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ARTIGOS GERAIS E DE REVISAO

BROTERIA GENETICA, Lisboa, XIV (LXXXIX), 129-140, 1993

A IMPORTANCIA DE SER BACTERIA

A. MADEIRA-LOPES

Laboratério de Microbiologia
Instituto Gulbenkian de Ciéncia
Apartado 14, 2781 Oeiras Codex

ABSTRACT

A heterogeneous group of cellular organisms, bacteria have been successively
placed together with Animals, Plants and Protists, only to recently be given a king-
dom of its own (Monera, Procaryonts), and later on to be split into two superking-
doms or domains (Eubacteria, Archaebacteria | Bacteria, Archaea). The variety of
their metabolism turns the biogeochemical cycles on, even in extreme environments.
Bacteria are, probably, the ancestors of the eucaryontic cells, and their organelles,
and play an important role in keeping them healthy, or disrupting their balance.

INTRODUCAO

Os primeiros, dentre os organismos a que hoje chamamos bactérias, terio sido descri-
tos por Leecuwenhoek (1677, 1683), ¢ incluidos nos ANIMAIS. Para ele, o movimento era
muito importante para dada forma ser considerada viva, tanto que: “...Além do descrito, a
maior parte dessa matéria [massa interdentaria] consistia dum grande nimero de linhas,
bastante diferentes umas das outras em comprimento mas todas da mesma largura; umas
eram direitas, outras eram dobradas, e dispostas desordenadamente. E como, anteriormen-
te, eu tinha visto pequenos animais vivos com a mesma figura, fiz todos os esfor¢os para
ver se nestes também havia vida; mas ndo consegui ver em nenhum deles o minimo movi-
mento que se parecesse com o que quer que fosse vivo...” ( ver Madeira-Lopes 1982).

Ja Cohn (1875), com base em muito mais formas, achava que as bactérias deviam ser
consideradas PLANTAS, pois “estdo em rela¢do directa e intima com organismos [algas
azuis, hoje cianobactérias] que sido indiscutivelmente algas™. A propria existéncia dalgu-
mas das formas mais pequenas seria duvidosa se elas ndo ocorressem em nimeros tio
grandes”.

1993 129



Entretanto, em 1866, tinha Haeckel passado as bactérias para os PROTISTA, reino
que compreendia organismos que ndo eram nitidamente animais nem nitidamente plantas
(algas, protozodrios, espongiarios, fungos e bactérias). Ha aqui a disparidade da concorrén-
cia de duas classificacdes na mesma época, em que a mais avangada foi proposta antes ¢
ndo reconhecida, pelo menos inicialmente. O mesmo acontece presentemente, ¢ com muito
menos razio, pois a comunicacio ndo ¢ problema, sé a casmurrice ¢! Além disso a propos-
ta de Cohn foi levada a efeito em 1853, e apenas reafirmada em 1875.

MONERA foi um reino inventado por Copeland, em 1938, e utilizado por Whittaker
(1969) na sua célebre classificagio ainda hoje infelizmente utilizada quase universalmente, com
ou sem pequenas modificagdes (Whittaker and Margulis 1978; Margulis and Schwartz 1987).

E que, em finais dos anos 60, inicio dos 70, o reconhecimento da diferente arquitectu-
ra das células bacterianas tinha sugerido a formagdo do super—reino dos PROCARION-
TES. por oposi¢do ao dos Eucariontes (contendo este todos os organismos nio-bacteria-
nos). Murray (1974) descreveu entdo as caracteristicas citologicas, ultrastruturais,
bioquimicas ¢ biofisicas usadas na distin¢ido dos dois tipos de organizagio celular ( Madei-
ra-Lopes 1982, 1987, 1991b).

DEFINICAO

Bactérias sdo um grupo heterogéneo de organismos (para generalidades. ver Madeira-
—Lopes 1987, 1991b):

a) celulares (geralmente unicelulares, alguns pluricelulares);

b) de volume geralmente inferior a 50pum? (correspondente a esferas até 4pm de dia-
metro (Sarcina), cilindros — como Bacillus — ou hélices — Spirillum — até 2um de diametro
¢ 10um de comprimento); no entanto, bactérias muito maiores tém sido descritas: Beggia- ‘
toa, uma bactéria sulfuricante (usa H,S como dador de electroes duma respiragio aerdbia),
surgiu em formas ovdides com 120pum de comprimento (Jannasch 1989 et al.); Spirochae-
ta plicatis, uma hélice com 0,75um de didmetro ¢ até 250pum de comprimento, contendo |
virias células (Blakemore and Canale—Parola 1973); Epulopiscium fishelsoni, um habitan-
te do intestino do peixe-cirurgiao, atinge 600um x 80um (Fishelson er al. 1985, Angert
and Clements 1993); a Fig. 1 mostra as dimensoes relativas de quatro bactérias;
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DIMENSOES DAS BACTERIAS
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Fig. 1 — Comparagio das dimensoes de quatro bactérias. A maioria das bactérias conhecidas tem

dimensoes inferiores a Bacillus megaterium.

¢) a maioria com um tipo caracteristico de parede celular, contendo peptidoglicano
(cubactérias), ou ndo (arquebactérias), e algumas sem parede (Doyle 1992);

d) com flagelos, quando presentes. do tipo 1 (Macnab and Parkinson 1991), e nio
2x9+2 como os flagelos e os cilios dos eucariontes (Blair and Dutcher 1992); por exemplo,
os flagelos do gigante Epulopiscium sio indicativos da sua condigio bacteriana (Clements
and Bullivant 1991); certas bactérias com forma de hélice flexivel (espiroquetas) possuem
flagelos interiores (filamentos axiais);

¢) com diferenciagio celular, tipica de certos géneros (ver Madeira—Lopes 1991b):

el) desdiferenciavel — como enddsporos (cujo desenvolvimento tem sido objecto de
interessantes trabalhos — Strauch and Hoch 1992, 1993), por vezes acompanhados de cor-
pos parasporicos (insecticidas biologicos muito especificos), conidios, cistos, acinetas, to-
dos eles capazes de voltar a condigio vegetativa;

e2) ou nao-desdiferenciivel — como bacterdides, heterocistos, ambos fixadores de
azoto atmosférico — que ndo voltam a prévia condigio vegetativa;

f) com reduzido grau de diferenciagiio do sistema membranoso (sem envélucro nu-
clear, mitocéndrias, cloroplastos, reticulo endoplismico ou aparelho de Golgi), mas em
certos organismos com mesossomas, vesiculas fotossintéticas, vesiculas nitrogendsicas: a
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bactéria Epulopiscium ¢é rica em membranas (continuas com a membrana celular) mas o
seu nucleo é desprovido de envélucro (Clements and Bullivant 1991), o que nao acontece,
em contrapartida, no organismo Gemmata obscuriglobus que, apesar de possuir envolucro
nuclear, ¢ considerado bactéria pela sequéncia nucleotidica do seu rRNA 16S (Fuerst and
Webb 1991);

g) com um tnico sistema de sintese proteica ribossémica, sendo os ribossomas do tipo
70S (com subunidades 30S ¢ 50S). e rRNAs 58S, 16S e 238S; nesta alinea também caberiam os
protozodrios Giardia e Vairimorpha que foram colocados nos eucariontes por terem envolu-
cro nuclear (apesar da auséncia de mitocdndrias, peroxissomas ou aparelho de Golgi) e, mais
importante, pelas sequéncias dos seus rRNAs (Madeira-Lopes 1988b, 1989);

h) com sequéncias nucleotidicas caracteristicas nos rRNAs 16S e 23S, que as separam
dos cucariontes (Olsen and Woese 1993);

i) com projeccdes caracteristicas das subunidades dos ribossomas (Lake et al. 1984).

