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FRANCE, J.,  TI-IORNLEu J.H.M.: MATHE:~IAT[CAL MODELS IN AGRICULTURE. A QUANTITATIVE 
APPROACH TO PROBLEMS IN AGRICULTURE A~:D RELATED SCIENCES. - -  Butterworths,  London--  
Boston--  Durhan--  Singapore -- Sydney--  Toronto -- Wellington 1984. 333 pp., hardeover s 35.00. 

Rapid evolution of agriculture and related scientific disciplines needs quantitative methods 
of experimentation, experiment evaluations, description of experimental results and comparison 
of them with current ideas and theories. The most appropriate tool -- mathematics provides the 
only way of doing this. TiLe authors of the book reviewed make it their goal to fill up an area where 
tile universities have not so far been notably successful, and teach agricultural scientists when 
and how to a t tempt  to express their ideas mathematically, how to solve the resulting mathemat-  
ical model and compare its prediction with experimental data. 

The text  is divided into thirteen chapters, the first five, dealing with the matter  in general, 
should be read before any of subsequent material will be tackled. The introductory chapter 
acquaints readers with the subject i.e. clears up what is a nlathematical model, analyses the role 
of models in agriculture and agricultural research, explains term and system hierarchy, points 
out the differences between models for research and models for management and types of empi- 
rical, mechanistic, static, dynamic, deterministic and stochastic models, and summarizes the 
contribution of models to research and management. The second chapter deals with the techni- 
que of dynamic deterministic modelling, quantities in dynamic models which change with time 
and can be considered under four categories: state variables, rate variables, parameters and con- 
stants,  differential equations, methods of numerical integration, Stiff equations, choosing of an 
integration method, six fitting procedures, and brings also a programmed example. The third 
chapter devoted to the technique of mathematical programming discusses mathematical formula- 
tion and graphical or computer solution, both illustrated by examples, is complemented by linear 
programming (matrix generators and report writers, parametric, integer, separable and dynamic 
programming) which have found application in agriculture. Testing and evaluation of models are 
treated in the fourth chapter, the shortest one of the book. Growth equations (simple exponential 
growth with an abrupt cut-off, the monomolccular equation, the logistic growth equation, 
the Gompertz growth equation, the Richards growth equation, the Chanter growth equation and 
exponential polynomials), allometry and growth functions in animal and plant modelling are 
subjects of chapter five. Chapter six concerns the expression of an approximate description of 
the average weather and its individual factors at the site in question. Chapters sevon and eight 
discuss plant and crop processes, responses and models. In special subchapters light interception 
photosynthesis, respiration, partitioning of dry matter  and its components, nutrient uptake, 
water use and uptake, fertilizer response, development as a function of heat~ums or the day. 
degree rule, day length and other environmental factors, vernalization and temperatm'e depen- 
dence, response of crop yield to planting density, empirical and mechanistic models of crop 
growth are dealt with. In chapter nine some application of mathematics to plant diseases, pests, 
predators and parasitos problems are discussed. The next two chapters on animal processes and 
products and succoeded by two on farm planning and control are out of sco[)e of this journal and 
i t s  readers. 

All chapters are complemented with exercises, solutions of which arc at the end of the volume, 
as well as references to individual subchapters. For most of the book a quite modest knowledge 
of algebra, calculus and ordinary differential equations should suffice; where more advanced 
techniques are employed an introductory account is given directly in the text and/or a useful 
Glossary at the end of the book will help the reader to acquire or refresh necessary knowledge. 
However, a certain level of previous mathematical education is assumed. The book is com- 
plemented with a rather short index (only four and half pages). 

The book is highly recommended not only to the advanced undergraduates and to graduate 
students of Agriculture Faculties but also to research workers interested in agriculture and re- 
lated seienees and mathematicians who intend to work in this field. 

JARMILA SOL~ROV~ (Praha) 
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JEAN, R. V.: CROISSANCE VI~GI~TALE ET .'r --- Masson, Paris, and Presses de l 'Um- 
versit6 de Qu6bec 1983. 352 pp. US $ 17.95. 

