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SUMMARY

Lumut is the Tagalog term used to designate the assemblage of fita-
mentous green algs (Chlorophycez) sometimes intermingled with fila-
mentous blue-green algz (Myxophycez) growing in brackish and salt-water
ponds and composing the main bulk of the natural food of cultivated

barigos, or milkfish, Chanos chanos (Forskal).

The present experiment is intended to provide the basic rate of produc-
tion data that may eventually be used as a standard of estimate of
productivity in barigos fishpond projects. It was undertaken at the Dagat-
dagatan Salt-Water Fishery Experimental Station, Malabon-Navotas, Rizal,
in six equally-sized ponds lying side by side, for a period of eight months
and divided into two experimental runs of four months duration.

“Lumut”’ is a vernacular term (Tagalog) used for the as-
semblage of filamentous green alge (Class Chlorophycez) and
sometimes intermingled with some of the filamentous blue-
green alge (Class Myxophycez) which grow in brackish and
salt-water ponds in the Philippines. It composes the main bulk
of the food of barngos, or milkfish, Chanos chanos (Forskal)

under cultivation.
The following experiment on lumut is intended to provide

a method of estimating the total production of the alge per
unit area under conditions obtaining in Philippine milkfish
ponds. This should provide a basis in estimating the bangos
productivity in fishpond projects. Experimental work was un-
dertaken from November 1, 1949 to February 27, 1950 and
from July 31, 1950 to October 30, 1950 at the Dagat-dagatan
Qalt-Water Fishery Experimental Station, Malabon-Navotas,

Rizal Province, Luzon.

1 This investigation was made possible through funds provided by the
Philippine Fishery Program of the U. S. Fish and Wildlife Service, and
upon suggestion of Mr. Herbert E. Warfel, Chief, Biological and Oceano-
graphic investigations of the Program. Sincere thanks are expressed
by the writers for the valuable help rendered by Mr. Warfel and
the Program he represents, without whose aid this project may not have
been carried through to a successful completion.
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MATERIALS AND METHODS

Six ponds of nearly identical construction, each
;r;e;f::dlgoiriﬁ (5 x }0 mfters), and located side by5s(;d§q\l:rz:§

; e experiment. The ponds were drai
then dried. With the gates properly screened, a li‘:llilfjci ggifdt'
of \w'atgr was allowed into the ponds. Lumut growth v a
startegl in each pond by planting on the pond ‘)m‘t;)m six patc;’las
of weighed alge of about same age stage obtained from o
spot of another pond of the station. one

Miecroscopic examination of th
. e alge used showed that the
v;:ere' predominantly composed of Chaetomorpha sp. with fexi
2pra;;nfélamenfs of Enteromorphe intestinalis and Cladophora
: rar i
gy ely some closely adhering filamentous blue-green
Observations on temperature ini
, pPH, salinity, depth of pond
water and general weather conditions were made two Ic)lays
c.aach week ‘(Tuesdays and Fridays). Two observations, one
in the moz‘mng at 9.:00 o’clock and the other in the afternoon
at §:OQ ocloc.k, during these two days were made from the
beginning until the end of the experiment.

These two experimental runs extended for a period

months each, one for the high-salinity dry pericI:d (Nofrirﬁgl;:
to February) and the other for the low-salinity rainy period
(Ju_Iy to October). The depth of the water was regulated
during each period by not allowing the ponds to dry up nor
go beyond_ a depth of one meter in order to minimize inter-
ference w11:,h the normal growth of the lumut. Renewal of
the water in each of the experimental ponds was made once
a week, the time for this procedure depending on the condition
of the tide.

