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ABSTRACT

Data for various physical, chemical and biological parameters were collected in 1983-84 at
the Babakan Fisheries Station of the Institute Pertanian Bogor, Indonesia during the first
experimental cycle of the Pond Dynamics/Aquaculture Collaborative Research Support Program
(PD/A CRSP). The station is located 6.6°S, 106.1°E and is at 220 m above mean sea level.
Climatic conditions lacked seasonal attributes and showed little variation over an annual cycle.
Mean air temperature was 27.3°C, rainfall 1.3 cm/day, evaporation 0.35 ¢m/day. and wind speed
0.8 m/sec. Clouds and water vapor limited light at ground level. Means between 29 and 30
moles of 400-700 nm photons/m?/day were reported during these first cycle experiments.

The station and drainage basin are characeterized by highly leached and permeable
volzanic soils.  Ponds are susceptible to high rates of water loss due to seepage. Surface
water used for pond culture had low total alkalinity (21 mg CaCO,4/D. Algal productivity was
low in ponds (0.8 g (/m*/day). Excursions in vertical distribution of dissolved oxygen during
24-hour periods had small amplitudes leaving ponds well oxvgenated at all times, and
substantiating low rates of algal productivity and suggesting little detrital  metabolism.
However, amounts of phosphorus, nitrogen,and photosynthetically active radiation were adequate
for potentially greater algatl production.  When alkalinity was raised to 37 mg CaCO,/1, algal
productivity increased (1.2 g C/m?/day). This indicated that algal productivity was limited by
the availability of inorzanic carbon.  Under these conditions, Nile tilapia (Qreochromis
niloticus) yield was poor: approximately 600 kg/ha for grow-out periods of about 145 days.
Concentrations of un-ionized ammonia were too low to substantially retard fish growth., These
baseline data were used to design experiments for higher fish yield using lime with fertilizers
in the second year of CRSP experiments.

INRODUCTION

The island of Jjava is part of the Indonesian archipelago that stretches 5,600 km from east
to west on the southwest rim of the Pacific basin. The backbone of Java consists of 25 major
volcanic peaks that rise between 1900 and 3700 m above mean sea level. The volcanos and
intervening land constitute a chain approximately 940 km long between latitudes 6.0 and 8.5°S.
The 110th meridian cast of Greenwich bisects the island. Java's volcanns were formed by the
upward extrusion of materials due to plate tectonic activity associated with the Java trench in
the Indian Qcean scuth of the island. The peaks continue to grow by lava flows and upheavel
ot ash. From time-to-time they erupt violently, spewing boulders and ash. Among the volcanic
peaks are low-elevation ridges of limestene. These are uplifted coral reefs largely of miocene
origin (Subardja and Buurman 1980). The distribution of soils that developed from materials of
volcanic and coral reef origin is of great significance for aquaculture. Work of Soetjipta et al.
(1984) in Java shows that groundwater and runoff from volcanic regions of high rainfall can be
expected to be low in minerals, while mineral concentrations can be eight to ten times greater
in drainage from limestone regions.  Bhukaswan (1980) summarized information on the
dependency of high fish vield on adequate mineral concentrations in waters of Southeast Asia.
It is important to know the distribution of mineral-poor and mineral-rich fresh waters in Java
as baseline information for pond management. However, this sort of information does not exist
(personal communication, Central Research Institute for Fisheries, Jakarta).

Rainfall on volcanic peaks and surrounding uplands on Java is high: greater than 3 m per
year along the mountain chain and as much as 7.5 m per year in parts of Central Java (Figure



). Runoff from the uplands is distributed throughout the countryside bv networks of
irrigation canals.  Because of high rainfall and well-developed svstems for distribution of
runoff, water for pond aquaculture is plentiful.  This is particularly true in West Java where
typically distinct wet and dry seasons do not occur as they do in eastern portions of the island
(Fontanet and Chantefort 1978).  With abundant annual rainfall and well-developed water
distribution systeme. West Java has the most fish ponds in the Indonesian archipelago
(Poernomo 1976). The majority of these are subsistence ponds in which production is low (1500
kg/ha vry aod tende to be inconsistent (Pownall 1975).

In 1987 the Pond Dynamics Aquaculure Collaborative Research Support Program (PD/A
CRSP) was estadlished by the ULS) Board for International Food and Agriculture Development
(BIFAD) and the U5 Agency for International Development (USAID). The goal of this program
1S to increase production of affordable fish protein in the tropics, and to improve the
consistency ot vields mn the region. The PD A CRSP carried out experime nts that followed a
common protocel at four freshwater sites in the tropics (see Volume | of PD/A Collaborative
Research Datn Reports by Fena et al, 1987). This paper reports results of work conducted in
West Juva during Cyele T ofirst vear) of the PD-A CRSP. The purpose of Cyele 1 was 1o
establish baseline data for subsequent CRSP experiments. The work was carried out at the
Babakan Fisheries Station of Institut Pertanian Bogor (1PB) near Bogor., West Java (Figure 1).
The station s at an elevation of 220 m above mean sea level near Mount Salak, a major
volcanic peak in the asland’s chain. Population density in the drainage basin of the station is
high: about 709 1o 800 people’km®  Land and water use are intensive with vear-round rice
cultivation dominuating agriculture. Water used for pond culture at the Station emanated from a
watershed characterized by leached voleanic soils (Subardja and Buurman 1980).

MATERIALS AND METIHODS

Babakan I'isheries Station is a research facility used by staff and students in the Faculty
of Fisherie: at Institut Pertanian Dogor. The station has 40 aguaculture ponds. The ponds and
two laboratory Luildings were constructed as part of the initial site development in 1982-83.
This study used 12 rectangular-shaped ponds, each having a surface area of 0.02 ha (10 x 20
m}).  The pond bottoms were soil; vertical sidewalls were made of field sione covered with
cement. The ponds were filled and maintained at a depth of approximately 0.9 m by adding
water from an irrigation canal at the perimeter of the site. It passed through a small, baffled
settling tank prior to gravity discharge to the water distribution system that fed individual
ponds. Inlets of ponds were covered with fine-mesh screen to prevent introduction of fish
from the drainage system. Depth in cach pond was regulated by a screened standpipe.

Two expzriments were conducted during Cycle | of the CRSP to evaluate physical,
chemical, and biological changes in aquaculture ponds treated with low nutrient inputs of
phosphorus. A grow-out period of 142 days, from October 31, 1983 to March 21, 1984, was
used in the first experiment. The cecond experiment had a grow-out period of 146 days, from
June 19 to November 12, 1984, The same pond management procedures were used for both
experiments.  Data tfrom one of the 12 CRS?® ponds used in the second experiment were
discarded due to human perturbatior.

Ponds were drained prior to the start of experiments. A modification of the procedure
of Shoemaker et al. (1961) develeped for local soils in the Soils Department at IPB was used to
determine lime requirements. I“inely crushed agricultural limestone was spread on the bottoms
of ponds in concentrations ranging from 2.0 to 4.5 mt/ha in Experiment I, and from 0 to 1.1
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mt/ha in Experiment 2. Ponds were filled with water the week after liming. Ponds were
fertitized monthly with triple superphosphate (TSP at 46% P,0;). This was added by
suspending the equivalent of 8 kg P,Og/ha in porous bags ncar the middle of ponds. Nile
tilapia (Qreochromis niloticus) was stocked at all PD/A CRSP siter for Cvele | experiments.
Fingerlings were sexed to obtain males, which were stocked in ponds at a rate of 1 fish/m?
(200 fingerlings,/pond) during the week after the first addition of TSP, Taoal stocking weight
was obtained for each pond. At the end of the grow-out period, ponds were drained and fish
harvested.  Total weight was obtained for stocked fish, and survivors were counted to compare
with numbers orginally stocked. Fingerlings were present in ponds at drawdown indicating that
reproduction had occurred.  Accurate weights of fingerlings were not obtained, but for
Experiment 2 were estimated to be | kg /pond or less. Fish vicld results reported fater in this
paper are for adult fish,

Analvtical procedures and methods £ r obtaining measurements of climatic conditions and
pond parameters were standuardized for use in the tropics. Egna et al. (1987) have described
PD/A CRSP methods in detail. Sampling techniques and analvtical procedures that have special
reference to interpretation of data tn this paper are discussed helow,

Incident Hipht was recerded daily during grow -out periods ot Sabakan with a 1.I-COR
quantum sensor coupled to g prinang Categrator. The instrument recorded flux density of
photons in the 400 to 700-am waveband of solar radiation: namely, photosynthetic photon flux
density (PPED). PPED ic given in this paper in units of moles of photons/m*/dav. One mole
of photons is cquivalent 1o one Einstein, a term sometimes used in the literature.

Full-sunhght PPFD was estimated for the Babakan region. This was done so that
comparisons coutd be made bevween  potential maximum light input and tfight input actually
obtained with atmospheric conditions of haze and cloud cover that existed at the CRSP site.
In this stud:, measurements were made throughout the year when the sun was unobstructed by
clouds, and haze appeared to be minimal. McNabb et al. (in review) report results from 453
individual measurements made at elevations between 100 and 200 m above mean sea level in
the Yogyakartz region in Central Java.  Similar results were obtained for 64 additional
measurements made at simifar elevations (200 - 220 m) in the Bogor/Babakan region. The data
from the two sites are combined in this paper.

LI-COR PPEFD sensors were used to obtain these data. They were connected to LI-COR
Modet LI-1888B integrating quantum meters.  Measure nents were made with sensors held
horizontally. One-second, time-averaged integrations were recorded. The angle of elevation of
the sun above the horizon was calculated for each measurement from:

0,, = arcsin [(sin D) x sin Gg) + {cos O x cos Oy x cos O)] (1)

where all angles are in degrees, €3, is the sun's elevation abeve the horizon, @, the
osserver's latitude, @4 the sun’s declination on the day of measurement, and @, the hour
angle of the sun where 1200 hr was 0° and ecach hecur plus or minus 1200 hr was 15° (Payne
1977). PPFDs were then plotted as a function of angles of elevation using points at the upper
limit of the data distribution to describe maximum observable full-sunlight. Results are shown
in Figure 2 which indicate that Yogyakarta and Bogor are quite similar.  However, the
applicability of this data to lower elevations in Java awaits further study.

An annual curve for daily PPFD at Babakan was calculated by determining daily fuli-
sunlight for various dates of the vear. At this site there are two days with annual maxima and
one day with an annual minimum. Maxima are for those duys of the vear when the sun is



directly overhead (90° above the horizon) and crosses the Babakan meridian; that is, at solar
noon on March < and October 10. The sun is above the horizon for 12 hours on those days.
Minimum datly PPFD occurs on the date of the southern hemisphere’s winter solstice, on or
about June 21, The annual curve was generated by calculating elevations of the sun above the
horizon at .5 hr intervals for the maxima, minimam, and 10 other intermediate dates using
Equation 1. assigning fuil-sunlicht PPEFD to cach elevation from Figure 2. and then integrating
the areas under the curves that resulted for each date. A line describing full-sunlight for
days of the vear was then drawn svmmetrically throagh PFED for selected dates to deseribe
annual full-sunlight for the Babakan region. The area under the full-sunlight curve was
integrated for the tune intervals of Experiments 1 oand 2. Daily PPFD was totaled for those
intervals, and  the percentage of  full-suniight incident on ponds during  experiments was
calculated.

Maximuwm and minimum giv temperature, rainfatl and windspeed were measured daily

during experiments. Evaporation was measured daily during Experiment 2. Estimates of
seepage losses from ponds were obtained on three dates during Experiment 1, and on four dates
during Experiment 200 For seepage measurcements, inlets and outlets of ponds were closed.

stage heights of pands were reeorded at the beginning and end of time intervals that varied
froni 10.5 0 12 hrs in length. Rainfall was measured for these intervals and subtracted from
losses in stage height of ponds during intervals of measurement.  The result was water loss for
cach pond due to seepuage plus evaporation.  These loss rates were normalized 1o cra/day.
Estimates of weepage losses were obtained by subtracting average evaporation during Experiment
2 (0.35 cmyday) from rain-corrected losses in stage height. Stage heights of ponds also were
measured daily to obtain mean water depth during experiments.  Daily changes in stage height
were used 1o obtain estimates of the quantity of makeup water that was required 1o maintain
ponds at mean operating depth,

The PD/A CRSP? protocol for Cyele | included measurements of chiorophyll a
concentrations and Secchi disk transparencies at weekly intervals. Measurements of pond
temperature, dissolved oxvgen, pH, and alkalinity were obtained monthly by sampling over 24-
hours at 4-hr intervals. Monthly measurements for different forms of phosphorus and nitrogen
were only determined for Experiment 2.

Measurements in ponds and collections of water for analvses were taken from tamboo
walkways that projected outward from the midpoint of dikes on the long axes of ponds.
Temperature and dissolved oxygen were measured at three depths (25 cm below the surface, 25
cm above the bottom, and at mid-depth) using a YSI Model 58 Digital Dissolved Oxygen Meter.
Whole water column samples were taken in 5 cm i.d. plastic tubes which were 1.3 m long. A
drawstring was attached to a stopper that ran through the interior of each tube. Tubes were
placed vertically in the water to depths about 10 cm atove sediments and then closed on their
distal ends by pulling on the stopper with the drawstring. Samples with debris from the
sediments were discarded. ‘Three debris-free samples were obtained from near the center of
ponds with this procedure.  These samples were pooled and analyzed for chlorophyll a, pH,
alkzalinity, phosphorus, and nitrogen. Techniques of Emerson et al. (1975) were used to
determine the fraction of total ammonia that was present as un-ionized ammonia.

Estimates of net primary productivity in ponds were obtained from losses of inorganic
carbon that occurrea in ponds between 0430 and 1630 hr, which is dawn to dusk at Babakan.
Vollenweider (1974) discussed this procedure for estimating primary productivity. A Lotus 1-2-3
spread sheet, developed at Michigan State University’s Limnological Research Laboratory and
based on the work of Harvey (1955) and Park (1969). was used to calculate diurnal changes in
inorganic carbon from measurcments of alkalinity, temperature, and pH. Total alkalinity was
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measured with a Hach Model AL-DT Digital Titrator Test Kit,
RESULTS

In Figure 3, daily measurements of incident light present at pond surfaces is compared to
expected full-sunlight for the Babakan region. The figure shows the general tendency for the
maximum measurements of daily incident fight to follow the expected full-sunlight curve, but
with daily light substantially reduced due to cloud cover. 1In its wet tropical setting, the
Babakan region had no days that approached full-sunlight during the interval of measurement.
Expected full-suulight during intervals of experiments was 58.3 moles of photons/m?/day and
54.9 moles/m?/day for Experiments 1 and 2. respectively. Mean daily PPFD for Experiment |
was 29.9 moles/m?. Mean daily PPID for Experiment 2 was 29.3 moles/m?. For the total time
intervals of Experiments 1 and 2, total PPFD at the surface of ponds was 52% and 51% of full-
sunlight, respectively.

Light penetration into ponds at the Babakan Fisheries Station was influence by relatively
high wurbidity.  Source water and pond water tended to be brown due to suspended clay. In
Figure 4, Secchi disk transparencies are plotted as a function of chlorophyll a concentrations.
Mean Secchi disk transparencies for ponds ranged fiom 0.1> to 0.50 m. Chloropkll a
concentration and suspended algae conmtaining the pigment were not correlated with observed
transparency.  For this site soil particle turbidity apparently accounted for the negative
correlation which s often observed between chlorophyll a and Secchi disk transparency

(Almazan and Boyd 1978).

Daily maximum and minimum air itemperatures were restricted to a relatively narrow range.
They showed no seasonal trends. Mean weekly maxima averaged 32.5°C and ranged from 30°C
to 36.5°C. Mean weekly minima averaged 22.1°C and ranged from 21°C to 24°C. Rainfall was
distributed such that no wet and dry seasons occurred. Total monthly rainfai! was highest in
Ap:il 1984 when 68.5 cm was recorded; June 1984 was the driest month with 22 ¢cm of rain.
During Experiments 1 and 2, ponds received an average rainfall of 1.5 cm/day and 1.2 cm/day,
respectively.

Water loss from ponds by evaporation was iow at Babakan. Measurements of evaporation
were made during Experiment 2. Daily evaporation ranged from 0 to 3.8 ¢cm, and averaged 0.35
cm. It is clear from daily rainfall estimates, and these evaporation data, that water gained
from the atmosphere during experiments could have played a significant role in the water
budgets of ponds, particularly those ponds that were well-sealed and lost little water by
seepage.

Daily wind speed measurements at the Babakan Station were consistently low. They
averaged 0.7 m/sec and 0.9 m/sec during Experimenis | and 2 respectively. Thus, hot, water-
laden air masses tended to move very slowly over the site during all months of the year.
Average wind speed was 0.8 m/sec.

Soils at the Babakan Station and in the surrounding area consist predominantly of fine-
grained material. For example, soil samples taken from ponds at the beginning of Experiments
| and 2 had a mean of 84% fine silt and clay (particles <0.02 mm in diameter) by dry weight.
The clay fraction (62% of dry weight) was predominantly halloysite (X-ray diffraction, Soil
Research Institute, Bogor). This mineral is a common product of soil formed from volcanic
overburden in the region (Subardja and Buurman {980). Unlike many common clays, halloysite
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does not swell when wet. Hence, fine-grained soils of the Babakan region were relatively
permeable to water. Water loss and replacement rates for ponds were estimated for Cycle 1
experiments. Results of these hydrology measurements are given in Table 1.

Table 1 shows that water loss rates were variable among ponds during Experiment 1. Five
of 12 experimental units lost 20% or more of their mean operating volume on the average day,
while three units lost less than 10%, and four had loss rates intermediate between these.
Additions of source water required to maintain mean pond depths were similarty distributed.
Mean pond depths varied from 0.74 to .89 m. In the time between Experiments | and 2,
procedures were used to reduce secpage losses. For ponds with high loss rates, trenches were
dug along the exterior of walls to below their bases, and soil was compacted into the trenches
as they were refilled.  Stone/cement floors were put in place to help seal four of the ponds:
numbeors 9 through 12, Two weeks later, 8 cm of soil was spread over the cement floor,
Results of this work are indicated in Table 1. Water loss rates were reduced auring
Experiment 2. Additions of water required to maintain mean depths fell from high values in
Experiment 1 to between 3% and 11% of pond volume per day in Experiment 2. Mean pond
depths ranged from 084 m 0 0.98 m during Experiment 2.

Tables 2 and 3 summarize data for temperature, dissolved oxvgen, and pH. Mean surface
temperatures of ponds varied during experiments from 26 and 31°C, and bottom temperatures
ranged from 27 to 29°C.  Surface temperatures increased during the daytime by 2 to 3°C,
cooling back down at night.  The mean daily increase in surface temperature for all ponds was
24°C during Experiment [, and 2.8°C during Experiment 2.  The increase in temperature
during daytime near the bottom of ponds was less than near the surface. On the average,
temperature increase near pond bettoms was about 0.5°C in both experiments. Ponds were
homothermez!l in early morning. Daytime temnerature changes resulted in small thermal
differences between warmer surface water and cooler bottom water by late afternoon: the
average difference was 1.8°C during Experiment | and 2.1°C during Experiment 2.

Disiribution of mean dissolved oxygen concen‘rations in ponds followed the same general
patterns as those for temperature (Tables 2 and 3). !n earlv morning, concentrations varied
little through the water column. By late afternoon conceatrations were higher in surface water
than in water near the bottom. During the daytime, surface concentrations of oxygen
increased by a mean of 3.3 mg/l in Experiment | and 3.8 mg/! in Experiment 2. Mean daytime
changes in dissolved oxygen in bottom waters were variable during the two experiments, and
were zero or negative “or nearly half of the ponds listed in Tables 2 and 3. Mean differences
i late afternoon between surface and bottom water were 3.9 mg/l and 3.3 mg/l for

1

Experiments | and 2, respectively.

Ponds at the Babakan Fisheries Station were generally well-oxygenated at all depths
throughout 24-hr periods. In late afternoon, surface waters were always supersaturated (Tables
2 and 3). Nighttime losses to the atmosphere and respiration of pond communities tenced to
cause under-satvration in early morning hours. By the following morning, however, most ponds
were under-saturated, except for ponds 9 through 12 in Experrment 2 which remained
supersaturated, or near saturation.

Daytime increases in dissolved oxygen in ponds and supersaturation in late afternoons as
well as increases in pH were the result of photosynthesis. This is shown in Tables 2 and 3.
During Experiment |, mean »H in ponds in early morning ranged from 6.6 to 6.9 and then rose
during daylight hours. By lite afternoon, pH ranged between 7.2 and 8.3. Mean pH rise for
all ponds was 1.0 in Experiment l. Daytime rises in pH also occurred in ponds during
Experiment 2. Ponds 9 through 12 had higher pH in early morning and late afternoon than the
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other ponds and small daily increases which averaged 0.5 pH units. For ponds 2 through 8,
mean pH ranged from 6.9 to 7.5 in early morning for Experiment 2. By late afternoon mean pH
ranged from 8.1 to 8.7, and the mean daily increase for ponds 2 through 8 was 1.0 pH units.

Production of Nile tilapia at the Babakan Fisheries Station during these experiments is
given in Table 4. It is clear from these data that fish were stocked at weights close to the
carrying capacity for the conditions of pond management that were used. Survival was
somewhat higher in Experiment 2 than in Experiment |. Final weights of fish convert to
harvests of 560 kg/ha and 605 kg/ha for Experiments | and 2, respectively.

Net primary productivity was estimated for ponds in order to assess growth response of
algae to nutrients and the concomitant dependence of fish production on these organisms. Data
on algal nutrient concentrations were availuble for Experiment 2 only, and estimates of net
primary productivity for that experiment are presented later (Table 6). Mean rates of primary
productivity ranged from 0.049 to 0.120 mmoles carbon/l/day. Based on mean pond depths given
in Table 1. these productivities converted to a range of 0.52 to 1.32 mg C/m?/day. As a group,
ponds 9 through 12 had higher productivities than the other ponds. Mean productivity for
these four ponds was 1.18 mg C/m?/day; mean productivity for the other ponds was 0.79 mg
C/m*/day. Pond productivities are shown in Figure 5 in relation to mean alkalinities. High
productivities of ponds 9 through 12 were associated with high alkalinity in these units.

Phosphorus and aitrogen are algal nutrients of prime concern in fish ponds because of
their potentia! limiting role in primary productivity. Un-ionized ammonia has been associated
with growth limiting effects on fish (Colt and Tchobtanoglous 1978). Table 5 summarizes data
from Experiment 2 on un-ionized ammonia and forms of phosphorus and nitrogen preferred for
uptake by algae (Goldman and HMHorne 1983). The outstanding feature of these data is
differences in concentrations af nutrients between ponds 2 through 8 and ponds 9 through 12,
Soluble reactive phosphorus and un-ionized ammonia were higher in ponds 9 through 12,
however, concentrations of other nitrogen forms tended to be lower in these ponds than in
ponds 2 through 8.

DISCUSSION

Data obtained during these experiments describe baseline conditions for pond aquaculture
at the Babakan Fisheries Station. The outstanding feature of climate was the lack of annual
variation commonly associated with seasons. In many parts of the tropics seasons occur as
extended wet and dry episodes. At Babakan, measurements of air temperature, rainfall, and
light each lacked strong seasonal attribures. The atmosphere at ground level was warm: 24 hr
maximum and minimum temperatures averaged 32.5 and 22.1°C, respectively. Walter (1979)
reported that annual variation in air temperature is small at Bogor, mean monthly air
temperature ranges from 24.3°C in February to 25.3°C in October. Schmidt and Ferguson
(1951) report a 20-year average for precipitation at Bogor of 3.55 m. At the Babakan Fisheries
Station during these experiments there was 4.93 m of precipitation per year. Consistent with
observations reported in the literature (Schmidt and Ferguson 1951, Fontanel and Chantefort
1978, and Premo 1985), no true dry season was observed during the 13 months of record at
Babakan. Relatively dry, and presumably well-lit intervals do occur in West Java when low
pressure systems of the equatorial Pacific shift eastward giving rise to E! Nino phenomena
(Canby 1984). The last of these occurred in 1982-83 (Simon 1983). However, for the period of
this study, the climate was consistently hot and wet.



The daylight period for pond photosynthesis at Babakan ranged from 12 to 11 hr and 29
min during the course of a vear. Light incident on ponds was highly variable from one day to
the next, depending primarily on the density and duration of cloud cover. For long intervals
(i.e., 142- and 146-day cxperiments), mean daily PAR (photosynthetically active radiation) was
between 29 wnd 20 moles of photons per m? with no clear trends toward seascitality,  Maximum
daily input measured at Bubakan was 49 moles/m?, and minimum daily input was 9 moles/m?.
This annual range of daily photosynthetic photon flux density (PPFD) was close to the range
reported by Duffy et all (1987) for a mid-continental temperate zone station in the Great Lakes
Region of the Ploited States (463N 840.2°W) during the spring and suminer growing scason.
Mean daity PPED for months of the growing season at their site was 32 moles/m?. Kelly et al.
(1982) report that annual mavimum daily PPFD at a high latitude (57°N) location was
approxivately 70 mosles, m*® tfur lone days around the summer solstice aad mean daily PPFD
during the growing season was approximately 40 moles/m*. In parts of the tropics with
distinet wei and dry seasons, aonoal ovariation greater than that observed at Bgabakan s
ewpected between seasons.

In addition te relatively conststent climate and incident tight, soit permeability and
associated seepage at Babakan was an outstanding physical attribute.  During Experiment |,
mean voater loss was 19% of pond volume per day. In the time between Experiments | and 2,
seepage problems were rectified and variability as well as the magnitude of loss rates were
reduced.  Warer loss rates for ponds in Experiment 2 ranged from 4 to 12% of pond volume
per day with a mean of §%. The literature reports lower water loss rates tfor ponds. For
example, water loss rates for a site in Alabama (Bovd 1979) were six to 10 times lower than
those measured at Babakan. Indifference to seepage doss in rthe Babakan rcepion was due to a
plendful supply of water for pond culture. During experiments, the range in rainfall on pond
surfaces was from 0 to 18% of pond volume per day. Irregular high rainfali and additions of
make-up water on an irregular schedule caused large variability in measurements within ponds.
Nevertheless, data from ponds showed clear trends regarding environmental conditions for fish
culture.

Mean temperature throughout the water celumn of ponds at Babakan was 20 4+ 3°C.
Ponds wiere homothermal in early morning. Water at all depths in ponds gained heat during
days. Temperature increased approximately 2.3°C near the surface and 0.5°C in water near the
bottom between early morning and late afternoon. Ponds cooled at night, particularly near the
surface and tended to return to the homothermal regime of the previous morning.  With this
pattern, ponds were potentially monomictic on a 24-hour cvele. Low-rate air flow over pond
surfaces (0.8 m/sec) combined with density currents generated by water cooling at the surface
at night were expected to promote mixing, particularly in the hours before dawn. Density
differences that developed during davtime between warm surface water and cooler bottom water
were an impediment to mixing the water column.

Similar to temperature, dissolved oxvgen was homogeneously distributed throughout the
water column at dawn. Between early morning and late afternoon, dissoived oxygen a1t 25 cm
above sediments in ponds showed little or no variation (Tables 2 and 3). However, water at 25
cm below the surface increased on average 3.6 mg/l during the same time interval. Using mean
water column concentrations, daytime increases in dissolved oxygen were small compared to the
5 mg/l reported by Bovd (1979). At Babakan, mean davtime increases for individual ponds
ranged from 0.67 to 2.80 mg/l and averaged 1.69 mg/l for both experiments. From the data,
oxvgen losses in ponds during nighttime appeared to be small and on the same order as
daytime increases. For fertilized ponds at temperatures similar to Babakan's (30°C), Hepher
(1962) measured mean nighttime losses of approximately 5 mg/l. Boyd et al. (1978) report
losses as high as 6 mg/l for 12-hr period: in pond water at 30° with high density plankton
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communities. Due to small losses at night, pond water at Babakan was always well-oxygenated
at dawn. Dissolved oxygen concentrations at all depths were always greater than 4.5 mg/l
These results shew that ponds in these experiments had low photosyntbetic and respiratory
rates compared with fertilized ish ponds elsewhere.

Fish production in ponds at Babakan was low during these experiments.  Harvests of 560
and 605 kg/ha were obtained after grow-out periods of 142 und 146 days in Experiments | and
2, respectively.  tish were stocked close to corrving capacity for the pond management reginie
used. Net fish weight ducing grow-out periods was negative {or some ponds in both
experiments.  Mean net weight gain for all ponds in Experiment 1 was 0; for Experiment 2 it
was 10 kg/ha.  In comparison, Pownull (1975) reported average vields of 1300 kg, /ha,/vyr, for
farm ponds in West Java, with vields of some farmers reaching 3000 kg/hu/vr.  How=ver,
Cyprinus carpio accounted for most of the production in these ponds. DeMaeseneer (1984) cites
production of 2000 kg/ha/vr for tlapia in tropical subsistence ponds that are intensely
managed.  Balarin (1984) reported that 5000 kg/ha/ve of tlapia should be obtainea in well-
managed ponds using fertilizers and teed supplements,

Un-ionized ammonia concentrations were determined for nonds w0 assess their effect on
fish growth, Concentrations varied during 23-hour periods with Shanges in pHoand temperature.,
Minimum concentrations vwerr observed ot 0430 hr o when pHoand wmperature were  low,
Maximum concentrations occurred st 1630 when  these purameters reached  24-hour  highs.
Concentrations in ponds O through 8 were lower than those in ponds 9 through 12, Mean
maximuin concentrations ranged from .05 to 0.0% mg NH.-N/@in the former, and from 0.10 w0
0.17 mg NU{,-M 1 in the latter. These were at the bottom of the range for un-ionized ammonia
(0.06 to 0.99 my NHy-N/D shown by el and Tehobanoglous (1978) to retard growth in a linzar
rashion.  Working with juvende channel catfish (Ietalurus punctatus) they found growth
suppressed by 50% at 0.57 mg. !, and 100% at 0.97 mg/!. Their work and that of others (Bovd
1982) would suggest that growth retwarding effects of un-ionized ammonia were small during

~

Experiment 2. but were potenttally higher in ponds @ through 12,

tNile tilapia 1s opportunistic and feeds mainly on planktonic algae, periph.tic algae,
rotifers, copepods, insect larvae and detritus (DeMaeseneer 1984).  Thus, the feod web on
which Nile ulapia depend is supported by primary productivity and whatever detritus is present
in muake-up water or sediments. Low fish production in ponds at Babakan indicaied that these
food resources were scarce.