S6 em bactérias se tem encontrado (para generalidades, ver MadeiralLopes 1985b,
Gottschalk 1986):

) diazotrofismo (utiliza¢do de azoto atmosférico como fonte de azoto), detectado em
80 géneros de cubactérias e em 3 de arquebactérias (Elkan 1992); com objectivos de ferti-
lizagdo de solos, estimula—se a fixagdo de N2 em Rhizobium (Temprano 1992) e em ciano-
bactérias (Rodriguez and Guerrero 1992);

k) respiraciio anaerdbia (em que o receptor final de electrdes ¢ diferente do oxigénio):
nitrato, sulfato, enxofre, diéxido de carbono, ferro férrico, uranio U(VI) (Lovley et al.
1991), outros ioes metalicos oxidados (Blaut er al. 1992, Stewart 1992);

1) respiragio acrobia com dador de electrdes inorginico (litoquimiotrofismo), como
amoniaco, nitrito, sulfureto, enxofre, tiossulfato, sulfito, hidrogénio, monéxido de carbono,
ferro ferroso, outros ides metdlicos reduzidos (Paul and Clark 1989, Kelly 1990, Nicholls
and Ferguson 1992);

m) fotossintese dependente de pigmentos diferentes de clorofilas (bacterioclorofilas ¢
bacteriorrodopsinas), em anacrobiose (Rao et al. 1985), e até (em bactérias aparentadas
com metilotréficas e com diazotroficas) em aerobiose (Harashima er al. 1989);

n) autotrofismo em que a fixacdo de COz2 se realiza por um processo diferente do ci- |
clo de Calvin: ciclo de Krebs invertido, sequéncia das metanobactérias, sequéncia dos eo-
citos (Fuchs and Stupperich 1985, Fuchs 1989);

o) autotrofismo desligado de fotossintese (ligado a respira¢oes, com dadores de elec-

troes orgdnicos ou inorganicos) — ver Madeira-Lopes 1988a;

p) heterotrofismo desligado de organoquimiotrofismo (ligado a fototrofismo, ou a li-
toquimiotrofismo — respiragoes aerobias ou respira¢oes anaerobias);

q) capacidade de vida em condi¢oes adversas (extremofilismo), em que as estruturas
energéticas celulares podem exibir interessantes variagoes (Krulwich and Ivey 1990):

gl contrariamente as leveduras, em que a temperatura maxima de crescimento encon-
trada (em Hansenula polymorpha) foi de 48°C (Madeira-Lopes 1992), o crescimento du-
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ma estirpe da arquebactéria Methanopyrus situou-se numa gama de temperaturas entre
85°C e 110°C (Huber et al. 1989), enquanto que a eubactéria Thermotoga (Pool 1990) foi
até aos 90°C: nio foram no entanto confirmadas noticias de organismos vivendo a tempe-
raturas até 250°C combinadas com altas pressoes (Madeira-Lopes 1984); sdo presente-
mente utilizadas ji enzimas de viarias bactérias termofilas extremas, como a DNA - poli-
merase de Thermus aquaticus (Saiki et al. 1988), e muitas outras (Cowan 1992);

q2) o psicrofilismo estd também presente em bactérias, que foram isoladas de regioes
polares (a —=20°C) e da estratosfera (a 2700m e —40°C);

q3) extremofilas sdo ainda as halobactérias, capazes de se multiplicarem em meios
com concentracoes saturantes de NaCl, cujo estudo augura potenciais aplicagdes biotecno-
l6gicas (Rodriguez—Valera 1992);

q4) as alcalifilas, tolerando valores de pH até 11,5: as aciddfilas, como Acidianus in-
fernus, crescendo a pH=1 e temperaturas de 96°C;

q3) as bardfilas, necessitando de pressoes de, pelo menos, 1 atmosfera, com éptimo a
300 atmosferas, e podendo ir até 1400 (Pool 1990, DeLong 1992);

q6) as resistentes a radiagoes ionizantes e ultravioletas curtas, como Deinococcus ¢
Deinobacter (Smith et al. 1992);

r) um papel impar nos ciclos biogeogimicos, nomeadamente no ciclo do azoto e no ci-
clo do enxofre, que s6 reac¢oes mediadas por bactérias conseguem fechar; contrariamente
a crenga geral, que baseia todo o ambiente nas relages entre animais e plantas, o fino teci-
do do equilibrio ecoldgico fundamenta—se, essencialmente, no variado metabolismo me-
diado por bactérias:

rl) algumas bactérias nitrificantes (Nitrosomonas europaea, por exemplo), sao tam-
bém metanotréficas (capazes de utilizar metano como fonte de carbono e de energia), mas
somente em condigdes de baixo teor do ido aménio (<I5ppm), o que geralmente nido acon-
tece em solos fertilizados artificialmente (Steudler et al. 1989): mais do que CO2, CH4 é
um forte gis no efeito de estufa, com um tempo de residéncia de 8-10 anos, ¢ tem-se en-
contrado aumento da sua concentragido na troposfera;

r2) outro exemplo: a recente eutrofizagio do Guadiana (Abril de 1993) pela simbiose
feto Azolla—cianobactéria Anabaena pode ter sido desencadeada por um aumento de sulfa-
to, libertador de fosfato dos sedimentos (Caraco et al. 1989): o fosfato serd o factor limi-
tante do crescimento do conjunto, uma vez que o azoto esta garantido pela fixacdo de N2
nos heterocistos da cianobactéria (Paul and Clark 1989), e o carbono pela fixagio de CO2
nas células vegetativas dos dois simbiontes; também a variagiio da concentragio de sulfato
depende do equilibrio entre a sua formagio ¢ o seu desaparecimento, ambos (ndo s6 mas
também) mediados por bactérias (Madeira-Lopes 1985b, 1988a).

CLASSIFICACAO

As bactérias tém sido classificadas com base em critérios morfologicos (desde Cohn
1875), necessidades energéticas e de fontes de elementos, utilizagdo de certos compostos,
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presenca e posicdo de flagelos, coloragio de Gram (que depende da constituiciao da pare-
de), e estes critérios continuam a constituir o fundamento da dltima edi¢io do Manual de
Bergey (Murray et al. 1984, 1986, 1989). S6 que, contrariamente a edi¢do anterior (Bucha-
nan et al. 1974), houve alguma preocupagio em separar as arquebactérias numa secgio,
dentre as 33, mas sem lhes dar o estatuto de super—reino, ou de dominio, como se vem im-
pondo ha pelo menos uma década! Outra inovagio do novo Manual foi a de incluir as cia-
nobactérias, o que tinha ja sido prometido anteriormente. Dificuldades virias, que se pren-
dem por vezes em conjugar conceitos antigos com ideias emergentes, levaram, por
exemplo, a colocar as halobactérias na Seccidio 25 — Arquebactérias, e também na Secgio 4
— Cilindros e esferas aerébios Gram negativos; ja agora, por que ndo também na Secgio 3,
dos anaerdbios facultativos, ou nas Secgoes 18 e 19, dos fotossintéticos?

Nio hé ainda possibilidade duma classificacdo global de cariz molecular (Kandler
1985) que englobe a maioria das bactérias conhecidas, mas a classificagdao, muito fragmen-
tada, proposta por Woese ¢ colaboradores (Woese et al. 1990, Olsen and Woese 1993)
constituird provavelmente o nicleo donde essa futura classificagao ira partir (Fig. 2).

EVOLUCAO

A arvore filogenética da Fig. 2, foi deduzida pela aplicagio de metodologia estatistica
e logica, como a andlise de parsimonia (Caro—-Beth 1993), a resultados experimentais de

]

Fig. 2 - Arvore filogenética dos organismos celulares (Woese et al. 1990, Olsen and Woese 1993).

0 — Progenonte 10 — Metanococales
EUBACTERIAS (BACTERIA) I | — Metanobacteriales

| — Termotogales 12 — Metanomicrobiales

2 — Flavobactérias 13 — Halobactérias

3 — Cianobactérias EUCARIONTES (EUCARYA)

4 — Bactérias roxas 14— Animais

5 — Bactérias Gram positivas 15 - Ciliados

6 — Assullobactérias verdes 16 — Plantas
ARQUEBACTERIAS (ARCHAEA) 17 - Fungos

7 - Pyrodictium 18 — Flagelados

8 — Thermoproteus 19 — Microsporideos

9 — Termococales
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sequenciagdo monomérica de polimeros (nucledtidos dos rRNAs, essencialmente), en-
quanto que a sua raiz foi fixada por uma estratégia, proposta por Schwartz ¢ Dayhoff
(1978). da andlise da hipotética duplicacdo génica (inferida de sequéncias pardlogas) ante-
rior & formagdo de cada ramo primario (Olsen and Woese 1993). Ai se situa o antepassado
universal, o progenonte (Woese 1987, Sogin 1991), entidade tedrica com potencial para
evoluir em células ja semelhantes as de hoje.

