Fiihrer 2 8 2298
147. Lrithacus rubecula 1.
Cluj-Napoca, CJ  6.VIII.1905 L. Fiihrer 1 g 2311
Cluj, Manastur, CJ X.1909 I.. Fiihrer 3 3 2311
Cluj, Faget, CJ X.1909 I.. Tiihrer 2 Q 2311
Cluj, Mandstur, CJ IX. 1912 I.. Fiihrer 2 g 2311
Floresti, CJ 11T.1913 L. Fiihrer 1 3 2311
1 2311
148. Qenanthe oenanthe 1.
Paniceni, €] IV.I914 I.. Fihrer 3 23,19 2317
Gildu, CJ V1911 I.. Fihrer 5 ) 2317
Vistea, CJ IX.1912 I.. Fiihrer 1 2317
Bacin, CJ 25.VIL.1970 ¥. Vincze 1 ? 2317
149. Mounticola saxatilis 1..
1 2212
150. Turdus viscivorus L.
Cluj-Napoca, CJ  8.1.1903 L. Zworner 1 2282
Cluj, Hoia, CJ X.1912 2 3 9 2282
Cluj-Napoca, CJ  5.1.1913 1 3 2282
Cluj-Napoca, CJ 10.1.1913 1 2 2282
Vultureni, CJ 26.111.1913 L. Kornis 1 8 2282
Cluj-Napoca, CJ 25.IX.1913 I.. Fithrer 1 Q 2282
Cuzaplac, ~J 2LXTI1913 L. Kornis 1 2 2282
1 2282
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151. Turdus pilaris L.

Cluj, Piget, CJ 24.111.1954 2 3 2 2281
152. Turdus philomelos Ch. L. Brehm

Cluj-Napoca, CJ 8.X.1903 L. Zwbrner 1 3 2284

Cluj, Manigtur, CJ X.1909 L. Fiihrer 1 Q 2284

Cluj-Napoca, CJ  X.1909 L. Fiihrer 1 3 2284

Cluj, Faget, CJ X.1909 L. Fiihrer 1 8 2284

Micesti, CJ XI1.1909 L. Fiihrer 1 3 2284
153. Turdus iliacus L.

Cluj, Pidget, CJ X.1909 L. Fiihrer 1 3 2283
154. Turdus mevula 1.

Vigtea, CJ 17.I1I1.1910 1 3 2286

14.X.1913 L. Xornis 1 juv. & 2286

2 2286

155. Turdus torquatus alpestyis Ch. L. Brehm
Ceahliu, NT 9.V.1971 F. Vincze 1 ? 2286/1

Pamily Aegithalidae
156. Aegithalos caudatus caudatus L.

Micesti, CJ 1.1900 1 g 2310
Cluj, Botanical
Garden, CJ 1.1900 1 Q 2310
Cluj, Mansgtur, CJ 21.XII1.1902 L. Fiihrer 1 Q 2310
Micesti, CJ I1X.1909 L. Fiihrer 1 Q 2310
Cluj, Mindstur, CJ XII.1909 1 38 2310
Cluj, Minigtur, CJ 20.11.1910 I. Ajtai 1 3 2310
3 2310
156]1. Aegithalos candatus curopaens Herm
Feleacu, CJ V.1911 L. Fiihrer 1 3 2310
Family Remizidae
157. Remiz pendulinus L.
Hungary VI.1911 L. Fiihrer 1 Q 2307
VI.1911 7 13.3% 2307
Family Paridae
158. Parus major L.
Cluj-Napoca, CJ  30.X.1902 L. Fiihrer 1 ] 2306
Cluj, Mansstur, CJ XII.1909 L. Fahrer 3 3 2306
Cluj, Botanical
Garden, CJ 10.X.1910 1. Ajtai 2 3 2306
3 2306
159. Parus lugubris Temm.
Gildu, CJ V.1911 L. Fiihrer 1 Q 2309
Gildu, CJ VI.I911 I.. Fiihrer 2 3. 9 2309
Cuzéplac, SJ 4.1.1914 L. Kornis 1 3 2309
1 2309



Micesti, CJ
Cluj, Botanical
Garden, CJ

Micesti, CJ
Cluj, Hoia, CJ
Cuzéplac, ST

Valea Plesca, SJ
Micesti, CJ

Cluj, Méandgtur, CJ
Cuziplac, 8T

Cluj, Faget, CJ
Cluj, Botanical
Garden, CJ
Albac, AB
Albac, AB

Feleacu, CJ
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XI.1909

XII1.1909
II1.1910
15.X.1912
16.X.1913

26.I11.1903
XI.1909
II1.1910
18.X1.1913

IX.1909
XI1.1908

II1.1913
IT1.1913

V.1911

Cluj, Mansstur, CJ IV.1912

Cluj, Hoia, CJ

Feleacu, CJ
Feleacu, CJ
Cuzidplac, 8]

Cincig, HD
Somesgeni, CJ

Cuzidplae, 8J

Floresti, CJ

X.1912

IV.1911
V.1911
LIL1914

16.X.1913

16.X11.1943

160. Parus palustris ..

I,. Fiihrer 1 3
L. Fithrer 3 23,19
L. Fithrer 2 3 9
L. Fiihrer 2 3
L. Kornis 1 Q
4
761. Parus coeruleus 1.
J. Neuwirth 1 3
1 3
1. Ajtai 2 &
L. Kornis 1 3
3
162. Payvus aler 1,.
1. Fithrer 1 3
L. Fiihrer 6 43,29
2 3, ¢
1 3
4

Family Sittidae

163. Sitta europaea caesia Wolf

1. Fiihres 2 3
1 3
1. Tihrer 1 3
Family Certhidae
164. Certhia familiaris 1.
1. Yihrer 1 3
L. Fiihrer 1 &
L. Kornis 1 Q
3
Yamily Emberizidae
165. Emberiza citrinella L.
H. Fulop 1 )
¥, Vincze 1 &
3
Pamily Fringillidae
166. Fringilla montifringilla L.
4
167. Carduelis chlovis chloris L.
L. Kornis 1
2 39
168. Carduelis spinus L.
C. Réithonyi i 3

2304

2304
2304
2304
2304
2304

2303
2303
2303
2303
2303

2305

2305
2305
2305
2305

2312
2312
2312

2335
2335
2335
2335

2326

2327
2327

91
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160, Carduelis flammea L.

Cluj-Napoca, CJ  23.1.1804 L. Zwbdrner 1 3 2292
170. Carduelis cannabina L.