Despite its broad title, the only subject of the book is phyllotaxis (almost exclusively of 
alternating primordia), a problem challenging every mathematical biologist. The first three 
chapters, forming the main part  of the book, present a detailed t reatment  and description of 
phyllotaetic patterns. After defining and discussing elementary concepts in phyllotaxis (Chap- 
ter 1), two alternative representations of phyllotactie patterns are described: cylindric (Chapter 2) 
and polar (Chapter 3). I personally find these chapters most satisfying. The mat ter  is dealt xwth 
in an elegant way, though it is sometimes not easily readable for a biologist, and relies on the 
vast literature on the subject (Church, Snow, Richards, among other authors). I t  is almost 
exclusively an analysis of relations in an idealized geometrical representation of plants surprisingly 
bearing little relation to real worh/plants .  

Chapter 4 (diffusion equations) and Chapter 5 (mathematical models of phyllotaxis) explo- 
re possible mechanistic explanations of phyllotaxis. Several published models are described, 
e.g. those based on available space (Adler), morphogen transport (Thornley, Veen and Linden- 
mayer, Young), and an interesting, though not directly explanative parallel between phyllotaxis 
and ramification (Jean). Such models are mostly designed to produce patterns of phyllotaxis ob- 
served in plants; however inspirative they may be, the testing of their premises remains an 
open question, thus making their link to plant physiology and biochemistry rather weak and 
lowering their heuristic value. Exercises, Prospects for future research, and an extensive Biblio- 
graphy close the book. 

i t  is an elegant and inspirative book; however, the handling of problems and even explicit 
suggestions for further research are suited more for a mathematician than for a plant physi- 
ologist. The book is not a simple reading for a biologmt without mathematical training; at least 
partial knowledge of calculus, number theory and trigonometry is a necessary prerequisite for 
reading. But not only the intricacies of the mathematical apparatus may prevent the book 
from gaining wider acceptance; the phyllotaxis research presented here became a rather closed 
world of its own. 

T.  HEIgBEN (Prahc  0 

SHROI~SHIIIE, W .  J R . ,  ~ I o n R ,  H .  (ed. ) :  PHOTOMOItPHOGE_NESIS. ENCYCLOPEI)IA OF PLANT P H u  
OLOO~', New Series, Vol. 16A 4- B. -- Springer Verlag, Berl in--Heidelberg--New York--Tokyo,  
1983. 832 pp. Cloth DM 338, ; approx. US S 139.60. 

Phytoehrome was recognized as a photoreeeptor in 1949. I t  was tile first protein having 
a regulatory function in plants other than enzymatic. The discovery of phytoehrome incited 
the physicists, physical chemists, spectroscopists, biochemists and plant physiologists to s tudy 
the influence of light on plant growth and development amt to pay at tention also to other photo- 
receptors. The knowledge of the events controlled by light in plants and microorganisms increased 
significantly during last decades. This is the reason why one volume of the Encyclopedia is devoted 
to photonmrphogenesis, In the previous edition of the Encyclopedia (ed. by W. Ruhland 1955) 
data on photonmrphogenesis are, also included but they are scattered in many volumes. 

This volume edited by W. Shropshire Jr. and M. Mohr is written by 42 contributors, experts 
in different, fiehls of photomorphogenesis. Each individual chapter is more or less independent 
and the fact that  the contents of some chapters overlap is to be appreciated as an advantage. 

Several chapters deal only with phytoehrome -- its structure, extraction and purification 
(chapter 6 W.O.  Smith), rapid action (chapter 9 -- P. H. Quail), mode of action (chapter 2 
S. B, Hendricks and Van Der Woude), and its role in light-grown plants (chapter 27 -- M. Jab- 
ben and M. O. Holmes). Most chapters respect the complexity of photomorphogenetic reactions 
and deal also with other photoreceptors (cryptochrome, mycoehrome, phycomycoehrome and 
adaptaehromes, e.g. chapter 7 -- W. Riidiger and H. Steer, chapter 28 E. Seh~ffer and W. 
Haupt).  Attention is directed not only to major aspects of photomorphogenesis in higher plants 
-- control of germination (chapter 16 -- J. A. De Greet and H. Fr6d6ricq, chapter 17 -- B. Frank- 
land and R. Taylorson), influence of light on flowering (ehapter 18 -- D. Vmee-Prue, chapter 
2(1 -- D. Vinee-Prue and A. E. Canham), prevention of etiolation (chapter 12 H . I .  Virgin 
and H. Egn6us, chapter 13 -- S. D. Sehwartzbaeh and J. A. Sehiff, chapter 25 -- H. Kasemir), 
and the function of' phytoehrmne in nature (chapter 17 -- H. Smith and D. C. Morgan), but 
also to photoeontrol of fungal development (chapter 23 -- J. Oressel and W. Rau), photomorpho- 
genesis of marine algae (chapter 21 -- M. J. Dring and K. L/ining) and ferns (chapter 22 - -  