O padrio fenotipico do ramo eubacteriano aponta para o caricter primitivo da fotos-
sintese (Madeira-Lopes 1986c¢) ¢ do termofilismo, este também apontado para as primeiras
arquebactérias (Noll 1992) juntamente com a anaerobiose e o litoquimiotrofismo (respira-
¢do com dador inorgidnico). Ambos os ramos seriam originalmente autotréficos e nao hete-
rotroficos, como foi inicialmente sugerido por Oparin e adoptado universalmente (Woese
1979, Loomis 1992).

Presentemente com reduzido grau de aceitagio, a proposta evolutiva de Lake e cola-
boradores (Lake et al. 1984, 1985, Madeira-Lopes 1986b). inicialmente baseada nas pro-
jeccoes (observadas em microscopia electronica) das subunidades dos ribossomas mas
também estendida (com diferente metodologia interpretativa) aos rRNAs, indica uma ori-
gem comum para cubactérias e halobactérias, grupo apelidado de fotdcitos (ver Madeira-
-Lopes 1987), e outra para metanobactérias, eucariontes e edcitos — nome este cunhado
por Lake para as arquebactérias dependentes de enxofre elementar, os Crenarchaeota de
Woese (Woese et al. 1990). De qualquer modo, também para Lake, a fotossintese seria ca-
racter primitivo (Brock 1989).

Ainda nao suficientemente exploradas, mas de aparente potencial filogenético, sdo as
sequéncias aminoacidicas das varias polimerases: DNA, RNA, transcritase inversa (Pale-
nik 1992).

Também as H*—ATPases tém fornecido algumas achas para a fogueira: as do tipo F
estio presentes nas membranas celulares de eubactérias e nas membranas interiores das
organelas eucarionticas (mitocdndrias e cloroplastos), enquanto que as do tipo V se en-
contram no sistema endomembranoso de eucariontes (vacuolos, lisossomas, endosso-
mas, aparelho de Golgi, etc.) e em arquebactérias. Um esquema evolutivo propde que
uma ATPase-V progendntica (Fig. 2, O=Progenonte) evoluiu para trés ATPases, duas V
(uma arquebacteriana e uma proto—eucariéntica, que deu a vacuolar), e uma P (eubacte-
riana) que, por sua vez, originou as mitocondriais ¢ as cloroplasticas (Taiz and Nelson
1989, Marquis 1992).

ASSOCIACAO

As bactérias associam—-se umas com as outras ¢ também com eucariontes. Em equili-
brio com as cerca de 1013 células eucaridnticas dum animal, como o homem, haverd umas
1014 ¢células bacterianas (Tannock 1988), que normalmente impedem a proliferacio de pa-
togénicos (Kaufmann and Embden 1993, Tilney and Tilney 1993). Bactérias associadas
com a partenogénese em insectos, evitam a segregagio cromossomica em 6vulos ou inter-
ferem com a cariogamia em zigotos (Stouthamer et al. 1993).

Tém-se encontrado indicios de transferéncias génicas de eubactérias entre si, de cu-
bactérias para arquebactérias ¢ para virios eucariontes, como fungos, animais ¢ plantas
(Heinemann 1991, Sprague 1991), ¢ de eucariontes para eubactérias (Smith et al. 1992).
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Esta transferéncia génica horizontal, também se tem detectado entre as organelas eucarion-
ticas: DNA das mitocondrias para o nicleo e dos cloroplastos para as mitocondrias (Ma-
deira-Lopes 1983), possivelmemte mediada por RNA (Brennicke 1992).

Os transposdes sio pedagos de DNA viajantes no mesmo ou entre cromossomas (Ma-
deira-Lopes 1986a), podendo fazer essas viagens por intermédio de RNA (retrotranspo-
soes): existe apoio experimental da transferéncia de transposdes entre c€lulas eucarionticas
(Kidwell 1992).

Os introes (sequéncias intragénicas, posteriormente excisadas), inicialmente desco-
bertos em eucariontes (Archer 1980, Woolford and Peebles 1992, Stoltzus and Doolittle
1993), e posteriormente em arquebactérias (Madeira—Lopes 1987), foram também ja des-
critos em eubactérias (Doolittle 1991). Uma proposta de filogenia dos introes (Cavalier-
—Smith 1991) envolve a sua transferéncia de eubactérias primitivas para arquebactérias,
para arquezodrios (cucariontes primitivos, ramo 19 da Fig. 2) e para metacariontes (0s res-
tantes cucariontes), enquanto que, para outros (Palmer and Logsdon 1991), os introes (pelo
menos os nucleares) teriam tido uma origem mais recente.

A origem endossimbidtica dos eucariontes tem extenso apoio experimental (Gray and
Doolittle 1982, Sogin 1991, Zillig 1991):

A parte nuclear dos eucariontes terd provindo dum organismo aparentado com arque-
bactérias primitivas (Madeira-Lopes 1984b, 1985a, 1987, 1988b, 1989), a que se terd as-
sociado uma eubactéria helicoidal flexivel (com flagelos interiores): assim teria surgido
um eucarionte do grupo 19 (Fig. 1), ainda sem mitocondrias; estas ter—se—iam originado de
eubactérias do grupo 4, as quais se juntaram outros endossimbiontes, aparentados com cia-
nobactérias do gupo 3, dando os cloroplastos (Margulis 1981, 1992, Rennie 1992). Os su-
portes destes conceitos estdo ja muito bem cimentados em variados resultados experimen-
tais: por exemplo, nas semelhancas dos rRNAs de cianobactérias, de procloréfitos ¢ de
cloroplastos (Bryant 1992). Ha, no entanto, observagoes que apoiam a hipdtese de que os
cloroplastos de certos eucariontes vieram doutros eucariontes (com nucleo envolucrado) e
cloroplastos ji formados (Madeira-Lopes 1991a).
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ASSESSMENT OF SPECIFIC
GENOTYPE x ENVIRONMENT INTERACTIONS IN
LUPINUS LUTEUS L.

L. GusMAO ('), D. COELHO-REBELO ('),
M. J. MIRANDA ('), J. BAETA (') e F. VAZ (?)

ABSTRACT

In a network of Lupinus luteus L. yield trials, within the same “Equipotential Zo-
ne for cultivar yield pattern evaluation™, the data analysis through the Joint Regres-
sion method was able to reveal significant differences of the relative cultivar yield pat-
terns, although no significance were detected on most of the individual trials using the
ANOVA conventional method. The Friedman test of the residues to the regressions,
for a 95% confidence limit, as proposed in the Trimmed Regression Method, revealed,
in some trials, an organized distribution of the residues for one genotype. This situa-
tion was identified as the result of a “specific interaction”, expressed through the seed
shedding of that cultivar. Therefore, with the present results, this method proved to be
valuable for the identification of specific interactions in Lupinus luteus L.

RESUMO

Numa rede de ensaios de produgiio de tremocilha, incluida numa mesma “zona
equipotencial de adaptagiio para a avaliagio das produtividades relativas™, a andlise
dos dados pelo método de “regressio conjunta™ permitiu detectar diferengas signifi-
cativas dos “padroes relativos de produtividade™, embora niio se tenham detectado
diferencas significativas na maioria dos ensaios, pela avaliagio pelo método conven-
cional de ANOVA. A anlise dos residuos para as regressoes, para um limite de con-
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(2) Direcgio Regional de Agricultura de Tris os—Montes. 5370 Mirandela
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fianca de 95%, tal como proposta no método das Regressoes Conjuntas Rectificadas,
revelou que, em trés ensaios, os residuos para a respectiva regressio, da cultivar
‘Cardiga’, eram excluidos da “familia” de residuos observados nesses ensaios. Esta
situagdo foi posteriormente identificada como resultante de uma “interacgio especi-
fica”, expressa pela elevada taxa de deiscéncia desta cultivar, particularmente mani-
festa em condicoes de colheita tardia. O método revelou-se, deste modo, eficiente pa-
ra a identificagiio de situagoes de interacgiio especifica em Lupinus luteus L.

