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Absttact 

This paper consists of the four short treatises being independent on each 

other，and the present abstract is divided corfespondingly into the following four 

main concluslons： 

1．The! ×1
t 
being called as gf。wth index is a fal1acy undef cover 

of mathematics used aS a garb．It can not be used aS basis when people divide the 

growth of one generation into severn1 stages and can indicate nothing． 1ts true 

features have beea revealed very clearly by a series of self．contradictory calcula． 

ted results in the article Yellowfin Sole．Hence we should suggest the fish ecology 

field of all the countries in the world to abrogate the socalled growth index． 

2．The relation expression wt d l ，which is used as a sort of mathem~fical 

model，depends On the assumption that the fish bodies grow evenly，i．e． body 

shape and specific gravity remain unchanged． This assumption is an approximation 

for the aetna1 state and iS irrelevant to the size of b-values． The fact is not 

diametrically what the authors of the article Yellowflu Sole said． The former 

assumption is a deduction reached hy reasoning from the “If b=3 ． 

The growth parameter b in the mode1 w．=d 1 ，which is named as constant 

of allometry growth。is the specific vMue of tw。 growing speeds coming from 

the two kinds of blological quantities wt and 1t of an organism， which iucrease 

acc。rains t。t e r res ect ve 。sar t m c va ues： = } ；： ； j ； ． 
3．The growth parameter t 0，in Von．Bertalanffy’S growth functions and the 

revision to w c，is aⅡ assumed age,It WaS born in the assumption that the growth 

of average body length(and weight)of one generation during juvenile stage COIl— 

fofins also to the growth law of adult fishes．This assumption iS irrelevant to any 

theories such as blologica1 theory and mathematical theory and SO on， but it is 

put out merely in order to simplify the expression forms of Von． Bertalanffys’ 
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growth functions and the revision to wt． Especially，such simplification is indis· 

peusable for Voa．Bertalanffy’s wt and the revised w1． 

The so．called theoretical age at which length and weight of fish body equal 

zero in the atticaI YelIowfin Sole，does not exist at al1． 

4．The growth parameter K，in Von．Bertalanffy’s growth functions and the 

revision to w¨stands for uniform speed of catabolism in fish body with unit 

weight．or more generally，with 1／b unit weight．and so is called as coefficient of 

catabolism；This conclusion has been stipulated by the inductive process based oil 

the physiological concept and the mathematical deriving process。 in which the 

former is foundation of the 1atter． for Von． Bertalanffy’s growth functions and 

the revision to w．． 

The folIowing statement is entirely different to the above contents．In research 

of differentia1 calcuIus about C'．1rVes． K stands for crooked level of a curve at 

ever)'point within its definition field and so is called as curvature of a curve， 

which is oile of mathematics terms．The curvature Klrcurve of Von． Bertalanffy’s 

body length growth carve I：and the curvature K” curve of the revised Von．Ber． 

talanffy’s body weight growth curve w¨ have been found and figured in this paper． 

The previous two K are respectlvely in the different research fields． and 

stand for the different connotations and have the different names． However，the 

mathematics term “curvature of a curve was indiscriminately imposed by the 

authors of the article ~ellowfin Sole to the K whose 1lame is originally coefficient 

of catabolism，so that it is faltaciously called as curvature of the growth curves． 

The first order differeatiaI equatlon — ： i
，

-

l
—

as
— Klt is a linea relation expre— 

1 
ctt DⅡw 

ssion between — and l1．if the coefficient of 1t which is growing．is called as 

"growth coefficient”．then this coefficient is not K but(一K)． 

荣 丰 车 ：譬 毕 

Some problems about biological concepts of the growth parameters wi]1 be 

posed to discuss with the authors of the article entitled as Research In Age And 

Growth Of Ye】lowfin Sole (Limanda aspera)From Eastern Bering SeaC 4) (abbre． 

viated as Yellowfin Sole* under below)．Being a reader of the article Yellowfin 

Sole，I do not ask the authors to agree necessarily with a series of Clarifications 

ab0at these problems in this paper．But I have to clarify clearly the biologieal 

concepts of the growth parameters and therefore to present these problems becau一 

The article Yellowfin Sole wa s publi sh ed ia TRANSACTIONS OF OCEANOLOGY AND LIMNOLOGY-／'63 

63— Op．1 989．The page numb er s of th e quotations 1tot ed this p ape r we re taken from former B3— 70p 
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se age and growth of fishes are one of the basic problems in fish population eCO- 

1ogy．among which are questions regarding the so—called growth index” and the 

growth parameters b．t0 and K in Von ． Bertalanffy’s growth functions and the 

revision to w L．One of the references quoted in the artiele Yellowfin Sole， (2) 

Chen Dagang，ate．．1984，Preliminary Research In Age And Growth Of Paratiohthys 

Olioac~a(T& S)From Yellow Sea And Bohai Sea． And Revising And Discussing 

Von． Bertalanffy’s Growth Functions，JOURNAL OF SHANDONG COLLEGE 0F 

OCEANOLOGY，vo1．14，No．1 (1)，was abbreviated as“ (2) Chen Dagang．etc．，Para 

lichthys OIioaoeus。 in this paper。and I disdain to ask the authors of the article 

Yellowfin Sole a question on the so-called Chen Dagang．ere． ． 

Now I am obliged to discuss with the authors the folIowing problems： 

I．The So—called Growth Index Being A Denial To the Relative Grow*h Rate 

Is Running In The Opposite Direction To The Ecological Concept Possessed By Grow-． 

ing Fast—Slow Itself 

There was a conclusion in part 1II．Discnssion And Conclusion of the artic：le 

Yellowfin Sole on page 69，excerpted'as follows： 2．The stageshlp of growth of 

yellowfin sole： the growth index is used for comparing wifh growing states in 

different terrains and among different fish species．also for dividing growth stag— 

es．The calculated results of the growth index in this article indicate that the 

growth of this fish species can be divided into two stages generally． The period 

before age 4 is juvenile stage in which growth is obviously
．

faster， while the pe· 

riod after 5 is adult stage in which growth is slowar．⋯ ⋯ Here is a time vacancy 

of 0ne year between before age 4 and “after age 5 ，so it is necessary to revise 

the last sentence of the previous quotation according to the measured data about 

aYerage beds length and weight in the table 1 of the art iele Yellowflu Sole on 

page 68，into“The period before age 5 is juvenile stage in which growth is obvi· 

0Rsly faster．while that after age 5 is adult stage in which growth is slower． 

The word “growth in the previous quotat ion is a joint name of body length 

growth and body weight growth． therefore，both mast be taken simultaneously 

when Deople d'ivide the growth of one generation into several stages．For the for． 

mer conclusion about dividing growth stages，I have to ask the following question： 

whether was this conclusion based on the calculated results of growth indexes as 

the auotation said．or based on the calculated results of relative growth rates 

actually? 

