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PREFACE
 

Azolla is a water fern belonging to the family of cryptogamic free floating ferns, 
established by Lamarck in 1783. It occurs in ponds, ditches and paddy fields in warm
 
temperate and tropical regions.
 

The economic importance of Azolla is shown by the fact that through its symbiotic relation
ship with the blue-green algae, Anabaena, it can fix nitrogen for the rice plant in rice 
paddies. It serves as a supplementary source of nitrogenous fertilizer needed by the rice 
plant. 

The literature on Azolla is widely scattered in scientific journals and papers and written 
in diverse languages. In countries where it is extensively utilized as a nitrogen-fixer 
in rice cropping systems such as China and Vietnam, limited literature has been written, 

and very few are in English. 

This bibliography is an offshoot of the Nitrogen and Rice Symposium held at the Inter
national Rice Research Institute in September 1978, where it was agreed, inter alia, that 

"IRRI should compile all information on Azolla from different countries." 

It attempts to gather under one cover all literature published from the earliest times to
 

the present. Citations date from 1783 through 1979.
 

Entries are classified according to a broad scheme. Within each subject category, entries
 

are arranged alphabetically by main entries. All entries are numbered consecutively for
 
easier access.
 

Each entry gives complete bibliographic data, including the author, title, source, specific 

pages, and date., Original titles of foreign language publications are given whenever 

possible. In cases where original titles cannot be obtained, and for those not in Roman 
characters, only the English titles are given, with an indication of the language of the 

original. 

Reprints of articles with English language translation are available for those entries
 

preceded by an asterisk (*). 

Separate author and keyword indexes are provided at the end. 

In a work of this nature, omissions and some inaccuracies are inevitable. Mention is
 

made of the difficulty in gathering articles and reprints of articles due to geographic
 

and linguistic constraints. It was also discovered that references taken from secondary
 

sources are often inaccurate although efforts have been made to verify them with original
 
articles. It will be appreciated if information overlooked and inaccuracies committed are
 

brought to our attention. 

Many of the items included are available upon request to scientists of all'countries at 
the following nominal charges:
 

$0.20 (U.S.) for each page or a fraction thereof,
 
copied from an article or book, plus postage
 

Payment in any of the following terms is acceptable: Cash, check, or money order made 
payable to the International Rice Research Institute. 

The Institute recognizes that some scientists conducting research on Azolla may not always 
have access to funds or appropriate foreign exchange to advance significant research. 
The Institute encourages scientists in such situations to request the literature needed.
 

Within its capabilities, the Institute may wish to finance such distribution. Address all
 

requests to:
 