The observz.a.tﬁons on the rate of lumut growth in these six
ponds were divided into three groups as follows:

wa(zaoui'l A. Ponds T a-nd IT.—All the lumut planted in these two ponds

s codected and weighed after every seven days. This lumut was

a: &11‘1';6}!1 to the' same pond from where it was taken. The above procedure

vatioi s)(:rwpertlma:llt ob;ervations (meteorological and hydrographic obser-
ere undertaken in these tw i i

oo Mol o ponds during the entire span of

WGROUE B. Ponds II_I and V.—The lumut planted in these two ponds
as collected and weighed after every 28 days. It was returned to the
samg pond and_properly oriented to the condition very close to its state
previous to weighing. This procedure and other pertinent observations

At
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162 i The evaluation of the entire crop of lumut produced from
I\ A ) | each of these ponds at the end of the experiment is interpreted
g4oool ! r" in terms of wet weight; that is, the weight taken as soon as
o o ,’ ,'_L water stops dripping from the algze that have previously been
g THERE. SRPAEINEN i / \ hung on a line in the shade.
#R000] . Second experiment I i
@ __ Average for first f \ ! ‘\ RESULTS AND DISCUSSION
S and second experiments | \ ‘1, \ Ponds I and II.—Tables 1 to 3 and fig. 1 show the trend of
< ! l| algal growth in these two ponds which was sampled weekly.
18000+ I \ Except for slight fluctuations, the rate of growth of lumut in
| these two ponds was very rapid during the first few weeks,
- \‘ In the first experiment the rapid rise begins at the start of
160097 l‘ the experiment until the thirteenth week while in the second
- 1‘ the rapid rise lasted only up to the ninth. After a maximum
— 1 growth is attained there seems to be a decline in the amount
of lumut. The weekly sampling showed in some cases very
. wide fluctuations showing either sharp increases or decreases.
= 120007 This may be due to sudden environmental changes such as
& sudden rainfall or sudden salinity change of the water. It
may also be due to the frequency of handling, these two ponds
% Nacom having been subjected to weekly weighing of lumut. It seems
- that the maximum growth attainable is better in the second
w 8000 experiment or during the low salinity rainy period.
’ TABLE 1.—Weekly increase in weight of lumut in Experimental Ponds
s I and II
[First experiment—November 1, 1949 to February 27, 1950]
4000+ Growth from
Duration of | Weight of initial stock
Date culture lumut
v:’;,ig_l;t Per cent
2000+
Z I pied | o
6 Vv E §F 4 %3 & 7 z v M B E R 2.712.3 548.8
we w®® ut in experimental ponds I and IL g:;ﬁg% ;gg;
Fia. 1. Weekly increase in weight of lum ; g:gga:g 1.§§Tg’:§
. i n of the experi-: 6,806, 1,877,
were undertaken in these two ponds during the entire s ; 2 : %?:3%253 gégggzg %E‘%%
ment. ted in these two por e : 11,734'9 | 2.874.5
Groue C. Ponds IV hagdat"ih:‘glj b :;glgzrimental period. E"g"’* %§5§§§:’1’ §§i§§
we flectst mmlfu: the same observations as in groups A an 2SR i
i;::rethxza::o:: tl‘:lese two ponds during the experiment.
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TABLE 2—Weekly increase in weight of lumut in Experimental Ponds :‘. peak Again the second experimental period of the low salini |
I ond. 21 ' rainy period showed higher maximum growth of lumut ity i
[Second experiment—July 10, 1950 to October 80, 1950] tually the highest growth of lumut for all the ponds (iur. e
Growth from 4 ne ‘:: ‘ t
Duration of | Weight of initial ntock ] i
Date culture lumut
(weeks) (gm.) Weight ‘

(gm.) Per cent

45000

——— First experiment

<i=.=- Second experiment

40000-] AV"'CB‘ for first and

eecond experiments

TABLE 3.—Average weekly increase in weight of lumut in Experimental

Ponds I and IT
[First and second experiments]

Growth from
‘Weight of initial stock
Duration of culture lumut =
(gm.) “(r:g};t Per cent
(217 N PR I i
1,405.0 769.9 121.2
2,339.4 | 1,704.3 268.4
3,976.1 8,341.0 826.1
6,210.1 5,675.0 877.8
3,044.2 | 2,409.1 879.3
5,560.4 | 4,925.8 775.5 -
8,412.1 | 7,777.0 1,224.5
13,182.6 | 12,547.4 1,976.7
16,181.0 | 15,545.9 2,447.8
16,900.0 | 16,264.9 2,560.1
15,951.6 | 15,316.5 2,411.7
16,166.2 | 15,531.1 2,445.5
15,989.6 | 15,304.5 2,409.8 i
10,852.8 | 10,217.2 1,608.8
13,217.6 | 12,682.5 1,981.2
10,602.9 9,967.8 1,569.6
5,244.7 | 4,609.6 17256.8

