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Glycine, Hypersensitive Response, Radioimmuno-
assay, Symbiosis 

The mutation of the nifA gene of Bradyrhizobium ja­
ponicum leads to a pathogenic-like response of the host 
plant. Soybean nodules induced by the nifA mutant 
A 9 exhibited Symptoms of a hypersensitive reaction 
(HR) normally observed in plant pathogen interac-
tions as localized death of infected cells and the accu­
mulation of the phytoalexin glyceollin I. Little or no 
glyceollin I was present in nodules elicited by wild type 
B. japonicum 1 \0spc4. 

Bradyrhizobium japonicum fixes nitrogen in 
symbiotic root nodules of its host plant Glycine 
max. A number of B. japonicum genes have been 
identified that are necessary for the establishment 
of an effective interaction [1]. Apart from the nif 
and fix genes that are directly involved in the proc-
ess of nitrogen fixation, other genes are required 
for the specific communication between the two 
symbiotic partners (for review see [2]). 

The nif and fix genes are under positive control 
by the regulatory nifA gene [3, 4]. Mutations in any 
of the nifD, nifK, nif'H, nifE, nifN, nifS, nifBJixA, 
fixB, or fixC genes lead to normally developed, 
though ineffective, nodules [5-8]. In marked con-
trast, deletion of the regulatory gene nifA has a 
pleiotropic effect on symbiosis: nodules elicited by 
a B. japonicum nifA mutant strain are not only in­
effective but also show severe degradation of the 
nodule tissue. A striking feature of these nodules is 
their necrotic appearance not later than 20 days 
after infection [3, 9]. This phenotype suggests that 
a plant defence response takes place upon infec-
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Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 
0939 - 5075/91/0300-0318 $ 01.30/0 

tion with the nifA mutant strain, i.e. the symbiotic 
interaction appears to have changed to a patho-
genic one. It is known that in response to a patho-
genic infection soybeans synthesize the phytoalex­
in glyceollin I [10]. Here we report that soybean 
nodules formed by nifA' B. japonicum induce a 
similar response. 

B. japonicum WOspcA (wild type) and its nifA~ 
derivative A 9 were grown as described [3]. Strain 
A 9 was constructed by replacing a 838 bp nifA-in­
ternal Xhol fragment by a 2347 bp Xhol fragment 
from transposon Tn5 encoding the kanamycin re-
sistance gene aphll. For details see Fischer et cd. [3] 
and Thöny etal.[\X\. 

Plant infection tests with Glycine max L . Merr. 
cv. Preston and cv. Williams were performed as re-
ported previously [5] except that seed surface ster-
ilization was done in 0.7% sodium hypochlorite, 
and the plants were grown in wide-necked glass 
jars. On days 12, 15, 18, 21, 24, 27 and 30 after in­
fection all nodules from three plants infected with 
B. japonicum wild type or nifA mutant strains were 
coilected separately and used for the determina-
tion of glyceollin I contents using a radioimmu-
noassay as described by Hahn et cd. [10] modified 
by[12]. 

Düring the sampling period from day 12 to day 
30 after infection little or no glyceollin I was de-
tected in nodules formed by B. japonicum wild type 
strain MQspcA. By contrast, from day 12 to day 
15, glyceollin I concentration in nodules elicited by 
the nifA mutant showed a marked increase to a 
level of approx. 6 pmol per g nodule dry weight 
which was maintained until day 30 after infection 
(Fig. 1). Due to the small size of the nodules no ac-
curate glyceollin I determinations could be per­
formed before day 12. At day 12 glyceollin I con-
centrations in nodules of the nifA mutant exhibit­
ed strong variations from plant to plant. Some 
plants had nodules with no detectable glyceollin I 
(as in wild type-induced nodules) while others had 
already accumulated significant levels of the phy­
toalexin. This indicated that the specific plant de­
fence response against the B. japonicum mutant 
strain was elicited around or shortly before day 12 
in the infection process. The cultivars Preston and 
Williams both responded with glyceollin I accu­
mulation. Cultivar Williams produced a slightly 
higher amount of glyceollin I than cv. Preston 
(data not shown). 
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Fig. 1. Development of glyceollin I accumulation in no­
dules of G. max cv. Preston infected with B. japonicum 
wild type 1\0spc4 (O) or nifA mutant A 9 ( • ) . In the pe-
riods indicated in the upper part of the figure the follow-
ing observations were made: ( ), macroscopically 
visiblc necrosis of nodule tissue beginning in the center 
of the nodules; ( ), simultaneous occurrence of intact 
and disintegrated infected plant cells as observed by elec-
tron microscopy [15]; (+ + +), predominant occurrence 
of disintegrated infected plant cells. 

Parallel to these experiments we examined the 
nodule morphology by electron microscopy. We 
conFirmed the previously reported observations by 
Studer et al. [9]. Beginning at day 12 after inocula­
tion, localized death of infected plant cells was in­
dicated by lysis and complete loss of cellular com-
partmentalization in nodules of the nifA mutant. 
Adjacent, non-infected plant cells did not show 
Symptoms of cell disintegration (data not shown). 
About eight days after the onset of glyceollin I 
production, i.e. at a later stage of the plant defence 
response, necrosis of the nodule tissue became visi-
ble macroscopically. Nodules with visible necrosis 
always contained high amounts of phytoalexin. 

The two features, phytoalexin accumulation and 
localized cell death at the infection site, are the 
main Symptoms of a hypersensitive response (HR) 
described for incompatible plant-pathogen inter-
actions [13]. By these reactions, the soybean re­
sponse to infection by B. japonicum A 9 is indistin-
guishable from that of an incompatible plant 

pathogen. Furthermore, the level of glyceollin I 
observed in nodules of the nifA mutant was in the 
same ränge as found in the pathogenic interaction 
of soybeans with the fungus Phytophtora mega-
sperma f. sp. glycinea [10]. Interestingly, elevated 
glyceollin I levels have also been observed in inef-
fective soybean nodules induced by the genetically 
undefined B. japonicum strain 61 A 24 [14]. 

Djordjevic et al. [15] described a HR-like re­
sponse in root hairs of Macroptilium atropurpu­
reum after infection with an adenine-auxotrophic, 
Polysaccharide overproducing Tn5 mutant of the 
fast-growing broad-host-range Rhizobium sp. 
N G R 2 3 4 . This Observation, together with the re-
sults presented here, suggest that wild type rhizo-
bia have genes and gene products preventing the 
plant defence response. Depending on the rhizobi-
al mutant strain analyzed, it appears that the de­
fence response is elicited either at an early stage, 
i.e. during the initial infection process, or at a late 
stage, i.e. when nodule formation is already com-
pleted as exemplified by B. japonicum A 9 . Since it 
is known that nifA is involved in the activation of 
numerous nif and fix genes [3, 4], induction of a 
H R in nodules of B. japonicum A 9 is probably due 
to the altered expression of one or several nifA-
controlled genes rather than to the absence of 
Ni fA per se. 

In addition, the defence response can be host 
controlled, because B. japonicum strain 123 was 
shown to form effective nodules with low glyceol­
lin I content on G. max, but induced a H R in no­
dules of G. soja PI 468 397 [12]. 

Finally, it is interesting to note that in Pseudo­
monas syringae pv. phaseolicola a regulatory gene 
(hrpS) has been identified which shows homology 
to the rhizobial nifA genes. This gene is required 
for the pathogenic interaction with the host plant 
as well as for the induction of a H R on non-host 
plants [16, 17]. In the symbiotic as well as in the 
pathogenic plant-bacterium interaction the pres-
ence of a functional nifA gene or nifA-homologUQ 
appears to be essential for a compatible interac­
tion. 

A cknowledgemen ts 

We thank the Deutsche Forschungsgemein­
schaft ( D F G ) for continuing support. 

file:///0spc4


320 Notes 

[1] H . Hennecke, H . M . Fischer, M . Gubler, B. Thöny, 
D . Anthamatten, I. Kul l ik , S. Ebeling, S. Fritsche, 
and T. Zürcher, in: Nitrogen Fixation: Hundred 
Years After (H. Bothe, F. J . de Bruijn, and W . E. 
Newton, eds.), p. 339-344, Gustav Fischer, Stutt­
gart, New York 1988. 

[2] S. L . Long, Cell 56,203-214 (1989). 
[3] H . M . Fischer, A . Alvarez-Morales, and H . Hen­

necke, E M B O J. 5, 1165-1173 (1986). 
[4] M . Gubler and H . Hennecke. J. Bacteriol. 170, 

1205-1214(1988). 
[5] M . Hahn and H . Hennecke, M o l . Gen. Genet. 192, 

46-52(1984). 
[6] M . Hahn, L . Meyer, D . Studer, B. Regensburger, 

and H . Hennecke. Plant M o l . Biol . 3, 159-168 
(1984). 

[7] S. Ebeling, M . Hahn, H . M . Fischer, and H . Hen­
necke, M o l . Gen. Genet. 207, 503-508 (1987). 

[8] M . Gubler and H . Hennecke, F E B S Lett. 200, 186-
192(1986). 

[9] D . Studer, T. Gloudemans, H . Fransen, H . M . 

Fischer, T. Bisseling, and H . Hennecke, Eur. J. Cell 
Biol . 45, 177-184(1987). 

[10] M . G . Hahn, A . Bonhoff, and H . Grisebach, Plant 
Physiol.77, 591-601 (1985). 

[11] B. Thöny, H . M . Fischer, D . Anthamatten, T. Bru­
derer, and H . Hennecke. Nucl . Acids Res. 15, 
8479-8499(1987). 

[12] M . Parniske, C . Zimmermann, P. B. Cregan, and 
D . Werner, Bot. Acta 103, 143-148 (1990)." 

[13] Z . Klement, in: Phytopathogenic procaryotes ( M . S. 
Mount and G . H . Lacy, eds.), Vol. 2, p. 149-177, 
Academic Press. New York 1982. 

[14] D . Werner, R. B. Mellor , M . G . Hahn, and H . G r i ­
sebach, Z . Naturforsch. 40c, 179-181 (1985). 

[15] S. P. Djordjevic, R. W. Ridge, H . Chen, J. W. Red-
mond, M . Batley, and B. G . Rolfe, J . Bacteriol. 170, 
1848-1857(1988). 

[16] P. B. Lindgren, R. C . Peet, and N . J. Panopoulos. 
J. Bacteriol. 168, 512-522 (1986). 

[17] C. Gr imm and N . J. Panopoulos, J. Bacteriol. 171, 
5031-5038(1989). 



Nachdruck - auch auszugsweise - nur mit schriftlicher Genehmigung des Verlages gestattet 
Verantwortlich für den Inhalt: A. Klemm 

Satz und Druck: Allgäuer Zeitungsverlag GmbH, Kempten 



Volume 46 c Zeitschrift für Naturforschung 1991 

Subject Index 

Original Communications and Notes 

A B A Transport 
Cytoplasmic p H and Abscisic A c i d Transport 
across Guard Cell Membranes 106 

Aberration Scoring 
Slit Scan Flow Cytometry of Isolated Chro-
mosomes Following Fluorescence Hybridiza-
tion: an Approach of Online Screening for 
Specific Chromosomes and Chromosome 
Translocations 433 

Acetals 
Bioactive Chemical Bond Systems in Safeners 
and Prosafeners 805 
Chemical Reactivity and Safener Activity of 
Acetal Compounds 810 

Acetic Acid Esters of Secondary Alcohols 
Enantioselective Multidimensional Gas Chro-
matography of Some Secondary Alcohols and 
Their Acetates from Banana 33 

Acetochlor 
Comparative Effectiveness and Mode of A c ­
tion of Safeners for Chloroacetamide Herbi-
cides in Maize Seedlings 828 
Basis for Differential Chemical Selectivity of 
MG-191 Safener against Acetochlor and 
E P T C Injury to Maize 836 
Effects of Phenylamide Pesticides on the 
GSH-Conjugation System of Phytophthora 
spp. Fungi 866 

Acetolactate Synthase (ALS) 
Safeners as Corn Seedling Protectants against 
Acetolactate Synthase Inhibitors 945 

Acetylcholinesterase 
Hormonal Regulation of Acetylcholinesterase 
in an Epithelial Cell Line from Chironomus 
tentans 1089 

Acetyl -CoA Carboxylase 
Effects of the Herbicide Sethoxydim and the 
Safener Dichlormid on Lipid Synthesis and 
Acetyl-CoA Carboxylase Activity of Grain 
Sorghum 934 

Acid Soil Stress 
Oxabetrinil Reversal of Metolachlor and Acid 
Soil Stress 950 

Acifluorfen 
Enhanced Inducibility of Antioxidant Systems 
in a Nicotiana tahacum L . Biotype Results in 
Acifluorfen Resistance 875 

Actin 
Product Release is Not the Rate-Limiting Step 
during Cytochalasin B-Induced ATPase A c ­
tivity of Monomeric Actin 139 

Action Potential 
Propagation of Voltage Transients in Arbor-
ized Neuntes of Retzius Cells of the Leech in 
Culture 687 

Adaptation 
Single Photon-Evoked Events of the Ventral 
Nerve Photoreceptor Cell of Limulus. Facilita-
tion, Adaptation and Dependence of Lowered 
External Calcium 461 

ADP-Glucose Pyrophosphorylase 
Plant ADP-Glucose Pyrophosphorylase -
Recent Advances and Biotechnological Per­
spectives (A Review) 605 

Aggregation Effects 
U V - V I S Absorption Spectra at High Pressure 
of C-Phycocyanin and Allophycocyanin from 
Mastigocladus laminosus 717 

A i r Pollutants 
Ascorbic Ac id as Indicator of Damage to 
Forest. A Correlation with A i r Quality . . . 67 
Phosphoenolpyruvate Carboxylase Activity in 
Norway Spruce Needles: Effects of A i r Pollu­
tants under Controlled Conditions (N) . . . 502 

Alkaloid 
Further Studies of Sequestration of Alkaloids 
in Papaver somniferum L . Latex Vacuoles . . 377 
Uresiphita reversalis (Lepidoptera: Pyralidae): 
Carrier-Mediated Uptake and Sequestration 
of Quinolizidine Alkaloids Obtained from the 
Host Plant Te/ine monspessulana 1080 

Alk(en)ylresorcinols 
Calorimetric Study on the Interactions of 5-n-
Heptadec(en)ylresolcinols from Cereal Grains 
with Zwitterionic Phospholipid (DPPC) . . 423 

Alnus koehnei 
Flavonoid Aglycones from the Bud Exudates 
of Three Betulaceae (N) 495 

Aloe lateritia E N G L E R 
A New Investigation on Constituents of Aloe 
and Rhamnus Species, X V . Homonataloins A 
and B from Aloe lateritia: Isolation, Structure 
and Configurational Determination of the 
Diastereomers 177 

Alternative Nitrogenases 
The Expression of a Third Nitrogenase in the 
Cyanobacterium Anabaena variabilis . . . . 217 

Amino Acids Properties 
On the Relationships between the Genetic 
Code Coevolution Hypothesis and the Physi-
cochemical Hypothesis 305 

1 -Aminobenzotriazole 
Effect of a Safener Towards Thiocarbamates 
on Plant Lipid Metabolism 931 

A M V 
Podoscyphic Ac id , a New Inhibitor of Avian 
Myeloblastosis Virus and Moloney Murine 
Leukemia Virus Reverse Transcriptase from a 
Podoscypha species 442 



1138 Subject Index 

Anacystis nidulans P C C 6301 
Inactivation of Photosynthetic 0 2 Evolution 
in the Cyanobacterium Anacystis nidulans 
PCC6301: Influence of Nitrogen Metabolites 
and Divalent Cation Concentration . . . . 1024 

Anal Sac Secretion 
Dimethyldithiolanes in the Anal Sac Secretion 
of the Weasel, Mustela nivalis (N) 166 

Antagonist!! 
Antagonistic Interactions of Mefenacet with 
Inhibitors of Monooxygenases 915 
Antagonism by Clopyralid of Picloram-In-
duced Ethylene Biosynthesis in Rapeseed 
Plants 957 

Anthelmintic Activity 
Studies in Enteric Anthelmintics: Activity Pro­
file of Prodrug of a Bisbenzimidazole . . . 673 

Anthraquinones 
On the Chemistry of the Liehen Genus Lasal-
lia Merat 19 

Anthrones 
A New Investigation on Constituents of Aloe 
and Rhamnus Species, X V . Homonataloins A 
and B from Aloe lateritia: Isolation, Structure 
and Configurational Determination of the 
Diastereomers 177 

Antibiotic 
Podoscyphic Ac id , a New Inhibitor of Avian 
Myeloblastosis Virus and Moloney Murine 
Leukemia Virus Reverse Transcriptase from a 
Podoscypha species 442 
Omphalone, an Antibiotically Active Benzo-
quinone Derivative from Fermentations of 
Lentinellus omphalodes 989 

Antiestrogen 
Synthesis and Biological Behavior of a Bo-
ronated Analogue of the Antiestrogen 
U23,469-M 252 

an t i -HLA Antibodies 
Partial Characterization of an t i -HLA Class II 
Antibodies Isolated by A i d of Sepharose-Pep-
tide Immunoadsorbents (N) 321 

Antioxidant Systems 
Enhanced Inducibility of Antioxidant Systems 
in a Nicotiana tabacum L . Biotype Results in 
Acifluorfen Resistance 875 

Arborization 
Propagation of Voltage Transients in Arbor-
ized Neuntes of Retzius Cells of the Leech in 
Culture 687 

Arginine Metabolism 
Induction of Nitrate Reductase Activity by 
Arginine in the Filamentous Cyanobacterium 
Oscillatoria chalybea 591 

Artemia 
N-Acetyl-ß-D-hexosaminidases of the Brine 
Shrimp Artemia: Partial Purification and 
Characterization 781 