Cuziplac, ST 2.VIII.1913 L. Kornis 2 39 2291

1 2291

171. Loxia curvivosiva 1.

Cluj, Babeg Park,CJ 11.XI1.1959 H. Fiilsp 1 ? 2337
Cluj, Hajongard, CJ 13.X.1970 F. Vincze 2 3. 2 2337

172. Coccothraustes coccothraustes L. .
Somesgeni, CJ 12.1X.1972 F. Vincze 1 3 2337/1

173. Pyrrhula pyrrhula L.

Clnj, Figet, CJ 14.111.1954 H. Fiilsp 8 23,19 2320
Cluj, Babeg Park,
CJ 23.11.1960 H. Fiilop 1 3 2320

: 2 2320

174. Passey domesticus L.
Sucutard, CJ 30.1.1960 H. Fiilsp 3 13,29 2269
Family Sturnidae

175. Sturnus vulgaris L.

Colibita, BN 6.V.1971 ¥, Vincze 1 3 2269/1
Family Oriolidae
176. Oriolus oriolus L.
Lita, CJ 16.Vv.1983 ¥. Vincze 1 2340/2
Family Corvidae
177. Pica pica L.
Cluj-Napoca, CJ  14.I1.1904 I.. Zworner 1 3 2329
Cluj-Napoca, CJ  VIIL.1913 L. Fiihrer 1 Q 2329
1 2329
178. Nucifraga caryocatactes L.
M3guri Rdcdtdu, CJ 3.VIII.1970 F. Vincze 1 3 2333
2 2333
179. Coruus monedula soemmevingit Fisch.
Cluj, Ménistur, CJ 19.XI1.1903 L. Fiihrer 1 e 2330
Cluj-Napoca, CJ 2.11.1904 L. Zworeer 1 3 2330
Turea, CJ 23.VIII1.1905 1. Fithrer 1 3 2330
1 3 2330

180. Corrvus frugtlegus L.
1 2332



Somegeni, CJ 24.VI.1503
Norway 1969
Norway 1969
California 1897

California

California
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787. Corvus covone cornix 1.

J. Neuwirth 1
XXX

7. Sula bassana L.

2. Ptilotis fusca Gould
1

3. Turdus migratorius L.
J. Xéanthus 1
4. Tyranus cinerascens

J. Xénthus 1

Gy

juv.

2331

2339
2339/1

226l

2285

2260

Index of localities and geographic zones and number of specimens/locality

Aghires, CJ 14
Albac, AB 2
Apahida, CJ 63

Baciu, CJ 2
Bigara, CJ 2
Bicaz, NT 1
Bontida, CJ 2
Borsa, CJ 4
Bradu, NT 1
Brasov, BV 1
Buciumi, ST 1

California 3
Catina, CJ 5
Ceahléiu, NT 2
Cefa, BH 22
Cibin, SB 5
Cincis, HD 1
Ciurila, CJ 1
Cluj-Napoca 35

— Babes Park 2

— Becas 6

— Botanical Garden 19

— Féget 35

— Finatele Clujului 1

- Hajongard 2

— Hoia 8

— Manastur 70

— Somes 4
Colibita, BN 2
Cordos, MS 6
Cristian, BV 1
Cuzdplac, SJ 17

or zone

Danube Delta 1
Dej, CJ 2
Dezmir, CJ 2
Dobrogea 6

SE Europe 1

Fagaras, BV 1
Feleacu, CJ 40
Floresti, CJ 25

Galicia 1
Geaca, CJ 21
Gilau, CJ 40

Hungary 9
Haghig, CV 3
Hida, SJ 1

Hortobagy-Hungary 6

Lita, CJ 1

Maguri Racatau, CJ 2

Micesti, CJ 12

Miskole-Hungary 1

Mociu, CJ 34

Norway 2

Ocna Mures, AB 1

Paniceni, CJ 3
Plesca, ST 3

Rascruci, CJ 29



94

Someseni, CJ 11
Somesul Rece, CJ 3
Sucutard, CJ 4

Tibet 1
Transylvania 1
Turda, CJ 1
Turea, CJ 4
Turnu Rosu, BV 1

P. GERGHEL

Taga, CJ 4
Unguras, CJ 1

Vistea, CJ 2
Vultureni, CJ 1

Zaul de Cimpie, MS 6

Index of species and their catalogue number

Accipiter gentilis 30
Accipiter nisus 37
Acrocephalus arudinaceus 127
Acrocephalus palustris 126
Acrocephalus schoenobaenus 125
Aegithalos caudatus 156
Aegithalos caudatus europaeus 156/1
Aegypius monachus 28
Alauda arvensis 107
Alcedo athis ispida 92
Anas acuta 22

Anas crecca 20

Anas platyrhynchos 2
Anas querquedula 23
Anas strepera 19

Anser albifrons 18

Anser anser 17

Anser fabalis 16

Anthus campestris 113
Anthus cervinus 114
Anthus spinoletta 115
Anthus trivialis 112
Aquila clanga 31

Aquila heliaca 30

Ardea cinerea 6

Ardea purpurea 7

Ardeola ralloides 10

Asio otus 89

Asio flammeus 90

Athene noctua 87

Aythya ferina 24

Avthya nyroca 25

Bombycilla garrulus 119

Buteo buteo 33

Buteo buteo zimmermannae 33/1
Buteo lagopus 34

Buteo rufinus 35

Calidris minuta 71
Caprimulgus europaeus 91
Carduelis cannabina 170
Carduelis chloris 167
Carduelis flammea 169
Carduelis spinus 168
Certhia familiaris 164

Char adrius alexandrinus Gl

Charadrius dubius curonicus 60
Chlidonias leucoptera 80
Chlidonias nigra 79

Ciconia ciconia 13

Ciconia nigra 14

Cinclus cinclus aquaticus 120
Circaétus gallicus 44

Circus aeruginosus 42

Circus cyaneus 43

Coccothraustes coccothraustes 172
Columba oenas 83

Coracias garrulus 94

Corvus corone cornix 181

Corvus frugilegus 180

Corvus monedula sopemmeringii 179
Coturnix coturnix 52

Crex crex 56

Cuculus canorus 85

Delichon urbica 109
Dendrocopos leucotos 101
Dendrocopos major 99
Dendrocopos medius 100
Dendrocopos minor 102
Dryocopus martius 08

Egretta alba 8

Egretta garzetta 9

Emberiza citrinella 163
Eremophila alpestris flava 104
Erithacus rubecula 147

Falco cherrug danubialis 47
Falco naumanni 49

Falco peregrinus 46

Falco subbuteo 45

Falco tinnunculus 50

Falco vespertinus 48
Ficedula albicollis 139
Ficedula hypoleuca 138
Ficedula parva 140
Fringilla montifringilla 166
Fulica atra 58