INTRODUCTION

In a previous paper (Gusmio er al., 1992), it was shown how the “specific instability”
(Eberhart and Russell, 1966) can be further analysed in order to assess the specific “ge-
notype x environment” interaction situations.

Based on the joint regression method. first proposed by Mooers (1921) and latterly de-
veloped after Finlay and Wilkinson (1963), it was shown, for triticale relative cultivar eva-
luation (Gusmdo et al., 1992; Mexia er al..1992), how the Friedman test (Friedman, 1937) of
the residues to the regressions can be used to assess the situations of specific genotype x en-
vironment interactions. In the present paper, we evaluate the effectiveness of this procedure
to assess specific genotype x environment interaction in Lupinus luteus L. cultivars.

MATERIALS AND METHODS

In the present analysis we use the results, in five yield trials, of a cohort of five L. luteus genoty-
pes: cultivars ‘Refusa’ and *Cardiga” and advanced lines RM 202-P, RM 202-B and RM 102-B.

Field trials were designed in five randomized complete blocks and carried out in Portu-
gal, within the same “cequipotential zone for relative yield pattern evaluation™ (Gusmao et al.,
1989): Pegoes (1988/89, 1989/90 and 1990/91), Mirandela (1989/90) and Elvas (1989/90).

To test for specific interactions we used the method described in Gusmao er al. (1992).

RESULTS AND DISCUSSION

In Table 1, we present the Friedman test for the residues, to the joint regression lines,
of each cultivar, within each trial, before and after exclusion of the cultivar *Cardiga’. As it
can be seen, the presence of specific interactions can be detected in Pegoes (1988/89 and
1989/90) and Elvas (1989/90); the hypothesis of equal parental distribution of the residues
of the different cultivars, in these trials, can be discredited at a 95% significance level.

Only the cultivar *Cardiga’ exhibited specific interaction in these trials. As it can be
seen in Table I, after exclusion of this cultivar, the weighted value of the %2 was reduced
to a non significant level.

The situations of specific interaction were easily related to the sensitivity of the culti-
var “Cardiga’ to the climatic determinants of the dehiscence of the pods. In fact, in the tri-
als where specific interaction was statistically evident, a strong proportion of sced shed- |
ding was registered, exclusively for this cultivar.
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TABLE |

Friedman test for the residues to the joint regressions, within each trial,
before and after exclusion of the cultival 'Cardiga’, and for the
regressions assessed without this cultivar.

With the cv. 'Cardiga’ Without
Place Year Before exclusion After exclusion cv. 'Cardiga’
d.f. %2 d.f. %12 %2
Pegoes 1988/89 4 1040 * 3 060 ns. 0.36
Pegoes 1989/90 4 1024 * 3 300 ns. 2.28
Elvas 1989/90 4 976 W 3 204 ns. 2.04
Mirandela 1989/90 4 048 n.s. . - - 0.60
Pegoes 1990/91 4 B.80 n.s. . - - 0.60

d.f. — Degrees of freedom
*—95% significance level for the rejection of the hypothesis of equal parental distribution of the residues.
n.s. — Not significant.

The limited number of trials did not allow to procced with the Trimmed Regression
method: however, there was an increase of the determination coefficient (r2), for the joint
regressions assessed without the cultivar “Cardiga’ (Table 2) and, at the same time, it was
verified a drastic reduction of the ¥2 value, in the Friedman test for the residues within
each trial (Table 1), which confirm the relevance of this technique, once safeguarded the
assumptions for its correct application in relative yield trial evaluation (Gusmdio, 1985:
Gusmaio er al., 1989). notwithstanding the fact of having only five trials.

TABLE 2

Joint Regressions (y = a + b x), including and excluding the cultivar 'Cardiga’.

Including the cv. 'Cardiga’ Excluding the cv. 'Cardiga’

Genotype

o B r2 a 3 2
RM 202-p 119.571 1.072 0.941 24.202 1.068 0.956
'Refusa’ -16.677 1.063 0.926 -111.707 1.060 0.942
'Cardiga’ -361.415 0.992 0.765
RM 202-B 176.306 0.835 0.871 108.600 0.827 0.873 %
RM 102-B 82.206 1.038 0.873 -21.360 1.045 0.904

r2 - Determination coefficient
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ELECTROFORESE EM GEL DE POLIACRILAMIDA- SDS
DAS PROTEINAS DE RESERVA DE TRIGO
(aperfeicoamento de um método)

CRISTINA SIMOES*, ZAIDA CUNHA** e T. MELLO-SAMPAY Q¥ ¥

SUMARIO

No presente trabalho foi experimentado o método de electroforese unidimensional
descrito por Galili e Feldman (1983) para a separagiio das proteinas de reserva de trigo.
Algumas modificacoes foram introduzidas nesta técnica com o objectivo de melhorar a
resolugiio dos electroforegramas. As alteragoes experimentadas foram as seguintes:

1) = Uniformizacao das amostras por determinagio do teor de humidade relati-

va do grio;

2) — Determinagiio da espessura optima das placas de gel:

3) = Realizacio da electroforese a temperatura e intensidade de correnle cons-

tantes:

4) - Modificagiio nos processos de coloragio e descoloragiio dos geis.

Conclui-se que as modifica¢des introduzidas no método contribuiram para
uma melhor resolugio do electroforegrama.

SUMMARY

The method of one dimensional electrophoresis for storage protein in wheat as
described by Galili and Feldman (1983) was studied. Several modifications were ma-
de to the technique in order to improve its resolution capacity, as follows:

1) = Induced uniformity of the grain’s relative humidity before electrophore-

gram determination;

* Centro de Investigacio das Ferrugens do Cafeeiro. Qta do Marqués - 2780 Oeiras
** Instituto Gulbenkian de Ciéncia, Apt.14. — 2781 Ociras Codex
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2) = Determination of the optimal thickness of the gel plates;
3) - Carrying out electrophoresis at constant electrical current and temperature;
4) — Modification in the staining and destaining methods.

It was concluded that the changes we made contributed for the improvement of
the method.

INTRODUCAO

A concentragdo e a composi¢do das proteinas de reserva no grio de trigo, estio de-
pendentes da cultivar e das condigoes de cultura.

A constitui¢do proteica do grio de trigo ¢ um factor determinante na utilizagio de
uma farinha como matéria prima para panificagido ou para produgao de massas alimenticias
( Bietz et al., 1973: Law e Payne, 1983).

As proteinas de reserva do grio de trigo, designadas genericamente por prolaminas
dividem-se em Gliadinas e Gluteninas; as Gliadinas conferem extensibilidade a farinha
enquanto as Gluteninas determinam a sua clasticidade (Blackman e Payne, 1987).

O desenvolvimento de téenicas precisas de andlise quimica e de manipulagio cromos-
somica, permitiu obter informagio detalhada acerca dos genes responsiveis pela sintese
destas proteinas, o que tem contribuido para a determinagio da qualidade da farinha.

A bioquimica e a genética das proteinas do glaten, tém sido extensivamenle estudadas
nestes dltimos anos. Um consideravel progresso foi obtido neste campo, pela aplicagio da
técnica PAGE-SDS (electroforese em gel de poliacrilamida-dodecil sulfato de sédio). Esta
técnica contribuiu para um estudo mais detalhado do nimero, distribui¢do e controlo gené-
tico de prolaminas especificas.

Na maioria das técnicas unidimensionais PAGE-SDS, apenas uma das fracgoes de
prolaminas (gluteninas ou gliadinas) do albimen de trigo ¢ predominantemente separada.
Neste trabalho, utilizamos um método que resultou da modificagdo da técnica sugerida por
Galili e Feldman (1983), o que permitiu a obtengdo de electroforegramas com uma separa-
¢do equilibrada de sub-unidades de ambas as fracgoes, fornecendo uma informagio mais
completa do teor proteico de cada uma das cultivares analisadas.

As modificagoes introduzidas, abaixo descritas conduziram a obtengao de electrofore-
gramas com boa resolugio.