Aryloxyphenoxypropanoate Herbicide 
Metabolism of the Aryloxyphenoxypropa­
noate Herbicide, C G A 184927, in Wheat, Bar-
ley and Maize: Differential Effects of the Safe­
ner, C G A 185072 901 

Arylphorin 
Incorporation of a Calliphora Arylphorin 
Gene into the Germ Line of Drosophila by 
P-Element-Mediated Transformation . . . 145 

Ascochyta rabiei 
Characterization of Pectic Enzymes from the 
Chickpea Pathogen Ascochyta rabiei . . . . 51 

Ascorbate Peroxidase 
Contrasting pH-Optima of Light-Driven 0 2 -
and H 2 0 2 -Reduct ion in Spinach Chloroplasts 
as Measured via Chlorophyll Fluorescence 
Quenching 635 

Ascorbic Ac id Radical 
Ascorbic A c i d as Indicator of Damage to For­
est. A Correlation with A i r Quality . . . . 67 

Aspergillus 
Significance of the Non-Oxidative Pentose 
Phosphate Pathway in Aspergillus oryzae 
Grown on Different Carbon Sources . . . . 223 

Aspergillusfla vus 
Substrate Specificity in the Fungal Metabo­
lism of Prenylated Flavonoids 341 

Association 
Studies on Uroporphyrinogen Biosynthesis in 
P igLive r 1101 

ATP-Hydrolysis 
On the Accessibility of Essential Tyrosir.es 
in Isolated and Activated Chloroplast 
H + -ATPase 71 

ATPase 
On the Accessibility of Essential Tyrosines 
in Isolated and Activated Chloroplast 
H + -ATPase 71 

V-ATPase 
Two Separate Genes Encode the Catalytic 
70 kDa V-ATPase Subunit in Psilotum and 
Equisetum 613 

ATPase Activity 
Product Release is Not the Rate-Limiting Step 
during Cytochalasin B-Induced ATPase A c ­
tivity of Monomeric Actin 139 

Attractant 
Pheromone Blends of Predaceous Bugs (Het-
eroptera: Pentatomidae: Podisus spp.) . . . 264 

Azide Inhibition 
Effect of Azide on the ATPase Activity of Iso­
lated C F , 621 

Bacterial Sensors 
Are Bacterial Sensory Systems Models for 
Phytochrome Action? Hydrophobie Cluster 
Analysis of the Phytochrome Module Related 
to Bacterial Transmitter Modules 750 

Bacteriochlorophyll c 
Resonance Raman Spectroscopic Evidence 
for the Identity of the Bacteriochlorophyll c 
Organization in Protein-Free and Protein-
Containing Chlorosomes from Chlorqflexus 
aurantiacus 228 

Banana 
Enantioselective Multidimensional Gas Chro-
matography of Some Secondary Alcohols and 
Their Acetates from Banana 33 

http://Tyrosir.es


Subject Index 1139 

Basidiomycetes 
Lepistirones, Major Volatile Metabolites from 
Liquid Cultures o f Lepista irina (Basidiomy-
cotina) 169 
Podoscyphic A c i d , a New Inhibitor of Avian 
Myeloblastosis Virus and Moloney Murine 
Leukemia Virus Reverse Transcriptase from a 
Podoscypha species 442 
Omphalone, an Antibiotically Active Benzo-
quinone Derivative from Fermentations of 
Lentmelius omphalodes 989 

B e 2 + Stress 
The Formation of Hydroxylated Phenazines 
by Pseudomonas fluorescens Y 4 upon Addit ion 
of Be 2 + to the Culture Medium - a Defense 
Mechanism? 194 

Beet Spinach (Beta vulgaris) 
Inhibitory Effect of Crown Compound on 
Photoelectron Transport Activity of Beet 
Spinach Thylakoid Membranes 87 

Benoxacor 
Influence of the Safener Benoxacor on the 
Metabolism of Metolachlor in Corn . . . . 846 

Bensulfuron Methyl 
Mode of Safener Action of Dimepiperate, a 
Thiolcarbamate Herbicide, on Bensulfuron 
Methyl Activity 887 

Benzoquinone Derivative 
Omphalone, an Antibiotically Active Benzo­
quinone Derivative from Fermentations of 
Lentinellus omphalodes 989 

Betula nigra 
Flavonoid Aglycones from the Bud Exudates 
of Three Betulaceae (N) 495 

Bifunctional Coupling Reagent 
Squaric Acid Diethylester: A Simple and Con-
venient Coupling Reagent (N) 498 

Biochemical Kinetics 
Phenotypic Traits and Regulatory Role of 
R N A Folding in Molecular Selection . . . 656 

Biogenesis 
On the Genesis of the Dicarboxylic Acids 
Bound Amidically to the Chromophor of the 
Pyoverdins 398 
Ferribactins - the Biogenetic Precursors of 
Pyoverdins 527 

Biogenic Amines 
Biogenic Amine Levels in the Haemolymph of 
the Cabbage Armyworm Larvae (Mamestra 
brassicae) Following Injection of Octopami-
nergic Insecticides 127 

Biosurfactants 
Marine Biosurfactants, I. Screening for Bio­
surfactants among Crude Oi l Degrading Mar ­
ine Microorganisms from the North Sea . . 197 
Marine Biosurfactants, II. Production and 
Characterization of an Anionic Trehalose 
Tetraester from the Marine Bacterium Arthro-
bacter sp. E K 1 204 
Marine Biosurfactants, III. Toxicity Testing 
with Marine Microorganisms and Compari-
son with Synthetic Surfactants 210 

Biosynthesis 
Cell Free Synthesis of o-Succinylbenzoic Acid 

in Protein Extracts from Anthraquinone and 
Phylloquinone (Vitamin K , ) Producing Plant 
Cell Suspension Cultures. Occurrence of Inter-
mediates between Isochorismic and o-Succin-
ylbenzoic Ac id 364 
Hydroxyphenylpyruvate Reductase from Cell 
Suspension Cultures of Coleus blumei Benth. 371 
o-Succinylbenzoate: Coenzyme A Ligase, an 
Enzyme Involved in Menaquinone (Vitamin 
K 2 ) Biosynthesis, Displays Broad Specificity 585 

Bipyridyles 
Ions Modify the Strength of Interaction of D i -
quat and Paraquat with Some Proteins and 
Cellulose 428 

Bisabolane Derivatives 
Lepistirones, Major Volatile Metabolites from 
Liquid Cultures of Lepistra irina (Basidiomy-
cotina) 169 

Bisabolanoid 
Novel Bisabolanoids in Rosa rugosa Leaves . 349 
Highly Oxygenated Bisabolanoids in Rosa 
rugosa Leaves 357 

Bisbenzimidazole 
Studies in Enteric Anthelmintics: Activity Pro­
file of Prodrug of a Bisbenzimidazole . . . 673 

Bisdehydrolycopene 
Functional Complementation in Escherichia 
coli of Different Phytoene Desaturase Genes 
and Analysis of Accumulated Carotenes . . 1045 

Blue-Light Photoreceptor 
Control by Light Quality of Chlorophyll Syn­
thesis in the Brown Alga Desmarestia aculeata 542 

Boron 
Synthesis and Biological Behavior of a Bo-
ronated Analogue of the Antiestrogen 
U 23,469-M 252 

Botrytis cinerea 
Substrate Specificity in the Fungal Metabo­
lism of Prenylated Flavonoids 341 
Biotransformation of ß-Damascone by Botry­
tis cinerea 395 

Brain 
Synchronized Activity in the Insect Brain (N) 1134 

Branched Alcohols 
Composition of the Surface Lipids from the 
European Mole (Talpa europaea) 122 

Branched Fatty Acids 
Composition of the Surface Lipids from the 
European Mole (Talpa europaea) 122 

Bromus erectus 
Long-Term Effect of Diuron on Chloro-
phyllous Callus of Bromus erectus: L ip id 
Composition 569 

Bud Exudates 
Flavonoid Aglycones from the Bud Exudates 
of Three Betulaceae (N) 495 

Cacalol and Its Derivatives 
Inhibition of Oxygen Evolution by Cacalol 
and Its Derivatives 777 

Calcium Transport ATPase 
The Modulation of the Calcium Transport by 
Skeletal Muscle Sarcoplasmic Reticulum in 
the Hibernating European Hamster . . . . 1109 



1140 Subject Index 

Calliphora 
Incorporation of a Calliphora Arylphorin 
Gene into the Germ Line of Drosophila by 
P-Element-Mediated Transformation . . . 145 

Callus Culture 
Prenylated Flavanone Production in Callus 
Cultures of Sophora flavescens var. angustifo-
lia ' 172 

Cancer Cells 
Growth Inhibitions on Human Cancer Cell 
Cultures with the Indole Sulphur-Containing 
Phytoalexins and Their Analogues (N) . . . 706 

Carbohydrate Metabolism 
Activities and Regulation of Enzymes of Car­
bohydrate Metabolism in Spruce (Picea 
abies) 597 

Carcinogenic Aromatic Compounds 
Specific Crystal Chemical Interactions be­
tween Carcinogenic Aromatic Compounds 
and Cholesterol 663 

^-Carotene 
Functional Complementation in Escherichia 
coli of Different Phytoene Desaturase Genes 
and Analysis of Accumulated Carotenes . . 1045 

Carrier 
Uresiphita reversalis (Lepidoptera: Pyralidae): 
Carrier-Mediated Uptake and Sequestration 
of Quinolizidine Alkaloids Obtained from the 
Host Plant Teline monspessulana 1080 

Carthamin Formation 
Acceleration of Enzyme-Dependent Cartha­
min Formation by Manganese with Diversed 
Valence States 1011 

Carthamus tinctorius 
Acceleration of Enzyme-Dependent Cartha­
min Formation by Manganese with Diversed 
Valence States 1011 

Cataract 
Cataract Induction by 1,2-Naphthoquinone. 
I. Studies on the Redox Properties of Bovine 
Lens Proteins 280 
Cataract Induction by 1,2-Naphthoquinone. 
II. Mechanism of Hydrogenperoxide Forma­
tion and Inhibition by Iodide 285 

CD-Spectroscopy 
Subunit 5 of Chloroplast F 0 F, -ATPase and 
O S C P of Mitochondrial F 0 F, -ATPase : a 
Comparison by CD-Spectroscopy 759 

Celastraceae 
UDP-D-Xylose : Flavonol 3-O-Xylosyltrans-
ferase from Young Leaves of Euonymus alatus 
f. ciliato-dentatus 1003 

Cell Culture 
Elicitor-Induced Formation of Pterocarpan 
Phytoalexins in Chickpea {Cicer arietinum L.) 
Cell Suspension Cultures from Constitutive 
Isoflavone Conjugates upon Inhibition of 
Phenylalanine Ammonia Lyase 43 
Activities and Regulation of Enzymes of Car­
bohydrate Metabolism in Spruce (Picea 
abies) 597 
Isoflavone Glycoside Formation in Trans­
formed and Non-Transformed Suspension 
and Hairy Root Cultures of Lupinus polyphyl-
lus and Lupinus hartwegii 725 

Cell Line 
Hormonal Regulation of Acetylcholinesterase 
in an Epithelial Cell Line from Chironomus 
tentans 1089 

Cell Suspension Culture 
Hydroxyphenylpyruvate Reductase from Cell 
Suspension Cultures of Coleus blumei Benth. 371 

Cell Uptake 
Synthesis and Biological Behavior of a Bo-
ronated Analogue of the Antiestrogen 
U 23,469-M 252 

C F , 
Subunit 5 of Chloroplast F 0 F , -ATPase and 
O S C P of Mitochondrial F 0 F, -ATPase : a 
Comparison by CD-Spectroscopy 759 

CGA-136872 
Influence of BAS-145138 on the Activity of 
Sulfonylurea and Imidazolinone Herbicides . 939 

CGA-154281 
Glutathione S-Transferase Activity in Non-
treated and CGA-154281-Treated Maize 
Shoots 850 

Characterization 
UDP-D-Xylose: Flavonol 3-O-Xylosyltrans-
ferase from Young Leaves of Euonymus alatus 
f. ciliato-dentatus 1003 

Cheilanthes argentea 
New Frond Exudate Flavonoids from 
Cheilanthoid Ferns 325 

Chemical Properties 
Chemistry and Structure-Activity Relation-
ships of Herbicide Safeners 798 

Chemical Selectivity 
Basis for Differential Chemical Selectivity of 
MG-191 Safener against Acetochlor and 
E P T C Injury to Maize 836 

Chemotaxis 
Directed Cell Movement with Steric Exclusion 697 

Chiasma clathrata 
Epoxyheptadecadienes Identified as Sex Pher-
omone Components of Tephrina arenacearia 
Hbn. (Lepidoptera: Geometridae) 257 

Chickpea 
Characterization of Pectic Enzymes from the 
Chickpea Pathogen Ascochyta rabiei . . . . 51 

Chiral Flavour Compounds 
Enantioselective Multidimensional Gas Chro-
matography of Some Secondary Alcohols and 
Their Acetates from Banana 33 

Chironomus 
Hormonal Regulation of Acetylcholinesterase 
in an Epithelial Cell Line from Chironomus 
tentans 1089 

Chloramphenicol 
X - R a y Studies on Phospholipid Bilayers. X I . 
Interactions with Chloramphenicol . . . . 647 

Chlorella kessleri 
Oligomeric Forms of Pyruvate Kinase from 
Chlorella with Different Kinetic Properties 416 

Chloroacetamides 
Milestones in the Development of Herbicide 
Safeners 794 
Effect of Temperature and Safeners on Gluta­
thione Levels and Glutathione S-Transferase 
Activity in Maize 856 



Subject Index 1141 

Chlor of Je xus aurantiacus 
Resonance Raman Spectroscopic Evidence 
for the Identity of the Bacteriochlorophyll c 
Organization in Protein-Free and Protein-
Containing Chlorosomes from Chloroflexus 
aurantiacus 228 

Chlorophyll 
Long-Term Effect of Diuron on Chlorophyl-
lous Callus of Bromus erectus: L ip id Composi­
tion 569 

Chlorophyll Fluorescence 
Contrasting pH-Optima of Light-Driven 0 2 -
and H 2 0 2 -Reduct ion in Spinach Chloroplasts 
as Measured via Chlorophyll Fluorescence 
Quenching 635 

Chlorophyll Synthesis 
Control by Light Quality of Chlorophyll Syn­
thesis in the Brown Alga Desmarestia aculeata 542 

Chloroplast 
On the Accessibility of Essential Tyrosines 
in Isolated and Activated Chloroplast 
H + - A T P a s e 71 
Local Anesthetic Binding to Thylakoid Mem­
branes. Relation to Inhibition of Light-In-
duced Membrane Energization and Photo-
phosphorylation 79 
Activity of Photosystem II Herbicides Is Re­
lated with Their Residence Times at the D 1 
Protein 575 

Chloroplast-ATPase (CF,) 
Effect of Azide on the ATPase Activity of Iso­
lated C F , 621 

Chlorosome 
Resonance Raman Spectroscopic Evidence 
for the Identity of the Bacteriochlorophyll c 
Organization in Protein-Free and Protein-
Containing Chlorosomes from Chloroftexus 
aurantiacus 228 

Chlortetracycline Hydrochloride 
X - R a y Studies on Phospholipid Bilayers. 
X . Interactions with Chlortetracycline Hy­
drochloride 133 

Cholesterol 
Specific Crystal Chemical Interactions be­
tween Carcinogenic Aromatic Compounds 
and Cholesterol 663 

Cholinesterase 
Protein Drugs Stabilized by Heavy Water 
( D 2 0 ) . For Example: Human Cholinesterase 789 

Chromatographie Techniques 
Biotransformation of ß-Damascone by Botry­
tis cinerea 395 

Chromones 
A New Investigation on Constituents of Aloe 
and Rhamnus Species, X V . Homonataloins A 
and B from Aloe lateritia: Isolation, Structure 
and Configurational Determination of the 
Diastereomers 177 

Cicer arietinum 
Elicitor-Induced Formation of Pterocarpan 
Phytoalexins in Chickpea {Cicer arietinum L.) 
Cell Suspension Cultures from Constitutive 
Isoflavone Conjugates upon Inhibition of 
Phenylalanine Ammonia Lyase 43 

Elicitor Induction of Cytochrome P-450 
Monooxygenases in Cell Suspension Cultures 
of Chickpea {Cicer arietinum L.) and Their In-
volvement in Pterocarpan Phytoalexin Bio­
synthesis 58 

Ciona intestinalis 
Teratogenic and Metamorphosis-Inhibiting 
Activity of Retinoic Ac id in Ciona intestinalis 1094 

Cistus laurifolius 
U V Radiation Dependent Flavonoid Accu­
mulation of Cistus laurifolius L 37 

Citric Ac id Cycle 
On the Genesis of the Dicarboxylic Acids 
Bound Amidically to the Chromophor of the 
Pyoverdins 398 

Cladina macaronesica 
Chemical Constituents of the Liehen Cladina 
macaronesica 12 

Cladoniaceae 
Chemical Constituents of the Liehen Cladina 
macaronesica 12 

Clopyralid 
Antagonism by Clopyralid of Picloram-In-
duced Ethylene Biosynthesis in Rapeseed 
Plants 957 

Coevolution 
On the Relationships between the Genetic 
Code Coevolution Hypothesis and the Physi-
cochemical Hypothesis 305 

C o l E 1-Related Plasmids 
Replication of C o l E 1 -Related Plasmids at In-
creased Growth Temperature in Dependence 
on the R o m Function 1063 

Coleus blumei 
Hydroxyphenylpyruvate Reduetase from Cell 
Suspension Cultures of Coleus blumei Benth. 371 

Combinations 
Protein Drugs Stabilized by Heavy Water 
( D 2 0 ) . For Example: Human Cholinesterase 789 

Comparative Efficacy 
Studies in Enteric Anthelmintics: Activity Pro­
file of Prodrug of a Bisbenzimidazole . . . 673 

