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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 l3ogor, Indonesia during the first 
experimental cycle of the Pond Dynamics/Aquaculture Collaborative Research Support Program 
(PD/A CRSP). The station is located 6.60S, 106.1 0E and is at 220 in 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 cmi/day, evaporation 0.35 cm/day, and wind speed 
0.8 mn/sec. Clouds and water vapor limited light at g .und level. Means between 29 and 30 
moles of 400-700 nm photons/m 2 /day were reported during these first cycle experiments. 

The station and drainage basin are characeterize6 by high!y leached and permeable 
volcanic soils. Ponds are susceptible to high rates of w.ater loss due to seepage. Surface 
water used for pond culture had low total alkalinity (21 mg CaCO3/l). Algal productivity was 
low in ponds (0 8 g C/m ,day). Excursions in vertical distribution of dissolved oxygen during 
24-hour periods had small amplitudes leaving ponds well oxygenated at all times, and 
substantiating low rates of algal productivity and suggesti ng little detrital metabolism. 
However, amounts of phosphorus, nitrogen, and photosynthetically active radiation were adequate 
for potentia!ly greater algal production. Wher1 alkalinity was raised to 37 mg CaCO 3/I, algal 
productivity increased (1.2 g C/m 2 /day). This indicated that algal productivity was limited by 
the availability of inoiganic carbon. Under these conditions, Nile tilapia (Oreochromis 
niloticus) yield was poor: approximately 600 kg/ha for grow-out periods of about 145 days. 
Conceitrations 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. 

IN [RODUCTION 

The island of java 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 east of Greenwich bisects the island. Java's volcanos were formed by the 
upward extrusion of materials due to plate tectonic activity associated with the Java trench in 
the Indian Ocean scuth of the island. The peaks continue to grow by lava flows and upheavel 
of'ash. From time-to-time they erupt violently, spewing boulders and ash. Among the volcanic 
peaks are low-elevation ridges of limestone. These are uplifted coral reefs largely of miocene 
origin (Subardja and l3uurman 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 yield 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 Ja,,a 
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 



I). Runoff from the uplands is distributed throughout the countryside by networks of 
irrigation canals. Because of high rainfall and well-de\eloped systems for distribution of 
runoff, water for pond aquaculture is plentiful. Ibis is particularly true in West Java where 
typically distinct wet and dry se:Sons do not oCcur as they do in eastern portions of the island 
(Fontanel and Chantefort 1978). Witlh abundant annual rainfall and well-developed water 
distribution sstems. West Java hals the most fis h ponds in the Indonesian archipelago 
(Poernonmo 1Q70). lie majorilty of these are subsistence ponds in which production is low (1500 
kg/ha \T a1 tends to ft' in onsistent (Po\,naIl 1975). 

In ,57. tle P,,nd l)n'ni,:5 A\JuacuIture Collaborative Research Support Piogramn (PD/A 
CRSP) was c:st-A1i 0:hd,1by the .S. Bioard for International Food and Agriculture Development 
(BlFAI)) and the t.S.,ceric. for lnternation:iI Development (USAID). The goal of this program 
is to prod uction (ncieetf affordable fi protein in the tropics, and to improve the 
cu"nsistenc", I." ields II tl, region. The I1) (RSP carried out experin, nts that followed a 
common pr,1tc0l at four treLNh~ater sites in the tropics (see \olune I of PI'A Collaborative 
Research Data Reports h% na et al. 1987). Thi-) paper reports results of work conducted in 
West Ja,.:i dulir , (,\,:le I first ,,ear) of the PD.I) CRS1. The purpo, e of Cycle I %',asto 
establish bs,:line, data ,r hubsIequent ("RSI' experiments. lie work vas carried out at the 
llabal-an Fisheries Station Of Ilnstitnt Pertanian Bogor II'1 rInear [3o,.r. ;\e:st J:tva (Figure I1). 
The statioi i, It an elesation of 220 In above mean sea les el near Mont Salak, a major 
volcanic peal in the island's chain. Popul:ation densitv in the draiinalle basin of the station is 
high: about ;Oo) to 800 people JII'_. land and water use are intensixe with year--round rice 
cultisation d(oninatin agriculture. Wate, used for pond culture at the Station emanated from a 
watershed characterized by leached volVanic soils (Subardja and BIuurman 1980). 

MATERIALS AND METIIODS 

Babakan Fisheries Station is a research facility used by staff and students in the Faculty 
of Fisheries at Institut Pertanian Bogor. The station has 40 aqiaculture ponds. The ponds and 
two laboratory buildings 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 
i). The pond bottoms were soil: vertical sidewalls were made of field stone 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 each pond was regulated by a screened standpipe. 

Two expaiiiients were conducted during Cycle I 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 Fecond experiment had a grow-out period of 146 days, from 
June 19 to November 12, 198-1. The same pond management procedures were used for both 
ezperiments. Data from one of the 12 CRS0 ponds useu in the second experiment were 
discarded due to human perturbatior. 

Ponds were drained prior to the start of expcriments. A modification of the procedure 
of Shoemaker et al. (1961) developed for local soils in the Soils Department at IPB was used to 
determine lime requirements. Finely crushed agricultural limestone was spread on the bottoms 
of ponds in concentrations ranging from 2.0 to 4.5 mt/ha in Experiment 1, 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 
fertilized monthly with triple suporphosphate (TSP at 46% P1O 5). This was added by 
suspending the equivalent of 8 kg P 2 0 5 /ha in porous bags near the middle of ponds. Nile 
tilapia (Oreochromis niloticus) was stocked at all PD/A CRSP site- for Cycle I experiments. 
Fingerlings were sexed to obtain males, which were stocked in ponds at a rate of i fish/m 2 

(200 fingerlings/pond) during the w.,ek after the fir'st addition of TSP. Iotal stocking weight 
was obtained for each pond. -%t tw lnd of the grow-out period, ponds were drained and fish 
harvested. Total weight -,as obtained for stocked fish, and sarvi\ors were counted to compare 
with numbers orgiin1lly stoced. Fi agerli ags were present in ponds at drawdown indicating that 
reprod uct ion had occurred. ACCa rate weights of fingerlings were not obtained, bu:t for 
Experiment 2 were estimated to be I k .,"poad or less. Fish viuld results reported later in this 
paper are for adult fish. 

Analvtical procediare> :a.nd rue thods t r obtaining neasuremrents of climatic conditions and 
pond pararmeters were stahndrdized for use in the tropics. Eg na et al. (I1987) have described 
PD/) ('RSP methods inl det-ail. Sanrpling techniques and ainl'tical procedures that have special 
reference to interpretation f dat:l in thi: paper are discused h0elow. 

lncidL'r ii,:1 was r,'ci,-ddda daring r- ,-Oat period; :Ia ktblakan with a Il-COR 
quantun sensowr cmupled to a grirutna ntegrator. lIre InStrunieni recorded flux density of 
photons in the .1(0 to 7)(-ain aveband of solar radiation: namely, phtrsynthetic photon flux 
denlsity (111-1~) V, in this paper i units of moles of photolas."nIl /ldav. One mole 
of photons is eq,.tuixtleut to one linasteirr, a termln .,ometimes used in the literature. 

Full-sunlight IPIFD , :ws etrimated for the Babakan region. This was done so that 
corlrparisons could be made beiween potential maximum light input and light input actuall" 
obtained with atmospheric conaditions of haze and cloud cover that existed at the CRSP site. 
In this stad , measurements were made throughout the year when the sun was unobstructed by 
clouds, and har'e appeared to be minirnal. McNabb et al. (in review) report results from 453 
individual measurements made at elevations between 100 and 200 mu above mean sea level in 
the Yogyalarti region in Central Java. Similar results were obtained for 6-1 additional 
measurements made at similar elevations (200 - 2 m2 in the lBogor/Babakan The datain) region. 
from the two sites are combined in this paper. 

LI-(60 )kPP:D sensors were used to obtain these data. ihey were connected to LI-COR 
Model LI-18811 integrating quanturn meters. Measur, ments were made with sensors held 
horizontal!y. One-second, time-averaged integrations were recorded. The angle of elevation of 
the su. above the horizon was calculated for each measurement from: 

( h = arcsi [(sin 01 x sin 0() + (cos 01 x cos 0( x cos O)] () 

where all angles are in degrees, Oh is the sun's elevation above the horizon, 01 the 
observer's latitude, 0 d the sun's declination on the day of measurement, and Ot the hour 
angle of' the sun where 1200 hr was 0' and each hour plus or minus 1200 hr was 15' (Payne 
1977). PPFDs were then plotted as a function of angles of elevatilo 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 ful,­
sunlight for various dates of the year. At this site there are two days with annual maxim.a and 
one day with an annual minimum. Maxima are for those days of the year when the sun is 
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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 daily P1P1-F) occurs on the (late of' the southern hemisph..-es winter solstice, on or 
about June 21. The annual curve was generated by calculating elevations of the sun above the 
horizon at 05 hr intervals for the maxima, minimm, and 10 other intermediate dates using 
Equation I. assigning fil--sunliht Pllt) to each elevation from Figure 2, and then integrating 
the areas under the curves that ueilted for each date. A line describing lull-sunlight for 
days of the var was then drawn sinmetrically through PPFD for selected dates to describe 
annual full--sunlig ht for the Babaka!n region. The area under the full-sunlight curve was 
integrated Gr the time inter\'als ot Experimonts I and 2. Daily PPI:) was totaled for those 
intervals, and the perelage of l'ull-sunlight incident on ponds durin; experiments was 
calculated. 

NiaXimUn And minimuni ai tomperature, rainfall and wiridspeed werc measured daily
during experiment. Is ap)orat on was meanured daily during Experiment.. Estimates of 
seepage ,lo.!ron polnds were obtained on three dates during Experiment 1, and on four dates 
during lxperin ,ent 2 I or ;eepage nseas urerents, inlets anti outlets ot' ponds were closed. 
Stage hights pnds r at beginning end of time intervals that varieduf %wui recorded the and 
from 10,5 !.) 12 hirs in length. Rairtfll was measured Qr these intervals and subtracted from 
losses in stage height oft Imids during intervals of measurement. The result was water loss for 
each pond due q0 seepa.ge plus eva poration. These loss rates were normalized to c rn/day. 
Estima ted , :eepage losses were obtained by subtracting average evaporation during Experiment 
2 (0.35 cm,da) from rain-corrected losses in stage height. Stage heights of ponds also were 
measured daily, to oltain meanwwater depth during experiments. Daily changes in stage height 
were us(ed to ohtain estimates of the quantity of makeup water that was required to maintain 
ponds at mean operating depth. 

The PD..\ (RS. protocol for Cycle I included measurements of chlorophyll a 
concentrations and Secchi disk transparencies at weekly intervals. Measurements of pond 
temperature, dissolved oxygen, 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 analyses were t:ken from bamboo 
walkways that projected outward fromn 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 ve rt ically in the water to depths about 10 cm above 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, 
alkalinity, phosphorus, and nitrogen. Techniques of Emerson el 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 occurreo in ponds between 0430 and 1630 hr, which is dawn to dusk at Babakan. 
Vollenweidey (1974) discussed this procedure for estimating primary productivity. A Lotus 1-2-3 
spread sheet, developed at Michigan State University's Lininological Research Laboratory and 
based on the work of Harvey (1955) and Park (1969), was used to calculate diurnal changes in 
inorganic ,irbon from measurements of alkalinity, temperature, and pl-l. 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 light to fo!!ow the expected full-sunlight curve, but 
with daily light substantially reduced due to cloud cover. In its wet tropical setting, the 
Babakan region had no days that approached full-sunlight during the interval of measurement. 
Expected full-sunlight during intervals of experiments was 58.3 moles of photons/m 2/day and 
54.9 	 moles/m 2 /day for Experiments I and 2, respectively. Mean daily PPFD for Experiment 1 

2was 29.9 moles/m 2. Mean daily PtPID for Experiment 2 was 29.3 moles/n . For the total time 
intervals of Experiments I and 2, total PPFD at the surface of ponds was 52% and 51/o of full­
sunlight, respectively. 

!.ight penetration into ponds at the liabakan l-isheries Station was influence by relatively 
high turbidit". Sourcc 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 ft om 0.1. tu 0.50 m. C-hloro.'2 

concentration an( suspended algaae containing the pigment were not correlated with observed 
transparency. For this site soil particle turbidity apparently accounted for the negative 
correlation which is often observed between chlorophyll a and Secchi disk transparency 
(Almazan and Boyd 1978). 

Daily maximum and minimum air temperatures were restricted to a relatively narrow range. 
They showed no seasonal trends. Mean weekly maxima averaged 32.5°C and ranged from 300C 
to 36.5'C. Mean weekly minima averaged 22.1'C and ranged from 21'C to 241C. 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 Experimnents I 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 low at Babakan. Measurements of evaporation 
were made during Experiment 2. Daily evaporation ranged from 0 to 3.8 cm, and averaged 0.35 
cm. !t 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 Experiments I 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 
I 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 1980). 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 I 
experiments. Results of these hydrology measurements are given in Table I. 

Table I shows that water loss rates were variable among ponds (luring 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 similarly distributed. 
Mean pond depths varied Iroin 0.74 to 0.89 ;n. In the time between Experiments I and 2,
procedures were used to reduce seepage losses. For ponds with high loss rates, trenches were 
dug along the exterior of wals to below their bases, and soil was compacted into the trenches 
as they were refilled. Stone/ement floors were put in place to help seal four of the ponds: 
nuiin.rs 9 through 12. Two weeks later, 8 cm of soil was spread over the cement floor. 
Result,; of this work are indicated in Table 1. Water loss rates were reduced during
7xperiiuent 2. Additions of water required to maintain mean depths fell from high values in 

Experiment I to between 3% and 11% of pond volume per day in Experiment 2. Mean pond 
depths ranged from 0 8-1 m to 0.98 ill (luring E'xperiment 2. 

Tables 2 and 3 summari.,e data for temperature, dissolved oxygen, and p1-I. 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 daytirne by 2 to 3YC,
cooling back down at night. [he mean daily increase in surface temperature for all ponds was 
2.4'C during Experiment 1, ,tnd 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 bcittoms was about 0.5°C in both experiments. Ponds weie 
homofhernwl in e1rlv morning. Daytime temperature changes resulted in small thermal 
differences between warner surface water and cooler bottom water by late afternoon: th~e 
average difference was 1.8'C durng Experiment I and 2.1'C (luring Experiment 2. 

Distribution of mean dissolved oxygen concentrations in ponds followed the same general 
patterns as those for temperature (Tables 2 and 3). !n early morning, concentrations varied 
little through the water column. By late afternoon concentrations 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/I in Experiment I and 3.8 mg/I 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 it, Tables 2 and 3. Mean differencesin late afternoon between surface and bottom water 3.9 mg/Iwere and 3.3 mg/l for 
Experiments i 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 tended to 
cause under-saturation in early morning hours. By the following morning, however, most ponds 
were under-saturated, except for ponds 9 through 12 in Experiment 2 which remained 
supersaturated, or near saturation. 

Daytime increases in dissolved oxygen in ponds and supersaturation in late afternoons as
well as increases in pI were the result of photosynthesis. This is shown in Tables 2 and 3. 
During Experiment 1, mean ,I-I in ponds in early morning ranged from 6.6 to 6.9 and then rose 
during daylight hours. By l ite afternoon, p1I ranged between 7.2 and 8.3. Mean pI rise for 
all ponds was 1.0 in Experiment 1. 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 1.5 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 "ere used. Survival was 
somewhat higher in Experiment 2 than in Experiment 1. Final weights of fish convert to 
harvests of 560 kg/ha and 605 kg/ha for Experiments I 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 available for Experiment 2 only, and estimates of net 
primary productivity for that experiment are presented later (Table 6). Mean rates of primary 
pioductivity ranged from 0.049 to 0.120 mmoles carbon/I/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 2/day. As a group, 
ponds 9 through 12 had higher productivities tnan the other ponds. Mean productivity for 
these four ponds was 1.18 mg C/rn2/day; mean productivity for the other ponds was 0.79 mg 
C/m2/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 nitrogen are a!gal nutrients of prime concern in fish ponds because of 
their potentia! limiting role in primary productivity. Un-ionized amnmonia has been associated 
with growth limiting effects on fish (Colt and Tchobanoglous 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 1Horne 1983). The outstanding feature of these data is 
differences in concentrations of 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 obtainied 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 attributes. 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 25.31C in October. Schmidt and Ferguson 
(i951) 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 El Niino 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. 
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The daylight period for pond photosynthesis at Babakan ranged from 12 to II hr and 29 
min during the course of a 'ear. 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 experiments), mcan daily PAR (photosynthetically active radiation) was 
between 29 tnd 30 moles of photons per m2 with no clear trends toward seasciiality. Maximum 
daily input measu red at Bla aLan was 1()moles/1in 2 , and mininuln dailly input was 9 moles/ in.
This annuail ran-e (,fdaily photosnlhetic photon flux density (PPFtI)) was close to he range 
reporte J b . 41 t'l'. for tlperate station) i n theet l. ( 1)87) 	 a ruid-continental zone Great Lales 
Region of the I ' e Sta s (-46.3' . . dua(,Ll)ring tile spring and sumeinn r growing season. 

2Mean daily PIl-	 I)f',.i momths f the nrtming season at their site was 32 moles/i . Kelly et al. 
ht annual nia.s at (57'"N) was(1983) reptt nmit mum daily PPFI) a high latitude location 

approxiviately 70 intles, m2 fkr hof1, days around the ,utinmer solstice and mean daily PPFD 
during 'he ?i irig se;son was apprO1ximately 10 moles/ i 2 . In parts of the tropics with
citinct w, and dr>Jr' :;,,a1s, imlwd variation greater than taa observed at Babakan is 

e-.pccted between seasons. 

In addition tc. relatix c, nsitent climate and incident ,lght,soil pernieability and
associated s eepn:e at itaba,:in ,as an outst:nding phyvsical attribute. 'urin Experiment 1, 

mean water loss was l,, of pond ,oi)tliW per day. In rh, time between Experiments I and 2, 
seepage problemis were rectified and var abilit,' a'; .'e ltas the magnitude of loss rates were 
reduced. Water loss rates for ponds in Experiment 2 ranged t';om I to 1_2,"3of pond volume 
pt.r day with aI mn n of 8%. The literature reports lower water los:, rates for ponds. For 
example, water loss rates for a site in Alabama ( Boyd 1979) were six to 10 iimes lower than 
those measured at Ba1a1 .'I. Indifference to seepage loss in the 13,abal-an ,eg,ion was due to a 
plentiful supply of water for pond culture. )uring experiments, the range in rainfall on pond 
surfaces w,,as Crow 0 to 18'n of pond volune per day. Irregular high rainfalh and additions of 
make-up water on an irregular schedule caused large variability in measurements within ponds. 
Nevertheles'-, data from ponds showed clear trends regarding environmental conditions for fish 
culture. 

Mean temperature throughout the water column of ponds at Babakan was 29 + 30C. 
Ponds were homothernmal in early morning. Water al all depths in ponds gained heat during 
days. Temperature increased approximatelv 2.5'C near the surface anJ 0.5'C iii water near the 
bottom between early morning and late afternoon. Ponds cooled at night, particularly near the 
suirface and tended to return to the honiothermal regime of the previous morning. With this 
pattern, ponds were potentially nionomictic on a 24-hour cycle. Low-rate air flow over pond 
surfaces (0.8 mn/sec) combine..d with density currents generated by water cooling at the surface 
at night were expected to promote mixing, particularly in the hours before (lawn. Density 
differences that developed during daytime between warm surface water and cooler bottom water 
were an impediment to mixing the water column. 