Galerida cristata 106
(Gallinago gallinago 62
Gallinula chloropus 37
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Gypaétus barbatus 29
Gyps fulvus 27

Haliaétus albicilla 40
Hieraétus pennatus 32
Himantopus himantopus 74
Hirundo rustica 108

Ixobrychus minutus 12
Jynx torquilla 103

Lanius collurio 116

Lanius excubitor 118
Lanius minor 117

Larus argentatus cachinnans 76
Larus canus 77

Larus fuscus 75

Larus ridibundus 78
Limosa limosa 65
Locustella fluviatilis 124
Loxia curvirostra 171
Lulula arborea 105
Luscinia luscinia 146
Luscinia megarhynchos 245
Lymnocryptes minimus 63

Mergus merganser 26
Merops apiaster 93
Milvus migrans 39
Milvus milvus 38
Monticola saxatilis 149
Motacilla alba 110
Motacilla cinerea 111
Muscicapa striata 137

Nucifraga caryocatactes 178
Nycticorax nycticorax 11
Oenanthe cenanthe 148
Oriolus oriolus 176

Otus scops 86

Parus ater 162

Parus coeruleus 161
Parus lugubris 159

Parus major 158

Parus palustris 160
Passer domesticus 174
Perdix perdix 51

Pernis apivorus 41
Philomachus pugnax 72
Phoenicurus ochruros 144
Phoenicurus phoenicurus 143

Phylloscopus collybita 133
Phylloscopus trochilus 134
Pica pica 177

Picus canus 97

Picus viridis 96

Platalea leucorodia 15
Podiceps auritus 3
Podiceps cristatus 1
Podiceps griseigena 2
Podiceps nigricollis 4
Podiceps ruficollis 5
Porzana parva 53

Porzana porzana 54
Porzana pusilla intermedia 33
Prunella colaris 122
Prunella modularis 123
Pyrrhula pyrrhula 173

Recurvirostra avosetta 73
Regulus ignicapillus 133
Regulus regulus 136
Remiz pendulinus 157

Saxicola rubetra 141
Saxicola torquata rubicola 142
Scolopax rusticola 64
Sitta europaea caesia 163
Sterna albifrons 82
Sterna hirundo 81
Streptopelia turtur 84
Strix uralensis 88
Sturnus vulgaris 175
Sylvia atricapilla 128
Sylvia borin 128

Sylvia communis 131
Sylvia curruca 130
Sylvia nisoria 132

Tringa glareola 69

Tringa hypoleucos 70
Tringa nebularia 67
Tringa ochropus 68

Tringa totanus 66
Troglodytes troglodytes 121
Turdus iliacus 153

Turdus merula 154

Turdus philomelos 152
Turdus pilaris 151

Turdus torquatus alpestris 135
Turdus viscivorus 150

Upupa epops 95

Vanelus vanelus 59
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RECENZII

Evolution and Adaptation, Volume 111,

Edited by N. Coman, S. Kiss, T.
Persecd, L. S5 Péterfi, 1. Pe-
trescu, G. Raocovita and C.

Tarba, Universitatea din Cluj-Napoca,
Facultatea de Biologie, Geografie si Geo-
logie, Cluj-Napoca, 1988, 286 pages includ-
ing 67 figures and 27 tables.

The book contains 29 papers covering
a wide range of topics, and 3 book re-
views. Eleven papers tackle the most
varied aspects regarding the objoctive
process of evolution and continuous adap-

tations at molecular, individua! and
population-species levels. Two  papers
deal with biological extinctions. Other

papers present data referring to the ori-
gin of life in Universe, the biogenetic
law, genetic drift, hereditary transmis-
sion of some features and artificial mu-
tagenesis. There are also papers dealing
with certain problems of cytology, his-~
tology, ecology and paleoecology, evolu-
tionary biogeography, ontogeny and phy-
logeny.

The book presented here is based on a
wide range of references as well as on
the authors’ rescarch activity., It re-
presents a valuable work tool for re-
search workers, teachers and students.

We are looking forward with interest
to the subsequent volumes of Evolution
and Adaptation.

CORNELTA CRACIUNAS

Gogul. Gheorghiti, Radiobiolo-
gie vegetald (Plant Radiobioloay), Fditu-
ra Academiei Republicii Socialiste Roma-
nia, Bucuresti, 1987, 154 pages with 15
tables and 11 figures.

The book represents a synthesis of
the most important results obtained in
the field of plant radiobiology during
the last three decades.

The first two chapters, ,Introduction
and |, Historical review® present an
outline concerning the main steps in the
evolution of this field of research, in-
cluding the ways of investigations and

the most famous research centres in the
world,

. The action mechanism of ionizing
radiations in plants®, dealt with in
Chapter 3, is not completely understood.
1t is generally known that these radia-
tions have both a direct effect upon
the genetic material and other extremely
important biomolecules, and an indirect
effect bv means of free radicals and
racdiotoxins which appear due to irra-
diation. A

Chapter 4, ..Some effects induced by
nuclear radiations in plants®, describes
a complex image of physical, chemical,
genetic, morpho-histo-anatomical, physio-
logical and biochemizal modifications.

Chapter 5, ,,Radiostimulation®, outlines
the most important experimental achie-
vements which are a result of the use
of low doses of radiations in order. to
stimulate the production of valuable va-
riants in different plant species. It is
shown that irradiatling seeds is a method
widely used in agriculture,

Chapter 6, ,Factors modifying plant
radiosensitivity, analyzes the relation-
ship between radiations and some phy-
sico-chemical and biological elements. It
results that the effects of radiations
with a high ionization density are but
little influenced by the environment,
while in the case of radiations with low
density, epvironment is an important
factor. At the same time, when the ra-
dations do not surpass a certain dose,
plants have the capacity to localize the
disturbances.

We may conclude by saying that the
book is outstanding not only because
of the multitude of information it con-
tains, but also due to the elegance of its
style. )

PANTE GHERGHEL -

Detrimental Effect of Dusts Emitted
by various Industries on Trees and Fo-
rest Biotope, Edited by J. Greszta.
Department of Forest Ecology, Agricul-
tural Academy, Krakéw, 1988, 195 pages
with 47 tables, 34 figures and 7 plates
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with photographs and scanning electron
micrographs.

The work published as No. 18 of ,Les-
nictwo" (Forestry) series of |, Zeszyty
Naukowe Akademii Rolniczej w Krako-
wie" (Scientific Papers of Cracow Agri-
cultural Academy) comprises 11 papers.
The introductory paper written by Pro-
fessor Jan Greszia and other 9 papers
are devoted to a field experiment car-
ried out with the aim to investigate the
action of different amounts of dusts sam-
pled from electro-filters of various in-
dustrial works on the ecosystem of the
Niepolomice Forest located at a distance
of about 25 km fromm Cracow,

Experimental plots of 240 m? each
were established and treated with dusts
from zinc, cadmium, aluminum and iron
smelters and from an electric power
station and a cement plant.