It is need d to excerpt the calculated results of re1atlve growth rates C C．I 

and 。f growth indexes Dl” D t from table 1 in the article Yellowfin Sole on page 

68．For this．their definitions are firstly 1isted as follows： 
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beginning of one year at age t relative growth rate growth index 

average body 1ength l1 C A —-it D 
J A l In— 

—  l· 

average body weight w． C AWt+l-—W—* D 
。Aw In ! ! 
一  W t 

Here I need to explain that the notations of relative growth rates are C1 and C 

in the article Yellowfin Sole．The subscript t is added to the notations Cl and C 

in order to distinguish different age—groups．Besides，the notation Dn of body leng． 

th growth index is introduced and the definition of body weight growth index D t 

is replenished． 

Table l(a)of female in the article Yellowfin Sole On page 68 is excerpted 

and replenished as fo]low：s： 

(]) 

I ! 竺! ! 
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In this table，the values of Cl1 and C when t=2 3
，
4 are obviously bigger 

than the values of C1t and C t when t=5 to 14．This is a very clear base 0n which 

we can divide growth stages of yellowfin sole and draw the following conclusion- 

the period before age 5 is juvenile stage in which growth is obviously faster，while 

that after age 5 is adult stage iⅡ which growth is slower．f do not kn0w why the 

authors of the arffcle Yellowfin Sole put aside the very clear basis which had 

been calculated ot#t by themselves，and did not mention it any longer， but turned 

to growth indexes，the function of which formed contrast to that of C1l and C c? 

There is not any reason for the failure to diflne D-t according to the mathemati． 

cal form to diflne D L1．As compared with the function of C used to divid'e growth 

stages 0I yellowfin sole，is not the contrast coming from that of D， excessively 

great? 

The above-mentioned facts indicate the neeessity of ctari灯ing what ecological 

concepts the relative growth rates and the growth indexes express．Here only body 

length will be taken for discussion，as for body weight，it is similar to bedy leng— 

tb． 

The relatjVe~rOwth rate of b。dy length，clf垒 ，is c。mp0sed by blol。gj． 

ca1 q uantities 1t and 1 c+1(average body 1engths at the beginning and the end of one 

year at age t)． Such definition form expresses that C1t is specific value of 1t+l一1‘ 

(growing quantity of average body 1ength during one year at age t)to 1，(average 

body 1ength at the beginning of one year at age t)，in other words，it denotes how 

many times the growing quantity 1t I一1I of average body length within One year 

at age t is as large as the average body length 1}at the beginning of this year． 

That is to say that the definition form of C1 (i．巳．biologica1 quantity structure) 

stipulates that C1t denotes annual growing quantity per unit average body length of 

age t group．Here the ecological concept is very obvious． It is necessary to point 

out that the “rate in relative growth rate is neither speed nor coefficient， but 

specific value or times (is non—dimensiona1 and not a percentage)． 

The following is to clarify how the body length growth index D1l is composed． 

1 1 

From the definition form C1t△ ± —二 we can get 1̈l=(1+C Lt)1I．Here 1+Clt=1t+1／1 
～ 11 

exDresses how many times 11+1 is as large as 1I．If 1+C1t is equivalently transform． 

ed into a 口owet form whose base is e，then the former relation expression between 

1 and l⋯ can be written as： 

1Ⅲ =ell·1 ，in which f．=In(1+C1 ) (2) 

n is~ecessary to point out that the l+Ci can be equivalently transform ed 

into a power form．base of which is any positive real number noted as口。for ins- 
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tahoe．d=10： 

l{ 1=d 。 <I+ l1)·1t (2)I 

1⋯ =10。 (1+ It)·1t (2)2 

The definition expression of body length growth ladex was written in the 

article YeIlowfin SoIe as follows： 

D r,尘 ×II p67’(i7) 

’ 

Contrasting the equalities (2)2 and (2)， and noticing Ige=O．434294481⋯ ⋯ 

O．4343．the following equality can be derived from the definition expression 

p67，(17)as： 。 

Dlt ·I,- _[In(1+cr【)]．II=r|1t (3) 

Equality (3) exhibited such process'- the relation expression Ic+l：(1+C1t)1。 

between lI and IⅢ was equivalently transformed into the equality (2)which is a 

power form of l+Clt whose base is e— first the base of the power form (2)2 was 

10。then the base 10 was replaced by e— after that， the product rlIt was made by 

the use of r and I taken from the equality (2)，and used as definition of length 

growth index D⋯ Here an unavoidable question is how to mutiply and lt? The 

answer is to use the differentia1 feature of exponential function．there is nO other 

ways except this． 

To link the points (±。1 )011 COOrdinure plane by using following sectioalzed 

exponentia1 function curve．8s on figure 1． 

匕 
1 =e’t ·1 6 姿 c 

The derivatfve function of the equality (4)is 

d X t+=

=r cIl⋯ 6三 乏 ⋯‘ (4)- 
Equsilty (4) is not differentiable at the moments t=I，2， ⋯ which are the 

year—end at age t-1 and also the year—beginning at age t，but its Ieft-derivative 
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and right．derivatire are respectively as folIoWS： 

(等)．～A⋯lira = (r．-llI⋯ ，=rt~z- 

(等)+垒 訾= k ⋯ 2 
At the right end of the second equality of(4)。 the product r,l‘ appeared at 

last．which was called us body length growth index by the authors of the article 

Yellowfin Sole．But very sorry to say，the formal logic exhibited in the equalities 

fr0m (4)to (4)2 has not any connection with actual growing process of body 

length．Can the equality (4)be used as an approximate description of growing 

process of average body length during one year at age t? Such approximate des． 

cription is useless．Can the second eqaallty of (4)2， i． e． the right．derivative be 

adopted at t=1,2．⋯ ⋯?Then，what is the reason for not adopting the first equaiity 

of(4)2，i．e．the 1ef亡．derivatiYe?W hat can DIl△r,1l called as body length growth 

index actually indicate? 