Similar to temperature, dissolxed oxygen was homogeneously distributed throughout the 
water column at dawn. Between early morning and late afternoon, dissowved oxygen at 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 Boyd (1979). At Babakan, mean daytime increases for individual ponds 
ranged from 0.67 to 2.80 mg/I and averaged 1.69 mg/l1 for both experiments. From the data, 
oxygen 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 (301C), 1-lepher 
(1962) measured mean nighttime losses of approximately 5 mg/l. Boyd et al. (1978) report 
losses as high as 6 mg/I for 12-hr period in pond water at 30'C with high density plankton 
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communities. Due to small losses at night, pond water at Baba!-an was always well-oxygenated 
at dawn. Dissolved oxygen concentrations at all depths were always greater than 4.5 mg/l. 
These results show that ponds in these experiments had low photosynthetic and respiratory 
rates compared with fertilized fish ponds elsewhere. 

Fish production in ponds at Babakan was low during these experiments. Harvests of 560 
and 605 kgha were obtained after grow-out periods of 1.12 and 146 dayiv in ELxperiments I and 
2, respectivelv. ih were stocked close to C,rrving cpacit$ for the pond management regime 
used. Net fish weight during growv-out periods was negative for some ponds in both 
experiments. Mean net weight gain for all ponds in Experiment I was 0; for Experiment 2 it 
was 10 kg/ha. In comparison, Pown:,ll (I075) reported average yields of 1500 kg,aiyr, for 
farm ponds in West Ja\ a, with yields (A' some farmers reaching 3000 kg/ha/yr. IIow'ver, 
(.jtri~luJScari Lo acc ounted for most of the production in these pond:;. l)e Maese ne'!r (1984) cites 
production of 2000 kg/ha,/'yr for tilapia in iropical , th;iltence ponds that 'ire intensely 
managed Balarin (1984) reported that 5000 kg/hI/y'r of tilapia sh:ould be obtained inl well­
nm'lnan.iled polds t'im fertizers tnd ted u'p!ements. 

,if tnia ,:ntl week ''rmlffl' ,,or thelir 
f'ish growth. (>aicent rations varied duping ?-lieuu periods; %,ith:a ,; n p~t and t,.emperature. 

tl-illni: d moll i \ mt, l Cm nds to assess effect on 

Minimum c0O1cefr"Irtions; v. ew obce ' tit hr whn pit lif temperature were low.0.130 () 

Maximurn cincentratiounl occurr!ed 3t 1630 when these fmraittrs reachted 21-hour highs. 
Concentratins in ponds .I through ! w,, ; lower than those in ronds ,9through 1:1.Mean 
maximumi cOl-,cCntraltiIns raineed0 from 0.05 to 0.0) me, N I I-Ni' in te former, and from 0.10 to 
0.17 mg NII:.-N. in ie ltcner . These w-ee at the bottomn of tho raige for on- ionized ammonia

N shuwn ',1ba'g linear(0.0( to 0.9'.) It-"N' ,)iNilld 'Cht , LuS (1978) to retard growth in a 

fashion. Working with j' oeille thannel cattish (1ctalorus punttus) they found growth 
suppressed by 50 at 0.52" mowt,l, ind 100% at 0.97 mg/i. Their work and that of others (Bovd 
1982) would suggest that ,rovth retiarding effects of in-ionized aminonla were small during 
Experiment 2. Iut wcre potentially high'r in ponds 9 through 12. 

Nile tilapin is opportunis tic and feeds mainly on planktonic algae, periph..'tic algae, 
rotifers, copelpelds, insect larvae and detritus (DeMaeseneer 1984). Thus, the food web on 
which Nile tilapia depend is supported by primary productivity and whatever detritus is present 
in runke-up water or sediment;. Low fish production in ponds at Habakan indicajied that these 
food resources were scarce. 

Dissolvvd oxy'gen data suggested that detritus and organisms that metabolize detritus were 
in relatively low abundance in ponds at Babakan. Low rates of oxygen loss, associated at least 
in part with heterotrophic detrital metabolism, occurred in ponds at night. Some fraction of 
oxygen foss was to the atmosphere from surface layers that were always supersaturated at 
nightfall (Schroeder 1975). Algal production was also low in ponds. Mean net primary 
production ranged from 0.52 to 1.32 g C/m 2 /day with an overal! mean of 0.93 g C/m 2/day, 
which is slightly less than that reported by Hepher (1962) for warm (30(C) fertilized fish 
ponds in Israel (i.e., 2. g C/m 2 /day). 

Conditions of frequent and dense cloud co,,er at Babakan suggested that low incident light 
could play a role in limiting primary produetivity in ponds. lowever, utilization of light that 
was available at the surface of ponds was poor. Areal photosynthetic efficiencies (PE = energy 
photosynthetically stored in primary producers per m2 /energy per m2 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 CO2 used in net photosynthesis (Lehninger 1975) and 2.77 x 1018 photons/sec/watt 
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(Morel and Smith 1974) for incoming PPFD. 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 photcsynthetically active radiation (400 to 700 nm photons) ;ange from I to 4% for 
phytoplankton in productive aquatic environments (Wetzel 1983). Low PE's at Babakan 
indicated th2t surface light was used poorly within ponds and that ,omething else was 
responsible for low primary productivity. 

The under waler light environment in ponds at Baba:an was influenced by high clay
turbidity that is a conmon fecture of surface waters on Java (McNabb t al. in review). The 
limiting influence of clay cn light penetration and primary productivity in ponds is difficult to 
assess. 1lowever, compensation depths for pond commuoities, namely depths at which the net 
oxygen balance between photosynthetic and consumptive processes were .,ro, could be takesi 
from early morning and late afternoon vertical oxygen profiles. The compensaticn depth was 
close to 25 cm above bottoms of ponds, where no change, or small daytime changes in dissolved 
oxygen ,ccured. Mean pond depths varied between 0.74 and 0.98 m dur'ng experiments. Thus 
euphotic zones -)I' Ponds were on the order of 0.5 to 0./5 m deep. Such depths of euphotic 
zones are not unusual for productive fish ponds. For exampie, llephr 1962) found 
compens'ation depths th-t ranged from 0.3 to 0.6 m in ponds withi 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 to be a prinCip d1cause of low prima-v productivity during these experiments. 

From the data, algal nutrients appear to be implicated as limiting factors for primary
productivity. Measurements of phosphorus, nitrogen and inorganic carbon available fromwere 
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 19?3, Vallentyne 197.1,
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 tiie average a,.ounts 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 9 were 2 to 5 
times daily requirements, while daily nitrogen requirements for ponds 9 through 12 were close 
to or less than amounts present. This treatment of the data shows thvt 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. Yusoff (1987) used algal bioassays in conjunction with the above procedure 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 daily requirements. Thus, all ponds at Babakan apparently had adequate
nitrogen as well as adequate pho:cphorus to support carbon fixation rates that occurred in 
ponds. The average r. argin of sLrplus for inorganic nitrogen, however, was less in ponds 9 
through 12 than in other pur.ds. This could be attributed to higher rates of primary
productivity in ponds 9 through 12 relative to other ponds. 
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Between Experiments I and 2, cement bottoms were put in place in ponds 9 through 12 as 
a long-term solution to exce;sive seepage loss that occu-red at I3abakan. These were covered 
with 8 cm of soil after the ,cment set. Data showed that this treatment was no more 
effective than other procedures used to retard seepage (Table 1). H!owever, cement pond 
bottoms provided a tr-atment not used in the other ponds. In particular, the cement increased 
alkalinity in these ponds. The range of alkalinity measured "or ponds in Experiment 1, forand 
ponds 2 through 8 in E-xpeiiner.t 2, was from 9 to 30 mg CaCO3 /l with a mean of 21 nig
CaC'0/I'. The range of alkalinity for ponds 9 through 12 in Experiment 2 was 20 to 60 mg 

CaCO3 /1 with a nmean of 37 m CaCO/3"l. The increased alkalinity and pi1 in the cement­
bottomed ponds is xzplainec, by the soln bilization of hydrated lime present in cement (Boyd 
1982). 

King aind Garling ( 19F3) discuss reiationshilp; between alkalinit ', inorganic carbon, and 
primary productivity in fiso ponds. A r i;e in alkainity increase,; !he amount of inorganic 
carbon available for photosylnthesis. The relationship between the ',,iv net photosN nthesis in 
ponds and or . ha; shown Figure As group, ponds 9:lkahinity [xperirnent been in A. a 
through 12 had higher rates uo' photosynthesis and higher alkaliniti,,. than other ponds in the 
experiment. hi:; s,,,eets the supply inoranic car-bon for photosynthesiscn re-:ult th'.It low of 
was an inaportint factor limiting i ,!,a productivity, general p0:1 metabolism as expressed 

through low diurnal oxygn excursions, and low fish production at ilahakan. The work of King 
(1070, 1972), King and !,;,ak (1974), and Young :nd King (1980) predicts such a result for low 
alkliniv 'ish ponds like ;hose at abakan in which phosphorus and nitrogen were abundant 
relative t .he alkalinity present. Fhis result needs to be confirmned in future cycles of CRSP 
ex'eriments. The implications are very important for management of fertilized ponds in 
geological settings like those of .!.va. In Java, drainage basins in which d;scharge water has 
alkalinities of 25 and 180 mg CaCO3 iI occur side by side (McNabb, unpublished data). If 
inorganic carbon determines the upper limit of fish-food production and fish yield in ponds in 
these drainage basins with low alkalinity, then similar rates of application of fertilizers across 
the courntryside widl result in inconsistent fish yicds from place to place. 

ACKNOWLEDGMENS' 

The authors wish to extend their thanks to Dean Premo, Odang Carman and Pipi Suptijah 
who were particuiarly helpful in gathering on-site data, to Charles Annett for his critical 
review of the data, and to Ra!ph Beebe for microcomputer computations required during 
preparation of this paper. 

REFERENCES CITED 

Almazan, G. and C.E. Boyd. 1978. An evaluation of Secchi disk visibility for estimating plankton 
density in fish ponds. Hydrobiologia 65:601-608. 

American Public Health Association. 1980. Standard Methods for the Examination of Water and 
Wastewater. APHA, Washington, D.C. 1134 pp. 

Anonymous. 1973. Rainfall Atlas of indonesia. Volume 1. Java and Madura. Meteorol. Note 
No. 9, Department of Communications, Meteorological and Geophysical Institute, Republic 
of Indonesia, Jakarta. 

11 



Balarin, J.D. 1984. Intensive tilapia culture: a scope for the future in food production in 
developing countries. Outlook in Agriculture 13:10-19. 

1hukaswan, T. 1980. Management of Asian reservoir fisheries. FAO Fish. Tech. Paper No. 207. 
69 pp. 

Boyd, C.E. 1979. Water Quality in Warmwater Fish Ponds. Auburn University Agr. Exp. Station, 
Auburn, Alabama. 359 pp. 

Boyd, C.E. 1982. Water Quality Management for Pond Fish Culture. Elsevier Scientific Publishing 
Co., New York. 318 pp. 

Boyd, C.E., R.P. Romaire and E. Johnston. 1978. Predicting early morning dissolved oxygen 
concentrations in channel catfish ponds. Trans. Am. Fish. Soc. 107:484-492. 

Canby, T.Y. 1984. El Nino's ill wind. Na,. Geo. 165:144-183. 

Colt, J. and G. Tchobanoglous. 1978. Chromic exposure of channel catfish, Ictalurus punctatus, 
to ammenia: effects on growth and survival. Aquaculture 15:353-372. 

DeMaeseneer, J. 1984. Th2 culture of Iilaopj species in tropical and subtropical conditions. 
Tropicultura 2:19-25. 

Duffy, W.G., T.R. Batterson and C.D. McNabb. 1987. The St. Mary's River Michigan: An 
ecological profile. U.S. Fish Wildl. Serv. Biol. Rep. 85(7.10). 138 pp. 

Egna, H.S., N. Brown and M. Leslie. 1987. Pond Dynamics/Aquaculture Collaborative Research 
Data Reports. Vol. 1. General Reference: Site Descriptions, Materials and Methods for the 
Global Experiment. Oregon State Univ., Corvallis. 84 pp. 

Emerson, K., R.C. Russo, R.E. Lund and R.V. Thruston. 1975. Aqueous ammonia equilibrium 
calculations: effects of pH arid temperature. J. Fish. Res. Board Can. 32:2379-2383. 

Fontanel, S. and A. Chantefort. 1978. Bioclimate du monde Indonesia. Inst. Francais de Pon­
dichery. Travaux de la Sect. Scient. et Tech. Tome XVI. 105 pp. 

Goldman, C.R. and A.J. Horne. 1983. Limnology. McGraw-Hill Book Co., New York. 464 pp. 

Harvey, H.W. 1955. The Chemistry and Fertility of Sea Waters. Cambridge at the University 
Press, New York. 234 pp. 

Hepher, B. 1962. Primary production in fishponds and its application to fertilization experiments. 
Limnol. Oceanogr. 7:131-135. 

Kelly, M.G., N. Thyssen and B. Moeslund. 1983. Light and annual variation of oxygen- and 
carbon-based measurements of productivity in a macrophyte-dominated river. Limnol. 
Oceanogr. 28:503-515. 

King, D.L. 1970. The role of carbon in eutrophication. J. Water Pollut. Control Fed. 42:2035­
2051. 

12
 



King, D.L. 1972. Carbon limitation in sewage lagoons. In G.E. Likens (Ed.), Nutrients and 
Eutrophication: The Limiting-Nutrient Controversy. Special Symposium. Limnol. Oceanog. 
1:98-110. 

King, D.L. and D.I. Garling. 1983. A state-of-the-art overview of aquatic fertility with special 
reference to control exerted by chemical and physical factors. In J. E. Laniian, R. 0. 
Smitherman and G. Tchobanoglous (Eds.). Principles and Practices of Pond Aquaculture. 
Oregon State University, Corvallis Press, Corvallis, Oregon, pp. 53-65. 

King, D.L. and J.T. Novak. 1974. The kinetics of inorganic carbon limited algal growth. J. Water 
Pollut. Control Fed. 46:1812-1816. 

Lehninger, A.L. 1975. Biochemistry. Worth Publishers, Inc., New York. 1104 pp. 

McNabb, C.D., C. Soetjipta and J. Subagja. In review. Two underwater light environments in 
Java. Hydrobiologia 

Md. Yusoff, F. 1987. Fish production, primary productivity and nutrient availability in fertilized 
tropical fish ponds. Ph.D. Dissertation, Michigan State University, East Lansing, Michigan. 
69 pp. 

Morel, A. and R.C. Smith. 1974. Relation betveen total quanta and total energy for aquatic 
photosynthesis. l.imnol. Gceanogr. 19:591-600. 

Park, P.K. 1969. Oceanic CO 2 system: an evaluation of ten methods of investigation. Limnol. 
Oceanog. 1,1:179- 186. 

Payne, F.C. J977. Floristics of Harding Lake, Alaska. M.S. Thesis, Michigan State University, 
East Lansing, Michigan. 99 pp. 

Poernomo. A. 1976. National plan for development of aquaculture in Indonesia. In: Aquaculture 
Planning in Asia. UNFAC, Rome. pp. 63-76. 

Pownall, P.C. 1975. Fisheries in Indonesia. Aust. Fish. 34:4-29. 

Premo, D.B. 1985. The reproductive ecology of a Ranid frog community in pond habitats of West 
Java, Indonesia. Ph.D. Dissertation, Michigan State University, East Lansing, Michigan. 184 
PP. 

Round, F.E. 1973. The Biology of the Algae. Second Edition. St. Martin's Press, New York. 278 
PP. 

Schmidt, F.H. and J.H.A. Ferguson. 1951. Rainfall types based on wet and dry period regions for 
Indonesia with western New Guinea. Verhand. No. 42. Kementerian Perhubungan 
Djawatan Meteorologi dan Geofisik, Jakarta. 

Schroeder, G.L. 1975. Nighttime material balance for oxygen in fish ponds receiving organic 
wastes. Bamidgeh 27:65-74. 

Shoemaker, H.E., E.O. McLean and P.F. Pratt. 1961. Buffer methods for determining lime 
requirement of soils with appreciable amounts of extractable aluminum. Soil Sci. Soc. 
Amer. Proc. 25:274-277. 

13 



Simon, C. 1983. El Nino in progress: a warmer Pacific and the winds of change. Sci. News 
123:135. 

Soetjipta, C., S. Sudarmadji, and S. Hadisusanto. 1984. Pengaruh fosfa, dan nitrogen pada 
populasi fitoplankton dan zooplankton sebagai aspek hidrobiologi Waduk Gadjah Mungkur, 
Wonogiri. Rep. Dep. Pend. dan Kebud., Univ. Gadjah Mada, Yogyakarta. 138 pp. 

Subardja, K. and P. Buurrman. 1980. A toposequence of latosols or, v ,lcanic rocks in the Bogor-
Jakarta region. In P. [turman (Ed.). Red Soils in Indonesia. Agric. Res. Rep. 889, ISBN 
90 220 0715 4, Bulletin No. 5, Soil Research Institute, Bogor. pp., 25-47. 

Vallentyne, J.R. 1974. The Algal Bowl: Lakes and Man. Misc. Special Publ. 22. Department of 
the Environment, Fisheries and Marine Science, Ottawa, Canada. 186 pp. 

Vollenweider, R,.A. 1974. A Manual on Methods for Measuring Primary Production in Aquatic 
Environments. [lckwell Scientific Publications, London. 225 pp. 

Wetzel, R.G. 1983. limnology, Second Edition. Saunders College Publishing, New York. 858 pp. 

Young, T.C. and D.L. King. 1980. Interacting limits to algal growth: light, phosphorus, and 
carbon dioxide availability. Water Res. 14:409-412. 

14
 



Table 1. Aspects of water budgets of ponds at the Babakan Fisheries Station during 

Experiments I and 2 in Cycle I. 

Mean Loss Rate' Seepage % Pond Volume Rain Corrected 
(in3 /hr) cm loss/day 2 loss/day3 % Volume Mean Pnnd Depth 

Pond addition/day4 (m) 

Exp I Exp 2 Exp I Exp 2 Exp i Exp 2 Exp I Exp 2 Exp I Exp 2 

1 0.55 6.2 7 5 0.89 

2 1.85 0.50 21.8 5.6 30 7 28 6 0.75 0.84 

3 2.32 0.39 27.4 4.3 38 6 36 5 0.74 0.85 

4 1.10 0.67 12.8 7.6 17 9 15 8 0.79 0.88 

5 1.63 0.28 19.2 3.0 24 2 3 0.83 0.92 

6 0.54 0.,83 6.1 9.6 8 12 6 11 0.80 0.86 

7 0.80 0.89 9.2 10.3 I1 12 9 I 1 0.86 0.89 

8 1.10 0. 72 12'8.2 17 10 15 9 0.79 0.87 

9 1.88 ().-14 22.2 4.9 26 5 24 4 0.86 0.97 

10 1.48 0.56 17.4 6.3 21 7 19 6 0.85 0.98 

I1 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 

t 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 seepage and evaporation calculated i'rom seepage loss/day plus 0.35 cm 

evaporation/day divided by mean depth of ponds in cm x 100. 

4Volume 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 I and 1.2 cm/day for Experiment 2. 
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Table 2. Cycle I, Experiment I: a comparison of means for daily minima (0430 hr) andmaxima (1630 hr) for temperature, (ssolved oxygen and p-I in ponds at the Babakan
Fisheries Station. 