Disselved oxyeen duata suggested that detritus and organisms that metabolize detritus were
in refatively low abundance in ponds at Babakan. Low rates of oxygen loss, associated at least
in part with heterotrophic detrital metabolism, cccurred in ponds at night. Some fraction of
oaygen loss was to the atmosphere from surface layers that were alwavs supersaturated at
nightfall (Schrceder 1975).  Algal production was also low in ponds. Mean net primary
production ranged from 0.52 to 1.32 g C/m?/day with an overall mean of 0.93 g C/m?%/day,
which is slightly less than that reported Ly Hepher (1962) for warm (30°C) fertilized fish
ponds in lsrael (i.e., 2.9 g C/m?/day).

Conditions of frequent and dense cloud cover at Babuakan suggested that low incident light
could play a role in limiting primary producuvity in ponds. However, utilization of light that
was available at the surface of ponds was poor. Arecal photosynthetic efficiencies {(PE = energy
photosynthetically stored in primary producers per m%/encrgy per m? at the surface x 100)
were calculated for ponds from daily rates of inorganic carbon uptake and records of surface
PPFD. Energy units for photosynthesis and incoming light were obtained from constants: 114
Kcal/mole CO, used in net photosynthesis (Lehninger 1975) and 2.77 x 10'® photons/sec/watt
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(Morel and Smith 1974) for incoming PFFD. One watt equals 14.3 cal/min. The PE's for ponds
in these experiments were low. They ranged from 0.31% to 0.80% and averaged 0.56%. PE's
based on phoicsynthetically active radiation (400 to 700 nm photons) iange from | to 4% for
phytoplankton in productive aquatic environments (Wetzel 1983). Low PE's at Babakan
indicated that surface light was used poorly within ponds and that something else was
responsible for low primary productivity.

The underwater light environment in ponds at Babal:an was influenced by high clay
turbidity that is a common fezture of surface waters on java (McNakb 2t al. in review), The
limiting influence of clay on light penetration and primary productivity in ponds is difficult to
assess.  However, compensation depths for pond commurities, namely depths at which the net
oxvgen balance between photosynthetic and consumptive processes were . :ro, conld be takea
from early morning and late afrernoon vertical uxygen profiles. The compensaticn depth was
close to 25 ¢m above bottoms of ponds, where no change. or small davtime changes in dissolved
oxygen occurred. Mean pond depths varied between 0.74 and 0.98 m during experiments. Thus
euphotic zones of ponds were on the order of 0.5 to 0.75 m deep. Such depths of euphotic
zones are not unusua! for productive fish ponds. For exampie, Hephar (1962) found
compensation depths that ranged from 0.3 to 0.6 m in ponds with high algal productivity.
However, mean net primary productivity in euphotic zones at Babakan was nearly three times
lower than in his ponds where suspended algae were a principal component of turbidity. From
this observation and low photosynthetic efficiencies given above, light in ponds at Babakan
does not appear ro be a princip il cause of low primary productivity during these experiments.

From the data, algal nuirients appear to be implicated as limiting factors for primary
productivity. Measurements of phosphorus, nitrogen and inorganic carbon were available from
work during Experiment 2. Phosphorus, nitrogen and carbon are required by algae for growth
in an approximate ratio of 1:16:100 by atoms, or 1:7:40 by weight (Round 1973, Vallentyne 1974,
Wetzel 1983). Amounts of inorganic carbon used daily by net photosynthesis were determined
for ponds in the course of the experiments. Estimates of phosphorus and nitrogen required
daily to meet the ordinary growth needs of algae in relation to daily carbon uptake were
calculated using the ratios given above. In Table 6 these required amounts are compared to
mean concentrations of preferred forms of phosphorus and nitrogen present in ponds (Goldman
and Horne 1983). The closer the requirements in the table are to tie average a.iounts present,
the shorter the immediate supply of the nutrient. Amounts of phosphorus present in ponds
were 2 to 6 times daily requirements. Amounts of nitrogen in ponds 2 through § were 2 to §
times daily requirements, while daily nitrogen requirements for ponds 9 through 12 were close
to or less than amounts present. This treatment cof the data shows thrt relative to the
requirements of algae for these nutrients, phosphorus and nitrogen were abundant in ponds,
except for nitrogen in ponds 9 through 12.

Md. Yusotf (1987) used algal bioassays in conjunction with the above procednre to show
that algal productivity was not limited in her ponds when required amounts of these nutrients
were greater than or approximately equal to amounts present. However, algal productivity was
limited when concentrations of dissolved reactive phosphorus or inorganic nitrogen were 4 to 6
times less than dairy requirements. Thus, all ponds at Babakan apparently had adequate
nitrogen as well as adequate phophorus to support carbon fixation rates that occurred in
ponds. The average r.argin of surplus for inorganic nitrogen, however, was less in ponds 9
through 12 than in other purds. This could be attributed to higher rates of primary
productivity in ponds 9 through 12 relative to other ponds.
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detween Experiments | and 2, cement bottoms were put in place in ponds 9 through 12 as
a long-term solution to excessive seepage loss that occurred at Babakan. These were covered
with 8 cm of soil after the cement set.  Data showed that this treatment was no more
effective than oiher procedurcs used to retard secpage (Table 1).  However, cement pond
bottams provided a treatment not used in the other ponds. In particular, the cement increased
alkalinity in these ponds. The range of alkalinity measured for ponds in Experiment |, and for
ponds 2 through 8 in Experiment 2, was tfrom 9 to 30 mg CaCO,4/1 with a mean of 2t mg
CaCO4/1. The range of alkabinity for ponds 9 through 12 in Experiment 2 was 29 to 60 mg
CaCOg4/1 with a mean of 37 mg CaCO4/l. The increased alkalinity and pH in the cement-
bottomed ponds 15 ¢xplained by the solubilization of hydrated lime present in cement (Boyd
1982).

King and Garling (1983) discuss reintionships between alkalinit,, inorganic carbon, and
prumary productivity in fish ponds. A rise in alkalinity increases the amount of inorganic
carbon available for photosynthesis.  The relationship between the ¢nily net photosynthesis in
ponds and alkaitaity for Experiment 2 has been shown in Figure 5. As a group, ponds 9
through 12 hud higher rates or photosvnthesis and higher alkalinitics than other ponds in the
experiment.  This result suggests that the low supply of inarganic carbon for photosvnthesis
was an importint {actor limiting atga! productivity, geaeral ponoe metabolism as expressed
through low diurnal oxygen excursions, and low fish production at Babakan. The work of King
(1970, 1672), Wing and MNovak (1974), and Young nnd King (1980) predicts such a result for low
alkalinity kb ponds Dike those at Habakan in which phesphorus and nitrogen were abundant
relative to the alkalinity present. This result needs 1o be confirmed in future cycles of CRSP
experiments.  The implications are very important for management of fertilized ponds in
geological settings like those of Jova. In Java, drainage basins in which discharge water has
alkalinities of 25 and 180 mg CaCO4/1 occur side by side (McNabb, unpublished data). 1If
morgaric carbon determines the upper limit of fish-food production and fish yield in ponds in
these drainage basins with low alkatinity, then similar rates of application of fertilizers across
the countryside wiil result in inconsistent fish yieids from place to place.
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Table 1. Aspects of water budgets of ponds at the Babakan Fisheries Station during
Experiments 1 and 2 in Cycle 1.

Mean Loss Rate! Seepage % Pond Volume Rain Corrected
(m3/hr) cm loss/day? loss/day? % Volume Mean Pond Depth
Pond addition/dav? (m)

Exp | Exp 2 Exp | Exp2 Expi Exp2 Expl Exp2 Expl Exp 2
1 0.55 6.2 7 5 0.89
2 1.85 0.50 21.8 5.5 30 7 28 6 0.75 0.84
3 2.3 0.39 274 4.3 38 6 36 5 0.74 0.85
4 1.10 0.67 128 7.6 17 9 15 8 0.79 0.88
5 1.63 0.28 19.2 3.0 24 4 22 3 0.83 0.92
6 0.54 0.83 6.1 9.6 3 12 6 11 0.8C 0.86
7 0.80 0.89 9.2 10.3 i 12 9 11 0.86 0.89
8 1.10 072 128 8.2 17 10 15 9 0.79 0.87
9 1.88 044 222 4.9 26 5 24 4 0.86 0.97
10 1.48 0.56 174 6.3 21 7 19 6 0.85 0.98
11 0.96 0.56 11.1 6.3 15 7 13 6 0.78 0.93
12 0.65 0.28 7.4 3.0 9 4 7 3 0.83 0.92

'Data were corrected for rainfall: loss shown was due to evaporation and seepage.
2Mean loss rate corrected for evaporation at average rate measured: 0.35 cm/day.

3Loss due to secpage and evaporation calculated irom seepage loss/day plus 0.35 cm
evaporation/day divided by mean depth of ponds in cm x 100.

1yolume of make-up water required each day to maintain ponds at mean depth. Obtained from

% pond volume loss/day minus % pond volume rain added/day, where mean rainfall was 1.5
cm/day for Experiment | and 1.2 cm/day for Experiment 2.
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Table 2. Cycle I, Benment I: a comparison of means for d'ul?l minima (0430 hrL and
maxima (163 hr) for temperature, dissolved oxygen and pH in ponds at the Babakan
Fisheries Station,

Tcm(Perature Dissolved O, % O
(°C) (mg/1) Salur"mon pH
Pond Depth!/Time 0430 1630 0430 1630 0430 1630 0430 0630
Top 272 294 6.3 10.1 82 136
1 Middle 27.2 28.3 6.1 6.9 6.7 8.1
Bottom 273 276 5.9 5.7
Top 27.0 29.7 5.8 9.6 75 130
2 dedle 27.1 28.0 5.4 5.9 6.7 1.7
Bottom 273 275 4.5 5.1
Top 26.8 294 5.8 9.2 75 124
2 dedle 269 28.2 5.7 5.2 6.7 74
Bottom 269 274 5.5 4.7
Top 272 295 6.4 9.6 83 129
4 dedle 27.3 28.7 6.4 6.7 6.8 7.7
Bottom 27.3 278 6.2 5.8
Top 27.0 295 6.4 10.] 83 136
5 Middle 27.2  28.2 6.3 6.8 68 7.8
Bottom 27.1 27.5 6.3 5.5
Top 274 2938 6.7 9.7 87 131
6 Middle 27.8 294 6.6 8.7 7.2 83
Bottom 27.8 285 6.8 7.0
Top 27.5 2938 6.5 9.4 85 127
7 Middle 27.6  29.0 6.5 8.3 7.1 7.7
Bottom 27.6 283 6.4 6.6
Top 27.2 298 6.9 10.9 89 148
8 dedle 273  28.6 6.9 8.2 69 7.6
Bottom 27.3 279 5.8 6.9
Top 27.0 292 5.9 9.2 76 123
S mnddle 27.1 28.6 5.9 6.6 6.8 7.5
Bottom 27.1 27.6 5.8 53
Top 269 294 6.0 8.6 77 116
10 Middle 27.1 28.6 5.9 6.5 6.6 7.2
Bottom 27.1 27.7 55 5.5
Top 26.8  29.1 59 8.8 76 118
11 Mlddle 26.8 28.0 5.8 6.9 6.7 74
Bottom 268 27.2 5.7 5.6
Top 27.2 296 6.0 9.5 78 128
12 dedle 27.3 28.9 6.1 7.0 68 7.7
Bottom 27.3 280 5.8 5.8

1Top measurements were made at 25 cm depth and bottom at 25 c¢m above the sediments.
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Table 3. Cycle 1, Experiment 2: a comparison of means for daily minima (0430 hr) and
maxima (1630 hr) for temperature, dissolved oxygen and pll in ponds at the Babakan
Fisheries Station.

Temperature Dissolved O, % Oy
(°Cy {mg/1) Saturation pH
Pond Depth!/Time 0430 1630 0430 1630 0430 1630 0430 0630
Top 28.1 30.6 5.6 9.1 74 125
2 Middle 28.1 29.5 5.5 7.1 6.9 8.1
Bottom 28.1 28.8 5.5 57
Top 279  30.7 5.2 8.4 68 116
3 Middle 279 293 5.2 6.2 7.0 8.1
Bottom 27.9 28.4 5.2 4.8
Top 27.6  30.5 6.5 t1.5 85 158
4 Maddie 27.7 28.8 6.5 8.5 7.2 83
Bottom 276  28.1 6.3 6.6
Top 276 303 6.2 10.3 81 141
5 Middle 276  28.6 6.1 7.8 7.3 8.7
Bottom 27.6  28.0 6.1 5.3
~ Top 27.7  30.5 6.3 99 82 136
6 Middle 27.8 28.9 6.3 8.4 74 8.5
Bottom 27.8 28.2 5.7 5.5
Top 27.8  30.7 6.1 9.5 80 131
7 Middle 27.8 292 6.1 7.8 7.5 8.4
Bottom 27.8 28.6 6.1 6.7
Top 27.6 308 6.2 11.2 81 154
8 Middle 276 292 6.2 &4 7.5 8.6
Bottom 276  28.3 6.0 6.6
Top 28.0 20.8 9.2 12.9 121 178
9 Middle 28.1 29.1 9.2 11.7 92 9.5
Bottom 28.1 28.9 9.0 10.8
Top 27.8 304 7.1 10.8 93 148
10 Middle 279 293 7.1 9.3 9.1 96
Bottom 279 28.8 7.0 8.1
Top 27.9  30.8 9.3 12.8 122 177
11 Middle 280 293 9.3 12.2 94 9.6
Bottom 280 286 9.3 10.8
Top 282 30.8 8.0 11.3 105 156
12 Middle 282 293 8.0 1.2 9.1 9.6
Bottom 28.2 286 8.0 10.0

I'Top measurements were made at 25 cm depth and bottom at 25 cm above the sediments.
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Fable 4. Production of Nile tilapia (Oreochromis niloticus) during grow-out periods of 142 and
146 days for Experiments | and 2 of Cycle 1, respectively at the Babakan Fisheries
Station. Fish were stocked at 200 per pond (1/m?).

Experiment | Experiment 2

Initial Final Initial Fina!

Weight Weight Survival Weight Weight Survival
Pond (kg) (kg) (%) (kg) (kg) (%)
] 10.5 8.8 79
2 10.0 10.3 99 13.5 14.3 98
3 11.4 12.4 90 11.5 12.7 95
4 11.6 10.4 86 11.5 12.5 90
5 11.6 13.0 91 1t.5 12.1 89
6 11.6 12.7 Q2 12.5 14.4 91
7 11.0 12.0 88 12,5 12.4 99
8 11.5 10.2 69 12.5 11.5 95
9 11.0 11.7 93 12.0 11.7 100
10 11.0 10.1 91 10.5 8.1 83
11 11.0 11.0 97 11.5 10.9 90
12 12.2 12.0 92 11.5 12.5 100
Means i1.2 11.2 89 11.9 12,1 94
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Table 5. Mean concentrations of selected forms of phosphorus and nitrogen in ponds at the
Babakan VFisheries Station for Fxperiment 2 of Cyele 1.

Dissclved Total Un-ionized
Reactive P NOp#+NOy-N  NH3-N  NH4-N
Pond (rag/1) (mg/l) (mg/1) (mg/NH!
2 0.08 0.09 0.35 0.09
3 0.08 0.11 0.32 0.05
4 0.04 0.39 0.18 0.06
5 0.08 0i5 0.21 0.08
6 0.06 0.44 0.22 0.09
7 0.07 0.18 0.18 0.07
8 0.08 0.36 0.23 0.07
9 0.15 0.03 0.31 0.17
10 0.11 0.03 0.17 0.12
11 0.13 (.03 0.16 0.14
12 0.14 0.01 0.12 0.10

IMaximum 24-hour concentrations occurred with daytime rises in pll and temperature. These
concentrations are for 1630 hr. Mean concentrations at 0430 hr ranged from 0.00 to 0.01
mg/l for ponds 2 through &, and 0.06 to 0.12 mg/I for ponds 9 through 12.

19



Table 6. Estimates of daily phosphorus and nitrogen requirements of algue relative to the
abundance of selected forms of these nutrients in ponds at the Babakan Fisheries
Station for Experiment 2 of Cycle L.

2Dissolved Reactive P Tatal Inorganic-N
Net Primary (g/m?) (g/m?)
Productivity
Poad (g C/m?/day) Required!  Present? Required' Present?

2 0.84 0.02 0.07 0.15 0.37
3 0.98 0.02 0.07 0.17 0.37
4 0.94 0.02 0.04 0.17 0.50
5 0.83 0.02 0.07 0.15 0.33
6 0.83 0.02 0.05 0.15 0.57
7 0.52 0.01 0.06 0.09 0.32
8 0.61 0.02 0.07 0.11 0.51
9 1.19 0.03 0.15 0.21 0.33
10 1.12 0.03 0.11 0.20 0.20
11 1.10 0.03 0.12 0.19 0.18
12 1.32 0.03 0.13 0.23 0.12

INeeded for growth with g C/m?*/day net productivity given in column 2 assuming 1:7:40 weight
ratio of P:N:C required by algae (Round 1973, Yallentyne 1974, Wetzel 1983).

2Mean concentrations in ponds.
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Figure 1. Distribution of average annual rainfall on the islands of Java and Madura in the Republic of
Indonesia (Anon. 1973).
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Appendix. Complete set of data from Cycle I of the

Pond Dynamics/Aquaculture CRSP in Indonesia



TABLE 1 B
Daily Weather Measurements. Bogor, Indonesia, Cycle I

AIR TEMP

MAX . MIN.,

cal/omz/d : deg deg C
EXXX XX XX.X XX XX . X XX.X

Ll I 2K Y B N

"0 -

D O 0 Dl Gl U

ST Ol B O e 1) M) B ) G
o .

N SO A S I
e b e e D DN D DO NN

1 01 1 OF R O 125 05 GLGLR) B) By R L

12 0,4 .
19 0.1 Q.
z0 2.2 S 0
z1 0.0 7.
I2 0.Q 7

S

[N
b
\|)|_*.|,r;-g_'.p;.,,L_'..)y)x-.)”r,,—..-..-»-.—..-....-.-.........—A..A..‘.-.-..-.-.-.-...._»’-.AAA,_»-.-.‘

OB b)) OO = D00k R) D008 D OFGLOL— — o A0 G MLl Pro— e SRR = = COC D === R

1

X

1

1 3

v 37.2

1 37.2

1 0.0 5.0

1 2.z 30.4
25 1° 1.1 z29.4
24 1 0.3 7.4
2 1 .2 2%.6
P 1724 24.71 .8 32.z
i 15734 31.72 0.9 3.2
30 17¢4 37.03 0.3 31.7
31 1724 33,03 0.6 32.2
1 13734 43 .37 Q.0 3.2
2 1FEa 27 .43 1.3 31.7
3 1724 17.21 1.3 31.1
4 1724 30,77 1.2 3.3
< 124 13 1.2 32.e .
A 1534 34 0.4 Iz.2
7 124 33 0,Q 32
I 1 LS Jud:an 1.1 3046
< 1 4 Z3 1.1 31.1
10 1 3 15.% (R I} 30.0
11 1384 Z4.71 1.1 32.2
12 1734 2 AA 1.2 32.%8
13 1734 30,12 0.4 31.7
14 Z1wes 33.70 zZ.4 33.3
15 2 1934 Z7 .43 0.3 3z.z
14 2 19Ea 34,37 0.0 32.2
17 o 1ves 33.49 0.0 30 .4
1€ 2 17&4 27.37 .2 J 3z.z



TABLE 1
Daily Weather Measurements. Bogor, Indonesia, Cycle I

GATE TOLAR RADIATION MEAN AIR TEMP
—————————————————————————————————— RAIN WIND MAX ., . MIN,
DAY  MONTH  YEAR  E/al/d cal/em>/d cm/d km/tiv deg C deg C

XX XX XXxX XX . XX XXXXXX YX.X YXx XX . X XX . X

17 = 4z 1.3 e 3.z
0 s = 1.0 z 31.1
21 z 20,56 1.5 2 3.1
o2 2 30.13 1.3 2 30.4
23 z 38.57 0.0 3 322
24 2 34,22 3.2 2 31.1
25 bt 33.43 0.4 3 33.3
2 2 37.17 Q.4 3 33.3
27 2 40 .70 0.3 2 33.3
23 z 31.60 S.1 1 30.b
2y z 12.79% 1.3 (o) 3Z.2
1 3 26 .52 0.0 2 31.1 22.2
2 3 2e.07 0.4 2 31.7 22.2
3 3 31.0S 3.1 4 32.2 22.8
4q 3 19.01 3.1 4 32z 22.2
S 3 27 .24 1.4 2 31.1 22.2
& 3 24 .53 0.0 1 27.2 23.7
7 3 ) & 0,3 1 4 2.8
= 3 2.7 1 3 21.7
3 3 1.3 (o] 2 21.1
10 3 2.6 = 7 z1.7
11 3 2.4 S 7 21.7
2 3 0.3 2 4 5.0
13 3 [ 1 7 22.8
14 3 0.2 1 3.7 5.6
15 3 Q.Q 1 31.7 22.8
16 3 1.3 1 3z2.2 25.6
17 3 1.7 4 36.7 22.2
1& I H 1.% 4 Y-y 2.2
19 3 1° QL4 3 341 24 .4
20 3 17 .0 4 3A6.7 28.0
x 3 17 0.0 by S&.7 25.0
2 I 0,0 < 34.7 2.2
3 1724 1.5 1 34,7 22.2
3 13353 0.0 1 3¢6.1 2.2
3 1934 Q.0 3 3z.2. 22.2
K3 1954 0.0 P ILD .2
31994 37 .44 0,0 Z 30.4 2.8
3 15724 22.55 =.7 1 31.7 2B
pre 3 1734 3T FA G.4 1 32.2 2.8
30 3 1333 23.14 5.7 0 32.2 22.2
31 3 1724 42,41
1 4 2D 36.95 ; 0.0 1 27.z2 «1.7
2 4 1324 29.13 2.5 3 27.8 22.2
3 4 1924 33.7¢% 2.3 z 27.2 22.2
4 4 1704 33.45 5.2 0 32.38 21.1
S 4 1924 39.03 1.0 2 2.8 21.7
& 4 1924 3%.11 0.0 1 32.8 22.2
7 4 1723 26.44 o. 1 3.2 21.7



TABLE 1
Daily Weather Measurements. Bogor, Indonesia, Cycle I

DATE SOLAR RADIATION MEAN AIR TEMP
—————————————————————————————————— RATN WIND MAX . MIN.

DAY  MONTH  YEAR E/mZ/d cal/aomZ/d om/ a3 km/hr geq C deg C
X X XX xXXX XX . XX RXXXXX XX .X X XXX XX . X
2 B 33 &0 1 e 1
K4 a 1.3 P z 7
10 4 0.4 1 = z
11 4 4.4 3 ! kS
1z 4 2.7 1 - .2
13 4 1.7 1 .1 2
14 4 £,4 1 .3 z
15 4 0.4 1 g 3
16 4 2.5 ) .1 3
17 4 O.h 1 & 3
ke a1 2.3 1 @ 3
19 4 1 0.0 2 33.3 2
20 4 1 0.0 1 33.3 1
21 4 1 10.4 2 32.2 1
2 4 1 4.1 2 322 z
z3 4 1 1.7 1 32.2 ]
z4 4 1 0.3 1 31.1 =
2% ) 19 0,z 1 31.1 2
Z4 41 0.0 Q 3.1 =
27 4 1 2.7 0 1.1 2
za 4 1 3.2z by 2.2 1
27 4 1" 3.1 1 32.2 1
30 4 ! Q.3 1 3.2 1
1 S 1 1.5 1 3.z 3
Z S 1y 3.4 0 30.0 2
3 S 1 L0 Q 32.% 3
4 I 2.5 0 3.z X2
S S 1 3.2 2 32.2 1.1
& S 1 2.2 1 2.2 21.7
7 501 0.0 1 31.1 2.2
& I 0.0 z 3z.z 2.2
3 s 1 3.4 1 3.z 2.2
10 [ 0.7 1 322 23.3
11 S 1 2.7 1 31.1 z2.8
z S 1.1 1 32.2 211
13 S Jegi | 1 IT.2 . 1.1
14 S 1 0,7 1 2.2 1
S S 3.1 1 32.2 7
14 Sl 0.6 (] 30,0 =
17 S 1 Z3.71 Q.0 1 1.1 .8
12 s 1% 33.43 Q.G by 3.7 oL
19 S 1%@ 27.74 0.0 2 3.2 2.8
20 S 15z 25.24 &.4 1 T3.3 =1.7
21 & 1R 2.5 1 31.1 Zz.2
=2 < 197 Q.0 1 31.1 2.2
23 S 19E Q.0 > 31.1 ZZ.8
2 R R 7.4 o 31.7 2.2
S S 198 0.0 1 3.1 22.2
g S 157G 2.0 2 3z.2 Q2.2




TABLE 1
Daily Weather Measurements. Bogor, Indonesia, Cycle I

OATE SOLAR RADIATIGN MEAN AIR TEMP
e e e e e ——————— FAIN WIND MAX ., MIN.
E/m2/d cal/caml/d  cm/d INUVAR S
XX . XX XXNXXX XX o X XX

27 = oLz z P
2= & a0 0 22.z
=7 = [Nl 1 3 Pl
30 S 3 [} b 3.z 23.3
31 S 4 - 4.7 1 3.2 JaSaginc]
1 4 14 i 4.3 ] 30.4 21.7
2 13 =4 2 Q.0 (@] 31.1 21.7
3 & 4 3 1.3 2 1.1 21.7
4 & 4 3 .0 2 31.7 22.3
S & 74 Py 1.& 1 31.1 22.8
& & 74 3z 2.7 1 3Iz.Z z22.3
7 & 74 30,14 0.0 1 31.7 21.7
R & G4 31.0% 0.0 1 31.1 z1.7
7 & 724 24,22 a.0 1 31.1 22.2
10 & P4 17.11 1.3 1 31.1 o2
11 e 4 Z3.49 0.0 1 31.1 2.2
12 & 17E4 3C.ey 0.4 2 31.7 271.7
13 L& 19E4 35,95 a.0 2 31.7 .z
14 & 1y 4 .04 7.2 1 Iz 21.7
15 4 1974 32.53 1.0 1 32.2 z1 .1
14 & 1933 32.546 0.0 2 3Z.2 21.1
17 & 1934 33.77 1.0 1 32.2 21.1
16 A 17RS 32.33 0.0 2 31.7 2Z2.2
19 A 1734 30,7 0.0 1 32.2 23.3
2 4 1924 24,11 0.5 1 32.2 z2.2
21 & 1724 33.03 Q.0 3 30.46 21.7
g & 1724 2&.17 0.0 1 31.7 22
23 & 1924 31,42 0.0 2 31, 21.7
24 & 1na 32.32 Q.0 1 31.7 1.7
2% 4 1724 23.97 Q.0 3 31.1 2.2
z& & 174 27.397 0.0 2 31.7 0.4
27 & 1724 33.31 0.0 2 31.7 17.4
e 4 1934 R9.17 Q.0 X 30,4 20.0
29 & 1724 31.79 Q.0 1 JQ.A 21.7
30 & 174 33.76 Q.0 1 31.1 2.2
1 7 1324 22.10 .2 1 3z.2- 20.0
2 7 1324 32.47 1.5 (&} 32.0 Z1.1
3 7 1 4 2%.44 Q.0 (%] K . o 1
) 7 1 4 13,99 0,0 O 3. 1
S 7 1 TS .04 0.0 1 3 2.2
& 7 17 33.27 S.2 (¢] 3.2 200
7 7 124 20.72 Q.0 1 3z2.2 21.1
8 7 1924 32.47 0.6 1 32.z2 21.1
? 7 1724 32.43 0.0 1 3.2 21.1
10 7 1933 32.74 0.0 1 32.2 21.7
11 7 1924 24,02 0.6 1 3z.2 22.2
2 7 194 27.40 0.0 2 3.z Z1.7
13 7 1334 3007 0.0 1 31.7 22,2
14 7 19€3 33.30 0.0 2 31.7 21



VABLE 1
Daily Weather Measurements. Bogor, Indonesia, Cycle I
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TABLZ 1

Daily Weathor Measurements.

zal/ZemZ/d

xx X KCx XXXXXX

—

b b b b e b

p
CO QI LDV VN DO L O ODLO OO0 D OGO ¢ 0O O

= ke b s b e ks b e ks b e e e e ba s ke b s b b4 ke bt s b b Jh b e e b e jea pa s pa e

4
14
Za
'4
il
4
L
3
24
4
%4
734
1Q g
10 24
10 734
10 724
10 224 32.17
14 754 37.74
10 Kl 4.7
10 4 33
10 4 14.
10 i3 LA LT
10 24 PN
10 4 F3.1
10 4 37.&
10 74 3%.8
160 4 JUgui ™
10 754 34.1
10 74 33.5
10 754 32.54
10 T4 37.70