Ponds III and V.—Tables 4 to 6 and fig. 2 show the monthly
growth in these two ponds. As in ponds I and II the rate of
growth of lumut in these two ponds showed very rapid rise
from the beginning of the culture period to the second month.
There may be increases during the third and fourth month but
these may be very gradual and even actual decreases may be
registered showing a tendency to level off after attaining a

o 1 2 3
MO N T H N U ™M B E R *

t'IG. 2. Monlthly increase in weight of lumut in experimental ponds IIT snd V.
this experiment was obtained in this series with an amount

of 54,658.8 grams in one pond (Pond III, 4th month) or 1,093.2
grams per squaie meter.

W
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TABLE 4.—Monthly increase in weight of lumut in Experimental Ponds
IIT and V
[First experiment—November 1, 1949 to February 27, 1950]
Growth from
Duration of culture Wie‘lghttuf initial stock
(months) umu .
(gm.) ‘}':;E_‘,“ Per cent
858.0 |-ccccecema|ammmmemmam
11,781 5 | 11,878.5 8,223.4
_| 85,182.5 | 84,829.5 9,866.7
_| 29,033.6 | 28,680.6 8,164.8
83,055.8 | 32,702.8 9,264.2

TABLE 5.—Monthly increase in weight of lumut in Experimental Ponds
' I and V

[Second experiment—July 10, 1950 to October 80, 1950])

Growth from
Duration of culture Wleizhtto! initial stock
umu! T
(montha (gm) | Weight | p
(gm.) er cent
611.6 |-ccccmemma|acrmmennaa
16,329.6 | 15,718.0 561
33,311.2 | 32,699.6 5,346.6
36,798.2 | 36,186.6 5,916.7
50,689.8 | 50,078.2 ,188.

TABLE 6.—Average monthly increase in weight of lumut in Experimental
Ponds III and V

(First and second experiments]

a0 Growth from
Duration of culture Wlﬂfm:tof initial atack
months (gm.) Weight
(gm.) Per cent

............................................... 482.8 | cocmcec |
_________________________________________ 14,030.5 | 13,548.2 2,809.1
__________________________________ __| 34,246.8 | 83,764.5 7,000.7
.......................... _..| 82,915.9 | 82,433.6 6,724.8
................................................. ---| 41,872.8 lu.am.s 8,681.9

Ponds IV and VI.—Sampling at the end of the experiment
period—4 months (Table 7 and fig. 3). After planting the
initial stock of lumut these two ponds were left untouched
except at the end of the experiment when the alge were weighed
to verify whether frequent handling may have something to
do with their growth. The results indicate that frequent
handling has no effect as shown by the fact that the rate of
growth of the alge in these ponds did not differ significantly
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with those where the lumut is wei
_ ghed weekly and
The growth of algz in these untouched ponds may hﬁ?ﬁi
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45000+ 3
s First experiment i
—imrmimm Second experiment

40000+ Average for first and

second experiments

i 2 3
M ©0 N T H N U M B E R

Fig. 3. i i
G. 3. Increase in weight of lumut in experimental ponds IV and VI at the end of
experimental period.

tuated during the period in a simi
] similar ma
~ mentioned above. nner as the two cases
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nerea. wer, ht of lu E ] l.me’.'ttal 1 (mds lp aﬂd DI
xpe

IABLE i. I se mn q ﬂ%ut mn

detel mlned at Hle e“d 0’ Ga';pe‘l Mnental pe‘f'lod (’Ouﬂ Ilwnﬂw)

" W'leight of | Growth -

Duration o umu

Experiment Number uitute s W(,:’ii I;t. et

e

B iti FYTUL ) ISR A——

imnfa’a&}:fﬁﬁ]f'_:: 29,8950 | 20,611.0 [ 7,685.2

Fir’t ------------------------------------ ey 677-7 --------------------
i"ﬁ:&:ﬁ:‘f‘f::: 39,236.4 | 88,5687 | 5,689.6

T Initial stock-——| 8308 |-33-55375" "6 1AL200

for first and second_ - —-------= 4 months__... __| 84,565. .
Average for first and secong..-----

