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NOTE ‘

A Computer Program, MAPP. for the Estimation of the
Macroalgal Annual Production from Photosynthetic
Rates and Biomass Changes

SUNG-OK JoH anp CHUL-HWAN Kou
Department of Oceanography. Seoul National University. Seowd 151-742. Korea

MAPP. a computer program. provides an estimate of the annual production of macroalgae. The
calculation of the annual production is based on the Photosynthesis-frradiance relationship under
different temperature conditions and annual changes of algal biomass. The production in a given
time was obtained from the multiplication of biomass by the production rate measured by in situ
experiments. The annual production. P.. is calculated from P,=['B,P, di. where. P,=[ (T. L) and
T. L={ (1). The program is written in Pascal language to facilitate the usage with personal computers.
The data of the photosynthetic rates and biomass of Sargassum confusum measured at Ohori. on
the east coast of Korea. was used for an example.
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OUTLINE OF THE PROGRAM

The primary goal of the program named MAPP
(Macroalgal Annual Primary Production) is to com-
pute the annual production of a given popula-
tion from the standing stocks when the photosyn-
thetic reaction rates per unit biomass are known,
The population of Sargassum confusum was chosen
for a sample in calculating the annual production.
The detailed feature of the mathematical construc-
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tion of the model used in the program was descri-
bed by Koh and Joh (1991). The object here is
therefore rather to summarize the model structure
and essential techniques which all users need 1o
have for practical use.

Before dealing systematically with data treat-
ments. it is worth outlining the computation proce-
dures which lead to the estimation of primary
production for a given period. This involves first
the measurcments of biomass at appropriate time
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intcrvals and those of photosynthetic rates under
different light and temperature conditions. Then,
the production in terms of photosynthetic activity
for a given biomass can be calculated by mutiply-
ing the known photosynthetic rate in a given time
(P.) by the biomass (B,). The production for a cer-
tain period, eg one year (P,,), was therefore, P,,=
[P, Bt

The model calculates the total capacity of pro-
duction by a given biomass. This capacity is the
‘crop productivity’ (Charles-Edwards, 1981). The
difference between the estimate from the present
model and the standing stock is the amount of
organic materials produced through photosynthe-
sis. but lost through exudation. shedding, and gra-
zing. etc.. A closer spacing in time for the estima-
tion of biomass and photosynthetic rates is needed
for the accurate prediction by the present model.
since B, and P, are used for the multipliers.

In the present model, P, was written as a func-
tion of the temperature. and light intensity. P,=
f (T.L). According to the in situ experiments perform-
ed at Ohori. on the east coast of Korea, the produc-
tion rate of Sargassum confusum could be described
by the hyperbolic tangent curves which reflect the
non-photoinhibition (Jassby and Platt. 1976; Chal-
ker, 1980). Temperature and light intensity were
functions of time (T. L=f(t)), for these factors
showed seasonal variations in the study site (Koh
and Ahn, 1985). The detailed mathematical formu-
lation of those functions can be found in Koh
and Joh (1991).

The production model constructed in the pre-
sent study have some limitations in estimating the
annual production. Responses of the production
rate to environmental conditions are not fully ref-
lected in the model. Radiant environments in the
algal community can change spatially and tempo-
rally. Great variations in water clarity which regu-
lates the insolation at a given depth can be obser-
ved. Seasonal and diumnal fluctuations of the pho-
tosynthetic activity are physiological reactions to
be considered in the model construction. To cover
these deficiencies. experiments on photosynthetic
rates at finer time intervals are necessary. Our mo-
del can easily be improved by modifying the algo-
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Fig. 1. Flow diagram of the programm. MAPP. calcula-
ting the annual production of Sargassum confusum
from the annual change of water temperature, in-

solation. P-I parameters and biomass (units of
parameters are described in Koh and Joh, 1991).

rithm. if we obtain the photosynthetic data th-
rough frequent in situ experimentations.