Bogor, Indonesia, Cycle I

AIR TEMP
MAX .
deg C
XXX

RAIN
cm/d
XX .X X X

MIN.
] eg L.
XX .X

B v 1.7
: 3 L. 2 o101
O 0 3 .1 1.7
1.0 2 .2 2.
5.7 B o 21,7
1.0 3 .7 20.A
1.0 < .7 21,1
2.3 4 .2 21.7
1O 2 o] =1.7
1.9 o - 20.0
Q.0 4 .z 21.1
0.4 e .1 21.7
c.5 4 2 21.1
0.0 4 = 21.1
4.5 4 z 21.1
(i 4 2 21.7
Py 3 .1 21r.7
O 3 : 4 21.1
] 3 5.0 Z1.7
0.3 3 3%.0 2.3
0,0 4 3.8 22.2
1.5 3 Iz.2 22,2
1.2 4 F3.3 2.
4.5 4 33.3 22.
4.4 4 33.3 zz.2
0.0 4 34.4 Z1.1
0.6 4 35.4 @2.2
0.0 S 34.4 22.
0.0 4 34.4 22.=
3 34.4 2.2
4 34.3 2.2
3 34.4 2.3
= 33.3 21.7
4] 33.3 2.2
S 33.3 ™11
4 353.3° 21.1
= 33.3 21.1
< 33.7 21.1
4 33.73 1.1
= 3S.H 21.7
4 33.3 2z.2
3 34.4 22.2
3 34.4 22.2
4 34.4 23.3
4 31.1 2.2
7 3%5.0 22,
. S 35,0 21.1
0.1 = 3z 22.8
2.5 < 34.7 Z1.1



TABL: 1
Daily Weather Measurements. Bcgor, Indonesia, Cycle I

OATE SLAK RADIATION MEAN AIR TEMF
—————————————————————————————————————— RATN WIND MAX . MIN.
DAY MONTH rERs Esmlszd cel foml/za cm/d bm/ing deg T deg T

XX Xx IR AR LR XN rx.X X XY .X XX ., X

it 10 i 3 LT 21,1
oz 1 0 4 3401 I B
23 10 0,3 < 33,3 I3.3
4 10 0,0 £ 31.7 7
st 10 QL0 = oL Z
Z4 i T 1.7 4 34.4 .z
27 1 3 Q.0 = IS4 1.
o2 1 ] - S.7 4 3T .¢ .1
=9 10 = 0.0 4 354 .2
30 10 . a.Q 4 34.4 7
31 e up S.3 3 32.¢ =
1 11 3 0.0 = 33.7 2
z 11 z 3.b 1 33.% pped
3 11 =3 Q.0 3 3.4 3
4 I B 0.0 4 IE L =
o 1: 4 0.0 3 I .7
“ 13 D 10.2 < ELINS 1
7 11 = 7.5 4 34,4 L0
o 11 = 1.0 3 311 1
£4 11 1 0.3 4 306 7
10 11 T 0.0 3 31.7 z
11 11 33 1.7 3 F1.7 .2
1z 11 35, .3 4 3407 O
13 11 1.3 4 IS .4 2
14 11 0n,S = Zv.4 2




Daily Pond Measurements. Bogor, Indonesia, Cycle I, Dry Season

CATE FaND CATE FOND LATE - PO~D
RV POND DEFTH oo FOND DEFTH  eemmememm FOND  DEPYH

1X XX LAXXXK X.aX XX XX X.XX
11 “ [ ; 3 L7 19 L7 a.73
11 ~ 13 1< “ T 20 : o2 G.7&
11 ~ [ < = [ ] £ o3 Q.82
11 ~ oS 1% £ oo ZQ & Ca . 2,90
11 ~ 4 1% 12 jara 0 2 S . C.92
11 £ 7 < A o7 20 = C& Q.80
11 3 ey 14 & [ z0 =7 Q.30
11 £ 7 14 r o3 20 [ Q.9&
11 2 =4 oS 14 £ ) 0.2 <0 & 0.95
11 & -4 D& 14 ‘- ] 0.2 20 0.93
11 A 54 | Ked 146 & (A Q.73 20 £ Q.33
12 & 4 2 14 A 27 Q.34 zQ [SEE- 0.y
12 3 24 3 14 A [ 0.74 21 2 i c2 .72
12 I 4 4 14 £ £ 0.54 Zi £ C3 0.77
12 & 14 Cs 14 oS OLET z1 & 1 Cs 0.8%
12 <3 =4 CA 14 - s 1.10 21 “ IS co J.31

2 [ ) -7 16 & 07 0,73 21 & 1 A Q.83

2 & 24 22 17 A CZ 0.73 21 A 1 o7 0.75
1z - 3 7 17 & 123 0,7 Z1 & : LI O.73
12 £ 4 oS 17 A 5 0.32 z1 “ 1= cy .94
12 £ 3 (23 . 17 ey C .90 21 L3 H 05 0.9¢

2 A Bl o7 17 4 A V.74 21 & 1 DA 0.53
i3 4 (e 17 & [ 0.53 =1 & 1 07 0.90
13 A z4 3 17 B Rt G2 22 & i -2 D.7¢C
13 A 4 3 17 2 o3 P43 22 A0 [ics 0.72
13 A <3 (8=} 17 A 0 [RSES =2 2 i 4 ¢.,83
13 & 23 [ 17 A os 0y 4 2z [ cs 0.77
13 £ =4 c7 17 ) av .72 o2 4 1 [BEN 0.33
13 & 4 DRSS 13 I3 ) Q.32 22 Al c7 0.4&0
13 A 3 29 153 £ o3 T z2 &t k] 0.90
13 & =4 LS 13 o (g 0.683 2z [ & C7 Q.93
13 3 4 ba 13 & [ S0 2z [N D 0.93
13 A ) 07 132 & 1S4 0.22 o - 1 JEES Q.50
14 A a [ 13 & D7 0.31 2z A~ D7 Q.83
14 A 3 23 1:% & (e 0.7C 23 [ CZ 0.7%
14 A 3 Ca 1:3 & [ 0,92 Z3 [ c3 0.&0
14 [ 4 (e 13 A os 0,7 I3 (SIS XD C4 072
14 £ T7Es 24 12 I3 na QL0 23 1 ] (=2
14 4 1734 7 13 & a7 0.73 Z3 (2 & C4 083
14 & 1 4 PR 17 £ [y 0,72 z3 [ i o7 0n.75
13 A 1 a oy 15 £ -3 O L0 3 C 1 i 0.71
14 & 17934 oS 17 £ o4 .73 23 [ ¢ C¥ (Rt
13 A& 1vEg D& 17 & [ 0.9 o3 L1 oes 0,75
14 Ao 1734 07 17 3 [BEN C.67 23 [ R [2E3 0.74

] r 17543 cz 19 & o7 IWI=TR) =23 £ 1 L7 O.S0
1S A 1734 c3 19 & i3 G.70 24 & 1 cz Q.48
1a & 1734 4 17 4 129 0.92 zk ¢ 1 C3 0.73
15 6t 17934 CS 17 & oS 0.3 26 &2 c4 Q.40
13 6 1324 6 1 & DA Q.88 2 & 1 B} 0.7&

¢ 318yl



DATE . FONT DATE FUND DATE FOND
———————————————— FOND DEFTH ——mmem—m————e ——— PONG DEFTH

Ta " ¥
XX KX X XXX X .XX XX XX X xrx XoXx XX XY XX

ot 17 (s “ e 11 7 cs

3 1 3 [ £ 7 L7 11 - [

24 vy D 3 7 7 [ 11 7 D

73 1754 O 7 Sl 3 11 7 o v,

b 1 3 s 0 7 7 1 ) 11 7 o S

o 1784 Dt Q. 7 7 17 [ 11 7 0s ]

z¢ 1524 oz o 7 70z 3 11 7 i O

27 1924 [ 0 7 7 1 [y 11 7 07 @]

= . 17549 T3 O, 7 7 1 1z 7 [ [o}

z7 & 1734 3 Q 7 A [ 12 7 o3 0.

27 & 17324 IS O 7 7 1° jah 1z 7 ] SR

-7 A 1724 o ) 7 7 17 DL 2 7 oS G0y

el 1934 7 0. 7 7 17 0z 1z 7 (S 0L 90

-7 A 17343 T O K] 7 1 [ 1z 7 7 0,32

27 & 157%4 iy 0 B 7 1% [ 1z 7 oz O.a4

27 A 174 0= ] B 7 1 T4 12 7 O [

o Ho 174 Iz [n] =2 7 1753 s O UFQ 12 7 L 1.00

27 & 1¥ES nz Q S 7 1ea Lk 0.82 12 7 fars 1.00
a 7 19o4 oo 0 & 7 1734 7 3.90 12 7 07 C.74
4 7 JRCFEE [ s} & 7 1zd e [RI=73% 13 7 1 cz 0.32
4 7 1954 T4 [} = 7 iTma sy [ 13 7 1 H GLEd
4 7 19&3 ks 0 2 7 153 oS 1.0Q0 13 7 1 [ O.32
4 7 1933 oE O S 7 1704 L 0.3¢& 13 7 1 [ Q.90
4 7 1wEa 7 O 2 7 1734 o7 .94 13 7 1 A 0.32
3 7 1 4 [ O i 7 1 [ 0.7% 13 7 1 C3 0.90
4 7 1 4 'y 0 E4 7 1 B e 0,22 13 7 i- z ¢c.72
4 7 1954 LS [« 9 7 1 4 4 Q.74 13 7 i o7 0.5
) 7 1354 L4 1 9 7 1 5 TS 0.87 13 7 1 o Q.92
& 7 19=4 07 QLG ? 7oL a ] .76 13 7 1 Tid .94
s 7 :9=4 Cz Q.90 9 7 ivea o7 0.868 13 FAEEE o7 0.%4
] 7 1954 3 Q.82 v 7 1334 Cx 0,7% ia 7 1 [y 0.&0
s 7 1734 o4 0. &L 3 7 1w Dokc T 0.%4 14 Tt o3 T Q.30
= 7 1754 o= 0,50 7 7 1323 [s 0,99 14 J 1 Ca Q.7&
s 7 1734 A 0.0 5 7 1734 R 1.00 14 71 oe 0.2¢
5 7 1934 -7 Q.74 k4 7 14 (R i4 7 1 P 0.73
= 7 17n4 o (XT3 10 7154 0.71 14 7 1 17 D.LEE
5 7 1yEa oy 1 X 10 EERS RS Q.78 14 7 174 C= G.74
5 7 19=4 oS ' 10 7 17E4 0.70 14 71w ( DL
S 7 1755 04 10 7 1 3 .8z 14 7 1Ens [SIRCEE
< 7 1324 07 10 7 17Ea Q.87 14 7 194z 053
& 7 1° Iy 10 7 1524 Q.7 145 7 1 4 7 Q.97
bH 7 1° .3 1¢ 7 Yy 0.6& 1S 7 1y=4 [ 0.0
& 7 1 [t} 10 7 1 4 0.7 1% 7 1754 [ Nn,7¢&
& 7 1 oS 1¢ 7 1724 099 15 7 1 4q 4 0.92
& 7 ! Ct 10 7 1 4 1.00 g 7 1 4 P 0.%¢4
& 7 1%x4 -7 10 7 1934 .74 15 7 134 C& 0.7&
4 7 1324 =] 11 7 1724 0.8 & 7 1%&s c7 0.9C
& 7 1984 Cy 11 7 1354 0.75 15 7 1384 ca 0.38
[ 7 19%4 LS 11 7 1924 0.80 15 7 1384 cy 0.9
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Daily Pend Measurements. Bogor, Indonesia, Cycle I, Dry Season

DATE FonD DATE ErND oATE FOND
________________ FOND OEPTH e FaOML DEFTH B ittt FPOND DEFTH

OARY MR T YEAF LAY MIDTH YEAR m oA MNT YEAR m

XX XX X XXX XX XX XXXxX X XK XXXX X . XX

S 7 b 0 7 12 (RN -4 B oy 0.v4

S 7 Lk 7 1S R =4 / Lo [
1% 7 3 o7 7 [ R Za 7 Lié (R
14 7 14 o 7 o7 ¥ A 7 L7 [CI='N
14 7 ;4 3 7 s 8 5 7 2 .85
1& 7 14 ca 7 oy s 7 T3 T 0LEa
14 7 t 4 [ 7 A pgid 7 T4 ¢.94
1& 7 1 L 4 7 (&7 g 7 cS .99

& 7 1734 c7 7 07 P z cé 0,93
14 7 1724 (e 7 o2 STy} =5 7 -7 0,93
14 7 1yE4 iy 7 C3 Q.90 7 [ Gz
14 7 1724 [ 7 T4 .74 7 cy 1 .00
14 7 1553 il 7 oS 09,94 7 oS Q.93
14 7 1524 07 7 DN g.3E 7 RIS ¢LyE
17 7 1725 oz 7 7 0.54 7 L7 0.5
17 7 1734 z 3 7 (M= 0.2& 7 [y 0030
17 7 173 1A 7 (] 0.9 7 [y Qe
17 7 1924 [ 7 [ CL9:3 71 ca O .84
17 7 1924 S Z1 7 DA 1.00 7 1" rS L8
17 7 174 C7 2t 7 07 C.92 7 1 Cé& [
17 7 1 3 D 22 7 oz DI 7 1> 7 Q.93
17 7 17354 7 2z 7 [N 0.324 7 1 > Q.36
17 7 1 4 [ G [ o2 7 -4 C.26 7 1 3 G.95
17 7 1 ala) QO,70 22 7 [ 0,52 7 1< < ¢.573
17 7 1 0z 0.&7 2 7 (1073 0.6 7 1 3 Q.90
13 7 1 c2 [ z2 7 c7 0.90 7 1 0,73
13 7 1 L3 0.37 22 7 [t n.,74 7 1y [ G.81
138 7 1 -4 .50 2 7 7 0.94 7 1= .3 G.&z
12 7 1954 cs5 0,92 7 oe .93 7 173 [ 0.75
13 7 15249 CA Q.74 7 04 Q.98 7 i7 ce= O.7¢
12 7 1734 Z7 O.&7 7 o7 Q.90 7 17 c¢ 0.9?
1e 7 (e ‘0,84 7 co n.33 71954 o7 *1.00
18 7 1+ [ .94 g o3 0,54 7 1wes T Q.90
1= 7 1 os Q.27 7 4 0.33 7 1Eg Zy Q.97

& 7 17 Lit. [ 7 s .90 7 1 3 L= Q. ¥9
12 7 1 D7 Q.4 7 [ 0. 54 7 1 [is 1.00
19 7 oz 0,81 7 £7 0.4 7 1 L7 0.%3
19 7 .3 020 7 o CQL5E 7 1 [ 0.7%
17 7 4 0.uS 7 (e 0,54 71 I3 O Sz
17 7 [ 0.7y 7 .77 7 1 () D.93
17 7 Ca 0,70 7 [SIR= 71 LT 0.93
17 7 7 050 7 0.29 7 1 Ce 0.%3
17 7 I3 0.&3 7 0.6k 7 1 .7 077
19 7 oy 0.90 7 O .34 7 i o O .26
12 7 = Q.v7 2 7 0,93 7 1 [ 0.97
1y 7 HS 1.00 24 7 0.93 7 1 K] 0.99
12 7 07 0.7 z3 7 .90 7 1 Tiz Q.2¢&
20 7 cz 0.%0 24 7 , G.91 7 1 D7 C.93
20 7 C3 0.90 =4 7 0.94 7 1 c2 0.83
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CtATE FiaND . FIarin

---------------- FOND DEFTH FriD DEFTH
m

XX XX X .XX

23 7 1 Z = 15 7 b [ =
v 7 1 iy B 1 7 H [ (=
=y 7 1 z E 7 =4 [N
zy 7 1 = 2 b 7 oS 0.9%
29 7 1 2 B 177: ) 7 Cr 0.y7
e 715 3 ERE T T oo.as 7 C7 T 0.9%
29 7 1y 3 21739 0.97 7 g 2,90
o7 7 1734 o = = 1924 .34 7 5 Q.57
z 7 1yEs 2] 3 S 1784 0.93 7 L (eI
29 7 1734 ] 3 = 1724 0.72 7 1 ol [
30 7 1953 D 3 ] 1 3 <G LRE 7 19 o7 0.7
30 7 1724 iz 3 s 1724 G.372 b i cz C.20
30 7 17z4 2 3 219354 0.99 3 1 - 0.5
30 7 19343 i~ 3 2 1¥24 0.9y = 3 o4 O s
30 7 19=4 I 3 B Rt 0.e2 < i oS CLses
30 7 1724 C 3 = 1534 't Q.90 < 1 s 0.30
30 7 1754 I 4 = 1030 [ Q.72 c 17 [ O.94
30 7 1954 i 4 = 1754 [ [CI =1 1 T Q.39
30 7 134 g 4 & 174 C [ 2 [ o2 O.o5
20 7 1924 o3 ) = 1 3 [ 0.4 S B 1- o a.57
30 7 1¥=z4 07 4 T 172S i ¢.8¢& = RO 0.95
31 7 1533 o~ 4 31 [ 0.%5 & =1 0.23
31 7 17yE4 (o 4 &1 C3 G.99 7 AN O.53
31 7 17=4 C 4 31 o7 1.00 9 1° G748
31 7 1 4 C 4 = 1 ) 0.97 ¥ 1 .92
31 7 1725 c 4 = 1 D& Q.83 v 1 0,93
31 7 1724 [ 3 o 1 ny 0,71 £ 19 CGL.Sn
3t 7 1 S R (s G.84 2 1 0,91
3 7 1 S 2 1 C3 O &4 g 17 O.ez
31 7 1 = = 1- [ 0,26 7 iy o3 Q.%0
31 7 1 3 & [ 0.4 9 1y o 0.3
3i 7 1° & = 1° 4 T0.80 g = 1 0= C0LF)

1 2 13 i N By 1 <7 .95 7 o I - Q.E7

: = 1 C < = 1 0.92 1G o M 2 Q.73

1 =1 [ = s 1 (A= 10 EEE [y QL E0

1 I [ = 21y G LQ R [ A=y

1 o 1 [ S = 1% .55 10 B 1 [

1 o1 i = D & Q.83 10 SR [

1 SRS L & RN 0.2k 1 = v

i =t é =1 o2h 1Q 2

1 S| 0 & [ .94 10 [ | [

1 A | [ & = 0,76 10 R Ls

i SR o & [ER B 0.20 10 = S

2 IS | [ & i 1754 D.92 10 e oy

z IS | [ [ = 1FEs (S 11 [ 5 o2

2 1734 C & S 1734 a.92 11 & 1934 cs

2 o 1984 I A S 1934 D4 11 & 1vE4 c4

2 I 1924 o & & 1935 0.55 11 2 1534 cs

z T 1754 c & g 1984 0.53 11 2 17as cé
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Dry Season

OATE FOND DATE FOND

DATE .
________________ EnipD UEFTH e m e — FOMND DEFTH

MZNTH  YEAR

Al

4 15 = 1523 07 =t 1 4 0.%1
%4 1& S 1723 L 21 1 o7 .36
= Z4 16 = 19E4 iZ3 -1 1 e 0,92
= 24 1¢ S 1yE4 -4 21 1 c? 0.99
2 =] 14 = 17243 [ =1 1 | ) 0.%7
= 4 07 O.&3 14 o 1vEa T 21 ! e T oo.as
E] cZ Q.82 1& = 1 E] o7 21 1 07 Q.92
>4 o3 0,22 1& = 1 4 i o2 1 cz 0.85

;4 (s Nn.2S 1¢& < 1724 oy -z 1 c3 .54
4 [ Q.72 16 2 1 4 DS 22 1 c4 0.90
] [ .74 14 179 PRI prgacy 1 S Q.95
3 7 Q.23 14 ] 1724 07 2z 1 C .98
= 4 Daes Q.29 17 T 1v&4 o2 22 1 ~7 .97
3 ) cy 0.7y 17 2 1734 g3 2z 1 Pagey 0.4
& 4 0% 0,99 17 S 1554 D y 1% 7 Q.99
2 28 [re 0.7y 17 B 1724 D 1 | 2 1.00
& El 07 0.74 17 S 19Es Cé& 1 ne 1.00
o 4 cZ 0.39% 17 Q 17324 27 1 o0z 0.74
4 Z3 0.8? 17 2 1734 cz 1 CcZ .83

4 174 0.70 17 < 1334 (a4 23 S 1 3 0.8

£ 4 [t 0.92 17 2 17734 | ) 3 = 1° QL&
g 3 4 0.37 17 < 1734 D4 z3 = 1° 0.94
] c7 0.&3 17 S 17Es L7 232 s 1 Q.97
a8 [ 0.86 18 3 19%4 c2 23 R 1.00Q
S c3 0,92 18 2 1933 Cc3 23 I & 0.e7
=2 s Q.29 13 2 154 T4 3 = 1- Q.99
& | 25 1.00 18 S 1924 [ 23 = 1 ) 0.99
< 07z 0.96 18 3 1724 Cé& 23 = 1- L4 C.74
3 [agey 0.94 138 = 173 c7 <3 = 1- 07 0,93
3 23 Q.95 18 =2 1 L) (ot 24 [CEEED c2 0.90
8 4 0.3 18 & 1734 [ 24 FER C3 0.90
2 b T0.9% 18 < 1724 DS - 24 o 1 c4 "0.90
= Y. 0.1 18 B 15&3 D4 z4 = 1 CS 0.9%
Z c7 0.97 e 3 1534 07 2 1 C# .88
2 Ccs 0.1 20 1934 (g 24 C 133 27 0.91
2 3 7 0.9y 20 1524 3 24 1 = Q.96
3193 [ 1.00 20 1923 (g =4 Cy 0.99
3 173 Lis 1.00 z0 17:Z4 cS 2 = b 1.00
3 19% o7 Q.94 z0 1734 ('3 24 Z J 3 0.90
O ey 0.37 20 1723 z7 4 = 1 07 .72
= 1734 c3 0.€7 0 17&4 [nie3 =S 1 c2 Q.33
Z 1734 24 Q.74 20 1724 Y pida) 1774 o3 0.87
B 1934 (] 0.3 zZ0 2 1 3 oS it 17 Ca 0.89
21924 Ca 0.32 20 2 1749 JRE pie] I & cS 0.92
3 19324 (wird .89 20 3 17%:4 07 g = IR cé .84
3 1954 [t 0.68 21 S 1724 c2 P [ R c7 .89
8 19%4 129 0.72 2 = 1724 23 it 301 = .90
8 1984 ns 0.99 21 8 1924 z4 S 2 1 (o) 0.99
B8 1964 D& 0.97 21 8 1984 cS 2 301 DS 0.99

¢ 318Vl



€1

Daily Pond Measurements. Bogor, Indonesia, Cycle I, Dry Season

CATE . POND [ATE FoD OATE FOND
————————————————— FOpDe DEFTH e Fonn DEPTH e e Fann DEFTH
DAY MONTH YEAR m DAY  MIONTH YEAR m DAY  MONTH  YEAR m

XX XX (XXX X.XX XX XXxX X.XxX XX XX AX XX X XX

25 = 1- €2 30 4 s G,?3 3 v 1 LE .97
os P 1 07 30 4 [ [ S 71 L4 1.00
Z6 = o 30 4 i’ 0.2% 3 A 07 0.9>
g B 1 3 30 4 E [E £ 4 R (g 0,23
24 ER N o4 30 4 Ty .9 4 Y 1534 [ O &2
24 A D= 30 4 s T 0.y 4 71934 ] 0.8
o6 ERRE CA 30 3 [ 1.00 L3 v 1524 oe 0.93
z4 I c7 30 2} D7 G.93 4 Y 1754 C4 Q.87
26 a 17 D= 31 : El o2 0.8y .4 7 1753 c7 O.62
24 =1 cy 31 = 4 [l 0.2y ‘4 71934 ca 0.5
z6 S 1 oS 31 = 3 ca O.93 L] 4 1584 9 0.97
24 17 L4 31 3 4 hetsd 0.74 4 7 1924 oS 0.99
24 1 L7 31 5 3 Ch G.e3 4 Y 17534 L& .00
z 1 gy =1 ] 4 7 0.91 4 7 1734 nz 0.y4
z7 1° 3 31 ] 4 [t} .90 S 7 1FES iz .95
27 B 1" 4 O.&3 31 ] 4 [ [ S 3 1734 C3 0.8
<7 e 1 [ 0.97 31 3 -4 0Ls Q.97 o 7 1784 C4 0.93
27 = | & Q.34 31 < :4 Ois 1.00 o ? 1734 co Q.94
z7 R & 27 0.%% 31 = =4 7 0.9¢& s Y1984 C ¢.g9
=7 =] 1 (= 0.9z 1 7 4 o2 G¢.3¢ < 7 17&4 27 Q.91
27 2 1 7 0,979 1 7 e £3 Q.34 s 7 1FE LE 0.9¢&
7 Z 1- oS 0.7 1 7 4 O.84 =1 7 19 7 0.97
27 B 1° D O.92 1 7 CcS O.EX < 7 17 0s 0.99
27 o 1" 07 0.93 M 7 & Q.70 o ? 17 [8FY 1.00
2z =g Dodrg 0.33 1 £ c7 ©.87 = 7?1 uz 0.54
8 2 1- C3 .22 1 4 [y .82 & 7 1934 c2 0.87
ped=y P ¢ 4 0,90 1 7 [ .97 & v 1934 3 O.&7
2B 3 1 [ 0.93 1 7 LS 0.9% & N4 1784 c4 Q.90
23 I S 0.€7 1 k4 LA 1,00 & Y 1384 s, 0.93
23 2 1y c7 0.9% 1 ki 07 0.9¢& & 7 1934 ce 0.87
23 ] 17: e ¢.€4 2 K4 o2 .23 [ K4 1983 c7 G.&5
28 = 1:7& C7 T0.92 2 7 o3 ‘0.84 & 7 cg 0.99
2E 5 174 b Q.99 2 ? 123 0. 84 & 7 o3 0.9
2s & 1724 D4 1.00 2 4 cS 0.94 & ¥ oo 0.9
ze o 1974 07 Q.94 2 ? Cé& O 80 & - K4 LA 1.00
27 }y.24 2 0.35 2 7 7 .82 & K4 L7 G.9%
2% 1924 3 O.63 z v ge] QO.EC 7 k4 c2 090
oy 1724 -4 Q.53 = 7 e 0.78 7 ? = 0,9
Z7 1934 D] Q.98 z v b 0.77 7 7 3 0.6S
o 1534 D3 0.2 z ¥ [t 1.00 7 s Q.75
ey 1723 27 0,74 2 7 07 Q.9 7 A gt [ 0.4
i 1724 e .70 3 ? 1 cZ ¢.83 7 7 1534 c7 [ =]
-y 1 3 [ 0.9 3 kA [ 0.&4 7 < 1y Cz (A% 22
@9 1 4 0.97 3 K 1° -4 Qa3 7 v 1754 c? 0.9%
=9 1 3 1.00 3 ? 17 [ Q.94 7 7 19a4% s Q.99
29 17354 07 .94 3 g 17 c4 0.95 7 Y 1984 s 1.00
30 e 1734 cz 0.80 3 7 1% c7 0,932 7 ? 1934 L7 V.97
30 2 19724 c3 .52 3 ? 1 cs 0.87 ] v 1984 cz2 0.e4
30 B 1954 4 Q.84 3 9 15&4 ce 0.97 & 7 1784 c3 0.88
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Dry Season

CATE POND OATE FOND DATE
- FOND DERPTH e PCIND DEFTH e POND
DAY MONTH  YEAR m DAY MONTH m DAY MONTH
XX XX XXX X.XX X XY X.XX XX % X
& 4 1523 4 0.90 1z k4 1 a 0,9 17 7 o3
& . K 1924 S .74 12 7 1554 [ 7 7 c4a Q.93
] 7 1724 [ 3 0.5 2 4 1734 O.ae i7 7 CcS ¢.94
& v 17%4 c? 0.71 12 k4 1724 .92 17 v [ .85
& 71924 s 0,82 13 71923 (=2 17 EA S 7 (N 2=
o 7 1924 [ 0.9% 13 ¥ 1724 0.z2 17 Y1734 c2 Q.89
S y 1724 DS .99 13 Y 17&4 C Q.84 17 B 1v&4 et 0.9&
] ¥ 1734 ne 1.00 13 ¥ 19&4 [ Q.73 17 ¥ 1724 o 0.99
& K2 19&4 g 0.,9% 13 g 1784 cé Q.63 17 -7 1524 L4 Q.91
9 7 1924 c2 0.80 13 T 15¢s c7 G.92 17 ¥ 1784 07 0.9¢
4 4 1924 3 O.€e1 13 K 1784 ce 0.&R 13 ? 174 c2 c.exs
<? 7 19&4 Caq Q.83 13 g 1734 [ Q.93 1& Y 13734 C3 Q.88
? K 1724 [ 0.92 13 7 1724 ns 0.94 =) K4 1724 [ Q.94
9 v 1724 C& Q.80 13 b4 1924 (413 0.932 15 Y 1784 co 0.94
g N4 17&4 c7 .83 13 7 17&4 L7 0.94 1& 7 174 C4 O.ex
9 7 17234 ce 0,53 14 4 17 o2 0.8Z2 1& 7 19&4 c7 0.90
k% 7 17&4 Cy V.97 14 v 1 C3 Q.83 et 5 1734 Cc3g 0.64
g v 1984 G 0.99 14 7 1755 () C.82 18 7 1734 (4 .29
=3 7  19€4 ns 0.97 14 ¥ 1984 cS .92 12 T 174 e 0.9%
9 71724 07 Q.93 14 7 1784 [ 0.30 18 7 1933 06 0.92
10 71934 o2 0.3 14 v 19&4 c? 0.90 15 7 1984 jalrd Q.96
10 9 1554 3 O.&4 14 g 1724 cz 0.90 19 K 1734 c2 0.83
10 7 1983 jor) 0,94 14 Y 17&3 Cy Q.97 19 Y 1924 3 Q.83
10 4 1984 CS 0.96 14 K4 1784 | ) 0.97 19 v 1534 ca Q.92
10 ?  19&4 cé .85 14 9 1923 ni& 0.82 19 Y 1524 S 0.94
10 g 1934 c7 Q.92 14 ? 1734 07 Q.92 19 ? 1784 cé .64
10 T  13&4 C3 .50 15 ¥ 1935 cx Q.84 19 ? 1924 c7 Q.90
10 7 1984 c? 0.93 15 ¥ 1934 3 0.86 19 T 19E4 ce 0.99
10 9 1984 Ds 0.9y 15 % 1933 () Q.84 19 K4 1984 c? Q.98
19 7 1984 (£ 0.392 15 ? 17324 [ 0.94 19 g 1924 S 0.97
10 7 1584 o7 0.9z ] 7 13924 C& 0.23 19 71934 D& 1.00
11 g 1924 ‘2 0.79 13 ? 19&4 c7 0.%4 19 Y 19=4 [ard Q.96
11 7 1783 3 O.&60 1% 7  1%E&4 e <o 7 IvEq Ccz 0.8¢
11 3 1924 Cc4 a.24 1% 4 1724 [ <0 Y 1934 .3 - .83
11 g 15&4 [ Q.91 15 Y 174 i pde ¥ 19T3 c4 0.90
11 7 1924 C& 0.7z S 7 1724 Q4 2 20 7 1724 cs 0.92
11 Y 1984 <7 0.83 S Y 1934 g 0.93 Z0 T 1984 ce .82
11 7 1974 oz 0.23 14 T 1yE4 2 [ Z0 7ol c7 Q.83
11 ¥ 15&4 c7 0.9 1& Y 1v34 L3 0 Y 1584 C& Q.97
11 K 157&4 oS [ 14 7 1924 =4 = 20 k4 1754 Cy Q.98
11 7 1964 L& 0.8% 1¢ 71934 cs 0.94 z0 T 1734 LS .99
11 7 19€4 o7 0,71 1& Y 1724 [N Q.72 Zo 7 1734 Cis 1.00
12 3 17&4 ~~ 0.9 1& 7 1954 C7 1.00 20 Y 1584 o7 0.%94
12 7 1784 =3 0,22 16 7 1724 cz 0.90 21 k4 1784 c2 ¢.e0
12 7 19&4 4 0.90 16 7?1984 cy 0.90 o1 Y 1734 C3 0.82
12 T 1984 cs 0.94 16 7 19&%4 0s 1.00 21 7 1784 c3 0.84
12 4 1984 c& 0.90 16 K7 1933 Die 0,94 21 ¥ 154 S 0.94
12 9 1984 c?7 0.94 14 7 1924 D7 0.6 1 4 19&4 cs 0.92
1z v 1984 s 0.9¢ 17 ? 1984 c2 0.84 =1 7 19&4 c7 0.88
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Dry Season