Copper 
Haemocyanin Synthesis in the Crayfish, Asta-
cus leptodaetylus: in vitro Production by the 
Midgut Gland after Addit ion of Oxygen Bind­
ing Modulators and Exogenous Copper . . 163 

Corn 
Influence of the Safener Benoxacor on the 
Metabolism of Metolachlor in Corn 846 

Corn {Zea mays L.) 
Dithiocarbamate Derivatives as Herbicide 
Safeners 815 

Coupled On-Line Capillary Gas 
Coumaranochroman-4-ones 

Naturally Occurring Coumaranochroman-
4-ones: a New Class of Isoflavonoids from L u -
pins and Jamaican Dogwood 331 

Covalent Modification 
On the Accessibility of Essential Tyrosines in 
Isolated and Activated Chloroplast H + -
ATPase 71 
Squaric Ac id Diethylester: A Simple and Con-
venient Coupling Reagent (N) 498 



1142 Subject Index 

C P M A S 
Quantitative Characterization of Soil Organic 
Matter and Its Fractionation Products by Sol­
id State High Resolution C-13 ( C P M A S ) 
Spectroscopy 982 

Crayfish 
Haemocyanin Synthesis in the Crayfish, Asta-
cus leptodactylus: in vitro Production by the 
Midgut Gland after Addition of Oxygen Bind-
ing Modulators and Exogenous Copper . . 163 

Crotalaria ochroleuca 
Volatile Constituents from Crotalaria ochro­
leuca and Their Effect on Pest Insects . . . 579 

Crown-Ether 
Inhibitory Effect of Crown Compound on 
Photoelectron Transport Activity of Beet 
Spinach Thylakoid Membranes 87 

Cruciferae 
Growth Inhibitions on Human Cancer Cell 
Cultures with the Indole Sulphur-Containing 
Phytoalexins and Their Analogues (N) . . . 706 

Cultured Cells 
Photoautotrophic Cultured Plant Cells: A 
Novel System to Survey New Photosynthetic 
Electron Transport Inhibitors 563 

Cyanoacrylate 
X - R a y Structure Analysis of a Cyanoacrylate 
Inhibitor of Photosystem II Electron Trans­
port 93 

Cyanobacteria 
The Expression of a Third Nitrogenase in the 
Cyanobacterium Anahaena variabilis . . . . 217 
Inactivation of Photosynthetic 0 2 Evolution 
in the Cyanobacterium Anacystis nidulans 
P C C 6301: Influence of Nitrogen Metabolites 
and Divalent Cation Concentration . . . . 1024 

Cyclic Acetals 
Cyclic Glycerol Acetals from the Abdominal 
Hair Pencil Secretion of the Male African 
Sugarcane Borer Eidana saccharina (Lepido­
ptera: Pyralidae) 678 

Cytisine 
üresiphita reversalis (Lepidoptera: Pyralidae): 
Carrier-Mediated Uptake and Sequestration 
of Quinolizidine Alkaloids Obtained from the 
Host Plant Teline monspessulana 1080 

Cytochrome P-450 
Naphthalic Anhydride Induces Imazethapyr 
Metabolism and Cytochrome P-450 Activity 
in Maize 897 
Influence of Safeners on the in vivo and in vitro 
Metabolism of Bentazon and Metolachlor by 
Grain Sorghum Shoots: a Preliminary Report 906 

Cytochrome P-450 Monooxygenases 
Elicitor Induction of Cytochrome P-450 
Monooxygenases in Cell Suspension Cultures 
of Chickpea {Cicer arietinum L.) and Their In-
volvement in Pterocarpan Phytoalexin Bio­
synthesis 58 

Cytoplasmic p H 
Cytoplasmic p H and Abscisic Acid Transport 
across Guard Cell Membranes 106 

D 1 Polypeptide 
A Contact Site between the Two Reaction 
Center Polypeptides of Photosystem II Is In­
volved in Photoinhibition 557 

D 1 Protein 
Turnover of the D 1 Reaction Center Poly­
peptide from Photosystem II in Intact Spruce 
Needles and Spinach Leaves 245 
Activity of Photosystem II Herbicides Is Re­
lated with Their Residence Times at the D 1 
Protein 575 
Sequence Analysis of the D 1 and D 2 Reaction 
Center Proteins of Photosystem II 765 

D 2 Protein 
Sequence Analysis of the D 1 and D 2 Reaction 
Center Proteins of Photosystem II 765 

Damage to Forest 
Ascorbic Ac id as Indicator of Damage to For­
est. A Correlation with A i r Quality . . . . 67 

ß-Damascone Biotransformation 
Biotransformation of ß-Damascone by Botry­
tis cinerea 395 

Darmstoff 
Cyclic Glycerol Acetals from the Abdominal 
Hair Pencil Secretion of the Male African 
Sugarcane Borer Eidana saccharina (Lepido­
ptera: Pyralidae) 678 

Decrease of Caffeine 
Aromatherapy: Evidence for Sedative Effects 
of the Essential Oi l of Lavender after Inhala­
tion 1067 

Depsides 
On the Chemistry of the Liehen Genus Lasal-
lia Merat 19 

Desmarestia aculeata 
Control by Light Quality of Chlorophyll Syn­
thesis in the Brown Alga Desmarestia aculeata 542 

1,6-Di-O-galloyl-ß-D-glucopyranose 
Biosynthesis of Gallotannins. ß-Glucogallin-
Dependent Galloylation of 1,6-Digalloylglu-
cose to 1,2,6-Trigalloylglucose 389 

Diallate 
Effect of a Safener Towards Thiocarbamates 
on Plant Lipid Metabolism 931 

Dibucaine 
Local Anesthetic Binding to Thylakoid M e m ­
branes. Relation to Inhibition of Light-In-
duced Membrane Energization and Photo-
phosphorylation 79 

Dichlormid 
Milestones in the Development of Herbicide 
Safeners 794 
Effect of the Safener Dichlormid on Maize 
Peroxygenase and Lipoxygenase 920 
Effects of E P T C and Dichlormid on M e m ­
brane Lipid Composition of Maize Leaves and 
Roots 926 
Effects of the Herbicide Sethoxydim and the 
Safener Dichlormid on Lipid Synthesis and 
Acetyl-CoA Carboxylase Activity of Gra in 
Sorghum 934 

Dichloroacetamide Safeners 
Effect of Temperature and Safeners on Gluta­
thione Levels and Glutathione S-Transferase 
Activity in Maize 856 



Subject Index 1143 

Dihydroquinolinones 
Photophysical and Photochemical Properties 
of 2,3-Dihydro-4(l H)-quinolinones. Part II. 
Rates and Mechanism of Primary Processes . 549 

Dimepiperate 
Mode of Safener Action of Dimepiperate, a 
Thiolcarbamate Herbicide, on Bensulfuron 
Methyl Activity 887 

Dimethyldithiolanes 
Dimethyldithiolanes in the Anal Sac Secretion 
of the Weasel, Mustela nivalis (N) 166 

Diquat 
Ions Modify the Strength of Interaction of D i ­
quat and Paraquat with Some Proteins and 
Cellulose 428 

Disaccharides 
Temperature Dependence of the Rotational 
Mobili ty of the Sugar and Water Molecules in 
Concentrated Aqueous Trehalose and Sucrose 
Solutions 313 

Dithiocarbamates 
Dithiocarbamate Derivatives as Herbicide 
Safeners 815 

Diuron Adaptation 
Long-Term Effect of Diuron on Chlorophyl-
lous Callus of Bromus erectus: L ip id Composi­
tion 569 

Divalent Cation Specificity 
Effect of Azide on the ATPase Activity of Iso­
lated C F , 621 

Diversed Valence State 
Acceleration of Enzyme-Dependent Cartha­
min Formation by Manganese with Diversed 
Valence States 1011 

Drosophila rosy50b 

Incorporation of a Calliphora Arylphorin 
Gene into the Germ Line of Drosophila by 
P-Element-Mediated Transformation . . . 145 

Dung Beetle 
Semiochemicals of the Scarabaeinae, III: Iden­
tification of the Attractant for the Dung Beetle 
Pachlomerus femoralis in the Fruit of the 
Spineless Monkey Orange Tree, Strychnos 
madagascariensis 1073 

Ecdysteroid 
Hormonal Regulation of Acetylcholinesterase 
in an Epithelial Cell Line from Chironomus 
tentans 1089 

Eidana saccharina 
Cyclic Glycerol Acetals from the Abdominal 
Hair Pencil Secretion of the Male African 
Sugarcane Borer Eidana saccharina (Lepido­
ptera: Pyralidae) 678 

Electrical Parameters 
Shear Deformation of the Spherical Shell Act-
ed on by an External Alternating Electric 
Field: Possible Applications to Cell Deforma­
tion Experiments 487 

Electroantennographic Detection 
Semiochemicals of the Scarabaeinae, III: Iden­
tification of the Attractant for the Dung Beetle 
Pachlomerus femoralis in the Fruit of the 

Spineless Monkey Orange Tree, Strychnos 
madagascariensis 1073 

Electron Transport 
Inhibitory Effect of Crown Compound on 
Photoelectron Transport Activity of Beet 
Spinach Thylakoid Membranes 87 

Electrophysiology 
Electrogenic N a + - C a 2 + Exchange Contrib-
utes to the Light Response of F ly Photorecep-
tors 451 

Elicitor 
Elicitor-Induced Formation of Pterocarpan 
Phytoalexins in Chickpea {Cicer arietinum L.) 
Cell Suspension Cultures from Constitutive 
Isoflavone Conjugates upon Inhibition of 
Phenylalanine Ammonia Lyase 43 

Emulsifier 
Marine Biosurfactants, I. Screening for Bio­
surfactants among Crude Oi l Degrading Mar ­
ine Microorganisms from the North Sea . . 197 

Enantioselective M D G C 
Enantioselective Multidimensional Gas Chro-
matography of Some Secondary Alcohols and 
Their Acetates from Banana 33 

Energy Dependent Quenching 
Contrasting pH-Optima of Light-Driven 0 2 -
and H 2 0 2 -Reduct ion in Spinach Chloroplasts 
as Measured via Chlorophyll Fluorescence 
Quenching 635 

Enumeration of Viable Cells 
A Simple Method for Counting Small Num-
bers of Cells by Flow Cytometry (N) . . . . 1130 

Enzyme ( C a 2 + , M g 2 + ) ATPase (EC 3.6.1.38) 
Monosaccharides and Disaccharides Decrease 
the A^m for Phosphorylation of a Membrane-
Bound Enzyme ATPase 644 

Enzyme Regulation 
Oligomeric Forms of Pyruvate from Chlorella 
with Different Kinetic Properties 416 
Activities and Regulation of Enzymes of Car­
bohydrate Metabolism in Spruce (Picea 
abies) 597 

Epicuticular Wax Composition 
Surface Structure and Chemical Composition 
of Epicuticular Waxes during Leaf Develop­
ment of Tilia tomentosa Moench 743 

Epitaxial Adsorption 
Specific Crystal Chemical Interactions be­
tween Carcinogenic Aromatic Compounds 
and Cholesterol 663 

Epoxyheptadecadiene 
Epoxyheptadecadienes Identified as Sex Pher-
omone Components of Tephrina arenacearia 
Hbn. (Lepidoptera: Geometridae) 257 

E P R in vivo 
Ascorbic Acid as Indicator of Damage to For­
est. A Correlation with A i r Quality . . . . 67 

E P T C 
Basis for Differential Chemical Selectivity of 
MG-191 Safener against Acetochlor and 
E P T C Injury to Maize 836 
Effects of E P T C and Dichlormid on Mem­
brane Lip id Composition of Maize Leaves and 
Roots 926 



1144 Subject Index 

E P T C Sulfoxidation 
Effect of the Safener Dichlormid on Maize 
Peroxygenase and Lipoxygenase 920 

Erythrocyte Membrane 
X - R a y Studies on Phospholipid Bilayers. 
X I . Interactions with Chloramphenicol . . . 647 

Ethylene 
Antagonism by Clopyralid of Picloram-In-
duced Ethylene Biosynthesis in Rapeseed 
Plants 957 

Euonymus 
UDP -D -Xylose : Flavonol 3-O-Xylosyltrans-
ferase from Young Leaves of Euonymus alatus 
f. ciliato-dentatus 1003 

European Hamster 
The Modulation of the Calcium Transport by 
Skeletal Muscle Sarcoplasmic Reticulum in 
the Hibernating European Hamster . . . . 1109 

European Mole 
Composition of the Surface Lipids from the 
European Mole (Talpa europaea) 122 

Evolution 
Two Separate Genes Encode the Catalytic 
70 k D a V-ATPase Subunit in Psilotum and 
Equisetum 613 

N a + - C a 2 + Exchange 
Electrogenic N a + - C a 2 + Exchange Contrib-
utes to the Light Response of Fly Photorecep-
tors . . 451 

Exoperoxide 
Highly Oxygenated Bisabolanoids in Rosa 
rugosa Leaves 357 

Facilitation 
Single Photon-Evoked Events of the Ventral 
Nerve Photoreceptor Cell of Limulus. Facilita­
tion, Adaptation and Dependence of Lowered 
External Calcium 461 

F A C S 
A Simple Method for Counting Small Num-
bers of Cells by Flow Cytometry (N) . . . . 1130 

Farinose Frond Exudate 
New Triterpenes from the Frond Exudate of 
the Fern Notholaena rigida 507 

Fat Body 
Glycogen Phosphorylase in the Fat Body of 
Two Cockroach Species, Periplaneta ameri-
cana and Nauphoeta cinerea: Isolation, Partial 
Characterization of Three Forms and Activa-
tion by Hypertrehalosaemic Hormones . . . 149 

Fatty Acid Elongation 
Effect of a Safener Towards Thiocarbamates 
on Plant Lip id Metabolism 931 

Fatty Acids 
Effects of E P T C and Dichlormid on Mem­
brane Lip id Composition of Maize Leaves and 
Roots 926 

Fenclorim 
Effects of the Herbicide Pretilachlor and the 
Safener Fenclorim on Glutathione Content 
and Glutathione-Dependent Enzyme Activity 
ofRice 861 

Ferredoxin 
Analysis of Light-Induced Absorbance 

Changes in the Near-Infrared Spectral Re­
gion. I. Characterization of Various Compo­
nents in Isolated Chloroplasts 233 

Ferribactins 
Ferribactins - the Biogenetic Precursors of 
Pyoverdins 527 

Filamentous Cyanobacterium 
Induction of Nitrate Reductase Activity by 
Arginine in the Filamentous Cyanobacterium 
Oscillatoria chalybea 591 
Mass Spectrometric Analysis of ^ - F o r m a ­
tion Induced by the Oxidation of Hydrazine 
and Hydroxylamine in Flash Illuminated 
Thylakoid Preparations of the Filamentous 
Cyanobacterium Oscillatoria chalybea . . . 629 

First-Passage Time 
Stochastic Treatment of Bump Latency and 
Temporal Overlapping in Limulus Ventral 
Photoreceptors 291 

Flavone 
Substrate Specificity in the Fungal Metabo­
lism of Prenylated Flavonoids 341 

Flavonoid Aglycones 
Flavonoid Aglycones from the Bud Exudates 
of Three Betulaceae (N) 495 

Flavonoids 
U V Radiation Dependent Flavonoid Accu­
mulation of Cistus laurifolius L 37 

Flavonol 
UDP -D -Xylose : Flavonol 3-O-Xylosyltrans-
ferase from Young Leaves of Euonymus alatus 
f. ciliato-dentatus 1003 

Fluorescence 
Propagation of Voltage Transients in Arbor-
ized Neurites of Retzius Cells of the Leech in 
Culture 687 

Fluorescence in situ Hybridization in Suspension 
Slit Scan Flow Cytometry of Isolated Chro-
mosomes Following Fluorescence Hybridiza­
tion: an Approach of Online Screening for 
Specific Chromosomes and Chromosome 
Translocations 433 

Fluorescence Quantum Yields 
Photophysical and Photochemical Properties 
of 2,3-Dihydro-4(l H)-quinolinones. Part II. 
Rates and Mechanism of Primary Processes . 549 

Fluorescent Microspheres 
A Simple Method for Counting Small Num-
bers of Cells by Flow Cytometry (N) . . . . 1130 

Fly 
Electrogenic N a + - C a 2 + Exchange Contrib-
utes to the Light Response of Fly Photorecep­
tors 451 

Forest Decline 
Phosphoenolpyruvate Carboxylase Activity in 
Norway Spruce Needles: Effects of A i r Pollu-
tants under Controlled Conditions (N) . . . 502 

Formononetin 7-0-glucoside-6"-0-malonate 
Elicitor-Induced Formation of Pterocarpan 
Phytoalexins in Chickpea (Cicer arietinum L.) 
Cell Suspension Cultures from Constitutive 
Isoflavone Conjugates upon Inhibition of 
Phenylalanine Ammonia Lyase 43 



Subject Index 1145 

F P L C Superose 6 Separation 
Oligomeric Forms of Pyruvate Kinase from 
Chlorella with Different Kinetic Properties . 

Fungal Development 
Significance of the Non-Oxidative Pentose 
Phosphate Pathway in Aspergillus oryzae 
Grown on Different Carbon Sources . . . . 

Fungal Metabolism 
Substrate Specificity in the Fungal Metabo­
lism of Prenylated Flavonoids 

Fungal Sesquiterpenes 
Lepistirones, Major Volatile Metabolites from 
Liquid Cultures of Lepista irina (Basidiomy-
cotina) 

Galium spec. 
Cell Free Synthesis of o-Succinylbenzoic Acid 
in Protein Extracts from Anthraquinone and 
Phylloquinone (Vitamin K , ) Producing Plant 
Cell Suspension Cultures. Occurrence of 
Intermediates between Isochorismic and 
0-Succinylbenzoic Acid 

Gallotannin Biosynthesis 
Biosynthesis of Gallotannins. ß-Glucogallin-
Dependent Galloylation of 1,6-Digalloylglu-
cose to 1,2,6-Trigalloylglucose 

Galloyltransferase 
Biosynthesis of Gallotannins. ß-Glucogallin-
Dependent Galloylation of 1,6-Digalloylglu-
cose to 1,2,6-Trigalloylglucose 

Galvanotaxis 
Directed Cell Movement with Steric Exclusion 

G C - M S 
Identification by Gas-Chromatography-Mass 
Spectrometry of 150 Compounds in Propolis 
Identification of Tropane Alkaloids in Hairy 
Root Cultures of Hyoscyamus albus . . . . 