Temperature Dissolved 02 % Q2
(OC) (mg/I) Saturation pH 

Pond Depth t /Time 0430 1630 0430 1630 0430 1630 0430 0630 

Top 	 27.2 29.4 6.3 10.11 82 1361 	 Middle 27.2- 28.3 6.96.1 	 6.7 8.1Bottom 27.3 27.6 5.9 5.7 

*rop 	 27.0 29.7 5.8 9.6 75 1302 	 Middle 27.1 28.0 5.4 5.9 6.7 7.7
Bottom 27.3 27.5 4.5 5.1 
Top 	 26.8 29.4 5.8 9.2 75 124Middle 26.9 28.2 5.7 5.2 6.7 7.4Bottom 26.9 27.4 5.5 4.7 

Top 	 27.2 29.5 6.4 9.6 83 1294 	 Middle 27.3 28.7 6.4 6.7 6.8 7.7
Bottom 27.3 27.8 6.2 5.8 

Top 	 27.0 29.5 6.4 10.1 83 1365 	Middle 27.2 28.2 6.3 6.8 6.8 7.8
Bottom 27.1 27.5 6.3 5.5 
Fop 	 27.4 29.8 6.7 9.7 87 1316 	 Middle 27.8 29.4 6.6 8.7 7.2 8.3Bottom 27.8 28.5 6.8 7.0 

Top 	 27.5 29.8 6.5 9.4 85 1277 Middle 27.6 29.0 8.3 	 7.76.5 	 7.1
Bottom 27.6 28.3 6.4 6.6 

Top 	 27.2 298 6.9 10.9 89 1488 Middle 27.3 28.6 8.2 	 7.66.9 	 6.9
Bottom 27.3 27.9 6.8 6.9 
Top 	 27.0 29.2 5.9 9.2 76 1239 	 Middle 27.1 28.6 5.9 6.6 6.8 7.5
Bottom 27.1 27.6 5.8 5.3 

Top 	 26.9 29.4 6.0 8.6 77 11610 	 Middle 27.1 28.6 5.9 6.5 6.6 7.2
Bottom 27.1 27.7 5.5 5.5 
Top 	 26.8 29.1 5.9 8.8 76 11811 	 Middle 26.8 28.0 5.8 6.9 	 6.7 7.4
Bottom 26.8 27.2 5.7 5.6 

Top 	 27.2 29.6 6.0 9.5 78 12812 	 Middle 27.3 28.9 6.1 7.0 6.8 7.7
Bottom 27.3 28.0 5.8 5.8 

'Top measurements were made at 25 cm depth and bottom at 25 cm above the sediments. 
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Table 3. 	 Cycle 1, Experiment 2: a comparison of means for dailv minima (0,130 hr) and 
maxima (1630 hr) for temperature, dissolved oxygen and pil in ponds at the Babakan 
Fisheries Station. 

Temperature Dissolved 0, 'Y) 02 
(°C) (mg/i) ' Saturation pH 

Pond Depth/1Tinle 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 5.7 

Top 27.9 30.7 5.2 8.4 68 116 
3 Middle 27.9 29.3 5.2 6.2 7.0 8.1 

Bottom 27.9 28.4 5.2 4.8 

Top 27.6 30.5 6.5 11.5 85 158 
4 Middle 27.7 28.8 6.5 8.5 7.2 8.3 

Bottom 27.6 28. 1 6.3 6.6 

Top 27.6 30.3 6.2 10.3 8' 141 
5 Middle 27.6 28.6 6.1 7.8 7.3 8.7 

J3ottom 27.6 28.0 6. 1 5.3 

Top 27.7 30.5 6.3 9.9 82 136 
6 Middle 27.8 28.9 6.3 8.4 7.4 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 29.2 6.1 7.8 7.5 8.4 

Bottom 27.8 28.6 6.1 6.7 

Top 27.6 30.8 6.2 11.2 81 154 
8 Middle 27.6 29.2 6.2 8.4 7.5 8.6 

Bottom 27.6 28.3 6.0 6.6 

Top 	 28.0 30.8 9.2 12.9 121 178 
Middle 28.1 29.1 9.2 11.7 9.2 9.5 
Bottom 28.1 28.9 9.0 10.8 

'Top 27.8 30.4 7.1 10.8 93 148 
10 Middle 27.9 29.3 7.1 9.3 9.1 9.6 

Bottom 27.9 28.8 7.0 8.1 

Top 	 27.9 30.8 9.3 12.8 122 177 
11 	 Middle 28.0 29.3 9.3 12.2 9.4 9.6 

Bottom 28.0 28.6 9.3 10.8 

Top 28.2 30.8 8.0 11.3 105 156 
12 Middle 28.2 29.3 8.0 11.2 9.1 9.6 

Bottom 28.2 28.9 8.0 10.0 

1Top 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 I and 2 of Cycle 1, respectively at the Babakan Fisheries 
Station. Fish were stocked at 200 per pond (I/n,2 ). 

Experiment 

Initial Final 
Weight Weight 

Pond (kg) (kg) 

1 10.5 8.8 
2 10.0 10.3 
3 11.4 12.4 
4 11.6 10.4 
5 11.6 13.0 
6 11.6 12.7 
7 11.0 12.0 
8 11.5 10.2 
9 11.0 11.7 

10 11.0 10.1 
11 11.0 11.0 
12 12.2 12.0 

Means 11.2 11.2 

I 

Survival 
(%) 

79 
99 
90 
86 
91 
Q2 
88 
69 
93 
91 
97 
92 

89 

Experiment 

Initial Fina! 
Weight Weight 

(kg) (kg) 

13.5 14.3 
11.5 12.7 
11.5 12.5 
11.5 12.1 
12.5 14.4 
12.5 12.4 
12.5 11.5 
12.0 11.7 
10.5 8.1 
11.5 10.9 
11.5 12.5 

11.9 12.1 

2 

Survival 
(%) 

98 
95 
90 
89 
91 
99 
95 

100 
83 
90 

100 

94 
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Table 5. 	 Mean concentrations of selected forms of phosphorus and nitrogen in ponds at the 
Babakan Fisheries Station for Experiment 2 of Cycle 1. 

Dissolved Total Un-ionized 
Reactive P NO 2 +NO3 -N NH3-N NH 3-N 

Pond (rag/I) (rg/I) (mg/I) (mg/I)' 

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 0 i5 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).J3 0.03 0.16 0.14 
12 	 0.14 0.01 0.12 0.10 

'Maximum 24--hour concentrations occurred with daytime rises in pit 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 8, and 0.06 to 0.12 mg/I for ponds 9 through 12. 
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Fable 6. 	 Estimates of daily phosphorus and nitrogen requirements of algae relative to the 
abundance of selected forms of these nutrients in ponds at the Babakan Fisheries 
Station for Experiment 2 of Cycle 1. 

Net Primary 
Productivity 

Poad (g C/m 2 /day) 

2 0.84 
3 0.98 
4 0.94 
5 0.83 
6 0.83 
7 0.52 
8 0.61 
9 1.19 
10 1.12 
11 1.10 
12 1.32 

.issolved 
(g/n 

Reactive 
2 ) 

1) Total Inorganic-N 
(g/m 2 ) 

Required' Present2 Required' Present2 

0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.02 
0.03 
0.03 
0.03 
0.03 

0.07 
0.07 
0.04 
0.07 
0.05 
0.06 
0.07 
0.15 
0.11 
0.12 
0.13 

0.15 
0.17 
0.17 
0.15 
0.15 
0.09 
0.11 
0.21 
0.20 
0.19 
0.23 

0.37 
0.37 
0.50 
0.33 
0.57 
0.32 
0.51 
0.33 
0.20 
0.18 
0.12 

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

2 Mean concentrations in ponds. 
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TABLE 1
 

Daily Weather Measurements. Boqor, Indonesia, Cycle I
 

DATE OLAR RADIATION MEAN AIR TEMP
 

---------------- WIND MAX. MIN.
- -RAIN 

FAY MONTH YEAR E/n21d ,:rl,.21d -ml, m/hr de- deg C 

Xx XY x xX Xx .xX X XXXX XX .X XX XX.X XX.X 

-- ~--------- ----------------------------------------------------------------­

11 ,::4 '-1 .?-- 2 ,21 	 31.7 21 .7 

2 31.7 21 .72 '4 5 
i 	 : - . 2. ::1 .3 21.7 

i 2 2,43., .2
2.-
14 ..9
4 

.S,
1 	 2.3


5. 1'4 A. 	 4. 

1 3 1.6 21.16 1 1 :: 4 .6.2 

1 	 2.1 0 29.4 21 .7
 
.7 1 1 4 


8 1':4 1/ 6C. 
 2.1 0 29.4 21 .7
 

0 26.7 20.6

9 1 1/:::4 17.71 	 1.0 


29.4 21.7
10 1 1?'14 1 	.,?1 1 .5 0 


0.3 1 30.0 22.8

11 1 1"? 5. ('5 


1 31.7 21.7
27 .15 


13 1 1,34 23.8 

12 1 2, 	 4. 

1 31. 21 .I
 

1.6 	 31.1 21.7

14 1 1:: 4 6 	.0­

" 1.7 2 31.1 21.7 
15 1 19: 2 


0.8 0 29.4 22.2

16 1 19':4 


71 .7? 0.0 1 32 .8:- 2 .3

17 1 1i::4 


.6 1 71.1 22.0
 
18 1 1::4 24 70 


19 1 19: 2:-::74 0.1 
 ' 30. 23.9
 

2.2 3 35.0 20.6
20 1 1184 44 21 


21 1 1 4 2314 0.0 8 37.2 21.7
 

37.2 21.7
0.0
4 9 
3 5.0 23.3
l: 	 0.0 6
23 1 I 4 

2.2 	 30.6 22.8

24 1 1"4 91 

1 	 29.4 21 .7157
251:4 
29.4 22.2

26- 1 1,:-:4 30.71 	 (.3 1 
2.2 1 25.6 20.6

27 1 19':4 11.69 
"3 32.2 21 .11: 19 4 34.71 	 : .8I 


29 1 1 4 31 .72 0.9 	 32,. 21.1 
31.7
U.-3
1 19 4 3.03 


31 1 1 4 33.03 0.6 4 

30 


32.2 22.2
 
21 .7
1:4 43.Q ' 	 0.0 


S 2 4 27 .43 	 1 .3 7 31.7 22.2 

2 32 .: 22.2
1.2
4-2 19'::4 30.97 
32.8 22.2


5 1 4 13.42 1.2 2 

6 1 4 34. 1 0.62 
. 32.;:: 22.

7 -' 33.83 

_ 24.10 1:.1 0 3 .6
 

1.1 1 31.1
9: 1 4 3,14 
0.6 	 30.0 21 .7 

10 1 4 1.84 
1.1 0 32.8 21 .1

1:4 24.91 

1.2 0 32.8 21j

12 2 1,4 266 
31 .7 21 .7
C .4 0
2 194 30.18
13 


2.4 2 33.3 22.8
 
14 2 1 4 33.90 


32.2 21.1
 
15 2 1904 27.43 	 0.37 1 


0. 0 4 32.2 2.2
16 19::4 36.39 

6 24 3.U.)- .82
17 190°4 33.69 	 0.)() 

18 -1 14 27.39 	 1.2 8 32.2 22.2 



---------------------------------------------------

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

DATE SOLAR RAD'IATIrN MEAN AIR TEMP 
- ----------------- RA I N WIND MAX. MIN. 

DAY 
XX 

MONTH 
XX 

YEAR 
XXXX 

E/m2/d 
XX .XX 

,:a1/:m2/d 
XXXXXX 

zm/-d 
XX .X 

km/hr 
X 

deg C: 
XX .X 

deg C 
XX .X 

-------- ----------------------------------------------------------­
1' 1.7:4 1742 .27 22.2 
20 1.0 2 31 . 21 .1 
21 220.::/ .59:411 21 
-,-
23 

2 I :4 
1 ':.4 

30.13 
35.57 

1.3 
0.0 

2 
"3 

30.6 
32.2 " 22.3

2.2 
24 2 1';_*4 34.22 3.8 2 31 .1 21 .1 

26 
27 
28 
29 

1 

-,9??4 

2 '?::: 4 
2 19!4 
2 199 4 

1''4 
3 1 G;4 

33.43 
37.17 
40.90 
31.60 
12.95 
26.S2 

0.4 
0.4 
0.3 
8.1 
1.3 
0.0 

::. 
3 
2 
1 
0 
2 

3 Z5. 
33.3 
33.3 
30.6 
32.2 
31.1 

21.7 
21 .7 
22.8 
21.I 
22.2 
22.2 

2 
3 
4 
5, 

3 
3 
3 
3 

193:4 
1*?:-:4 
19:::4 
19G:4 

28.09 
31 .05 
19.01 
27.84 

0.6 

Z. 1 
3.1 
1 .6 

2 
4 
4 
.1 

31,7 
32. 2 
32.2 
31 .1 

22.2 
2.8 

.e 
2.2 .2 

6 .3 19:4 24.53 0.0 1 27.8 2Z.9 
7 
r: 

9 
10 
11 
12 
13 
14 
15 

3 
3 

3 
" 
3 
3 
3 
-3 

1 ?:::4 
1,?:.,4 

19,-:4 
1,:':4 
193:4 
1'784 
1984 
1 4 
19.,-3:4 

26.87 
19.51 

1e..83 
18.44 
24.62 

29.25 

32.0' 
1,C:.60 
42.02 

0.3 
.. 7 

1.3 

2.45 
2.46 
0.3 
0.8 
0 .8 
0.0 

1 
1 
0 

5 
8 
1 
1 
1 

2 .4 
,..3 

32.8 
31.7 
31 .7 
29.4 
31 .7 
,6.7 
31 .7 

22.8 
21.7 

21.1 

21.7 
21.7 
25.0 

.2.8 
25.6 
22.8 

16 
17 
1-
19 
20 
21 
22 

3 
' 

3 
3 
3 
-

1?'94 
19:34 

9-34 
199:::4 

,7::4 
1'7::;4 
1"':::4 

29.54 
38.72 
18.20 
25.34 
40.91 
35.74 
34.53 

1.3 
1.9 
1.9 
0. 
0.0 
0.0 
0.0 

1 
4 
4 
3 
2 
? 
2 

32.2 
3 6.7 
36.7 
36. 1 
36 .7 
36. 7 
36.7 

25.6 
22.2 
2- .2 
Z4.4 

.5).0 
25.0 
2"2 . 

23 
24 
25 
26 
27 

"3 
3 
3 
3 

19..4 
1' 4 
19:-:4 
1'._4 
1934 

39. 183 
32.57 
44.29 
43.71 
37.44 

1.5 
0.0 
0.0 
0.0 
0.0 

1 
1 
3 

36.. 7 
36.1 
32.2-
2.2 
0.4 

22.2 
22.2 
22.2 
22.2 
22.8 

29 
2: 1 ;,:::4 

194 
22.55 
32 " 

2.7 
0.4 

1 
1 

31.7 
32.2 

22. 
22.3 

30 -3 I?:4 23.14 5.7 ,. 2 22.2 
31 1?!:4 42.4-1 

1 4 19:z4 36.93 .0 1 27.2 21.7 
2 
3 
4 
5 
6 
7 

4 
4 
4 
4 
4 
4 

173:4 
1934 
19--4 
1784 
1,904 
1984 

29.13 
33.78 
33.65 
39. 03 
3 '.11 
26.64 

2.5 
2.3 
5.2 
1 .0 

0. () 
0.0 

-3 
2 
0 
2 
1 
1 

27.8 
27.2 
Z2 .3 
:' 2.8 
32 .* 
32.S 

22.2 
22.2 
21.1 
21.7 
22.2 
21.7 

2
 



TABLE 1
 

Daily Weather Measurements. Bogor, Indonesia, Cycle I
 

DATE SOLAR RADIATdION MEAN AIR TEMP 
- ----------------- RAIN WIND MAX. MIN. 

DAY MONTH YEAR E/m2/d :aI/-m2/d .:m/d km/hr nea C: deg C 
XX xx >xx× XX .x x XXX X XX .X XX X.X XX.X 

9 , _. ,.1 ? 1.3 2 32.2 21.7 
I C 19 :-4 2:7 . 0.4 1 _; - .. 

1 1 4 1 .4 4.C3 4.6 31 .1 27. 
12 4 19:4 21 .7 2.7 1 32. 2 22.2 

13 4 1/ 4 24.47 1 .7 1 31.1 272.2 
14 4 1 7:4 25. 2 :.4 1 33.3 
15 4 14 32.E2 0.4 1 72.2 23.3 
16 4 19 4 23.74 2.5 1 31.1 23.3 
17 4 1 ';r:4 23.26 0.6 1 30.6 23.3 
1: 4 1/:-:4 2;. 2 2 .3 1 32. 22. 
19 4 1 4 "'? .u 0.0 - 33.3 22.2 

Z0 
21 

4 
4 

19;:4
1'9:-4 

27 . 
45 

0.0 
10.4 

1 
. 

. 
32.2 

21.1 
21.1 

4 4Z 5 4.1 2 32 .2 22.2 

23 4 1i ::4 2(:.05 1.7 1 32.: 22.8 
24 4 1'9::4 20:. 5 .3 1 31.1 
15 :419 2".() (1.. 1 31.1 22. S 
24, 4 1'::4 Z1) 95 0.0 0 31 .1 
27 4 1':: 4 19.52 2.7 0 31.1 22.2 
28 4 19::4 33.E:4 3.2 2 3.2 21.1 
29 4 19*4 -30.57 3. 1 32.2 21.I1 
30 4 ! 4 30.00 0.3 1 32.2 21 .1 

1 5 19::4 .50 1.5 1 32.2 22.8 
Z 5 1 , 4 7,7.21 3.4 730.0 22.2 
3 5 19:4 21 .3S C . (') 32.:: 23 .3 
4 1I?E:4 20.31 2.5 0 32.2 22.2 
5 1"9::4 37 .(4 3 . 2 342.2 21.1 
4 5 1'?:i-4 "32.11 2.2 1 32.. 21.7 
7 5. 1',:4 Zf). 78 0.0 1 31.1 22.e 

5:, I 4 27 .20 0. 2 32.2 '22.2 
9 5 1 '84 21.05 3.4 1 32.2 22.2 

10 5 19':4 27.4,9 0.9 1 32.2 23 .:3 
11 5 19 ::4 22 .71 2.7 1 31.1 22.P 
12 5 1,.4 18.05 1.1 1 32 .2 21.1 
13 5 14 30. 43 2.1 1 32.2. 21.1 
14 14 34.13 .9 1 3.2 21 .1 
15 ., 19-4 22 .03 3.1 1 32.2 21 .7 

16 1 9 4 1 '.7 , 0 .6 ", 30 .02 
17. 1,;::4 23.71 0.0 1 31.1 .8 
I:: 5 19 S4 33.43 0.0 2 32.2 22.8 
19 5 1?G4 27.74 0.0 2 :2.2 2"2 .8S 

20 5 19:4 25. 24 6.4 1 737 .- 21.7 
21 5 1':B4 26.67 2.5 1 31.1 ?-.2 

22 f I ',S4 26.24 0.0 1 31.1 22.2 
23 5 19E:4 34 .'91 0.0 2 31.1 22.8 
24 5 198'4 26.37 7.4 2 31.7 22.2 
25 , 1984 2..6.2.2 0.0 1 31i. 
26 5 1 S4 34.00 2.0 2 32.2 22.2 
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TABLE 1
 
Daily Weather Measurements. Bogor, Indonesia, Cycle I
 

DATE SOLAR RADIATICN MEAN AIR TEMP 
.------------
DAY MONTH 

XX XX 
YEAR 

XXxX 

Elm2/l 

X × 
calIcrnL/d 

XXX Xx 

R4IN 
,:m/, 

Xx.X 

WINDj
1,m/hr 

XX 

MAX. 
deg C 

XX.x 

MIN. 
deg C 

X.x 
------------- --------------------------- ------ ------------------------------­

2 7 5 1 ", '. 
2.S 5 1 4 3 0. 
29 
30 S 

4 
1';!:::4 

.. 
.. 

31. 7 
32.2 23.3 

31 5 19:4 2?.06 4.7 1 3 2.2 D2 .S 
I 
2 

6 Iy:4 ".91 
-1. -4'5. 

4,3 
0.0 

0 
0 

30.6 
31.1 

21. 7 
21.7 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 Z. 
14 
15 
16 

6 19::4 
6 1 4 
6 1'4 
6 19:4 
6 19 :4 
6. 19*"4 
6 19:4 
6 19.:4 
6 19-::4 
6 I .. 4 

19:':4 
6 1*;-:4 
6 194 
6. 19:4 

30 .23 
3.31 
() 90 

:2.59 
,('1.14 

-1 "0:: 

24 '02 
17.11 
27"49 
30; .9 
-- .95 

24 . .06 

3 2.56 

1 .3 
'.0 
. 