DATE FOND DATE FunD DATE POND
———————————————— FCmD DEFTH e it Fritin LEFTH ittt RN HEFTH
DAY MONTH  YEAF m DAY T H m DAY  MOTH YEAR m

XX XX XXXX X . XX XX XX ¥ . XX XX XX ¥XXX X .XX

z1 0.87 6

kol

7 7 - < 3 13 27

21 . 7 0.Y7 A 7 3 0,23 0 A pags] .80
21 v Q.99 2¢ 7 4 O 84 30 I [ 0.97
21 ¥ 0,75 =k 7 ) .74 30 7 1 | Ah) 0.99
z1 < 0.90 pat 7 TE K- 30 ¥l 04 O.90
Iz 7 0,92 24 ¥ 7 0.9¢ 30 7 s 07 0.90
= 7 0. 6 7 (=) O.e8 1 10 1% c2 O.&4
22 v Q.54 Z @ Y 0.9y 1 10 15 C3 0.24
22 ) 0.94 =6 & e 0.99 ot 16 1% C4 0.96
22 v Q.50 25 v L4, .24 1 10 1y CS .98
prided ¥ [ zh K4 7 0,82 1 10 171 ce 0.8%
oz 7 = =7 ¥ fagd 0.50 1 1o 14 c7 0.0
jrignd 9 .94 =7 ] C3 0.90 1 HEC D] .97
o2 v Q.97 -7 2 C4 Q.73 1 o v (a4 a.92
=2 I 0,93 =7 7 i D) Q.92 1 10 1%%4 [N Q.97
z2 ¥ 0.0 =27 £ 1° A 0.93 1 10 1924 L& O .24
3 v X Q.84 =7 v 1° c7 0.71 1 1 1 4 ny7 0.91
23 4 3 Q.&4 27 < H [ 0.92 2 HRV] 1554 cz Q.88
=3 9 r4 0,82 27 5 155 <y 0.9 z a0 1vn4 c3 [ =154
23 g 5 0,52 z7 & 1524 [ .97 2 10 1534 4 .78
=3 7 Cr Q.90 =7 v 1963 nDiA 1.00 2 0 19&4 5 O.9¢
=2 ¥ 7 .30 27 7 15324 07z 0.738 2 10 154 c¢ Q.96
3 7 (= Q.&4 8 k1 154 2 0.94 < 1 1594 (o4 0.9%
3 K4 CY Q.99 2 ¥ 1984 C3 Q.84 2 10 15Ea Cc3 O.91
23 ¥ 0s Q.97 z2 7 1554 C4 G.21 2 1 154 ce C.v

=3 7 D& Q.3 28 37 17z4 [ 0.83 2 U S < 0.99
232 ¢ D7 O.90 8 7 19214 Ct 0.€1 z 103 E Lié& Q.93
24 ? 1 cz 0.€2 =3 7 1724 7 0.82 2 1G ! 4 n7 Q.79
25 7 19 3 O.82 3 7 1784 & Q.82 3 10 1724 z Q.93
24 4 19 c3 Q.22 28 K4 1733 oy 0.93 3 10 1924 C3 0.6
z4 ¥ 1° 841 071 23 v 15&4 oS 0.97 3 10 1284 4 0.9%
2 k4 1 [ 0.&3 2 S 19&4 LA Q.9¢ z 10 1 4 s 0.%4
=4 ] 1 -7 [AP=TH 2 T 1784 07 0.90 2 0 1Y Es Cé 0.9
z4 EEEEE Cca 0.a0 z 7 1¥Ea (al 0.33 ks 10 1534 c7 1.00
=4 3 1 -9 0.7 z 3 1554 .3 O.a2 2 10 1 4 ce 0.92
24 ¥ 19 DS 0.9% 7 T19E4 C4 0.74 2 19 154 co 0.99
za 31 D 0.8 o9 7 1 re N x 10 1534 ns ©.97
24 71 07 0,85 27 701 D) 0.8% kS 10 1334 L .74
2% 71 cz 0,0 3 EA 7 087 3 100 1784 07 Q.97
5 k% 1- (i € L,52 s v 1 2 Q,7¢ 4 S 1754 o2 Q.&3
o 7 1" [} G L a0 g ¥ 1F oY 0.94 L] 100 1924 3 Q.85
S 71 s 0.0 >y 2 g [e 324 4 100 1734 ca O .90
25 71 C4 0,30 o Y1 D4 0.98 4 PRAN RACE] S 0.?93
pas) k4 1724 C7 0,33 g &4 1 07 0,96 A 1¢ 1724 Cé 0.868
S 7 1784 [se=4 QL83 3 P 2 U.E3 4 10 1724 c7 0.Ee9?
25 7 1924 e .99 30 g 1 C3 0.84 4 10 1784 CcE 0.85
jats] Y 134 s .97 30 g ) 0.3 4 10 1984 c? 0.98
z3 ? 19%:4 06 .80 30 v S 0.94 4 1 1984 [ 0.99
2% 7 17&4 07 0.8t 30 9 Y 0,92 3 10 1584 ns 0.93
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Dry Season

DATE FOND ODATE FOND NATE POND
———————————————— FPOND DEPTH e FOND DEFPTH e FONDs LEPTH
DAY MONTH  YEAR m DAY  MONTH  YEAFR m [AY  MORTH YEAR m

XX XX  XXXX X.XX XX XX  XXXX X . XX KX XX OXXXX X.XX
4q 10 1329 07 Q.94 ? 10 1934 Cé O.&Z 13 10 1784 D¢ 0.96
S . 10 19324 oz 0.31 9 - 10 1534 c7 0,90 13 T 13%4 07 0.E6
S 10 174 C3 .60 9 10 1984 o 0,64 i4 X 1534 cz .87
s 10 1924 ca 0.&8 K 10 19=4 g 0.9% 14 1o [ 0.87
s 10 1734 oS 0.%3 5 10 1534 ne 0.99 13 IRV & C4 G.9%
< 10 1774 D .74 9 10 17&4 D& .82 13 10 1 co Q.96
s 100 1754 7 0.94 9 10 1924 07 G .aé 13 1001 Cé Q.96
S 10 194 o 0.93 10 10 1534 cz .30 14 16 v g 0.94
S 10 194 c? .98 10 10 1553 Cc3 O.86 4 10 1 Ce 0.92

' s 10 194 0s .4 10 10 1734 24 Q.98 14 01 ce 0.97
S 10 1§34 L14 0,87 10 10 1 K oS 0,92 14 MU R ns Q.97
5 10 1754 brd 0.95 10 10 1934 C4 .55 14 PECI 3 0.96
1 10 1784 Lz 0.84 10 10 1923 7 0L B 14 10 ys 07 0.e6
[ ic 1754 23 0.36 10 10 1724 Ca .91 15 o1 c2 0.5
& 10 1934 C4 0.92 10 10 1733 Cy O.90 is 10 1% C3 G 85
& 10 1924 C5 0.94 10 10 1724 [ .99 s 14 1534 [} 0.4
& 10 17%4 cé 0,84 10 10 1734 L4 1.00 1% 10 1754 S 0.91
& 10 1924 c7 0.70 10 10 1934 7 0.99 S 16 1924 Cé 0.90
& 10 174 ce 0.9 11 10 1753 2 O.82 135 10 19&4 7 0.82
& 10 1734 cv 0.98 11 10 17245 C3 0.86& 1S 10 1554 ce 0.84
& 10 178235 0% 0.9 11 10 1534 4 0.9& b} 1¢C 1984 7 0.98
& 10 1934 D& O.e4 11 10 17%34 cs Q.96 15 10 1933 ) Kha 1.00
& 10 1954 07 0.92 11 10 1724 C& Q.95 1% 10 1584 Lé 0.96
7 16 17&4 cz ¢.86 11 10 19354 7 .82 = 14 1724 n7 0.82
7 10 174 c3 0.€6 11 10 1784 g .92 1¢ 100 1553 c2 0.0
7 10 1724 c4 0,92 1t 10 1934 C? 0.92 1L 10 1734 C3 0.82
7 10 17&4 s 0.92 11 10 17&3 ns .99 16 10 1538 ca 0.90
7 10 1 4 c4& 0.90 11 10 19%4 ¢ Q.96 16 10G 1584 S 0,92
7 10 1954 c7 0.68 11 1¢ 1734 o7 0.9 14 10 1584 ce 0.86
7 10 1954 [ 0.38 12 10 1734 2 0.2 1& 10 1734 c7 0.88
7 10 1954 cYy 0.98 12 10 19&4 C3 0.87 14 100 1984 & ¢.e5
7 10 17&4 o0s 0.99 12z 10 1734 L4 0.93 1& 10 1934 v Q.99
7 10 1724 (&1 Q.85 12 10 1784 (At 0.93 14 10 15%4 ) 0.99
7 10 19&:4 D7 0.90 2 10 1783 Cée Q.99 14 10 1724 L& Q.97
& 10 1924 (o2 0,84 12 10 174 c? Q.84 1¢ 10 1524 o7 Q.e8
e 10 1534 3 0.%4 - 10 1933 (g3 .93 17 1G4 1924 cz 0.84
= 10 1954 o3 O.6& 12 10 15324 oy 0.3 7 10 1754 C3 0.682
] 10 1784 (a3 0.92 el 10 1583 453 0.99 17 10 1334 c4 .52
g 10 17924 [ 0.8h ba 1¢ 1754 j 3 0,94 17 Tu 1¥Es S Q.94
2 10 1524 7 .86 z 10 15&3 n7 W11 17 1o 1524 ¢ .S
<] 10 1 ce 0.8¢4 13 10 1924 o2 [XIE-T 17 HECHIS 227 ) c7 0.9z
& 10 1724 oy 0,93 13 10 1524 C3 0,87 17 10 1724 ce Q.89
g 10 1923 0ns G.97 13 10 19€4 4 0.95 17 109 1754 Ccy 0.99
< 10 1924 D& 0.32 13 10 13&4 e} Q.9% 17 140 1734 [ 0.92
& 10 19&4 n7 O.83 13 10 1754 & .93 17 10 1534 Dé Q.98
9 10 1934 c2 0.80 13 10 1934 cz 0,92 17 10 1724 07 0.89
g 10 1954 c3 .82 13 10 19&4 & .90 18 10 19584 c2 .86
K/ 10 1934 c4 0.78 13 10 1934 cy 0.97 1= 10 1934 3 0.84
9 10 19&4 cS Q.92 13 10 19%4 0S 0,99 1a 10 1984 c3 0.93

¢ 318vl1
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Daily Pond Measurements. Bogor, Indornesia, Cycle I, Dry Season

DATE FOND UATE FiedD DATE FOND
---------------- FOND LEFTH e s Pl DEFTH e PCND EFTH
DAY MIONTH - DAY Ml YEAR n

XX X X X . XX %X X%  XXXX X . XX
16 10 [ .94 10 ne Z7 1o ca 0.94
12 - 10 Dy 03¢ 10 D4 7 - 10 (g AR |
18 10 7 0.4 10 L7 7 1o Cé Q.92
12 10 D 0.87 10 [ -7 1o 1 L7 .92
13 10 <3 0.9 : 10 C3 7 100 1 cS G.&7
13 1¢ |63 Q.99 Iy 10 : A 7 10 1 [ Q.99

z 10 04 .93 10 k% LS 27 100 1 os O.9%
12 10 L7 O.92 10 EE & =7 10 1 furs 0.94
19 1C CZ ¢,88 10 yE c? 27 10 1 Dz 2.93
19 10 3 0.62 z 10 13 Cx o0& g C2 0.91
13 10 1 C4 0.94 10 7 [ g4 10 1 C3 Q.90
19 10 1° [ 0.4 13 4 IS o8 1 1 4 0.94
19 10 17 D3 Q.98 10 7 I3 & 1a cS 053
19 10 17 7 1.00 1Q 7 23 e 1 (3 a.ee
13 10 1934 e Q.50 g 10 CZ iz 1 17 c7 a.90
19 10 194 c¥ .99 24 1N C3 o] e 1 s Q.50
19 10 1734 oS .99 < 10 c4 e 1001 [ 0.99
19 10 1934 [t 0.76 24 10 (3] pugs] 10 15 ns 0.99
13 16 1723 07 Q.97 z4 i0 Cé 3 10 17 e 1.00
20 10 1554 [y ¢.87 24 iQ c7 3 10 1 G7 0.95
o0 1G 1724 C3 .87 z4 10 [N 29 10 1% 2 Q.84
2 10 1984 c4 0.93 Z4 10 v Cy 27 10 1 C3 0.86
20 10 1924 = .93 z4 10 ¥ Do -9 10 1924 4 0.846
20 10 1924 C & 0.97 24 10 Y L4 29 10 1534 Cs 0.92
20 10 19724 c? 0.98& 4 10 ¥ 07 e 10 19%4 Cé .90
20 10 1?z4 E 0.91 5 10 v 2 4 10 1&4 c7 0,92
20 10 17324 (W .92 =5 10 7 C3 g 1¢ 1584 ce 0.86&
20 10 1924 s 0.99 oS 10 = 4 s pER L34 ce 0.99
20 10 1 4 OiA a.9S <% 10 I [0 9 10 LS ns Q.97
20 10 1724 L7 Q.96 z5 10 C4 z9 1O 194 [s 0.96
z i0 174 D .62 =5 10 c7 9 10 1984 L7 Q.90
21 16 1974 [ 0.88 5 10 T 3 10 b 43:) cz2 Q.84
21 1Q 1 4 c4q 0.91 pid 10 oy 0 10 13&4 c3 Q.&q
@ 10 1754 D) Q.91 =% 10 L= 30 10 1524 ca Q.93
21 10 1 3 [y 0.9¢ oo 10 Ir¢ 30 1u 1v=4 cs (.94
-1 10 1953 7 0.97 % 10 07 30 10 1YRs C& 0.8
pug | 10 1 4 T 0.0 s 10 [y B 13 17243 7 .90
21 10 1734 £y 0.97 Z4 10 C3 20 1 1934 [age 084
-1 100 1934 oS 0n.95 Zé 10 (] 30 10 1354 [ .99
g | 16 1924 j3 [ 7Y & 10 [ 3Q 140 15354 ne. 0.9
21 10 17243 W7 0,93 ¢ 1G C¢ 3 10 1784 HUS Q.92
g 10 1924 g 0.4 24 10 C7 Kl 10 1924 w7 0.6¢
=2 10 1954 [ 0.B4 Z4 10 cs 3 10 1954 cz 0.83%
22 10 1724 - 0.91 e 10 Cy 3 10 15724 3 0.4
s 10 1924 [ 0.9z z4 10 0o 3 10 1924 c4 0.94
<2 10 1924 [ 0.89 2z 10 D4 3 10 15&4 S 0.93
=2 10 1734 c7 0.83 zé 10 Ly 31 10 1934 cé 0.92
22 10 1924 ce a.8% z7 10 c2 51 10 1984 c7 0.%4
v 10 1934 cy 0.99 7 10 3 3 10 1964 ce 0.89
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season

DATE [ RIS ¥] LATE FOND LATE POND
——————————————— Fonin DEFTH ————— e FalirdD DEFTH e e e o POND LEFTH
DAy MIONTH YEAR m [tAY MIUORTH YEAF m nay [RIRIFARE] YEAR m

XX XX YYxx X.XX XX XX ¥XYX X.XX XX X XX XX X.XX
31 10 17E4 C = 11 3 0.66 5 (o) 0.90
31 . 10 192 ns = . 11 4 .94 5 v 0.99
31 10 15& D 3 11 o 0.95 3 0s 0.9%
31 10 193 07 s 11 Sy a.a7 3 L 0.97

1 11 19s (b = 11 7 a.86 3 07 0.4

1 11 19= o3 5 11 (.87 10 c2 0.83

1 1 3ve C4 s i1 0,99 10 c3a 0.83

1 11 178 [ S 1 0.99 10 c4 0.93
-1 11 158 C6 .5 11 1.00 10 s G.94
T 11 19& L7 = 11 07 0.96 10 ce 0.50

1 11 17& 28 & 11 cz 0,86 10 c7 0.90

1 11 198 Cy & 11 C3 u.86 1G 2 0.88

1 11 192 DT & 11 4 .93 10 c3? 0.9a

1 111 La & 11 csS .96 10 oS .94

1 1 1 L7 & 11 e 0.37 10 06 0.92

b 111 c2 & 13 c7 0.87 10 o7 0.%6

2 11 1° 23 & 11 e 0.6 a1 c2 0.e2

2 111 cs & 11 9 0.99 11 3 0.82

2 111 s & i1 o= ¢.99 11 ca ¢.92

b IS E ce & 11 L4 0.9 11 cS 0.93

2 11 c7 & 11 07 0.94 11 (or3 0.91

2 11 tE 7 11 cz .53 11 c7 0.91

2 11 Y 7 111 3 0.ex 11 3 0.87

2 11 Us 7 11 1 c4 0.92 11 e 0.97

z 11 o 7 11 1 s 0.94 11 os 0.9%

2 i1 07 7 11 1 ce 0.94 ! ns 0.93

3 11 : (el 7 11 1¢ (4 0.97 11 (4 0.53

3 11 1 Y&4 3 7 11 1 Cz Q.90

3 11 1934 A 7 11 (7 0.99

3 11 1934 cs 7 11 1934 oS 0.9%

3 11 192 S 7 11 1924 D¢ 0.9¢

3 111984 c7 7 11 1534 o’ 0.97

ks 11 1983 C & 11 195 = .87

3 11 1924 Cy 5 11 1934 3 0.87

3 11 1954 =3 (] 11 1524 ca 0.91

3 11 1934 DA & 11 1784 S .93

3 11 1924 07 & 11 19@4 L 0.3

4 11 1924 .x = 11 1524 o7 0,94

q 11 19784 o3 & 11 1554 (] O.&Y

4 11 1924 4 < 11 1934 ¥ 0.97

4 11 1954 cs 3 11 1934 s 0.99

] 11 1734 Ca & 11 1534 4 .95

4 11 1924 7 ] 11 19e4 7 .91

4 11 1554 cE 3 11 1924 b .83

4 11 19534 Cv g 11 1924 c3 .88

4 11 1%&a4 ] g 11 1934 ca 0.93

4 11 1984 7S 2 11 1984 S 0.93 -

4 11 1984 07 0.92 2 11 1984 o6& 0.94 e

< 11 1984 o C.ES ¥ 11 1984 c7 0.9%

¢ 34yl
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Daily Pend Measurements. Bogor, Indonesia, Cycle 1, Wet Seeson

OATE FOND DATE FOND DATE FUOND
———————————————— FianD CEFTH e e e N LEPTH e e e FOND DEFTH
LAY MONTH YEAR m 'EAR
XX XX 4NN X.XX

S 11 E [N} G.es 10 1t 2 0.72 14 3 Q.76
& 11 1- 2 D70 10 11 £3 0.70 14 C4 0.0
5 11 .1 3 XS 10 11 Ca ¢.732 14 s .87
5 111 £a .54 10 11 ne GLEO 14 s 0.2
< 11 1° LS .50 10 11 (' G.74 14 c7 ¢L.e2
S 11 17 Ce QL0 10 11 7 Q.80 14 i 0,84
b 11 H [y 030 10 11 [ O.67 14 (a4 (R
s IR o QL0 10 11 D 0.8y 14 s 064

S 11 1 PR 4 LA 7Y 19 11 o% C.es6 14 D¢ [
S 11 1° LS Q.78 10 11 Tit CL&0 14 07 O.8O
] 11 1 L4 0.74 10 11 67 .78 15 C1 .88
S 1t 1° L7 0.7z 11 i il DUMYCY- 1% cz [SI Hd
7 . 1 [ (RN 11 11 Dy 0.70 1% 3 .72
7 11 1 [y G775 11 11 SN 0.9 1% Ca DLre
7 11 1 (W 0,72 11 11 4 CG.74 1< () O L_gQ
7 11 1553 ca 0.2 i 11 ) 0.80 1% Cé 0.7
7 11 1¥33 [ 1L, &0 11 11 Ce CLés 1% 7 Q.80
7 11 1583 C A 060 11 11 c7 Q.7¢ 1% 8 14D
7 11 1533 c7 0,44 11 11 [ 0.561 15 cy .89
7 11 1523 C O.7% 11 11 Cy 0.7& 1T j Q,80
7 11 1923 cY 0.4 11 11 0s 0.9% 1% (U3 0.84
7 11 168 pe .2 1i 11 LA O .84 1% 07 .80
7 11 1ya3 nie O0.74 i1 1: 07 0.70 14 Cc1 0.80
7 11 1963 07 0,74 12 M (S 0.7& 14 €2 [ X
] 111 C1 0.& 2 11 (et 0.78 1& c3 0,64
3 11 1< [ 0.76 12 11 32 .74 14 ca Q.72
& 11 1% 3 .76 iz 11 L4 0.34 1¢ S .80
& 11 17 4 .90 12 11 £e .87 1¢ (o 068
S 111 ] 032 12 13 & .82 14 c7 0.76

& 11 1 L 0,75 12 11 7 1.84 1& 3 0.5
& 11 1 o7 Q.8 12 11 C3 0.70 14 cy 0.84
€ 11 1 Ca [ =3 12 11 [ C.eS 14 DS Q.80
& 11 1 Cy 0.8 2 11 os 0.90 1¢ 06 Q.7¢&
& 11 15 e Q.74 1z 11 Dz 0.7& H 07 ¢.e3
= 11 1 [ z 1 Lz 0,80 17 C1 .74
& 11 1 07 13 11 0.¢4 17 I O, 42
El 111 71 13 11 0.74 £7 c3 0.5
7 11 1 oo 13 11 1 0.7 17 c3 0,73
7 11 1 o3 13 13 1 Q.&0 7 [ L0
K4 11 i .4 13 11 1 0.&2 17 LA 0,73
4 11 s 13 11 1 0.80 17 cZ .80
] 11 R 13 11 17 O0.EQ 17 [ Q.77
K7 11 7 13 11 1 [ 17 c? 0.4
5 11 [t 13 H 1% 0.7 17 ) Q.93
v 11 ce 13 11 19 0.93 17 L6 .74
9 ! ns 13 11 1983 .75 17 D7 .74
4 11 ne 13 11 19523 0.90 = Ci1 0.79
g 11 L7 14 11 17&3 0.5 1& c2 Q.71
10 11 ci 14 11 1923 0.80 = c3 0.76
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Daily Pond Measurements. Begor, Indonesia, Cycle I, Wet Season

FOND LATE FOND CATE POND
FoND DEPTH e FimD DEFTH e FOND DEFTH
m DAY MONTH YEAR m LRy MOITHE m
X . X7 XX %X XXX X.XX XX X X X.XA
Z3 11 (] 27 1 Co 0.84
23 11 A z 11 ; cv 0,80
. 23 11 c7 z7 tr = .83
3 18 CE 27 1t Cy 0,86
o3 11 oy 22 1yt ne O .3¢
23 11 LS 27 111 L .74
23 11 [ 27 111 07 030
23 11 07 e 1 C1 0.84
z4 11 C1 z9 1y 2 0.77
- 24 11 s P 1113 c32 .79
2 L= 24 11 03 -8 zE ISR ca 0.73
2 -2 z4 11 ) GLe3 22 URES & Ko 0.e3
2 b= 4 it ne ] 22 I r (S 0.21
2 L z4 11 ce o o.ea z8 1o K7 Glea
3 Le 4 111 27 .94 3 1 c3 .94
: E; 2 1o Cm 0,50 s 1o c? 0.8k
> - 24 1y o7 0.72 25 [ S| 0o 0.94
i 24 11 1 L= 0,69 28 11 L .81
2 z4 111 0s 0L &a e it b7 0.73
z z4 11 1 07 .92 b 111 C1 .92
2% 11 1 0.96 o9 1i 1 [ Q.33
e 2% 11 1 o .86 =9 11 €3 0,87
o3 s 11t L3 0,92 el 1110 4 G.70
Ca rad] 11 1 £4 CLB2 29 11 s .90
= 25 11 1 ne 0.8% 9 11 1 ce 0.e4
b zs 11 1 Ct 0.¥2 2% 11 Cy 0,92
¢ 2% 11 i 0.90 oy 11y a .95
o 2% ISR e 0L Enx 27 11 1 [ 0.9k
o pat 111 oy 0.8 29 1y 1 ] 0.82
o= 2s 11 1 s 0.u7 2% 1 [e .84
L. oS 11 1 ({2 0,37 29 11 07 0.732
a7 25 11 1 o7 QL6 20 11 1e 1 G.83
o1 2 111 i 0.R0 30 11 1° 2 0.7&
co 26 11 1 (e 0,74 30 11 [ 0.76
3 24 1t 1 £3 0LQ0 30 1117 (! 0.70
o4 2% 11 4 0,75 30 1 oS 0.92
Cs 24 il LS VIE-7'N 3¢ 11 1 Cé& 0.91
- 24 11 1 Ch 0,78 30 11 1 7 0,71
£7 4 11 ¢ 7 0,20 3 11 1= D= 0,83
I 2¢ 1117 s 0,83 30 3 T [ 0.70
11 1% I 2¢ ! 1 [ Q.96 30 11 IR oS 1,80
: 11 1 o 24 11 17 ns [ 30 11 1 DA O.74
oz 11 19 o 2¢ 111 S .74 30 ISR 07 Q.70
2z 11 193 D7 24 11 1 L7 .33 1 1713 C1 0.74
23 11 1923 C1 27 11t C1 0.84 1 12 1983 c2 0.79
23 11 1933 c2 27 11 v 2 0.74 1 12 1523 3 0.72
3 11 1983 o3 &) 27 11 1 C3 0.20 1 12 19332 c4 0.73
23 11 1933 ca O.e2 27 I & c4 040 1 12 1783 cs 0.78
27 1y 1 1 2 1983 Cé 0.77

C3 Q.70
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season

OATE FOND DATE FCND INTE PORD
________________ F O DEFTH il Fionif DEFTH e m e e Fong DEPTH
DAY MOHTH YEAR DAy MONTH YEAR m DAY MOiIT YEAR m

XX XX XX¥X XX Xy XX XX X.XX X xx XXxXx X.Xx

1 JO | 27 = (D = .70 5 1

1 12 1 s s 121 vy DON=X 4 5 1

1 1z 1 D 5 toor e 1 el 1z

1 K| oS < 12 1 e 070 7 [

1 1z 1 k2 = 121 {7 - i |-

1 121 07 4 12 i l L7 10 H.