Gelidium latifolium 
Occurrence of Jasmonic Acid in the Red Alga 
Gelidium latifolium (N) 

ertl Gene 
Functional Complementation in Escherichia 
coli of Different Phytoene Desaturase Genes 
and Analysis of Accumulated Carotenes . . 

Gene Duplication 
Two Separate Genes Encode the Catalytic 
70 k D a V-ATPase Subunit in Psilotum and 
Equisetum 

Gene Expression 
Plant ADP-Glucose Pyrophosphorylase -
Recent Advances and Biotechnological Per­
spectives (A Review) 

Genetic Code Theories 
On the Relationships between the Genetic 
Code Coevolution Hypothesis and the Phys-
icochemical Hypothesis 

Genetic Complementation 
Functional Complementation in Escherichia 
coli of Different Phytoene Desaturase Genes 
and Analysis of Accumulated Carotenes . . 

Geosmin 
Occurrence of (-)-Geosmin and Other Ter-
penoids in an Axenic Culture of the Liverwort 
Symphyogyna brongniartii 

Glass Transition 
Temperature Dependence of the Rotational 

416 Mobi l i ty of the Sugar and Water Molecules in 
Concentrated Aqueous Trehalose and Sucrose 
Solutions 313 

ß-Glucogallin (1 -O-galloyl-ß-D-glucopyranose) 
223 Biosynthesis of Gallotannins. ß-Glucogallin-

Dependent Galloylation of 1,6-Digalloylglu-
cose to 1,2,6-Trigalloylglucose 389 

341 Glucosinolate 
Time-Course Studies of Phytoalexins and 
Glucosinolates in UV-Irradiated Turnip Tis­
sue 189 

169 Glucosyltransferase 
The Effect of B A S 145138 Safener on Chlor i -
muron Ethyl Metabolism and Toxicity in 
Corn 882 

Glutathione 
Comparative Effectiveness and Mode of A c ­
tion of Safeners for Chloroacetamide Herbi-
cides in Maize Seedlings 828 

364 Influence of the Safener Benoxacor on the 
Metabolism of Metolachlor in Corn . . . . 846 
Glutathione S-Transferase Activity in Non-
Treated and CGA-154281-Treated Maize 

389 Shoots 850 
Effects of the Herbicide Pretilachlor and the 
Safener Fenclorim on Glutathione Content 
and Glutathione-Dependent Enzyme Activity 

389 o fR ice 861 
Effects of Phenylamide Pesticides on the 

697 GSH-Conjugation System of Phytophthora 
spp. Fungi 866 

Glutathione Reductase 
III The Inhibition of Glutathione Reductase by 

Quinones (N) 966 
519 Glutathione S-Transferase 

Influence of the Safener Benoxacor on the 
Metabolism of Metolachlor in Corn . . . . 846 

1127 Glutathione S-Transferase Activity in Non-
treated and C G A-154281-Treated Maize 
Shoots 850 
Effects of Phenylamide Pesticides on the 

1045 GSH-Conjugation System of Phytophthora 
spp. Fungi 866 
The Effect of B A S 145138 Safener on Chlori-
muron Ethyl Metabolism and Toxicity in 

613 Corn 882 
Glycerolipids 

Long-Term Effect of Diuron on Chlorophyl-
lous Callus of Bromus erectus: L ip id Composi-

605 tion 569 
Glycine 

Accumulation of the Phytoalexin Glyceollin I 
in Soybean Nodules Infected by a Bradyrhizo-

305 bium japonicum nifA Mutant (N) 318 
Glycogen Phosphorylase 

Glycogen Phosphorylase in the Fat Body of 
Two Cockroach Species, Periplaneta ameri-

1045 cana and Nauphoeta cinerea: Isolation, Partial 
Characterization of Three Forms and Activa-
tion by Hypertrehalosaemic Hormones . . . 149 

Glycolipids 
183 Marine Biosurfactants, I. Screening for Bio-



1146 Subject Index 

Surfactants among Crude Oi l Degrading Mar ­
ine Microorganisms from the North Sea . . 197 

Glycosyl Conjugation 
Metabolism of the Aryloxyphenoxypropa-
noate Herbicide, C G A 184927, in Wheat, Bar-
ley and Maize: Differential Effects of the Safe­
ner, C G A 185072 901 

Grain Sorghum 
Effects of the Herbicide Sethoxydim and the 
Safener Dichlormid on Lipid Synthesis and 
Acetyl-CoA Carboxylase Activity of Grain 
Sorghum 934 

Green-Light Photoreceptor 
Control by Light Quality of Chlorophyll Syn­
thesis in the Brown Alga Desmarestia aculeata 542 

Growth Inhibition 
Growth Inhibitions on Human Cancer Cell 
Cultures with the Indole Sulphur-Containing 
Phytoalexins and Their Analogues (N) . . . 706 

Guard Cells 
Cytoplasmic p H and Abscisic Acid Transport 
across Guard Cell Membranes 106 

Haemocyanin Synthesis 
Haemocyanin Synthesis in the Crayfish, Asta-
cus leptodactylus: in vitro Production by the 
Midgut Gland after Addit ion of Oxygen Bind-
ing Modulators and Exogenous Copper . . 163 

Hairy Roots 
Identification of Tropane Alkaloids in Hairy 
Root Cultures of Hyoscyamus albus . . . . 519 

Hairy Root Cultures 
Isoflavone Glycoside Formation in Trans­
formed and Non-Transformed Suspension 
and Hairy Root Cultures of Lupinus polyphyl-
lus and Lupinus hartwegii 725 
Effects of Culture Conditions on Isoflavonoid 
Levels of Transformed and Non-Transformed 
Cultures of Lupinus - a Comparison of Sus­
pension and Hairy Root Cultures 735 

Heavy Water 
Protein Drugs Stabilized by Heavy Water 
( D 2 0 ) . For Example: Human Cholinesterase 789 

Hemiptera 
Pheromone Blends of Predaceous Bugs (Het-
eroptera: Pentatomidae: Podisus spp.) . . . 264 

Hepaticae 
Occurrence of (-)-Geosmin and Other Ter-
penoids in an Axenic Culture of the Liverwort 
Symphyogyna brongniartii 183 

Herbicide Antidotes 
Effect of Temperature and Safeners on Gluta­
thione Levels and Glutathione S-Transferase 
Activity in Maize 856 

Herbicide Binding Site 
A Contact Site between the Two Reaction 
Center Polypeptides of Photosystem II Is In­
volved in Photoinhibition 557 

Herbicide Detoxification 
Effect of Temperature and Safeners on Gluta­
thione Levels and Glutathione S-Transferase 
Activity in Maize 856 

Herbicide Metabolism 
Naphthalic Anhydride Induces Imazethapyr 

Metabolism and Cytochrome P-450 Activity 
in Maize 897 
Metabolism of the Aryloxyphenoxypropa-
noate Herbicide, C G A 184927, in Wheat, Bar-
ley and Maize: Differential Effects of the Safe­
ner, C G A 185072 901 

Herbicide Resistance 
Long-Term Effect of Diuron on Chlorophyl-
lous Callus of Bromus erectus: Lipid Composi­
tion 569 

Herbicide Safeners 
Chemical Reactivity and Safener Activity of 
Acetal Compounds 810 
Dithiocarbamate Derivatives as Herbicide 
Safeners 815 
Comparative Effectiveness and Mode of A c ­
tion of Safeners for Chloroacetamide Herbi-
cides in Maize Seedlings 828 

Herbicides 
Activity of Photosystem II Herbicides Is Re­
lated with Their Residence Times at the D 1 
Protein 575 
Chemical Reactivity and Safener Activity of 
Acetal Compounds 810 
A n Overview of the Mechanisms of Act ion of 
Herbicide Safeners 819 
The Effect of B A S 145138 Safener on Chlor i -
muron Ethyl Metabolism and Toxicity in 
Corn 882 

(£)-2-Hexenal 
Pheromone Blends of Predaceous Bugs (Het-
eroptera: Pentatomidae: Podisus spp.) . . . 264 

Flibernation 
The Modulation of the Calcium Transport by 
Skeletal Muscle Sarcoplasmic Reticulum in 
the Hibernating European Hamster . . . . 1109 

High-Pressure Spectroscopy 
U V - V I S Absorption Spectra at High Pressure 
of C-Phycocyanin and Allophycocyanin from 
Mastigocladus laminosus 717 

H i l l Inhibitor 
X - R a y Structure Analysis of a Cyanoacrylate 
Inhibitor of Photosystem II Electron Trans­
port 93 

H i l l Reaction 
Inhibition of Oxygen Evolution by Cacalol 
and Its Derivatives 777 

Histocompatibility Antigens 
Partial Characterization of an t i -HLA Class II 
Antibodies Isolated by A i d of Sepharose-Pep-
tide Immunoadsorbents (N) 321 

Homonataloins A and B 
A New Investigation on Constituents of Aloe 
and Rhamnus Species, X V . Homonataloins A 
and B from Aloe lateritia: Isolation, Structure 
and Configurational Determination of the 
Diastereomers 177 

Human Serum Albumin 
Ions Modify the Strength of Interaction of 
Diquat and Paraquat with Some Proteins and 
Cellulose 428 

Humic Material 
Quantitative Characterization of Soil Organic 
Matter and Its Fractionation Products by 



Subject Index 1147 

Solid State High Resolution C-13 ( C P M A S ) 
Spectroscopy 982 

Hydrocarbons 
Marine Biosurfactants, IL Production and 
Characterization of an Anionic Trehalose 
Tetraester from the Marine Bacterium Arthro-
bacter sp. E K l 204 

Hydrogen Peroxide 
Cataract Induction by 1,2-Naphthoquinone. 
II. Mechanism of Hydrogen Peroxide Forma­
tion and Inhibition by Iodide 285 
The Effect of Activated Oxygen Speeles on 
Nitrogenase of Anabaena variabilis . . . . 407 
Mass Spectrometric Analysis of ^ - F o r m a ­
tion Induced by the Oxidation of Hydrazine 
and Hydroxylamine in Flash Illuminated Thy-
lakoid Preparations of the Filamentous 
Cyanobacterium Oscillatoria chalybea . . . 629 

Hydrolysis 
Chemical Reactivity and Safener Activity of 
Acetal Compounds 810 

Hydroperoxide-Dependent Oxygenase 
Effect of the Safener Dichlormid on Maize 
Peroxygenase and Lipoxygenase 920 

Hydrophobie Cluster Analysis 
Are Bacterial Sensory Systems Models for 
Phytochrome Action? Hydrophobie Cluster 
Analysis of the Phytochrome Module Related 
to Bacterial Transmitter Modules 750 

Hydroxylamine 
The Flash Pattern of Photosynthetic Oxygen 
Evolution after Treatment with Low Concen-
trations of Hydroxylamine as a Function of 
the Previous S,S 0-Ratio Further Evidence that 
N H 2 O H Reduces the Water Oxidizing Com-
plex in the Dark 1033 

Hyoscyamus albus 
Identification of Tropane Alkaloids in Hairy 
Root Cultures of Hyoscyamus albus . . . . 519 

Hyperactivity 
Aromatherapy: Evidence for Sedative Effects 
of the Essential Oi l of Lavender after Inhala­
tion 1067 

Hypergeometric Distribution 
On the Relationships between the Genetic 
Code Coevolution Hypothesis and the Physi-
cochemical Hypothesis 305 

Hypersensitive Response 
Accumulation of the Phytoalexin Glyceollin I 
in Soybean Nodules Infected by a Bradyrhizo-
bium japonicum\nifA Mutant (N) 318 

Identification 
Epoxyheptadecadienes Identified as Sex Pher-
omone Components of Tephrina arenacearia 
H b n . (Lepidoptera: Geometridae) 257 

Imazapyr 
Influence of BAS-145138 on the Activity of 
Sulfonylurea and Imidazolinone Herbicides . 939 

Imazaquin 
Influence of BAS-145138 on the Activity of 
Sulfonylurea and Imidazolinone Herbicides . 939 
Safeners as Corn Seedling Protectants against 
Acetolactate Synthase Inhibitors 945 

Imazethapyr 
Naphthalic Anhydride Induces Imazethapyr 
Metabolism and Cytochrome P-450 Activity 
in Maize 897 
Influence of BAS-145138 on the Activity of 
Sulfonylurea and Imidazolinone Herbicides . 939 

Imidazolinone 
Mode of Action of Naphthalic A c i d as a Safe­
ner for Imazethapyr 893 

in vitro Culture 
Growth and Secondary Product Formation of 
in vitro Cultures from the Liverwort Reboulia 
hemisphaerica 28 
Occurrence of (-)-Geosmin and Other Ter-
penoids in an Axenic Culture of the Liverwort 
Symphyogyna brongniartii 183 

Induction 
Antagonistic Interactions of Mefenacet with 
Inhibitors of Monooxygenases 915 

Induction of Nitrate Reductase 
Induction of Nitrate Reductase Activity by 
Arginine in the Filamentous Cyanobacterium 
Oscillatoria chalybea 591 

Inhibition 
The Inhibition of Glutathione Reductase by 
Quinones (N) 966 

Inhibition of Oxygen Evolution 
Inhibition of Oxygen Evolution by Cacalol 
and Its Derivatives 777 

Inhibitor 
Podoscyphic Ac id , a New Inhibitor of Avian 
Myeloblastosis Virus and Moloney Murine 
Leukemia Virus Reverse Transcriptase from a 
Podoscypha Species 442 

Insect 
Synchronized Activity in the Insect Brain (N) 1134 

Insect Attractant 
Semiochemicals of the Scarabaeinae, III: Iden­
tification of the Attractant for the Dung Beetle 
Pachlomerus femoralis in the Fruit of the 
Spineless Monkey Orange Tree, Strychnos 
madagascariensis 1073 

Insect Stress 
Biogenic Amine Levels in the Haemolymph of 
the Cabbage Armyworm Larvae (Mamestra 
brassicae) Following Injection of Octopamin-
ergic Insecticides 127 

Intron-Exon Boundaries 
Two Separate Genes Encode the Catalytic 
70 k D a V-ATPase Subunit in Psilotum and 
Equisetum 613 

Iodide 
Cataract Induction by 1,2-Naphthoquinone. 
IL Mechanism of Hydrogenperoxide Forma­
tion and Inhibition by Iodide 285 

Iridoids 
Iridoid Glucosides from Plantago altissima L . , 
Plantago lanceolata L . , Plantago atrata Hoppe 
and Plantago argentea Chaix. (N) 963 
Iridoids from Plantago carinata Schrad. . . 1001 

Iron-Nitrogenase 
The Expression of a Third Nitrogenase in the 
Cyanobacterium Anabaena variabilis . . . . 217 

file:///nifA


1148 Subject Index 

Isochorismic Ac id 
Cell Free Synthesis of ö-Succinylbenzoic Acid 
in Protein Extracts from Anthraquinone and 
Phylloquinone (Vitamin K , ) Producing Plant 
Cell Suspension Cultures. Occurrence of Inter-
mediates between Isochorismic and o-Succin-
ylbenzoic Acid 364 

Isoenzymes 
N-Acetyl-ß-D-hexosaminidases of the Brine 
Shrimp Artemia: Partial Purification and 
Characterization 781 

Isoflavone Glucosides 
Isoflavone Glycoside Formation in Trans­
formed and Non-Transformed Suspension 
and Hairy Root Cultures of Lupinus polyphyl-
lus and Lupinus hartwegii 725 

Isoflavonoids 
Naturally Occurring Coumaranochroman-
4-ones: a New Class of Isoflavonoids from 
Lupins and Jamaican Dogwood 331 
New Isoflavone Glucosides from White Lupin 
(Lupinus albus L.) 513 
Effects of Culture Conditions on Isoflavonoid 
Levels of Transformed and Non-Transformed 
Cultures of Lupinus - a Comparison of Sus­
pension and Hairy Root Cultures 735 

Isoprenoid Synthesis 
Oxabetrinil Reversal of Metolachlor and A c i d 
Soil Stress . 950 

2-Isopropyl-3-methoxypyrazine 
Volatile Constituents from Crotalaria ochro-
leuca and Their Effect on Pest Insects . . . 579 

Jasmonic A c i d 
Occurrence of Jasmonic Acid in the Red Alga 
Gelidium latifolium (N) 1127 

Ketals 
Bioactive Chemical Bond Systems in Safeners 
and Prosafeners 805 

Kinetics 
N-Acetyl-ß-D-hexosaminidases of the Brine 
Shrimp Artemia: Partial Purification and 
Characterization 781 

Lamiaceae 
Hydroxyphenylpyruvate Reductase from Cell 
Suspension Cultures of Coleus blumei Benth. 371 

Lasallia 
On the Chemistry of the Liehen Genus Lasal­
lia Merat 19 

Latency 
Stochastic Treatment of Bump Latency and 
Temporal Overlapping in Limulus Ventral 
Photoreceptors 291 

Latex Vacuoles 
Further Studies of Sequestration of Alkaloids 
in Papaver somniferum L . Latex Vacuoles . . 377 

Lavender Oi l 
Aromatherapy: Evidence for Sedative Effects 
of the Essential O i l of Lavender after Inhala­
tion 1067 

Leech 
Propagation of Voltage Transients in Arbo-
rized Neuntes of Retzius Cells of the Leech in 
Culture 687 