Library and Documentation Center
 

International Rice Research Institute
 
P.O Box 933, Manila, Philippines 
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Azolla imbricata Nakai/Electron microscope observations on the root hair cell of 91 
Azolla imbricate Nakai/On the granules in the root hair of 93 
Azolla imbricata (Roxb.) Nakai in Tancheng coanty of Shandong province/The reproductive property of 45 
Azolla imbricata (Roxb.) Nakai/Preliminary study on the red pigment appearing in 225 
Azolla imbricata/Concerning 402 
Azolla imbricata/Electronmicrographs on the plastids in the root of 92 
Azolla imbricata/A simple method for the in situ nitrogen fixation measurement of 136 
Azolla imbricata/The sporocarps and caltured young sporophytes of 158 
Azolla intertrappea Sah. & H. S. Rao 390 
Azolla intertrappea sp. nov. 391 
Azolla japonica/Damage and control of 596a 
Azolla japonica/A preliminary study of the nitrogen fixation of 224 
Azolla mexicana-Anabsena azollae symbiosis/Studies of the growth and nitrogen-metabolism of the 175 
Azolla mexicana Presl./On the epispore of the American species of Azolla with special reference to 305 
Azolla mexicana/Effect of gibberellic acid, indoleacetic acid, and maleic hydrazide on 162 
Azolla mexicana/Some insect interactions with 589 
Azolla Montana, a Cretaceous megaspore with many small floats/Studies on fossil Azolla: 316 
Azolla nilotica/The sporophyte of 56 
Azolla pinnata 13 
Azolla pinnata, a green manure crop in paddy fields/Study on the biological characteristics of 539 
Azolla pinnata as a green manure/The use of - 571 
Azolla pinnata as a source of green manure/A preliminary study of the overwintering of 510 
Azolla pinnata as affected by light and temperature conditions/The growth and photosynthesis of 196 
Azolla pinnata as influenced by the trace elements Mn and Cu/The heat tolerance of 197 
Azolla pinnata for chicks/Nutritive value of the water fern 670 
Azolla pinnata in lowland rice soils/Decomposition of 503 504 
Azolla pinnate in moist and flooded soil/Decomposition of 502 
Azolla pinnata R. Br. 39 
Azolla pinnata R. Br. on rice growth/The effect of 544 
Azolla pinnate R. Br. to the productivity of temporary ponds at Varanasi/Contribution of 168 
Azolla pinnate R. Br. under laboratory conditions/Growth rate of 229 
Azolla pinnata R. Br./The effect of 2-Pyridylhydroxymethanesulfonic acid (PHMSA) on glycolate o xidase .195 
Atolls pinnate R. Brown with remarks on the fossil history of the Hydropteridae/The structure aad life 110 
Azolla pinnate R. Brown/A study of 123 
Azolla pinnata var. Africans (Desv.) 258 
Azolla pinnata/Anabaena azollae and its host 119 
Atolla pinnata/Anatomical studies on 95 
Azolla pinnata/Effect of macronutrients and pH on the growth, nitrogen fixation and soluble sugar cont -nt 236 
Azolla pinnata/Embryology of 96 
(Azolla pinnata)/Growth and nitrogen fixation by Paku Air Tawar 153 
Azolla pinnata/Growth and nitrogen-fixing activity .of 152 
Azolla pinnata/Incidence of Rhizoctonia Solani on 594 
Azolla pinnata/A preliminary note on the structure of 121 
Azolla pinnata/Proteins from Lyngbya-Majuscula and 664 
Azolla primaeva and its phylogenetic significance 326 
Azolla primaeva/Azolla geneseana, n. sp. and revision of 325 
Azolla prisca 383 
Azolla prisca from the Oligocene of the Isle of Wight/Megaspores and massulae of 303 
Azolla rubra 627 
Azolla schopfii Dijkstra from Genesee, Alberta/Vegetative remains of 416 
Azolla tegeliensis in the ancient Pleistocene of the Netherlands/Electron microscopy of the megaspores 93a 
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Azollopsis in the Upper Cretaceous and Lower Tertiary/The taxonomy, evolution, and stratigraphic value 415 
Azollopsis/A detailed study of the genus 412 
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Bearpaw and contiguous Upper Cretaceous formations in the Canadian Pacific Oil and Gas Strathmore Well, 483 
Behavior of Atolla filiculoides in the Ile river ecosystem near Strasbourg/Note on the 452 
Berlin/Azolla filiculoides Lam. from the Paludina clay of 294 
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Biochemistry of the Azolla-Anabaena symbiosis/Physiology and 213 
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Biological characteristics of Azolla pinnata, a green manure crop in paddy fields/Study on the 
Biological control agents of aquatic weeds/Lepidopterous insects as 
Biological control of aquatic weeds in the Netherlands/Studies on the 
Biological control of aquatic weeds: perspectives for the tropics 
Biological fixation of nitrogen/The incidence and importance of 
Biological indicators of stratospheric ozone depletion/Effect of ultraviolet-B (280 to 320 um) radiation 
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Biological nitrogen fixation in soils of the tropics/Constraints to 
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Biological nitrogen fixation/Control of 
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Blasia and the heterosporous fern Azolla/Ultrastructural studies on the blue-green algae 

Blue-green alga from Azolla/Isolation of a 
Blue-green algae Anabaena azollae/Heterocyst spacing in the symbiotic 