For dusts from the zinc and cadmium
smelters the decisive toxic components
were Cd, Zn, Pb and Al The toxicity
of dusts from the aluminum smelter de-
pended on the large content of Al, Na
and F. The {ransitory negative action ot
dusts from the iron smelter, electric po-
wer station and cement plant was due
to the large content of Al and Na and
to high salinity and a change of soil pH
in the alkaline direction; these. dusts are
classified as non-toxic.

The applied doses of dusts were 100,
500, 1000, 2000 and 5000 t km—?2 year—!.
The plots were separated by a 10-m
buffer zone. The experimental area in-
cluded also control plots. The plots were
randomly arranged in pine (Pinus sil-
vestris) stands of the same age (about 40

years). On some plots the pine was
mixed with single specimens of oak
(Quercus - robur) and Dbirch (Betulu

verrucosaj. The average number of trees
per plot was 22, Dusts were sown by
hand during a year and a half under the
tree canopy. The first application with
1/4 of the annual dose was performed on
August 20—25, 1980 and was followed by
treatments with the same dose carried
out at 3-month intervals,

Five-year studies concerned each kind
and amount of dusts separately. The de-
terminations included the action of dusts
on the chemical properties of soil (J.
Greszta), dynamics of humus (J. Greszta,
A, Nosek and T. Wachalewski), physico-
chemical properties of groundwaters (5.
Braniewski), soil microorganismus and

7 — Biologia 1/1989

enzymatic activities (J. Zwolinski, J. Ol-
szowski, G. Olszowska and B. Zwo-
linska), mycelial length and biomass of
fungi in soil, humus and litter layer (K.
Turnauw), mycorrhizal status of herb-
layer plants (K. Turnau), mycorrhiza of
Vaccinium myrtilius (K. Turnau), vege-
tation (S. Braniewski and E. Chrzanow-
ska) and epigeal arthropods (J. Chlodny
and B. Styfi-Bart.

The results showed that the intensity
of the action of dusts on forest ecosystem
was a function of their amount and
time. Since the adusts have been only
brought in during a period of a yearand a
half, the changes occurring in the envi-
ronment should be to a greater extent
associated with the time of action. This
was confirmed by the fact that even the
dusts classified as non-toxic caused sig-
nificant changes in the soil environment
during the second and third year of the
experiment. The changes were manifest-
ed on all plots where the applied dose
exceeded 500 t km—?2 year—! and with
the strongly toxic dusts (i.e. those from
the zinc, cadmium and aluminum smelt-
ers) already when the dose was
100 t km—* year—1.

The rate of devastation of the envi-
ronment under the action of dusts from
the zinc, cadmium and aluminum smelt-
ers was similar, but the mechanisms
of action and the feedbacks were dif-
ferent.

Duists from the aluminum smelter act-
ed very intensively, but during a rather
short period. During the b-year experi-
ment the disappearance of the vegetal
cover from the f{reated plots, the inhi-
bition of soil processes etc. were observ-
ed in the first 3 years and then as a
feedback the conditions almost reverted
to the initial state. The full cycle of
changes was to a small degree affected
by the magnitude of the applied dose
of these dusts.

On plots where the particular links
of the forest ecosystem declined owing
to the high concentrations of heavy me-
tals (Zn, Pb and Cd) the process of ho-
meostasis occurred very slowly and dis-
tinctly depended on the magnitude of
the applied dose. It is estimated that
without human interference the area de-
vastated by the experiment will not re-
gain 1ifs productive capacity before a
lapse of tens or even hundreds of years.

The topic of the last paper (by A.
Gruszka) is a laboratory experiment
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dealing with the effect of acid rain si-
mulated by sulphuric acid solutions of
pH 2—6 on the germination of Pinus
stlvestris and Larix europaea seeds. It
was found that with increased acidity
of the simulated rain the germination
capacity of pine and larch seeds consi-
derably decreased.

The experiments described in this vo-
lume may serve as models, from both
conceptual and methodological view-
points, for similar investigations on en-
vironmental pollution. Therefore, the vo-
Iume is a useful source of information
for specialists working in the field of
¢nvironmental pollution and protection.

STEFAN KISS

J. S z e g i, Cellulose Decomposition and
Soil Fertility, Akadémiai Kiadd, Bu-
dapest, 1988, 186 pages including 42
tables and 33 figures.

Cellulose is the organic substance
occurring in nature in the greatest quan-
tities; it is the most abundant compo-
nent of plant residues. Therefore, its
microbial decomposition is of major im-
portance for soil fertility and, more ge-
nerally, for the biological cycle of car-
bon, for maintenance and perpetuation
of life on our Planet.

Professor J. Szegi’s new book is a
monograph reviewing a vast literature of
investigations on cellulose microbiology
and biochemistry, including the inves-
tigations on cellulose decomposition car-
ried out by him for more than a decade
and a half; results of his investigations
are discussed in comparison with those
described by other authors.

The book consists of Preface (p. 7),
10 chapters (pp. 9—165), References (pp.
167—180) and Subject index (pp. 181—
186).

The chapter headings will be speci-
fied below; the contents of subchapters
will also be mentioned: Cellulose source
in nature and the ecological significance
of its decomposition; The chemical struc-
ture of cellulose and the mechanism of
its decomposition; The major groups of
cellulolytic microorganisms (anaerobi:
and aerobic bacteria, actinomycetes and
fungi); The occurrence of cellulolytic mi-
croorganisms under different <climatic
and soil conditions; The effect of meta-
bolic products of cellulolytic microorga-

nisms on the growth of other snil micro-
bes; The activity of cellulolytic micro-
organisms under ditferent environmen-
tal conditions (the effect of temperature,
soil moisture, pH, nitrogen source, salt
concentration and pesticides on the
growth of cellulnlytic microorganisms
and decomposition of cellulose); The in-
teraction of cellulose, hemicellulose and
lignin decomposition; Significance of
cellulose carbon source in the decom-
position of humus materials; Applica-
bility of cellulolytic activity for the de-
tection ol biological activity of soil (de-
termination of cellulose-decomposing ac-
tivity by measurement of CO, produc-
tion, by organic matter oxidation with
chrome sulphuric acid and by cellulose
tests); Possibilities of cellulose tests in
Hungary (the effect of fertilization and
vegetation on the cellulose-decomposing
activity of soil; comparative investiga-
tion of cellulose-decomposing activity in
different soils).