MATERIAL E METODOS

MATERIAL

Os materiais utilizados foram linhas de trigo tetraploide, envolvendo ou ndo a substi-
tuig¢do cromossomica (ID/IA). provenientes do cruzamento entre Triticum turgidum L.
ssp. durum cv, "Ld 222" e Triticum aestivum L. cv. *Chinese Spring’, obtidas no Labora-
torio de Citogenética do Instituto Gulbenkian de Ciéncia; Triticum turgidum L. ssp. du-
rum cv. “Ld 222°: Triticum aestivum L. cv. “Chinese Spring’ ¢ Triticum turgidum L. ssp.
durum “Camara’.
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A linha *Cimara’ ¢ um trigo tetrapléide que envolve uma substituigdo cromossémica
(1D/1B) estabilizada, proveniente do cruzamento das cultivares *Ld 222" e "Chinese
Spring’, foi obtida por Mello-Sampayo (1973).

METODOS

A técnica utilizada para a extracgdo das proteinas do albimen ¢ subsequente fraccio-
namento foi a sugerida por Galili ¢ Feldman (1983) com as modificagdes necessdrias para
a realizagio da técnica e para a obteng¢do de electroforegramas com bom poder de resolu-
¢io e perfeitamente reprodutiveis.

Relativamente ao processo de extracgio, procedeu—se a introdugdo de uma fase inicial
no tratamento do material para estudo, que visou uniformizar todas as amostras, proceden-
do-se, para tal, a secagem em estufa (a temperatura de 80 + 2°C) dos grios apds a extrac-
¢do dos embrioes

No que diz respeito ao método electroforético foram testados os seguintes factores:

1) Temperatura ideal para completo enchimento da placa e obtengdo de uma polimeri-
zagio uniforme e gradual (0: 5: 10; 15 e 20°C):

2) Tempo necessério a uma polimerizagio completa do gel (4; 8; 12; 16 ¢ 18 h);
3) Espessura da placa de gel (0,75; 1,0; 1,5: 3.0 mm);
4) Condigoes ideais para o fraccionamento das proteinas no gel:
4.1, — A diferenga de potencial constante (100 ¢150V) sem controlo de temperatura;

42—~ A diferenga de potencial constante (100 ¢ 150V), mantendo a temperatura
constante (0: 5:10; 15; 17; 20°C);

4.3. - A intensidade da corrente constante (6,0:10,0:12,5 mA) sem controlo de tem-
peratura:

4.4, — A intensidade de corrente constante (6,0: 10,0; 12,5 mA), mantendo a tempe-
ratura constante (0; 5; 10; 15: 17 ¢ 20°C).

No processo de coloragiio e descoloragio, as placas foram directamente colocadas em
solugiio corante (Coomassie Blue R 250 a 0,02% em TCA a 12,5%) e transferidas para no-
va solu¢io com uma concentragio superior de corante (0.05% de Coomassie), sendo em
seguida descorada em TCA a 12,5%, depois em dgua destilada ¢ desionisada e finalmente
em solugio de Blakesley (Payne 1981).

Quer na coloragio, quer na descoloragio. qualquer dos passos efectuados tiveram a
duragdo de 24h, sendo os geis sujeitos a agitagiio permanente.

RESULTADOS E DISCUSSAO

Os resultados obtidos estio apresentados na tabela 1 e 1.
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Correlagio entre as trés varidveis estudadas:
Temperatura (°C); Tempo de polimerizagio (h) e Espessura da Placa (mm), para optimizagio do
processo de polimerizagio.

TABELA 11
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Correlagiio entre a Temperatura de migragio electroforética (°C) e a Diferenga de Potencial (V): ¢
entre o Temperatura de migragio electroforética (°C) e a Intensidade da Corrente (A), na optimizi-
¢io do poder de resolugio dos electrolorogramas.
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Fig. 1 — Resolugio dos electroforegramas obtidos pela aplicagio directa do método de Galili e
Feldman (1983).

Fig. 2 - Resolugiio dos electroforegramas obtidos pela téenica modificada.




A secagem dos graos teve como finalidade a uniformizag¢io do estado de hidratagio
das amostras, pois este depende das condi¢cdes ambientais de cultivo e do processo de ar-
mazenamento.

A temperatura escolhida para o enchimento da placa foi de O-5°C (tabela I). A tem-
peraturas superiores a polimerizacido era demasiado rapida, dificultando o enchimento das
placas e originando polimerizagoes pouco uniformes devido a correntes de convecgio re-
sultantes do excesso de energia térmica libertada no processo.

O tempo de polimerizag¢io devera ser superior a 18h (tabela I), o que permite a obten-
¢do de placas com bandas bem definidas e reprodutiveis.

A migragio devera ocorrer a uma intensidade de corrente constante: 12,5 mA, a tem-
peratura de 17°C (tabela II).

Nestas condigdes a energia libertada é relativamente baixa. diminuindo, consideravel-
mente os efeitos prejudiciais que dai resultam.

CONCLUSOES

Das alteracoes cfectuadas, resultou que da técnica de Galili e Feldman (1983) unica-
mente se manteve o método de extracgdo e a composi¢io dos geis.

Do aperfeigoamento do método resultou a obtengao de bandas bem contrastadas num
gel de fundo limpido, conforme se verifica pela observagio da Fig. 2 comparativamente d
Fig. 1 (método nao modificado).

No electroforegrama da Fig. 2 estdo bem definidas as bandas de gluteninas ¢ gliadinas
conforme o objectivo da técnica utilizada.

Vé-se com efeito que as gluteninas de clevado peso molecular se encontram expressas,
bem como a gama extensa de gliadinas que as acompanham, todas com uma elevada defini¢io.

Estudos posteriores ainda em curso, mostram a correspondéncia destas bandas relati-
vamente ds que se obtem pelos métodos correntes.
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NEW BASIC CHROMOSOME NUMBER
AND MEIOTIC ANALYSIS OF TWO SPECIES
OF GENUS HEDYOTIS (RUBIACEAE).
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P.G. Department of Botany
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Port Blair — 744101 (India)

SUMMARY

Meiotic analysis of two species of Hedyotis (Rubiaceae), H. paradoxa shows n=15
and H. alata n=13. Both the species have been studied cytologically for the first time
and the chromosome number reported here is the first report. Meiotic anomalies like
cytomixis, laggard, multivalents and univalents have been observed and discussed.

INTRODUCTION

Hedbyotis L. is a perennial wild shrub of Rubiaceae family. This is a quite large genus
consisting of 150 species (Willis 1982) out of which 16 species are reported from Anda-
man and Nicobar Islands. Among the 16 species reported from Andaman and Nicobar Isla-
nds, one species Hedyotis paradoxa Kurz is endemic to Andaman and Nicobar Islands.
Two more species have been recorded endemic to those islands but the plants have not
been collected so far. H. paradoxa was abundant (Parkinson 1923) but in recent years it
has been observed that the plant has become rare and threatened (Rao 1986). Cytologically
the genus is very poorly known, only 23 percent species of the genus being known cytolo-
gically whereas among the species found in Andaman and Nicobar islands only two spe-
cies are known cytologically that too from mainland India. Therefore, the cytology of the
two species in question has been done for the first time with a view to know the chromoso-
me number and their meiotic behaviour. Cytology of the genus is very interesting as the
genetic chromosome number is varying from 11 to 36. In Hedyotis articularis R Br.(S)
(Syn. Oldenlandia articularis Gamble) n=11 and in Hedyotis nitida W & A (Syn. Olden-
landia nitida (W & A) Gamble) n=36. Whereas in the present study chromosome number
n=13 and n=15 is recorded.
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MATERIALS AND METHODS

Flower buds of both the plants were collected at random from natural population (lo-
calities and population is mentioned in Table 1) and were kept in saturated aqueous solu-
tion of para-di-chlorobenzene for 24 hours. Flower buds were then washed thoroughly in
fresh water and, after removing all the water, buds were fixed in Carnoy’s solution. A few
drops of ferric chloride were added in the fixative as mordant to obtain good staining of
the chromosomes.

Chromosome studies were made by squashing young anthers in 2 percent aceto—car-
mine and immediately microphotographs were taken from temporary slides. Pollengrains
were analysed by staining mature anthers in 2 percent aceto—carmine. Stained pollengrains
were scored fertile and unstained as sterile.