Blue-green algae and algal associations 
Blue-green algae and Azolla application on the aggregation status of the soil/Effect of
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Carp] and female Cyprinus carpio [Israeli common carp]/Aquarxum studies on the selectivity of 16 aquatic 607 
Carp, Ctenopharyngodon idella (Val.), fed on Utricularia and a mixture of Azolla and Lemna/Relative 650 
Carp, Ctenopharyngodon idella (Val.), in controlling and utilizing aquatic weeds in ponds in India 643 
Carp for weed control/Use grass 649 
Carp in New Zealand/Weed preference and growth of young grass 609 
Cell and its derivative in the root of Azolla filiculoides Lam./Cell cycle studies of the apical 105 
Cell cortex in Azolla root-tip cells, and an hypothesis on the development of cortical arrays of 74 
Cell cycle studies of the apical cell and its derivative in the root of Azolla filiculoides Lam. 105 
Cell differentiation, and developmental changes in the meristem of Azolla roots/Formative and proliferative 75 
Cell division in Azolla roots/Pre-prophase bands of microtubules in all categories of formative and - 78 
Cell divisions, cell differentiation, and developmental changes in the meristem of Azolla roots/Formative 75' 
Cell of Azolla imbricata Nakai/Electron microscope observations on the root hair 91 
Cell walls of developing Azolla roots/Age-related and origin-related control of the numbers of plasmodesmata 73 
Cells, and an hypothesis on the development of cortical arrays of microtubules/Evidence for initiation of 74 
Cells, fixed in glutaraldehyde-osmium tetroxide/The length and disposition of cortical microtubules in 83 
Cells/Roots with apical 54 
Cells/Structure of cortical microtubule arrays in plant 84 
Cells/Transfer 55 
Cellular physiology and the ecology of N2-fixing blue-green algae 232 
Cenozoic megaspores of the water fern Azolla/Electron microscopy of the sporoderm on the 94 
Central Amazonian aquatic macrophytes with special reference to their role in the ecosystem/The chemical 449 
Central North Sea area/Azolla species from the Pleistocene of the 267 
Ceratophyllum Demersum L., and Myriophyllum Spicatum L. var. Exalbescens (Fernald) Jepson grown in 10 or 200 
Cereals/Enhancing biological nitrogen fixation 520 
Chambal commanded area in Kota, Rajasthan/Aquatic weeds and their distribution in 604 
Characeae of the Malay Peninsula/The fern-allies and 386 
Characteristic features of rice growing in Vietnam/Some 507 
Characteristics of Azolla pinnata, a green manure crop in paddy field/Study on the biological 539
 
Characterization of phycobiliproteins from the endophytic cyanobacterium of Azolla/Isolation and 240
 
Characterization of the association/Initial 203
 
Characterization of the symbiont/Studies on metabolic capabilities and a further 205
 
Characterizations and comparisons of five Azolla species: growth parameters/Initial 239
 
Chegan formation/Aquatic fern, Azolla, in the deposits of 341
 
Chemical composition of Central Amazonian aquatic macrophytes with special reference to 449
 
Chemical controls azolla red 605 
Chemicals/Investigation on aquatic weed control with special reference to the use of 639 
Chemicals/Rice without 555 
Chemistry of the lakes and bogs of the Galapagos Islands/Reconnaissance and 442 
Cheshire of Azolla filiculoides Lam./Further notes on the occurrence in 424 
Chicken feed/Azolla fern plant rice fertilizer and 
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Chicks/Nutritive value of the water fern Azolla pinnata for 
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China, Azolla propagation and small-scale technology 512 
China/Azolla in Kwangtung province, People's Republic of 540 
China/Tne use of Azolla in rice production in 
 538
 
Chinese ferns/Enumeration of 355 
Chinese science - genetics and plant improvement/Aspects of 35 
Chlorophyll between host and symbiont/Distribution of ammonia-assimilating enzymes, protein, and 216 
Chlorophyll, protein and enzymes of ammonia assimilation in the Azolla-Anabsena azollae symbiotic 217 
Chlorophyllide in hydrophytes and algae of Lake Trasimeno and the variability of pigment content in 429 
Classification of diazotrophs/Description and 154 
Classification of plants 
 397 
Clay layer of Oosterbeek (Netherlands)/Occurrence of Azolla filiculoides in Pleistocene freshwater 
 260
 
Clay of Berlin/Azolla filiculoides Lam. from the Paludina 
 294
 
Climate and the Galapagos Islands  439 
Clovers from Extremadura/Four new 
 306
 
Cobalt requirement for symbiotic growth of Azolla filiculoides in the absence of combined nitrogen 181
 
Cobham, Kent/Upper Faleocene Salviniaceae from the Woolwich/Reading beds near 353 
(Coleoptera: Curculionidae)/The life history of Stenopelmus rufinasus 593 
Combination of Azolla and N-fertilization 
 575
 