This valuable book presents much in-
terest for a broad circle of readers, es-
pecially for soil microbiologists and bio-
chemists and also for environmentalists.

STEFAN KISS

Insekten Mitteleuropas, Herausgegeben
von Ulrich Sedlag, Ferdinand En-
ke Verlag, Stuttgart und Deutscher
Taschenbuch Verlag, Miinchen, 1986, 408
Seiten mit 961 Abbildungen.

Das von einem Autorenkollektiv
geschaffene und von Prof. Dr. Ulrich
Sedlag herausgegebene Werk ist ein aus-
sergewothnliches Arbeitsgeridt im Bereich
der Entomologie, sowohl fiir Lehrkifte
als auch fiir Studenten, im Laboratorium
sowie auch bei Beobachtungen im
Freien.

Im ersten Teil der Arbeit wird ganz
kurzgefaBt die Morphologie des Insek-
tenkdrpers vorgestellt und die hemime-
tabole und holometabole Entwicklung,
sowie die wichtigsten Larventypen
beschrieben. Die Insekten sind als Be-
standteil der Bioz6nosen in Verbindung
mit Arten aus anderen systematischen
Gruppen dargestellt. Das Werk umflafit
eine allgemeine systematische Ubersicht
der Insekilen, einen Bestimmungsschliis-
sel bis auf das Niveau der Ordnungen,
ferner eine Beschreibung der Umwelt, in
welcher die Insekten leben, die Bedeu-
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tung der Insekten fir den Menschen,
die Technik der Insektenfotografie, Me-
thoden und Gerate fir Sammeln und
Priparation.

Der grifite Teil des Werkes (323 Sei-
ten) enthdlt die Beschreibung, in syste-
matischer Ordnung, der wichtigsten In-
sektenarten aus der Tierwelt Mitteleuro-
pas (insgesamt 962 Arten). Fir jede Ord-
nung wird zuerst eine Beschreibung der
wichtigsten morphologischen Merkmale
und der allgemeinen Biologie der Grup-
pe gegeben. Bei den wichtigsten Ordnun-
gene, z.B. Heteroptera, Homoptera, Co-
leoptera werden die Unterordnungen,
Familien und Gattungen gegeben. Bei
der Beschreibung der Arten sind die
Korperdimensionen, die  spezifischen
morphologischen Merkmale, die I.ebens-
stidtte, die Erndhrungsweise der Larven
und Erwachsenen, die Generationsanzahl
pro Jahr, und bei phytophagen Arten
von okonomischer Bedeutung die Be-
schddigungsweise angefithrt, Alle eor-
wahnten Arten sind durch Farbzeichnun-
gen veranschaulicht, die sehr viel bei
der taxonomischen Identifikation des
gesammelten entomologischen Materials
helfen. Fir Arten, die sexuellen Dimor-
phismus aufweisen, sind in den Abbil-
dungen beide Geschlechter dargestellt
und fir diejenigen, die Eigenheiten bei
der Eierlegung, Larven- und Puppen-
morphologie haben, sind Abbildungen
mit den Eiern, Larven und Puppen der
betreffenden Arten zugefiigt.

Die sehr klare Beschreibung der spe-
zifischen und der Gruppenmerkmale, so-
wie die besondere Qualitdt der Abbildun-
gen sind hervorzuheben,

Das Werk ist durch ein kurzes ABC
der im Text erwidhnten wichtigsten
Fachausdriicke und durch ein Arten-Re-
gister ergéanzt.

NICOLAE TOMESCU

Jean Louveaux, Albinele si
cresterea lor (Les abeilles et leur éle-
vage), Ed. Apimondia, Bucuresti, 1988,
254 pages, avec 118 figures et 8 tableaux.

La traduction roumaine de ce livre
(due a Carmen Hotoboc et Anca Vasi-
lescu) s’adresse surtout aux apiculteurs,
mais elle est également utile pour ceux
qui étudient les abeilles, pour les bio-
logues et les agronomes et pour tous ceux
qui sont intéressés & se faire une image

sur la biologie des insectes, sur les rap-
ports d'entre ceux-ci et les plantes, sur
T'apiculture et les produits apicoles.

Le premier chapitre, .Les abeilles®,
résume les connaissances les plus impor-
tantes sur la biologie de l’abeille, au
point de vue tant de l'individu que dela
colonie d’ensemble. Ce qu’on doit remar-
quer c'est soin que l'auteur prend pour
mettre en évidence l'importance dans la
pratique apicole surtout des dates con-
cernant les organes sensoriels, les phé-
romones, le cycle annuel de développe-
ment de la colonie ct le cycle biologique
des trois catégories d'individus qui com-
posent une colonie.

Le deuxiéme chapitre, , Les abeilles et
les plantes®, est fondé sur deux problé-
mes: les plantes en tant que source de
nectar, pollen et propolys (on y caracté-
rise une partie des 436 espéces de plan-
tes melliféres de la flore francgaise) et le
role des abeilles dans la pollinisation de
certaines plantes de culture importantes,
De ce dernier point de vue, 'auteur est
d’avis, 4 <6t d'autres spécialistes, que
lagriculture moderne doit ,intégrer
l'apiculture en facteur de production et
d’équilibre biologique®.

Le troisiéme chapitre, ,L’apiculture®,
représente pour les débutants dans l'api-
culture un trés bon guide sur les opéra-
tions nécessaires dans un rucher pen-
dant une année et sur la modalité de les
exécuter. Pour les apiculteurs initiés, il
est non seulement un excellent moyen
de tester leurs connaissances, mais aus-
si une source de nouvelles informations.

Le quatriéme et dernier chapitre, ,Les
produits du rucher®* (le miel, la cire,
le pollen, la gelée royale, le propolys), se
rapporte spécialement au miel, que
I’auteur considére avant tout un aliment
énergétique, sans négliger pourtant ses
vertus thérapeutiques. Les connaissances
sur le miel ont tant évolué, qu'a présent
on peut déterminer & partir du spectre
pollinique non seulement son origine flo-
rale, mais aussi sa provenance géographi-
que. On mentionne de méme que, parmi
les produits du rucher, ’apiculture rou-
maine utilise aussi 1apilarnil.

Gréace a la grande compétance de 'au-
teur, le travail représente un remarqua-
ble événiment éditorial, qui contribuera
au développement de l'apiculture dans
notre pays, & un plus éficace emploi
des sources naturelles — nectar, pollen,
résine — récoltées parles abeilles et
dont celles-ci enrichissent le contenu
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avece des substances propres, les enno-
blissent et les transforment en miel,
cire, gelée royale, cire vierge et pro-
polyvs.