The protocol of this program is written in Pas-
cal programming language especially in Turbo-Pas-
cal (Borland Co., 1988) to facilitate the compiling
process after user’s program modifications. The
compatible environment of IBM-PC/XT or AT is
necessary to run the program. The source file is
available on a 5.25" double density floppy diskette
from the second author on requests.

DATA INPUT AND EXECUTION
OF MAPP

Fig. 1 is a flow chart showing the logical struc-
ture of the programm, MAPP. After the initializing
process involving the data input, several loops are
set up so that the variations of temperature, light
and biomass with time can be determined. The
photosynthetic rates are recalculated at every time
interval because the light and temperature condi-
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Table 1. An example of input file for MAPP on P
curves and biomass of Surgassum comfusum at
Ohori. on the cast coast of Koren,

== 7
Row No.! Input Data: Comments

M) 110 Time interval of simulation (minulc)
{02) 9. Number of data
(03) 27 1983 467.0: |

3
(04) 16 4 1983 8150: 2
(035) 200 5 1983 10450: 3
(06) 246 1983 11590: 4
9
2
2
3

(07) 1 1983 1520: 5
(O8) 20 10 1983 840: 6

((19) 2112 1983 2410: 7

(10) 23 1984 117.0: 8

(1} 163 1984 123.0: 9: dd-mm-yy & biomass
i (g-dry wi/m?)

{12) | 1.2: Photosynthetic Quotient (P.Q.)

(13) %23,0 7.18 2.56: Experimental-temp.
| MaxPn. Q10 of MaxPn
(14) | —128 428 Respiration-rate. alpha
(15) | 36333: Latitude
(16) 120 8 1983 dd-mm-yy of Maximum
1 temperature
i
§
|

(17 213 578 MaxT, MinT (C)
(18) 23.4: Percent transmittance (%)
(19) [ 50.0: Fine day (%)

(20) LALGAE!D.OUT: Qutput file name

tions change continuously with time. The annual
production is computed in the last loop by the
integration of the daily production over a year.
The program is designed to write the results into
disk files and to display graphs on the monitor.

For the data input, it is necessary to make an
input data file in ASCIl format. ALGAEQ.DAT
in Table 1 is an example of the input file needed
to initialize the program. The user can modify this
file for the program operation by substituting the
values of each row with their own. The first row
(01) of ALGAE@.DAT in Table 1 indicates an ar-
bitrary interval of the loop calculation. The com-
mon divisor of integer 60 is recommended to di-
minish the round-off error. From the row of 03
to 1l. the biomass values of Sargassum confusum
determined from the study site and the sampling
date are given. The rows of 13 and 14 contain
the photosynthetic parameters which could be ob-
tained from the experiments on P-1 relationships
of the object plant. Light and temperature condi-
tions given on the rows of 15-19 describe the envi-

ronment of the study site where the biomass and
P-I curves were determined.

The program run will be invoked by typing the
exccutable file name at the prompt sign in MS-
DOS. If the user types MAPP (Enter), for the
executable file is named with MAPP.EXL. then
the program begins to run. Initializing the prog-
ram is achieved by typing ALGAEADAT (Enter)
after MAPP <(Enter). The program displays the
content of the input file on the monitor for the
verification of the input data. The user will there-
after have the opportunity of choosing the prog-
ram run and termination by striking cither {Enter)
for the case of the continuous run, or {Break)
if an alteration is required. After reading the AL-
GAE#.DAT. the program computes the correspon-
ding production values at 10 minute intervals. The
results will be displayed as daily variation on the
monitor and written simultancously in the output
file, ALGAEGOUT, assigned on the last line of
ALGAE@.DAT. Graphic displays of the output on
the screen is provided when {Enter) is pressed.

The structure of the output file is so designed
that the file is compatible with the well-known
WORKSHEET softwares. cg. LOTUS-123 and
SYMPHONY etc.. It is of a great advantage and
often desirable to process the output file in such
a WORKSHEET 'software. The user can retrieve
the output file by using the File Import function
predefined in those softwares. These compatibili-
ties afllow the user to link the data sheets of results
with the more detailed output functions including
the Print Graphs available in the WORKSHEET
softwares.
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