2.7 
0.0 
0. 0 
0.0 
1 .3 
0.0 
0.4 
0.0 
7 .2 
12,.S1.0 
0.0 

2 
2 
1 
1 
1 
1 

1 
1 
1 
21 
2 
1 
1 
2 

_1.1I 
31 .7 
31.1 
32.2 
31 .7 
31 . 1 
31. 
31.1 
31 .1 

.7 
31 .7 

32.2 
32.2 
32..2 

21 .7 
22.0 
2 2.3 
22.:­

21.7 
21.7 

2I 
22 

22.2 
2t.7 
:2.12 
21 .7 
21 .1 
21.1 

17 
18 

6 
6 

19* 4 
1*':'4 

:3*.77 
2 .33 

1 .0 
0 .0 

1 
2 

32.2 
31.7 

?1 .I 
22.2 

19 6 19 -0. .7 0.0 1 32.2 23.3 
20 6. 194 24 .11 0.5 1 32.2 ' . 
21 
.2 

23 
24 

6 
6 

6 
6 

19:4 
19 :4 

19:':4 
19:4 

-- .03 
2 .V9 
31 -2 
32.32 

0.0 
0.0 

0.0 
0.0 

-4 
1 

2 
1 

30.6 
31 .7 

31 .7 
31 .7 

21.7 
Z12 .: 

.7 
21 .7 

5_6 
26. 
27 
-.e. 
29 
30 

1 

A 

6 
6 
6 
6 
7 

1'!:4 
19 ::4 
19:::4 
1':4 
1 4 
19: 4 
1904 

23 97 
27 .97 
33.31 
-1 17 
71 .79 

76 
8. 10 

0.0 
0.0 
1).0 
0.0 
0.0 
00 
2.2 

3 
2 
2 
2 
1 
1 
1 

31 .I 
31. 7 
31 .7 
30.6 
30.6 
31 .1 
32.2 

2. 
70. 
19.4 
20.0 
21.7 

2 
20.0 

3 
4 

7 

7 
7 

1"*:::4 3-.47 

19 :.,4 25.46 
1';':-:414 .9S9 

1.5 

0.0 
0.0 

0 

0 

32.2 

32.2 
32.2 

21.1 

21.1 
21 .1 

5 7 19::14 2,5. 7 5.2 0 32.2 

7 
8 

7 
7 

19C-4 
1984 

20 .7. 
2.4'9 

0.0 
0.6 

1 
1 

32.2 
32.2 

21.1 
21 .1 

10 
11 
12 
13 
14 

7 

7 
7 
7 
7 
7 

194 
19C4 
1934 
193::4 
19 4 
19S4 

32.63 

32.74 
24.0 

2.40 
'0 9 
33.30 

0.0 
0.0 
0.6 

0.0 
0.0 

0.0 

1 
1 
1 

2 
1 

2 

32.2 
32.2 
32.2 
32.2 
31 .7 
31.7 

21.1 
21.7 
22.2 

21.7 
2'2 . 
-!.1 

4
 



TABLE I 

Daily Weather Measurements. Bogor, Indonesia, Cycle I
 

' 
[,ATE '-:'--LR RADJPTYC t" MFAN AIR TEMP 

------------- ..---- wir L ri4IN MIN.Mox. 

[DA rICNTH E - E'/7 " J ,-1 ,. :rM,:-/! I rn/IF deg 1' deg C: 
xx xY x I x xx.x xx.xX, X 1x XX.x
 

. 14 31 .7 21 .1 

1 7 1 .". ' i1 31 .7 ""2.8 

17 7 21.1 

10 i 4 . 4', 31 . 7 22 1 f 

19 7 1" 4 25= 1 6:.6. 2. Z 

20 7/ .0 5 2'71 .4 2.2 

21 / I : .. 0 1 31 .7 22.2 
22 7 1 .- .11 0.0 0 31 .7 22.1 

23 7 1 .2 2.2 1 31 .7 21 .7 

24 7 1 4 .4 0.4 1 31 . 1 22 . S 

2' 7 ' 4 0.0 4 31.7 22 .:3 

26. 7 1'':-4 1 .17 4.6 4 3 .6. 21.1 
7 1 - 4 7 . 0.0 7 31 .7 21.1 

".' 7 1:::4 7/7 1.3 4 31.1 22.2 

29 7 1: 4 . 2.0 2 31.1 22.2
 

30 7 1,;: ( 0.0 4 32.2 23.3 

31 7 1-4 -4 . 0.0 3 32.2 '. 

1 1 , "/: 4 3 - 2 4 0 . 0' .. . 
2 : 1'-' 14 2 . :" 0.0 /-. 30./-. 2 . 2 

' 4 .::: 0.0 5 .3:.6. 21.7 

4 oe 36". 0.0 4 32 20.61 '.4 ) 
1' :-'4 32.44 0 . 0 4 - 2 20 .6 

6 :: 19:4 32.01 0.0 7 31.7 21 .7 

7 E 19;: 4 37 .06 0 . 0 4 21.7 

8 1,'::; 4 34 .2: 0.0 4 32.' 21.7 

9 1: ::4 31 .4::: 0.0 37 :12 .- 22 : 

i0 1: 4 32.25 0.0 . '. 2 21.1 

11 1: 4 3 .06 0.0 1 21 . 1 

12 1.,:14 24 . . 9.8 4 72.2 21 .7 

13 1 4 21.76 0.0 2 71 7 22.2 

14 1,::4 24.33 1.0 ' . 2.2 

15 4 212. .4 3 32.2 21 .1 

16 1 4 .16. 0.0 2 2 

17 1'?:-4 34 .91 0.0 2 22.2 

IE: i 4 0.0 2 32.2 21. 7 
19 1'/::4 .41 4.5 4 3.2 1 

(.) . 2 21.1 

21 1':::4 -4 1. 0. I 2 72.2 1 .7 
-2 '- 24 .::; 2 22I"7:::4 . 

2:3 1 4 ',. I. 
- . : 1 

24 1:1 4 -1 .5 6-. ( 3 31 12 . " 

25 ,9:-:4 23.22 0.0 2 31 .1 21 1 

26. 8 l';:;4 71 2,:' 2.7 3 31.1 21 .1 
31 1 1. 2-'".

27 c I ';'4 30 10 3 .9 2 

2 E: 15;:4 16. 7E: .9 2 32 22 .S 

9 1 ' '4 29 06 0.0 2 26.7 22.2 

30 S ':E:14 2!:- .72 7.6 3 31 .1 2 .2 

31 ;3 32.65 0.0 3 31.1 21.1 

1 9 1',.:4 0.0 311 21.7 

5
 



----------------------------------------------------

TABLE 1
 

Daily Weather Measurements. Bogor, Indonesia, Cycle I
 

DATE -.01.AR RADIATION MEAN AIR TEMP 

DA Y 
XX 

Mi.NTH 
x z 

YEAF: 
.X Y X 

------------------
' /'i .:a1 /.:m2!d 

XX X XXX XX X 

RAIN 
cm/i 
x.X 

WINIJ 
m/lhr 

xx 

MAX. 
deg C* 

XX .X 

MIN. 
,leg I.. 

XX.X 
- -- - - - - --- - - - - - - - - - - - - - - - ---- - - - - - - - -

S 1 ':_:4 ' .7 "7 3.:: - 32.2 21 .721.1 

421.7 
5
6 

1 4..
': 5.7 -

--
32.13O . 2 

7 9 19:;4 1 .' 3 31.7 20 .6 
8 9 1' 4 21) 1 .0 2 31 .7 21 1 
9 9 1,::-:4 21 .76 2.3' 4 32.2 21 .7 

10 
11 

9 
9 

1 '7.:4 
1 -4 

20;. 5 1. C 
1.5 

2 3 .0 
.2 

21 .7 
20.0 

12 9 1 4 0.0 4 3. .2 21 . 1 
13 19-4 31 .12 0.4 G: 31 .1 21 .7 
14 9 19 :4 4.4 Z2.2 21.1 
15 9 I 20.49 0 .0 4 32.: 21. 1 
16 .7 19: 529 4.5 4 32.I 211 
17 9 1 2:? . 7' 1 0 0 4 32.2 21 .7 
13 9 12 4 " 3 1.1 21". 7 
19 9 1 -0 27.: 49 21.1 
20 9 1'4 :3 0.0 3 .5. 21 .7 
21 9 i 4 0 .7 0.3 - 35.0 22. 
2 9 1 454 4 32.72.T 

24 9 1 4 -4.1.I 1 . 4 33.3 22 .c 
25 9 1'9'::4 -1 59 4 .5 4 33.3 22.2 
26 9 1"7:4 07 4.4 4 33 .3 2.2 
27 '? 1 4 '.30 0.0 4 34.4 21.1 
23 9 1 4 32.73 0.6 4 35.6 22.2 
29 9 19? 4 27.15 0.0 5 34.4 22.3 
30 9 i 4 .U 4 3934.4 22.­

1 I0 19 4 15 .;:4 2.5 3 34.4 2.. 
110 ; 4 :~,54 0.0 4 34.3 22. 
10 1 :34 27 . 02 2.0 3 34.4 -2.3 

4 10 1 9:::4 31 .15 0.0. 3 3.3 21.7 
5 10 15':4 925 0.0 6 133 

S I 0 1 -?!:4 :72 . 1'7 0.0 5 .3--- 1 .1 
7 10 

10 
19:':4 
114 

194 
4 . 

0.0 
. 

4 
--

" 
1 

13. 

10 10 1' 4 14 ,:: U.0 4 33. 1.1 
11 10 19 4 - 9 6 1.3 5-,I 3-4 .5.-21 .7 
12 10 1 ?',94 96e 0.5. 4 33.3 . 
13 1Ci 19:34 3 .16 0.0 3 34.4 2..2 
14 10 1;: :4 79. ;5 0C 3 34.4 22.2 
15 10 1'9,f:4 5.37 0.1 4 34.4 23.3 
16 10 19 :4 Z2.*C::_= 1 .3 4 31 . 1 22.S 
17 10 19S4 4 .12 1 .1 7 35.0 22.8 
18 10 15:4 ''.54 2.7 5 35.0 21 . 1 
19 10 1"9::;4 3 1.561 32) 22.8 
20 10 11":-:4 39.90 2.5 Z 36.7 21.1 

6
 



TABLE I
 

Daily Weather Measurements. Bcgor, Indonesia, Cycle I
 

DATE RADIATION MEAN AIR TEMP 
---.-.--- .-.-.-.-.-.-.-.-.-... . RAIN WIN!D MAX. MIN. 

DAY MC'NTH , E /-I .:&5 ',:m2/d :/d Im/',Mleg - leg C 
XX x . ' .X XX xx . x . x 

21 1 4 7/..7 2 1 
' 4- 3C. C'J.:1_.i 

27 5 
24 -131.7 	 2_.9 

' 2 ., i6 	 1.9 4 34.4 

' ."7 . 4 , 6 21 .1 
2' 1 . .4 0.0 4.. 22.2 
30 I" 1 - 0.0 4 34 .4 21 .7 
31 1 1 . 3 32. 2. 

I 1 i - ' 0.1 2 3.3 . 22.2
' i 1t '"4 1-'.3/, , 1 .9 2 2 

3 1 I "":4 ".'/.0.0( 3 3 .,- 2 

4 	 11 1 o~0.)
'T::
1.I 4 4I1 5 	 j.0 3/ 3&.1 21 .7S 1 	 10.2 .. 1 21 .1 

7 	 11 . -/5 4 :4 .4 20 
11 1 1. [4 31.1 21 1 
" 1 1 : 1 .: 0. -4 3 .6 21 .7 

10 11 1 0 	 31 .7 
11 1 44 1 .7 31 .7 22.2 

12 4 21:.3 4 36.. 7 20.0 
13 1 ' .7 4 3 .6. 2 2 
14 11 1~ 4~ 0.5 .4 



------------------------------- ------------------------------------ ------------------------------------

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

DATE F'OPr 0 )7 E POND DATE -" PO"D
PO0,ND DEPTH F' D DEPTH PONDF DEP'I HDAY MONTH YEAR rr17DA "1NTH YEAR m [AY MONTH YEF: m

XX x X.;X Xx X A XX X xX xX X Xxxx x.xx 

.,6 . 1 4 15 1 '' ' E1'7. 0 .7 3
11 6. 1,:-:4 4 1. ">,1 15 -:-:4, 9 , :L:2-: 1"3-4 - 0.3E2
 
1 / :-:4 I- 0.? 15 -. :- .
 20 C4 0.901 / 1,4 - <":.5oC-, 15 / 1 1 . 20 5 0.92
1 - 14'7 7 15 A . D7 006 ,'. ;: .: 0.so
11 / - '- 0.74 16. 
 1 .7-: 20 7 0.9'1 /6. ":-4 ' .:.$ 16. / t 42 20 . 0.961 /-'. 1 -4 1'5 0.9: 16 1''; r 4 .2 20 1 0.9411 6. 1,4 DA. 0.-.3 It . 1 :4 5.. 1 5 0.911 S 4 D7 : .6:? 16 ;4 ¢4 2017 1 - D6 0.3:312 6 19; ' .4 16 A '4 '7 0 9A 20 , - E7 0.99
 

12 6 I'--; 4 C3 0.7) 16 
 6 1 4 ' u.74 21 2 0.7212 6 1r"?:4 C04 0.66 16 6 1 "?E;4 0 6 21Z 3 0.7712 4. 1 4 4 21 I 0.79,.'I7")6: 5.:_ 6 ;412 / It 4 '6 0.42 16 / :.4 D1 1 1:0 21 I C 0.S112 6 1 "- 0.4s 1 6 1 -: 4 117 1.10 21 , 0.R312 6 1 -4 C1 0.4 17 A 1 0.7 21 1 7 0.75 -4 

12 A 1 - 0. 4 17 6 'C 3 21 6: : 0 7312 . I'-4 f5 0.96 17 e 143 ' 21 " 0.94 r 
12 6 1W4 13. 0.64 17 1"_4 5 0.9012 6 1"4 07 0.70 17 21 - 1 E9 0 .g4.I 4 0 ?r 4 0 I',. 
1,3 ' 1 ':4 C2 0 .:, 17 ,o 19:-4 E7 0 .:413 A. 1:4 C3 0 .:,2 17 . s. 21 6- 1v:4 L7 03.90 , :2 . i 2 0.70
13 6 1'::4 '4 0.72 17 ,6 19 4 C 0.94 22 . - 0.72 
13 . 1! 4 v5 :-::: 17 / ! 5 0.'9 -2 /. 1 4 -4 44(.3:3
13 A '? 4 0.77 17 0.& 21 4 0.79
13 6 i 4 L7 0.75 17 . I 4 rr' 0.7: 22 6 1 Y., uC 0..3
 
13 6 1,:-.4 - 0.7:2 
 1 / "4 '2 0.32 /_ U7 0.70
13 . 1:-4 ' 0.97 1:7 1- 3 0.: 22 A 0.90 
13 6 l/'?E4 £5 (v .97 13 /. it-: '4 0.8313 4 4C2 1,~}:- : 0.93VA 0.9.6 1:374 19?4 5 0.36 22 D-44 0.93

13 A 1":5:4 1 0.76 13 1". 0.82 -2o 1 ' 0.0

14 6 I,?:-,4 . 0.72 
 13 I7 4 0.31 22 / ': 4 D7 0.:3

14 6 1';=4 73 
 -: ' 0.73
14 A 19..4 '4 0.-2 j: r 1'4 ' 0.92 1C 0.6:0
14 61 - 4 ' v..::. 1$ . 1":-: E'= 0.97 23 6 I 4 L, 0.72
 
14 6 :' A 0.7:, 1:3 . I'. 1.4 0.50 
 23 1 4 0.34

14 /9 I : '7 0.E" 13 19:: ().74 22 - 4 ' C.6:
 
14 6 it-:4 0.:3 19
1, "z44 -" 0.7: 23 0.75
14 A ! "- T .6 19 / 1C4 02 4 60.71

14 A. 194 5 0 .7- 13 6. 11'0.231 
 4 0.3:
 
14 A '4-4 137 1.0' 19 ". 1:-4 ( 357. / /4 r".5
 

0.97 1914 6. 9:4 17 A 1:f4 .14 .69 23 / 1 t. 4'4 0.74
 
15 6 ?:=:. 0.::: 19 ?:4 7 23 1 4 , 0 .3.
0..4: /.
15 A 1t34 ' 0.:3:3 19 4 C;4 0.70 26 6 1984 C1 0.68 
15 A 1"9 4 'C4 03 1 / 19-4 D 7 0.92 26 6 Ii4 C3 0.73

15 6 1' *?= 0.1 19 6. 19.4 13 0.7:3 26 6 
 19.4 C4 0.60
15 6 134 07 0.7 19 . 19:4 0.6 19.6 C2 0.76 



------------------------------------------------- ------------------------

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

DAY 

XX 

26. 

DATE 

MOHTH 

XX 

,'. 

YEAR 
XXX 

"--I ." 

-OND 

FOND 

-

r'EPTH 
m 

x .XXx 
--.5 ,'. 

DATE 
.... .... 
DAY MOrNTH YEA. 

XX Xx vx 
4-. . -

or--

-

POND 
[P--

m 

x.xx 
'-- -92 -. 

PA'4E 

0A t1ONTH rE An 
XX YY.X xx 

---- ­ -- - -- --­1- - -

FuND 

- -.-

POND 
DEPTH 

X . x 

- , 
" 

-

. 1-:: 4 1-7 6..". 7 1 4 L1704 1 '- -_ y ' 
2 6 
26. 

F 

/-

I' 4 
'.:4 

i'? 

-'
, 

,. 4 

0.:-
7 

7 

7 
7 

1 

I ,-

0 . 1 

0,92 
11 7 

7 

! ,:-4 

0 9-A 

26 
26 

27 
27 
27 

27 
27 
27 
27 

27 
27 
27 

A 

/. 

6 
6 

c 
A 

' 

. 

6 
6 

1'4 
14 

1 4. 
1'4 
1,-:4 

1 4 
[?' 4 
. 4 
i'.4 

i 4 
11:A4 
it 4 

0' 
D7 

C 4 

5 

:7 
' 

v 

0[1 
E , 

0.7 
(.71 

0.70 
l.5: 
('.72 
0 .54 
) .56 
0.50 
('.:2 
0.94 
0. 

7 
7 

7 
7 
7 
7 
7 
7 
8 

:1 
S 
3 

71 
7 

7 
7 

7 
7 
7 
7 

7 
7 
7 

-­ 4 

1 

1': 

1i:-:4 
1";-4 
1-::4 
1? :4.6 
1 
1,: 
I 

" 

,.'.' 

EV 
, 

0.6 
o0.90 

0."2 

10.9:E 
('.90 
).92 

0.36 
0.7._

.. 

('. 0 

II 

1 

12 

12 
12 
12 
12 
12 
12 
12 

7 
7 

7 

7 

1 
7 
7 
7 
7 
7 
7 

..-

.7 

?..4 
; 
.7 

1 
: 

:0 

0.94 

0.92 
G 
,3 

0 .: 
.? 

0. 32 
4 

3
1 ''0 

27 

4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
5 

5 
5 

6 

7 
7 
7 

7 
7 
/ 
7 
7 
7 
7 
7 
7 

7 
7 

1u-.4 

1 -:4 
":4 
9iW:4 

197- 4 
19:3,4 
1 4 
19::4 
1:4 

1 4 
19:32t 
1 4 
i'.4 4 

1 .4 
1'?.,4 

. 

07 

-.. 
C 

17 
" 

CE 
C 

E15 

O 
[7 
L 
C 7 
-4 

0.6;3 

0.92 
..'::: 

0 2 
0.3 
0.93 

0 . 
0.95 
0.9 

0.97 
.05 
... 

0.90 

Q. '::= 
0 .3-

8 

. 