0T i hydrographic observations

e g%nelr‘xai ;ﬂ E:Egl ?‘g.g l:f.l——aél;‘nsigering thai:, baﬁi;qs pondsi

(Tagle:ckisi the, salinity remained at comparatively high le;T:d

?ifxiin; the p’eriod of the first exgirizrgl/ent-“—ritjch; ;;Wg;tp:;c;(i); o

e 20‘?2/309?}1(1. thlgu:;f:f;e seconéoexperiment the salizr;ity

s con Oalc':a.’c.‘nnel;ro much lower, ranging from 9.0°/. to tzz.t‘o/;;
x?ticzrr?papproximate average of 14.9°/c. These fluctuati

i 1 0or
T 8.—Average meteorological and hydrographic observations [
ABLE 8.—Ave

Experimental Ponds I to VI

050
[First experiment—November 1, 1949 to March 3, 1950]

Period Salj.njf-y Rinniﬁl- Remarks
(weeks) (mm.) - L
o S O Water newly {reshened, turbid; weather
Firsto e . - Llf}:ﬂ: },‘{a‘,’.‘iﬁ"g“rgﬁﬁ}f{ ‘water slightly t!l;-
Second .-~ -~~~ 2t | 619 Bid, deep; weather overcast to passi g
w?‘igf t?li;-bid. deep; weather clear to passing
Tt i e " G;}:dowe:‘;mh of algae; water turbid, low;
g ol veather generally (% urbid, low; weather
i il B W t,feﬁ,li;“gﬁ:’ﬁi’md, slightly tarbid
I 0 B  deep; weather cloudy (0 e, g 1o
Qe s roner . W:giarﬁ%:r;tu;ing}{;ﬂy turbid, low; weather
EighiFl. <scsrnne: i Le%fﬁ,?%ttaffatgr_ .turbid, low; weather
Htat e g fhow! cleat to pussing SHOWEL i eather
i - . pu‘ﬁeﬁ{ﬁ ;aié'ooei growth of algae; water
pet r| 43 il Sep R R et o
et e . o Leii?:lgézitr;water, very turbid, low; weather
S i Water bﬂi&ﬁ;“'rresheneg.d turbid, deep:
. AR ST b e vt
Bl meme = W:ltgeiﬂtmﬁi‘: t:il;le?lil‘f‘ f':ff and very calm
Sisteentho- oo ne W:t?rﬂélel:i:id. low; weather clear to passing ;
Seventeenth----- e P:r?gv:gv'vly freshened; water turbid, deep;
Eighteenth - ----- 33.8 weather generally fair.
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TABLE 9.—Average meteorological and hydrographic observations for
Experimental Ponds I to VI
[Secondary experiment—July 10, 1950 to October 80, 1950]

Depth of
Period Salinity | Rain- o
(Weeks) ©/oa fall Wl.tg' pH Remarks
(mm.) (em.)

1) 1 TR 22,2 85.2 15.1 | 7.8 | Pond newly planted with 6 patches of algae;
w;latar turbid, deep; weather cloudy with
showers,

Second.._..___._.. 15.2 | 213.5 25.0 [ 7.7 | Water newly freshened, turbid, deep;
weather very stormy.

Third. - oo 12.6 | 100.6 38.3 | 7.2 | Algae growing; water turbid, deep; weather
very stormy.

Fourth._________. 12.9 | 135.2 36.4 | 7.6 | Water very turbid, deep; weather clear to
passing showers,

3 11 9.0 | 118.9 87.1|17.2

Sixth

o,
............ 10.1 24.4 23.8 | 8.0 | Pond was drained; water very turbid, deep
weather calm; partly cloudy.
Seventh. ... ... 9.7 18.6 22.4 | 8.1 | About 75% of the 1;]:umd area is covered with
algae; water turbid, deep; weather fair,
Eighth____._______ 15.8 27.9 21.5 | 7.9 | Pond with a good growth of algae; water
turbid, deep; weather cloudy to passing