PANTE GIERGHET,

Applied Physiological Mechanies (Bio-
medical Engineering and Computation
Series — Volume 1), Edited by D. N.
Ghista, Harwood Academic Publish-
ers, Chur, London, New York, 1979,
XXIII+901 pages with 278 figures and
21 tables.

The book treats some select physiolo-
gical phenomena from a biomechanical
viewpoint, using the appropriate rigour
of upplied mechanics. It consists of 5
physiologically based divisions (sec-
tions).

The first section (Biomaterials and
Bioenergetics) comprises 3 chapters:
Energy Transformation in the Human
Body (by J. H. V. Brown), Mechanical
Properties and Constitutive Equations of
Anatomical Materials (by S. H. Advani,
R. B. Martin and W. R. Powell) and
Heat and Mass Transport in Skin and
Subcutaneous  Tissues (by Wen-Jei
Young). The living organism is simulat-
ed as a thermodynamic system which
employs its energy to perform muscular
work, cellular growth and reproduction,
the evolution of such systems being
described as an energy related process
of increasing cellular orderliness, involv-
ing a <combination of subsystems of
lesser entropy and greater information.
The energy intake also maintains the
integrity of the anatomical tissues, whose
strain energy density functions govern
their deformation response to loading
regimes. The waste energy is expelled
as heat, whose transfer (by conduction
trough the tissue and convection
through the blood vessels) is shown to
govern the distribution of body tempe-
rature,

Section 1I (Skeletal Mechanics) also
comprises 3 chapters: Mathematical
Theories of Bone Remodelling (by S. H.
Cowen), Electrical Phenomena in Bone
— Principles and Clinical Applications
(by R. J. Jendrucko) and Lubrication of
Human Joints and Mechanism for Ar-
thritic Joints (by U. Dinnar). In the area
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of bone remodelling, the plausible me-
chanisms as well as the associated ex-
perimental studies are discussed and
theoretical formulations are presented for
linking bone loading, stress and strain
distribution in the bone, piezoelectric po-
larization and potential. Computational
developments of the presented models
would help devising precise applications
in controlling remodelling, fracture heal-
ing and prevention of osteoporosis. The
other topic in this section deals with
the mechanism of low frictional coeffi-
cient lubrication in articular joints and
its relation to the joint load capacity, a
knowledge which is useful for the under-
standing of the elevated frictional coeffi-
cient and, in general, of the mechanical
factors in osteoarthritis.

Section 111 (Cardio-Pulmonary Mecha-
nics) contains 3 chapters: Determination
of In Vivo Constitutive Properties and
Normal-Pathogenic States of Mitral Val-
ve Leaflets and Left Ventricular Myocar-
dium from Phonocardigraphic Data (by
J. Mazumdar, T. Hearn and D. N. Ghis-
ta), Vascular Elasticity -— Its Homeo-
static Role, Simplified Parametric Cha-
racterization and Determination (by M.
. Valentinuzzi, D. N. Ghista and W. W.
Nichols), Structural Mechanics of the
Lung (by G. C. Lee and R. C. Tai), Flows
in the Pulmonary Airways — Mechanics
Modelling and Clinical Applications (by
P. W. Scherer) and Pulmonary Mecha-
nics (by W. R. Powell). The chapter on
mitral valve deals with the stress-de-
formation and vibration analysis of the
mitral valve leaflet, resulting in the de-
velopment of nomograms enabling the
computation of the associated wvalues of
the leaflet stress and elastic modulus
corresponding to a set of monitorable
values of the leaflet size parameter, de-
formation and pertinent frequency of the
heart sound vibrational spectrum. The
chapter on wvascular elasticity provides
empirical as well as rigorous mechanics
formulations for determining the elasti-
city parameters, which are relevant in
characterizing arterial diseases. The
chapters on pulmonary mechanics pro-
vide details about the lung macro— and
microstructural mechanics, airway me-
chanics, gas exchanges -and pres-
sure deformation of lung structures, with
the aim of characterizing and distinguish-
ing alveolar and bronchial inflamma-
tion, constriction and congestion and for
obtaining quantitative guidelines for ad-
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ministration of anaesthesia and positive
pressure mechanical ventilation.

Section IV (Uterine and Urological
Mechanics) consists of 3 chapters: Ute-
rine Biomechanics (by J. T. Conrad),
Functional Mechanics of the Kidney (by
P. H. Abbrecht and P. J.Palatt) and Mo-
delling of Uretral Peristalsis and Its
Clinical Implications (by R. Roos, B. F.
Picologlou and P. S. Lykoudis). The pass-
ive and contractile properties of the ute-
rus and its mechanics during labour are
presented in the first chapter, while the
other two deal with the mechanics of the
kidney and the upiper urinary tract. The
mechanics of renal functions at the ne-
phron, glomerular and tubular levels are
presented along with the associated cli-
nical evaluations of renal perfusion, glo-
melural filtration rate and renal tubular
function.

The last section (Ocular and Vestibu-
lar Mechanics) also contains 3 chapters:
Fluid Dynamics of the Eye (by R. Col-
lins), Mechanics of the Tonometry of the
Eye (by A. Kalnins and D. P. Updike)
and Modelling of the Vestibulo-Ocular
Reflex and Its Use in Clinical Vestibular
Analysis (by R. Schmid, A. Buizza and
D. Zambarbieri). Rigorous mechanics
analyses are presented for the applied
force vs. deformation characteristics, in
terms of the intraocular pressure, geo-

metrical and mechanical properties of
the corneal-scleral shell, and for the in-
duced eyeglobe volume-time variations,
in terms of the ocular pressure-time va-
riations, aqueous humour inflow-out-
flow rate, blood vessel volume and ocu-
lar and blood vessel rigidities. In the
chapter on the vestibulo-ocular reflex, a
comprehensive mathematical model is
derived for the intrepretation of vestibu-
lar disorders and a microcomputer based
system is developed for the automated
analysis of rotatory vestibular tests.

In general, the book is intended to de-
monstrate to students, researchers and
practicing engineers the use of engineer-
ing mechanics disciplines (Elasticity,
Fluid Mechanics, Control Systems Vibra-
tion Theory, etc.) in physiology and me-
dicine.

CORNELIU TARBA
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M. Valentinuzzi, The Organs of
Equilibrium and Orientation as a Con-
trol System (Biomedical Engineering and
Computation Series — Volume 2), Har-
wood Academic Publishers, Chur, Lon-
don, New York, 1980, XIV 4194 pages
with 34 figures.