BOOK REVIEWS 239 

M. F u r u y a ) .  The  effects of  U V  rad i a t i on  in p h o t o m o r p h o g e n e s i s  are also inc luded  (chap te r  29 -- 
E.  We l lmann) .  

This  vo lume  of  the  Encyc loped ia  is the  bes t  r ead ing  for e v e r y b o d y  in te res ted  in p h o t o m o r p h o -  
genesis .  

LIBU~E PAVLOV.4 (Praha) 

MCIVOR, J .  G., BRAY, R.  A. (ed.):  GENETIC RESOURCES OF FORAGE PLANTS. - -  CSIRO,  Melbourne  
1983, 337 pp.  US $ 30.00. 

As  agr icu l tu re  in n o r t h e r n  Aus t r a l i a  is based  p r e d o m i n a n t l y  on a n i m a l  p roduc t ion ,  there  is 
a g rowing  in t e res t  in the  i m p r o v e m e n t  of  g raz ing  lands .  For  th i s  r eason  the  Div is ion  of Tropical  
Crops a n d  P a s t u r e s  of  C o m m o n w e a l t h  Scientific a n d  I n d u s t r i a l  Resea r ch  Organ iza t ion  organizes  
s y m p o s i a  wi th  the  pu rpose  to b r ing  toge the r  scmnt i s t s  f rom Aus t r a l i a  a n d  New Zea land  a n d  
lead ing  sc ient i s t s  f rom o ther  coun t r i e s  to review knowledge  of different  a spec t s  of  th is  subjec t .  
The  f irst  s y m p o s i u m  in 1976 deal t  w i th  compe t i t i ve  re la t ions  be tween  p l an t s  in p a s t u r e s  (Wilson,  
J .  R .  [ed.]: P l a n t  Re l a t i ons  in Pas tu re s .  CSIRO,  Melbourne  1978 -- see Biol. P lan t .  22 : 240, 
1980). The  book  here  rev iewed is based  on the  second s y m p o s i u m  a n d  s u m m a r i z e s  cu r r en t  scien- 
tific knowledge  of  m a j o r  a spec t s  of  the  genet ic  resources  of  p a s t u r e  grasses  a n d  legumes ,  b u t  
does  n o t  consider  the  ve ry  i m p o r t a n t  forage p l an t s  t h a t  are cu t  before being fed to an imals .  The  
m a t t e r  is d iv ided  in to  e ight  pa r t s ,  t he  first of  wh ich  --  The  P r o b l e m s  -- con ta ins  one c h a p t e r  
on the  collection a n d  i m p r o v e m e n t  of  forage p lan ts .  The  n e x t  pa r t  -- Tile Resources  -- deals  in 
four  chap t e r s  wi th  t ropical  a n d  m e d i t e r r a n e a n  l egumes  and  grasses  t h a t  wouh t  deserve  to be 
cons idered  for the i r  forage poten t ia l .  I n  the  th i rd  pa r t  --  A d a p t a t i o n  knowledge  of a d a p t a t i o n  
to e n v i r o n m e n t a l  s t resses  a n d  graz ing  is rev iewed by  F.  L. Mil thorpe,  K .  C. Hodgk inson ,  O. B. 
Wi l l i ams ,  R.  J .  Clements ,  M. D. H a y w a r d  a n d  D. E.  B y t h .  The  n e x t  three  pa r t s  are  app ropr i a t e ly  
n a m e d  --  Collection --  E v a l u a t i o n  -- a n d  Breeding.  I n  the  las t  b u t  one pa r t  Ana lys i s  a n d  
S torage  of  D a t a  -- prac t ica l  p rob lems  how to hand le  the  m a s s  of  i n f o r m a t i o n  a b o u t  large col- 
lect, ions of  p l a n t  ma te r i a l  by  m e a n s  of m i c r o c o m p u t e r s  and  compu te r s ,  and  how to app ly  t he  
p a t t e r n  ana lys i s  to agr icu l tu ra l  p rob lems  are  t r ea ted .  I n  the  final pa r t  -- The  F u t u r e  -- A. H.  
B u n t i n g  overv iews  the  m a i n  t h e m e s  of  the  s y m p o s i u m ,  a n d  adds  some  exper ience  f rom his ve ry  
wide knowledge  of  i n t e rna t iona l  coopera t ion  in p l a n t  genet ic  resources,  l a s t  of  de legates  to t he  
s y m p o s i u m  a n d  sub jec t  index ,  inc lud ing  also p l an t  species,  close th is  ve ry  useful  book  on the  
neg lec ted  b r a n c h  of agr icul ture .  