Comparisons of five Azolla species: growth parameters/Initial characterizations and 
 239 
Compensation point, temperature coefficient and growth of Azolla filiculoides/Interrelationship 129 
Compost for rice cultivation/Azolla: a precious green 563 
Compost/Azolla: a green 
 577
 
Conservation of Azolla in the warm season 
 491
 
Conservation/The macrophyte vegetation of the Danube waterbodies in Bulgaria and its change under the 
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Constraints to Azolla cultivation/Environmental 
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Constraints to biological nitrogen fixation in soils of the tropics 
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Control by insects/Distribution of Salvinia and Azolla in South Ameria and Africa, in connection with 
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Control of Azolla japonica/Damage and 
 596a
 
Control of tropical aquatic weeds 
 637
 
Control of water fern with diesoline 
 634
 
Control/First report on pests of the fern Azolla and their 595
Control/Use grass carp for weed 649
Control/Weed identification and 627
Cortical arrays of microtubules/Evidencu for initiation of microtubules in discrete regions of the cel1 74
Cortical microtubule arrays in plant cells/StructurL of 84 
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Cortical microtubules in plant cells, fixed in glutaraldehyde-osmium tetroxide/The length and disposition 83 
Cretaceous and lower Tertiary/Evolution of Azolla and Azollopsis during the Upper 414 
Cretaceous and lower Tertiary/The taxonomy, evolution, and stratigraphic value of Azolla and Azollopsis 415 
Cretaceous and Tertiary dinoflagellates from Seymour Island, Antarctica 319 
Cretaceous Azolla masula with large glochidia 264 
Cretaceous Edmonton formation, Alberta, Canada/Azolla from the Upper 407 
Cretaceous megaspores of possible Salviniaceous affinity/Ariadnaesporites and glomerisporites, two 311 
Cretaceous Milk River area southern Alberta, Canada/Late 367 
Cretaceous of Senegal/Some particular palynological aspects of the Upper 454 
Cretaceous palynamorphs from southern South America/New late 410 
Cretaceous period 398 
Cretaceous Salviniacese 312 
Cretaceous Salviniaceous megaspores/A critical study of three 79 265 
Cretaceous/A new genus of Salviniaceae and a new species of Azolla from the late 313 
Cretaceous/Studies on fossil Azolla: primitive types of negaspores and vassulae from the 317 
Cromer Forest bed series in East Anglia/Pollen analyses of the 445 
Cromer-Forest bed series/Notable plant records from the 425 
Crop in paddy fields/Study on the biological characteristics of Azolla pinnata, a green manure 539 
Crop on rice yields in northeastern Thailand/Effect of Azolla as a green manure 558 
crop production/The role of blue-green algae [in] enhancing 535 
Crop rotation of rice growing areas as a major crop/Introducing Azolla in the 516 
Crop with relation to soil fertilizer and the methods of application/The nutrient value of water fern 509 
Crop/Introducing Azolla in the crop rotation of rice growing areas as a major 516 
Crop/Nitrogen fixation by Azolla for rice 530 
Ctenopharyngodon idella [grass carp] and female Cyprinus carpio [Israeli common carp]/Aquarim studies 607 
(Ctenophazyngodon idella Val.) as a-biological control for aquatic weeds in Indiana/Potential of the white 654 
Ctemopharyngodon idella (Val.), fed on Utricularia and a mixture of Azolla and Lemna/Relative growth of - 650 
Ctenopharyngodom idella (Val.), in controlling and utilizing aquatic weeds in ponds in India/Observations 643 
Cu/The heat tolerance of Azolla pinnata as influenced by the trace elements binand 197 
Culicid larvae and their role in mosquito control/Study on the natural enemies of 671 
Cultivated ferns/Some common 25 
Cultivation of alga-free Azolla, isolation of Anabaena azollae and preliminary attempt at their 201 
Cultivation of Azolla for animal feed and as a green manure for rice fields 511 
Cultivation of Azolla in the rice fields for most of the year/Studies on 537 
Cultivation of Azolla in Tonkin 500 
Cultivation of spring rice/Planting and 506 
Cultivation, propagation, and utilization of Azolla 488 
Cultivation/Environmental constraints to Azolla 490 
Cultivation/Green manures in Tonkinese rice 501 
Cultivation/Multiplication and utilization of fae "Azolla"' containing nitrogen fixing algal syrobiont 567 
Cultivation/The role of blue-green algae in tropical rice 581 
Culture solution/The effect of organic matter on the growth of various water plants 151 
Culture/Azolla and its use in lowland rice 582 
Culture/Azolla as a supplemental source for flooded paddy 496 
Culture/Azolla utilization in rice 583 
Culture/Use of Azolla as a source of nitrogen for temperature zone in rice 551 
Curculionidae)/The life history of Stenopelinus rufinasus (Coleoptera: 593 
Cuttack/Control of some aquatic vegetation in fish ponds at 635 
Cyanobacteria and their associations with eukaryotic plants/Nitrogen-fixing 234 
Cyanobacteria from the aquatic fern, Azolla/Isolation of 194 
(Cyanobacteria), possible biological indicators of stratospheric ozone depletion/Effect of ultraviolet-B 192 
Cyanobacterium of Arolla/Isolation and characterization of phycobiliproteins from the endophytic 240 
Cyanoptyte-Hepatic symbiosis 113 
Cycle studies of the apical cell and its derivative in the root of Azolla filiculoides Lnm,/Cell 105 
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Cytological analysis of Nostoc-Bryophyte relationship 60 