The study of the structures and func-
tions which infervene in the maintenance
of the human body equilibrium and
its orientation in space has become of
paramount importance due mot only to
clinical needs but also to the pro-
blems raised by the technology of
Aeronautics and Cosmonautics. The pre-
sent book is an example of such a study
and represents an integral approach to
the knowledge of the equilibrium-orien-
tation system in the frame of the sys-
temic-cybernetic methodology.

After a general introduction (Chapter
I), in which the author gives a sketch
of the origin of the system concept, the
present definition of it and of the con-
trolled systems, the book deals with re-
ceptors and effectors, inputs and outputs,
nervous pathways, psycliological aspects
and exploration techniques. As much as
possible, mathematical models are given
which have either a quantitative useful-
ness or a conceptual value.

Chapter II (Receptors and Effectors of
the  Equilibrium-Orientation  System)
treats in some mathematical details the
otolith-macula complexes and the recep-
tors of the semicircular canals and deals
briefly with the auditory, visual, olfac-
tory, gustatory and other types of recep-
tors. Of the effectors, a special attention
is given to the problem of the muscle
motor and the oculo-orbital apparatus.
but the osteomusculature and the visce-
ral effectors are also treated.

Chapter I1I (Inputs and Outputs of
the  Equilibrium-Orientation  System)
comprises 3 subchapters. The first deals
with physiological inputs and outputs,
including the effect of gravity, linear
and angular acceleration, influence of
sleep on labyrinthine nystagmus, the op-
tokinetic nystagmus and the motion sick-
ness; the second discusses the genera-
tion of ocular movements and the thiri
treats the psychophysiological inputs and
outputs (perception of the visual verti-
cal, oculogravic illusion and other types
of illusions, cupulometryv, influence of
labyrinth stimulation on visual percep-
tion, image fixation on the retina and
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space perception and orienlation i
spacey.

Chapter IV (Nervous PPathw: and
Connections of the Equilibrium -Orienta-
tion System) encompasses a series of sys-
temic secters (fabyvinth, auditory, visual,
olfactory, gustatory, {halamaocoriicnl, ce-

rehellum, cerchrum, spinal cord, auto-
nomic nervous syvstem and {he reticuiar
formation) and o desert of

transmission of signal~ along the
vous oathwavs, giv sevoeral o phiveic
mathematical medols of the aven and of
the nerve exczitation and conduction as
well as of the svnaptic fransmission and
of the transduction in the labviinth re-
ceptors.

Chapter V (Expleration Techinigues for
the Fquilibrium-Orientation Syvstem) re-
fers shortly to some nen-instrumental
procedures (dysmetria, ataxia, ention

tremor, cerebellar nvstagmus, robhound,
hypotonia, chorea, athelosis, eic) and

10 some simple instruments or sophisti-
cated apparatuses hy means of ich
guantized stimulations are applied to the
receplors and thic wicwr of the effec-

ors is monitored and recerded. These
include: caloric and optokinetic tests,
galvanic stimulation, electronyvstavmo-

graphy, von Stein's goniometler, test rail
batteryv, parallel swinging device, Ba-
rany's chair, human disorientation dovice,
Coriolis acceleration platforin, Langley
rotating space station simulator. manned
revolving space station simulator and
others.

Final considerations  are  given in
Chapter VI and the book closes with o
long list of references (lmost 3003,

t may be concluded that the bock has
heen designed as an introducti
suhject, a guide to feaching !
same tine as a reference for thoe
and oxperimental researchers,

CORNELIU TARBA

Strees, The Kole of Catecholamines and
Other Neurolransmitters, Volumes 1 and

2, Edited by E. Usdin, R Kvet-
nansky and J Axelrod, Gordon

and Breach Science Publishers, New
York, London, Paris, Monireux, Tokyo,
1984, XXX +606+4+493 pages with 300 fi-
gures and 93 tahles.

Stress continues to ho o con
Liot research tfopic with wi.c

into physiclogy, medicine and psycho-
logy. The great number of studies in-
quiring into the mechanisms of stress
stand proof in this respect. Several
meetings organized in Czechoslovakia
dealt with the problem of catecholamines
in stress.  These two volumes contain
thie Procecdings of the Third Internatio-
nal Symposium held in Smolenice Castle
in 1983; they are edited by three impor-
tant scientists: the late Earl Usdin, Uni-

versity of California, Irvine, Richard
Kvetransky, Institute of Experimental
Endocrinology, Bratislava and Nobel

prize winner Julius Axelrod. Nationul
Institute of Mental Health, Bethesda.
Tihe work (05 studies carried out by
rescarches from 19 countries) offers an
extensive and comprehensive coverage
of the following themes: stress theory,
with an introductory lecture of J. Axel-
rod: brain catecholamines, other neuro-

transmitters, and neuropeptides under
stress; neurotransmitters in  regulation

of hypothalamic-pituitary functions un-
der stress (adrenocorticotropic, lactotro-
niz and vasopressin systems): catechol-
amine-related enzvmes under stress:
plasma catecholamines under stress and
during adaptation:; central regulation of
neripheral sympathetic system under
stress: adrenergic and corticosterone re-
ceptor under siress; release of opoid
peptides under stress; catecholamines
and  prenatal  stress;  stress-induced
chianges in man under normal and patho-
logical conditions: space flights, neuro-
transmitters and hormones.

The velumes contain a list of active
participants, abbreviations of terms and
detailed indexes of authors and subjects.

One of the main positive features of
this work is that it also approaches the
effects on stress of neurotransmitters and

hormones other than  catecholamines
(vasopressin  and other pituitary hor-

mones, renin, beta-endorphins, prostaglan-
dins, acetvlcholine etc.). Therefore, much
wider overview of the neuroendocrine
phencmena and mechanisms involved in
the stress reactions is provided.

Most papers are experimental, perform-
cd in vivo, especially on rats. or in
vitro. The main stress model was acute
or chronie immobilization; this allows
comparison of data but restrains the
methodology. Several modern neurophy-
siological and bicochemical methods for
the assessment of ncurotransmitters and
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enzymes are used; few studies utilize
behavioural indices.

Among the newer forms of stress, the
neonatal stress and especially the stress
problems posed for the astronauts by
space flights (weightlessness, hypergra-
vity, hypokinesia, etc.) are discussed. The
implications of stress in metabolic and
structural disturbances, especially for the
cardiovascular system, are hriefly men-
tioned.

The neurcendocrine, multidisciplinary
approach, characteristic of modern stres-
sology, is convincingly developed. Al-
though the importance of the individual
psychological appraisal of stress and
emotional phenomena is underlined, a
wider psychoneuroendocrinologial explo-
ration and collaboration with psycholo-
gists appear desirable in the future.