The ecological concept possessed by fast．slow of body length growth include 

two aspects，one is the magnitude of annual growing quantity of average body 

length and another is that of unit average body length，here one year is taken as 

a time unit．The lutter，i．e．relative growth rate of body 1ength．is used to corn． 

pare with fast．slow of body 1ength growth among different age—gronps and is aLso 

the base for dividing growth stages．Especially，the comparison of growing fast． 

slow of body lengths among different age-groups which have the same annual gro。 

wing quantities of average body length Can be only based upon the relative growth 

rate of body length． It is to say that an age—group is growing faster if its annual 

growing qua ntity equaling others comes from a smaller average body length at the 

year—beginning．In contrast to thisl the length growth index D_I used to describe grow— 

ing fast．slow is running in the opposite direction to the ecologiea1 concept pos一 

$essed by above．mentioned growing fast-slow itself．I might as well excerpts ome 

parts as follows from the prevlo~s table(I)and suggest the authors of the article 

Yellowfin Sole to look into them with carefulness． 

t}1， 

5 【212 

8 225 

C 

13 f6．13 

13{5．3 

D 

12．6l 

2．66 

t It c J —— 
三 265 10 279 _l1'1一~．283{1—1'．"一3 

11 286 l南  300 

t 1t 1Ⅲ  C
l‘ D 

。 — —  一 l 

8 255 

10 3．922 g．809 

9 265 
。 — —  

12 300 

— — — —  10 3．333 9．837 

18 310 

(i)I 
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(I)2 

W hat can the readers read in the face of a series of Self．c0ntradictory caleu— 

iated results that were put up there by the authors? Growth Inea~s body length 

growth and body weight growth，why not calculate the values of the body weight 

growth index D t? The cause is not only that D t can not be used as base for j 

dividing growth stages even more than D⋯ but is also that the tabie (I)2 reveals 

more self．c0ntradicti0n than the table (1)卜 

n is necessary to research the following function because of the questions 

exposed in the tables (I)1 and (I)2．Assuming that annual growing quantity l⋯ 一 

I of 1￡being average body length at th0 year—beginning is a constant noted as口> 

0．thus the following expression with the parameter口 of Dn wouid be derived from 

the equality (3)： 

D ：in(1+})】．1c， d>0 (3) 
n is easy to prove that D!t is a monotonous increasing function with an inde— 

pendent variable 1 and tends rap／dly to 口 with i1 increasing，explained by figure 

2(1)and the following appended table： 

Fig．2(1) 

In the table (I)，the D value of every age—group is very close to the cortes— 

pondlng annual growing quantity of average body length． It results only from the 

fact that the average body lengths i at these year．beginning are 5 to 310 times 
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as large as the corresponding annual growing quantities，but not from that Dl caⅡ 

indicate nothing．The relative growth rate of body Iength，Cl △ 二 ， used as a 
— — l· 

supplement for annual growin g quantity lt+1一It of average body length， dispIays 

especially its necessity when different age—groups have the same I⋯ +l+． That is 

to say that an age—group is growing slower if its annum growing quantity equaling 

others comes from a bigger 1．．This is ecological concept possessed by growing fast— 

slow itself． However，this bigger 1t while corresponding to a smaller Cl” 0n the 

contrary，corresponds to a bigger Dl1．It is inevifabIe to draw the conclusion that 

this age—group is growing faster if based on DI L． This fact has clearly indicated 

that Dlt is a denial to C L．．W ith 1t increasing，ClI decreases monotonously and tends 

to zero；while DIt increases monotonousIy and tends to D=It．1一It，SO went around 

in a large circle，it goes back to annual growing quantity of average body length 

at last．The di fferences in size among the calculated values of Dl1 listed in the 

article Yellowfin Sole are onIy some confusing results，here the authors mix up It 

and 】⋯ 一1t for every age group with the mathematicaI form going against the 

ecologica1 concept possessed by growing fast—slow itseIf．The true features of D t 

at last are reveaIed among the different age．groups which have the game 】⋯ 一1t· 

Is it possible that the alJthors of the articIe Yel1owfin Sole have not found this? 

After all，these resuIts were calculated by yourseIves although some of them have 

been wrong (refer to the table (1) )． 

t 早 1 1⋯ 一l Cl' D】l 6w C 

wrong． 2 45 
should be 

3 88 99．56 95．56 

wrOng． 

4 192 should be 

26 20 wrong， 

Should be 5 212 

6．77 6．13 

6 225 wrong
， 

should be 
9 267 

22．96 32．96 

10 365 

wrong· 

shouId be 13 310 

2 1 

14 311 

Can the growth index be retrieved in some other ways?For example，we adopt 

its reciprocal SO that the 1,／Dlt decreases monotonously llke C_1 with 1t increasing 
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ḧe sam 'l_ s really a pity 击 丢·8nd 劬Ii 
iting processes for e；ery s'aloe of 1t a bigger value of a corresponds to a smaller 

~alne of 1／D aS shown in figure 2(2)． 

I．W =awl 2， If h=8，Then It Denotes That The Flsh Badies Grow Evenly．i．e． 

Body Shape And Specific Gravity Remain Unchanged
． In Former Proposition．The “H 

b=3 And The Then⋯ ⋯ Between W hich There Is Not OriginaIly Any Logical Con— 

neetion，But They W ere Dragged Stiffly To The Same Place To Fabricate A Causation
． 

In the article Yellowfin Sole on page 64 the ecological concept of b was stated 

as follows： The b．value in the relation expression w1=4．I is relation index be— 

tween body 】ength 8nd weight．If b=3．then it denotes that the fish bodies grow 

evenly，i．e．body shape and specific gravity remain unchanged．The values of index 

b of hardbone fishes are generally from 2．5 to 4．0．The b—value of yellowfiz~ sole 

is just in this range and is close to 3．It denotes that the growth of yellowfln sole 

is in accordance with the assumption about even growth． Here I have to ask the 

authors the following two questions： 

1)．“The fish bodies grow evenly，i．e．body shape and specific gravity remain 

unchanged”．W hether is this statement actually based on b=3 as its sign．or is an 

assumption irrelevant to the size of b-va 1ue．on which the power function mode】 

wI=口-1 was inddced and summerized based? 

2)．W hat is ecological concept of the growth parameter b? 