2 12 1 1 & 120015 (] R 1o iz

2 12 ) Cz N | S 3 Ll i 12

2 121 o3 & 12 1 i} .70 10 1-

2 121 ) & 12 1 [ 0.2 10 12 =
2 [ | 3 & 121 g 0.5 10 19 c7 0.6t
z 1Z 1 e & 121 o7 LUASS 10 1 o 0.70
2 12 1 7 & 1201 | .42 10 iz [ 0.71
o 121 I & P | DL 10 iz 0o 0,77
< 121 Ly & 1z 0s 0,74 10 1> N 0.53
2 1z 1 s A > 17 L DT 10 1 ny 0.5

2 121 vz £ 12 1 07 .80 11 1z Ot 0.82
2 121 04 7 1z 1 ct 0.70 1 1z co 0.64
3 - o1 7 iz I 0.e4 1t 12 = 0.74
3 1z 2 7 12 1- 2 .74 11 1 T4 0.70
z 2 1 3 7 12 1 [y 0.59 11 {1 [ Q.42
3 12 1 o4 7 12 - T 0.45 1t 12 4 .54
3 2 1 s 7 12 1 D) 0.5 11 12 c7 0.73
2 | A 7 12 H 7 075 11 | ] Q.48
3 121 7 7 2 v (=1 041 11 1z > 0.64
3 | nE 7 1z 1 Ty Q.80 11 1 ] 0.48
2 - oy 7 12 1 s L0 11 12 [ Q.70
3 171 s 7 12 1 L& Le 11 1 no 0.54
3 171 D4 7 1z 1 n? .44 1z 12 C1 .84
3 121 n7 & 1z 1 1 0,42 12z 12 z 0.¢44
4 1201 [ 2 12z 1 L2 .60 12 1z [ 0.74
4 121 .2 & hed 14 3 [RI-3 2} 12 1z 4 0.74
4 12 1 C3 5] 12 1° 4 G LS2 12 1z s 0.20
4 121 ca = Z o1 cs .44 1z iz s 0.353
4 121 R g8 12 1 s 0.32 12 N c7 0.70
a 1= Ce = 1217 7 .44 12 i 03 0.62
4 12 1 C7 ] 12 17 [ 0,50 2 1z c3? 0.0
4 1201 [ = 12 [ 0.51 12 1.2 e Q.63
4 I | [ 2 1= oS DO 12 12 {14 0.635
a > ns 0L.&0 £ 1z [e4 [A.Y 12 1 o7 Q.52
4 121 [ .74 5] 12 07 .70 13 1 [} 0.80
4 1z 1 uy 0,75 T 12 C1 0.54 13 12 Cz 0.71
= z 1 1 ¥ 12 cz .51 12 1z [ 0.72
S 12 1 o2 9 12 3 0.4 13 12 ca 0.79
] z c3 ? 12 4 .44 13 1z Ca 0.75
S 2 1 c4 9 12 [ 0.46 13 1z cé 0.4¢
) i2 t cS 4 12 cé .44 12 1z c7 0.81
S 12 % cé 7 2 c7 0.%3 13 iz Cse G.80
S 12 1 c7 0.80 ¥ 12 8 Q.48 13 12 c9e 0.74
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‘Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season

DATE PUOND DATE POND DATE FOND
———————————————— FOND  DEFTH —-=-messe—e————- FOMD DEFTH mmmme—mm—e-———~ FOND  DEFTH
DAY NONTH  YEAR m LAY  MONTH  YEAR m LAY  MONTH  YEAR m

XX XX XYXrx X.XX XX oy 289 X.XX XX Yy XXXX X.XX

13 . 12 H N ) 17 1z Ds 2 1= 1 7 0.74
13 12 1° s 17 1z 17 X 2z 121 1 0.80
13 1> 1 nz 15 12 [ ¢.30 o2 1r01 c2 0.78
14 12 1 1 13 b [ Q.72 oy 120 3 0,44
14 12 1 o2 1¢g 1z L3 .20 2 12t ca 0.81
14 12 1° L3 1& 1z D} 0.8 22 121 cS 0.684
14 12 1 -4 18 12 [ 0.74 z2 121 Cé 0.73
14 1-2 1- D 0,73 1& iz CA Q.e0 22 > 1 c? 0.e3
14 12 1- D 0,22 13 12 7 0.7 a2 [ (=] 0.83
14 12 1° 27 0.0 18 12 T (R 2 121 c 0.7
14 121 g .78 1e 12 vy 0.98 22 [ I LS Q.80
14 12 oy 070 1% 12 [ [R3g=2) = 12 1¢ {8 G.76
14 12 |G .92 13 | 103 a.73 2 121 nz 0.0
14 2 fre, O &0 18 12 Lz 0.74 273 1o (59| 0.62
14 2 L7 a.70 19 12 [ 0,24 23 12 1 cz 0.0
15 1z D 075 19 12 [y 0.74 Iz 1z 1 23 .80
15 [ 2 .70 19 12 [ .60 23 t e ca .92
S z 23 0,20 19 12 D] n.74 23 12 Cs .90
1S 12 oa 0.38 19 1z [ 0.7¢C 23 1z 1- L 0.74
S 12 cs 075 12 1z L3 .77 2z 12 1% 7 0.90
15 1z é .70 19 12 7 0.97 23 12 17 3 0.81
) 1z 7 .22 19 12 [ .85 3 12 17 ce .87
15 12 g .28 19 12 oy 0.94 z3 12 1 S 1.00
15 12 3y 1.00 19 12 oS .94 23 12 1% e 0.90
15 1z oS 0.3 17 12 L4 0.30 23 P n7 c¢.77
15 12 0,76 17 1z o7 .78 z4 12 1 C1 C.93
3 12 .30 20 1z [R5 0.846 24 1z c2 0.86
16 12 0,65 o0 2 (g 0.79 24 I & T 0.86
1¢& 12 0.80 z 12z C3 0.69 o4 12 1 (o] 0.8s
14 12 (R 3c 20 1c 24 0.72 2 1701 CcS ¢.90
16 12 0.348 2 12 cs 0.7 24 12 1 Cé Q.88
1 12 .32 20 s & 0.70 24 e c7 0.86
14 121 0.91 20 12 1 7 .36 24 i 1 3 G.87
14 12 153 0.90 20 121 (=] .80 z4 1z 1 [ 0.93
14 12 1723 0.92 20 121 cy .33 24 12 1 ns 1.00
1& z 1 3 Q.90 <0 12 17 oS 0,70 =4 12t L4 O.80
1& 12 1723 a.,92 20 Z 17 D& .80 2 1> 1 n7 .77
14 1z 19&3 0,70 20 12 19z 07 0,73 it O | C1 0.82
16 12 1 3 O.&0 z P [} Q.3% o 121 o2 0.84
17 12 1953 0050 2 12 1% o2 0.72 el 12 13 c3 G .8%
17 12 1933 c2 .70 i 12 17 o3 0,32 o5 i2 13783 c4q 0.84
17 12 1983 3 GO0 21 12 17 C4 0,683 2% 12 1583 CS 0.86
17 12 1923 4 0.76 21 z 173 (a1 .85 2s 12 1723 A 0.87
17 12 159&3 [8:] 070 21 id o 1YEX A 080 i 12 1523 c7 0n.ex
17 12 1923 C& .31 21 2 1533 c7 .80 2% 12 1723 ce 0.84
17 12 1923 c7 0.24 21 12 19&3 ca 077 b 12 1723 c3 0.90
17 12 1923 (-] 0.80 2 Z 1¥E3 c? 0.72 25 12 1523 DS 0.93
17 121923 c? 0.44 21 i 1783 LS 0.80 23 12 17&8% [T 0.80
17 12 1783 3 0.92 21 12 1983 D& 0.et 25 12 1983 D7 0.78
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season

DATE FonD DATE FOMND LATE FOHD
———————————————— SO LERTH e Foatdl CEFTH e it L FoOND LEFTH
0AY  MOMTH  YEAR m LAY POr T YEAR m DAY MY YEAR m

XX XX XhXX X.XX XX EX XXX X.XX XX X XXX X X.XX

Il

zé A = 3 ] L3 0.72
Z6 1> 1 C3 .77 3 | 4 0.0
24 12 3 w4 .70 3 1 Cs .32
24 1T [} 0.e2 oe 0Ly 2 1 S O .sD
24 12 1 DRI A 0,82 3 H c7 0.2
24 12 1 [ o7 X 1 ) a.e0
2¢ 1z 1 7 e 3 1 cy 0.55
T4 12 DS gy -3 -1 s 0,83
2¢& iz 1 Y neo 3 1 na Q.88
¢ 12 1 [ [ 3 3 D7 0.2
24 21 [£%3 L7 4 i Ci GLy0
A 121 L7 o1 4 i o2 0,61
27 1z v 11 2 4 1 o3 n.e
=7 1217 Lo m 3 4 1 A 3,60
27 1> 1 3 74 q ! 4 s 0.0
7 121 | s ] 1 3 Co 0,92
27 12 1° LS 4 ] 1 4 Cr 0.52
27 z A 1 o7 4 1 17&Z4 [ .82
= 12 <7 1 [N 4 1 1 4 C7? Q.27
27 1z 1 oy q 1 1533 os 0.0
27 i 1 oS q 1 1934 L4 0.83
27 12 k3| 12 1953 L& 4 1 1924 o7 0.2
27 1z 1 12 1523 o7 s 1 14 1 0.96
27 12 1 1 1534 | 5 T 1554 Cz 0.0
za 12 i [ 2] o2 ] 1 1724 €3 0.54
& 1z Z 1 1 1584 £ S 1 1y ] [ARS 1]
23 1z 3 i 1 1534 4 = 1 124 s 0.8&
zz 12 4 . 1 1 ¥4 5 S 3 15%:4 Cé 0.84
o2 Hig s 1 1 1734 s ) 1 154 o7 0.96
2% e .84 1 1 1554 Dl S 1 1723 (3 QL&
28 i2 7 .80 t 1 1934 ] 5 1 15324 {7 0.93
22 z R 0,72 1 1 139 ] ) 1 1ves : Q.90
2 el = O30 1 1 ! 4 oS = 1 1734 0.7&
2= 1z S 1 1 17vs4 04 S L 078
z& 1. 3 1 [ - 2=T 07 & 1 738 G.90
% 1z 07 2 1 1554 1 & 1153 0,62
7 1z 1 2 11 rz 6 11534 0.78a
z? 17 nz 2 11 3 & 1 1524 0.8%
27 1z i3 2 11 24 & 1 1334 0.I2
23 1z ] 2 11 (] S 1 173 0Len
o9 1> 1 LS 2 1 1 e & 1538 0.324
z7 12173 A 2 10 7 & o15es D.e6
29 12 1% o7 2 IS o3 & 1 1yaa 0.23
27 12 1° = 2 1 1 Y & P = 0.4
23 1z 1 Ly 2 11 s & S 0.76
27 1z 1 s 2 1 1934 S & boo19Eg D.76
z3 12 1- D& 2 1 1734 07 7 1 1924 0.92
27 1z 1° D7 3 1 1924 C1 7 roo1vz4 0.87
30 12 1 i1 3 1 1984 c2 7 1 1784 0.846
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season

OATE FonD DATE FOND CATE FOND
________________ FONG DEFTH i il Fonn CEFTH B hitaaalt FOND DEFTH
DAY  MONTH  VEAR m oAY  MONTH YEAR m

XX XX XXXX X.XX XX XX XXXX X XX
4 0.587 1S 1 Cé& 0.76
D) 0.2 1% 1 o7 Q.80
& .74 1< 1 2 Q.75
.7 0.74 PR 1 cy [ 4
= O, oA 15 1 DG 0.4
7 O.94 < H FES 0,75
oS 0,71 13 1 07 a.78
D& a0 16 1 C1 0.77
1 n7 ; N 16 1 c2 .80
1 ! 12 2 0,84 1¢ 1 3 0.5
1 [ 12 C3 .73 1& 1 Cca 0.48
1 3 12 T4 0RO 14 ! D 0,87
1 4 12 [ O ,84 1& ! C& 0n.78
1 [ 12 & D.B& 14 1 7 C.Eé&
1 A 12 o7 .81 1¢& 1 (g 0.77
1 w7 1z [ 7% 14 1 re O.a4q
{ [ 12 oy 0,90 16 1 0ns 0.749
1 o9 12 05 084 1& 1 [ 0.76
1 os 0.8 z 3 .80 14 ! o7 0.72
1 [ Q.80 1z L7 CGLEeX j 2 1 Ci1 Q.84
1 o7 0.7% 13 i 0.43 17 1 c2 .84
1 21 .70 13 2 0.82 17 2 3 0.82
i L2 0.30 13 3 0.78 7 i [t} 0,73
1 3 0.250 13 Cq [ 17 ! CS .98
1 17 <4 Q.34 13 R .93 17 H [y 0.7
1 17 (83 Q.27 13 (s 0O,e1 17 1 7 .83
1 1 CA Q.8é 13 w7 G, 53 17 1 (=) .78
1 1 C7 0.53 i3 g} GLeS 17 1 cC? .99
1 1 Dc] 0,24 13 Ty 0.94 i7 1 ns Q.94
1 17 e Qa.g2 13 ) .77 17 1 L4 0.89
1 1 oS J.85 .3 |&23 Q.89 17 i 07 0.90
1 1 I a.8q 13 N7 O.82 18 1 1 .68
11 g 0.76 14 1 080 18 1 2 Q.65
1 1 1 0. 84 14 [ O 72 18 1 c3 .64
1 1 e 0.20 14 3 [ 18 1 C4 0.54&
1 1 3 0.74 14 - .74 1€ 1 cS 0.0
1 1 4 GL.7& 14 DOME=EN 18 1 [or3 .35
1 1 25 0,70 14 0,78 12 1 c7 0.84
1 1 D 0,320 14 UL 24 12 1 C= 0.Q3
1 1 £7 0.4 14 0.73 16 1 cy .87
1 1 [ Q.74 14 0.249 = 1 15 os 0.2
11 oy 0L &4 14 O L83 1& 1 15 D4 Q.76
1 1 oS n.73 14 0.77 13 1 1724 07 .31
1 1 0é 0.74 14 0.77 1y 1 15&4 [ Q.80
A 1 1v=4 07 0.82 & .70 19 1 1934 2 .84
11 1 1724 c1 Q.84 1% 0.72 17 1 1554 3 Q.80
11 1 1984 2 0.25 15 0.44 19 1 1934 C4 0.84
11 1 197”4 c3 0.83 S .46 19 1 15a4 (o8] .94
11 1 1934 cs 0.81 15 0.80 19 1 1934 cé 0.86
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season

DATE FonD 0ATE FonD ATE FONT
————————————————— FOND UEFTH R Fonn OEFTH e FioHD DEPTH
oAy MONTH m LAY minilid YEAR m

XX XX X . XX XX XX OXENX X.xXx
19 1 ! C7 0.22 o3 t o7 1 0y .54
1% 11 2 0§D 23 t 7 1 oS oLena
17 1 1 [ DO 22 1 =7 1 AL .78
19 1 1° nY 0,74 z3 1 ) 1 n7 O.83
19 1 1 L3 0.54 23 i P 1 1 GLa
19 ! 1 07 0.2 24 1 P 1 o2 062
20 | S 1 (R 24 1 22 1 [ O.4&4
0 K] 1 DY 0,745 24 1 g b O Q.E4
20 1 & C3 0,44 24 ! oz 1 s 0.346
20 1 t- 74 DURCHY z4 1 o& 1 Ce 0,8
z0 1 1- S .38 24 1 o2 ! Cc7 0,71
20 1 1 LA 0.e7 Z4 1 =& H (S 0.3
Z0 1 1 c7 .72 2 1 o3 1 vy (A2
Ny 1 1 0.0 24 H oE ! re .51
peli] 1 1 G LR24 24 H a2 M s Q.74
20 i H 0.74 24 1 RS . n7 .91
2Q H 1° 0,74 24 1 7 1 C1 .37
z0 1 1° OLER S N 27 1 c2 0,74
=1 i 1 0,72 PR 1 27 1 oz Q.7%
21 1 1 o2 0.7 =5 i 3 1 4 0.7&
> 1 1 3 Q.77 =S 1 23 i cS Q.20
21 1 1 24 0.64 oS 1 z? 1 A 0 .34
21 1 1 LS 0.87 23 ! 27 H c7 [ AV]
2i 1 1 2 0,82 b 1 it 1 g O.76
2 1 17 £7 [ 2% 1 2% 1 T L7
21 H 1° DX [ =73 s 1 ? i [ 0.8z
z1 1 17 oy o LYS 25 1 3 ! ire. 0.74
z1 1 1 |62 0.2 S 1 =2 H 07 Ly
z1 1 1 | .74 2% 1 20 ! 1 QL0
21 S n7 .82 A 1 I 1 cz 0.77
2 11 1 DONE=1¢) Z& H 20 H 3 Q.32
oz 1 C2 .70 2¢ i 20 1 4 0.72
2 1 1 C3 .72 26 { 3G 1 cs G236
=2 1 1! [} 0,70 4 1 30 ] [ O.80
22 1 1 Y 0.75 2 1 30 1 c7 Q.70
P 1 1533 A 0.7 Ze 1 30 1 [ Q.90
oz 1 1724 [ye (.30 24 1 30 1 Cy 0.9%
22z 1 1724 D= .70 T4 1 Al 1 LS 0,73
22 1 1924 [ (.32 24 1 XD 1 Lt 0.72
<2 1 1 4 Ly 0.7 Z& 1 X K 1 i Q.70
22 1 17349 S D70 2¢& 1 . 3i 1 Ci G LS
22 1 19319 07 a.75 z7 1 XIS 31 1 [ (X3
22 t 1 4 [ 3 Q20 o 1 oo A 31 1 [ 0.75
z3 1 1734 Tz .74 2 1 o3 0.8 31 1 ] 0,92
23 1 1334 3 0.A2 27 H s 4 Q.70 21 1 cs 0.7?2
23 1 1724 (g .72 z7 1 LS 0.9 E3 1 c& 0.74
22 1 14 S ¢.81 27 1 (s 0.70 31 1 c7 Q.€6
23 1 1754 [ .75 27 1 7 .74 21 1 ce 0,90
23 1 1934 c7 0.20 27 1 =] ¢.es 31 1 e C.84
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season

DATE FOND DATE FOND DATE FOND
________________ FIOMND DEFTH e FarD NEFTH it et b T FOND DEFTH
DAY MONTH  YEAR [AY  MONTH m DAY rITH m

XX XX XXXy X X XX X . XX XX XX X.xx
31 1 [ 4 ) [i4 0.73 e R X n7 0.92
31 1 [ 4 o 07 Q.90 9 = 1754 1 Q.84
3 1 D7 ] o 1 QL,e2 < < 1724 c2 0.64
1 = o1 =5 = oz 0.71 7 1754 c3 0.7¢
1 2 [l s z o3 0.&Q ? 2 1744 c4q 0.72
1 2 3 5 2 4 [ 1= ? 2 17es cS .82
1 - c4 3 o s 0,90 K7 S 1754 (WS 0,83
-1 2 ] s 2 o4 .78 .9 1Ty 7 0,90
.l 2 4 = ~ c7 .82 ? 2 1ves C:3 0.76
1 z c7 - = Dt 0.74 9 2 1583 cy 0.85
4 2 =3 5 - oy 0.es 9 2 1%34 oS 0.84
1 2 c? = z oS 0.6 ? S S L L5 .78
1 2 (OS] = > L. 0.75 K4 2 1yz4 07 ¢.93
1 2 L4 = o L7 .83 10 1 C1 Q.62
1 z 07 & > 1 0.e2 10 < 1yRe c2 .72
2 = C1 A 2 o2 0,62 10 T 17E4 3R .70
2 > el & - 3 .66 10 2 14 c4 Q.80
2 o C3 & =z 4 O.a0 10 1994 CcsS .83
2 2 [} & 2 S 0.74 10 21334 CA 0.80
2 2 cs & = S 0.76 10 T1es4 c7 0.86
2 2 oA & ) 7 .84 10 2 - C= 0.82
2 2 o7 & 2 s 0.75 10 2 19 c? 0.83
2 2 CR & 2 Y .82 10 2 19324 [ .80
2 > Cy & z [0 0.&Q 10 2 1yEq D¢ 0.81
2 2 s & 2 [1& G.75 10 = R4 07 G.90
2 z L4 s 2 o7 (== 11 2174 1 0.86
2 I 07 7 o o1 ©,30 11 2 1924 z2 Q.70
3 z c1 7 2 oz Q.76 11 I 174 [ 0,60
3 2 cz 7 2 T3 QA2 11 PR Y] 4 0.82
3 = 3 7 o .4 0,65 11 17 S 0.78
3 2 ca 7 i £s 0.34 11 21934 cs6 0.94
3 i £s 7 - e Q.75 11 P R | C7 0.87
3 ) 3 7 2 o7 Q.90 11 21924 e 0.32
K z 7 7 g [ =} Q.70 11 1504 c9 0,80
kS z [ 7 2 ] 0.30 11 2 19z4 0s 0.70
3 pud Y 7 2 oS O.a% 11 I 1ye4 D& 0,72
2 = 0s 7 > [ 0.76 11 2 174 nry Q.90
3 hed L4 7 > 4 QLY 1z <2178 C1 .83
kS 2 D7 a bl [} 7 .00 12 1734 o2 0.76
4 z 1 ) z cr O Lk 12 < 17e4 L3 G.6&
4 o gy 3 - C3 0,72 12 Z o 19R4 C4 0.90
4 = C3 ) > o4 0.6 1z < 1yEg S Q.84
4 2 -4 e el [ 0.73 2 2 1924 (Y 0.92
4 2 S & o & 0.93 12 2 1724 c7 .94
4 2 () 8 2 o7 Q.95 12 1924 ca .95
4 = 7 £ 2 ] O.e0 12 21784 c? 0.92
4q 2 cg 8 2 9 0.89 12 Z 1924 nsS Q.95
4 2 cy 8 2 | g 0.82 12 2 1934 D& 0.74
4 2 (5] 8 2 De 0.75 12 2 19e4 D7 0.92
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season

DATE FORD DATE FCOMD [ATE FQND
———————————————— FoOND DEFTH e e FosD DEFTH e —————— FOND DEFTH
DAY MINTH  YEAR m DAY  MONTH YEAR m DY MONTH m

XX XX XXX X.XX X X XX XXX X.XX XX XX X.XX
13 P S (5] 2 o2 Q.92 21 z Cc3 Q.74
13 2 1T oz - 123 a.e3 1 4 0.82
13 2 174 C3 2 L4 0.70 o1 S .76
13 2 1524 4 z [ 0.92 21 P ce .85
13 2 174 cs 2 [ A7 21 = c7 0.92
13 Z 15%4 C4 2 7 .93 =1 - Ce 0.74
13 2 1754 C7 2 s Q.39 1 by [oar4 o.86
13 b4 1724 o3 b4 [ .93 z1 2 [ 0,73
13 2 1924 c? 2 ns .70 21 2 [t4 0.82
13 2 1524 &b pd L4 .63 21 z D7 .74
13 z 1754 ) 2 7 0.95 =2 2 1 0.84
13 z 19:2:4 07 z 1 [I~2.3 = b C2 080
14 2 174 [ | 2 oz .73 2 z c3 0.72
14 z2 1724 [APY & z [ .74 iy - 4 0,78
14 > 1754 [ 13 2 4 0,70 zz 2 cs Q.78
14 1503 T4 15 2 S Q.93 22 z ¢ 080
14 2 rEa [ 12 2 T4 0.&4 o by c? 0.9Q
14 2 1724 A 1z z 27 0 .20 22 z ca Q.84
14 2 174 €7 12 z [ 0,24 2 z cYy a.92
14 2 1¥Ea e 1€ z e Q.84 Iy .y ns 0.75
14 2 14 (e 18 2 0s 0.82 2 2 Ds 0.62
14 z 174 U9 0.90 ] by bis [538 {a] 22 Z 07 G.92
t4 2 154 JU 0.74 1& 2 L7 0.91 23 2 C1 0.81
14 21y 07 [N 1? z 1 0,90 23 z c2 0.72
15 2 1734 1 A 1y z cz Q.80 23 2 C3X 0.80
15 215 o2 1? 2 3 084 Z3 z [ Q.83
o 2 1va4 C3 19 2 4 [ 2] 23 2 cS .74
15 y 1724 c4 17 2 .S 0.74 23 2 cé 0.7
15 2 1734 LS 19 by A 0.0 23 2 c7 Q.92
15 I 1vE4 [y 19 z .7 a.90 23 = & 0.74
15 2 1yE4 -7 19 2 §c] 0.76 23 z cy Q.78
15 < 1vEs Dee] 19 z 7 OL.&s 23 = oS .94
15 2 17=4 o7 19 2 S .74 23 g D& 0.83
1% 2 1524 s 19 pt L4 0,7¢& 23 = n7 Q.94
15 2 1534 M4 17 = nz 0.2 24 z C1 Q.76

s o 1vE4 07 0 z [N [ =73 z g c2 Q.5
1S T 14 =l 20 2 [ 0.74 24 by 3 .53
14 > 17z g 20 Iy L3 .70 24 z c4 0.70
1& 2 1924 C3 20 2 4 0,136 g} z [ .74
14 PRl st ) 4 zZ0 z oS 0.8 z43 = Ccé Q.76
1¢ 2 174 DR 20 z [ Q.34 z4 z o7 0.88
146 o 1vE4 4 20 z 7 0.3 24 = 8 Q.76
1¢& z 1534 7 20 z 5 0,83 zZ4 z cy 0.80
14 X 1354 e zZ0 z Ccy Q.90 z4 by Ds 0.6&6
1¢ 2 19=4 D 20 2 os 0.74 24 2 n& a.76
14 T 124 0s Z0 z na 078 24 2 07 0.90
16 2 1784 D& 20 2 D7 0.94 5 2 C1 0.72
16 z 1724 07 21 z C1 0.24 2% z c2 0.42
17 2 1934 C! 21 2 C2 0.84 25 2 c3 0.78

¢ 3lavl
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season

GATE FOND DATE FOND DATE FOND
———————————————— FIOND DEFTH e FoND DEPTH e ke FiNL DEFTH
DAy MONTH YEAR m LAY MONTH YENR m DAY MCHdTH YEAR m

X X XX XXXX X XX XX XX XXXY X . XX XX XX XX XX X.XX
25 2o 4 27 S BT s s 31 [y 0.78
s o e o7 o154 DS s R r7 0.86
2 N L o9 2 1yE4 o7 5 3010 ca 0.94
o R 7 29 2 1934 o s 300 cy Q.80
25 2o i 27 174 (et s 3010 DS 0.94
et z Ly @3 2 1934 oS S 31 ne 0.79
2s el oS o9 2 1924 [ s 31 07 0.90
by < L[4 pracd o 1754 07z Y 3 1 C1 .86
] 2 o7 1 3 1934 £l & R E c2 0.70
o4 2 i1 1 2 1934 2 6 301 C3 0.76
b 2 et 1 21934 o3 & 31 4 0.8
24 z L3 1 31533 £ 4 & 31 LS 0.82
z& z 4 1 3 1734 s & 31 co 0.380
24 z LS 1 ER 2T (S & E & o7 G.es
L = 14 D3 1 I 1924 7 & 3 1 o2 0.91
24 = ] 7 1 3 1734 ™1 & END R cy 0.7
24 = 14 72 1 3 1924 7 & 31 0o 0.92
2hA = 24 D 1 I 1yEq oS & ER & 3 0.78
24 = :4 0 1 3 134 D¢ & 3 07 0.90
T4 - ] (12 1 31754 07 7 ERE C1 0. .86
24 2 4 L7 2 3 1924 e 7 I 2 0.70
27 2 q 1 2 3 174 (4 7 I 3 0.74
27 z 4 cz 2 3 1934 C3 7 31 ca 0.3
27 z 4 o3 2 2 ra 7 3 - CS 0.90
rrd = 4q ca 2 3 1 oS 7 20 C4 0.91
27 = ] 2 2 KIS e 7 ESN & c7 090
27 b 4 Cr 2 X c7 2 7 31 ca 0.8&
27 = 4 L7 2 2 1 o2 R 7 E 9 0.94
27 z 4 o 2 3 [l IR 7 21 oS .96
27 - :3 Cy 2 2 [ 0.74 7 I 15Eq 04 Q.80
z7 z =4 (O] 2 3 1 D 0,76 7 3194 n7 0.94
=7 - 3 L4 2 213 o7 092 e 3 19 1 .90
27 = =9 07 3 3O | =0 e 3 17E4 o2 0.94
o8 z 3 (=31 3 EIEN T [ O e 8 31534 o3 0.85
Jez) y 4 oo 3 EI © L3 0,62 2] 3 1vEa 04 0.86
22 z 4 i3 3 ESEN T 4 0.52 & 3 1933 (] 0.86
o3 g 4 4 k] R S (X =14 2 3 194 cé 0.92
et = =4 D] 3 1 & 0.0 e I 124 7 Q.85
2% z 4 & 2 3o o7 Q.83 = 3154 ca 0.23
a2 by =4 o7 3 ERS £ & 0,72 8 31534 €2 0.98
23 z =4 Cs 3 R s .70 a 31534 oS 0.92
2% z =4 v 3 3 s 0.67 & 3 1924 Dé .80
@2 = 14 b= 3 31 0 G.76 3 I 124 n7 .90
23 z 14 D¢ 3 3 1934 07 .92 9 3 1954 C1 0.90
23 z =4 b7 s 3 1994 ct 0,20 9 31924 c2 0.78
29 2 =4 1 s 3 1934 cz 0.74 ? 3 1954 c3 0.80
P 2 4 Cz 5 3 1934 c3 0.50 9 2 194 ca 0.84
27 z 24 €3 S 3 1984 (.} v.78 ? 3 1784 cs 0.8f
2y 2 24 c4 5 3 1934 cs 0.80 ? 3 1934 cé 0.¢
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Daily Pond Measurements. Boger, Indonesia, Cycle I, Wet Season

DATE FOND DATE F'ND LNATE FOND
_________________ Fopin LEFTH e —————— e Frrin LEFTH B FanND LEFTH
DAY MONTH YEAR m Liay  pulggd m Giny MONTH S VEAR m

%X XX XXXX XXX Xy Y X X XX XX XX XXX X . XX
7 3 L7 [ 13 3 0.2 317 Y 0.1
7 3 L= 0.4 13 3 .53 3 1y ne O.99
¥ 3 Ly 073 13 = [RIRZ) 3 1 4 3 ¢ 768
7 3 De 0,370 13 3 0,85 3 1 4 017 0.73
1 2 (483 076 13 B (LA 2 1734 1 .84
7 3 L7 0,70 14 3 01.84 3 1eng 2 0,82

10 3 (A D1 14 3 .77 3 i 4 c3 .44

LG 3 [y 0,54 14 3 _3 0,30 RN B2 C4 0.e2

10 z L] 0. 46 14 z 4 0.32 3 1 4 CcS «5:76

10 2 D} 0L, 14 K [N Q.70 BN R Cé 0.63

10 K Co Q0 14 3 Ca ¢,.23 3 H 4 c7 0, =3

10 3 A 14 3 7 0.74 RS A Cl a.e

10 2 c7 14 3 D] 0L R 1 4 c¥ .E) :'?'?