Leguminosae 
Naturally Occurring Coumaranochroman-
4-ones: a New Class of Isoflavonoids from 
Lupins and Jamaican Dogwood 331 
New Isoflavone Glucosides from White Lupin 
(Lupinus albus L.) 513 

Lehmannin 
Prenylated Flavanone Production in Callus 
Cultures of Sophora flavescens var. angusti-
folia 172 

Lentinellus omphalodes 
Omphalone, an Antibiotically Active Benzo-
quinone Derivative from Fermentations of 
Lentinellus omphalodes 989 

Lepidium sativum L . 
The Greening Process in Cress Seedlings. 
III. Age-Dependent Changes in the Capacity 
of the Tetrapyrrole Pathway 1052 

Lepista irina 
Lepistirones, Major Volatile Metabolites from 
Liquid Cultures of Lepista irina (Basidio-
mycotina) 169 

Lepistirones 
Lepistirones, Major Volatile Metabolites from 
Liquid Cultures of Lepista irina (Basidio-
mycotina) 169 

Liehen Substances 
On the Chemistry of the Liehen Genus Lasal­
lia Merat 19 

Light-Evoked and Spontaneous Bumps 
Stochastic Treatment of Bump Latency and 
Temporal Overlapping in Limulus Ventral 
Photoreceptors 291 

Light-Harvesting Pigments 
U V - V I S Absorption Spectra at High Pressure 
of C-Phycocyanin and Allophycocyanin from 
Mastigocladus laminosus 717 

Light Scattering 
Analysis of Light-Induced Absorbance 
Changes in the Near-Infrared Spectral Re­
gion. I. Characterization of Various Compo­
nents in Isolated Chloroplasts 233 

Limulus Photoreceptor 
Single Photon-Evoked Events of the Ventral 
Nerve Photoreceptor Cell of Limulus. Facilita-
tion, Adaptation and Dependence of Lowered 
External Calcium 461 

Linalool 
Aromatherapy: Evidence for Sedative Effects 
of the Essential Oi l of Lavender after Inhala­
tion 1067 

Linear Bump Sum 
Single Photon-Evoked Events of the Ventral 
Nerve Photoreceptor Cell of Limulus. Facili ta-
tion, Adaptation and Dependence of Lowered 
External Calcium 461 

Lip id Phase Transitions 
Calorimetric Study on the Interactions of 5-n-
Heptadec(en)ylresolcinols from Cereal Grains 
with Zwitterionic Phospholipid (DPPC) . . 423 



Subject Index 1149 

Lipoxygenase 
Effect of the Safener Dichlormid on Maize 
Peroxygenase and Lipoxygenase 920 

Littorine 
Identification of Tropane Alkaloids in Hairy 
Root Cultures of Hyoscyamus albus . . . . 519 

Liverwort 
Growth and Secondary Product Formation of 
in vitro Cultures from the Liverwort Reboulia 
hemisphaerica 28 

Local Anesthetic 
Local Anesthetic Binding to Thylakoid Mem­
branes. Relation to Inhibition of Light-In-
duced Membrane Energization and Photo-
phosphorylation 79 

Lupinus 
Naturally Occurring Coumaranochroman-
4-ones: a New Class of Isoflavonoids from 
Lupins and Jamaican Dogwood 331 

Lupinus albus 
New Isoflavone Glucosides from White Lupin 
(Lupinus albus L.) 513 

Lupinus hartwegii 
Isoflavone Glycoside Formation in Trans­
formed and Non-Transformed Suspension 
and Hairy Root Cultures of Lupinus polyphyl-
lus and Lupinus hartwegii 725 
Effects of Culture Conditions on Isoflavonoid 
Levels of Transformed and Non-Transformed 
Cultures of Lupinus - a Comparison of Sus­
pension and Hairy Root Cultures 735 

Lupinus polyphyllus 
Isoflavone Glycoside Formation in Trans­
formed and Non-Transformed Suspension 
and Hairy Root Cultures of Lupinus polyphyl­
lus and Lupinus hartwegii 725 
Effects of Culture Conditions on Isoflavonoid 
Levels of Transformed and Non-Transformed 
Cultures of Lupinus - a Comparison of Sus­
pension and Hairy Root Cultures 735 

Lycopene 
Functional Complementation in Escherichia 
coli of Different Phytoene Desaturase Genes 
and Analysis of Accumulated Carotenes . . 1045 

Magnesium Protoporphyrin Monomethylester 
The Greening Process in Cress Seedlings. 
III. Age-Dependent Changes in the Capacity 
of the Tetrapyrrole Pathway 1052 

Maize 
Glutathione S-Transferase Activity in N o n -
Treated and CGA-154281-Treated Maize 
Shoots 850 
Mode of Act ion of Naphthalic A c i d as a Safe­
ner for Imazethapyr 893 
Effects of E P T C and Dichlormid on Mem­
brane L i p i d Composition of Maize Leaves and 
Roots 926 

Malate Dehydrogenase 
Characterization of Two Thioredoxins in Pig 
Heart Including a New Mitochondrial Protein 270 

Malformations 
Teratogenic and Metamorphosis-Inhibiting 
Activity of Retinoic A c i d in Ciona intestinalis 1094 

Malonylglucosides 
New Isoflavone Glucosides from White Lupin 
(Lupinus albus L.) 513 

Mamestra brassicae 
Biogenic Amine Levels in the Haemolymph of 
the Cabbage Armyworm Larvae (Mamestra 
brassicae) Following Injection of Octopamin-
ergic Insecticides 127 

Manganese 
Sequence Analysis of the D 1 and D 2 Reaction 
Center Proteins of Photosystem II 765 
Oxabetrinil Reversal of Metolachlor and A c i d 
Soil Stress 950 
Acceleration of Enzyme-Dependent Carth-
amin Formation by Manganese with Diversed 
Valence States 1011 

Marine Microorganisms 
Marine Biosurfactants, I. Screening for Bio­
surfactants among Crude Oil Degrading M a ­
rine Microorganisms from the North Sea . . 197 
Marine Biosurfactants, II. Production and 
Characterization of an Anionic Trehalose 
Tetraester from the Marine Bacterium Arthro-
bacter sp. E K 1 204 
Marine Biosurfactants, III. Toxicity Testing 
with Marine Microorganisms and Compari­
son with Synthetic Surfactants 210 

Mass Spectrometry 
Cyclic Glycerol Acetals from the Abdominal 
Hair Pencil Secretion of the Male African 
Sugarcane Borer Eidana saccharina (Lepido­
ptera: Pyralidae) 678 

Mechanisms of Action 
A n Overview of the Mechanisms of Action of 
Herbicide Safeners 819 

Mefenacet 
Antagonistic Interactions of Mefenacet with 
Inhibitors of Monooxygenases 915 

Mehler Reaction 
Contrasting pH-Optima of Light-Driven O r 

and H 2 0 2 -Reduct ion in Spinach Chloroplasts 
as Measured via Chlorophyll Fluorescence 
Quenching 635 

Membrane Lipids 
Effects of E P T C and Dichlormid on Mem­
brane Lip id Composition of Maize Leaves and 
Roots 926 

Membrane Potential 
Analysis of Light-Induced Absorbance 
Changes in the Near-Infrared Spectral Re­
gion. I. Characterization of Various Compo­
nents in Isolated Chloroplasts 233 

Menaquinones 
o-Succinylbenzoate: Coenzyme A Ligase, an 
Enzyme Involved in Menaquinone (Vitamin 
K 2 ) Biosynthesis, Displays Broad Specificity 585 

Metabolie Inactivation 
Mode of Safener Action of Dimepiperate, a 
Thiolcarbamate Herbicide, on Bensulfuron 
Methyl Activity 887 

Metabolie Regulation 
Plant ADP-Glucose Pyrophosphorylase -
Recent Advances and Biotechnological Per­
spectives (A Review) 605 



1150 Subject Index 

Metabolism 
Effect of Temperature and Safeners on Gluta-
thione Levels and Glutathione S-Transferase 
Activity in Maize 

Metalaxyl 
Effects of Phenylamide Pesticides on the 
GSH-Conjugation System of Phytophthora 
spp. Fungi 

Metamorphosis 
Teratogenic and Metamorphosis-Inhibiting 
Activity of Retinoic A c i d in Ciona intestinalis 

Metaphase Chromosomes 
Slit Scan Flow Cytometry of Isolated Chro­
mosomes Following Fluorescence Hybridiza-
tion: an Approach of Online Screening for 
Specific Chromosomes and Chromosome 
Translocations 

Metazachlor 
Comparative Effectiveness and Mode of 
Action of Safeners for Chloroacetamide Her­
bicides in Maize Seedlings 

Methylviologen 
The Effect of Activated Oxygen Species on 
Nitrogenase of Anabaena variabilis . . . . 

Metolachlor 
Influence of the Safener Benoxacor on the 
Metabolism of Metolachlor in C o m . . . . 
Influence of Safeners on the in vivo and in vitro 
Metabolism of Bentazon and Metolachlor by 
Grain Sorghum Shoots: a Preliminary Report 
Oxabetrinil Reversal of Metolachlor and Ac id 
Soil Stress 

Metsulfuron Methyl 
Safeners as Corn Seedling Protectants against 
Acetolactate Synthase Inhibitors 

M F , 
Subunit 5 of Chloroplast F 0 F, -ATPase and 
O S C P of Mitochondrial F 0 F,-ATPase: a 
Comparison by CD-Spectroscopy 

MG-191 
Bioactive Chemical Bond Systems in Safeners 
and Prosafeners 

Microcalorimetry 
Calorimetric Study on the Interactions of 5-n-
Heptadec(en)ylresolcinols from Cereal Grains 
with Zwitterionic Phospholipid (DPPC) . . 

Microsomes 
Elicitor Induction of Cytochrome P-450 
Monooxygenases in Cell Suspension Cultures 
of Chickpea (Cicer arietinum L.) and Their 
Involvement in Pterocarpan Phytoalexin Bio-
synthesis 
Influence of Safeners on the in vivo and in vitro 
Metabolism of Bentazon and Metolachlor by 
Grain Sorghum Shoots: a Preliminary Report 

Microtox 
Marine Biosurfactants, III. Toxicity Testing 
with Marine Microorganisms and Compari­
son with Synthetic Surfactants 

Mitochondrial Proteins 
Characterization of Two Thioredoxins in Pig 
Heart Including a New Mitochondrial Protein 

Mixed Function Oxidase 
Influence of Safeners on the in vivo and in vitro 

Metabolism of Bentazon and Metolachlor by 
Grain Sorghum Shoots: a Preliminary Report 906 

M M L V - R e v e r s e Transcriptases 
856 Podoscyphic Ac id , a New Inhibitor of Avian 

Myeloblastosis Virus and Moloney Murine 
Leukemia Virus Reverse Transcriptase from a 
Podoscypha species 442 

866 Mobi l i ty 
Temperature Dependence of the Rotational 
Mobil i ty of the Sugar and Water Molecules in 

1094 Concentrated Aqueous Trehalose and Sucrose 
Solutions 313 

M o n o - and Divalent Cations 
Ions Modify the Strength of Interaction of 
Diquat and Paraquat with Some Proteins and 
Cellulose 428 

433 Monocotyledonous Crops 
Metabolism of the Aryloxyphenoxypropa-
noate Herbicide, C G A 184927, in Wheat, 
Barley and Maize: Differential Effects of the 

828 Safener, C G A 185072 901 
Monooxygenase 

Naphthalic Anhydride Induces Imazethapyr 
407 Metabolism and Cytochrome P-450 Activity 

in Maize 897 
Antagonistic Interactions of Mefenacet with 

846 Inhibitors of Monooxygenases 915 
Morinda lucida 

Cell Free Synthesis of o-Succinylbenzoic Ac id 
906 in Protein Extracts from Anthraquinone and 

Phylloquinone (Vitamin K , ) Producing Plant 
950 Cell Suspension Cultures. Occurrence of Inter-

mediates between Isochorismic and o-Succin-
ylbenzoic A c i d 364 

945 Moult ing Hormone 
Hormonal Regulation of Acetylcholinesterase 
in an Epithelial Cell Line from Chironomus 
tentans 1089 

759 Mustela nivalis 
Dimethyldithiolanes in the Anal Sac Secretion 
of the Weasel, Mustela nivalis (N) 166 

805 Mycobacterium phlei 
o-Succinylbenzoate: Coenzyme A Ligase, an 
Enzyme Involved in Menaquinone (Vitamin 
K 2 ) Biosynthesis, Displays Broad Specificity 585 

423 
N-Acetyl-ß-D-hexosaminidases 

N-Acetyl-ß-D-hexosaminidases of the Brine 
Shrimp Artemia: Partial Purification and 
Characterization 781 

N A 
58 Milestones in the Development of Herbicide 

Safeners 794 
Naphthalic Ac id 

906 Mode of Act ion of Naphthalic Acid as a Safe­
ner for Imazethapyr 893 

Naphthalic Anhydride 
Mode of Action of Naphthalic Acid as a Safe-

210 ner for Imazethapyr 893 
Naphthalic Anhydride Induces Imazethapyr 
Metabolism and Cytochrome P-450 Activity 

270 in Maize 897 
Naphthoquinone 

Cataract Induction by 1,2-Naphthoquinone. 



Subject Index 1151 

I. Studies on the Redox Properties of Bovine 
Lens Proteins 280 
Cataract Induction by 1,2-Naphthoquinone. 
II. Mechanism of Hydrogenperoxide Forma­
tion and Inhibition of Iodide 285 

Nauphoeta cinerea 
Glycogen Phosphorylase in the Fat Body of 
Two Cockroach Species, Periplaneta ameri-
cana and Nauphoeta cinerea: Isolation, Partial 
Characterization of Three Forms and Activa-
tion by Hypertrehalosaemic Hormones . . . 149 

Necrotaxis 
Directed Cell Movement with Steric Exclusion 697 

Neuron 
Propagation of Voitage Transients in Arbo-
rized Neuntes of Retzius Cells of the Leech in 
Culture 687 

Neutron Capture Therapy 
Synthesis and Biological Behavior of a 
Boronated Analogue of the Antiestrogen 
U23,469-M 252 

New Screening System 
Photoautotrophic Cultured Plant Cells: A 
Novel System to Survey New Photosynthetic 
Electron Transport Inhibitors 563 

Nicotiana tabacum 
Enhanced Inducibility of Antioxidant Systems 
in a Nicotiana tabacum L . Biotype Results in 
Acifluorfen Resistance 875 

Nitrate 
Control by Light Quality of Chlorophyll Syn­
thesis in the Brown Alga Desmarestia aculeata 542 
No Correlation between Plasmid Content and 
Abili ty to Reduce Nitrate in Wild-Type 
Strains of Rhodobacter Capsulatus (N) . . . 703 

Nitrate Reduction 
The Expression of a Third Nitrogenase in the 
Cyanobacterium Anabaena variabilis . . . . 217 

Nitrogenase Modifikation and Destruction 
The Effect of Activated Oxygen Species on 
Nitrogenase of Anabaena variabilis . . . . 407 

N M R 
Temperature Dependence of the Rotational 
Mobil i ty of the Sugar and Water Molecules in 
Concentrated Aqueous Trehalose and Sucrose 
Solutions 313 
Cyclic Glycerol Acetals from the Abdominal 
Hair Pencil Secretion of the Male African 
Sugarcane Borer Eidana saccharina (Lepido­
ptera: Pyralidae) 678 

N M R Analysis 
Ferribactins - the Biogenetic Precursors of 
Pyoverdins 527 

C - 1 3 - N M R 
Quantitative Characterization of Soil Organic 
Matter and Its Fractionation Products by 
Solid State High Resolution C-13 ( C P M A S ) 
Spectroscopy 982 

Notholaena rigida 
New Triterpenes from the Frond Exudate of 
the Fern Notholaena rigida 507 

Notholaena spp. 
New Frond Exudate Flavonoids from Chei-
lanthoid Ferns 325 

Novel Natural 
New Triterpenes from the Frond Exudate of 
the Fern Notholaena rigida 507 

Nucleotide Exchange 
Product Release is Not the Rate-Limiting Step 
during Cytochalasin B-Induced ATPase 
Activity of Monomeric Act in 139 

Octopaminergic Insecticides 
Biogenic Amine Levels in the Haemolymph of 
the Cabbage Armyworm Larvae (Mamestra 
brassicae) Following Injection of Octopamin­
ergic Insecticides 127 

Oi l Pollution 
Marine Biosurfactants, I. Screening for Bio­
surfactants among Crude Oi l Degrading M a ­
rine Microorganisms from the North Sea . . 197 

Oligomerization 
Oligomeric Forms of Pyruvate Kinase from 
Chlorella with Different Kinetic Properties 416 

Omphalone 
Omphalone, an Antibiotically Active Benzo-
quinone Derivative from Fermentations of 
Lentinellus omphalodes 989 

Optic Lobes 
Synchronized Activity in the Insect Brain (N) 1134 

Oryza sativa L . 
Effects of the Herbicide Pretilachlor and the 
Safener Fenclorim on Glutathione Content 
and Glutathione-Dependent Enzyme Activity 
o fRice 861 

Oscillations 
Synchronized Activity in the Insect Brain (N) 1134 

O S C P 
Subunit 5 of Chloroplast F 0 F, -ATPase and 
O S C P of Mitochondrial F 0 F r A T P a s e : a 
Comparison by CD-Spectroscopy 759 

Ostrya carpinifolia 
Flavonoid Aglycones from the Bud Exudates 
of Three Betulaceae (N) 495 

Oxabetrinil 
Oxabetrinil Reversal of Metolachlor and Acid 
Soil Stress 950 

Oxazaspiro[4.5]decane 
Dithiocarbamate Derivatives as Herbicide 
Safeners 815 

Oxidative Stress 
Enhanced Inducibility of Antioxidant Systems 
in a Nicotiana tabacum L . Biotype Results in 
Acifluorfen Resistance 875 

Oxygen Activation 
Cataract Induction by 1,2-Naphthoquinone. 
I. Studies on the Redox Properties of Bovine 
Lens Proteins 280 