:-: 
' 
S 

q 

9 

9 
9 
9 
9 

9 
9 

7 

7 

7 

7 
/ 
7 

7 
7 

7 

7 
7 

1 

1 
-::('. 

i 

1: 

1 
i 

i4 

''; 

147 

-

7 

' 

0.32 

0.90 
0.86 

9 

1. QO 
0.36 

. 
0.79 
0.82 

0.74 
0.87 
0.76 
0.86, 

0.7-
0.94 

12 

2 
1 
!3 

13 
13 

13 
13 
i3 

13 
13 
13 
13 

14 
14 

7 
7 
7 
7 
7 

7 
7 
7 

7 
7 
7 

7 

' 

1,:4
1',4 

5I 
1 
1 :0 

1 -4 

1 

i 

1 -'$3 
1"4. 

4 

1 
-

16 

E 7 
C 

-;:4 

-

1-2 
u 

'-:: 

.C)O 

0 .6 
0.32 
.) 

0, 
S 

0 .90 
0 2 
094 

94 
40. 

Os'4 

-n 

-

5 

5 
.5 

5 

5 
6 
6 
16 

6 

6 
6 
. 
6 
6 

7 
7 

7 

7 
7 
7 

7 
7 
7 
7 

7 

/ 
7 
7 

7 
7 

1 4 
1 4 

: 4 
-47i 

i 4 
174 

1 

1,::4 
1,:4 
17-:, 
1 "?::-4 

1 :4 
"::4 
1"?$4 
1_4 

198 
19S4 

' 
/-

7 

D' 

D7 

1-:4 

-5 

C' 
C7 
: 

C 
D5 

( 1'.9 
0.90 

0 .9 4 
0." 
1 .0 

1.00 

.96 
C,.:5 
.:---
.-

. 
0.90 
0.4 

.90 

0.8 
:.9::: 

" 
9 

10 
10 

10 

10 
10 
10 
10 

10 

10 
10 
11 

11 
11 

7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 

7 
7 

1 4 
1 4 

7 :1 

1" 

1 -':-:4 

1 ­

1 4 
.4 

17:_;4, 

1::4 

1 4 
1,'4 
1,'c:4 
1'4 
19c:4 

P5 
', 

E 
-

'4 
-

'7 

E" 
07 

C3 
C4 

('.99 
1 .00 

.4(L. .14 
0.71 
(,.7,8 
0.70 
08-

0.6? 
0.7: 

.0.66 
0.E9" 

0.99 
1.00 
0.94 
02C).68 

0.75 
0.80 

14 

14 

14 
14 
14 
14 
14 
14 

S 
15 

15 
15 
15 
15 

15 
15 

7 

7 
7 
7 
7 
7 

7 
7 
7 
7 

7 
7 
7 
7 

7 
7 

" 
1 

1 4 
1 :-7 
1 
I ­
1 
1r. 

1 4 
1 
1,;:-;4 

1 ;:-.4 
"-4 

1''*-:4 
1 .a 

I'i&S4 
19t4 

,7' 

C 
'5 

C 4 

C6 
C,7 

CS 
C9 

o. :Z 
_.74 

0.9S 

''$2 
0 0 
.7 : 

0.92 
O0. 

0.76 
0.90 

0 .M 
0.92 



-- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -

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

DATE F''ND - - - - - - ---------------------------DATE FJ0NL D ATE PONDF'--'iND DEPTH OD EFTHDAY MONTH YE pF. m 
FEO- - POuD DEPTHDAY MONTH YEAR mn ' MphfUA Y EA , .m.XX XX XXXX xx XX XX -YXX X .XX /X, XXX x .XX 

15 7 1 :-: 7 .. -15 - y47 1::4 .. ' 2 0 7 :,- .:,415 7 1;7 1 , 0 2 _7 7 1 ,14 L. . : 
16. 7 174 ' - 2' 7 1) .92 24 716 ru7t- 0.967 4 I 4 216, 7 19": 1-4 ':. 7 ::4 -: 7 416. 72 (

7 1,' .:316. 7 19 4 - 5 . 
7 1w-4, y..20 7 4 . :1 . 7 19::4 7 ' ('.940'- . '.76 2( 7 D.1''4 116 1 016. 7 1C4 r7 , .. 20 
7 4 C5 0.95

7 1 4 D7 0.4
16 7 4 7 1 :4 C6 '.930 21 7 1 =4 2 090 '5 ":4 C7 .93
16 7 -)4 ' '. 9 21 7 1 '4 90 . 7 1''*- 4 1 : ).9 .1 6 7 t 14" 4L . 0 016 7 1:4 '. '.76 21 7 1?::4 05 .94 7 1 "_016 7 1,:4 7 u. : 21 7 1 - t'. 0.'3 25 7 1 :"' .0,017 7 1 :::47 21 7 1f4 094.7 7 1 4 !7 0S17 7 34 19 21 7 : 36:4. 6 7 I _4 .3017 7 17 .7 21 7 1"4 9- ­ 7 1':-:417 7 1 .. 21 7 1::-:4 0 93 7 -.17 7 I" 4 ',. 17~~,06.- 21 7 74 D6 1 ('0 170 7 1 '5 0 • 8::7 1.7'4 r17076 21 7 u7 092 2- 7 1 / 0'•)' 99o 17 7 1"-:4 '- " 72 22 7 1,3,::.4 26. 7 0.9344 r117 7 1>:. 2 4 22 7 1 ;- 0 ,4 26 7 "y4 C 0 -, r,17 7 1::4 D5 9.I 22 7 1 '4 0.6 24 1?4 1--" 0.9517 7 1 -4 0'- '70 2 7 1 :4 C 01: 26 7 15 0.9'17 7 1-:4 D7 f.7 22 7 1 7-:4 . 0. c.4 7 1 4 j- 0.917 7 0 .. 724 it7 ,747 . 0 7 1c,:-!17 7 114 D5 C) 7 22 7 :4 4 0.74 7 I--?.95 s?i:18 7 ! ,34 D4 C.u 22 7 1 4 CT: 094 7 19:-: , r.:18 7 1 05 0. 22 7 1-'' 0 .9: 7 7 It'4 2" 0.918 / ,4 , 076 22 7 19::4 1/. 096 7/- D0918 7 1-'4 C7 C. ;' 22 7 1 ?:::4 C7 0.90 7 7 1C C .9918 7 1 -4 : 0.-7 23 7 1:4 .3: 7 its - 1 .0018 7 1 " I (.9 0.94 '- 7 1 4 ) C/4 7 7 1-': 09018 7 1i :4 D5 0. 9 23 7 1? 4 U' 0.:3 27 7 1It ' 0.99 

18. 7 19:_-4 Dr:- 0. 2"3 7 1"/:40.761 u.94 2 7 S:-0,4 C "92 27 7 1 "-0- [Y (-.9927 7 1 L- 10019 7 1 0 .81 23 D 7 0.96 7 7 1 "5.:4 0.9419 7 194 0 u"2 7 1 4 7t 
4 . 23 7 1 41 

0.719 7 4 U 
19 7 194 5 - 7 17 ''97 

7 7,:, 1- -7 10' 1. 0931 7 19;4 15 0.97C, 2"3 7 1: 4 C 4 0 3 7 1 ' C 9419" 7 94 0 23 7 19-4 7 -09 7 I : C. 09919-419 7 :C 0.s3 24 7 2 ''86.. 7 1 1 '7 09719 7 19:4 C 0.90 24 4_37 7 0-/:4 70.7 ?4_19 7 1 ?:-4 D 0 9- 24 7 174 " 93 I' 4 'v 0 9719 7 1904 1C:100424 I A09 7 I '5 0.9919 7 C9:l 07 24D74 7 i1-4 =4 '6 7 0'90 231: r4
20 7 19 4 c; 0.90 24 7 1:-:4 7 C91 ': 7 984 
9
 

7 0_.93 

20 7 1984 C3 0911 24 7 17-4 C ' 0.96 7 19o4 C2 0 .83 



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

DATE POND DATE FC'N1 rATE F' f.O 
F- -- DEFTH - - - N T I .............. .. . F' nrD LEFTH 

DAY MONTH YEAR m DAY M, NT H 'T EDA MAY .!IN.TIH YE'E'FR m 
XX X t XXYX XXX xXX x. X Xx xXX 

29 7 4 4 :- 7 

2"
2"9 

7 
7
7 

1,7::4
1
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Dry Season 
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Dry Season
 

PATE PrND LATE F'OND DATE POND 

DAY 

xx 
MONTH YEAR 

XX xx x 

-F ID DEPTH-------------------­
m 

x.xx 
DIY 

xx 

MONTH 

xx 

YEAFr 

XXX 

FOND DEPTH 
m 

x . XX 
DAY 

XX 

MC'NTH 

xX 

YEAR 

.XXX 

F'-----------------ONDDEPTH 
r. 

x.xx 

-J 

2-6 
: i '4 

I 4 
[,t 

D7 
,.'4 

0).95 
-

3C 
:-: 
:-

1 
*".4 

4 9 
32 3 

1>44 

19:4 
D5 
D. 

0.99 
1.00 

26 
26 
26 
26 -

1 4 
94 

1:4 

-2 
: 

C4 
C-

0.:5 
0.:-7 

0.90 

30 
30 
3.02 
30 

.: 

:. 
:-: 

-

1'4 
1 

'1 
4 

-. 

0.5 
33 

099 
4E4 

4 
4 

. 
9 

9 

1934 
1934 

9-4 
1934 

f-7 
02 

-

,4 

0.92 
0.3 
-. 

0.6 
S : :-:4Ct 0 .9: 30 3S 1" 4 1Fg 1 .00 4 9 1934 35 0.93 

26 8 19'_!74 0:3 .05.0.0:7 3031 1 4119S4 D7 9:.9
O20.89 44 9:9 41'934 Ct6.C7 0.870.8? 

26A-9 
2 6 
26 
26 

27 
27 

27 
27 

27 

27 
27 

-

: 
-1 

S 

:-

:D 

4 
19:4 

::4 

19 4 
i7 4 

1'9:=:4 

1:?4 
1"4 
19 :4 

D, 
D6 
[7 

-2 
03 

C4 
C5 

Ct 
:7 

0.99 
0.99 
0. 96 
0.94 

0.:5 
0 .:5 

0.33 
0.97 

0.36 
0.89 
0.92 

31 
31 
31 
31 

-1 
31 

31 
31 

31 
31 

1 

: 

$' 
3 

0 

89 
:3 

'3 
S 
9 

4 
19:4 
I:4 : 
I :-

1 4 
194 

194 
1':- 4 

1i4 
1 4 
1 : 

'-7 
r4 

1 

C7 
I 

15 

Ek 
D7 
, 

0.9 
.93 

0 9. 
C60.9: 

0.91 
090 

C, .99 
0.99 

1 .00 
0.96 
0 .6 

4 
4 
4 
4 

4 
-

5 

5 
5 

9 
9 
9 
9 

9 
9 

9 
9 

9 
9 
9 

19:34 
1 94 
1934 
1 984 

1934 
419_ 

1934 
199+4 

1934 
19Z:4 
1 19 4 

C3 
C9 
F5 
E, 

D7 

3 
4 

C0 
3C 

-
-

7 

0.96 
0.99 
0.99 
1 .00 

0.94 
0.95 

0 .36 
0.93 

0.94­
0.89 
0 .91 

r 
.3 

27 

27 
27 

27 

23 

23 

2e 
23 

28 

: 

f: 
01 

-

19:::4 

1"4 
19:f-:4 

1:4 
194 
1 '4 

1 9.4 
1 ''::4 

19'.4 

9 

D5 
D6 

D7 

:2 
3 3 

34 
35 

C6 

0 .99 

0.'9 
0.92 

0.93 

0.33 
0. "3 2 

0.90 
0.93 

0.97 

1 

1 
1 

1 
1 

1 
1 

1 

9 

9 
"9 

9'. 
9 
9 

9 
9 

9 

1 

14 
4 

ly4 

17: 4 
1 94 

15-.4 
19:4 

::4 

3 

,4 
5 

16 
C7 

. 

C'9 
D5 

09 

.86 

0 .. 
082 

0.90 

0.89 
0.82 

0.99 
0 .99 

00 

5 

5 
5 

5 

6 

6 
6 

6 

9 

9 

9 
9 
9 

9 
9 

9 

1934 

19,:4 
1 94 

1984 

19:34 
1,34 

1934 
199:4 

1 '-*"94 

03 

9 
D5 

EI 
D7 
32 

C3 
C4 

C5 

0.96 

0.97 
0.99 

1 .00 
0.94 
0.97 

0.87 
0.90 

0.93 
23 
28 
28 

2. 

28 
28 
29 

:8 
3 
8 

1904 
1t-4 
1t :4 
IC14 

194 
1/":4i7 
'4 

C7 
33-s 
C9 
D5 

Dt. 

32 

0.95 
0.84 

/.91 
0.9? 

1 .00 
0..94 
0.85 

1 
2 
2 

2 

2 
2 
2 

9 
9 
9 

9 

9 
9 
9 

1-4 
1 :-:4 

19*-'4 

193:t4 
i f/ 4 
1-4 

0:':4D7 
,2 

C5 
C6 

7 

0.96. 
0.83 

84 

0. 86 

0.94 
0-. e60 
0.82 

6 
6 
6 

6 

6 
6.. 
6 

9 1934 
9 1984 
9 1934 

9 1 9e84 

9 1794 
994 

9 1'94 

C 6 
C7 
39 

C9 

-5 
D-
D7 

0. 47 
0. E:5 
0.99 

0.98 

0.99 
1 .00 
0.95 

2'9 

29 
29 

-; 

:-
: 

1 
::4 

19::4 
"4 

03 
04 

3:5 
Ct 

840.4 
". 

0. 96 
0.92 

2 
2 

2 
2 

9 
9 

9 
9 

i 
1 

1 
134 

:4 9 

,4Li5 

0' 

oy 

0"97 

A.," 

1.00 

7 

7 
7 

9 

9 

1'9:4 
19;4 

1"34 
19-4 

C2 
C 

34 
C05 

0.90 
0 .92 

0.0: 
0.95 

2 
2'9 

29 
29 
29 
30 
30 
30 

:-

: 

:14 

:3 
e 

4 
. 4 

1 ";=:4 
I :':=4 

I 
1--A 

1904 
1904 

-7 
u:: 
09 
L'2 
D6 
D07 
C'02 
C3 
C4 

0 .94 
0.90 
0.99 
0.99 
1.00 
0.96 
0.8O 
0.32 
0.86 

2 
3 
3 

3 
7 
3 
3 
3 
3 

9 
9 
9 

9 
9 
9 
9 
9 
9 

1 4 
14 
194 

I4 
hI 

194 
1-4 
19:;4 
1984 

D7 
C2 
I, 

C4 
'-:.5 
C6 
C7 
CS 
C9 

0 92 
0.83 
''84 
f.83 
0.96. 
0.95 
0.95 
0.87 
0.99 

7 

7 

7 
7 
7 
7 
S, 
8 

9 
9 

9 
9 
9 
9 
9 
9 

1 E:4 
193:4 
1994 

1 934 
1934 
1994 
194 
1984 
1984 

3-6 
7 

C: 
C9 
D5 
[6 
D7 
C2 
C3 

0 .J6 
0. ; 

E;0.69 
0.99 
0.99 
1.00 
0.97 
0.84 
0.86 



--------------------------- ---------------------------------- 

-- --- ---- --------------------------------- 

Daily Pond Measurements. Bogor, Indonesia, Cycle I, Dry Season
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--- - -- - - - - - - --- - - --- - - - - - - -- - - - - - - - - --- - ---------------------------
DATE F'OND DATE FuND DATE POND 

--P014I DEFTH ----------------- F I4 IEPTH --------------­ vCND DEPTH 

DAY MONTH YEAR m LAY I'T fTI I EAR M [AY ti'14T11 YEAR m 

XX XX XXXX X.XX XX XX XXXx X .XX X XX Yxxx x.xx 

21 9 19164 -::; . 
7 

26 9 1 4 ,." 0.90 30 ]1 -7 0.97 

21 - 9 19;:4 99 '9-.26 "3 1 4 03 0.96 30 - ", 1'.4 C 0.80 

21 
21 

9 1-14 

i1 4 

[5 
r,. 

0 99 

,'.95 

c 
26 

5 192 

; 4; 

04 

C" 

0.86 

0.94 

3(1 

3' 

] 124 

4 
C? 

5. 
0.97 
0.99 

21 9 IE94 El7 "(.9 26 11/ 4 C '.86 30 ,6 0.90 

2" 9 1974 0 - .92 26 9 1i:'4 C? 0.86 30 [07 0.90 

22 

22 

9 
9 

194 
1954 

03 
04 

0.3E4 
0.84 

26 
26 9 

4 

1a8
4 

C0E.. e 
0.99 

1 
j 1r4 

C2 
C03 

0.84 
0.84 

22 9 19014 C5 0.94 26 .9 1t;._4 li5 0.99 .1 If' I3 04 0.96 

22 9 19,1:4 C6 0.10 26 9 0.34 1 1C Iti4 C5 0.98 
° 

229 4 C7 0.66 26 117:4 [7 0.83 1 , - C06 0.8 

22 9 1'.:4 0:3 0.135 27 1 02 0.90 1 07 0.90 

22 9 i1 4 C9 0.94 27 1 1 )30.90 1 4 00C .97 

22 14 D05 0.99 27 19:-:4 C4 0.93 1 '014 09 0.98 

.2 9 1'- 4 06 0. 9 27 4 ,5 0.93 1 0.99 

22 1 4 E 7 0.90 27 4 (6 0.93 1 In I / 06 0.86 

2314 C2 0.84 27 11,4 F7 0.91 1 1' 1 4 D7 0.91 

2U19 15: 4 C3 0.8E4 27 9 4 C 0.92 2 ' 14 C2 0.86 

9 4 0..3 27 S91>4 CX 0.99 2 _4 C'Cs 0.8 I8 

23 9 1 :4 15 0.92 27 is4 C5L'5 0.99 2 ' i 4 Ci 0.4 

23 1I 4 ,6 0.90 27 9 19C4 U6 1 .00 2 '' 14 05 0.96 

23 19 :4 07 0.90 21 , -'4 7 0.98 2 .'' I934 C6 0.96 

219-:4
23 t 19.4 

r09
iS 

0.84
v.99 

28 
28 9 

S "'4 
1 74 

C2 
C3 

0.94 
0.84 

2 
2 

1 
1' 

4 C7 
C3 

0.99 
0.91 

23 9 1 i'E:4 D5 0.99 28 1 1,84 04 0.81 2 1 C9 0.99 

.3 9 1 -4 016 0.:33 23 9 1"314 05 0.S3 2 0 ' v 4 D5 0.99 

.3 9 1/;:: 4 D7 y.90 28 1924 - 0 .E:1 2 '?:::4 t1L6 0.95 

24 9 4 C2 0.82 23 ? 1234 C7 0.82 2 I0 '?4 D7 0.99 

24 ? 1 1.:4 C-3 ).62 ? 19C4 F- 0.02 7 10 a' 02 0.94 

24 9 1-44 C 4 0.32 28 t 134 0? 0.90 1vi :34 C3 0.96 

24 9 I9 4 C5 0.91 28 y 1EZ4 D5 0.99 3 10 1. C4 0.93 

24 9 1ir Ct 0.83 28 9 132 06 0.96 3 i0 1 C 5 0.94 

24 9 1;:4 07 (.E: . 28 11iI17':4 0.90 3 C6 0.99 

24 9 It :4 C3 0.30 29 9 1-4 C:2 0.63 3 1C 12 07 1 .00 

24 9 2': 4 09 0.99 29 9 1 -:4 .3 0 .:2 3 10 1 '4 8 0.92 

24 9 V-.4 05 0.9; 2 ' 14 ,;4 0.94 '3 l0 ,: :,4 C9 0.99 

2 9 1 :4 06 (.6.5 9 / 1 4 5 0. 3.: 0 . 99 

24 9 07 .329 9 1.;. 4 - 0.89 3 1 1 4 E46 (1.94 

9 1I 4 C 29 9 1",:_=4 17 0.89 3 1 i'S/ 07 0.97 

9 1't 4 739 1'.-2I 4 :3 0.96. 4 ''1 1i .4 C2 0.E:5 

25 9 "4 04 o.-: t 1 4 1-9 0.94 4 10 12:4 C 0.E:5 

25 9 1"9:4 C5 0.90 2 1ItY4 05 u.r 4 10 1 ';:-4 C 4 0.9) 

9 15 '4 C6 2..9'9 9 1 94 L6 0.98 4 2 14 C:5 0.93 

2 19::4 C7 0 .63 29 9 19 :4 07 0.96 4 0 1sC4 C6 0.83 

25 9 IE984 c8 0 .88 30 '9 1 0;4C2 U.e3 4 10 1 ' 4 07 0.89 

25 '9 19C:4 19 0.99 30 9 1964 03 0.84 4 10 193:4 C 0.85 

25 9 1984 D5 0.99 30 9 19E4 :4 0.83 4 10 1984 C9 0.98 

25 9 19r14 D6 0.80 30 9 1984 C5 0.94 4 10 1984 D5 0.99 

25 9 19S4 07 0.86 30 9 1984 C6 0.92 4 10 1984 D6 0.93 



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

DAY 
xx 

----------------------------
DATE POND 

POND DEPTH 
MONTH YEAR M 

xx xxxx x. 