On the whole, the book is an excellent,
authoritative review of neuroendocrino-
logy of stress, making it of great inte-
rest not only for researchers in the field,
but also for researchers in many areas
of biological sciences.

PETRU DEREVENCO

E. I. Andreyuk, G. A, Tutines-
kaya, A, N. Dul’'gerov, Pochven-
nye mikroorganizmy i intensivnoe zemle-
pol’zovanie (Soil Microorganisms and
Intensive Land Use), Izdatel'stvo ,Nau-
kova Dumka®, Kiev, 1988, 192 pages with
44 tables and 22 figures.

The authors of this book are well-
known researchers working in the D.K.
Zabolotnyi Institute of Microbiology and
Virology ot the Academy of Sciences of
the Ukrainian SSR. They carried out
valuable fundamental and applied re-
search in soil microbiology and enzyro-
logy, especially in relation to the irriga-
tion of soils, This explains the fact that
microbiology and enzymology of the ir-
rigated soils are the central tfopics of
the book. Due to the thorough and up-to~
date review of the investigations on
these topics, the book by Dr. Andreyuk
and her co-workers is a very impor-
taigt and useful source of information
for a broad circle of readers interested
in modern, intensive agriculture. Of
course, the authors review not only their
own investigations, but also those de=s-
cribed on these topics in the world li-
terature. In this respect, we empasize
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that a great number of papers (B73)
are quoted. We also underline the cla-
rity of descriptions and the high qua-
fity of figures.

The book consists of two parts.

Part I, ..Soil Biology in the Intensive
Agriculture” (pages 5—133), comprises 4
chapters. We specify the chapter and
subchapter titles: Chapter 1, The soil as
a multi-component system (aqueous phase
of soil; gaseous phase of soil); Chap-
ter 2, Soil organic matter (humus of ir-
rigated soils; microbial decomposition of

humic substances); Chapter 3, Microor-
ganisms and microbial  processes in
soil (microbial coenoses in soil — an

active component of biogeocoenosis; en-
zyme activity as an indicztor of soil bio-
logical activity; influence of soil humi-
dity on the number of microorganisms,
activity of microbial and enzymatic
processes); Chapter 4, Agrochemical and
reclamation techniques of the irrigated
crop farming -— basic factors of the an-
thropogenic effect on the microbial coe-
noses in soil (influence of irrigation re-
gimes on the soil microflora; influence
of mineral fertilizers on the number
of microorganisms and the biological
processes in irrigated soils; microbiolo-
gical processes in different crop rota-
tions; influence of reclamation on the
microbiological processes in secondarily
salinized irrigated soils and solonetzs;
development of microflora in soils un-
der long-term irrigation; ecological eva-
luation of the influence of irrigation on
tiie soil microflora).

Part 1I, , Methods of Soil Research®
(pages 136—187), also comprises 4 chap-
ters. In Chapter 1, methods are describ-
ed for studying some physical and
chemical soil properties (humidity; soil
air; redox conditions; N-containing sub-
stances). Chapter 2 deals with methods
of the soil organic matter research (glo-
bal organic carbon content; humus
groups and fractions; nonspecific com-
pounds). Methods for studying microbial
coenoses in soil (number and biomass of
microorganisms in soil; ecological-tro-
phic groups of soil microorganisms; ac-
tivity of microbiological processes) are
the topics of Chapter 3. Chapter 4 is
devoted to methods for determining en-
zvme activity in soil (hydrolytical de-
composition of organic substances; acti-
vity of oxidoreductase enzymes).
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Finally, we think that the appearance
of this book was a significant event in
the contemporary history of soil micro-
biology and enzymology.

STEFAN KISS

Organisation sociale chez les vertébrés
(Social Orgtinization in Vertebrates), l.es
colloques de I'INRA No. 38, Editions
INRA, Paris, 1987, 222 pages with 63
figures included in the text and 19 ta-
bles.

The differentiation between ecology
and ethology is clear only at concep-
tual level. When studying population
structure, interactions inside the popu-
lation, use of space and resources, it is
not easy to find sharp lines between
ecology and ethology. This is the situa-
tion also in the work reviewed here
which comprises 16 articles on social or-
ganization in vertebrate populations,
that represent contributions to the study
of animal behaviour presented at a col-
loquium of the Société francaise pour
I'étude du comportement animal, held in
Toulouse (France) in December 1985.

The major topies of the colloguium
were the organization and structure of
groups in populations, interactions and
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biocommunication, and utilization of
space and resources, e, spatial structure
in animals.

The [irst section deals with social
biology in Roedeer (Capreolus capreo-
lus), Wild boar (Sus scrofa), Mountain
sheep  (Ovis  ammon  musimon) and
Chamois (Rupicapra rupicapra), and in
some rodents. Papers from the second
section deal with social factors in Maca-
que Nonkeys (Macaca muldtta, M. fasci-
cularis, and M. tonkeana), social integra-
tion in calves, and in Pine Marten (Martes
mattes), and marking  behaviour in
Roebuck (Capreolus capreolus). The
last section is dedicated to population
structures in Baboons (Papio  papio),
trophic behaviour in Egrets (Egretta gar-
zetta) from the Camargue (Rh@ne Del-
ta), population dynamics and spatial
structure in Wood mouse (Apodemus
sylvaticus), social integration in Wild
boar and, despite the title of the vo-
lume, a paper deals with social organi-
zation in Insects.

All contributors are working in vari-
ous universities of France or in re-
search laboratories of the CNRS net-
work. They have communicated in this
work original facts on population bio-
logy of some vertebrates, which can
be useful for ecologists, ethologists, a-
gricultural and forest biologists.

BOGDAN STUGREN
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In cel de al XXXIV-lea an (1989) Studia Universitatis Babes-Bolyai apare in
specialitatile:

matematica

fizica

chimie
geologie-geografie
biologie

filosofie

stiinte economice
stiinte juridice
istorie

filologie

In the XXXIV-th year of its publication (1989), Studia Universitatis Babes-
Bolyai is issued as follows:

mathematics
physics

chemistry
geology-geography
biology
philosophy
economic sciences
juridical sciences
history

philology

Dans sa XXXIV-e année (1989), Studia Universitatis Babes-Bolyai parait dans
les spécialités:

mathématiques
physique

chimie
géologie-géographie
biologie

philosophie

sciences économiques
sciences juridiques
histoire

philologie



43 869

Abonamentele se fao la oficiile postale, prin factorii pos-

tali si prin difuzorii de presd, iar pentru Istrdindtate prin

~ROMPRESFILATELIA®“, sectorul export-import presa,

P. O. Box. 12—291, telex. 10376 prsfir, Bucuresti Calea
Grivitei nr. 64—66.

Lei 35