Need to consult the exposition in the reference“C23 Chen Dagang，etc．1 Peru— 

lichthys OIfoaceu~” on pages 105．i07．This is about the relation expression w。=a．1 

between average boby length Il and weight wt at every moment t during adult 

stage of all individuals of one generation of a fish population． 

The relation expression assumed that the individuals of single fish species 
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about every kind of body shape (spindle，flat，stick，ere．)are the similar geomet， 

rie solids and their growth is a similar enlargement．‘In the sense taking average 

for all individuals at tile same moment t’，the volume of the geometric solid iS 

b—th power of the body Iength (b>2，is an undetermined constant)，and the body 

weight equals the volume timed by a revising coefficient Ⅱ， which relates to 

width，height，density of fish body(and selected units of body length and weight)． 

Fig·3 

In this treatise，the exnonent 3 in the assumed condition that was depended 

on deriving Von． Bertalanffy’s growth functions．WaS revised as an undetermined 

constant b．Such revision is based on the power function model wt Ⅱ．1 which is 

generally adopted to describe the relation between 1t and wt，but the relation be 

tween the function expressions’ (2)and (3) is in contradiction to this mode1 

although there is only a little disparity between 3 and b-value of any one among 

many fish species C18)．For Beverton．Holt yield model，it is not necessary to use 

uniformly 3 as approximate value of b．⋯ 一一 

“h，which is named as constant of allometry growth，is the specific value of 

twO growing speeds coming from the two kinds of biological quantities wt and 

It of an organism，which increase according to their respective 1ogarithmic values： 

=  i ： ；7 ．T e ase。r‘ 。 ‘ n r。rmer ex ress 。n can e an 。s；t；ve rea， 
number which is generally e or 10 for convenience in research or calculation．” 

Like any biomathematical modelsl wt 4，1 is an approximate description for 

the mutual relation between objectively existent b~ological quantities and their 

changing laws．This model did not result from mathematical derivation，but is a 

result that people get by inducing and summarizing lots of observed-measured data 

‘

'L；L C1一e Kn。‘0)) {2) 

wt ffiW [1一e。K“。’0))0 ‘3) 
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of It and wt for many sorts of fish species，and therefore it is a data．empirical 

mode1．This model may be used to des cribe approximately the relation between 1． 

and w at every moment t daring ada】t stage of one generation．In the course of 

1t and wt increasing with age t，the relation between them remains unchanged，that 

is，the power exponent b remains unchaⅡged—— the volume of the geometri'c solid 

is b-th power of the body length and growth is a similar enlargement；the revising 

coefficient d remains uⅡchanged—— the body weight equals the volame timed by 

a revlsing coefficient d which relates to the width．height and density of fish 

body．Such two “remains unchanged”are jast above．mentioned 。The fish bodies k 

grow evenly，i．e．body shape and specific gravity remain unchanged． But in fact。 

there are some differences in environment conditions among various years throagh— 

out the generation’s Iife。and connecting with alternation of four seasons aI1 ‘ 

every year roand，the fishes would still undergo different living stages such as 

generating，overwiⅡtering，migrating，etc．These causes wi】1 inevitably affect body 

shape and specific gravity (density)．The remark “The fish bodies grow evenly． 

i．e．body s hape and specific gravity remain anchanged”is just a kind of appro． 

ximation to actaaI body shape and specific gravity that are changing with contina． 

oas age t of fish increasing．Such apprOxlmation is indispensable in order to induce 

and sammarize the biomathematical model w =口 I ．It is a11 the same whether b 

equals 3 or not．Moreover in practical work，it is difficult to colIecf data of body 

lengths and weights of one generation at every year-beginning， so people use 

generally data of body Iengths and weights of various age—groups taken from catch— 

es． The fishes of these age—groups were caught respectively from various genera— 

tions which have different living experiences．For the actually measared values of 

l1 and wt of a fish species，both the constants b and d are a sort of many Years’ 

averaging results engendered by linearizing step lnw =lna +blnIt and using Least． ‘ 

square method．This js the aetaa1 meaning of the assumption “The fish hodies 

grow evenly。i．e．body shape and specific gravity remain unchanged． 

The linear．relation expression 1ogw1=loga，+blogIt indicates that any growing 

quantity of w．jn its own ]ogarlthmic value is b times as big as the corresponding 

growing quantity of 1 in its own logarithmic value，hence b is called as constant 

of allometry growth．It is also allometry growth when b：3。while called as syn— 

chronoas growth only when b= l_For the sorts of hardbone fishes。 there are not 

the synchronoas growth and their biomathematical models wt= l in which the 

b-vaIaes ranging from 2．5 to 4．0 aII depend on the assumption “The fish bodies 

grow evenly， i．e．body shape and specific gravity remain unchanged” without 

except ion．rt is not that only yellowfin sole whose b-value is close to 3 relies on 

this assureDtion．Moreover。this assamption does not depend on b=3， There is not 
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any logical connect ion between this assumption and the values of b，and the causa· 

ti Oil which is the SO．called “if b=3，then⋯ ⋯ is a sheer fabrication． 

I． “to—— The0retical Age At W hich Length And Weight Of Fish Body Equal 

Zero． There Is Not Any Theory To Be Th e Base Of This Fabricated Proposition 

W hat is the t0 in Von．Bertalanffy’S growth functions and the revision to 

w ? “t0— — theoreticaI age at which length and weight of fish body equal zero”． 

The article YelIowfin Sole on page 65 declared by this proposition to the readers 

that t0 is an age which has been researched based on some theory， and at this 

age length and weight of fish body equal zero．Do such theory and such theoretical 

age exist really? It is general biological knowledge that development of a fish 

begins from an embryo of a fertile egg．Then，what kind of biological theory can 

be used to research embryoes of fertile eggs in drawing the conclusion that embry· 

oes have nO size，i．e．no length and no weight when they begin to develop? 