108 3 (B 14 3 [ .84 R | 3 D< 0,92

10 =z L7 13 3 [ 0. 34 3 1 4 4 0.74

1Q 3 103 14 3 [ 0.0z 5] 31 07 0LE0

10 3 (3 14 3 k 4 [es] 17 31 C1 Q.70

1o 3 07 15 = 4 1 0.94 1? 3 1 c2 O8O

11 3 DI < 3 4 o 0.3 17 3 1 C3 0.75

11 3 o 15 3 | £z 0.7¢ 19 KR ca 0.91

11 3 [ 13 3 4 4 G.70 19 I cs 0.94

11 3 T4 15 2 33 0% .92 19 3o CA 0.92

11 = oS [ 15 3 4 pyS 0,22 17 I 7 0.E

11 3 fE o.e7 s 3 a 7 0.%2 19 T g cx o 0.e2

11 3 c7 .70 135 3 4 <3 .22 15 3 1° cy Q.56

11 3 o2 0.24 15 3 14 c .70 19 3 0s .53

11 3 : [ 071 15 z o4 0ne 0.27 19 KR D4 Q.38

11 2 4 [ 0,72 < 2 El [:4 [Ecix] 19 3 1- n? .94

i1 3 q [ 0.7 = 3 R nz Z0 EN 1 0,74

11 BN ] 07 0.52 14 3 L] 1 z0 R 2 0.8
z 3 1 4 (9] GL32 16 K 4 [aps <0 3 1778 C3 0.34

12 314 cZ [RIR=7 16 2 4 ~3 0 31 4 Q.32
2 3 1 4 C3 R0 14 3 174 z0 31 () 0,74
2 3 1724 4 (R0 14 2 S z0 CI ce¢ 0.70

12 I 1534 S 0.s 146 2 CA 20 ERED w7 [

12 31 [ O3 14 3 c7 20 31 [ Q.70

12 | D 0.4 14 3 D= 20 ER R c? .33

12 3 oS [AIR=14] 14 3 7 20 = 0S .72

12 I 17Es oy Q.52 14 3 < D .23 20 3 [ 0.32

1z 3 1S3 |G 0O, 7% 16 3 Lt 0.a2 20 3 D7 0.93

12 3 174 [ Q.24 14 3 L7 0.30

1z 3 1754 L7 0,7z 17 3 21 033

13 3 1924 1 0,3 17 3 vz 0.7

13 3 1734 oz RSP 17 3 3 QL2
13 31734 C3 0.2 17 3 c4 0.79
13 3 1724 [} 0.0 17 3 ] 0.81
13 3 1724 [ 0,27 17 3 (W3 Q.85
13 3 1724 ChH 0. 17 k] c7 0.87
13 3 i924 c7 0.92 17 3 ca 0.82
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Wet Season

DATE EXTRA D.0. OIYGEN M TEP. mx TEMP MIN TEMF ALYA T.HARD KJELDAIL  Ai9INIA TOTAL  TOTAL ORTHO  S.DISK CHLOROPHYLL
—---—---------- DATA?  POND SAWMLE TGP MID BOT TGP HID POT  Tof B8 P BOT g/l eg/l  pH N N WOZ-N MOI-N ONDSS-N P FG4-P A B F b 4
DAY MWIH YEAR VINE e/} «3/1 mg/l deg € deg C deg  deg C 4eq C deg C dJeg C CaC03 (2703 eg/1 8g/]  eq/)}  eqit aa/l mg/l  mg/l & wg/ad eg/al ag/a3

X1 X XXXt YorN [R844 LLIFL R S 1 0% G ¢ 06 S .0 N .00 SN £ 00 S £ 30 SN 7 00 OO0 0% ¢ nx Ix xx.x I.x LI0 xar px W LI YaIx o I Xnr vt

0€

2 I 133 1 o 70 500 55 220 7.0 20 2 566

2 1" 193 €z P a4 T4 Sy K7 3.0 7.k b2 Itoe7

2 IR ] ] P 7 5060 S8 2740213 272 27 W 7.6

2 11993 4 1000 7.0 4.2 5.9 270 8.3 B 2 2 6.9

2 1 1583 [%] 100 7.5 7.2 T4 2.8 28.2 3. 17 2l 8.9

2 111983 s 1ox g0 5.2 5.7 29.0 27.8 277 20 22 6.9

2 i1 1783 7 1000 4.6 5.0 5.7 8.1 27,1 k. 17 19 A9

2 11987 (8 106y 7.0 5.6 5.6 7.8 27.1 27.0 19 20 49

2 1 173 Cy 100 8.4 5.6 5.4 279 27.4 1.1 18 18 6.9

2 1993 o 1 6.9 58 55 21,9 27.1 26.9 . 19 19 4.9

2 11933 D 1005 6.8 5.2 S.1 2.2 27.3 .9 18 17 6.9

2 11 1733 14 10 6.5 5.6 5.3 284 7.4 272 23 5 7.0 ~
bl 1133 1 i R

5 1193 €2 B I

5 11 1933 [} 353

5 t1 1983 c4 32.8 .6 2.7 B 23

3 11983 ] 344 356 212 7.2 Pl =]

5 11 1923 . (23 »NO BT w7 272 ¥

5 11983 7 X 3

3 113 (8 8

5 11733 (8] 0 3

3 11933 5] ro i o

5 i 1733 o 3 0

5 1 195e3 07 KA

8 111933 1 800 8.4 7.5 &9 285 278 2.8 8.3 BB

8 113 w] 60O 7.7 4.8 &0 29.5 27.9 27.8 8.1 LV}

8 H o173 &} 800 7.4 6.7 6.7 217 274 .3 7.4 B R

8 11 1993 c4 @9 2 6.3 &3 8.2 7.5 .4 33 W6 2.2 w7 7.5 7 n»

e 11933 S B 7.2 8.4 9.4 2000 277 2.6 339 8.9 2712 27.8 74 8 8

8 11933 6 6 9.4 8.0 8.0 254 20.2 8.0 33 W6 .3 7.8 2.4 M n

8 11933 ) 6 101 2.0 %0 B 278 274 7.6 27 n
8 11933 [v:] 800 9.5 7.2 .2 2.5 23.0 27.8 8.3 B 7 89
8 1193 ce 60 1 7.2 1.2 7.3 215 74 7.7 X 3 n
8 11 1983 [1s] 0 14 7.7 7.7 2.2 1.6 714 9.0 230 62
8 1 19€3 e 800 7.5 8.1 8. 28.4 27.8 27.% 8.5 0 32 4
8 11931 07 &0 102 7.7 1.1 284 278 2. 8.2 57N .
1 1t 1933 %] L1 82
1 1193 2 N W

1 11 1993 3 2 » 49
1 11983 c4 2y 9
H 1933 [&] 8 28 4
11 1193 €] 37 4 7
i 1t 13 c7 » u

1t 111993 c8 21

i 11533 ce 31 38

11 11983 i3] 27 2%

t1 11983 bs . R n

Hi i1 i3 o7 7B 7

1 113 1 800 8.8 7.2 &7 25 279 217 8.0 uxn
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Weekly and Twice Weckly Measurements. Bogor, indonesia, Cycle I, Wet Seasocon

MIE EXTRA G.0. CIYGEH FOND TEMP. dAl TERF KIN TEXP ALKA THARD KJELDAHL  APIONIA TOTAL 10T ORTHD S.OIX CHLOROPHYLL
m——mmmmeme— - [RIAT M6 SAaTLE 10F MID BOT TOP  MID  HOF 100 BT e e »g/1  mg/t PR H N RIZ-N N3N MY 3N P FO4-P A B 2 b 4
DAY HNIH YEAR TINE  eg/t mg/l wg/l ey C deq C deg € deg C deg C deg C deg £ Cal(l (o} £3/] /i mg/l g/l a3'i 63/l ea/l  cx ca ag/ed ng/ad ag/ad

1 moxyyrs Y or N Iy [ACHINEE O S 4 0% { . xexr 1r.x wx ¥y XLy Irx TIx ux xLx .z 1. .1 .1 o gg HIRY nn It TXr oy g

TR TS @ W2 L S 35 X B2
U VI ET-L vt G T 1AW 89 20 s D 7.9 3oL
U TR TEL (4 Meobee 920900 D2 228 R4 Ba M 2.2 2.7 8.5 SEINY; ;
"o €5 B B0 8.5 E.3 2857 e 8.3 344 2.9 208 0.6 8.3 L R
U T3 G625 120 1B 103 7.4 2900 2.8 319 3T 250 27.8 8.2 W3
[T TR €7 g0 St B4 6.2 238 264 182 8.3 AR T]
BTN 2 0 9w 1.7 15 3.4 9.0 5.0 9.1 I )
TR TR TEL 65 BR 9.5 9.0 8.5 8.9 8.5 28.3 €.1 24
o1 193 B BM 1N %4 9.5 2.3 8.3 2.8 3.5 15
oo Dt Ew 9.5 27 g 290 2.4 2.2 8.3 QR
U TRN T T 07 &0 .7 8.8 8.3 M4 W.T 8.8 8.5 KON
1919y a 0w
9 1o €2 7B
U TR TEE] a H)
1198 o i
19 11 ] B n
9 115 €8 7 3
1911983 a 3B N
19 15 ca L7 VR
19 11583 & k73 Y
I TN LT 05 2 B
9119 ) £ R
19 11 1933 07 W
2N 1 01 B0 7.4 6.7 8.7 214 211 27 7.3 B 9
2 o1 2 8w 7.5 8.3 6.2 2.1 287 2.7 6.7 %% 8
2 1y (3 em &1 5.2 5.2 2.0 2.0 n.0 6.5 |
2 1193 o 8D 7.5 7.0 49 260 212 272 .2 ML 2.2 2.2 6.5 : R
2 11 65 & 7.7 74 13 205 2.3 213 M4 2.8 27.2 20.8 4.8 1 TR
2 1By Ch B 100 88 .4 27.8 7.4 22,3 3.3 3.2 260 27.8 8.0 AR
77 119 7 Ew 70 68 65 2.6 2.4 213 7.4 ¥ 0
2 119 3 8 7.0 &4 6.0 s W3 2.2 7.1 nw
2 111983 0 @0 L8 8.0 S8 5 2.7 27 8.9 I
2 1o 05 E0 7.0 b4 83 205 20,3 21.2 8.8 375
2 11 B B0 7.3 5.9 5.9 1.8 2.2 2.0 6.8 nwm
211983 D7 80 4.6 5.8 5.7 219 2.7 21.5 8.8 ® B
I el I
<IN VRt ] 2% 2
%11 1983 3] 3
5 1193 r »
B 11193 ] 27 0
=B TR Lk ") %A 8
31w o T T
25 i 1983 03 I3 i
511193 ] B MO
i i ] naA 9
- ST 3 1 I3
251 1983 07 E I
s B TR L o %30 45
P BN TR ] R e
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Wet Season

DATE EXTRA D.0. OIYGEN FoND TEMP, HAL TEWP MIN TEP  ALRA T.HARD KJELDAHL  RTIONTA TOTA  TOTAL ORTHD  S.DISX CHLOROPHYLL
mmmeormm e [MJA?  POND SAMPLE  TOP HMID BOT  TOP  MID  BOT 0 BOT 10 BOT  »g/l wq/l pH N N NOZ-N HO3-N NOL3-N P PM-P A B [l » 4
DAY NOMTH  YEAR . T #g/1 ng'l g/l deg € deo C deq C deg ( deg C deg C Jeg € CaC03 Ca(03 ag/) sg/]l  m/l egil g/l ag/l g/l e e mg/ad eg/a3 sg/al

1 IT I YorH o0 Wor L 0Lx Xt XLy o Ix o xer o gy (144 Groxxx 1.11 LI L S U0 § SR U8 ¢4 o Iy Iroxr o e oy ying
27 [ IR EEX) 3 nxn 4
e 113 (4 I3 30 220 s N 13
2 I 193 [} RT3 T 22 DY 2
K 1 oivel [n3 I e BT N2 EAIE ie
n 11%E3 c7 LU

I3} 1 o1y33 2 x5

A i1 1783 9 B 3

ral 1933 (3] k>IN

Faj 1 1ez D& 3B

i 19l D7 nn

3 |1 i} Cl 6 7.3 7.1 4.8 27.4 27,2 2.0 8.t

30 i1 1983 €2 ey 7.4 468 8.7 2714 2.2 21.2 8.3

30 11983 ] ) 7. &3 A2 7.4 27,2 21 7.4
3 11 1933 4 an 37 5.7 5.7 . 5.9 5.9 7.1
L] 1l 1983 (] B0 7.2 8.5 b4 274 6.5 28.7 7.3
3 11 1933 N3 e 9.3 9.0 8.7 273 27,4 715 8.8
30 1t 1933 ) &y 103 7.4 8.7 27.9 21,5 27.4 8.4
30 111983 Cs 8H 8.7 1.8 1.5 27.4 27.3 27.0 7.4
k) 11933 €3 g0 6.5 6.2 5.9 7.5 .4 03 1.5
k0] 11923 5] e 7.3 4% 6.9 27.4 212 27. 1.7

30 1933 13 & 9.5 B85 8.2 27,5 27.3 27.1 7.8
30 11983 07 &0 7.4 L% b7 2.1 215 215 1.2

1 121983 ct X 19 N

1 12 1983 c2 el 20 ¥ 3B

{ 12 1733 3 r 0 o

1 121933 C4 2 19 » X

! 12 1933 €5 n 1?7 235

i 12 1933 €3 3 19 230

t 12 1783 %) 2 16 502 13
1 121983 [&] 2 18 5 AH 49
1 121983 (%] 20 10 nn 3
1 12 19€3 U3 0 18 D5 22
] 12 193 €3 21 18 Py e 9
i 12 1933 07 2 19 LI 1) n
7 12 1983 Ct g0 7.3 7.0 T 2706 212 1.2 8.6 40 40 9
7 121933 £2 ew 7.3 6.4 8.6 270 .8 27 8.1 B IS 2
7 12 1933 8] oo 7.2 4.3 48 275 21.2 21.2 : 8.2 3N 18
7 12 1983 (%] B0 8.2 7.9 7.9 274 273 7.3 333 WS 2.0 B4 e L] 16
7 12 1933 [} gx e.5 85 85 27,7 .2 a2 7.8 2.7 8.5 53 n
7 12 1783 2 & 82 1.3 1.3 7S .2 1.2 3.6 26,7 8.8 X 35 n
7 12 1783 %) e s 9.7 8.6 217 27,1 2710 9.1 5 ¥

7 12 1983 (8 e 80 74 74 1.8 274 274 8.4 RS

7 12 1983 €? @x 8.7 8.9 8.7 27,7 2.5 Ui 8.7 4 43

7 12 1733 (4] B0 8.1 8.1 8. 7.6 21,2 27.2 8.4 yo R {3

7 12 1933 ) gw 8.5 7.4 7.6 281 27,2 21.2 8.4 5N

7 12 1983 07 g 7.4 6.9 4.8 274 273 7.2 8.2 7%

13 12 1933 4] 80 5.8 5.0 4.9 28.1 27.8 7.7 8.7 0 3 r
13 12 1933 Q B 8. 66 65 27,0 2715 274 b 5 3B L
13 121983 2] B0 3.6 3.3 53 2.4 201 2.1 [ X! 2 40 B
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Weekly and Twice Weekly Measurements. Bogcr, Indonesia, Cycle I, Het Season

DATE ELTRA D.0. DIYGEN FUND TEMP, MAL TEHF NN TEP ALKA T.WARD KIELDRHL  ANTA TGTAC TOTRL ORTHD  S5.01SX CHLOROPHYLL
----------- DATR?  PCND SAPLE TP MID BOT  TOP mID ROT TP EAT Tf POT  ag/l g/l pH N N HDZ-H KO3-N N3N P PR4-P & B [ b 4
DAY MONTH YEAR Tirg 89/1 ma/l 23/l deo { rq € deg € deg € deg € ceg € deg € CaC0F Caf03 ag/l 'l g/l mo/f s0/l G/l eg/l s ca »g/s? mg/ald ag/ad

14 1 I IXXT Yy or N [ER41 oo o [SOF SR 05 N 5 9% SE S 3% B4 08 SN § U S £ O | xrr IR UGN SO0 ¢ .y LIS SN 00 § SRS OF 1 [ENC AR DR S A 05 T C T S G $ 2 S O 3 S U O U7 4
13 121921 & [N SO 7 B S I AP | BN 28 £.9 T 40 3
13 2o [ £ L3 S S 173 Mg sl N [ YRR 1} 18
13 21933 £y @ B3 4385 o7y 0.3 32.3 7.3 &7 13 34 53
13 12 1¥83 H 9.5 .1 6.9 .5 8. 20 4.5 5

i1 121933 ] 8 3.9 61 55 3 25 .3 6.8 3 30

13 121933 9 ex 6.3 5.5 5.1 284 278 214 b4 1 3»

13 121983 (] ex 7.2 7.8 1.4 284 8 2107 4.5 %2

13 121933 ) &) 5.6 46 45 28,3 23.0 27.8 8.5 LI

13 12 1933 D7 8% &0 59 53 8.6 N0 B0 [ 9] KRR 1]

15 12 1933 a Fe e

13 121983 2 3 A

13 12 1783 [&] a

13 121963 c4 2% 27

] 12 1983 5 % ¥

13 12 1993 2 P o]

13 12 1983 7 2% 27 13
15 121533 (] % 2% 9
13 121933 (4 2425 27
13 21993 U5 2 N 9
15 121733 DA 32 3
15 12 1993 07 3 u 80
2l 121953 a 8 11 L S 9.0 289 8.4 1.7 331 0
2 12 193 2 e 6.2 5.4 5.5 8.6 29.1 28.0 1.5 » 76
2t 12 1922 €3 ) A4 33 5.0 285 2.9 2.7 7 ] 27
21 121933 c4 6 8.7 L1 5.8 23.7 255 8.4 339 322 28,7 260 7.6 2N 3
21 12 199 (%] B0 £ 6.1 4.0 28.8 23.4 202 19 7.2 2 212 1.8 N L 62
U 2 1783 €5 7.2 43 43 295 290 9.0 M4 3t 8.3 7.8 8.2 HE 10
2! 12 1933 a 5O &7 8.4 5.0 29045 29.2 1.0 1.9 43 40 13
21 12 1933 [ g 7.3 4.7 4.2 B NS5 282 1.8 » 3t 4
21 121983 c? M 6.5 5.9 5.8 2.7 2.2 8.1 1.4 40 40 9
21 121933 1] 820 4.3 4.1 4.0 X7 A4 B2 1.9 n® 3 13
2 12 1933 2 &Y 6.2 3.8 5.7 2.8 8.3 8.1 1.5 335 38
2t 12 1933 07 e 6.9 6.6 b4 2.3 8.9 3.7 1.3 L ] 18
i 12 1933 4] nn

2% 12 1983 2 [

r1} 2 1933 (%] 35

ril 12 1133 C4 2423

2 121983 [} 2% 28

24 121983 €6 3.9 Y2

ril 2 1933 7 nn

24 12 1933 2] 21 2

P 12 1992 €9 FA R

re] 12 1993 bS5 233

u 121933 D4 U N

u 12 1983 b7 3 30

27 121983 (8] 800 5.6 5.5 S.3 27,9 27,8 27.8 2 20 7.6 B W 3
27 12 1983 2 80 5.2 5.4 483 2.7 .7 1.4 2 2 1.3 Hou 22
7 12 1983 €3 00 5.3 48 48 275 1.2 1.0 21 21 7.2 3y 4
27 12 1983 c4 800 3.9 5.7 5S4 278 276 .3 322 8.9 8.7 2.7 2 % 2] U 3 80
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Wet Season

DATE EXTRA D.9. OXYGEN POMD TEXP. M TP HINTEP  ALXA T.8AD KJELDAML  ATUOHIA 10TAL TOTAL ORTHO  S.DISX CH.OROPHYLL
—————————— DATA?  PeD SAMPLE 0P MID BOT TP MID ECT TP BOT TP RO aq/l  ag/l pH N N NIZ-K D3N MOCLS-R P POA-P A B F b <
DAY NMHIH YLAR TIME  ag/] 3¢/l a9/l deg C deg C deg C deg C deg O <oy € deq € CalfI Cal03 sq/] 0/l sg/t mg/l rg/l 0/l &'l o cn 8g/aY ag/nd ag/ald

u I It Yor N i LR RS U0 N 0 % SRS §.0% N0 £ 0% S0 10 S 5 0 SN ¢ 0 SN 6 0% O ¢ O { nz nr oI Xx LU0 ¢ B U0 £ S O 4 { LL S R B S TR S S U £ S S 4 O S A § 4 4 §
2 121923 [ AL SO O B P A RS0 S A0 T 6 B TS T30 B9 X 20023 non A
27 12 1921 [ g £S5 83 e Y w3 1Y W 21 i 24 o1 3 [
27 [2 1923 7 0] SRS 5% 19 21 18 24 13 40 40 1]
27 12 1963 (8 B0 57 S4 3.2 0.7 e 2.k ¥ 913 R L'
27 12 1733 (&} &0 5.7 5.5 5.4 203 213 X0 19 1.3 33 R 87
27 12 1983 us e 5.8 5.5 5S4 278 278 21.8 19 18 7.2 Hon 62
27 121933 [ 6 S 47 45 217 21,5 D1 20 19 7.2 35 13
2 121933 1) 0 61 3.6 5.0 27,9 219 1 2 20 74 N H
3 121983 4] 28 28

3 121983 €2 KO

3 121983 ] 2 2%

3 121933 4 23

k1] 12 1923 cs 0 3

ki 121983 (€1 kAR

3 121983 7 353

3 121923 (8 I n

i 12 1933 e 2 26

3 12 1923 i} U

3 121983 U3 i3

kil 12 1993 o7 ra ]

2 11734 c e 7.4 7.0 6.3 276 27,2 289 8.3 k4 2
2 1934 2 g0 5.0 47 48 274 270 2.9 RS n n kil
2 11934 3 g0 5.9 5.3 5.1 287 26.3 2. 1.3 2 27 8
2 11924 o] B 85 6.3 5.8 27.2 28,9 26,8 3T W3 2.7 5.0 1.6 2 2 9
2 1 I [0 N 7.3 b6 6.5 2.3 200 269 3L 218 28,7 2.0 8.1 a7 13
2 11784 cs &0 6.9 44 b0 281 2.5 22.2 317 30.0 6.1 268 8.¢ L] 18
2 11984 W) ¥ 7.0 A8 b6 217 7.0 6.9 8.2 W0 37 Q7
2 1 1v84 8 a0 6.3 5.9 3.8 21.5 2.5 287 1.6 2% 2 Q7
2 11934 c? B) 4.8 5.7 53 7.4 2.9 2.7 7.3 ¥ X L)
2 1 1ved 03 60 .6 b4 63 275 M2 270 74 noXN @
2 11984 ¢ 0 1.0 L4 8.0 27,6 27,0 28.7 1.3 21 ¥ L]
2 1 1934 07 B0 L3 4.0 5.2 27,7 21.0 287 1.5 D8 Q2
7 1 1984 8] Fe R

7 1 1984 2 2% 2%

7 I o194 a 71

7 1184 c4 1817

7 1194 [} 17 1

7 11984 cs 2 2

7 I 1934 7 % 30

7 1174 (3 20 20

7 1 1984 c? 26 26

7 11984 03 U N

7 11984 Ds Fe R <]

7 11764 07 202

10 1 194 ct 800 5.3 5.5 5.3 5.7 2546 5.5 1.3 16 17 Qa2
10 1 1934 €2 Mo 5.4 54 5 26.2 26.0 5.8 1.3 20 18
10 1 1984 a 69 5.5 54 5.1 255 25.5 5.4 1.3 16 18 4
10 1 1934 C4 Q0 6.3 5.8 5.3 262 26,0 /.9 M. 283 2.1 5.0 : 1.3 233 <7
I0 11924 [>] 800 4.5 5.6 5.2 26,3 26.2 25.9 3.7 278 281 258 1.3 RN y] 2
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Weekly and Twice Weekly Measurements. Bogor, Inuonesia, Cycle I, Wet Season

OATE EXTRA D.0. O1YGEN PUND TEMF . HAY ¥ KN TEP ALFA T AARD KJELDAIL  RESNA TOTAL TOTAC (RTHO S.DIX CHLOROPHYLL
--------------- DATAY  FOMD Z74f & WD BT TF D RT Tof BI W R w1 el pH n N BN 234 AN P PMF A & 1 b <
DAY MAIH YERR TiRE o5l oeg/l eg/t deg € deg C Jrg € deg C Jeg £ deg C deg U Cal03 Cal(l e/l a3/l ecil o m/l e/l 237l eg/l cm ce ag/al sg/el ag/al

1} 1 YtIL ¥ or N Tier AETUETRNR 0% S O RN SR RN R I NN ¢ % SRR £ N SRR SN SRR Y 000 I £ 00 | 10y Y xex PR A Ly o v S LA S S SRS U § SR 54 C A TR 248 {
10 Pt g low : £33 5.2 Kl PR ARG SN B 7.5 20 [
19 bo17ee o Bt R NG 7 T (7
n [ ErL 3 B ] 7.5 R
10 b1t &1 et 97 5.8 7.5 PARYE S G |
te | E21] try In Tk 73 1.7 2 9
10 11924 [ a6t 6.0 54 8.¢ 02 18
HY I 1934 0? ELL RS T I O . . 3.5 A2 33
14 o1 (8} > 20

] [ et c2 X 0

" 1134 (2 19 19

14 I1754 o] A

14 o193 5 21

] [ 4 7 3

1 io1188 (%) %27

14 [ R (6 24 1

1 1173 (%] 212

14 11934 o% N u

14 1o1rd G 19 18

4 il o7 . 2 n

17 el Cro. 4w 5P 9 5.4 290 2.5 5. 1.9 POe 67
17 [ (0% 0058 8.3 5.0 21 2.2 1.4 .0 3
17 o1y3s (3 @ e 5.2 5. %0 %0028 7.8 25 0% n
17 11734 4 2 S 5.8 5.6 8.2 .02 d038.3 0 .8 .1 1.5 relaa) 27
17 [ el rs T 12 6T 600 27.0 6.8 B3 b T 7.7 4 33 9
17 1 1734 s £ 7.0 LT 65 21.% 21.8 L .o 272 272 8.2 W 18
17 119 ¥ B¢ 7 1 TL S 274 213 8.2 0 40 3
17 11923 (%] o 47 A2 80 7.0 17 8.0 32 9
17 11934 €9 “) LS 938 5.0 w8 13 7.8 o 30 &
17 [ I KALH 05 T 82 8 2.2 .8 7.8 N » 9
17 o193 D4 gm0 5.8 T4 265 262 2 1.7 2 2% 0
17 1 174 o7 W 53 5.2 5.6 7.3 2.0 . 1.8 425 k.S
20 1193 Cl N 2

o0 o173 o} 52

20 11784 ] %3

20 11934 c4 s 3N

20 Io158e S it n

0 bored 4 - 35

2 11954 ) LI b

o0 1 1764 ca 3R

Ay 1 173t c? Pl

Y 1 1964 05 KLY

20 119 D& @

ol o198 07 280

el 1934 8} 90 ez 8.0 5.8 271 27,1 . 2 A 13 20 1
25 t 1734 2 WO 5.6 3.5 5.5 26.9 26.7 2.7 2 20 73 271 27
23 1 1734 €3 w55 5.5 5.4 7.0 26.9 21 7.8 2 U 49
Yol 11934 c4 P 6.6 8.8 8.5 S521.2 27,0 31 B8 5.4 2 v 7.3 I H Qa
pel 11934 [] 900 4.1 4.1 8.0 26,8 0.5 .4 322 2.2 233 .7 A 213 2 X Q7
Yol 1 1984 [« O 6.0 6.0 5.7 28 6.1 8.0 32.2 .0 27,8 27.8 23 2 b9 ¥ B Q7
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Weekiy and Twice Weekly Measurements. Bogor, Indonesia, Cycie I, Wet Season

DATE EX1TRA D.0. OXYREN POND TEMP, RAL TP HIK TEWP  ALKA T.WARD KJELDAL  ATIONIA TOYAL  TOTAL ORTHO  S.DIX CHLOROPHYLL
--------------- [ATAY  PWD SAWLE T8 mID BT TP MID BT 10F EOT TOF ROT &g/l ag/l pH K N ROZ-N NO3-N N3N P POMF A B a b ¢
DAY MTH YEA Tise »/l o ea/l ea/l deg € deg O deg C deg ( deo € deg C deq £ Caif3 (afi? g/l »/l eyl ag/l refl e/l ag/l  ca ca mg/al ng/ad ag/ad

9 I XY York }4281 (SRR TR £ 08 S ¢ 5% S § 0 G ¢ 3% § JE ORI 5 06 BN § 48 R 4 0N | [$31 0o Ax |90 S B § SIS O 4§ u LIV LXx ot a0 ruroxe
5 11 €7 [ . ¢, 440 J3.2 24 223 ol 13 4.7 3w ¥
5 1 1734 ] Fone Lt 6.3 276 Nz .7 f e 7.1 N N
25 [ %} EICONMNE P R SV T N 0T I B3 0 21 17072 KIS 9
rel 11934 bs el 2 e D2 2712 7.2 18 17 1.3 KL I 22
re) 1194 (3 YO A5 6 5.9 275 2T .8 20 9 7.2 2 n 87
Fel [ L] o7 00 4.0 5.6 5S4 218 1.5 213 0 '8 1.2 2 2% 3
28 1194 Ct kTR

2% [ [ 27

3 IR EEL c3 HER]

3 1174 &) A5

e} f 1934 s 33

zn 1134 ¥ 30 30

28 o194 c7 21 %

Fel 11934 4] 0

8 I 1964 (o] % 7

% 119534 ji] 21

8 | ] D8 2 23

] 11934 o7 2% 2

kil 1198 Ct S 8.3 8.2 8.0 7.1 271 274 8.2 728 [}
3 117 2 &y 7.7 7.4 7.3 6.9 2.8 2b.4 7.8 X 85
3t {1788 3 S0 L4 8.3 4.2 5.7 5.6 25.4 1.1 2 n [}
3 11534 (4 B0 6.1 8.0 5.9 283 2.2 261 3,2 9.4 5.0 5.0 1.2 Yo sl [
3t to1734 €5 ) 7.2 6.8 6.3 259 5.8 257 9.4 2.1 1.2 ro i e 82
u o1 ¥ Wy 7.8 T8 1.2 2.6 7.8 274 N2 /A 8T 8.5 8 2 18
kil i 1784 €7 Edr 74 T B4 274 DN 2T A 8.9 30 3 18
3 1194 ce 150 a0 7.8 T4 3 17 u3 8.1 271N n
L) 11934 (o] X 3.2 7.6 7.3 27.0 6.9 8.7 8.1 B 30 435
ki 11934 D5 EX 7.6 59 69 273 .0 2.0 1.5 Fo i o] r
3 11934 04 8C0 7.5 7.0 6% 6.8 2.5 264 1.5 275 9%
k1 1 1934 o7 80 7.0 7.2 48 213 212 214 1.9 B W 23
2 2 1754 1 a2 0

2 2 1v34 w4 7B

2 2 1734 3 un

2 2 1934 I« ] R

2 2 1734 (w1 Fals)

? 2 17 [v) 21 8

2 2 1934 a 3 3

2 2 1734 =3} A n

2 2 1934 o] 3 AN

2 2 1934 3] FI 74

2 2 13 1] 0 W

2 2 1784 D7 I

7 2 1 1 0 2.7 5 84 27 U 1A 7.4 27 31
7 2 198 [w] 600 8.7 8.3 8.3 232 1.5 27.2 1.3 5w 18
7 2 1934 c3 B0 8.6 7.5 7.0 27.0 267 26.5 1.3 oon z
7 2 1934 c4 0 8.5 8.t 7.6 271 2.5 2.2 3. 8.9 233 5.5 1.2 19 13 40
7 2 1994 (& 800 8.8 8.0 7.7 27,7 7.4 270 333 3.3 2. 2640 1.3 26 26 L}
7 2 1934 2 €00 10.4 9.9 9.1 284 27.6 274 311 8.3 267 28.7 8.5 283 %
7 2 1934 c7 BOO 8.8 8.6 7.9 28.3 7.9 2.2 8.0 % 27 2
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Weekly and Twice Weekly Measuremerts. Bogor, Indonesia, Cycle I, Wet Season

DATE EXTRA D.0. OrYGEN FOND TEN, KAY TEMP HIN TEP WS T OWRD LELDNL Arwla TOTRL TGIAL RTHO S.DISK CHLOROPHYLL
................ DATA  PUND SAY1E 6 alD R I MID £T e k)Y T pOr VAT T4 B N noORIH O NC3-N KOCLI-NF PG4-P A B Fl b [4
LAY WHIH YEAE Tine 2’0 K3/1 eg/l teg C ceg € deg ( cra € deg € ceq € deq € €a0i3 CafO? £q/) il eyl mgii s eg'l eg/l o ca eg/ad ag/el ag/al

" 0 e Yoarh LRSS LI € O S £ 0 G S 0 S £ 0 N 5 0V RN S 20 B 0% GHER £ 90 G £ 48 § FAS myorex I LI L xfx [SUEY SO £ SN O S S 6 R O SN €7 2N S S O ¢34 ¢

7 2 1 ] (B EESER DO DO S Y LS Y 7.9 WO Wi

N 2 1 %) A TS A4 78 1S 21 7.4 A 9

7 FARER! o L P A YC 2L o L T 7.4 20 53

7 Tolecd &3 @ gt B 1.5 4B 7.8 UMY 1.2 25 2% 18

1 21T oy 3 .89 s 220 1 03 7.4 0 ¥ 82

1 2 1784 (3] 2% 28

it 2 1ved4 2 0

H D19 3 2

11 2 193 X] 7 H

i 2 195 s %5

n 2 174 Cs 3t 27

11 21y 7 %N

v 2 1994 & 23 N

il 2 1934 %% N

il 2 174 05 270

11 2 1™ L] 21 2%

i1 2 17 b7 W
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Wet Season
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Wet Season
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Wet Season
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Weekiy and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
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Weekly and Twice Weekly Measurements.