Oxygen Binding 
Haemocyanin Synthesis in the Crayfish, Asta-
cus leptodactylus: in vitro Production by the 
Midgut Gland after Addit ion of Oxygen Bind­
ing Modulators and Exogenous Copper . . 163 

Oxygen Evolution 
The Flash Pattern of Photosynthetic Oxygen 
Evolution after Treatment with Low Concen-
trations of Hydroxylamine as a Function of 



1152 Subject Index 

the Previous S,/S 0-Ratio. Further Evidence 
that N H 2 O H Reduces the Water Oxidizing 
Complex in the Dark 1033 

Oxygenated ß-Damascones 
Biotransformation of ß-Damascone by Botry­
tis cinerea 395 

P-Element Transformation 
Incorporation of a Calliphora Arylphorin 
Gene into the Germ Line of Drosophila by 
P-Element-Mediated Transformation . . . 145 

Papaver somniferum 
Further Studies of Sequestration of Alkaloids 
in Papaver somniferum L . Latex Vacuoles . . 377 

Paraquat 
Ions Modify the Strength of Interaction of 
Diquat and Paraquat with Some Proteins and 
Cellulose 428 
Enhanced Inducibility of Antioxidant Systems 
in a Nicotiana tabacum L . Biotype Results in 
Acifluorfen Resistance 875 

P B G - D - I Complex 
Studies on Uroporphyrinogen Biosynthesis in 
P igL ive r 1101 

PBG-Deaminase 
Studies on Uroporphyrinogen Biosynthesis in 
P i g L i v e r 1101 

Pectin Metabolism 
Characterization of Pectic Enzymes from the 
Chickpea Pathogen Ascochyta rabiei . . . . 51 

Pentose Phosphate Pathway 
Significance of the Non-Oxidative Pentose 
Phosphate Pathway in Aspergillus oryzae 
Grown on Different Carbon Sources . . . . 223 

2-Pentylfuran 
Volatile Constituents from Crotalaria ochro-
leuca and Their Effect on Pest Insects . . . 579 

Periodic Electric Field 
Shear Deformation of the Spherical Shell Act-
ed on by an External Alternating Electric 
Field: Possible Applications to Cell Deforma­
tion Experiments 487 

Periplaneta americana 
Glycogen Phosphorylase in the Fat Body of 
Two Cockroach Species, Periplaneta ameri­
cana and Nauphoeta cinerea: Isolation, Partial 
Characterization of Three Forms and Activa-
tion by Hypertrehalosaemic Hormones . . . 149 

Phenazines 
The Formation of Hydroxylated Phenazines 
by Pseudomonasßuorescens Y 4 upon Addit ion 
of B e 2 + to the Culture Medium - a Defense 
Mechanism? 194 

Phenolic Compounds 
Identification by Gas Chromatography-Mass 
Spectrometry of 150 Compounds in Propolis 111 

Phenols 
Chemical Constituents of the Liehen Cladina 
macaronesica 12 

Phosphoenolpyruvate Carboxylase (PEPCase) 
Phosphoenolpyruvate Carboxylase Activity in 
Norway Spruce Needles: Effects of A i r Pollu-
tants under Controlled Conditions (N) . . . 502 

Phospholipid Bilayers 
X - R a y Studies on Phospholipid Bilayers. 
X . Interactions with Chlortetracycline Hydro-
chloride 133 
X - R a y Studies on Phospholipid Bilayers. 
X L Interactions with Chloramphenicol . . . 647 

Phosphorylase Kinase 
Glycogen Phosphorylase in the Fat Body of 
Two Cockroach Species, Periplaneta ameri­
cana and Nauphoeta cinerea: Isolation, Partial 
Characterization of Three Forms and Activa-
tion by Hypertrehalosaemic Hormones . . . 149 

Phosphorylation 
Monosaccharides and Disaccharides Decrease 
the Km for Phosphorylation of a Membrane-
Bound Enzyme ATPase 644 

Photoacoustics 
Is the in vivo Photosystem I Function Resist-
ant to Photoinhibition? A n Answer from 
Photoacoustic and Far-Red Absorbance 
Measurements in Intact Leaves 1038 

Photoaffinity Labeling 
Thiazolylidene-Ketonitriles are Efficient In­
hibitors of Electron Transport in Reaction 
Centers from Photosynthetic Bacteria . . . 1059 

Photoautotrophic 
Photoautotrophic Cultured Plant Cells: A 
Novel System to Survey New Photosynthetic 
Electron Transport Inhibitors 563 

Photochemical Dehydrogenation 
Photophysical and Photochemical Properties 
of 2,3-Dihydro-4(l H)-quinolinones. Part II. 
Rates and Mechanism of Primary Processes . 549 

Photoinhibition 
A Contact Site between the Two Reaction 
Center Polypeptides of Photosystem II Is In-
volved in Photoinhibition 557 
Is the in vivo Photosystem I Function Resist-
ant to Photoinhibition? A n Answer from 
Photoacoustic and Far-Red Absorbance 
Measurements in Intact Leaves 1038 

Photoph osphory lation 
Local Anesthetic Binding to Thylakoid Mem-
branes. Relation to Inhibition of Light-In-
duced Membrane Energization and Photo-
phosphorylation 79 

Photoreceptor 
Electrogenic N a + - C a 2 + Exchange Contrib-
utes to the Light Response of F ly Photorecep-
tors 451 

Photosynthesis 
Analysis of Light-Induced Absorbance 
Changes in the Near-Infrared Spectral Re­
gion. I. Characterization of Various Compo-
nents in Isolated Chloroplasts 233 
U V - V I S Absorption Spectra at High Pressure 
of C-Phycocyanin and Allophycocyanin from 
Mastigocladus laminosus 717 
The Flash Pattern of Photosynthetic Oxygen 
Evolution after Treatment with Low Concen-
trations of Hydroxylamine as a Function of 
the Previous S,/S 0-Ratio. Further Evidence 
that N H 2 O H Reduces the Water Oxidizing 
Complex in the Dark 1033 



Subject Index 1153 

Photosynthesis Regulation 
Contrasting pH-Opt ima of Light-Driven 0 2 -
and H 2 0 2 -Reduc t ion in Spinach Chloroplasts 
as Measured via Chlorophyll Fluorescence 
Quenching 635 

Photosynthetic Bacteria 
N o Correlation between Plasmid Content and 
Abil i ty to Reduce Nitrate in Wild-Type 
Strains of Rhodobacter capsulatus (N) . . . 703 

Photosynthetic Electron Transport (PET) 
Herbicides 

Photoautotrophic Cultured Plant Cells: A 
Novel System to Survey New Photosynthetic 
Electron Transport Inhibitors 563 

Photosystem I 
Inactivation of Photosynthetic 0 2 Evolution 
in the Cyanobacterium Anacystis nidulans 
P C C 6301: Influence of Nitrogen Metabolites 
and Divalent Cat ion Concentration . . . . 1024 
Is the in vivo Photosystem I Function Resist-
ant to Photoinhibition? A n Answer from 
Photoacoustic and Far-Red Absorbance 
Measurements in Intact Leaves 1038 

Photosystem II 
Inhibitory Effect of Crown Compound on 
Photoelectron Transport Activity of Beet 
Spinach Thylakoid Membranes 87 
Turnover of the D - l Reaction Center Poly­
peptide from Photosystem II in Intact Spruce 
Needles and Spinach Leaves 245 
A Contact Site between the Two Reaction 
Center Polypeptides of Photosystem II Is In­
volved in Photoinhibition 557 
Activity of Photosystem II Herbicides Is Re­
lated with Their Residence Times at the D 1 
Protein 575 
Mass Spectrometric Analysis of N 2 - F o r m a -
tion Induced by the Oxidation of Hydrazine 
and Hydroxylamine in Flash Illuminated Thy­
lakoid Preparations of the Filamentous 
Cyanobacterium Oscillatoria chalybea . . . 629 
Sequence Analysis of the D 1 and D 2 Reaction 
Center Proteins of Photosystem II 765 
Inactivation of Photosynthetic 0 2 Evolution 
in the Cyanobacterium Anacystis nidulans 
P C C 6301: Influence of Nitrogen Metabolites 
and Divalent Cat ion Concentration . . . . 1024 

Photosystem II Inhibitor 
X - R a y Structure Analysis of a Cyanoacrylate 
Inhibitor of Photosystem II Electron Trans­
port 93 

Phycobiliproteins 
U V - V I S Absorption Spectra at High Pressure 
of C-Phycocyanin and Allophycocyanin from 
Mastigocladus laminosus 717 

Phytoalexin 
Time-Course Studies of Phytoalexins and 
Glucosinolates in UV-Irradiated Turnip 
Tissue 189 
Growth Inhibitions on Human Cancer Cell 
Cultures with the Indole Sulphur-Containing 
Phytoalexins and Their Analogues (N) . . . 706 

Phytochrome Act ion 
Are Bacterial Sensory Systems Models for 

Phytochrome Action? Hydrophobie Cluster 
Analysis of the Phytochrome Module Related 
to Bacterial Transmitter Modules 750 

Phytophthora 
Effects of Phenylamide Pesticides on the 
GSH-Conjugation System of Phytophthora 
spp. Fungi 866 

Phytotron 
Phosphoenolpyruvate Carboxylase Activity in 
Norway Spruce Needles: Effects of A i r Pollu-
tants under Controlled Conditions (N) . . . 502 

Picea abies 
Phosphoenolpyruvate Carboxylase Activity in 
Norway Spruce Needles: Effects of A i r Pollu-
tants under Controlled Conditions (N) . . . 502 
Activities and Regulation of Enzymes of Car­
bohydrate Metabolism in Spruce (Picea 
abies) 597 

Picloram 
Antagonism by Clopyralid of Picloram-In-
duced Ethylene Biosynthesis in Rapeseed 
Plants 957 

Pig Liver 
Studies on Uroporphyrinogen Biosynthesis in 
Pig Liver . . 1101 

Piscidia erythrina 
Naturally Occurring Coumaranochroman-
4-ones: a New Class of Isoflavonoids from 
Lupins and Jamaican Dogwood 331 

Pityrogramma triangularis 
New Frond Exudate Flavonoids from Chei-
lanthoid Ferns 325 

Plant Growth Regulator 
Occurrence of Jasmonic Ac id in the Red Alga 
Gelidium latifolium (N) 1127 

Plantago 
Iridoids from Plantago carinata Schrad. . . 1001 

Plantago Species 
Iridoid Glucosides from Plantago altissima L . , 
Plantago lanceolata L . , Plantago atrata Hoppe 
and Plantago argentea Chaix. (N) 963 

Plasma Membrane 
Cytoplasmic p H and Abscisic Ac id Transport 
across Guard Cell Membranes 106 
Specific Crystal Chemical Interactions be­
tween Carcinogenic Aromatic Compounds 
and Cholesterol 663 

Plasmid 
N o Correlation between Plasmid Content and 
Abil i ty to Reduce Nitrate in Wild-Type 
Strains of Rhodobacter capsulatus (N) . . . 703 

Plasmid Amplification 
Replication of C o l E 1-Related Plasmids at In-
creased Growth Temperature in Dependence 
on the Rom Function 1063 

Plasmid Replication 
Replication of C o l E 1-Related Plasmids at In-
creased Growth Temperature in Dependence 
on the Rom Function 1063 

Plastocyanin 
Analysis of Light-Induced Absorbance 
Changes in the Near-Infrared Spectral Re­
gion. I. Characterization of Various Compo­
nents in Isolated Chloroplasts 233 



1154 Subject Index 

Plastoquinone 
A Contact Site between the Two Reaction 
Center Polypeptides of Photosystem II Is In-
volved in Photoinhibition 557 

Platyzoma microphylla 
New Frond Exudate Flavonoids from Chei-
lanthoid Ferns 325 

Poisson Statistics of Photons 
Stochastic Treatment of Bump Latency and 
Temporal Overlapping in Limulus Ventral 
Photoreceptors 291 

Polygalacturonase 
Characterization of Pectic Enzymes from the 
Chickpea Pathogen Ascochyta rabiei . . . . 51 

Polymerase Chain Reaction 
Two Separate Genes Encode the Catalytic 
7 0 k D a V-ATPase Subunit in Psilotum and 
Equisetum 613 

Poplar Bud Exudate 
Identification by Gas Chromatography-Mass 
Spectrometry of 150 Compounds in Propolis 111 

Porphobilinogen 
Studies on Porphobilinogen-Deaminase from 
Saccharomyces cerevisiae 1017 

Porphyrin Biosynthesis 
Studies on Porphobilinogen-Deaminase from 
Saccharomyces cerevisiae 1017 

Pot Assay 
Photoautotrophic Cultured Plant Cells: A 
Novel System to Survey New Photosynthetic 
Electron Transport Inhibitors 563 

PP rphosphofructokinase 
Activities and Regulation of Enzymes of Car-
bohydrate Metabolism in Spruce (Picea 
abies) 597 

Precursor-Product Amino Acids 
On the Relationships between the Genetic 
Code Coevolution Hypothesis and the Physi-
cochemical Hypothesis 305 

Prenylated Flavanone Production 
Prenylated Flavanone Production in Callus 
Cultures of Sophora flavescens var. angusti-
folia *. 172 

Prenylated Isoflavones 
Substrate Specificity in the Fungal Metabo­
lism of Prenylated Flavonoids 341 

Pretilachlor 
Effects of the Herbicide Pretilachlor and the 
Safener Fenclorim on Glutathione Content 
and Glutathione-Dependent Enzyme Activity 
ofRice 861 

Prodrug 
Studies in Enteric Anthelmintics: Activity Pro­
file of Prodrug of a Bisbenzimidazole . . . 673 

Propolis 
Identification by Gas Chromatography-Mass 
Spectrometry of 150 Compounds in Propolis I I I 

Prosafeners 
Bioactive Chemical Bond Systems in Safeners 
and Prosafeners 805 

Protein Drugs 
Protein Drugs Stabilized by Heavy Water 
(D 2 0) . For Example: Human Cholinesterase 789 

Protochlorophyllide 
The Greening Process in Cress Seedlings. 
III. Age-Dependent Changes in the Capacity 
of the Tetrapyrrole Pathway 1052 

Protoporphyrin 
The Greening Process in Cress Seedlings. 
III. Age-Dependent Changes in the Capacity 
of the Tetrapyrrole Pathway 1052 

Pseudobactin 
Variants of Pseudobactin and Pseudobactin 
A : New Pyoverdin Type Peptide Siderophores 
from Pseudomonas fluorescens "E2" . . . . 522 

Pseudomonas 
Isolation and Spectroscopic Characterization 
of the Pyoverdin Chromophore and of its 
5-Hydroxy Analogue 993 

Pseudomonas aeruginosa 
Two Pyoverdins from Pseudomonas aerugi­
nosa R 534 

Pseudomonas fluorescens 
The Formation of Hydroxylated Phenazines 
by Pseudomonas fluorescens Y 4 upon Addit ion 
of B e 2 + to the Culture Medium - a Defense 
Mechanism? 194 
On the Genesis of the Dicarboxylic Acids 
Bound Amidically to the Chromophor of the 
Pyoverdins 398 
Variants of Pseudobactin and Pseudobactin 
A : New Pyoverdin Type Peptide Siderophores 
from Pseudomonas fluorescens "E2" . . . . 522 

Pteridaceae 
New Frond Exudate Flavonoids from Chei-
lanthoid Ferns 325 
New Triterpenes from the Frond Exudate of 
the Fern Notholaena rigida 507 

Pterocarpan Phytoalexins 
Elicitor-Induced Formation of Pterocarpan 
Phytoalexins in Chickpea (Cicer arietinum L.) 
Cell Suspension Cultures from Constitutive 
Isoflavone Conjugates upon Inhibition of 
Phenylalanine Ammonia Lyase 43 
Elicitor Induction of Cytochrome P-450 
Monooxygenases in Cell Suspension Cultures 
of Chickpea (Cicer arietinum L.) and Their In-
volvement in Pterocarpan Phytoalexin Bio­
synthesis 58 

Purple Bacteria 
Characterization of Reaction Center-B 875 
Complex of Rhodocyclus gelatinosus: Q B Site 
Properties Derived from Reconstitution Ex­
periments 111. 99 

. Pyoverdins 
On the Genesis of the Dicarboxylic Acids 
Bound Amidically to the Chromophor of the 
Pyoverdins 398 
Variants of Pseudobactin and Pseudobactin 
A : New Pyoverdin Type Peptide Siderophores 
from Pseudomonas fluorescens "E2" . . . . 522 
Ferribactins - the Biogenetic Precursors of 
Pyoverdins 527 
Two Pyoverdins from Pseudomonas aerugi­
nosa R 534 
Isolation and Spectroscopic Characterization 
of the Pyoverdin Chromophore and of its 
5-Hydroxy Analogue 993 



Subject Index 1155 

Pyruvate Kinase 
Oligomeric Forms of Pyruvate Kinase from 
Chlorella with Different Kinetic Properties . 416 

Quantum Bumps 
Stochastic Treatment of Bump Latency and 
Temporal Overlapping in Limulus Ventral 
Photoreceptors 291 
Single Photon-Evoked Events of the Ventral 
Nerve Photoreceptor Cell of Limulus. Facilita-
tion, Adaptation and Dependence of Lowered 
External Calcium 461 

Quinones 
Characterization of Reaction Center-B 875 
Complex of Rhodocyclus gelatinosus: Q B Site 
Properties Derived from Reconstitution Ex­
periments 99 
The Inhibition of Glutathione Reductase by 
Quinones (N) 966 

Radioimmunoassay 
Accumulation of the Phytoalexin Glyceollin I 
in Soybean Nodules Infected by a Bradyrhizo­
bium japonicum nif A Mutant (N) 318 

Rat Brain Cells 
A Simple Method for Counting Small Num-
bers of Cells by Flow Cytometry (N) . . . . 1130 