Von．Bertalanffy’s body length growth function 

It=L [1一e—k(t—t0)]， tI≤ t≤ tl (4> 

iS the solution of the following first order differentiaI equation with an initia1 

va1ue condition： 

f d百I,：K(L 一l，) nt 

I 1，Jt=t】=1l，tI≤t≤tl 

(5> 

(5> 

(5)0 

The genera1 solution of the equation (5)1 is the following function family with 

a positive parameter c‘and the corresponding curve family that are showl3．in equa· 

lity (4>1 and in figure 4． 

It=L 一ce一 ， c>O (4)l 

t．． ——————————～ 

／ ／ ． 

／／
／ 
l／ 
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The tI in the function expression (4)and in (5)2 is an age at which fishes 

of one generafion have developed into overall sex．mature basically for the first 

time．It signs that this generation has developed into adult stage in which physio- 

logical state of fishes is basically s[able．Such stability is physiological base on 

which people can make the previous assumption “The fish bodies grow evenly，i．e． 

body shape and specific gravity remain unchanged． Although， the environment 

condition would vary continuously during the period after tl until t ，here the t 

is an age at which fishes die as a result of senile decay，and moreover connectiong 

with alternation of four seasons all e very year round．the fishes would stil1 undergo 

different 1lying stages such as generating，overwintering，migrating，etc． 

Putting the initial value in(5)2 into the general solution[(4)1，lthe cortes- 

ponding c=(L 一I1)eitl is found．From this，one special solution of the differential 

equation (5)is determined．This specla1 solution is a section within 1。’s definition 

field of the curve which is one among the general solution cnrve family(4)I．This 

curve section is shown in equality (4)2 and passes initial value point (t1，It)． 

1．=L 一(L 一11)e-gt )， tl≤t≤h (4)2 

The definition field t1≤ t≤ t in (5)2 came from physiological concept．W ithin 

this range of age the assumption The fish bodies grow evenly。 i． e． body shape 

and specific gravity remain unchanged” is approximately suitable． So it can be 

suggested by people under the many years’averaging meaning and is totally irrele- 

rant to the Jf b=3 ． 

Studying on juvenile fishes and that on adult fishes belong separate to two 

different research domains that are “juvenile ecology” and “reproductive stock 

ecology ．Von．Bertalanffy’s body length growth function．i．e．the
．

special solution 

(4)z of the differential equation (5)，and the body weight growth function to be 

derived from this with the aid of the relation expression wt awI have no ecologi- 

caI meaningj 0n the left of tl on t-axis，i．e．juvenile stage．]'here is no to origi— 

nally in the expressions_o』the two functions，and also the so．called “theoretica1 

age at which length and Weight of fish body equal zero” and sonlc ages according 

to such logict at which length and weight of fish body equal negative numbers do 

not exist at al1． 

[23 Chert Dagang，etc．，Paralichthys Olirmceus on page 106 says， If the law 

expressed by the equality (2)1 (i．e．the function expression (4)2 in this paper， 

the same as be1ow— — noted by the writer of this paper)was prolonged from adult 

stage outwards，i．e．if we assume that the growth of average body length of one 

generation during juveniJ．e stage conforms also with such law，then We wou ld extra 

口o]ate out an assumed age t。 which corresponds to zero length，i． e．1：o=0． The 

tn is an intersection point at which the cunre described by the equality (2)1 was 
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prolonged left up to crossing t．axis 

to= tt+ 1 1n 1一一c=ii) p106，(4) 
Obviously，to< t1．Substituting the equality (4)on page 106 for tl in the equality 

(2)I(i．e．the special solution (4)2 in this paper，see the note above)． in other 

words，using 1tD：0 as assumed initial value condition in which the t0 is determin· 

ed by the above equality (4)，then the following simplified form of the equali 

(2)l can be obtained： 1I：L C1一e一 ( o)]．t1≤t≤th” which is the equality (4) in 

this paper．It is a simplification of the function expression (4)2 in mathematical 

form．and is stll1 the originsl section within the definition field t1≤t≤h of the 

orlgina1 carve which is determined by the actual(measured)initial value condi- 

tion h】=11．The origin of to stipulates that t0 has not any theoretical concept and 

is only a result of assuming that the growth of average body 1ength of one genera· 

tion during juvenile stage conforms also with such law (of adult fishes)，so to 

should be called as assumed age．This assumption is pat out only i4 order to sire— 

plify expression forms of Von． Bertalanffy’s growth functions which were used 

as a sort of mathematicsl mode1．but it is irrelevant to mathematical theory．The 

authors of the article Yellowfin Sole while discussing so．called “theoretical age at 

which length and weight of fish body equal zero ．Can not have any theoretical 

basis．biological basis or mathematica1 basis．In fact，every curve among the sen· 

eral solution curve family (4)1 of the differential equation (5)1 intersects with 

t．axis and has also a part below t-axis where 1t’s values are negative． This fact 

is shown very clearly in figure 4． ． 

It is necessary to emphasize that to determine to according to the equality 

(4)on page 106 in the reference C2)Chen Dagang，etc．．Paralichthys Olivaceas 

is prerequisite of 1t口=O being used as the assumed initial value condition． The 

tn= 一1．587 in the article Yellowfln Sole was calculated by using the initia1 value 

condition 1。『l j：135mm according just to this equality (4)．It is a testimony for 

this that body length growth curve 1．=359CI—e一。’1 sl ‘ ’。。 ](of female)passes 

initial value point (2，135)，here tl=2．(Please take notice to that the female fishes 

of yellowfin sole do not"develop fnto sez．mature at age 2 bat the sex·mature 

begins until age 5C 2)c 3))． For the 12：135ram and 2=50g of yellowfin sole’S 

female individuals at the year—heglnning at age 2， the growing time of these 

indlviduals from birth to the year．beginnlng at age 2 is actually two years，but 

one would be 2一(一1．587)=3．587 years if growth begins from the assumed age 

tD= 一1．587．Thus，if growth of average body length (and weight) before age 2 is 

assumed to accord with the equality (4)2 Or equivalent equality (4) in this paper． 

i．e．the growing law after age 2 expressed by Von． Bertalanffy。s ~rowth func· 
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tions，then it is slower than actual growth．As a result．it can not be used that are 

the parts within the interval[t0，t1) into which these two growth curves prolong． 

ed to the left．The t in Beverton．Holt yield model，being an age at first rapture 

with given fishing-gear，is generally stipulated to be not less than t 1． 

The t0=一1．587 in the article Yellowfin Sole has been calculated from —1
．
5869 

= 2 o．1 ln 1一面135)．This fact tjfies。b y chat s vaIue was fouⅡd 
by the authors according to the equality (4) in the reference <23 Chen Dagang

． 

ere．，Paralioh拍ys Olivaoeus on page 106 and us ing the initial value condition 

l，J1_==135mm．But on the contrary，the article Yellowfin【Sole on’page 65 fecom． 
mendad to the readers the following method that its authors themselves do not 

know how to use："the t0 is evaluated according to the equation of regression strai． 

ght line：In(L 一lt)=(inL +Kt0)一Kt0⋯ ⋯(d) ．Obviously，there is actually no 

t0 to be evaluated in the equation (d)because Kt0一K婶 0．This is possibly the 

authors’a slip of the pen which appears at the situation’of crucial importance． 

This equation should be written as：ln(L 一L)=(InL +Kt0)一Kt⋯ ⋯(d)．It is aⅡ 

equivalent trans form of Von．Bertalanffy’s body length growth function， and。it 

also can be transformed into the following form to be still noted as equation(d) 

and the following equality (6)1．The mathematical form of(6)1 is the same as 

the equality (4)in the reference“<23 Chen Dagang，etc．， ralichthya Olioaceus。on 

page 106： 

-n 1一]}=)= 一 
to= t+ 11

n 1一亡) 

p65，(d) 