----------------------------------
DATE POND 

- - - - F0ND DEPTH 
DAY MONTH YEAF ' 

xx Xx XX)x x .XX 

----------------------------------
DiATE POND 

FOND E.EPTH 
DAY Mr''NTI YEAR M 

X XX X .XX 

4" 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
4. 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 

8 

,. 
8 

8 

9 
9 
9 

9 

10 
10 
10 
10 
10 
10 
10 
LO 
1') 
10 
10 
10 
I0 
10 
1' 
10 
10 
11: 
l' 
10 
10 
1C' 
I0 
10 
10 
I0 
10 
0 

I' 
IC' 
10s 
I':1 
10 
10 
1C0 
10 
10 
IC 

10 
10" 
I C, 
10 
IC' 
10 
1I0 
10 

10 

1",';.4 
19*4 
19:4 
1 4 

-4 
I ':4 
19,

4 

1- 4 
,9S:4 
19:4 
!S':4 
1Cr::4 

4 
1 .4 
19::4 
1,_-:4 
1Y.'84 
19.::4 
1"':4 
1 4 
1 ,94 
19. 4 
19 :4 
19'Z4 
1 -/:4 
13::4 
196£:4 
19:4 
1".':4 
19':4 
1S6:4 
1964 
19:4 
19*4 
19*4 
1"'84 
19E:4 
193:4 
19:4 
I -:-4 
19::4 
194 
19E:4 
1984 
1984 
1984 
1984 
1934 

1964 

C'7 
1::2 
C3 
C( 
,-:5 
F.6 
C7 

0: 
C? 
D5 
D. 
D7 
:2 
-3 
C4 
C5 
C.6 
0.7 
C-. 
09' 
D5 
C' 
D7 
C2 
03 
C4 
C.5 
C6 
C7 
0I 
C9 
D5 
'6 
D7 
'C2 

C3 
-4 
('5 
06 
-7 
C: 
-19 
15 

E'6 
D7 

C2 
C3 
C4 

C5 

0'.94 
0.31 
0.E:,) 
0 .68 
0.-4 
'.46 

0.94 
0.93 
0.98 
0.94 
0.:7 
0.95 
0.6 
0.S6 
0.92 
0.94 
0.8,6 

0.90 
0.1:9 
0.98 
0.99 
0.E4 
0.92 
0.86 
0. e6 
0.92 
0.92 
0.90 
0.88 
0.88 
0.98 
0.99 
0.85 
0.90 
0.E84 
0.84 
0.86 
0.92 
'. 6 
0.86 
0.86 
'.93 
0.99 
0.82 
0'.8s 

0.80 
0.02 
0.78 

0.92 

9 
9 
9 
S 
9 
9 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 
13 
13 
13 

13. 
13 

13 
13 
13 

13 

-
10 19=)4I A 
10 19:-;4 
10 1' 4 
10 19:-4 
10 I4 
10 1 :4 
1(i 19 4 
10 1S'4 
10 19CS4 
10 1:4 
10 19+,.::4 
10 I'?9S4 
10 1 ?4 
10 1 4 
10 1 4 
10 1' -:4 
10 1 "I 

10 194 
20 1V4 
10 17'4 
I ', 1-4 
10 1 4 
10 1 4 
10 1 -
IC' ' 4 :4 
10 1434 
10 1W-:4 
1C' 19?;4 
10 "I,':4 
10 
10 1,-",:4 
10 1 -4 
10 1 -:4 
10 1,3Z-:4 
1(' 1 -£:4 
1C 14 
IC 1-;:-4 
10 1"-,:4 
I( 1 7/;4 
1' 1 -C:4 
10 14: 4 
10 1964 
10 19S4 
10 19a4 
10 1'- 4 
10 19:r94 
10 198 

4 

10 194 

10 19*4 

C6-
'7 
, ? 

Ci' 

[''1'6 
E,7 
C 
C3 
'4 

C0-
C7 
-: 

C. 
E'1 
b7 
C 

'-4 
C5 
C 6. 
-7 

C10 
C9 
D' 
CL 
['/ 
C2 
C3 
'4 
,-" 
C .. 
C7 

': 7 
C' 
E'6. 

[7 
' 2 
C-
F 4 
1-5 
Co, 

C7 
C: 
C9 

D5 

.62 
0.90 
0.64 
0 .9s 
1,1.99 
'.82 
0.86 
C'.80 
0.86 
0.95 
0.92 
0.9S 
0.86 
0.91 
0"C0.90 
0.99 
1.00 

0.99 
0.82 

.86 
0.96 
0.96 
C.95 
0.82 
0.92 
1.92 
(1.99 
0.96, 
0.99 
.84 

0.87 
0.93 
0.93 
0.9S5 
(:.84 
(.93 
0.93 
'.99 

0.94 
0 '.99 
0.86 
0.87 
0.95 

0.95 
0.93 

0.92 
0'.9(, 
0.97 

('.99 

13 
1 
;4 
14 
1C 
14 
14 
14 
14 
!4 
14 
14 
14 
15 
15 
15 
15 

15 
15 
15 
15 
15 
15 
15 
16. 
16 
16 
16 
16 
16 
16 
16. 
16 
14. 
1 d. 
17 
17 
17 
17 

17 
17 
17 
17 
17 
17 

17 
18 
18 

18 

1' . 
I,.'4 
1, 1 -:4 
', >'4 

:4 ,64 
14 

0C 14(. 
,. !"'&4 
1( 1 " 4 
I0 2'-4 

1(4 
1C' 2:41'6. 
C 1464 
!0 19,44 
1C 1-: 
10: 1 :4 
10 1'64 
I 194 
10 144 

10 14'64 
I 14E:4 

1' 1964 
I 14;0C.4 
1, 14:94 
1C 1 44 
10 1134 
IC :;:74 
10 1'4! 
1C, 1':,:4 
10 1434 
1,I 1"64 
10 2964 
I 0 1564 
I0 1'"46 4 
10 1 ;4 
I ' 1 9-34 
10 1'':-:4 
1C 1 -:34 
I,'. 1"6.::4 
1,) 1-;,?4 

1C'14-:4 
1, 14::4 
1C 1 /:::4 
1r 19/?4 
1', 149:4 

10 1'464 
10 1984 
1C 1984 
10 1984 

D6iC1. 
'7 

C2 
C3 

(4 

C5 
06 
07 
C6 
C9 
DL5 

C7 
C2 
C3 
C4 
C5 

06 
"7 
C8 
C:9 
Elf 
C,6 
['7 
C2 
C3 
C4 
CS 
C6 
07 
CE 
C9 
D5 
D6 
D7 
C2 
:3 
C4 

f 
06 
C7 
CE: 
C9 

C'5 
16 
D7 
C2 
C3 

C4 

0.96 
0.86 
0.87 
0.87 
0.96. 
0.96 
0.96 
0.94 
('.92 
0.97 
0.99 
0.96 
0. :6 
0.85 
0.:5 
0.94 
0.91 
0.90-" 
0.83 
0.84 
0.98 
1.00 
0.96 
0.82 
0.E:0 
0.82 
0.90 
0.92 
0.86 
0.88 
0'.85 
0.99 
0.99 
0.97 
0.88 
0.84 
0.82 
0.92 
0.94 

0.69 
0.92 
0.89 
0.99 
0.99 
0.98 

0.89 
0.86 
0.84 

0.y3 

-

"1 



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

DA Y 
xx 

['ATE 

MONTH 
xx 

YEAR 
xxxX 

F-- -
FOND 
-[,EF TH 

X.XX 
DAY 

x l 

[lATE 

h'rJ1H 
x 

YEAR 
xx x 

F 0F ' 
POND 

['EloH 

m 
X.X)x 

ATE 
.............-. 

DAY h,-,1T H 
x x 

YEAR 
xXX 

POND , 
POND 

DEPTH 

m 
X.xx 

18 

18 
1:3 

1.9 

is 
IS 

.19 

I 
19 

19 
19 

19 

19 
19 
19 

19 
19 
20 

20 

20 

20 

20 
20 
20 

2 

20 
20 

1 

-I 

22 

22 

" 
1v 1,;:-:4 
10 ? : 

IC 1'-:4 
10 1 ::4 
1 10) "i:74 

10 1914 

10 I4 
I ;' 4 
10 9E:4 

IC 19 :4 
10 19 4 

10 1 4 
10 1' 4 

10 1 . 4 

0 9::: 4 
0 1 4 

10 19;4 

10 1 c:.-4 
i' 19E:4 
10 1Y:.::4 

10 19:4 
'10 19.E:4 

I 19-4 
10 19:4 

I0 19,:4 
10 19 :4 
10 19 :4 

10 19 :::4 
I C' 
I' 19 :4 

IC' 1 4 
iC' 19 :4 

1C' I, /';:4 
1' 1C. 

110 19L'64 

10 19 :4 
IC', 4 

IC' I9.:4 

IC' 1 4 
21' 1914 

' 10 4 
10 1 9::4 
IC'1 1 4 
I 19-4 

-: f 
cz 

(7 
C ; 
C" 

L" 

[C 
[,7 
C 

r3 
C4 

(5 
C 

(7 

C -1 

[,5 

E'6 
['7 
F2 

C3 
C4 

C5 
c6 

C 7 
C: 

9 

['5 

[. 
D7 

C2 
c3 

(4 
, 
CS 

C.7 
,z . 

C? 

[5 

['S 

-7 
c2 
,-3
,4 

0.94 
'-".36. 
(' .94 
(1.8 7 
' 99 

:.99 

.95 
(.92 
00.88 

. 
0.94 

0.94 
('.9'9 

1 .00 

90 
(.99 

0.99 

0.96 
0.97 
(1.87 

(1.87 
0.93 
0.93 

0.97 

0.98 
0.91 
0.98 

0.99 

(1.95 
0'.96 

0.88 
0.88 

(.91 
,.91 
'.96 

0 .97 
:'.9,., 

'"'.97 

'.99 

'.9_ 

'.84 
'.84 
0.91 

2-

-i) 
.C1 

:3 

3 

23 
27 

2',:4 
24 

24 

24 
24 
24 

2 4 
24 
24 

24 

24 
5 

25 

25 
2C 
25 

25 
25 

: 

'6 

21 

26 
:6 

6 

26 
2 . 
26 

-I. 

1 4 
4i : 

10 11 

1') 1 4 
I-J 4 
10- 4 
10 19 :4 

'10 1 
1)o 1 4 

10 1 

I ""12 

1 1 

1 4 
I,' 4 

0 

10 
10 1-.': 
10 1 9Y 4 
10 19';,4 

I' 1, ;::4 
10 1:4 

10 1 4 

10 1 : 
1 1,; 
10 1 : 4 

1C' 1 -:4 
10 1Y::4 
IC' 1 _4 
IC' 1" 4 
IC'51 1 

IC' 10 "4 
IC I 

IC' i 4 

IC' . 
1 ' 4 

10 1 v:: 4 
1Q 19:!4 
10 19 4
10 19 :4 

. 

['.r7 
c 
,:3 

C' 
, 

C7 

C' 
Y 

r5 

'7 

2 

C 

5 
, 

7 

tS 

L 
['5 

['6 

D7 
C2 
C-

4 
5 
i 

C7 
9{ 

j; 

['C 

['7 
2 

'3 

4 
'5 

C6 

-7 
-
L9 

r ;' 
21',7 

C0.9C-
c . 57 
( .:5 

0.9? 

0.91 
o.S 
"'.67 
0.o'3 

.99 

09;2. 

0,' 

'.91 

C,. E::-

0.94 

0.94 
'.90 

o'.92 

(.E: 

0.99 

0.99 

0.96 

0.96 
0.07 
0.7 

0 .3 
.93 

0.91 

6'.93 
0. :9 
0.99 
0.99 
0.94 

0'.95 
':'.26 :') 

(.36 
. 

0. 
('2 

.9 

0.7 
0. 3
0.9 

:7 

:7 

27 

7 

27 
27 
27 

E. 

" 

:c. 
29 

20 

29 

29 
29 
29 

29 
Z9 

0 

29 
29 

29 
30 

3' 

3' 
30 

3 

S-

SC' 
30 

30 

-C' 
31 
31 

'4 
1 -4 

1' , :4
1 t , :4 
i ;. :4 

1'' 1 4 

n 
I' 1934 
I-0 19 4 
!,- 1'4 
1' IC: 

4 

1' 19:4 

1 :/.':4 

I' I 4 
il , 1-:4 
1U 1i"-4 
1' 1914 

10 1, 4 
I', 1 "4 
1 ' 1 4 
!0 194 

I0 194 
10 19 
1' 19 :-4 

10 I1' 4 
I0 ,9 4 
I19 '4 

944 
', 4 

I'' , 94 

IC'v4 
I 1' 9; 4 
If' 1904 
1'0 1 
I'' 1":4 

I, 1"'4 
1'' 19 4 

I 9'I9:4 

I, 1 -
I' ! 4 

1'', 1,7'4 
I'' 1?4 
I''' 9' 4
1'' 1 :4 

C4 
C t. 

-6
7 

-7 

C3,? 

[/.5 

D6 
D7 

C2 

r3 
C"4 

C5 

C6 

C7 
0 ° 

[-,5 
['6 
D7 

C2 

C3 
C4 

C5 

C6 
C7 

C99 
[5 
['6 

D'7 
C2 

C3 
C4 
C5 

L6 
C 7 

C" : 
(9 

, 

['6 

D'7 
E2
3 

0.94 
93 

0.92
('.9 2 
0.07 

0.9 

0.9"9 
0.94 

0.93 

0.91 

0S') 
(.94 

C' .3 

0.8 

0.90 
0.90 
0('.99 

0.99 
1.00 
0.9f 

0.86 

0.86 
0.86 

0.92 

0.9' 
0.92 
0.86 
0.99 
('.9' 
0.96 

0.90 
0.84 

0.&4 
0.93 
0.94 

0.88 
0.90 

.86 

0.99 
'.96 

0.92 

0.. 
0.8 _
0.4 

I 

rO 

22 
22 

22 

iC' 

10 

10 
10 

10 

1 / 4 

19":4 

1 1: 4 
19.--4 

19,;4 

C-

C6 

C.7 
C0 

C.9 

('.92 

0.89 

(1-8:-
0'.89 

(.99 

26 

26 
27 

27 

IC' 

1261 

10 
10 

10 

1':: 4 

19 4 

1 4 
19H4 

1v4 

['5 

['-

['7 
C2 

C3 

0.99 

0.95 

C,'.94 
0.87 

0.E:7 

31 

31 
31 
31 

31 

1'' 

1' 

10 
I' 

, 

19:4 
1 9 

84 
19Zq4 
1984 

1964 

C4 

C5 
C6 
C7 

C8 

0.94 

0.95 

0.92 
0.94 

0.89 



--------------------------- ------------------------------------ ------------------------------------

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

DATE F',ND DATE F'OND [ATE POND
 
- - F ' [-ErT-
 F-i',ND DEFTHtiAY MONTH YEAR m - POND DEPTHDAY l,'N TH YEF MF DAY rl,TrJTH YEAXX XX xyXX X.XX xx 

m 
xx YYx x.xx xx Xx xxxx X.Xx31 10 1: i 1 0.99E I 0.6C 

31 OIC' : D5 ,"S 110.'9 
9 61 1 ,:-4 L 4 ('.94 "9 - 11! 1 99;4 0 9 0.9909 193 08 0.99

31 11) 1i4 1t- 0. 9o2 5 11 1 Y 4 1 0 ..95 9 1 197: :34 15 0.9931 10 1 4 D7 i .G: 1 1 1 91-:4 1- 0.87 9 1 i 1 9:4 Pt 0.9711 I " 4 ,1 :1 -:4 C7 .:,.86 9 1 "934 D7 0.941 11 1:4 ,-3 0.:9 5 II 1 4 I 0.87 10 I 1.- 02 0.831 1 v C4 " 5 1 -. 4 C9 '.99 10 1 i 3:4 C3 0.631 1 4 - 0.92 i 1 4 P1'n 0.99 10 11 I ;4 C4 0.931 1 1 4 C6 0.94 .5 11 1vE:4 DA- 1.00 .10 1-1 19:54 C5 0.941 11 1rt:4 C7 0.S4 5 1i 1I'?4 D7 0.96 I0 11 1.':4 C6 0.901 11 I 4 C "., E6 6 11 la 4 C (.S6 10 I 1 1 v:4 C7 0.901 I 'Y4 C9 0.99 6 11 1 4 '3 0.36 1C 11 1,!41 11 195 (. 99 11 l 4 
CS 0.88

C4 ('.93 10 11 15'4 C9 0.981 11 4 P, 0 6 11 ::4 L (.96 10 11 1954 D5 0.941 jjs4 [,7 01.92 6 1 I 4 .. 6. ('.'9 1 1 1 1"98:4 P6 0.92 -I2 11 4 C2 0.82 6 1 I1 ::4 C 7 0.87 10 11 1"'54 D7 0.96
 
2 11 'O

4 
03 .:2 6 11 19: 4 '0.88 I I I.
2 11 19a4p1 r4 0.E:L 
 6 11 19:4 C9.. (1t 11 4 C2 0. 620.99 11 1 19c4 C3 0.82 F-r2 11 1984 -5 0.94 6 11 1"9. :4 P. 0.99 11 1 1':4 C4 0.92 FxJ2 11 19::4 Ct 0.9 6 I 1?:74 116 0.99 11 11 19:54 C5 0.932 11 19W'4 C7 0.92 6 11 1 '';4 P7 0.94 11 11 1'9:-:4 C6 0.912 11 1934 -: .0.5 7 11 19:4 C2 O.83 11 19:54 C7 0.912 11 19C44 C9 0.8 7 11 1 :4 C; 0 .8E 11 I 19:4 CS 0.87
2 11 1984 DS 0.96 
 7 1 19:4 C4 0.92 11 11 19;.:4 C9 0.972 11 1984 Pt (1.67 7 11 19.:4 C5 0.94 11 11 1Q5,::4 P5 0.992 11 1904 r7 0.85 7 11 19:4 C6 0.94 1 11I "19:54 P6 0.933 1'984 C2 0.01 1 97 11 -:4 r7 0.99 11 19.4 D7 0.95
3 1 19:4 0'.3 0 .81 7 
 11 19'::4 C ? 0.90

3 1984 C4 0.87 7 11 19:-:4 C"9 0 .99
I1 1984 C5 0.93 7 11 19 ::4 D5 0.99 

3 11 19.4 -6 0.88 7 
 11 19:4 P16 (.96.