Voucher specimens of both the plants undertaken for present studies have been depo-
sited in the herbarium of the Department of Botany, J.N.R. Mahavidyalaya, Port Blair (An-
damans).

OBSERVATION

Hedyotis paradoxa Kurz and Hedvotis alata Koen are distributed in Andaman and
Nicobar group of islands, but the former is endemic to these islands. Both are perennial
wild shrub. Both are quite distinct morphologically. Hedyotis paradoxa was common is
South Andaman but now it has become rare and threatened and localized in some small
patches in deciduous forest, mostly under the shade or large trees.

Plant is large shrub, leaves sessile, oblanceolate, apex acuminate, inflorescence axil-
lary cyme enclosing the nodes, flower white, dense flowered, fruit small, crustaceous,
smooth, globose. It flowers from May to August.

TABLE 1

Geographical locality, period of collection, chromosome
numbers and percentage of sterile pollen.

Period of collecti- Gametic chromo- % of sterile
Species with population on & collection some number. pollen
number. grains.
1) Hedyotis paradoxa Kurz.
i May'90
Hp 0590 South Andamans 7
(0099) 15 24.2
(Nayasahar)
2) Hedyotis alata Koen October'89
Ha 1089 (Car Nicobar) (0039) 13 18.6 |
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Hedyotis alata has also reduced in number but it has not reached the status of rare and
threatened plants, mostly the plant was found localized in the road side forest of the Car
Nicobar.

The plant is small shrub, leaves are sub-sessile. obtuse, flower is white, few flowered,
fruit small, four angled and four winged. It flowers round the year.

Chromosome counts of both the species are listed in Table I. This is the first report of
chromosome number of both the species. Meiotic division in general was found to be synch-
ronized and normal.

In Hedyotis paradoxa about 86 percent pollen mother cells were seen with normal
15 bivalents (Fig. 1) only in 10 percent PMC one or two quadrivalents and univalents
were seen (Fig. 2-5). The phenomenon of translocation was seen clearly in 4.9 percent
PMC. At anaphase I equal separation of chromosomes (15:15) were seen in most of the
PMC. Only in 6.3 percent PMC laggards and in 9.6 percent PMC unequal separation of
chromosomes were noticed. A very interesting phenomenon of cytomixis was observed
at various phases of division but it was more acute at prophase stage and it was observed
in 38 percent PMC at that stage. Consequently one additional patch of few chromoso-
mes were seen at diakinesis and at metaphase I (Fig. 7). This patch was dividing separa-
tely and not mixing or pairing with the main set of chromosomes. In some PMC at meta-
phase I additional number of chromosomes were also seen. Some abnormal spore tetrad
like monads, diads and triads were also noticed. Pollen stainability is reduced to 75.8
percent.

In Hedyotis alata more than 90 percent PMC at metaphase I were seen with normal
I3 bivalents (Fig. 6 and 8) only few PMC were seen with multivalent and univalent. 9.3
percent pollen mother cells were seen with clumped chromosomes with precocious separa-
tion. Majority of the PMC at anaphase I were seen with equal (13:13) separation of chro-
mosomes (Fig. 9). Laggards were scen in 8.7 percent PMC at anaphase 1. Phenomenon of
cytomixis was also seen in this species but the frequency was very less. It was in 11.2 per-
cent PMC at prophase stage only. Abnormal spore tetrads were seen rarely. 81.4 percent
pollen grains were found stained.

DISCUSSION

Meiotic analysis of Hedyotis paradoxa and Hedyotis alata of Rubiaceace have been
done for the first time and the chromosome number of both the species are also reported
for the first time.

The genus Hedyoris shows a wide range of chromosome number varying from n=11
to n=36 indicating the genus is polybasic. Lewis (1962) suggested that x=12 is the primary
base number of the genus. From the available records of chromosome number Rubiaceae
(Fedorov 1974, Kumar & Subramaniam 1986) it appears that the n=11 is the most commo-
nly recorded basic chromosome number. Lewis (1980) and Bedi et. al. (1981) were also of
the opinion that x=11 is the basic chromosome number for the family. In the present study
base number x=13 and x=15 have been recorded. If the genus is having n=12 as the pri-
mary base number then n=13 and n=15 have evolved by ancuploidy. Meiotic analysis is
indicating that the cytomixis was noticed in 38 percent PMC and due to cytomixis additio-
nal mass of chromosomes as well as additional number of chromosomes were also recor-
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ded. According to Thakur (1978) and Sinha (1985) cytomixis is also responsible for for-
mation of ancuploids. However. Bir and Chatha (1987) could not observe cytomixis in the
species Hedyotis articularia R. Br. (S) rather they observed this phenomenon in some
other genus of the same family. They have supported the view that the polybasic nature of
the genus may be due to ancuploids. But they were of the opinion that ancuploids might
have originated as a result of hybridization involving polyploid taxa as 25.33 percent of
the cytologically known taxa are at various polyploid,levels in the genus.

Plate I Hedyotis sps.

Fig. 1-5 and 7 - H. paradoxa.

I and 2) PMC at metaphase [ showing 15 1T x 1500
3) PMC at diakinesis showing reciprocal translocation.
4and 5) PMC at metaphase I showing univalents and multivalents x 1500.
7) PMC at diakinesis showing an additional patch of chromosome due to cytomixis.

Fig. 6,8 and 9 - H. alata

6and 8) PMC at metaphase I showing 13 II x 1500.
9) PMC at anaphase I showing equal distribution ol chromosomes at the pole (13:13) x 1500.
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Presence of multivalents may be attributed to the partial homology of the chromoso-
mes but the possibility or translocation cannot be ruled out. Formation of diads, triads and
polyads may be due to unequal separation of chromosomes at anaphase I and anaphase II
which may be the result of spindle abnormalities. Such types of anomalies due to spindle
abnormalities have also been reported by Thompson (1962).

Sterility of pollen grain is much more in H. paradoxa than in H. alata. This may be
due to more percentage of cytomixis. In addition to cytomixis other abnormalities mentio-
ned above are also responsible for sterility in both the species.
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ABSTRACT

Chromosome counts of Bombax insigne Wall. Var. andamanica. Prain. (Syn:
Salmalia insigne (Wall) Schott & Endle Var. andamanica Prain) (Bombacaceae) an
endemic species of andamans is reported for the first time, The detailed Cytology of
the taxa has also been studied and discussed.

INTRODUCTION

Bombacaceae Kunth is a comparatively very small family of dicotyledons consisting
of only 20 genera and one hundred eighty species. Only few species of the family have
been studied cytologically so far. From Andamans and Nicobar islands only one species
and three varicties of the genus Bombax Linn. have been recorded. Out of three varieties of
Bombax recorded from Andamans two are endemic to Andamans. Among two endemic
varicties recorded from Andamans specimen of only one variety Bombax insigne Wall.
Var. andamanica Prain. has been examined (Rao 1986).

Bombax insigne Var. andamanica is very interesting as well as economically impor-
tant plant. The plant is also having some medicinal value as some ayurvedic medicines are
prepared from this plant. The fruits of the plant are eaten by Onge an endemic primitive
tribe of andamans. Bhargava (1981).

Because of commercial exploitation of the variety in large scale the variety is threate-
ned today. If immediate measures are not taken the germplasm of this important plant may
vanish is near future.

Cytologically the taxa has not been examined so far. The present study has been un-
dertaken with a view to preserve the germplasm of this threatened endemic plant. In the fi-
rst phase of study the plant is examined cytologically and the Chromosome number and
detailed Cytology of the plant is reported here for the first time.
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MATERIALS AND METHODS

Flower buds are having very thick sepals which tightly covered the anther. Therefore
before puting buds in satured aqueous solution of para-dichlorobenzene the sepals were
removed. After 24 hours buds were washed thoroughly in fresh water then fixed in Car-
noy’s solution. A few drops of ferric chloride were added in the fixative as a mordant to
obtain good staining of the Chromosomes. After 24 hours buds were presented in 95 per-
cent alcohol to avoid excess staining of cytoplasm.

Chromosome studies were made by squashing young anthers in 2 percent acetocarmi-
ne and microphotography was done from temporary slides.