(6)1 

The above．mentioned equality (4)on page 106 rises only (t1， lI)marking the 

beginning of adult stage as the initiaI value point，but the equality (d) on page 

65 and its equivalent transform (6)1 usa (t， lt)，t=t1， tt+l，⋯ ， t —l one attar 

another as the initial value point．In practical work，one certainly may rise several 

measured (t，1t)of younger adult fishes as initial value points，for example t=tt， 

t1+l，t1+2，arc．，which are respectively substituted into equality (6)1 to eval— 

uate the corresponding values of t0，then the arithmetic mean of these to-vall~es is 

adopted． 

Note the maximum age in the specimens as t ．For age t from tl to t ，if the 

measured (t，lt)are substituted one after another into the equality (6)1 to evaluate 

the corresponding to-values，then final to—value is adopted aS： 

南t t 善 [t+ n(t 一(1一1)t L。。K一、‘ (6)2 
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Then，we shMl show how ：to realize “the t0 is evaluated according to the 

equation of regression straight Iine⋯ ⋯ (d)”which was recommended to the readers 

by the authors of the article Yellowfin Sole． 

The genera1 mode1 of 1inear regression with one independent variable in corn． 

nlon mathematical statistics textbooks is y=G十bx．Here let x：t，Y=In(1一It／L )， 

slope b=一h，intercept d=kt。according t0 the requirements of the model p65， 

(d) ．Then use measured (xj，y )，i=1一n，that is，(t，In(1—1 ／L ))，t=t1一t to 

evaluate the Least．square estimated values of d and b． Finally obtain K =一b． 

t。=Ⅱ／(一b)． 

Previous process estimating the values of K and t 0 according t0 the model 

”p65．(d) is beginning when L has been evaluated。here L is called as limited 

average body leugth．I must emphasize that L in the model p65，(d)”is known， 

otherwlse this mode1 is useless．For this．the article Yellowf~ Sole on page 65 

recommends to the readers the following calculating steps： First，using me~snred 

values of average boby lengths of various age．groups， L and K are evaluated 

according to the-Ford．W alford plot of 1t+l against I： which is expressed by the 

relation expression of regression straight line：I⋯ =L (1一e )+e—it．⋯ -·(c)．Hare 

L is ultimate asymptotic body length and K is curvature of the growth curves． 

Then W ，which is：ultimate asymptotic body weight． is evaluated according to 

the relation between body 1ength and weight．Finally，the t0 妇 evaluated accord． 

ing to the equation of regression straight line： in(L 一11)=(InL +Kt0)一Kt·⋯ -． 

(d)”．It was written very clearly that before Finally，the t。is evaluated accord． 

ing ±o⋯ ⋯ (d) there is already First，⋯ ⋯ L and K are evaluated according to 

⋯ ⋯ (c)．”Here I excerpt the calculated results according to the mode1(c)from the 

article Yellowfin Sole： 

First 5tep (辛) 1 +l=L (1一e一 )+e一 1 ，t= t1-- t 

K 0．1315。L =359mm 

and write the calculated results according to the haodel (d)， Which 

the writer of this paper： 

p65，( 

． (c) 

WaS done by 

sec。nd step(早)：1 (1一南) Kto—Kt， 1一 tn p65，(d) 
K =0．1320，±o=一1．5243 

．  

(d) 

In the two calculated steps above—mentioned， the two values of K have ap． 

Deared．This is inevltable because the two kinds of models require the different 

data：the model(c)requires I but the model(d)requires (t，lj)，for t=tl— t皿．jn 

the first step the calculated Kl=0．1315 and L =359mm depend on each ot r， 

and in the second step K2 0．1320 "was aslo calculated with I =359mm as known． 

If K2=0．1320 is chosen before K1=0．1315，then the~alne of L is changed slma1 
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taneoasly， so that the K2=0．1320 and t。=一 I．5243 lose the premise on which they 

can exist because they were evaluated with L =359mm as known in original second 

step．If KI=0．1315 is chosen before K2=0．1320， then the to= 一1．5243 depending 

on the K2 is changed at the same time．From this，what should be the value of 

rto? This problem may be stated as that the to is evaluated by usi=g following re— 

vised Least—square method according to the mode1(d)with calculated L and K as 

knowns in First，⋯ ⋯ L and K are evaluated according to⋯ ⋯ (c)．” 

In the y=d+bx which is a revised model of linear regression with one indepen． 

dent variable，the slope b is known．The intercept d is seIected to make Q attain 

u 

minimum，here Q A ∑ (y 一 1) which is the sam of squares of deviations between 
一 一 1 

measured value yi and its fitted value 4+bxi for i=1一n． Based on this prin— 

ciple，it has been derived that d 一bi which is Least-square estimated vaIue of 

口．From this，the pre ions formula (6)2，which is used to compute t0， was got． 

Using the<早)K =0．1315 and L =359mm in the article YelIowfin SoIe i．e． the 

former (c) ，t0 一1．5645 has been computed according to the formula(6)2 for t= 

2—— 15． 

For the previous second calculating step which was recommended to the readers 

by the article Yellowfin Sole on page 65，its authors themselves do not know how 

to take instead．They had no alternative but to return toc0nfofm with the equaI． 

ity (4)in the reference [2] Chen Dagang ere．，Paralichthys Ol如ace,s on page 

106 after the K =0．1315 and L =359mm have been evaluated according to the 

model“p65，(c) in the previous first calculating step，and used the initiaI value 

condition 12=135mm to calculate the value of to， so t。= 一1．5869 was found． As 

for “the t0 is evaIuated according to⋯ ⋯ (d) ⋯ ⋯ 

Ⅳ．。K— —CurvatIlre Of The Growth Curves ，Are The Growth Curves Both Cirdes 

fOr Circular Arcs)who$e Radii Eqmll l／K? 