Reaction Center 
Characterization of Reaction Center-B 875 
Complex of Rhodocyclus gelatinosus: Q B Site 
Properties Derived from Reconstitution Ex­
periments 99 
Thiazolylidene-Ketonitriles are Efficient In­
hibitors of Electron Transport in Reaction 
Centers from Photosynthetic Bacteria . . . 1059 

Reboulia hemisphaerica 
Growth and Secondary Product Formation of 
in vitro Cultures from the Liverwort Reboulia 
hemisphaerica 28 

Redoxcycling 
Cataract Induction by 1,2-Naphthoquinone. 
I. Studies on the Redox Properties of Bovine 
Lens Proteins 280 

Retinole A c i d 
Teratogenic and Metamorphosis-Inhibiting 
Activity of Retinole Acid in Ciona intestinalis 1094 

Ribonucleotide Reductase 
Characterization of Two Thioredoxins in Pig 
Heart Including a New Mitochondrial Protein 270 

Rice 
Effects of the Herbicide Pretilachlor and the 
Safener Fenclorim on Glutathione Content 
and Glutathione-Dependent Enzyme Activity 
o fR ice 861 
Mode of Safener Action of Dimepiperate, a 
Thiolcarbamate Herbicide, on Bensulfuron 
Methyl Activity 887 

Rhodobacter capsulatus 
N o Correlation between Plasmid Content and 
Abil i ty to Reduce Nitrate in Wild-Type 
Strains of Rhodobacter capsulatus (N) . . . 703 
Thiazolylidene-Ketonitriles Are Efficient In­

hibitors of Electron Transport in Reaction 
Centers from Photosynthetic Bacteria . . . 1059 

Rhodobacter sphaeroides 
Thiazolylidene-Ketonitriles Are Efficient In­
hibitors of Electron Transport in Reaction 
Centers from Photosynthetic Bacteria . . . 1059 

Rhodophyta 
Occurrence of Jasmonic Ac id in the Red Alga 
Gelidium latifolium (N) 1127 

R N A Replication 
Phenotypic Traits and Regulatory Role of 
R N A Folding in Molecular Selection . . . 656 

Rom-Protein 
Replication of C O l E 1-Related Plasmids at In-
creased Growth Temperature in Dependence 
on the R o m Function 1063 

Rosa rugosa 
Novel Bisabolanoids in Rosa rugosa Leaves . 349 
Highly Oxygenated Bisabolanoids in Rosa 
rugosa Leaves 357 

Rosmarinic Ac id 
Hydroxyphenylpyruvate Reductase from Cell 
Suspension Cultures of Coleus blumei Benth. 371 

Rubiaceae 
Cell Free Synthesis of o-Succinylbenzoic Ac id 
in Protein Extracts from Anthraquinone and 
Phylloquinone (Vitamin Kj) Producing Plant 
Cell Suspension Cultures. Occurrence of Inter-
mediates between Isochorismic and o-Succin-
ylbenzoic Acid 364 

S-States 
Mass Spectrometric Analysis of ^ - F o r m a ­
tion Induced by the Oxidation of Hydrazine 
and Hydroxylamine in Flash-Illuminated 
Thylakoid Preparations of the Filamentous 
Cyanobacterium Oscillatoria chalybea . . . 629 

S-States (Synechococcus) 
The Flash Pattern of Photosynthetic Oxygen 
Evolution after Treatment with Low Concen-
trations of Hydroxylamine as a Function of 
the Previous S,/S 0-Ratio. Further Evidence 
that N H 2 O H Reduces the Water Oxidizing 
Complex in the Dark 1033 

Saccharides 
Monosaccharides and Disaccharides Decrease 
the Km for Phosphorylation of a Membrane-
Bound Enzyme ATPase 644 

Saccharomyces cerevisiae 
Studies on Porphobilinogen-Deaminase from 
Saccharomyces cerevisiae 1017 

Safeners 
Chemistry and Structure-Activity Relation-
ships of Herbicide Safeners 798 
Bioactive Chemical Bond Systems in Safeners 
and Prosafeners 805 
A n Overview of the Mechanisms of Action of 
Herbicide Safeners 819 
Basis for Differential Chemical Selectivity of 
MG-191 Safener against Acetochlor and 
E P T C Injury to Maize 836 
Glutathione S-Transferase Activity in Non-
treated and CGA-154281-Treated Maize 
Shoots 850 



1156 Subject Index 

The Effect of B A S 145138 Safener on Chlo-
rimuron Ethyl Metabolism and Toxicity in 
Corn 
Mode of Action of Naphthalic Ac id as a Safe­
ner for Imazethapyr 
Metabolism of the Aryloxyphenoxypropa-
noate Herbicide, C G A 184927, in Wheat, Bar-
ley and Maize: Differential Effects of the Safe­
ner, C G A 185072 
Antagonistic Interactions of Mefenacet with 
Inhibitors of Monooxygenases 
Safeners as Corn Seedling Protectants against 
Acetolactate Synthase Inhibitors 
Antagonism by Clopyralid of Picloram-In-
duced Ethylene Biosynthesis in Rapeseed 
Plants 

Safening Effect 
Mode of Safener Action of Dimepiperate, a 
Thiolcarbamate Herbicide, on Bensulfuron 
Methyl Activity 

Sarcoplasmic Reticulum 
Monosaccharides and Disaccharides Decrease 
the Km for Phosphorylation of a Membrane-
Bound Enzyme ATPase 
The Modulation of the Calcium Transport by 
Skeletal Muscle Sarcoplasmic Reticulum in 
the Hibernating European Hamster . . . . 

Scarabaeinae 
Semiochemicals of the Scarabaeinae, III: Iden­
tification of the Attractant for the Dung Beetle 
Pachlomerus femoralis in the Fruit of the 
Spineless Monkey Orange Tree, Strychnos 
madagascariensis 

Secondary Alcohols 
Enantioselective Multidimensional Gas Chro-
matography of Some Secondary Alcohols and 
Their Acetates from Banana 

Secondary Electron Acceptor 
Characterization of Reaction Center-B875 
Complex of Rhodocyclus gelatinosus: Q B Site 
Properties Derived from Reconstitution Ex­
periments 

Secondary Products 
Growth and Secondary Product Formation of 
in vitro Cultures from the Liverwort Reboulia 
hemisphaerica 

Sedative Effects 
Aromatherapy: Evidence for Sedative Effects 
of the Essential Oi l of Lavender after Inhala­
tion 

Seed Oi l 
Volatile Constituents from Crotalaria ochro-
leuca and Their Effect on Pest Insects . . . 

S E M 
Surface Structure and Chemical Composition 
of Epicuticular Waxes during Leaf Develop­
ment of Tilia tomentosa Moench 

Semiochemicals 
Semiochemicals of the Scarabaeinae, III: Iden­
tification of the Attractant for the Dung Beetle 
Pachlomerus femoralis in the Fruit of the 
Spineless Monkey Orange Tree, Strychnos 
madagascariensis 

Sequestration 
Further Studies of Sequestration of Alkaloids 

882 in Papaver somniferum L . Latex Vacuoles . . 377 
Sesquiterpene 

893 Novel Bisabolanoids in Rosa rugosa Leaves . 349 
Highly Oxygenated Bisabolanoids in Rosa 
rugosa Leaves 357 

Sethoxydim 
901 Effects of the Herbicide Sethoxydim and the 

Safener Dichlormid on Lipid Synthesis and 
915 Acetyl -CoA Carboxylase Activity of Grain 

Sorghum 934 
945 Sex Pheromone 

Epoxyheptadecadienes Identified as Sex Pher­
omone Components of Tephrina arenacearia 

957 Hbn. (Lepidoptera: Geometridae) 257 
Shear Deformation 

Shear Deformation of the Spherical Shell Act-
ed on by an External Alternating Electric 

887 Field: Possible Applications to Cell Deforma­
tion Experiments 487 

Shear Elastic Modulus 
Shear Deformation of the Spherical Shell Act-

644 ed on by an External Alternating Electric 
Field: Possible Applications to Cell Deforma­
tion Experiments 487 

1109 Siderophores 
Variants of Pseudobactin and Pseudobactin 
A : New Pyoverdin Type Peptide Siderophores 
from Pseudomonas fluorescens "E2" . . . . 522 

Singlet Lifetimes 
Photophysical and Photochemical Properties 

1073 of 2,3-Dihydro-4(l H)-quinolinones. Part IL 
Rates and Mechanism of Primary Processes 549 

Sitophilus zeamays 
Volatile Constituents from Crotalaria ochro-

33 leuca and Their Effect on Pest Insects . . . 579 
Slit Scan Flow Cytometry 

Slit Scan Flow Cytometry of Isolated Chro­
mosomes Following Fluorescence Hybridiza-
tion: an Approach of Online Screening for 

99 Specific Chromosomes and Chromosome 
Translocations 433 

Soil 
Quantitative Characterization of Soil Organic 

28 Matter and Its Fractionation Products by Sol­
id State High Resolution C-13 ( C P M A S ) 
Spectrometry 982 

Solutions 
1067 Temperature Dependence of the Rotational 

Mobili ty of the Sugar and Water Molecules in 
Concentrated Aqueous Trehalose and Sucrose 
Solutions 313 

Sophoraflavescens var. angustifolia 
Prenylated Flavanone Production in Callus 
Cultures of Sophora flavescens var. angusti­
folia 172 

743 Sophoraflavanone G 
Prenylated Flavanone Production in Callus 
Cultures of Sophora flavescens var. angusti­
folia 172 

Sorghum bicolor (L.) Moench. 
Effects of the Herbicide Sethoxydim and the 

1073 Safener Dichlormid on Lipid Synthesis and 



Subject Index 1157 

Acetyl-CoA Carboxylase Activity of Grain 
Sorghum 934 

Spectral Data 
Isolation and Spectroscopic Characterization 
of the Pyoverdin Chromophore and of its 
5-Hydroxy Analogue 993 

Spherical Shell Rheology 
Shear Deformation of the Spherical Shell Act-
ed on by an External Alternating Electric 
Field: Possible Applications to Cell Deforma­
tion Experiments 487 

Squaric Acid Diamides 
Squaric Ac id Diethylester: A Simple and Con-
venient Coupling Reagent (N) 498 

Squaric Ac id Diethylester 
Squaric Ac id Diethylester: A Simple and Con-
venient Coupling Reagent (N) 498 

Squaric Acid Monoamides 
Squaric Acid Diethylester: A Simple and Con-
venient Coupling Reagent (N) 498 

Stabilization 
Protein Drugs Stabilized by Heavy Water 
(D 2 0) . For Example: Human Cholinesterase 789 

Starch Biosynthesis 
Plant ADP-Glucose Pyrophosphorylase -
Recent Advances and Biotechnical Perspec­
tives (A Review) 605 

Statistical Mechanics 
Phenotypic Traits and Regulatory Role of 
R N A Folding in Molecular Selection . . . 656 

Stereochemistry 
A New Investigation on Constituents of Aloe 
and Rhamnus Species, X V . Homonataloins A 
and B from Aloe lateritia: Isolation, Structure 
and Configurational Determination of the 
Diastereomers 177 

Steric Interaction 
Directed Cell Movement with Steric Exclusion 697 

Stink Bug 
Pheromone Blends of Predaceous Bugs (Het-
eroptera: Pentatomidae: Podisus spp.) . . . 264 

Stress Conditions 
Turnover of the D - l Reaction Center Poly­
peptide from Photosystem II in Intact Spruce 
Needles and Spinach Leaves 245 

Structural Determination 
Chemical Constituents of the Liehen Cladina 
macaronesica 12 

Structure-Activity Relationship 
Chemistry and Structure-Activity Relation-
ships of Herbicide Safeners 798 

Structure Elucidation 
Marine Biosurfactants, II. Production and 
Characterization of an Anionic Trehalose 
Tetraester from the Marine Bacterium Arthro-
bacter sp. E K 1 204 
Variants of Pseudobactin and Pseudobactin 
A : New Pyoverdin Type Peptide Siderophores 
from Pseudomonas fluorescens "E2" . . . . 522 

Substrate Specificity of o-Succinylbenzoate: 
Coenzyme A Ligase 

ö-Succinylbenzoate: Coenzyme A Ligase, an 
Enzyme Involved in Menaquinone (Vitamin 
K 2 ) Biosynthesis, Displays Broad Specificity 585 

Subunit 5 
Subunit 5 of Chloroplast F 0 F, -ATPase and 
O S C P of Mitochondrial F 0 F, -ATPase : a 
Comparison by CD-Spectroscopy 759 

Subunit Labeling 
On the Accessibility of Essential Tyrosines 
in Isolated and Activated Chloroplast 
H + - A T P a s e 71 

o-Succinylbenzoate: Coenzyme A Ligase 
o-Succinylbenzoate: Coenzyme A Ligase, an 
Enzyme Involved in Menaquinone (Vitamin 
K 2 ) Biosynthesis, Displays Broad Specificity 585 

Sulfonylurea Herbicide 
The Effect of B A S 145138 Safener on Chlo-
rimuron Ethyl Metabolism and Toxicity in 
Corn 882 

Superoxide 
The Effect of Activated Oxygen Species on 
Nitrogenase of Anabaena variabilis . . . . 407 

Surface Lipids 
Composition of the Surface Lipids from the 
European Mole (Talpa europaea) 122 

Surfactants 
Marine Biosurfactants, III. Toxicity Testing 
with Marine Microorganisms and Compari­
son with Synthetic Surfactants . . . . . . . 210 

Symphyogyna brongniartii 
Occurrence of (-)-Geosmin and Other Ter-
penoids in an Axenic Culture of the Liverwort 
Symphyogyna brongniartii 183 

Synechococcus P C C 6301 
Inactivation of Photosynthetic 0 2 Evolution 
in the Cyanobacterium Anacystis nidulans 
P C C 6301: Influence of Nitrogen Metabolites 
and Divalent Cation Concentration . . . . 1024 

Synthetic Peptides 
Partial Characterization of a n t i - H L A Class II 
Antibodies Isolated by A i d of Sepharose-Pep-
tide Immunoadsorbents (N) 321 

Tephrina arenacearia 
Epoxyheptadecadienes Identified as Sex Pher­
omone Components of Tephrina arenacearia 
Hbn. (Lepidoptera: Geometridae) 257 

Terpenoid Production 
Occurrence of (-)-Geosmin and Other Ter-
penoids in an Axenic Culture of the Liverwort 
Symphyogyna brongniartii 183 

a-Terpineol 
Pheromone Blends of Predaceous Bugs (Het-
eroptera: Pentatomidae: Podisus spp.) . . . 264 

Thiameturon 
Influence of BAS-145I38 on the Activity of 
Sulfonylurea and Imidazolinone Herbicides . 939 

Thiazolylidene-Ketonitriles 
Thiazolylidene-Ketonitriles are Efficient In­
hibitors of Electron Transport in Reaction 
Centers from Photosynthetic Bacteria . . . 1059 

Thiocarbamate Sulphoxide 
Effect of a Safener Towards Thiocarbamates 
on Plant Lipid Metabolism 931 

Thiocarbamates 
Milestones in the Development of Herbicide 
Safeners 794 



1158 Subject Index 

Thioredoxins 
Characterization of Two Thioredoxins in Pig 
Heart Including a New Mitochondrial Protein 270 

Thylakoids 
Inhibitory Effect of Crown Compound on 
Photoelectron Transport Activity of Beet 
Spinach Thylakoid Membranes 87 

Tilia tomentosa Moench. 
Surface Structure and Chemical Composition 
of Epicuticular Waxes during Leaf Develop­
ment of Tilia tomentosa Moench 743 

Tiliaceae 
Surface Structure and Chemical Composition 
of Epicuticular Waxes during Leaf Develop­
ment of Tilia tomentosa Moench 743 

Tonoplast 
Cytoplasmic p H and Abscisic Ac id Transport 
across Guard Cell Membranes 106 

Toxicity 
Marine Biosurfactants, III. Toxicity Testing 
with Marine Microorganisms and Compari-
son with Synthetic Surfactants 210 

Transformations 
On The Genesis of the Dicarboxylic Acids 
Bound Amidically to the Chromophor of the 
Pyoverdins 398 
Effects of Culture Conditions on Isoflavonoid 
Levels of Transforrned and Non-Transformed 
Cultures of Lupinus - a Comparison of Sus­
pension and Hairy Root Cultures 735 

Transmitter Modules 
Are Bacterial Sensory Systems Models for 
Phytochrome Action? Hydrophobie Cluster 
Analysis of the Phytochrome Module Related 
to Bacterial Transmitter Modules 750 

Transport 
Uresiphita reversalis (Lepidoptera: Pyralidae): 
Carrier-Mediated Uptake and Sequestration 
of Quinolizidine Alkaloids Obtained from the 
Host Plant Teline monspessulana 1080 

Trehalose Tetraester 
Marine Biosurfactants, II. Production and 
Characterization of an Anionic Trehalose 
Tetraester from the Marine Bacterium Arthro-
bacter sp. E K 1 204 

1,2,6-Tri-O-galloyl-ß-D-glucopyranose 
Biosynthesis of Gallotannins. ß-Glucogallin-
Dependent Galloylation of 1,6-Digalloylglu-
cose to 1,2,6-Trigalloylglucose 389 

Triazine Resistance 
Activity of Photosystem II Herbicides Is Re­
lated with Their Residence Times at the D 1 
Protein 575 

Triplet Yields 
Photophysical and Photochemical Properties 
of 2,3-Dihydro-4(l H)-quinolinones. Part IL 
Rates and Mechanism of Primary Processes . 549 

Triterpenes 
Chemical Constituents of the Liehen Cladina 
macaronesica 12 
New Triterpenes from the Frond Exudate of 
the Fern Notholaena rigida 507 

Tropane Alkaloids 
Identification of Tropane Alkaloids in Hairy 
Root Cultures of Hyoscyamus albus . . . . 519 