Pollen grains were analysed by squashing mature anthers in 2 percent acetocarmine.
Stained pollen grains were scored fertile and unstained as sterile.

Voucher specimens have been deposited in the herbarium of the department of Bo-
tany, J. N. R. Mahavidyalaya, Port Blair (Andamans).

RESULTS

Bombax insigne Wall. Var. andamanica Prain is large deciduous tree and an endemic
plant of Andamans mostly found in South Andamans. Once the taxa was abundant in
South Andaman. Natural regeneration of the species was abundant in the andamans espe-
cially in the areas where the shrubs were cut and burnt. In the recent years it has been ob-
served that the population has reduced very much and now only few trees were found scat-
tered in the South Andamans. The natural regeneration capacity has also reduced to a
greater extent. Stem and brachelets are armed with conical prickles. Leaves digitate 5-9
foliate borne on a long common petiole measuring around 1 feet.

Leaves 5" to 8" long, elliptic obovate to oblanceolate. Flowers 3™ to 6™ long solitary,
calyx 1" to 115" long, silky inside, Petals red, stamen numerous, capsule 6” to 8" long.
The tree start flowering at the age of 8 years and bears fruits in every alternate year.

For the present study flower buds were collected from Carbyn’s Cove in December
1989, Collection No. 0292, Population 1289. .

Chromosome number of the taxa n=9 is reported for the first time. i

Meiotic division in general was found to be synchronized and normal. 95 percent '
pollen mother cells were seen with 9 bivalents at metaphase I (Fig. 1 and 2). Multivalents
and univalents were seen only in few PMC.

At anaphase I equal separation of chromosomes (9:9) were seen in most of the PMC '
(Fig. 3 and 4). Only in 5.6 percent PMC unequal separation of chromosomes were noticed
(Fig. 5 to 6). Laggards were seen only in 4.8 percent PMC. Subsequent phases of division
were found to be normal. Pollen sterility was found to be 21.2 percent.

DISCUSSION

The chromosome number of Bombax insigne Wall. Var. andamanica Prain. n=9 is repor-
ted for the first time. The chromosome number of the species is very interesting as the genetic .
number is lesser in comparison to the chromosome number of some other species of the same
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same genus. Bombax cieba Lim. 2n=72 Baker and Baker (1968), 2n=92 Mchra and Sareen
(1969) and 2n=96 Sarcen and Kumari (1973). Bombax malabarica Dc, 2n=72 Janaki Ammal
(1945). Bombax brevicuspe Sprange 2n=150 Mangenot et. al. (1957) and Bombax buonopo-
zense Beaur 2n=96 Mangenot et. al. (1958). From the cited literature it appears that the other
species of Bombax is at high level of polyploid. If. n=9 is considered as the prime base num-
ber than other species are at the tetraploid and pentaploid level, therefore polyploidy and ancu-
ploidy might have played an important role in the evolution of these species. The plants of this
polyploid complex showed certain recognisable morphological differences. In view of the
morphological differences in association with the type of chromosomal difference, a detailed
taxonomic study of this genus should be interesting.

Chromosome aberrations were few in the material studied in the form of laggards,
bridges and unequal separation of chromosomes at anaphase I and II. This indicates that
the species in question is cytologically and genetically stagnant and gradually loosing re-
generation capacity in the comparatively changed environment conditions of Andamans.
To preserve the germplasm of the species it has become essential to activate the species
genetically by inducing polyloidy, etc.

Bombax insigne var. andamanica n=9

Fig.1-6

Fig. | -2 PMC at Metaphase I showing 9 I x 1500.
Fig. 3-4 PMC at Anaphase I showing equal separation of chromosomes (9:9) x 1500.
Fig.5-6 PMC at Anaphase 1 showing unequal separation.
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A DERMATOGLYPHIC STUDY
OF JORDANIAN POPULATIONS:

Part II: Palmar Configurations
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SUMMARY

Palm patterns of 970 phenotypically normal males (East-Bank: 480; West-
-Bank: 490) and 990 females (East-Bank: 492; West-Bank: 498) have been analysed.
Results suggested that the incidence of palm patterns and their orders on the five in-
terdigital areas (IVth > IlIrd > hypothenar > thenar/1st > IInd) seem to be the same
in the two populations. Statistically sex differences were not significant for all the
palmar configurational areas. In general, a comparison of the incidence of palm pat-
terns on these five configurational areas failed to reveal any marked differences be-
tween East and West-Bank populations indicating that the two populations do not
differentiate very clearly.

INTRODUCTION

The potential contribution of dermatoglyphic patterns in racial studies (Cummis and
Midlo, 1926; Cummins, 1931; Steggerda er al., 1936; Cummins and Setzler, 1951; Rife,
1954; Lestrange, 1954 a, 1954 b; Kumbnani, 1959; Newman, 1960; Bhasin, 1971; Plato et
al., 1975; Mehdipour and Farhud, 1978, 1979 Sunderland and Denis, 1979: Kamali, 1981,
1982, 1984; Smit, 1987; Arricta and Lostao, 1988: Stoney, 1988; Omari, 1991, 1992) and
in medical disorder groups associated with chromosome abnormalities, with the ultimate
purpose of early diagnosis and etiology (Alter, 1967; Penrose, 1969; David, 1971; Schau-
mann and Alter, 1976; Kanematsu, 1982; Hirth er al., 1985: Boerger, 1986: Rignell, 1987:

l Davee et al., 1989; Otto, 1989) has long been appreciated. The present study extends these
[ studies to a large sample of phenotypically normal subjects living in the East and West-
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—Bank of Jordan. As no figures for Jordanians have been published before, this study is
presented as a record of data toward an eventual analysis of racial variation, and as a
means to evaluate dermatoglyphics of patients against those of a group of normal subjects
of the same racial and geographical distribution.

MATERIALS AND METHODS

The material presented consists of palm prints of 970 males (East-Bank: 480; West-
-Bank: 490) and 990 females (East-Bank: 492; West-Bank: 498). None of the subjects stu-
died had a diagnosed or suspected genetic or chronic disease of any kind. Only unrelated
subjects were taken in this study. Each subject is represented with bilateral prints. The pri-
nts were collected and interpreted according to the method of Cummins and Midlo (1961).
Dermatoglyphic features were evaluated and presented for each sex and each hand separa-
tely in order to investigate both the sex and bilateral differences. Bimanual and sexual
comparisons have been carried out by means of contigency analysis.

RESULTS

The percentile frequencies of the true patterns and vestiges on the palmar configura-
tional areas in both East- and West-Bank populations are given in Table 1. The two popu-
lations show similar frequencics of palm patterns. They are characterized by relatively
high pattern frequencies in the hypothenar, third, and fourth interdigital areas and low fre-
quencies in the thinar/first, and second interdigital areas. Patterns occur more frequently on
left hands in the hypothenar and fourth interdigital areas, whercas they occur more fre-
quently on right hands in the thinar/first, second, and third interdigital areas. These bima-
nual differences arc evident in both males and females of East- and West-Bank popula-
tions. Statistically sex and population differences are not significant for all the palmar
configurational arcas (Table 2).

DISCUSSION

Patterns occur more frequently on right hands in the second and third interdigital are-
as, whereas they occur more frequently on the left hands in the hypothenar, thinar/first in-
terdigital and fourth interdigital arcas (Table 1). The same observation was made by Rife
(1955) and Floris (1975). Cromwell and Rife (1942) compared the prints of the right and
the left hands, and found a trend towards reduction of bimanual differences. In the present
study, this trend was found to hold true for all areas except the hypothenar, where the bi-
manual differences were the highest of any of the areas. Attention may be directed to the
differential bimanual occurrence of hypothenar patterns. The hypothenar patterns are more
frequent in left hands, a condition which has been reported in several published studies
(Cummins, 1935; Steggerda et al., 1936; Rife, 1953; Bhasin, 1971; Qazi et al., 1977; Rao
et al.. 1983). in contrast to the typical “European™ trend of a superiority of the right hand
(Cummins and Midlo. 1927: Cummins and Shank, 1937; Viswanatham and Vijayalaksh-
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TABLEI

Incidence of Patterns (True Patterns and Pattern Vestiges)
in the Palmer Areas in East- and West-Bank Populations.