CultvatonTnkio Azllain 50
Cytology of sporangium development in Azolla filiculoides 63 
Cytology of two species of alviniaceae 100 
Crechoslovakia/Azolla filiculoides /am. - newly introduced species in 406 

Czechoslovakia/The lower Miocene flora from Safov in Southern Moravia, 455 

Czechoslovakia/structure of vegetation: a comparison of aquatic vegetation in nudia, the Netherlands 448 
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Damage and control of Azolla japonica 596a 
Danube waterbodies in Bulgaria and its change under the effect of humans and conservation/The macrophyte 456 
Dark/Free mine acids in the leaves of Salvinia natans and Azolla filiculoides grown in light and 183 
Darlots Creek (Vic.) sanctuary 347 
Deccan intertrappean bedr of India/aizomires dakshini gen. Atsp. nov. a new pteridophytic axis from 372
 
Deccan intertrappean series/The silicified flora of the 391
 
Decomposition of Azolla pinnata in lowland rice soils 503 504
 
Decomposition of Azolla pinnata in moist and flooded soil 502
 
Delicacy to nitrogen powerhouse/Nostoc: from 548
 
Democratic Republic of Vietnan/The problems on the utilization of Azolla as a green manure in 536
 
Denmark/Late Tertiary Azolla from Romo, Southwesteen 268
 
Depositional environments foremost formation 367
 
Deposits in the Netherlands/Azolla and the age determination of interglacial freshwater 298
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Deposits/The occurrence of Azolla in British interglacial 421
 
Derepression of nitrogen-fixation genes -- relevance to increasing world food production/Critique - 8
 
Derivative in the root of Azolla filiculoides Lam./Cell cycle studies of the apical cell and its 105
 
Development of Anabaena in the Azolla-Anabaena symbiosis/The pattern of 171
 
Development of Azolla filiculoides Lam./Factors affecting the growth and . 134
 
Development of Azolla filiculoides Lam./Morphology and 71
 
Development of green manure plants in Vinh Phuc 514
 
Development of plasmodesmata/The origin and 86
 
,Development of stomata in some leptosporangiate ferns/Structure and 178 
Developmental changes in the meristem of Azolla roots/Formative and proliferative call divisions, 75 
Dhiancha as a source of nitrogen/Use of Azolla and leaves of Ipomea and 580 
Diazotrophs/Description and classification of 154 
Diesoline/Control of water fern with 634
 
Differentiation, and developmental changes in the meristem of Azolla roots/Formative and 75
 
Dinitrogen fixation by plant associations excluding legumes 562
 
Dinoflagellates from Seymour Island, Antarctica/Cretaceous and Tertiary 319
 
Diquat - a new contact weedkiller 651
 
Diquat and paraquat 613
 
Diquat and paraquat/The sensitivity of duckweeds (Lemnaceae) and Azolla to 602
 
Disposition of cortical microtubules in plant cells, fixed in glutaraldehyde-osmium tetroxide 83
 