JARS~LA SOLXROV.;~ (Praha) 

RODRICKS, J .  V., T A R D I F F ,  R .  G .  ( e d . ) :  ASSESS~IENT AND M A N A G E M E N T  OF CI tEMICAL R I S K S .  - -  
A m e r i c a n  Chemical  Society,  W a s h i n g t o n  D.C. 1984. 184 pp.  US a n d  C a n a d a  US  $ 34.95, e x p o r t  
US  $ 41.95. 

The  objec t ive  of  the  239th  Vo lume  ill t he  ACS S y m p o s i u m  Series is to devise w a y s  to p ro t ec t  
h u m a n s  f rom h a z a r d o u s  effects of  e n v i r o n m e n t M  ehemicM po l l u t an t s  t h a t  m a y  p roduce  genet ic  
diseases,  b i r th  defects ,  cancer  a n d  aging.  The  pub l i ca t ion  is based  on a S y m p o s i u m  t h a t  took  
place a t  the  184th m e e t i n g  of  tile A m e r i c a n  Chemica l  Society,  K a n s a s  City,  Missouri ,  1982. I t  is 
d iv ided  in to  two m a i n  par t s .  The  first pa r t  con ta in ing  6 chap te r s ,  deals  wi th  some of  the  cent ra l  
p r o b l e m s ' o f  r isk a s se s smen t .  New genotoxie  t e s t s  are now avai lab le  a imed  a t  secur ing  the  needed  
i n f o r m a t i o n  in a shor te r  t ime  a n d  less expens ive ly .  However ,  the  basic  p rob lem remains :  t he  
unce r t a in t i e s  in t r ans fe r r ing  d a t a  f rom the  t e s t  species to m a n .  Tile topics  eovered include t ra-  
d i t ional  a n d  new concep ts  of  sa fe ty  a s s e s s m e n t  schemes ,  t he  use  of tox ic i ty  tes t  d a t a  in the  esti-  
m a t i o n  of  r isks to h u m a n  hea l th ,  in terspeeies  ex t rapo la t ion ,  bas ic  concep ts  of  the  dose- response  
re la t ionsh ip  a n d  dose ex t rapo la t ions .  G o v e r n m e n t  r egu la t ion  to p ro tec t  t he  publ ic  hea l t h  a n d  
sa fe ty  is no t  a recen t  p h e n o m e n o n ;  r egu la t ions  of  e.g. food have  been  found  in all recorded 
civil izat ions.  As publ ic  concern  a b o u t  gcnotoxic  r isks rises, more  a n d  more  s t r i ngen t  s t a t u t o r y  
cont ro ls  are  g r adua l l y  imposed .  T he  second pa r t  of  t he  pub l i ca t ion  deals  in 5 chap te r s  wi th  
t he  m a n a g e m e n t  of  ehemieM risks.  T he  topics  of  in te res t  inc lude  the  use  of  sa fe ty / r i sk  assessment .  
in r egu l a to ry  decisions,  in ter - r i sk  compar i sons ,  eons t rue t i on  of  a haza rd  index  for ehemicMs 
,nes~mides,  dyes ,  p i g m e n t s  etc.), f u r t he r  u n c e r t a i n t y  a n d  q u a n t i t a t i v e  a s s e s s m e n t  in r isk m a n a g e -  
men r ,  p rocedures  for e v a l u a t i n g  the  sa fe ty  of food c o m p o n e n t s  etc. 
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The important recent developments in the field of chemical risk assessment will make this 
book essential reading to all engaged in public health and environmental decision making. 