Bogor, Indonesia, Cycle I, Dry Season
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
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Diurnal Measurements. Bogor, Indonesia, Cycle I, Wet Season
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2 101363 Ll (A 5.6 7.3 &.4 2 IL1983 e s 5.9 5.8 L3 7.3 270 2.8 6.9
2 111523 1000 (4 7.2 [4 5.9 FZ I8 B O S | L7 z 111983 156y 15 7.5 5.4 .2 M3 2746 A 7.3
2 11523 143 4 2.0 £.2 5.5 31 7.8 293 7.8 2 it 1983 0 (S 7.3 7.3 7.4 8.2 284 284 b.6
2 1SR 193 (4 7.5 7.4 7.3 A %4 S 7.4 3 11 1¥33 0 s t.l 9! [N 21, 276 1.7 £.5
3 1533 00 5.4 L3 6.2 33NN ws L 3 1 1983 43 s 5.7 .7 .7 27,0 27,0 . b.4
3 11 1933 430 4 4.0 ¢.0 5.5 7.8 8.0 720 £.2 20 11 1983 €30 (! 7.¢ 7 L3 27,8 27,2 210 8.1
2 L1333 40 (5 5.7 27.4 £ X 1933 1230 Cf 10,7 3.2 7.5 8.3 278 27.4 8.8
2 111923 1000 7§ 7.5 7.2 7.1 Z8.6 28,2 1.1 L9 30 Ir 1933 [ [ 14.3 “ A 8.2 5.3 28.8 230 8.9
2 11 1923 1430 5 8.5 7.2 7.1 37.0 295 29.0 7.5 ko] I 1983 20 () e 2 E.l 26,0 282 282 8.4
2 11ve3 193 (9 1.7 7.7 7.6 293 29.4 0.5 §£.9 ! 121983 0 9.4 ¥.6 7.5 15 7786 21.4 8.3
3 tr 1933 Wm0s L.e [ 5.4 233 8.5 2.5 4.3 1 12 1983 430 (1 §.8 &.5 8.3 27.6 27,0 27.0 7.3
3 1923 43 (3 &2 A 5.9 7.6 27,8 1.8 4.2 30 18Rl ex (2 7.4 Lk 2774 27.2 27.2 8.3
2 11333 Lt (4 2.7 27.3 [ 30 1983 (230 (2 1.7 7.9 7.8 2.6 8.0 27.8 8.8
2 L1923 1k (4 2.0 6.2 97 S0 278 71 49 30 IR e (2 13.0 E2 40 7.0 B9 W2 8.8
2 111933 1430 (¢ 9.1 7.6 S. 0.9 299 3.5 8.0 10 1 1933 030 (2 [ N (U B O .4 285 8.5 8.4
2 11933 191 % a7 e 7,0 2.0 .00 27.8 7.1 ] 121563 00 7.2 §.2 7.1 21.8 211 210 8.4
3 fro19e3 0 L7 6.6 h.b 7.2 2.0 3. 6.5 1 12 1983 (2 £.1 K 7.3 7.0 27,0 270 7.9
3 111953 43¢ (¢ - [ £ 7.5 27 03 4.2 30 b 19E3 0 @ (3 7.1 A3 £.2 a4 272 7. 7.4
2 113 w™ 7 L0 RS 4.5 30 L1383 1230 (3 7.3 B 7.1 23S 80 270 3.1
2 111533 1000 £7 [ S (R ] =30 B B Y S ) [ Ry 11 1% 430 (3 {2.8 L 7.5 S0 RS 2.9
2 L1343 (7 A Y D ] 33 %03 7.3 X 141983 2030 13 7.3 5.3 B J3285 X5 8.3
2 1983 1530 (7 7.& 7.8 5.7 2007 7.0 7.8 48 1 12 123 W (% 2.3 &3 3.2 7.5 21 21 7.9
3 11933 0 (7 8.7 ¢.5 4.4 21,7 2.7 27.8 6.5 1 12 1933 430 ¢ 7.4 7.4 7.4 21,0 27,0 27.1 7.4
k¢ 111933 43¢ (7 59039 5.9 7.2 1.4 .4 4.3 30 11 937 B30 4 KA .7 26,1 2.9 259 1.1
2 11983 s6) (6 5.8 2.7 6.4 30 I1933 1230 (4 7.4 L0 57 2.1 214 2.5 7.6
2 11933 1000 (2 7.0 5.6 4.4 7.8 7.0 27.0 6.9 30 f1 1933 1630 (4 10.4 .4 5.3 9.2 2/.8 2.9 8.4
2 11 1933 1430 (8 10.1 5.2 49 32,0 275 213 7.8 30 1983 2030 (4 10,4 5.5 i3 2.9 27,7 27,1 7.9
2 11 1983 1930 (8 1.7 7.3 b4 28.3 2.9 8.3 6.9 1 12 19e3 30 4 7.4 7.2 4.4 27,0 274 27.1 7.3
3 it 1963 30 (8 6.1 6.1 6.1 21,9 21,1 21.1 4.5 1 12 1983 430 C4 7.3 1.3 7.2 2.5 .6 264 7.0
3 111983 4% ¢8 S.7 3.6 5.5 21,2 213 212 b kY 11 1983 B8 (S 7.2 485 b4 274 268 267 - 1.3
2 i1 1933 o (9 5.6 27.0 4.8 30 I 1983 123¢ (S 10.1 7.7 4.8 8.4 274 274 8.1
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Diurnal Measurements. Bogor, Indonesia, Cycle I, Wet Season

1A

DATE TIME OXYGEN FOND TEMF. BATE Tlne OIYCGEN FOND TEMP,
T — OF FOND TOP KD BT TGP mID  BOT ] T 06 FOMD 1P KID BT OIP HID ROT oH
DAY MONTH YERR DAY 83/l 53/l 3/l deg C deg C deg C DAY MONTH YERR DAY 90wl el g€ degC deg €

144 0o oxyxx 1S3 S5 0% SRS ¥ 08 | L. 0F SEE S 00 SRS ¢ 08 SHEND § 0 ¢ XX XXOXxxr oo P S S 00 GRS & 90 4 XXX LY Xy
30 11933 1431 (5 12.¢2 2.3 7.5 P A D T ) 8.7 27 1 ot 7.3 7.2 S5 B4 B £.5
W 1O1E 2030 (S 10,7 2.4 7.0 DE 2120 W .0 28 { : 4.3 £ 7t 270 ¢4
1 121832 (5 7.0 G0 9.0 50275 7.8 27 12 {2 5.2 ! ES . 2.7 27 7.3
1 21983 830 (S 5.0 g0 B0 6.7 263 268 7.2 27 12 1733 1230 2 e.? S8 RRY U S 6.7
30 1t 1983 B30 (¢ 9.9 ¥.0 8.7 IS IS R 3.9 27 12 1y33 e 02 53 4.4 1.3 WS 282 7.4
30 11 133 123 (6 12,9 114 5.3 3.9 8.2 1.8 9.0 2 21581 19 (2 &3 5.2 B 284 2.5 8.4 8.7
0 L1563 1630 & 4.4 130 104 298 7.4 281 9.3 28 12 Iyed {30 <2 5.3 5.2 29 .00 27,4 6.4
30 11923 mwin (¢ 12,5 2.5 9.k R 5.6 8.3 €.9 27 12 1523 830 (3 o3 Ln 46 273 772 210 1.2
1 121733 3B (4 102 w3 1.2 2730 27y 9.0 27 121983 1230 (3 7.8 1. 1.t 8.7 21,7 212,30 8.7

{ 12 1923 430 (4 57 .7 5.9 PP IS Y . 2.4 27 171983 1435 (3 7.5 L 1.4 B3 7.8 270 7.0

» Mo1ys em 0 10,3 7.4 5.9 PRI TS Y ] 8.4 z7 12 0%83 1330 {3 6.6 S 4.5 27.9 8.0 21.% 6.8
30 't 1983 1230 7 13.6 123 6.3 0 247 277 6.8 28 12 1953 430 (3 5.5 .9 5.3 0.5 265 . 5.5
ki 11 1%23 143 (7 500 142 0o RER- BT B I | 9.3 2 21531 83 (4 5.9 .7 5.4 2.6 216 215 7.3
K] i1 1933 2020 07 12,2 1200 103 WAL R 123 8.9 27 121933 123 4 7.2 Lo ST b 70 218 8.7
H 12 1723 07 W7 g 10,7 2.7 08 7.9 8.9 27 121933 (#30 (4 ¢.3 [ 5.3 0 S 8.3 7.2

1 12 1320 43 7 $.7 9.7 7.7 7.2 214 7.4 2.5 2 iz 1983 1930 (4 7.2 7. *.7 280 181 28.4 7.3

30 It 1953 8% (2 8.7 7.8 7.5 74223 77a 7.6 28 12 1933 43 (4 £.4 i 5.6 26,7 Z26.8 269 ¢.7
30 It 1933 1230 (8 11.8 8.7 3. w2 ) 214 &.9 27 21933 B3 (9 6.2 5.7 5.7 7.4 216 215 7.3
30 11 1333 1630 (5 19.3 2.9 8.3 279 B4 217 9.3 27 121983 1232 s 2.7 5.8 5.5 8.7 280 27.8 7.0
30 Y1923 2030 (3 1.7 €.3 7.4 L2 7.8 9.0 27 Iz 1781 1430 (5 1.4 ISR 21.¢ 8.7 2.2 7.5
{ 2 1483 (5 7.6 G 3.5 274 213 275 8.7 27 12 1933 1930 (5 2.1 ¢.2 B 3.2 %4 4 7.3

1 12 1983 4% 2 g.8 xe 3.t .y P 7.0 %.3 28 f2 1933 430 (5 e.A LS L5 6.9 27,0 27,0 t.6

30 N P R ] £.5 £2 5.8 2.5 7.4 7273 7.8 27 121931 &30 (& 6.5 e.3 &0 8.3 8.3 28.3 7.6
30 1 1933 17230 (9 8.4 5.9 4.4 e 2800 278 7.9 27 121922 1722 (& 5.0 4.8 4.0 23.3 8.9 8.5 7.3
30 b 1933 1430 (7 in.3 2.2 L4 M2 M8 3.0 3.3 27 i709R3 i ng 7.2 7.3 5.0 2.3 3 288 8.2
30 111923 2030 (9 7. 7.8 4. 0 3z ez 7.9 27 171783 0930 (& 7.7 7.7 7.4 w4 288 29.8 8.1
1 {2 1983 3009 7.2 7.1 7.1 21,5 276 214 7.7 b f2158F 430 L 4.1 5.2 £.2 S5 08 .46 &5

I} 12 1923 4§30 (9 5.5 [T 7.0 27,0 7.4 7.4 2] 12 1983 ¥ (7 58 5.5 %3 27,9 219 7.8 1.3

0 11 1983 B30 7 7.4 £ 8.7 27,7 215 215 7.2 27 12 1963 1230 (7 7.4 ¢.3 S.7 5.9 28.7 8.2 b.8
kU] 11 1933 1230 D7 3.5 7.9 1.8 22,7 234 5. 1.7 27 12193y 130 07 &3 ¢.5 S.7 29.0 9.1 A5 1.2
30 i1 1733 1430 @7 10.5 2.4 8.2 9.1 2v.4 0 87 £.5 2 121593 153 (7 4.9 LR 5.3 3.4 85 8.5 7.2
30 It o198y 2030 W 8.2 .2 8.1 @3 RS 8.S 1.7 2 12 1933 430 07 ¢t bl 38 7.0 21,2 .3 6.7
{ 12 1983 3o D7 7.8 7.5 7. 7.5 278 7. 7.4 27 12 1933 &30 ¢ 5.7 5.4 5.2 27,7 216 218 1.3

| 12 1983 & o7 [} 4.8 6.8 °ry 272 272 7.1 27 121923 1230 (9 7.9 5.8 5.3 23,0 28.2 27.0 7.1

30 f1 1933 B30 2.5 .5 .2 7.5 27,3 1.1 7.3 27 1201983 16300 (3 7.2 ¢l 5.0 9.0 8.4 28.¢ 7.0
30 14 1923 1239 pL 12107 $.9 TES R DT £.5 27 12 1983 1930 (3 7.5 5.7 KN 74,2 283 1.3 7.1
39 11 1933 1430 4 14,7 123 fa.4 7.3 5 3.r 3.0 28 b2 1v33 43 03 [ z Lo @3 27,0 27,0 t.5
30 It 1933 2039 [ 141 0.y 9.5 I 3R 2.5 i 121923 &3 0y %7 &5 S.4 7.3 21y 1 a 7.3
1 1z 1723 300 né 9.¢ y.8 7.5 RS 2.1 27 12 183 1230 0y 7.3 5.6 5.5 8.3 2By 79 6.7

1 2 19E3 430 s Q.7 5.7 6.6 7.0 7.8 27 121993 1300 (¥ €0 [ 9.5 78,5 287 9.4 7.0

30 Il 1983 830 05 1.3 6.9 4.9 27.1 7.7 27 12 1983 1°¢0 (9 L.é b £S5 8.3 8.0 28.2 47
30 11 1923 1230 5 9.0 8.4 g4 7.7 7.9 28 12 1983 430 3 £.0 L0 5.9 250 268 2.8 6.9
20 11923 1530 05 19.4 9.2 8.7 5.3 8.4 7 12 1983 83¢c D7 4.1 5.6 SO0 21y 1.8 1 7.4
30 11 1983 2030 IS 8.6 8.5 8.4 78.3 7.7 27 12 1983 1230 D7 8.7 5.9 5.0 9.0 28 28.0 4.7
1 12 1923 30 05 7.9 7.9 1.5 27.5 7.5 27 121983 130 07 10.2 t.2 [ .4 237 2.2 7.4

1 12 1933 430 IS 7.1 7.0 7.0 25.9 7.1 27 12 1983 1930 07 7.9 7.0 3.3 28.2 26,3 28.4 tL.8

27 12 1983 830 Ci 9.6 5.5 5.3 27.8 1.6 28 12 1963 430 7 6.2 6.1 6.2 21,0 7o 2.1 8.5
27 12 1933 1230 I 7.6 5.8 5.1 28.0 7.0 2] 12 1933 €30 D% 5.1 4.7 4.5 27,1 215 27.4 7.2
5.2 8.3 1.¢ 7 121983 17230 6.4 4.9 4.3 8.8 281 27,7 8

i 12 1983 1630 Ci 9.5 4.9
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94 IV iy oo LSS SHEE S O N $ 98 { RO SN SO0 SR ¢ 08 4

pH

XXX

26 7. I 7 88y 209
25 Lt 2.3 L3 7.8 7.8 7.7
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o5 .7 g2 i .9 78 277
5 3.9 R 2.4 240275 7.5
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2 7.k 7.4 T4 65 kb 2%
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25 5,9 ¥ [ DS 2743
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26 F T P T4 28T Iy 745
2¢ LB Ay [} P T
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3 1.8 7.z T 7.7 .0 W
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25 [ £ Ly 2.8 (.8 6y
25 1 il L2 (38 27,2 7.2 2
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o5 .7 7.5 7.2 1.3 217 7.1
25 ! 7.0 70 7.0 26,7 2Lk 2.5
2% S A 0 -3 BT T 3.
2% ! 7.1 7 7.0 D58 2506 2.8
3 7.2 700 S 5 265 2.0
21 2 7.7 £.7 NS 7.5 8.0 2.5
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23 K (: €0 S 43 A 55 M.
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23 2 3 5.8 1.2 2.2 3.0 248 2.t
24 2 €3 3.2 1.8 2.2 271.0 27,0 27,0
24 2 [} 5.4 §.2 36 220 K0. %N

ISR )

0~

DN NN N N ® N N N N X0 @
0 O ~Q - o N 2 e

—_— g )

.\l.\‘\ﬂor)\lw\l\l‘ﬂ\l\J\I\JN\I\J\J\IN\J\JN
VO NUAU - MU DN D o e N o

6.6
6.3
5.8
7.6
7.3
6.7
6.4

L2

v 378yl



vS

Diurnal Measurements. Bogor, Indonesia, Cycle I, Hep_§@§§9n

pATE TIME OYYGEN FUND TENP . DATE Tne GYYGEN POND TERP .
______________ 0F PGND TGP MiL  &OT 6P xiD BOT pH cmee——eeem—e- 6 BOKD 0P MID BQT P HID BOT pH
DAY MONTH YERR DAY r3/] rg/l rg/l deg € deg O deg C DAY ROWTH YEARR DAY we/l n3/l eg/i deg T deg C deg ¢
b3 XX X FU T 0% SRS T U S 3 08 G O O G § % S OO X1 WK oy SV SRR I R VU8 S 1 38 TS 08 SR S 08 SRR T ¥ 1

3 2198 123 4 7.5 L2600 230 i 200 1.9 23 2 TR 3L M2 O214 .2 1.0
23 2 19 1430 4 WY [N 5.3 0.0 23 27.0 7.8 23 7 [ 4.4 1A a2 1.8 212 7.0
23 2154 2030 (4 8.2 7.8 A2 g Ba w2 1.2 24 2 TR AE M 275 215 65
24 2 1954 3 C4 &0 6.0 .8 d5 0 N 272 t.6 24 2 4.4 40 3.4 .2 6.5 260 6.2
24 2 1324 430 (4 5.4 5.8 5.6 @+ .00 270 6.3 24 2 3.5 4.7 I 2.6 2904 5.5 6.1
2 2 19348 730 U4 2.8 [V 4.0 FL Y 3 B | 5.9 20 3 .7 k] 3.3 7.8 27.8 272 7.3
23 1980 1730 €S 7.5 £.3 5.2 O %5 5.0 7.9 20 3 5.9 4.7 3.9 29.0 204 27.5 7.5
3 2 1584 1830 €5 b8 63 43 9.2 a0 2.0 717 20 3 0.2 T4 40 320 29.1 8.0 6.1
23 2 1984 030 S 8.3 & 34 B2 4 1.2 20 3 €3 b0 47 3.0 300 285 8.0
U 2193 » (9 5.5 [ §.5 2,60 700 210 4.6 21 3 74 Iy 9.2 0292 29.0 7.6
4 2 1933 430 (5 5.4 c.2 5.3 4.3 2604 253 6.3 21 3 S 5.5 22,2 28.5 128.5 7.1
24 2 1534 730 (S S8 0S4 5S4 IS5 5.9 5.9 5.9 20 3 To 47 A0 106 6.8 262 1.3
2 2 1981 1230 (4 TEONZO T 22 o8 bS5 8.2 20 3 412 4z B2 .7 W5 1.2
23 2 1934 1630 (4 B0 T8 46 ZVA 3.9 278 7.8 20 3 53047 19 325 8.2 8 13
23 2 1¥i4 2030 (4 7. 7.4 L0 A O S Il 7.4 20 3 3.0 4.5 IR 30,5 29.1 28.0 7.5
24 2 154 LI [ [ 4.0 30 IR FR 7.2 21 3140 [N 5.5 £5 2.9 28.9 78.9 7.4
] 2 1984 430 (& sS4 03 B8 27 T2 6.8 21 1193 430 (2 4.8 1S L3 200 28,0 2.0 7.1
24 21 T30 (4 5.0 5.7 .20 .S A 780 b3 20 3194 83 03 5.3 4 3.8 274 7.0 265 7.4
2 7 19 1230 (7 7.0 8.1 5.0 7.9 2700 a0 8.1 20 31638 1230 3 &7 4.3 3.4 29.9 27,6 89 7.4
2 2 ivd 183 07 9.z 7.0 Sz s .S .8 7.7 20 31934 1630 L3 8.0 4.5 317 32,0 2.5 23.0  B.1
23 o1Eed 2% (7 g2 Jaoo52 2.8 =0 T 7.4 20 31384 2030 (3 7.8 43 42 S W 283.0 T4
4 2 KU L% B P T e = LI Vi 21 31984 i (3 500053 52 9.0 B 80 1.3
2% 2 430 (7 55054 520 2700 7 00 6T 2 319 43 3 £ 48 42 M0 291 8.1 7.1
2 2 73 (7 6.0 57 56 63 w3 2.3 b4 20 3 1985 B30 (4 5.2 4.3 42 285 28.2 8.0 7.6
23 2 1230 (3 €7 7.5 ¢S5 7.2 %55 5.0 8.3 20 319 1230 (4 6.3 %3 53 0.0 29.0 28.5 7.7
2 z 1630 (8 7.0 83 &5 N0 70 %2 13 .\ 31984 1630 4 100 &4 42 2.0 3.6 9.8 B.7
23 Z 03 (8 6.5 80 £S5 8.2 230 269 7.3 20 31984 2030 A 8.6 B0 5.3 313 3.0 300 8.4
24 2 008 7.6 7.3 98 .5 05 %8 7.2 21 3o 3 (4 720700 b4 3 3.0 20,0 8.
24 z B0 08 62 B2 82 6 285 165 b 21 3o 430 (4 52 8 S R0 290 5.0 7.5
24 2 73008 7.0 E8 64 2000 2.0 260 8.4 20 31938 830 (5S4 4.3 43 2.7 27.8 7.6 1.5
2 2 2 v 7.3 &t 5.3 275 2.0 5.5 8.l 20 3198 1230 (5 5.9 S5 34 30.0 288 26.0 7.7
3 2 1636 Ly & 60 47 9 6 g 13 2 IoIFEOW3 (S w0 &7 4.8 32 36.2 28.9 8.5
23 2 W0 7.0 63 44 222 %0 700 1.0 20 3o 2030 05 da 5. 40 30 307 M0 8.3
2 : o0y 4 53 a4 3 72 2700 4.8 21 3193 30 (5 44 T 5S4 29 M9 9.8 7.7
2| 2 530 Ly 5.2 5.0 S T4 S U4 LA 21 3194 436 (5 5.5 .2 340 R 8.9 209 7.4
y2] z 73007 53 S 5000 590 MO L3 20 313k 830 (4 &4 %2 S .8 8.2 28.2 7.9
b3 z 123w 3 57 47 175 G B 2 LT I E DR $3 0 63 53 M9 Ha 2.4 &8
23 TN N o 7.8 54 Ay s kS 7.4 ) 39130 e 9.0 T4 S0 3240 3.2 9.8 &,
3 7 17 03 D7 &8 5.2 3 7.3 a.2 7.9 20 31584 0% (s 7.3 7.2 820 34 3.0 0.0 9.8
A 2 193 3007 A S S0 2z a2 &a 21 RI LT B TS 7.0 65 A4 300 302 0.0 &3
24 2 1934 430 b7 4.3 4.1 4.0 26,3 6.8 2b.8 5.5 21 31984 430 Ca 5.8 5.3 4.4 2.2 295 2.5 7.9
24 2 194 730 07 4.8 44 42 . d B b2 20 39934 630 (7 43 3 40 1.0 286 282 1.7
23 2 1984 1230 DA 6.2 4.3 3.7 26,0 4.9 N2 0 20 3158t 1230 7 4.0 4.0 3.7 30.1 29.2 28.9 7.8
23 2 1934 130 O 63 4z 3.0 BS5S 263 25.0 7.1 20 31984 1830 (7 &6 57 46 323 3.0 0.0 8.2
23 2 1934 2030 DS 46 35 14 274 %5 .0 8.9 20 3 1984 2030 7 6.3 5.6 44 IS 3.2 3.5 8.0
24 2 1934 0 4. 3.6 3.0 5.4 26,2 26,0 6.5 21 3 1994 0 ¢7 5.4 4.9 3.8 30.0 30.1 1 7.8
24 2 1984 430 Db 3.6 3.6 3.2 25.8 25.7 25.6 6.2 21 3 1934 430 (7 4.7 4.5 4.2 9.6 298 17 1.6
24 2 193¢ 730 B 4.0 4.0 34 5.1 - 25,0 5.0 8.2 20 3 1984 830 re 5.3 .2 S.4 28.8 28.6 2.2 7.8
23 2 1984 1230 IS 6.6 5.0 4.3 27.2 2.0 25.1 7.8 20 3 1934 1230 8 7.5 b4 5.4 30.4 20.0 28.5 8.7
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TABLE 4

Diurnal Measurements. Bogor, Indonesia, Cycle I, Wet Season

DATE Ties OXYGEN FOND TEMF,
— 0F FOND TGP MID ST TGP NID 80T oH
DAY MOMTH YEAR DAY =/l ae/l mg/l deg C o3¢ L geg O
XX XXXxsr o xxxx LRSS G4 S0 SR § 99 1 L9 O SR ¢ 35 SR 5 S SN ¢ 9% {