Distribution and ecology of fern flora of Kanagawa prefecture, Japan 463
 
Distribution and risks of extension/Exotic plants of the South West, present 611
 
Distribution and utilization research on tropical and subtropical aquatic weeds in the USA 612
 
Distribution of Azolla 321
 
Distribution of plants 385
 
Distribution of Salvinia and Azolla in South America and Africa, in connection with studies 382
 
Division in Azolla roots!Pre-prophase bands of microtubules in all categories of formative 78
 
Divisions, cell differentiation, and developmental changes in the meristem of Azolla roots 75
 
Don Felipe Oxbow/Biocenology of the Camoebans from the floating vegetation in the 444
 
Drainage system/Ash basin effluent impact on the aquatic flora of a stream and swamp 468
 
Duckweeds (Lemnaceae) and Azolla to diquat and paraquat/The sensitivity of 602
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Ecological and economic significance of the non-legume symbioses 479 
Ecological effects/Introduced aquatic, freshwater and salt marsh plants - case histories and 465 
Ecological-hydrobiological study on irrigated rice fields in relation to the fixation of 5 
Ecological indicator of water status in the Tiber river/Riccio flutans - Azolla associations: 430 
Ecological survey of the aquatic weeds Eichhornia crassipes and Salvinia species, and their 631 
Ecology and physiological adaptations of Anabaena in the Azolla-Anabsena azollae symbiosis 140 
Ecology in the Galapagos Islands/Historical 440 441 
Ecology of Azolla africana in the Sahelian zone (Senegal)/First information on the 469 
Ecology of fern flora of Kanagawa prefecture, Japan/Distribution and 463 
Ecology of N2 -fixing blue-green algae/Cellular physiology and the 232 
Ecology of nitrogen fixation by algae 522 
Ecology of Solah Sagar pond 453 
Ecology of the low-lying lands/A study in the 459 
Ecology of vascular hydrophytes on Lake Kariba 460 
Ecology of water weeds in the neotropics: an ecological survey of the aquatic weeds Eichbornia 631 
Economic aspects of algae 146 
Economic damage caused by aquatic weeds (preliminary survey) 648 
Economic significance of the non-legume symbioses/Ecological and 479 
Economic value of aquatic vascalar plants/The aesthetic and 667 
Economy of rice soils in relation to nitrogen fixation by blue-green algae and Azolla/Nitrogen 568 
Ecosystem study of a tropical pond in relation to primary production of different vegetational 428 
Ecosystem/The chemical composition of Central Amazonian aquatic nacrophytes with special reference 449 
Ecosystems in Indonesia/Nitrogen fixation in some natural 142 
Edmonton formation, Alberta, Canada/Azolla from the Upper Cretaceous 407 
Effect of amonia molybdate on the productivities of alfalfa and Asolla/The experiment on 489 
Effect of Azolla as a green manure crop on rice yields in northeastern Thailand 558
 
Effect of Azolla on the fertility of paddy soils 561 
Effect of Azolla on the yield of paddy with and without application of N fertilizer 566
 
Effect of Azolla on yield of rice 532
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Eichhornia Crassipes in the Nile of the Sudan 307
 
Eichhornia/Aquatic weeds Salvinia and 614 
El-Junco lake, Isla San Cristobal/A Holocene pollen record from 440 
El Junto Lake, Isla San Cristobal/Holocene spore record- from 441 
Electron microscope observations on blue-green algae in the leaf of Azolla imbricata Nakai 89 
Electron microscope observations on the leaf of Azolla imbricata Nakai 90 
Electron microscope observations on the root hair cell of Azolla imbricata Nakal 91 
Electron microscopic study of heterocyst development in Anabaena arollae Strasburger - 97 
Electron microscopy of the megaspores of Asolla tegeliensis in the ancient Pleistocene of the 93a 
Electron microscopy of the sporoderm on the Cenozoic megaspores of the water fern Azolla - 94 
Electronmicrographs on the plastids in the root of Azolla imbricata 92 
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Embryology of Azolla pinnata 95 
Endophytic cyanobacterium of Asolla/Isolation and characterization of phycobiliproteins from 240 
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Enemies in the neotropics/Ecology of water weeds in the neotropics: an ecological survey of the aquatic 631 
Enemies of culicid larvae and their role in mosquito control/Study on the natural 671 
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