KATEfilNA PANKOV~ (Prah(~) 

LtNSKE.'~S, H. F., HESLOF-HARRISON, J. (ed.): CELLULAR INTERACT[ONS. --- P[RSON, A . ZI3IMER- 
MAN~ ~, M. H. (ed.): Encyclopedia of Plant Physiology, New Series, Volume 17. Springer-Verlag, 
Berl in--Heidelberg--New York--Tokyo 1984. 743 pp., 198 figs., cloth DM "16(~.--. 

Specific interactions between cells being involved in many fundamental biological phenomena: 
]lave been attracting the attention of increasing numbers of researchers over the past two decades. 
This interest produced a large body of data, particularly in the area of sexual processes. The 
unifying aspect of various types and functions of cellular interactions considered in this book, 
consists in tlle property of cells to communicate by intermediary of the cell surface with their 
immediate enviromnent. Such interactions occur between cells and tissues of different species 
(symbiosis, epiphytism, parasitism, etc.), between those of different, physiologically imlependent 
systems of the same species (e.g. most processes of sexual reproduction) and within the plant 
body, between cells which arc, at least initially, genetically identical (short-range comnmnications 
of high specificity involved in development and differentiation). The present volume organized 
in 28 self-contained chapters written by 33 experts represent~ a broad conspectus on various 
particular types of interactions of all these principal categories. I t  covers: Interactions of auto- 
trophic eucaryotic fresh water and marine symbionts, lichen symbiosis and other endosymbiotic 
associations of cyanobacteria in multicellular and unicellular hosts, epiphytism with special ref- 
erence to algal epiphytes, various aspects of recognition between higher plants and fungal patho- 
gens, mycorrhizal associations, plant-bacterial interactions, mating systems in unicelhflar algae, 
cellular interactions during the life cycle of slime moulds, sexual interactions in fungi, pollen- 
pistil interactions and sexual incompatibility and incongruity in higher plants, cellular recognition 
systems in grafting, practical aspects of fusion of somatic cells, colony formation in algae, cellular 
polarity and its morphogenetic importance, and cellular interactions (luring early differentiation. 
In  addition, general considerations on the topic and on evolutionary aspects of the eucaryotic 
cell and a survey of allergic interactions between plants and humans are included. 

The book, the most comprehensive in tile field of cellular interactions in plants, provides 
a broad spectrum of highly stimulating and instructive information of particular importance for 
many areas of research in experinaental botany. 

J .  TuP9 (Pr(~hel) 

RICKWOOD, L). (ed.): IODINATED DENSITY GRADIENT MEDIA: A PaACTICAL APPROACH. -- IRL 
Press Limited, Oxford - -  Washington DC 1983. 240 pp. s 8.50. 

The volume was published in the Practical Approaches in Biochemistry Series, known as 
modestly-priced practical guide books of exceptional usefulness for laboratory work in biochem- 
istry, cell biology, molecular biology and associated fields. I t  covers all the main techniques that  
have been developed for biological separations m density gradients of iodinated compounds 
such as metrizamide and Nycodenz. These nonionic gradients have proved to be especially useful 
for separations of nucleoproteins, membranes and subcellular organelles and also as an efficient 
approach to analysis of macromolecules, cell fractionation and isolation of viruses. Writ ten by 15 
specialists in particular techniques, the book also contains a significant amount of new data not 
published elsewhere. As in the previous volumes, the description of tile methods is accompanied 
by well-arranged detailed experimental protocols. Two appendix sections provide practical 
descriptions of assay procedures compatible with iodinated density gradient media for estimation 
of marker enzymes and compounds fractionatcd, and a bibliography of key references. This unique 
text will provide an invaluable aid especially to research workers in biology interested in density- 
gradient separations. 

J. Tui,~ (Praha) 