Turnip 
Time-Course Studies of Phytoalexins and 
Glucosinolates in UV-Irradiated Turnip Tis-
sue 189 

Turnover 
Turnover of the D - l Reaction Center Poly­
peptide from Photosystem II in Intact Spruce 
Needles and Spinach Leaves 245 

Tyrosine 
Sequence Analysis of the D1 and D 2 Reaction 
Center Proteins of Photosystem II 765 

Uncoupling 
Local Anesthetic Binding to Thylakoid M e m ­
branes. Relation to Inhibition of Light-In-
duced Membrane Energization and Photo-
phosphorylation 79 

Uptake 
Basis for Differential Chemical Selectivity of 
MG-191 Safener against Acetochlor and 
E P T C Injury to Maize 836 

Uresiphita reversalis 
Uresiphita reversalis (Lepidoptera: Pyralidae): 
Carrier-Mediated Uptake and Sequestration 
of Quinolizidine Alkaloids Obtained from the 
Host Plant Teline monspessulana 1080 

Uroporphyrins 
Studies on Uroporohyrinogen Biosynthesis in 
Pig Liver . . . * 1101 

U V - A Radiation 
U V Radiation Dependent Flavonoid Accu-
mulation of Cistus laurifolius L 37 

U V Irradiation 
Time-Course Studies of Phytoalexins and 
Glucosinolates in UV-Irradiated Turnip Tis-
sue 189 

Vanadi um-Ni trogenase 
The Expression of a Third Nitrogenase in the 
Cyanobacterium Anabaena variabilis . . . . 217 

Vision 
Electrogenic N a + - C a 2 + Exchange Contrib-
utes to the Light Response of Fly Photorecep-
tors 451 

Volatiles 
Identification by Gas Chromatography-Mass 
Spectrometry of 150 Compounds in Propolis 111 

Water Splitting 
Mass Spectrometric Analysis of ^ - F o r m a ­
tion Induced by the Oxidation of Hydrazine 
and Hydroxylamine in Flash Illuminated Thy­
lakoid Preparations of the Filamentous 
Cyanobacterium Oscillatoria chalybea . . . 629 

y-Waves 
Synchronized Activity in the Insect Brain (N) 1134 

Wax Surface Structure 
Surface Structure and Chemical Composition 
of Epicuticular Waxes during Leaf Develop­
ment of Tilia tomentosa Moench 743 

Weasel 
Dimethyldithiolanes in the Ana l Sac Secretion 
of the Weasel, Mustela nivalis (N) 166 



Subject Index 1159 

White Lupin 
New Isoflavone Glucosides from White Lupin 
(Lupinus albus L.) 513 

X - R a y Diffraction 
X - R a y Studies on Phospholipid Bilayers. 
X . Interactions with Chlortetracycline Hydro-
chloride 133 
X - R a y Studies on Phospholipid Bilayers. 
X I . Interactions with Chloramphenicol . . . 647 

X - R a y Structure 
X-Ray Structure Analysis of a Cyanoacrylate 
Inhibitor of Photosystem II Electron Trans­
port 93 

Yeast 
Studies on Porphobilinogen-Deaminase from 
Saccharomyces cerevisiae 1017 

Yeast Elicitor 
Elicitor Induction of Cytochrome P-450 
Monooxygenases in Cell Suspension Cultures 
of Chickpea (Cicer arietinum L.) and Their In-
volvement in Pterocarpan Phytoalexin Bio­
synthesis 58 

Zea mays (L.) 
Chemical Reactivity and Safener Activity of 
Acetal Compounds 810 
Comparative Effectiveness and Mode of 
Action of Safeners for Chloroacetamide Her­
bicides in Maize Seedlings 828 
Safeners as Corn Seedling Protectants against 
Acetolactate Synthase Inhibitors 945 



Volume 46 c Zeitschrift für Naturforschung 1991 

Authors Index 

Abraham, R. 252 
Abraham, W . R. 169 
Abulnaja, K . O. 931 
Agalidis, I. 99 
Agostini, B. 1109 
Aguilar, M . 777 
Akimenko, V . K . 966 
Aldrich, J . R . 264 
Alfermann, A . W. 371, 

519 
Allen, N . S . 183 
Anderson, M . P. 850 
Anke, T. 442, 989 
Arriaga-Giner, F . J. 507 
Aten, J. A . 433 

Bader, K . P. 629 
Bagchi, S. N . 407 
Baier, M . 106 
Bakalova, S. 549 
Barbier, M . 706 
Barrett, M . 897 
Barta , I .Cs. 926 
Barz ,W. 43,51,58 
Bastide, J . 945 
Batlle, A . M . del C. 

1017, 1101 
Becker, H . 28,183 
Bednarz,J. 591 
Bellinder, R. R. 856 
Benda, I. 395 
Benoni, H . 993 
Berces, T. 549 
Berlin, J . 725, 735 
Bermejo Barrera, J. 12 
Bernays, E . A . 1080 
Bestmann, H . J. 579 
Bhaduri, A . P. 673 
Bickel-Sandkötter, S. 71 
Biczök, L. 549 
Bironaite, D . A . 966 
Blaß ,S . 1130 
Blee, E. 920 
Blos ,L 1052 
Bodenstein, J . 270 
Böger, P. 407 
Bol l , M . 597 
Borges, M . 264 
Bothe ,H. 217 
Brennicke, A . 709 
Briskot, G . 993 
Buchbauer, G . 1067 
Budzikiewicz, H . 194, 

398, 522, 527, 534, 993 
Buglass, A . J. 166 
Burger, B. V . 678, 1073 

Genas, N . K . 966 
Cenciarelli, C . 321 
Chamovitz, D . 1045 
Chers i ,A. 321 
Chini , E . N . 644 
Contag, B. 663 
Corbin, F . T. 906 
Correa Garcia, S. R. 

1017 
Cottingham, C . K . 846 
Craig, D . C. 93 
Cremer, Ch . 433 
Cserhäti, T. 428 

Dancker, P. 139 
Darling, F. M . C. 166 
Dathe,W. 1127 
DeMar t ino , L . 1109 
D e a n J . V . 850 
Denuce, J. M . 1094 
Denzel, K . 389 
Devlin, R. M . 939 
Devys, M . 706 
D i G i u l i o , M . 305 
Diaz, E. 433 
Diener, R. 33 
Dietrich, H . 1067 
Doerk, K . 519 
Dorsch, M . 145 
Drosdziok, W. 498 
Dudin, G . 433 
Duncan, R. R. 950 
Dutka, F. 805,810 
Duval, E. 569 

Eberle, G . 498 
Ebert, E. 901 
Ekler, Z . 810,828 
E l Kaoua, M . 569 
Elstner, E. F. 280, 285 
Engelbrecht, S. 759 
Erdogan, S. 735 
Erkel, G . 442 
Ernst, A . 407 
Espinoza, M . A . 647 
Esser, K . 71 
Evangelista, M . 321 
Evstatieva, L . 963 
Eyletters, M . 1038 
Fecker, L . 725 
Fedtke,C. 915 
Feige, G . B . 19 
Fenwick, G . R . 189 
Fernändez, A . 656 
Fikus, M . 487 
Fischer, H . - M . 318 
Fischer, R. 717 

Fol lmann,H. 270 
Francke, W. 257 
Fromherz. P. 687 
Fründ, R. 982 
Fumagalli, S. A . 1101 
Funke-Höpfner, B. 781 

Gabel, D . 252 
G ä d e , G . 149 
Gaudin,J . 901 
Gautheron, D. C. 759 
Gellissen,G. 163 
Gimesi, A . 815 
Gipp, S. 534 
Glüsenkamp, K . - H . 498 
Godde, D . 245 
Gogarten, J. P. 613 
Gonzalez, A . G . 12 
Greenaway, W. 111 
Griebenow, K . 228 
Gronwald, J. W. 850 
Gross, G . G . 389 
Grotjohann, N . 416 
Gruler, H . 697 
Gullner, G . 875 
Gülz, P . -G. 37, 743 
Gunia, W. 58 
Gunkel, W. 197,210 
Günther, G . 79 
Gupta, M . P. 183 
Gupta, S. 673 
Gwose, I. 527 

Haefs, M . 1059 
Hahn,J . 534 
H a l l , J . C h . 957 
Han ,S . 861 
Handjieva,N. 963, 1001 
Hanelt, S. 750 
Hanssen, H.-P. 169 
Hansson, B. S. 257 
Härtung, W. 106 
Harwood, J. L . 931 
Hashidoko, Y . 349, 357 
Hasselbach, W. 1109 
Hatzios, K . K . 798, 819, 

846, 861,934 
Häusler, E. 371 
Hausmann, M . 433 
Havaux, M . 1038 
Haverkamp, F. 217 
He, P. 629 
Hecker, M . 1063 
Heilig, R. 433 
Hendrich, A . B. 423 
Hennecke, H . 318 
Hennecke, R. 163 

Hennig, H . T . 461 
Hernändez Padrön, C. E. 

12 
Hess, L . 139 
Heyde, Ch. 789 
Hiesel, R. 709 
Hildebrandt, P. 228 
Hinderer, W. 58 
Hirschberg, J. 1045 
Hochstrate, P. 451 
Hohlfeld, H . 502 
Hohlneicher, U . 527 
Holzwarth, A . R . 228 
Homeyer, B. C. 377 
Hoppe, U . 122 
Horbach, M . 71 
Huppatz, J. L . 93 

Ichinose, K . 563 
linuma, M . 172 
Ingham, J. L . 331,341 
Ishikura,N. 1003 
Ishizuka, K . 887 
Ivanova, A . 1001 
Iwaya, N . 357 

Jablonkai, I. 836 
Jacob, J. 122 
Jäger, W. 1067 
Jähde, E. 498 
Jimenez, M . 777 
Jirovetz, L . 1067 
Junge, W. 759 

Kah l , G . 1 
Karamat, E. 1067 
Karger, N . 313 
Katiyar, J. C. 673 
Kawabata, J. 331 
Kawai, S. 172 
Kentemich, T. 217 
Khan, A . M . 673 
K i m u r a , Y . 513 
Kiräly, L . 875 
Kirschfeld, K . 1134 
Kishida, M . 563 
Kleber, E. 280, 285 
Kleczkowski, L . A . 605 
Klemme, J . -H. 703 
Klomfaß,J . 461 
Klughammer, Ch. 233 
Knogge, W. 969 
Knollmüller, M . 67 
Kochansky, J. P. 264 
Kömives, T. 798,866, 

875 
K o r t h , H . 194,993 



Authors Index 1161 

Kotler, M . L . 1101 
Kowal l i k ,W. 416 
Kozubek, A . 423 
Kreuz, K . 901 
Kröner, R. 280, 285 
Krupina, M . V. 1127 
Kulys, J. J. 966 
Kunkel , D . L . 856 
Kwak, S. S. 563 

Laasch, H . 79 
Lamoureux, G . L . 882 
Lang,S. 197,204,210 
Laval-Martin, D . 569 
Lederhofer, R. 291 
Lefevre, J. F. 527 
Leistner, E. 364, 585 
Lennartz, K . 1130 
Leuckert, Ch . 19 
Lewis, J . A . 189 
Lex, J. 993 
Linden, H . 1045 
Linkki la , T. P. 613 
Löfstedt, C. 257 
Lönneborg, A . 605 
Lopez-Figueroa, F. 542 
Lopez-Perez, M . J. 223 
Loreth, W. 67 
Lotina-Hennsen, B. 777 
Lüdemann, H . - D . 313, 

982 
Lusby, W. R. 264 
Lüthi, E . 605 
Lütz, C. 502 

Mackenbrock, U . 43 
Mann, K . 495 
Matolcsy,G. 815 
Maxson, J. M . 897 
M a y , J . 111 
Mayumi , J . 172 
McFadden, H . G . 93 
Medentsev, A . G . 966 
Messinger, J. 1033 
Meyer-Fernandes, J. R. 

644 
Michels, J. 993 
Milhomme, H . 945 
M i n k o v , I . B . 621 
Misawa, N . 1045 
Mizuno, M . 172 
Mizutani , J . 331,341, 

349,357,513 
Mocek, U . 989 
Mohanty, P. 87 
Mohn , G . 527 
Monde, K . 189 
Montllor, C. B. 1080 
Morais, R. M . S. C. 28 
Moreland, D . E . 906 
Morganti-Kossmann, 

M . C . 321 
Moriyama, M . 331 
Mosandl, A . 33 
Muifio-Blanco, T. 223 

Müller, E . 743 
Müller, R. 252 

Naber, J. D . 575 
Neira ,F. 133 
Nei l , A . E. 678 
Neubauer, Ch . 635 
Niyonzima, D . - D . 177 

Oettmeier, W. 1059 
Olsen, O. -A. 605 
Orihara,S. 331 
Oros, G . 866 
Oster, U . 1052 

Parniske, M . 318 
Passen, A . 197, 204 
Pauly,S. 1033 
Pawlowski, P. 487 
Peakmann, T. M . 507 
Pecker, I. 1045 
Peleato, M . L . 223 
Penin, F. 759 
Perez, J. A . C. 223 
Petersen, M . 371 
Petersen, W. G . B. 1073 
Pham, T. D . T. 377 
Phillips, J. N . 93 
Pietschmann, M . 579 
Pistorius, E. K . 1024 
Plank, Ch . 1067 
Popov,S. 1001 
Poremba, K . 210 
Posner, B. 19 
Prasad, R. B. N . 743 
Preuße, S. 1059 
Pulverer, G . 194,993 

Rajewsky, M . F. 498 
Rauwald, H.-W. 177 
Reed, J. 759 
Reising, H . 635 
Reiss-Husson, F. 99 
Rensen, J. J. S. van 575 
Reuß, H . 461 
Reznik, H . 37 
Riethdorf, S. 1063 
Rippert, M . 735 
Ritter, K . 139 
Rivas, E. 99 
Roberts, M . F. 377 
Rodriguez Perez, E. M . 

12 
Roitman, J. N . 325,495 
Roque-Resendiz, J. L . 

777 
Rossetti, M . V. 1017, 

1101 
Roux, Ch . 945 
Rüdiger, W. 1052 
Ruflf, H.-J . 67 
Rügenhagen, C. 725, 735 
Rullkötter, J. 507 
Rusness, D . G . 882 
Ruyters, G . 416 

Saadi ,H. 963,1001 
Sabat, S. C. 87 
Saito, K . 1011 
Sänchez, I. 133,647 
Sandmann, G . 1045 
Sato, F. 563 
Sator, C. 725 
Scaysbrook, T. 111 
Schäfer, H . 398 
Schaffner, E. M . 194 
Schaffner, K . 228 
Scheer, H . 717 
Scheller, K . 145 
Schmickler, H . 993 
Schmid,G. H . 591,629 
Schmidt, F. 257 
Schmidt, M . 197 
Schmitz, H . 245 
Schnakenberg, J. 291 
Schneider, S. 717 
Schneider-Poetsch, 

H . A . W. 750 
Schobel, W. 709 
Schreiber, U . 233, 635 
Schreier, P. 395 
Schröder, H . 527 
Schubert, V. 33 
Schuler, P. 67 
Schulz, D . 197 
Schuster, W. 709 
Schwab, E. 395 
Seinsche, D . 522 
Sensen, C h . 750 
Shaner, D . L . 893 
Sharma, S. 673 
Sharma, V. L . 673 
Shibuya.Y. 513 
Shimizu,T. 127 
Shirakura, S. 887 
Sieweke, H.-J . 585 
Simantiras, M . 364 
Singh, S. K . 673 
Smit, D . 678 
Sola-Penna, M . 644 
Soltau, B. 1109 
Soni, M . 957 
S p i e s , H . S . C . 678 
Spindler, K . - D . 163,781 
Spindler-Barth, M . 1089 
SpörIe,J. 183 
Stärk, A . 989 
Starke, Th . 613 
Steffens, J. C. 856 
Steglich, W. 442,989 
Stegmann, H . B. 67 
Steinmeier, K . 579 
Stephenson,G. R. 794, 

828 
Stieve, H . 291,461 
Stingelin,J. 901 
Strack, D . 502, 725 
Strotmann,H. 621 
Styring, St. 765 
Suwalsky, M . 133,647 
Svensson, B. 765 

Szigeti, Z . 428 
Szöcs, G . 257 

Tahara, S. 331, 341, 349, 
357,513 

Takahashi, N . 563 
Takasugi, M . 189 
Takeda,N. 127 
Tanaka, T. 172 
Tappe, R . 527 
Taraz, K . 194, 398, 522, 

527, 534, 993 
lempete, Ch . 706 
Tenhaken, R. 51 
Til tscher ,H. 717 
Tombor, Ä. 815 
Töth, M . 257 
Trebst, A . 557 
Tripathy, B. C. 87 

Ul r ich , A . 1063 
Unseld, M . 709 
Urbasch, I. 169 

Vass, I. 765 
Velten, R . 442 
Vetter, Th . 687 
Vijayavergiya, V. 87 
Vi l land, P. 605 
Villena, F. 647 
Vogt, Th . 37 
Vostrowsky, O. 579 

Wagner, F. 197,204,210 
Wälzlein, G . 1024 
Waterhouse, J. S. 166 
Weidner, M . 245 
Weising, K . 1 
Wellmann, F. 252 
Wenzel, M . 789 
Werner, D . 318 
Whatley, F. R. 111 
Wilkinson, R. E. 950 
Wink, M . 1080 
Wissinger, B. 709 
Witt, A . 703 
Witt, H . T . 1033 
Witte, L . 519,725, 1080 
Wittkampf, U . 58 
Wokusch,Th. 717 
Wollenweber, E . 325, 

495,507 
Wray, V. 197, 204, 725 

Yaacoby, T. 794 
Yamada, Y . 563 
Yamamoto, H . 172 
Yoshida, S. 563 
Yuyama, T. 887 

Zbiec, 1.1. 939 
Zhi-qingYang 1003 