3 11 1984 C7 0.91 7 11 19- 4 P7 0.97
 
3 1 1984 0.0:6 
 11 19:4 0:2 C).873 I 1984 C9 0.97 11 9'34 C3 0.87
 
3 1 1984 P5 0.9: 1 1 9-4 C4 0.91

3 1 1984 P6 0 .S:- S I I 1'964 C5 0.933 11 1914 D7 .:6 E: 11 198:4 C- ('.93

4 11 1R94 ,'.:5 I 1984 0.94
11 07 

4 11 1'9.4 .3 
 C' .;/ 8 11 1 9:-:4 C('.89

4 11 1'9'34 (4 '.9 . 11 1'9:_:4 C9 0.99

4 11 1984 C5 0.95 
 *. 11 1984 P5 0.99
 
4 11 1934 C. 0 ..93 
 11 1984 Pt 0.95
4 1 1 1994 0-7 0.90 8 1 1 1984 D7 0.91
4 11 1984 0C: 0 .90 9 11 19S4 C 0.83
 
4 11 1984 C9 0.99 
 9 11 1984 C3 0.88

4 11 1'984 P'5 0.95 9 11 1934 C4 0.93
 
4 11 1984 06 0.99 
 9 11 1984 C5 0.93
4 11 1984 [7 0 .93 9 1 1 1984 C6 0.94
S 11 1984 C2 0.85 9 11 1984 C7 0.95 
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Daily Pond Measurements. Bogor, Indonesia, Cycle 1, Wet Seeson
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DATE F'OND DATE POrD 
 DA E PONDPONE,
- DEF I H DEPTHDF',',' POND DEPTH

DAY W1'r41 H A RLYYEAri I1-,.TH Y 
 mgY rlrtJT H YEAR MXX XXX X X .XX XX XY .xxx X X x .XX 

5 I I9 0.6. 
 10 1 .-2 0.73 14 
 1 C3 0.76 
1] 1"'- l . 1'.7c7,' 14 11 1 3 C4 '.90- O. 6 ICI '_
0. :1 4 ('.73 14 I1 I '-
5 1 ] 1'-4 0.S4 0.8710 1 1 - -4 . 1468 1 

5 I 5 ':.s0 
 10 1 1 ":: - 0.74 
 1 C7 (.82
5 1 11 (.80' 10 11 1 "-7 c.8) 14 1 1 i 3 C
 
5 1 0 14 1 1 j ,":I3 C 0 .,;,6
 

S 0.7 1 1 . ('.67

5I 1 '.8 
 10 II 1 -'.89 
 14 1_1 1"9c'3 D5 E4
I 1 19 C9 ..96 
 10 I -, 
 5 0.6 1 4 11 1 763 D. ('.7e


5 1 1 1 Df. (.10

5 1 1 

I' 1 1'. K ('.80 1 4 11 11 '17 (.1 ".. (1.74 10 i1 1 7 0.78 15 

7 1 1 0 1 1
. 7.72
 11 1 (-.7'.
7 11 I 't2-: - ('.75 11I I 1 ": I 1': . 03'-3 ('.69 15 11 1,.i:4 
 0' .1,.70
 
7 1 '-3 C '.72 
 -4
1 11 0.74 . I
11 19-; C4 (.92 1 -:. '.8c7 iI 11 1 -: . 3 0.C(' 1U, 11 1/ C06?3 (.727 11 1 :3 ,_5 '1.80 11 11 
 ly-: CL. 0.6.6 15 11 1~ 
:. 0 7 ('.80'


7 I 19: 6. ':0 OIi 11i ~ _7 ,: I 0 0.761_7 '1 I~! 
 '--8 o".4.5 r-~
 
7 11 1~ 7 E
0,-. "T.64 !1:
7 11 1 . 11 1 .: 2 0.61 15
(.7- 11 11 I Ii 9
1C 0; 0.7. 1 0:: (',.85 r
1 L,5 7 r'
( 90 


7 11 19@ C 9 ').;4 11 11 1v-:_ 05 0.95
7 11 19 r5 f-, .1 15 11 19E3 DL. (.84I1 11 1'D ('.86 
 15 11 1C 3 07 '.8O
 
7 11 1 3 DC7 (.74 i I I. I -7 0.70 1 'I 
 19: 01 0.0
 
7 11 19o' -'7 (.76. 12 I1 1 I';3 '1 0.76 106 1 1 I",:8 1 11 0..:0 C2 ('.68
12 11 2 0.78 
 16 03 0 .84
 

11 1 " (.76 12 1 -- 3 0.74 1. 11 1,c3 
 04 ('.72

S 1 1' .3 .76 11 1 
 : 0.80. 11 19 . C1 0'.80 

17 1 4 0.90 12 11 05 9 3191 0.87 
 1 06
16 1 C .66
 
S1. 0 .8 12 1 I' ('. 0.82 16 1 
 9c:3 C7 0.76 
1 -. ' 75 12 1 1 : 7 C .84 16 11 1"' 3 C;4 0.72
 

; 1C 1 .. 67 16 1 1 3 0.70 1 '5 1 09 '.8416 

: C ('.84. 90 
 12 11 19 9 0.85 16 1 1 9i: D5 ('.60 

.. 9 '".96 12 11 1 ''S 0.90 1C7. 1 0.76
1: l"'1 5 '.96. 12 11 1" ['' 0 .7'4 16 11 -.:7 (' .8a
 

3 11 19 Dl ,~,. 12 1 ". 1 -7 0.80 1"7 1 " C9 
 0.86 
1 1 C7 .6: 13 1 1 1 0.64 17 1 1 1 "'-3 2 0..62

9 11 1 .1 13 11 -- " 0.9: 7.74 
 1 03 '-.0.5
 
9 11 1" '2 ,'. -6 13 11 1 
 -- '.72 1c 11I .4 (.73

9 11 1 - S "'.76 1_:3 10.80 
 17 1 1I ' C1 ('.70 
.
 IDI "4 (.7 -: 13 1 '.82.6 17 ' '; 0 21. (.73

9 1 1" 5 (.76: 13 11 1 
 1.820 17 11 1C- 07 ('.80 
9 I1 1 '46'.: (.75 13 I11 1/::
1 198 C7-9 0.81 13 

C7 0.80 17 1' ! I "o.-s - '..771 i 1 0.60 17 1 1 19 C9 (2 .84 
1 :114: '.72 13 1 1 1 
 '.78 17 1I 
 1 3 -, 0.93
 

9 11 191 9 0.7;8 13 11 19-' * 
 D5 0.93 17 1 1 ' 116 (0.74
9 11 1'98 5 0.72 
 13 C1 0,6
17 0.75 
 17 11 1'-2 D7 0.74
 
9 11 1983 D' 0.90 13 11 19 
- [-7 0.90 1: 1, 1 3 D1 0.78 

9 11 1"vF.:3 E7 0.74 1A I I 1'' C 0.65 18 1 1 193 C2 0.71
10 19S3 C1 0.73 
 14 11 19 ,: C2 0.80 
 1: 11 1933 C3 0.76 
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season
 

DATE F'ON[D ------------------------------------DATE FOND' DATE------ PONDF'--,ND DEPTH PON[ , EF'Tfi
DAY MFJITH YEAR m DAY PCN [l DEPT"|NT YEAR M DAY t!fltJ711 YEAr mxx xx xxxx x [XA rIINIx~ YEFx4x "'xr--- --- --- -- -X -x- XX X- -x - - -X XX XX I: 'J 

18. 1 - C0 X .XA 
23 II I!' -5 2718 1 1, :- lI , -6 0.84 , 323 

18 11 "'3 - ".:' 27 H!11 1 7 ,..: - ).8023 11 1' C,7 ''9218 27 II IZ? : 881 ! : C7 '" .9 23 1" 1 :3 _1B 1 I"C ) :37 27 0 .8623 11 ' 
 •;
1 I I 1 I5 I! :-S r,5 o.8.23 1 - .:5 27 IDI i,1- 87;1 0 . 09423 :' L! .761 * E, 27i . [ I. . 8 8 2 3 1.1 "1 7 2 I1 
E-77 ('?.-6 


13 I I 
 7 0.76 24 2 II I c 0.419 11 19-3 - ''9., 24 II 1'. 0 20 I i -< C2 0.77!3 :319 11 -.- L2 u.:*5 24 1 '0I 111 9 1! 1 - *. 2 4 i :' 20 I.I 12' 3 C 0.7"3 .789 

1 1 1 ":0.2: 
 24 ; 19:- .90 2P 1 -'.91 C1
1919 1111 1'.3 O 92:.:::
.73-4 24 I I~ '-3 ~ .719 1 1 L . 24 1 1 

- .3: 28 II 1 ';::7 L,.94'7 '94 2:? I 1 -'.8419 11 I ('.-:.44 24 II I8' ''':' : I I 1,'3 C 0'.86.19 1 I ".7 0. 24 12 '7 0.92 26 II 19:-: [6 0.9619 11 1 24 1 1C' D5 '.88 28 I7I I - '.01 r6:-19 11 1 71 E;56 24 1 0.:3.94 1 ''.78
19 11 1C £7;24 ('86 :1 
1 ". ['7 .92 27 11 10' C ('.92
 

21 1 I"/: 
 C 1 (, 28.-5 1I 1,"; -I C0.9621 1 19-: L 29 l i 1 :. 2 0.8:32:05 11 1"::-: 2 'O
11 1983 ,'3_ (78 

2"9 I I 12 3 . ' :1O.87
N11 1" * :4 080 25 I1 I '''':'E '-?2 2"9 l l25 1:- '4 0. 2 29 I 1: 3 C(.701 1': ('.90 
21 11I 1 " ' C5 '.86 25 11I ".'3C 0 .g 6 2 7 11 j9': 3 621 I1 I i..: 6: ('82 . 4 

1 1-:3 C7 0.8: 25 1 i:<3 L'.- '' .2 2921 25 ' ' 11 1:3 r7 ('."920.90):3. 29 II 19:. 0.9521 11 19. L 0.80 25 I '$).) ': 0.8.9 2& 11 I 73 1:21 11 19:3 C? 1 .O 25 
0.96 

1'Ii 09 0.98 29 II 1i': D% 0.82 
11I 19:-3 D5 0.9021 1 : [ 0.69 25 11 19-: [,5'~ O .8 225 1-i II 1,";:': 6 (3.848_ 'r .- 7 2"9 1 1 - £7 0:.721 1 9113 '7 0.7:3 25 I £-7 0 .8 3 ! '83 C1 0.8316 '21 1.5 1I" C: 2 '3. 0.80 30 11 lI 0.7611 1'-: s 2 0.75 2. .: ':2 '.76 30 I1 1" 3 6 .7621 1 I. -3 0.82?:.73 . 1 ' - (3 0.' 30 16 4 '.7021 I 13.7S- C74 (.8..2 2I 1' (--2 11 19 :5 30 i0': 0.92'". 5 1 '- (5 0..216 30 1I --. 91 

-- -- 1. LL (81111 1'":3 ':7 ('.67 --. 1"9$:2/_- 11 676"7 ('.76 3('. 3D5 1II'l 1;::7I ~" ('.910.8321 11 D.:;8 ":'3-: '20.89 3' II 1 3 E-"6 '.90
 
"- 11 19./3 '' (3.86 
 26 I I I''.: 69 0.86 3(3-.: 11 I 1 1': £'5 ('.801i" *:: ['5 ('.8621 11 19 : [.. 30.69 2. 11 1 ::: ['5 3:.98f 3(02 £7 29 1I 19 : £1: 3:.76'.1 1 1 -: ['7 0.7022 1 19.3 17 0.82 26 1D £7 '.83 1 1 1 CIL ('.74
23 11 19I3 C (F.99 27 I 19 CI 0.84 1 1'I 1 C2 0.7622 1 I 3 C2 0.84 27 11 t '2 0.7 1 ' ' ':3 0.72113 193 3':3 ('.8 27 1 6:3 0..0 3 0 12 19.33 C4 0.7323 1983 C.4 0.R! 27 I1 1733 C4 CI.60 1 12 1933 C5 0.7 

27 5 19.3 CS 0.90 1 1783 C2"6 0.77 



------------------------ ------------------------------------ ------------------------------------

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

DATE POND DATE FOND DATE PONDPOND DEPTH -' P'- DEPTH --------------- FOrm DEPTH
DAY MCOITHI )(EAR mXX XX xx)x [AlY N-IT I 4 F' M,' LAY T-,SH Y{'UFRx .xx xx .YX MX.XX xx xxxx× ax.
 

12 " 0.84 - I ::-.70 .- : C? 0.461 12 1'/- C.S: 0.::/' :i- (.83 9 1 II 12 In': C?9 0 .2:(" I - I.' L,7 ('.'79 9 
L 0.66

1 - ro.:3 0.62, [d 
,1 1 1".5- 0. :5 [ 1(.7012 '~: (.6.'1 1~ '.$ 0 .:3( - 12 i;:3 1,7 ('.6.9 p.'

9 
.3 

C? w 0C1 
1 12 17 'C.: ['7 ( .74 6. 1 : I .7..- - 10 2 .512 12 1" * - I 0.76 6 1 1 ('..4 1,.' 12 iv 03 0.62 
2 1 - 13-:: 7 2 '..74 .,. 1" 1 ] - '.1 1'. 12 - 4 0.5,

2 1 1 ' 3 ''.50 4. 12 : 0.70 1C 1 ' 
 (5 0.6!
2 12 1 C4 _,.36 .. 1 ' ('.42 10 1-6 0.!A2 2'.56 :1 I 10 1 i C Q.O.

2 1 (1 12 1'. ,7 .7 : I 20
 
2 12 1 :' - 7 ( . 9 2 6 12 " , :. 6 2 ? 0 . 7 1

2 12 It.; C-:? '.:'.sx I 
 16:: ('. .. 1(1 -" 1 L;::D (.772 2 1212 191"' C': 6 1 : I5 ':.74 10 1 1 3 0.5: 

.34 4 1 '.7074S 10 -' 0.54
 
2 12 I -: D. 0.'33 . 1 1 ?:3 D,7 (.60 
 11 1 "- 1 0.82 W12 1' D'7 0.74 7 12 - 1 0.70 1 -2 0 .64 Ml3 12 1: 1 0.74 7 i2 I ­ ('..4 C? 0.74
3 12 1': 02 (.72 7 1 1?0.74 11 0. 70

3 12 1,;'- '3 0'.82 
 7 1 , -s .59 1 1 12 " '-. 0.6212 19 3' '4 ('.80 7 1 12 -. 4" I 12 1_ 0.56 .3 12 -3 -575 0.87 12 1 1"C 0.55 11 1 1' 07 0.73
 
3 1 2 i t 7: - 7 : 7-Ds 1'-' ( . 5I I
3 1': 0 . 6 912 '-7 ('.86 7 12 1,-:- (' .61 11 1 1

3 12 1 : I:2; ('.76:, 7 12 1 ,--:3 I AC) 

0.64
 
L,5 0.683 12 It:' -' (.78 7 12 :' ('..0 I I 1 ' D. 0.70

3 12 15i -: 0'.34 7 12 1'. (-I.4. 11 '_ 0.543 12 It7 [ '.77 7 12 1" 17 ('.64 12 ' 1 0CI.84
3 2 1 -: ,7 0.72 e 1 1 '' ' 1 0.62 12 1 1 C2 0.64

4 12 1 ' '1 0.70 
 . 1 .- 0.6.(6 12 12 1''- 0.74

4 12 - 2 0.71 "
12 1 ().68 12 ' 0.744 12 1 ' ,-'3 0.73 8 12 1': 4 0.52 12 1 1' C5 0.60
 
4 12 1 C 4 0.74 ­ 1 i 3 0.44 12 Ct 0.534 12 I : - 'C5 0.78 1. t ' U6 0.43 12 1C i_2 (7 0.704 12 1 ': . '.3'O 8 1 ' C7 0.64 12 - 'X: 0.624 12 1 ' 7 b.1 12 1 '-3 I-: (.504 12 1~ ';'3 '2:$: .94 9 12 1,:: 2 

12 I : C? o.0:: ('.,1 12' 1. 1 ,: I'-S ('.6.3
 
4 12 1' ':7 "'.76 8 12 1": 
 5 ('.58 12 ' 1 [-S 0.65
4 12 I1-:( .30 E: 1 10 [' '.66 12 I 1 El 0.52
 
4 12 1 '6 (.74 
 12 1 ' D 7 C1.70 134 12 1' ' [7 0.75 9 2 1 1 .54 ' ' C1 0.8013 1 1 ' 02 0.71
 
5 12 12 1 0.:4 
 U it3 0('.51 13 1 1 C3 0.725 12 1 - 2 0.68 9 1 ,:3 0 .64 13 04 (1' (.795 12 19:3 3 0.84 9 12 193 ':4 0.44 13 1 1/:' 05 0.755 12 1': f4 ('." 9 1- 19 0.46 13 13 1C' 06 0.665 12 1'93 C5 C'.74 9 12 1 C6 0.44 13 12 1? -1 C7 0.81
 
5 12 19S3 C6 0.64 9 12 1 
 e3 C7 0.53 13 i1'3c2 C8 0.805 12 1983 C7 0.80 9 12 19E3 C8 0.48 13 12 1Y33 C9 0.76 
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season
 
..........................................................
 

[ATE -------------------------------------POND DATE POND DATE PONDFOND DEPTH F'ltID DEPTH ---- F'OND DEPTHDAY MONTH YEAR 17 DAY I-,NTH YEhR m DAY MOINTH YEARxx x x yxx x .xX XX X XXXx X .XX XX X XXXX X.Xx 
13 12 i t:: .D5 0.78 17 - - -­1 I ' 3 " 0.80 21 I It 3 D7 0.7413 12 1.- 16 . 70 17 iD ' I, 'I.:')' 22 1 1"" CI 0.8013 12 1 D'7 1.6.4 1 1 I " , 1 0 .S0 22 1 1': 2 0.7614 12 1 ('I-.2 ]i C3 0.4 
14 - 1". -2 0. 3 1 I I -. 30 22 1 I : C4 0.8114 12 1 - 3 '.81 18 1 0.8j14 . 22 I' C5 0.8412 1 C 0.5 i I 0.74 22 I8510 C6. 0.73.14 1-2 C-t. .78 1 - ­ ' O.E:14 12 1"' Ct.1 .32 22 1 ' C7 0.:31 1 I' ,7 0.26 22 I' - 0.814 12 1 '7 C 0.91 18 12 '-.93 22 1 - - .