20 315 1630 2 Q9.2 48 T N2 9.0
20 3 1ye4 w3 L9 7 M 3 30 9.0
2 31994 W 2.3 4.4 b L B IS R R IV |
N 3 ivis % 2 T2 om0 S 8.4
2 3o 80 (Y SFS R IRC I N < DOl A8 B B
0 3 19as 1230 C% 54 L 42 WSS 2720 8.0
20 3191630 07 0.0 5.9 37 3Le .8 2.2 8.
a) 31y 030 €7 gt 65 3T 30.9 0.4 23.0 3.5
2 S 194 30 0y 7.0 69 4 29.5 0 1905 29,2 8.0
2 3O1F3 e 09 (ST T S T A D A T A B |
2 IO W L0 5.4 s 283 280 B 77
20 317 1230 W &% A3 A% 235 22 779 el
20 31934 130 o7 0.4 52 3.5 327 30 9.2 1.9
20 31984 w30 3.4 7.2 &2 LT OIL: 300 87
2t 3ol W 7.3 6.4 6.2 0.0 30,0 3.0 8.2
21 3 EE U 6.2 b1 LU I G S-S el
20 Io9% 230 N8 4.6 47 IAUS 2700 1S
2 3O8E 1230 NI s .00 25 2710 5y 7.6
20 3193 1836 D4 70 60 3T 3Ly 2 m 3.2
20 3134 036 DA 65 5.2 §.3 0 M4 3.6 2700 el
2t 31y K] .| SR Y T S T 7.7
21 ED EEE X TN e 4 42 XS 285 i3S 7.
20 IR E0 IS B34 .80 22 27,8 271 7.5
20 L VA 6.0 LI 32 RS S 2.5 1.4
o IO O[R30 DS 78T 38 IS0 238 8.0
20 IO1YE A3 IS 7.5 67 3.9 0.8 0.2 29,1 7.9
2 3 1984 KO B (5 8.2 b 32 293 2.3 220 8.
| ERR kSR X I 1] S.E 58 42 BT X0 /A T4
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faTE TIME YYGEN POND TENE . [¥a13 Ting (3YGER PUND TEMF .
---------------- O0F  FOND e HID BT WP MID 0T oH Somtmommees—-eee OF POND 162 ML BT TP MID RN pH
DAY MONTH YERR DAY sa/l mael oma/l dep © geg ( deg ( DAY MONTH YEAR Dy £/t el w1 deg € deg C deq €
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g £ 1¥xd I (5 I B e R 4 ¥ 10,8 E 7. 271 7.2 9.3
8 S R EX U I ) 123 o ? 31 4 4 9 RN £ ENY P I N A
& 3 1 18 (& 1S, hilt RS i 7 ] ? T R 2.2 XRB 1.t
€ 23 ERL AT (1 I 1 [T A PO B 0.9 .4 4 7 7.8 ¥ 209 Tk
8 A L T T U E R T § O T O ] 4 9 7.3 @92 1y
§ IS WL U SRR T S O 3.z 3 L) 9 .1 23,9 264 8.4
3 R 07 [ L 5.5 3. S 4 ? 1.2 ®9 6.5 8.2
] 8 €3 & T4 3 3 : 4 g . 3.6 29.0 6.1
8 3 (3 7.9 g 4.2 30,2 3 4 ¢ 7.9 .8 2.8 R0
L] b (4 14,1 z 2.7 R 3 4 9 §.3 I g ne 9.0
8 g s 7.1 T4 A .3 .7 4 9 8.8 £l P N B
8 2 (4 1.4 B %] : 7 4 9 7.4 t.5 A2 9.8
3 [ (; [CR N IR 7.3 7 2 4 7 T . 7.4 5284 ¥.6
a 8 178 M0 (3 11,5 10 7.1 5.7 B 4 9 t.S £.5 £.5 Jdo28.0 7.4
g8 2 178 3 (7 13,3152 12y ISR [ i 9 L2 . .2 g7 7.3
] q KIS 13,7 1l w o RIRE 4 4 7 7.0 7. L5 D e M 7.4
3 & K FE T T T R 0.5 4 9 L3 . 78 a6 3.0
4 2 miIn [} 1.4 14,7 123 .3 . 3 4 9 (AN [ : 7.9 217 a7 7.9
] 9 200 02 S.2 .7 5.7 P Y BRI | 7.4 4 b .9 e S 279 280 3.0 8.0
] b1 430 {3 5.7 5.7 Y B TS Y 7.3 4 S 4.7 LE ¢ 7.7 .7 2. P
4 ¥ 430 (4 5Ly Sy I ISIR B | 7.3 4 9 7 7.0 7.0 273 1.9 1.8 8.9
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Diurnal Measurements. Bogor, Indonesia, Cyclie I, Dry Seacon

LATE TiE OIYGEN FiMD TERF, DATE TINE DUYREN P TENE.
R el ¢ S (] 106 HIl BT LC 1 U I H e e OF FOND TP MIK BT TOP 4iD BOT oH
DAY MINTH YERR  [ny 0g/1  ma/l  eg/l deq O deg [ deg ( 0AY oONTH YEAR DAY ~a/l e/t masl deg ( dea € deg C
1 o X g 2% S S 0% SR ¥ OF 1220 SHNNYA 08 GEEY UEAN § 39 | H IO SRS AN $43) R LS R O ¢ LS SR £ O S ¢ % G § 98 ¢

kil 10 s g (7
3 10 1924 830 (8
3l 10 1934 830 C9

2155 213
21,7 211 14
3.2 2.3 ;.2

~N
~
w

o ™o a i

3 14 5 °.3 3 3.8 L w2ad 3 to O 8.0 40 1.4 283 IR W2 {
3 11 (¢ (R 4.5 7.8 1.% 3t 14 i R [ER R eI I B Y &7
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3 Ht o7 14.4 R KON NG | 7.9 3t 1t T4 g0 4.4 &7 2.5 217 8.2
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TABLE 5
Fish/Shrimp Stocking, Sampling and Harvest. Bogor, Indonesia, Cycle I, Wet Season

DATE WHOLE POPULATION  SAMPLE WEJGHT Q) SHPE LENTH (ca)

— POND ACTIVITY SPECIES
DAY MONTH YEAR Co0 C00C  WT.(kg)  MNo. MEAN No. S. PEV IEAY Ns. S. DEV
49 IX Xxx XXX1.X XXX Ixx.xr xx.xr X1.1X
3 10 19€3 C1 STX nil 10.5 200 2 0 15.0 20
3 10 19€3 [ous ST nil 10.0 200 51 20 14,9 20
3 10 1563 c3 . SKX nil 11.4 200 56 2 15.7 20
31 10 1983 C4 114 nil 1.6 200 59 20 15.8 2
31 10 193 cs 114 nil 1.7 200 4 20 15.3 20
kil 10 1923 Cé STK nil 15.6 200 57 20 15,5 20
K}l 10 1723 7 STX nil 1.0 200 k) 20 15.4 20
3 10 1983 cs STX nil 11,5 200 ] o) 15.2 20
31 10 1983 () STX nil 11.0 200 57 20 15.6 20
3} 10 19e3 5 STX nil 11.0 200 =S 20 15.4 20
3 10 1533 Ds ST " il 11.0 200 be) 20 15.3 2
3 10 1963 D7 ST nil 12.0 00 59 0 5.6 2
| 12 1903 C! SAN nil 75 20

1 12 196 o can nil 75 20

1 12 1983 3 S ril 70 20

1 121983 C4 SA nil 75 n

! 12 1983 cs AN nil [ 20

1 121983 Cé i} Lil €0 20

1 12 19383 c7 SN nil 70 20

1 121983 [&:] SAN nil |21] 20

1 121983 ce SAN nil 75 20

1 12 19€3 1] SAd nil 75 20

1 2 1983 1 A nil 75 20

1 12 1983 07 N il 73 X

27 121983 Ct SAN nil 7% 20

27 12 1923 (374 Sa nil 5 20

27 12 1983 [k} SAl nil 75 20

e 12 1983 C4 SAM nil &5 20

27 21983 cs S nil 3] X

27 121983 (o) s nil R €5 20

27 21983 c7 SAY nil B 20

27 121933 c8 San nil 70 20

27 12 19€3 cs 24y} nil [ 20

27 17 1983 1] e nil 70 2

27 12 1983 Dé SAn nil £5 20

27 121933 07 SR nil (4] 20

et 114 Ci S nil 70 X

o’ io19e4 < =0 nil 70 2

3 io19es 3 SAM nil 75 @

e io1982 (8] AN nil 75 20

e o [ o nt] 0 X

2% b1y o - - ail 5 20

yeil 1 1eps c7 SAM nil 70 20

23 I 1982 o} 24 ] nil 75 20

ped by cy san nil 75 20

e 11584 1] S¥ nil Y] 20

25 1 1934 3 SRY nil 70 20

2z 1 1934 b7 SAn nil Y 20

23 2 1934 Ct SAN nil 80 20

2 2 194 c: SN nil TN

22 21 a2 SAM nil 75 20

2 2 194 C4 Sar nil &0 20

3 2198 (S s il AT

3 21984 Cé T il % 0

23 2 1984 c7 SAn nil 70 20

px} 214 C3 SAN nil [ 20

23 2 1934 cy | nil 70 X

ekl 2 194 ) S nil 70 20

! TI98 s il 0 20

et 2 1988 b7 SAr nil &0 20

20 3194 €l HAR nil 8.8 158 A -0 15.7 )
20 31T Q2 HAR nil 10,3 192 & 20 16,6 X
2 31984 3 HAR nil 12.4 160 n 0 171 2
2 3O C4 HAR nil 10.4 172 82 20 6.0 20
20 3o a3 FAR nil 13.0 182 n 20 17.1 0
20 31 Cé HAR nil 12,7 164 7% 20 17.0 20
20 3 194 c7 KR nil 12,0 1n “4 20 16.2 20
20 3 i98 ce HaR nil 10.2 137 97 20 18.5 ]
20 31984 c9 HR nil 11.7 184 &7 20 16.0 20
20 31984 1] HAR nil 10.1 184 M 20 15.5 20
20 31984 Db HAR nil 11,0 194 31 20 15.1 20
20 3 o7 HR nil 12.2 182 &2 20 16.2 20
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TABLE 5
Fish/Shrimp Stocking, Sampling and Harvest. Bogor, Indonesia, Cycie I, Dry Season

DATE KHOLE POPULATION  SAMPLE WEIGHT (g) SHPLE LENGTH (ca) REPROIUCTION

- PONI ACTIVITY SPECIES
DAY MONTH YEAR Cote o WT. (k) LLR MEAN No. S.DEV YEAN No. 5. DEV NT.(kg} Mo,
X 133 $ 94 XX 199 XX fx.x XX, xx XXX
19 & 1R (v s i LYt 12,0 20
19 & 1724 [ n arl &1 2 1.4 26
19 b 19%4 D 1N il 45 m 1.2
19 & 193 M T nil o 0 11.5 %
19 & 1984 Cé T mi &7 jat) 11.5 20
19 ¢ 1y s E) firi &2 20 11,20
19 EER RS C tn ' xd 20 1.3 2
15 PR EEN £ o ! o2 20 .4 20
19 S k) e i .l 47 KU 1.3
19 RS 3 [t fits 54 20 12,0 jad
19 [ R 0n? B ol o5 o 11.3 20
11 R g san fil I

13 7168 3 SAm nil &2 20

11 o183 ] o nil P

H Tl o hr nil [ ]

1 7194 Co SN ril &0 X0

11 7% 7 o nil &) 2

11 7154 %) 4 ntl 20

1" 7178 s e nil 70 20

11 7 1934 I Sy mil 5 20

11 71984 B 4] nil &0 20

1 oIy 07 2aM nil 5 20

& £1938 b ) nil TN

8 2 (9 C3 am nl 25 2

g 2192 3 AN ntl 00X

& 1724 51 An nii 0w

I LI KT (s tAn . PR

3 3 1324 7 A [ [ U

£ 212 [ aM 1 02

7 a8 ] St 70 20

& ER Y e M i 2 pat)

2 T s oM Vi) 0 X

@ EA R {7 k4 T (] al

4+ ¢ [N B nt -]

4 g [ B nj €

4 B 4 b red N0

< N iS4 = il DR

4 : P P & 20

4 o7 fos 70 at

2 4 g . nil A

s : T ' [ BN

4 §osd o RN nel [

4 K1 - S ml NN

] 7 193 |t RN nil 75 20

3 101924 ol AN nil %A

3 10 174 03 2aM nrl 105 20

¥ 10 1724 4 Sar ntl 73 20

3 161934 g sl ntl 75 2¢

K 10194 Ce Sim r H 2

3 10 194 v SAM nil 5 20

3 10 1734 cs > nil L5 20

3 10 19% 09 ] nil 02

10 193¢ jis] 30| ntl [ -

3 10 194 0+ =4 i [ )]

3 10194 D7 cam ntl 65 2

2 11154 c 33 ol 14.3 198 7 2 120 22
12 11 1984 . - (3 bl arl 12,7 150 n X0 123 20
12 1193 (4 R:h] nl 125 179 700 126 20
12 111934 S 2aM nil 12.1 173 71 20 126 20
12 11934 (%3 San nil 14,4 181 0w 129 20
12 119848 c7 san nii 2.4 197 20 12,7 20
12 111984 (s San nil 215 150 & 0 1246
12 1194 [n] cAn il 11.7 199 I 20 13.0 20
12 111584 i3 kL] nil .1 164 & 10.7 20
12 11934 Db S nil HiR 180 81 ) 12,0 20
12 i1 1984 D? S ntl 12,5 200 [ . ] 127 20
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TABLE 6
Water Quality Measurements at Start and End of Each Experiment. Bogor, Indonesia,
Cyc]e»I, Wet Season

DATE HXA, T.HARD HTIONIA . TOTAL TOTAL ORTHO

POND  od/! sq/l pH N NO2-N 103-M NO2L3-N P <047 Cl-  SALT 504 B Ca Cu Fe 24} K 1] In
DAY MINTH YERR [o2 Iocok B oF Tk 2q/] aa/l  sg/l 89/1 sg/l s/t eg/l pot  wa/i o3/l ma/l mg/l warl e/l e/l g/l egll
194 ooxxxx 1994 IXOXr.g xax i x.u TXX XXX XXX XXXXX XXX XLXXXOXXXLXOOXJXXXOOXLIXXOXXIX O XXXX O XXXXX 1.IXX
K'Y 10 1523 H 9.7 <10 2.7 0.030 5.500 2 3 7 0.100
30 19 1983 2 4 7.5 (1.0 3.9 €0.02 4.700 2 2 S 0.05
kY 10 1735 S 3 3.8 (1.0 1.1 €0.02 14.200 2 3 6 0.070
kY 10 1983 Cs H 8.0 (1.0 1.3 €0.02 7.3% 3 3 4 0,10
kY 10 1935 €S 4 15.5 <10 0.7 €0.32 8,250 2 2 S 0.030
20 10 1983 G 4 10.6 <10 3.7 €0.02 3.2 2 2 & 0.040
» 10 1985 €7 4 3.4 1.0 3.0 <€0.02 3.2%0 2 2 S 0.040
30 10 1582 3 ] 3.4 U0 200 0.02 &%) 2 2 ° 0.040
30 10 1935 @7 4 3.0 <10 0.7 €0.02 7.7 2 1 4 0.100
0 10 1933 ©S 5 8.7 (1.0 0.7 <0.02 8.9%0 2 { 3 0.030
k' 100 1983 D& M 6.2 (1.0 0.6 €0.02 3.3%0 2 ! 4 0.0%
30 10 1933 07 4 9.5 <10 0.3 0,02 13.400 2 I 4 0.050

Water Quality Measurements at Start and End of Each Experiment. Bogor, Indonesia,
Cycle I, Dry Season

DATE AUA. THARD - ATONIA TR TOTA. ORTHO
PCND  eg/t ma/l oH L] KO2-N HOS-N NOTRI-N P P04 (l- ST S4B G Cu Fe M K 1 in
TAY MTH YESR alds Cales no/1 o'l eg/! sl agrl e/l 2/l eot e/l e/l e/] e/l a6/l ea/l agi) !/t eg/l
X1 X Xrx 1994 9.0 2 7 90 SR 98 ¥/} LR [ PR % # S O ¥ S 99 £4 (30 X000 GXXE IXXX LLXXY KL END XXXX O f820 SXIZE O XLAXX
1: 413 &2 2! 7.0 RN TR ]
9 Aorezs (3 32 23 5.0 SR 00 003
i1 s 174 7 19 7.3 .83 0.le 0.1
19 6 19t (S 2 19 77 0.14 0.5 0.1
11 IS £ ) 2 B 7.9 LO0s 02
i & 153 (7 % PRI 0.12 0.4% 0.0
11 & 19 (3 2t 16 7.3 1,02 0.15 0.14
1 6 1P 2 80 59 9.9 0.05 0.7 0.13
1 6 1934 05 58 55 9.8 0.02  0.05 0.08
11 Lolo4 DS s % 9.2 €0.01 0.13 0.2
t 6 1934 07 %0 9.2 0.02 0.3 0.11
14 & 1934 2 4 9.3 047 1.4 0,01 2.100 2 2 4 <0.01
14 6 194 4 4.3 0.0 1.4 0,030 4,200 2 ! $ <0.0!
i4 6 1934 (3 4 9.3 0.830 1.5 <0.0f 4.800 2 2 4 0,00
14 6 19934 S 3 5.0 0.430 1.4 0,030 ;.700 2 1 3 <€0.01
14 6 198¢  Cé 3 4.4 0,310 1.4 0.030 5.000 2 ! 4 <€0.0t
14 6 194 (7 3 6,7 0530 1.7 0.030 3.100 2 2 6 (0.0t
14 6 1v8% (3 4 8.5 0.81C 1.3 <0.01 2,500 2 1 S <0.01
14 6 15 7 3 5.9 0.610 4.9 0.030 0.900 1 2 3 <0.01
14 6 1984 DS 3 .7 0,580 L7 0.030 0.900 1 2 S €0.01
14 5175 % 3 42 047 3.0 0,430 1.900 1 2 S <0.01
14 6 193¢ D7 3 §.9 0,870 1.2 <0,01 (.100 1 z 3 <0.63
11 I 2 4 44 0.730 1.0 <0.Ci 1.100 ! 1 5 <€0.01
1 11984 &3 3 4.7 0.9%0 1.6 <0.01 2,100 1 1 i <0.01
1 o1 o4 3 5.2 0.450 1.5 0,01 4.0m e 2 3 €0.01
11 11984 CS 3 4.8 0750 1.4 €0.01 1.4 { 1 5 <0.0t
1 1194 G 4 4.9 0.570 1.3 <0.01 3.0% 2 2 5 €0.01
11 i o198 a7 3 4.7 0.4%0 0.7 <0.01 1.700 1 1 3 <0.01
11 1t 1984 (3 3 4.2 0.7 1.0 <0.01 1.000 4 2 4 <0.0t
1 i 173 9 4 3.6 0,810 5.8 <0,01 2.100 1 2 4 0.110
11 11984 05 3 3.8 0.410 3.8 <0.01 0,700 2 2 5. ¢0.01
i1 11 1984 D6 3 3.4 0.570 3.0 €0.01 0,500 2 2 5 «<0.01
11 11 1984 7



Pond Soil Measurements. Bogor, Indonesia, Cycle I, Wet Season

SRTAE DATE R cH Ca g Ha  TOTAL C.E.C SQuume LIME  FREE EXCH-H EXCH-MA

€9

——————— POMD QUAY SILT SAND AT, (WET) P weal asa/ K sea/ N MRHe-N MO3-N aso/ SALTS Al Fe In 2o fu  S04-5  REQ CaC03  2e0/  weq/
LAY BONTH YEAR b4 T Z )4 cp2  10%7 10w oce 1069 e oom oca 1009 enhes/cm pca pom cox poe cro cpa  (3nP) aro/d 10 100g
XX X rxx I XX XL X XX XTI X YO0 XX XXX XXLXX 4XX.X Xrxxr.x  rxxx 0.1 XXI0D OIXX XXXXE OXI6L YXfX0 VXXX XLX XIXLD O XXXLD XLy
27 715 O 817 21 e ETOS.% oo o2g 9T {.2 6 12 ¢ $.3 .2
9 RN CEE OIS IR AR B § D SR S L R kY 0.3 : 79 H 8.7 0.2
29 K B - E TR N T I A DU SO S BU B O LI PN A 51 2.1 PR 5 £.8 (0.2
2 7o tved o 05 k2 227 319 21 tw &3 2. a3 1.7 413 3 5.8 0.2
rg 7 1735 €S 3.3 313 9.7 3.0 3. 7 883 25 8 13.8 4 14 5 2.5 <0.2
n § 1933 o 327 9.3 1.8 3w 5.8 § 3.2 2.5 20.1 N 77 S 6.5 <0.2
29 9 1733 €7 52.0 2.0 160 2.3 5.5 & 7.5 25 22 31.4 3018 4 §.3 (0.2
n 7 1933 03 0.5 7.9 .7 1.5 6. i 8.2 2.3 7% 8.5 414 3 5.7 0.3
27 9 1923 €9 440 N5 64 0.3 8.2 20N 2.2 2% 2.1 318 4 4.7 (0.2
A 9 1923 [ 46.3 8.9 8.3 2.3 5.2 2 7.0 31N 1.8 o143 4 8.6 (0.2
27 § 1933 D6 63.3 5.4 1000 2.6 6.2 t 8.1 23 1.2 3 om 4 6.3 <0.2
27 9 1783 07 70.7 0.4 3.9 2.1 6.3 I 7.6 2.4 230 4.4 2 lgo0 3 8.3 (0.2
Pord Soil Measurements. Bogor, Indonesia, Cycle I, Dry Season
SAMFLE DATE . 0r6.  gH Ca Mg Ma  IOTAL C.E.C SOLURE LIYE  FREE EXCH-H EXCHAHA
————————— POND CLAY SILT SAND MAT. (VET) P aea/ wea/ X a2a/ N NH-N NO3-H aeasr  SALTS Al Fe s M Cy Z03-S  PREQ CaCOS  3ea/ aea/
LAY MONTH YEAR 4 X X % pca 109g 1009 :czn 1009 7 pca poa {009 2an0s/cs ppa g3 oca opa ppa poa (S} keq/] 1009 100g
X XX 1xxx L0 00 XD XXX XXX XXX XXX, XXXLX VGO 238 0 0008 ARAXXLE AXXL0LY XX LOSVERRVS PRSI AR SR UR OO SART O AN 500 SN U0 QNN 0 ¢ 3% SN $ 4 4% QNS 3 6 0% 4
15 31794 ST 431 0. 1.0 N b § g 3 0.6 E I RN S 0.3 1.1
15 SO 3 833 114 7.3 28 b LI § ) 33 - 2.0 S { 0.1 2.5
s S 1734 w4 435 237 7.6 2.4 4 3Ot 25 [} 3o 2 0.t 3.4
15 5 1734 €5 474 45 3.0 2.3 4.3 4 11.2 2 2.6 LI 1) 3 0.2 10.5
15 S 1984 O &7 B5S 58 I 8 7 2.2 A9 1.1 3149 4 0.2 1.4
15 S 1% €7 K48 .2 7.0 235 1.3 8 14.0 255 1.7 LI L ) o4 128
15 S 1934 (3 5.3 9.0 5.2 2.4 6% 10 133 235 2.9 L 140 2 0.3 10.2
15 S 173 C? S6.3 264 17,3 14 70 LI ) 304 3.3 z 183 2 0.3 10.8
15 S 193¢ 05 660 27,2 63 2.2 7. 3 123 2 2.4 310 2 0.3 10.2
13 S 1784 Rs A7.2 254 7.2 2.1 4.3 3 o124 73 3.0 4158 3 0.3 128
15 S 1984 D7 49.9 23.3 4.8 1.7 4.5 2 %4 283 2.9 4 148 2 0.2 12.0
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Pond Morphometrics.

Bogor, Indonesia, Cycle I

ATE [EPTH = 10ce DEPTH = 20ca [£FTH = 30¢a DEPTH = 4(ce DEPTH = Scm DEFTH = tOca DIFTH = 70ca [EPTH = &Oca UEPTH = YUcs DEPTH » 100cm
FOND AREA  VOUIRE  AREA VOLUME  AREA  \OUIRE  AREA  VOLLME  4REA VOLIPE  AREA VILWRE  AREA VOLUKE  AREA VOLWE  AREA VILITE  AREA  VILLE
DAY MONTH YEAR a? a3 L2 3 L] 23 (4 [X] w2 a n2? nl [ a3 [Y4 &3 2 3 e? e3

49 X xxxx x IXxx - xxxx xr oxxxx Lo xxxx Iy  xxxx 0xr  xxx I+ xxxx o xx Xy Irxx IIX XXIx xx
15 10 193 0 200 P\ 0 20 80 200 80 200 W 0 40 00 om0 2000 p0 o0 180 200 200
15 10 1983 (2 200 Vo B, 40 200 [SON V] 200 100 2% 12 2 180 200 160 200 19 200 200
15 10 1963 [} QA 20 0 40 2m &0 200 80 200 100 200 120 =00 140 200 160 200 13 200 200
15 10 1987 ¢4 200 N 200 L ICRV)) 200 g0 200 100 200 120 200 140 200 10 20 180 200 200
13 10 1983 S 200 20 200 40 20 2] 200 €0 200 100 200 120 20 140 o0 16 200 180 200 200
15 10 15e3 ¢ X0 20 W ®0 200 00 B0 200 M 20 1 20 1500 00 18 200 10 200 200
15 10 1583 (W) 200 0 0 40 0 24 A & o0 100 200 120 200 140 200 ° 10 200 160 200 200
15 10 1923 (8 20 20 200 40 200 W 200 80 00 200 120 204 140 200 1680 200 180 200 200
15 10 1983 9 200 z 200 40 00 &0 patl &0 2 100 200 120 200 140 200 16¢ 200 180 200 200
15 10 1963 05 200 - 20 76 40 200 w20 80 0 100 20 120 200 180 200 <160 200 120 200 200
15 10 1983 [ Zo 20 200 0 200 L 200 [ ] 160 200 120 200 140 200 160 200 180 200 200
13 10 1983 D7 200 20 200 40 200 [27] 200 80 200 100 200 120 200 140 200 120 200 180 200 200
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TABLE 9
Ana]ysié of ﬂutrients and Lime. Bogor, Indonesia, Cycle I, Wet Season

SANPLE DATE TYFE OF  [RY COPOSITION A3 1 LAY NeTTER L onan
WTRIDT MATTER VELE
DAY MCATE YEAR  £A LIMT % N c R 3 SUE : ”
1 R $ $3¢ ISV SR + IS SR T O S POV {0 102 1
24 101935 5P 3.6

Analysis of Nutrients and Lime.

Bogor, Indonesia, Cycle I, Dry Season

SRPLE MTE "o of 144 CRPOSITIGH &5 X LAY SETER LINE PELT,
TEI2NT FATICE YALUE
[ARY MONTH YER CR LIng e N 4 LA HA : %
XX ooxxx .z b9 0% S ¢ 4% SR ¢ $94 LS 99 4 0.2
12 5 173 e 3.8
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TABLE 10
Nutrient and Lime Inputs. Bogor, Indonesia, Cycle I, Cry Season

DBATE FEID . PMANLRE INCREANIC LI
POND
DAY PONTH YERR TYFE kg/ha TYPE kg/ha TYPE kg/ta TYPE kg/ha
Ix XX xxxx 9 ¢ 1994 24 1999
a3 o o Calls 1130
3 51984 Cs CaC03 1040
rx] S ¢y Gz 970
4] St D Calo3s 1130
Z ML 07 Gl 220
6 8 1% 2 R ES &
6 6 1984 G 5P &
[ &1 c4 sp 8
6 LI e TSF 3
8 6 1954 Cs 788 8
6 ¢ I (o) T 8
4 b 194 [> 4 e
é L] [ 80 4
) & 1984 ] 1% 2
6 6 1984 b 1¢F &
b 6 1984 D7 8P 8
4 71984 (we) 134 8
4 71984 (o] TSP 8
4 ] e C4 18P &
4 7 o194 ] % 8
4 T o194 cb TP e
4 7T 194 (W) TP €
4 7 19 [>] TSP §
4 7 194 (] 4 8
4 7 o198 1N TSP 8
4 71984 03 5P 8
4 7o D7 T5P g
1 8 1984 o) 154 3
1 8 194 a TSP §
1 R L ] cé 5P S
1 8 1974 cs TP 2
! 8 1984 cb T 8
1 8 1984 c7 TS¢ 8
1 8 1984 ce Tep 8
! 8 1984 ce TSP 8
1 & 1984 LS TSP 8
! 8 1924 Y 18P 4
1 8 194 97 TEp s
s ¢ 19a: pxi 13 £
b 9 15 & Tee 13
S 9 194 4 87 €
H 9 199 S Fep &
< ¥ o194 [ Tep &
s ¥o1e c7 TiF g
5 ¥ 1 cs8 <P &
S 9 1954 o] T3P §
S ¥ 1734 s e g
5 9 1984 Ds TP 8
S 9 1984 07 50 8
10 10 1984 e 1%p g
i 101984 (o] 157 §
10 10 1984 c4 1% 8
10 10 1904 (] fep S
10 10 1934 v 1132 -3
10 101984 c7 1] 2
10 101934 3 1% 5
10 10 194 15p 3
10 101984 Ls o d %
10 10 1984  po Tse 8
10 10 1984 b7 4 3
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TABLE 10
Nutrient and Lime Inputs. Bogor, [ndonesia, Cycle I, Wet Season

DATE FEED NANUPE [NHORGWIC LI
—-  FOD

DAY MCNTH YEAR TYPE kosha TYPE kgrha TYFE ka/ha TYPE kg/ha
M X 1xx 31 1 1 X
12 10 1583 i GoG 370
{2 101983 (o Cal0s 3290
2 101965 ot Galos 2

12 10 1933 C4 Calos 300
12 101983 & CaCls 2370
12 1019383 ¥3 Gty 3300
12 10 1983 7 o3 4y
12 101923 [a:} Cafe: 3030
12 101923 8] CaCo3 3410
12 10 1983 05 . s 970
12 101933 ) [ST52% S )
12 10195 b7 CaCls 2530
Pl 101783 C1 15 g

2 101983 Q e 3

24 10 1483 a3 137 2

28 101983 4 15 8

3 10 1983 e 18P 3

2% 10 1983 C4 15p 3

2% 101933 7 154 3

2 101983 ] 1% 3

2% 101933 [wi 1% 3

26 10 1983 05 150 3

®b 10 1983 s o 3

26 1¢ 1983 07 % 8

23 5 Ct 150 3

23 1193 Q2 152 8

k] It 1923 o] ep 3

Y&l 111983 C4 Tep 3

23 t 178 cs 127 &

3 1198 Co Tee e

3 111785 o) 1z° 3

3 111583 c3 50 S

23 1193 I 1° 3

23 11983 LS % e

3 11985 3 5P 3

3 11983 07 T 9

2t 121983 (1 3 g

2 171983 2 ee 2

2 12 1985 P T3 &

2 A X 4 154 &

| 12 1823 . CS e 3

W 121983 s i34 g

A 12 1783 €7 % g

2! 121935 (o] 3 §

21 121983 c9 TSR 3

2 121985 05 T3P 8

21 21983 D4 |24 8

21 2 1983 07 TSP 8

18 11984 ct T3P 8

18 1 1984 (g 18P 8 .

18 11934 G 15 2

18 1194 e TP &

18 1o cs 1¢p g

18 11984 Cs f22 3

18 1R () 18P 3

18 11934 8 1P 8

18 11934 .7 P 3

18 11984 [iS) 157 ¥

18 11534 % 24 8

18 11984 07 %P 8

e 2 194 1 159 §

z 2 1734 c T3 8

2 2 1984 G [ 8

z 2 1984 o] £ 8

z 2 1984 [} t>4 8

2 7 1984 b %P 8

2 219 7 3P 8

2 2 1984 cs 127 ]

2 2 19 n} s 8

n 29 05 ™ s

2z 2 1984 13 TP 8

2z 2 1984 07 TSP g8
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