ls the K in Van．Bertalanffy’s growth functions the curvature of the growth 

CUrves expressed by them? In the advanced mathematics textbooks for first year 

at science．engineering universities，the curvature of／a curve y f(x) is generally 

noted as K which is aslo a function of the independent variable x．This function 

takes only non-negative values and its definition field is the same as that of the 

fuaction Y f(x)．The value of the function K at a point x staads for crooked 

level of the carva Y f(x)at the point(x．f(x))．Accordlng to the mathematical 

formula about curvature， the curvature fnaction Kl1 of yon． Bertalanffy’s body 

length growth curve I【=L [I—e-Ka-t。 ]and the K of revised body weight growth 

cnrYe wt=W [1一e一 “一 0 ] are respectively shown follows： 
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fKJI=面器 = 器 I““一可 一 面 可玩 儿̈ 
1 』 

=  =  高 等 蔷 
The Klrcurve and K rcurve of yelIowfin soIe(早)，which include the assumed 

parts prolonged into juvenile stage．are shown in figure 5 and are explained auxiI． 

iarily by the following attached table．The figure 5 and the attached table were 

drawn on the basis of the values of the five growth parameters (K，L⋯ W ，b，t0)， 

which have been calculated in the article Yellowfin Sole． 

n —  

i ： ＼ 
鲫 J 45 5 

Fig．5 

t0 

t — 1．587 18 ······ 30．O61 48 

 ̂ f 0
．0091094十 0．050614373 ‘ Kn 0 0．000059 0．009076 0 

N  

t0 t1 

t — 1．587 —1．58 — 1．32 0 ········· 

。 + 。o
．009094』 + K 0 『0．096994 十 2．380866145 

t C2 

t 6．709 34 45．5 ·⋯ ⋯ ·· 60 

十 K 0 t O
．
011241 0．050408959 ， 0

． 013589 

～  

Notation： t—— ma盖jm枷n point of the K cnr甲e。 
～  

t l— — maximum point of the K-rcarve． 
～  

t2— — l0ca1 maximum point of the K" curve． 

t — — inflection point of the w+．carve at which the curve turns 

from increasing 凹 pattern to increasing凸 patter~． 

(7) 

(7)： 
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n is easy to find the K_I< O．0l and the K < 0．01 within the age interva1 

2≤t≤ 15 of the measured data．These calculated results indicate that the crooked 

levels of the lt．curye and the wrcurve at each point t are all very low and 1ower 

than that of a circle for circular arc)whose radius R=100ram．The maximum values 

of the K】rcurve and the K，t．curve achieve separately at the point t=30．061 and 

the point t2；45．5 which are possibly much larger than the age t at which the 

fishes of one generation of yelIowfin sole die as a result of senile decay． These 

two maximum values equal approximately O．05，so are equivalent to the crooked 

level of a circle (or circular arc) whose radius R=20ram． The most crooked 

piece of the wt—curve is the assumed part within the interval [to，t1)into which 

this curve is prolonged to juvenile stage． 

rt is known that curvatures at all points of a straight line equal identically 

zero，and these of a circle (or circular arc) equal identically reciprocal of this 

circle’s radius．Except these two cases．curvature at point of a eurye is generally 

different from another of this curve，and curvature functions of different curves 

are different from one another．Honce the idea is a sheer fabrication that the cur— 

vature functions of the 1_ curve and the wrcurve which are connecting to each other 

by the relation expression w =d，l ，both equal identically the same constant K- 

Von．Bertalanffy’s growth functions and the revision to w。belong t。 physio一 

1ogicaI concept mode1．In the sense taking average for aii individuals of one gen 

eration at every moment t and according to metabolism viewpoint， the increment 

of weight(biomass)of all organism is considered as the difference subtracting 

weight decrease as a resuIt of catabolism from weight increase caused by anabo- 

j T 

1ism．The first order differentia1 equation =K(L 一l )was deduced with the aid 
．  

U [ 

of the relation expression between ll and w c1 wt=d I or wt=d l ；and the initiaI ’ 

value condition It Jt：11=I】 and the definition field tl≤t≤t were suggested ac· 

cording to the physiologicaI concept． Then the growth functions were derived by 

means of mathematical operations．The quotation being on page 65 of the refer· 

once “[2] Chen Dagang，etc． ，Paratichthys Otivaoeus reads It is assumed that 

the physiological state of one generation is basically stable during the period from 

t 1 until t ，here t l is an age at which fishes of otto generation have developed 

into overall sex．mature basically for the first time and t is an age at which 

fishes die as a result of senile decay．and anabolism and catabolism of adult indi． 

vidusis are at a uniform speed．The ‘uniform speed’means that assimilated quart． 

tity of nutritious substance on assimilating surface with a certain area of an indl· 

vidaaI and consumed(dec0mposed，excreted) quantity of nutrit!"ous sub stance by 

this individual with a certaln body weight are both in direct proportion to time- 
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The uniform speeds，i．e．tWO coefficients of direct pr0p0rti0naIit are noted as 

the followi~g tWO constants：H— — coefficient of anabolism standing for the 1111i． 

form speed of anabolism On assimilating surface]with a unit area；and K——c0effi- 

cleat of catabolism standing for the uniform speed of catabolism in fish body wi[h 

i／b anlt weight．In the sense taking average for aI1 individuals of one generation 

at every moment t。the notations 1t，wt and Sl are used to stand respectively for 

body length，body weight and assimilating s~rface area of One fish．W ithin a brief 

time interval[t，t+dt3 in which t standing for continuous age of adult fishes，inc． 

reases from t to t+dt。the differentia1 dwt of increment of body weight wI can be 

expressed as dw1=Hstdt—bKw dt．”This expression contains the following concepts 

in calculus：infinite dense cut。approximate replacement and taking linear principaI 

part．And in the right end of this expression the S，and wt correspond to any mo’ 

meat t in the brief time interva1 Ct．t+dt3．It；S needed to 1ist the following tom． 

parisom 

dw，=Hs dt—kw dt { dw =Hs Ldt—bKw。dt 

V7t=口 ] ⋯ -⋯ 一-] 

s =0 1 J 

3d 1 d1 

j ． I ⋯⋯⋯一wt=Ⅱ I 1 I i
。 ： 

1 (Hm—kd 1 )dt * bd I _】dI =
‘
P?~(Ha：bKa 1 )dt 

j f 【 

÷一}( Ha, ) 
let K=k／3 ： 

K(蛊  ) 百dL K( ) 