. showers,
Ninth_._._________ 19.0 a7.2 22.2 | 8.1 Do,
Tenth.____._______ 18.7 57.8 24.6 | 8.1 | Pond newly freshened, water turbid, deep;
weather clear, calm, partly cloudy.
Eleventh___.___.. 18.7 70.1 22.8 | 8.1 | Pond was drained, very turbid deep;
——— weather overcast to changeable,
e SEEE

S 18.3 155.2 35.9 | 8.0 | Water newly freshened, turbid, deep;

. weather calm cloudy to overcast.
Thirteenth. _ _____ 10.9 42.7 39.0 | 7.5 Algae dying, disintegrating; water very

turbid, deep; weather very stormy.
Fourteenth .. _____ 13.0 85.1 23.8 | 7.4 | Pond was drained, water very turbid deep;
| weather generally fair,
Fifteenth. ... __. 13.1 59.6 21.3 | 7.8 | Algae dying, disintegrating, water turhid,
o deep; weather generally clear,
Sixteenth_. ___.___. 20.9 18.8 27.6 | 7.3 | Experiment due.

were mainly influenced by variation in rainfall during the
period,.

The pH appeared within normal limits prevailing in barigos
ponds, that is, it remained at slightly basic conditions ranging
from 7.1 to 8.6 with an average of 7.7 for the first experiment
and 7.2 to 8.1 with an average of 7.7 for the second experiment.
The lack of abnormal values for pH shows that it is not a very
important factor in lumut growth in the ponds.

The depth of the pond water was hard to control with the soil
dikes and wooden gates but it remained low enough for normal
growth of lumut. Rapid rises of the depth during a short
duration due to rainfall or leaks from the dikes occurred, but
these have not produced any significant effect on the results
of the experiments.

Both experimental periods were not completely devoid of
rainfall. During the first experiment, the drier period, the
weekly total of rain varied from nil to 130.1 millimeters.
During the second experiment, which was the rainy period,
there was no week that was devoid of rain, with the weekly

total ranging from as low as 18.6 millimeters to as high as
213.5 millimeters.
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Except probably for salinity which remain_ed at consistently ] t.hThe 'v_vea._ther conidttions varied #rom fait o fa
high level during the first experimental period fmd compara- ; e period. There were occasional showers : ement. during
tively lower during the second experimental period, the other ] even storm. , Tains, winds and

factors mentioned (pH, rainfall and depth of wal_'.er) did not ﬂ
affect lumut growth very much. The higher salinity recorded 3 )
45000-
;‘: B S first experiment [ 1 ——wews First experiment’ it
- —t=—i—.— Secand .
e w.—e- Second experiment Pdoéor ond experiment
— A 3 A
> 40 1 s s verage for firstand second experiments b
<
450004
3 o I
- 35
g e L~
/'/\"'\r" = 30000
e
PN / , . i
- 30 Y X A J
s \\ ‘\vl _
\ Ji v -
5 / \ H L L
® “‘ I‘ ‘\ / -
% o v
\ ‘V’ T20000-
\ ; _
= zo# A\ i 2 o
\_‘ ; s s s - 'I -
; _ \ |
\-\ _,.’ 3 ; ulsooa
a 15- \ / \ [ L |
N !! \_.\ /..»"‘ s
\/l’\“ f! e 10000~
J ‘\_ i v -
4 10 \.\//-—..J L
50004
®w 54 B
o T
N T T R PR AR s .
T T3 it ibmere L

Fia. 5. i i
Average monthly increase in weight of lumut in experimental ponds I to VI.

| a.m(i‘weilil;er:::51)obs:Ie‘II'lvatiom; on algz growth (Tables 10, 11 and 12
. 8).—The lumut has been observed to have undergone;

Fi. 4. Comparative galinity observations for the experimental ponds during first and
second experiments.

during the period may have inhibited maximum growth Of--f'.

lumut during the first experimental period and explain théf
uring LA T e orowth during the second expes
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.ILLUSTRATIONS

TEXT FIGURES

Fic. 1. Weekly increase in weight of lumut in experimental ponds I and

2. Monthly increase in weight of lumut in experim
and V.

3. Increase in weight of lumut in experimental ponds IV and VI at
the end of experimental period.

4. Comparative salinity observations for the experimental ponds
during first and second experiments.

5. Average monthly increase in weight of lumut in experimental
ponds I to VI.

ental ponds III