HYPO-THE THINAR/ SECOND THIRD FOURTH

P(}pulalliun Sex Hand NAR “ | FIRSTINTER- | INTER-DIGI- | INTER-DIGI- INTER-DIGI-
o DIGITAL TAL TAL « TAL

East-Bank M R 36.10 13.06 9.60 48.90 54.16

L 41.10 | 13.10 8.80 47.50 55.40

R+L 38.60 13.08 9.20 48.20 54.78

F R 3592 12.95 9.39 49.10 53.94

L 40.93 13.01 9.01 48.01 55.10

R+L 38.42 12.98 9.21 48.05 54.52

M+F R 36.01 13.00 9.49 49.00 54.05

40.01 13.05 8.90 47.75 55.25

R+L 38.01 13.03 9.20 48.37 54.65

West-Bank M R 35.98 12.90 10.00 50.10 53.80

L 40.96 12.80 9.10 46.60 54.90

R+L 38.47 12.85 9:55 48.35 54.35

F R 36.20 12.72 9.80 49.62 53.20

L 41.00 12.94 9.02 47.02 55.10

R+L 38.60 12.83 9.41 48.32 54.15

M+F R 36.09 12.81 9.90 49.86 53.50

L 40.98 12.87 9.60 46.81 55.00

R+L 38.53 12.84 9.75 48.33 54.25

East- and M R 36.04 12.98 9.80 49.50 53.98

West-Bank L 41.03 12.95 8.95 47.05 55.15

R+ L 38.53 12.96 9.37 48.27 54.56

F R 36.06 12.83 9.59 49.36 53.57

L 40.96 12.97 9.01 47.51 55.10

R+L 38.51 12.90 9.30 48.43 54.33

M+ F R 36.05 12.90 9.69 49.43 53.77

& 40.49 12.96 9.25 47.28 55.12

R+L 38.27 12.93 9.47 48.35 54.44

M = Male; F = Female; R = Right; L = Left.
TABLE I
Statistical Analysis of the Incidence of Patterns in the Palmar Areas
Chi-Square Values*
Population Sex wyvpomie. | THINAR SECOND THIRD FOURTH
NAR © | FIRSTINTER- | INTER-DIGI- [ [INTER-DIGI- INTER-DIGI-

Sl DIGITAL TAL TAL TAL
East-Bank Mvs. F 0.4044 0.0000 0.0676 0.0086 0.3746
West-Bank Muvs. F 0.0016 0.0177 0.0053 0.0417 0.0299
East- and West-Bank Mvs. F 0.0003 0.0019 0.0417 0.0257 0.0075
E.-Bank vs. W.-Bank Mvs. M 0.0000 0.0077 0.0013 0.2068 0.0043
Fvs.F 0.0018 0.0020 0.0316 0.0577 0.0458
M&F vs, M&F 0.0469 0.0000 0.0135 0.0734 0.1616

* = Statistically sex and intergroup differences are not significant for all the palmer configurational arcas.
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mi, 1980). Although the trends were similar in each of the other four areas, they were only
of the magnitude of approximately 1 to 2%.

Considering the sex, the incidence of patterns on the five palmar areas was slightly
higher in males than their female counterparts (Table 1), but statistically no significant dif-
ferences between sexes were found within both East- and West-Bank populations (Table
2). In contrast to these findings, several studies showed sex differences in the incidence of
patterns on one or more of these five palmar areas (Bhasin, 1971: Floris, 1976: Qazi et al.,
1977; Viswanatham and Vijayalakshmi, 1980; Rao er al., 1983; Kamali and Sharif, 1985).
These findings may suggest that East- and West-Bank populations stand entircly apart, a
feature which may differentiate them from other populations.

A very close similarity in the incidence of patterns on the five palmar areas was ob-
served among the East—-Bank population and that from West-Bank population (Tables |
and 2) indicating that the two populations are genetically indistinguishable with respect to
the patterns of palmar areas. Omari (1986) has compared the frequencies of several blood
group systems among East- and West-Bank populations and although certain differences
were suggested, none were great enough to be significant. Omari also compared the finger-
print patterns (1985), taste reaction to phenylthiocarbamide (1986), mid-digital hair
(1986), colour-blindness (1987), palmar main lines, modal types and main-line formulae
(Omari, 1991), and main-line index and transversality (Omari, 1992), and no consistant
and significant differences were apparent between East- and West-Bank populations. It
secems reasonable at this point to assume that East- and West-Bank populations are essen-
tially of the same ethnic stock.

By comparing the present figures with those obtained by others, it was noted that the
incidence of palmar patterns agrees fairly closely with the previously reported incidences
among Rwala Arabs and Syrians (Cummins and Shanklin, 1937).

The set of data presented in this study is a component of the physical anthropology of
the general Jordanian populations. At the same time these data and others (Omari, 1985,
1991, 1992) can be used as controls when analysing the dermatoglyphic findings in Jorda-
nian patients with genetic disease or congenital malformation.
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NOTAS E NOTICIAS

BROTERIA GENETICA, Lisboa, XIV (LXXXIX). 141-144, 1993

3rd INTERNATIONAL
TRITICALE SYMPOSIUM

Lisbon, Portugal
13-16 June 1994

SITE AND DATE

The 3rd International Triticale Sym-
posium will be held at the Gulbenkian
Foundation, Av.* de Berna, Lisbon,
Portugal, from 13 to 16 June 1994.

ORGANIZATION

The Symposium is a joint organization
of ITA (International Triticale Association)
and EUCARPIA (European Association for
Research on Plant Breeding) in collaborati-
on with the University of Tris-os-Montes
and Alto Douro (UTAD, Portugal), Inter-
national Maize and Wheat Improvement
Center (CIMMYT, Mexico) and National
Plant Breeding Station (ENMP-INIA,
Portugal).

SCIENTIFIC PROGRAMME

The scientific programme will include
invited speakers for key lectures, oral
communications, posters and panel
sessions.

The Symposium will have the follo-
wing sections: Cytogenetics, Genetic
Variability and Germplastm, Biotechno-
logy, Plant Diseases, Abiotic Stresses,
Triticale Use, Plant Breeding and Agri-
cultural Practices and Regional Trials.

Due to time limitations, oral com-
munications may be restricted to the
available timetable by the Scientific
Commitee.

1993

LANGUAGE

The Symposium language will be English.

ABSTRACTS

All accepted abstracts will be published
and distributed at the Symposium. The
second announcement, in November 1993,
will contain a call for the submission of
abstracts for the contributed poster sessions,
details of the programme, a list of invited
speakers and chairpersons, registration
materials and information on transport and
accommodation, The deadline for receipt of
abstracts will be 15 January 94.

REGISTRATION FEES

The anticipated registration fee will be
about US$300 for full participants and
US$100 for accompanying persons. The
detailed information will be announced in
the second circular.

POST-SYMPOSIUM TOUR

For those who will be interested, there
will be a post-symposium tour, from 17 to
20 June 94, to the National Plant Breeding
Station, at Elvas, to the University of Tris-
os-Montes and Alto Douro, at Vila Real,
and to the famous Douro Valley where the
Porto wine is produced.Post-symposium
tour registration fees will be announced in
the second circular.
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SECRETARIAT

All the mail should be sent to:

Prof. Henrique Guedes Pinto

3rd International Triticale Symposium
Theoretical and Applied Genetics Division
University of Tras-os-Montes and Alto
Douro

Ap. 202, 5001 -VILA REAL Codex

Fax:++351 - 59 - 74480

Phone: ++ 351 - 59 - 320595 or
++ 351 - 59 - 320543

PORTUGAL
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SPONSORS

CIMMYT - International Maize and
Wheat Improvement Center

Fundac¢iao Calouste Gulbenkian

JNICT - Junta Nacional de Investigagio
Cientifica e Tecnologica

UTAD - Universidade de Tras-os-Montes
e Alto Douro

INIA - Instituto Nacional de Investigagio
Agraria

Lisbon 94 - European Capital of Culture
Ciamara Municipal de Lisboa

Comissdo Nacional dos Descobrimentos
Portugueses

Fundagido Luso-Americana Para o Desen-
volvimento
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