鲁=o I
。

t L dt 一” 
． 

等 ， 
。

l 1 J 
I；l =1 z I t1≤t≤t 

Y 

I。=L 一(L 一11)8一K(t—t1) 

l tl≤t≤t 

simp：lified{form 

w =W [1一e—K(t—t口)]0} 
＼ 

‘ + 
I =L [1一e—K(t—t o)]— —  wt=W [1一e—K(t—1 ] 

t1≤ t≤ tx 
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As mentioned above，the inductive process based on the physiological concept 

and the mathematical deriving process，in which the former is foundation of the 

latter，for Von．Bertalanffy’s growth functions and the revision to w 
， indicate 

very clearly that K is coefficient of catabolism standing for the uniform s 0eed 

of catabolism in fish body with I／3 unit weight，or more generally，with I／b unit 

weight．The magnitude of K．value is a sign of exuberant level of metabolism of 

an organism ． 

The K in Von．Bertalanffy’s growth functions is called generally as growth 

coefficient in the research fieId of international fish ecology at the present time‘ 
． 

、 

Th|S name came perhaps fr。m the f。rmer dlfferential equa“。n =专 一K It·in 
which the term (一K)I added t。 the constant I-L~,t

。get -- instantane。us 

growth speed at moment t of average body length It．rt is necessary to indicate 

that the sI。pe(一K)in 1inea la“。n expressi。n =器 一K1fcan be ca11ed as 
coefficient of 1t which is growing．Please take notice to that the former slope， i． 

e．the so—called 。growth coefficient ，is not the K，so a question is just revealed 

here．About the word “coefficient 。please consult THE ADVANCED LEARNER’S 

DICT10NARY ENGLISH．ENGLISH ．CHrNESE 0XF0RD UNlVERSITY PRESS 

Tenth impression 1978 on page 196，which reads Co—efficient n．1．(maths．)number 

or symbol placed before and multiplying another quantity，known or unknown．(In 

3xy．3 is the ～ of xy．) 
，  

rt is necessary to use some 1etters more or less as notations of 11ambers and 

quantities or other objects to be studied in every research field of natural science． 

Especially in the research fields involving mathematica1 contents，English letters 

are more indispensable．It is a very common and elementary knowledge that a 

same letter stands for different connotations and has corresponding terms to those 

in different mathematical problems．Take an example for English letter K： 

1)In research of differential calculus about carves。 K stands for crooked 

level of a carve at every point within its definition field and so is called as 

curvature of a curve． 
．  

2)In Logistic reproduction model abodt populations，K stands for increasing 

limit of population’s number and quantity (or their densities)，which the environ— 

ment is able to accommodate。and so is called as environmenta1 carrying capacity． 

3)In reproduction model Nl=N02“ about binary fissiparous cell，K stands for 

the number of times for cells dividing within per unit time and so is called as 

fission frequency of cel1． 
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4期 Biological Coucepts of The Growth Para meters 

4)Iu Voa．Bertalaaffy’S growth functions and the revision to wt about gen· 

erat{ous。K stands for uaiform st)eed of catabolism in fish body with 1／3 unit 

weight，or nlore generally，with 1／b unit weight，and SO is called as coefficient 

of catabolism iu the derived process of Bertalauffy’S growth fuuctlOUS and the 

revision to wI．And SO forth and SO on． 

How can a name in one research field be iudiscr~miuately imposed OU another 

only because these names have the same letter used as their uotations2 

In biomathematical research field we should forbid taruing mathematical terms 

upside．down． 
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摘 、 要 。 

生 长 参 数 的 生 物 学 概 念 

刺 长 安 

(青岛{孽洋大学) 

泰文由互不依赖的四篇短文组成，相应地，本文的摘要划分为四点主要结论。 

本文提出生长参数的生物学概念问题，与《东白令海刺黄盖鲽(Limanda aspera)年龄与 

生长的调查研究》[4)一文的作者商榷，其中包括所谓的“生长指标 以及 Yon．Bertalanffy生 

长函数及其修改中的生长参数b，to-~K。 

四点主要结论如下 ： 

1 1 r 

1．生长指标(gr。wth indexes)D l。In— 和 Dwt垒wtln一! 与生长快慢本身具 
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海 洋 湖 沼 通 报 1990年 

的生态概念背道而驰，是对于相对生长率(relative growth rates)C △ 之L二 和 C L△ 
一  J 一  

的否定，不能作为 1分生长阶段 的依据。 刺黄盖鲽 一文中的一 系列自相 矛 盾 
’vt 

的计算结果清清楚楚地暴露 了所谓的生长指标实际上指不了什幺标，它是在数学外衣掩盖下 

的谬误，应谊向世界各国的鱼类生态学界建议魔除。 

2．鱼类种群一个世代在时刻 t的平均体长lt和平均体重wt之间的幂函数羌系模式 w = 

Ⅱ 1 2中的生长参数b是异速生长常数(constant of allometry growth)，表示w 按其对数值 

的生长量(以及速度)是对应的 l 按其对数值的生长量(以及速度)的 b倍。归纳概括出上述的 

关系式依赖于下列假设：“鱼体均匀生长，即体形与比重(密度)不 受。 这一假设不涉及b值的大 

小，与b伍是否等于3无关，根本不是“如果b=3”的推论，而是人们对于实际情况的一种近似。 

3．Von．Bertalanffy生长函数及其修改中的 to是一个假定的年龄(an assumed age)， 

是假定生长由线所描述的成年鱼的生长规律也适甩于幼鱼而将其向幼鱼阶段延仲与 t轴的交 

点的横坐标。这样延伸出一个假定的对应于平均体长和平均体重等于零的年龄 to仅仅是为7 

简化生长函数作为一种数学模式的表迟形式，根本不涉麓任何生物学理论和数学理论，也根 

牵不存在不如什幺样的理论研完得出的所谓体长和体重等于零时的理 论年 龄 (theoreticaI 

age af which length and weight of fish body equal zero)。 

4．关于 Von．Bertalanffy生长函数麓共修改的生理学概念归纳过程以及在此基础上 的 

数学推导过程，清清楚楚地指明7生长函数中的生长参数K是异化作用．系数(coefficient of 

catabolism)，它表示÷单位重量，或者一般地，亡单位重量的鱼体中异化作用的匀速度} a u 

而在关于曲线的微分学研究中字母K用作表示曲线弯曲程度的曲率的记号。不能由于用作记 

号的字母相研就把异化作jfl系数K称为生长曲线的曲率(c~rvature of the~rowth∞rves)， 

1 

从而导致体长和体重两条生长曲线都成7半径等于古的圆周(或者圆弧)。在生物数学研究领 

域应谊禁止乱套数学术语。 
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