14 12-09 1 e 12 1 7 0.98 2.2 0).70:14 11 t-: C; 0.76 
I- 1 y:- D 0.8014 12 I C? 0.7(':jI.: i2 1 ' 1' '..4 ... 12" V ' D4 0.7614 12 l ;5 0.92 18 12 1,:-:3 0.78 22 i . D7 0.9014 12 1 1 [,7is 1 IC1 /- 0'.74 23 " C ('.8214 12 1- D7 ':.70 19 12.- - 1 0.36 23 12 i-';7 C2 0.00S1. 1 CI ('.95 19 12 1 0.74 23 1 it C3 '.-8015 1 - 12t ' ' 90 19 1 "Ifl- 0.6015 23 '- ,- 0.9212 -3 (".9':' 19 12 '1 -4 0.74 23 1 jC 0.9015 12 1 0-4 '1.36 19 12 1t,-3 -5 0.70 23 1 1 - Ct 0.9415 12 1 " CS . 75 1-7 12 I '.6 .77 23 - 7 '.9015 12 I "- ';.90 19 12 It ' -:7 0.87 23 I ! -:1B 0.8112 1" 07 .92 19 1 1":3 -. 0.85 23 1. 1 C9 0.8715 12 1.- ,- 0.1-.8 19 12 1" 31"c 0.84 23-t 1 i'- 05 1.0015 2' 1, C-? I .(' 19 1 1It': 3' .94 23 I 2 1 :-3 D6 0.9015 12 I : D 0 .'9 19 12 1 L-D 0.30 23 1 ir "7 0.7715 12 1. .76 19 12 1 ' D7 ' .78 24 12 1 C115 12 19- 07 0.30 20 12 1"3 

0.93 
0.86 24 1 i- 2 0.8616 12 C1I' .E:5 20 12 - 0.70 24 -&3 C3 0.8616 12 1 '1 02 0.80 20 12 ' 0.60 24 1' 1-t'. Ci 0.8614. 12 I-: 3 0.6:* 20 12 It' '4 0.72 24 1 - C5 0.9016 12 1'-3 C4 0.86 20 1 , 0.76 24 9'3 C6 0.83.6 12 1 3 CS 0.92 20 12 " ' - 6 0.70 it:324 1 1.86 0716 12 i 06 20 12 1 ':- 0.91 1-7 ('.86 24 1' " C- 0.87

16 12 1 07 (.90It 12 1,' 1-8 20 12' 1 : '.83 24 12 It 0' (.930-3 0.9:3 20 12 it0 V 0.3:.3 Zr 524 12 0:c- 1.•001I.- 12 1I'' 09 ('.9016 20 12 1V'12 it ' D5 ('.92 20 D5 (' .90) 24 612 '- D ('.30 24 1 It ['!;'B ':'.8:07 0.7716 12 It ' 6 (.9(' 20 12 It 3 07 (.73 25 V 3 C '.8216 12 '2 7 .0 21 1 '3 ' 1 0.85( 25 1, 02 0.8417 12 1 C(.2 2 N3 25 'o.85 1,,'17 12 i. 0 2 70-21 :. :It•082 25 I -I'- C 0-8417 12 1 ' 3 '.6' 212 ,9 " 4 0.3' '.83 .,. 1 1 - 05 0.86 
17 12 It ' 0-'4 0.76 21 12 it "7 C9 0.86 25 l07-: 0.871 It t-617 12 1,"':3 0Z5 ('.70' =17 21 i 1"::-12 1 D6 0.81 t '-6 0.80 25 1" 1'7::21 1 1'' 0.80 07 0.8325 12 i:' 08 0.8617 12 It'3 C7 02.84 21 2 ' L7 (,.77 25 1 It 09 0.9017 12 19:3 03 0.80 21 1 19?. 09- 0.72 25 12 '1.?3 C5 0.9517 12 198S C9 0.64 21 12 1983 C5 0.80 25 312 i17 06 0.80 

17 12 1983 D5 0.9: 21 12 19S3 06 0.81 25 12 D7
1983 0.78
 



Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season
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XX 

1r :11114 

XA 

YEAR 
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ff 
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14 

, 
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O. :.E: 

0 ) 
0(.77 

6 

6 

6 

1 

1 .4 

; -74 

45 

1 1 

'7 

'76 
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season
 

DATE ------------------------------------FOND ------------------------------------DATE POND DATE 
 FOND---- F-OND DEFTH ---- F-'r['rD EFTH ---------------- DEPTHPOND 
DAY MONTH YEAFR m DYr McNrT YEA nD , 

xx x xxxx L~x~r MON1 H m'AY YVEAR -- - - - -- - - - - x XX
7.- 1 1"iE4 ':4 x X .XX IX xYx XXx X .XX0. 89 
 I1 1 "1"4 fI. 1 .00" 15 1 19:4 06 0. 767 1 1 4 C 4 ,'. 2 1 " .941'-"- 4. ' . 8) 

7 1 1.94 '[ 7C '-4 1 .0- 1." C10 7
'14 LC7 0.667 l 1":4 -'7 --.4 

1 
11 

1 15 1 104 0.3 0.75 
1 C'97 1 1.4 

0 1 1 9- '.82-
 11 1 ', 4 -" 0 .76 15 ',' ['7 1 1":--:4 -- '96 (f'.8611 1 4" '5 .0 15 1 :7 1 1:--4 --- L'' 0.75[' ''91 11 1 4 -"' "":4 
, 15 1 1 '4 '7.7 1C-- [,- ):E 0.78-1 i.:01 11.4 L7 16 .4 01 07 1 '::4 07 0. 4 

0.77
12 119:4 '7 0.908 1 :1, L2 94 1': 

16 94 C21 0.802 03.6. 16 1 1 .. 5 
1 914 I;2 12 1 ':0.78 
 , 0.78 16 1 1 48 1 1,:4 C 4 0.68, ' 12 1 41 4 0.808 161 ' 51 '::4 '-4 '. :2 0.87"_ 0.84 16 ' 18 1,':-:4 '5 0 :6 

12 1 
-4 0:6 ('.78

12 1 ":-:4 _ ,. .
 168 1 1 :4 -' . f:7 .E:612 I 1 -4 '-7 '.818 1 1 :- "'7 .E- 12 
16. 1 1 4 '-- ('.77!4 0.75 168 I :':4 

'-: 1 " 4 ':'.0 '4S-,5 12 194 -' 0.90 16 18 1 "?4 '9 .1- 1 .5 0.7412 1 1 4 ':.4 16 1.-4 ['1D 0.748 1 19::4 05 '.. 8:12 1 ;:4 ['- ' 8'-8 1 I"7-4 ['. ':.80 . ). 1 4 ['7 ('.728 I '54 [7 1 "q.:4 [7 (' .830.75 1132 1 "1:4:4 '1 ('.6. 1, 1 1, 1'-: Cl 0:.8417 1 1" 02 0.84 
9 1 1;':-4 ':" 0'.7':9 "19:.11164 .8(" 13-1 , : (-r.8213 1 1:':4 D.- 17 :-4122 6 '.78 17 flr3 0.E:21 0:4D 0.739 1 1 ':.:4 03 ('.8 13 1 ?:-:4 04 ':'.83 17 '., 0.98 
9 1 19:-4 (:4 0.84' 1 19::4 05 (.87 13 1 19:: '0.9"3(13 19:4 17 1 Ii? :,6 0.81 17 0-6 0.771 12; 07 0.889 1 1,; ::4 06. 0.8. 13 1 9:34 ' 7 . 17 1 ":. C8 0.789 1 " 4 07 0'.13 13 1 -- ('.68784 17 1 1"''4 C 0.999 1 19:4 C83 '..4 13 /19:4 ,9 ('.Es 17 1 19/-4 [5 0.94
 
9 1 1, :4 L '- p". 8 :.' .
9 1 1'?:4 ['5 0.86 13 1 176-:4 [' 5 C.. 77 171184 [ 0.81 1I 1 :1". ' 6. . 8 0)17 1 ;4 07 0.901 "?-4 ['6. 0.8 ' 13 19:4 57 (.c2 18 1 1," 01 '.689 1 ': ['7 0.76 14--4 1 "9:4 C 0'.08 18 :4 C2 0.6510 1 19-4 C! '.8. 14 1 9::4 02 0' 72 18 1 1 4 0310 1 19_-4 -2 0.80 14 1 1-7:4 -3 (.6.6 11 

'.64 
l -4 c4 0.5610 1 -4 :3 0.7. 14 1 9: 4 L (-.74E3 1I 1 1 4 05 ('.801 1 -4 'S '.7. 14 1 '3:1:4 86A 181 74 05 0 .951 1 ;:4 C.5 9: 14 1 1 '4 , . 0.78 1 7I 4S":I.: 4 0. ':.8(" 07 860141 19:4 ,17 .6 1 8 1 1"-4 0810 19:-:4 '7 ('.84 14 

0.88 
1 19:4 L (-.78 18 1 C' 149 : (.8719-4 E 0.76 14 1 19::4 (- ' :'.84 1-: 1 1 4 [5 0.821 1 ':-:4 -:' (. . 14 1 1"-4 '-:. .8:372, 1 1 - [C3 0.76 

10 1 1,:-4 [D5 0.98310 19::4 [6 14 1 19-:4 [-.0.7 14 ' .77 131 1"84 [17 '. 77 1 1::4 ['7 ('.8110 19 I i 4 01 (.801 ":'4 D7 0.82 15 1194 0.1 0.70 19 1 1 4 C2 0.8411 1 1 1 '. 84 1I 14 184 e2 19.72 1 l9'4 03 '.8011 19?4 C2 ('.6 15 194 03 0.64 19 1 1 4 C4 0.8411 1174 C3 ( .8:3 15 11984 04 (.66 19 I 1 9:'4 C5 0.96
10 1934 04 0.81 15 1 984 5 0.80 19 1 C114 0.82 
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season
 

DATE F'-,N UATE FO'IL I' 'A ED F'OND 
F-OND DEPTH .. .... . ... FAtD DEF-TH F*ONID DEPTH 

DAY POl-fHI YEAR, m T f1fr..[A I
, 

r I I i Yf- A.r m 

xx xx xxxx X.XX x X X X.; XX AX XX)X X.XYY 

19 1 1 _4 -7 0 .92 2'3 1 :: .74 27 1 ::4 (9 ( .-4 

19 1 " 4 - ,. ' 2! 1 : ,.6 I 77 ,45 [ .&o 
19 I 1 '4 . "3 1 1 [.7 27 1 [-. '.7a 
19 
19 

I 
1 

1'4:-6. 
1 ' 

F. 
L" S-'4 

23 
23 

1 1 , '1.74 
2.72 

27 1 4 
4 

[7 
1-

f'.6I 
c'.";o 

19 1 " '' :4 24 1 1 7& 2. , .1.2 

20 1 1'- fi .64 24 1 - 0.79 20 1' C 0.64 
2 ' .74 24 1 . 0 ..6 
2I I 1 ::4 ' 4 24 1 0 .71 2 1: 1 ( 5 0.36 
20 1 I (.'4 '.:6 24 1 1 -­:4 . .77.8:? " 3 ,. 
20 
21 

1 
I 

1'.-x4 
1 -1 

C f 
1-

."36 

.67 
24 
24 

1 
1 

1 
1 : 

. 0.7 
.-

4 
4; 

C7 0.91 
. 

2) 1 1 -:4 -­7 4 .?2 24 I " - '..31 194 C.:C: O. 3 
1 12' 0. 24 IE ,.64 5 0I(.91 
1 '- .6. 24 1 -,.73 2: [:4. 0.74 

1' ".7 4 24 1 , ::4 El Ck'.75 '1 f19[7 0'.91 

20 1'3:.4 Lb- 76 24 i 1-: D7 1:1.7:3 2I 19-4 1 al.7 
20 1 17'-4 U: 2_-:25 : ' . ,1:4'. :3 1 '_4 12 0 .76 
21 
2 1 1 

1 
1 

.1 
:-4 

C 1 '.72 
". 7 8 

:5 
2 5 1 1- "' 

C .7' 
0 .7 7 2' 

1 1 
1 " 4 4 

(-.75
('.7 6 

21 1 1:::4 CL 1.77 2 1 i'-:4 C4 1.70 2 -- 0. 0 
21 1 1 "7 '4 '.64 25 1 "- C .73 29 15 1 0_(.14 
21 1 1 4 _5 89 25 .0?1 1 : C9@7 C?.90 

1 " '/. ' 2 25 1 4 7 e'.62 '. 0-).76 
21 1 194 '7 '.87 25 14 ' 0('.72 2'; 0 .!37 
21 14 : ''.6 25 1 l 'I 7 .' Y.90 n;, ('. 3 
21 1 1,:4 ,5 25 1 r .7) 1'I 4 ,L 7 4 
21 1 1 ::4 tj' :3 25 1 I'-' 1' ':.74 2 "? 17 C.9 
21 I 1" - [".. :.74 25 1 .4 [,7 (.)7 ,0 - CI ':.(' 
21 l 1;::4 [7 . 2 26 1 1 ' ' ':.-95 0C 2 1.77 

22 
22 

1 
1 

1' 4 
";2 

C11 :,..(0 
70.70 

26 
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1 1 
: 

('1.75 
'-.85 
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1 
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':.0('
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@ 
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90('.98 

22 1 84)9.: 26 1 1-4 [5 0 ':- 1 1 _1 0'_0.7 

22 1 1/9:-'4 L'5 '1.72 26 1 :-:, 1,,, ',.0(' 3') 1 -' ['7 ('.9(' 
22 
22 

1 
1 

1'" 
1, 

4. 
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['_-,
D'7 
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1 
1 
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1:: 
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' 
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3 1 
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1"2, 
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23 1 ", 4 ;:'.7'7 31 1 1;:4 E- ('.75 
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23 

1 
1 

1x": 4 
1-':4 

@2 
:3 
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0'.62 1,-/-)4 

27 
27 

1 i-"(':43 
4 

,'.3-.'
0'.90 

31 
31 

1 
1 

1 ' 1:: 
1-94 

@ 4 
C 

':.92 
0.72 

23 1 194 [It. '.72 27 1 1-1-64 -5 '.'. 31 1 16.4 C6 (I.76 
23 1 19::4 C52 .81 27 1 19::4131 -h (.90 1904 07 0.66 
23 1 19.:4 C6 '.75 27 1 193. 27 '.94 31 1 19'6:4 C5 (.92 

23 1 19::;4 C7 0.80 27 1 19!?4 0G C'.es 31 1 194 C9? 0.84 
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Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season
 

DATE -POND -----------------------------------DATE POND DATE POND
PD DEPTH 
DAY MONTH YEAR m POND DEPTHDAY MONTH YEAR m DAY r':rjTis YEAR mxxx xx X--- -XX X xx XX XXXX X .XX XX XXXX X .XX 

31 1 10.84 ['5 a' 4 2 [- -.4 0.73 1 ,':4 D7 0.9271 1 1 4 D'6 ('.7- 4 2 ' D7 . 931 1 ID4 [7 9 ;A'A 0.:60.8 5 2 1.:4 '1 0.82 9 ;)4 C1 0.641 2 ':4 " 0.90 5 1 4 '2 0.71 31 9 4 C.2514 L2 '.'.-0 0.70 
- 2 19:4 '3 0.60 9 2 J'?71:4 C4 0.721 2 1 4 CS 0.60 , 2 41 4 0 .88 91 2 1 4 4 0.84 2 1 5 0.825 2 1.?4 . '.80 9 I 41 2 it 0.851 4 C5 0.80 ':4 '".5 0.76 .9 124 C7 0.901 2 i 4 C 0.901 5 2 1"9::4 C 7 0.822 1 :4 7 0 .92 . 4 C9 0.762 ":- :: 0.74 9 22 14 0 1 4 09 0. E52 i '4 C'9 0.851 2 '::4 '9 0.93 9 I'A4 D5 0.84
 
- 2 17-4 , ':'.68 9
1 2 i' 4 DV .74 1"c 4 ['6 0.76 

2 1 " 4 ['6. (.77 5 
2 1 4 ['A 0.751 9 2 1"9:-:4 D7 0.93
2 1 '1 ,7 ('.88 1'
1 2 1 4 [17 1).90 . 1 4 I 0'.8 C6 2 1: 4 '1 0.82 10 I 4 '2 0.72 ­2 2 1 4 C I (.90-2, 2' !1":4 '2 :3 6 2 i*" 4 ' .62 14 '.- 0 - "6 2 1v':54 ':3 0 .66 0.72 

2 2 19,4 (3 0I'.68. 10 19I'754 14 0 .so W02'2'1, 4 C- ,.ee 6. 2 1':,4 '-4 0.8 ¢tI06 2 It 4 S ('.76 1 19-:4 09 0.83 n/0E4 CA2 2 1:4 05 0.86. 0.80
'62 1 0.76

2 2 1;4 Ct 
6 
6 

10 .'4 07 0.860.611 ", 4 '7 0.94 10 I 4 G-4 0.822 2 1 7-4 (:7 0.8: 6. 2 1,:4 ' .75 10 2 1 :42 C9 0.832 4 0.73 6 2 1,:-:4 C'5 0.886 10. 2 1'?4 [' 0.802 2 I9:t:4 C9 0.90. 6 2 1't::4 [< 0..60 2 I:4 D1 0.812 2 i ":4 ['6 0.63 6 
10 

2 1 ['A 0.75 10 1 42 4 D7 0.90Dt 0.76 662 2 I"-i ['7 0.88 10 2 1i':4 Ci 0.862 2 14 ['7 ( .90 7 2 1 4 ' 1 0.803 11 2 19:4 02 0.702 13:-4 C1 0.91 7 2 1 4 ' 2 0.763 2 19:4 11 2 1':4 03 0.6002 0.86 7 2 1 0.62 11 2 ":34 04 0.823 2 194 03 (.9(" 7 '-,: -4

3 2 1"94 L:4 0.78 


2 19 4 0.65 1 2 1 "34 05, ' .78
7 ; 1t_4 91 0.84 11 1?4 06 0.84 

2 1 Y:.:4 D6. 0 7 
 7.76 I 4:'1 01(.7 I 1 4 C 0.873 2 it :4 ':7 0.74 
3 

7 2 l:4 7 0.90 1 IW94 C2 0.822 "7:4 ,:7 (1. 1 7 2 1' :.:4 '-8 ('.70
3 11 1' 4 09 ('.802 1':4 - ('.85 7 2 1:-:4 :'9 .
3 ( 7 2 1':,:4 [A 0.885 

1 It 4 D 0.70
3":I44 0D 0.78 7 19; : 1i . 6 '.724 5 0.78 1 I :4 D7 0.903 2 1 '64 (1.77 7 2 4 [' 0.9(' 12 (
3 2 ­ 7 '.0 t :-:4 1"1 9.0 12 2 '7e4?: 0.2 0.764 2 1 Cjl('844 2It:4 C2 0.74 i:4 2 ('.6.6.8 2 1:::4 '1. 0.73 1212 19K4 0'3 0.664 2 i 4 04 0.901'?4 3 '.6 8 1 ' 4 I-4 ('.:2 124 17:4 0.74 1 "7 4 C:5 ('.842 
 87:4 I 4.78 12 9 :4 06 0.924 2 1':-4 ':5 '.74 1:4 '6.. '.93 12 "':4 P7 0.94
4 2 Ct164 0.70 8 2 19:'4 C7 0.95 0
12 - 9 40 
4 2 V,:34 C7 0.80

4.82 8 2 l:-4 c. 01.80 12 '" C91:4 0.988 -:4 :9 0.804 2 94 09 0.72 8 2 1984 D 0.82 
12 2 19 4 DS 0.95 

4 12 2 19*4 C6 0.742 1984 D5 0.96 
 8 
 2 19.4 P6 0.75 
 12 
 2 1984 D7 0.92
 



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

D'ATE 
FOND 

F', 
DEFTH 

['ATE 
P-OND 

POND 
DEPTH 

['ATE 
POND 

POND 
DEPTH 

DAY NINTH YEAR m DAY MONTH YEAR m DAY rIClNTI YEAR m 
xx xx xxxx X.XX xx xx xxxx X.XX xx xx XXXx X.XX 

------------------------------------------------------- -----------------------------------­
13 2 19?4 1;:36 17 2 C"'4@2 0.92 21 2 1'7::4 C3 0.74 
13 2 1',4 -2 0.t4 17 2 A:'4 -3 0.83 21 2 1-:4 @4 0.82 
13 2 1'4 C3 0.7) 17 2 1 4 ('4 0.90 21 ' '-15 0.76 
13 2 1..4 C 4 I-' 17 1 4 F 0.92 21 ' C6 0.85 
13 2 1',;4 C5 0.78 17 2 1 :4 C 0.96 21 - I4 C7 0.92 
13 2 1,;:-:4 Ct 'E:5 17 114 '7 0.93 21 2 !":24 F-8 0.74 
13 2 1? 4 C7 (1 17 2 1 0."35 21 21:4 '9 0.86 
13 
13 
13 

2 
2 
2 

1 '04 
1'9c14 
1 

c9 
U4D 

0" . E: 
"0.02 

'' 72 

.117 
17 
17 

' 
2 

1 -4 
19: 4 
1 4 

C ? 
D5
L,' 

0.98 
0.90
0.88 

21 
2121 2" 

1/y;4 
1 4 

D,5 
1D, 

. 78 
0.820.94 

13 2 19:4 US 76 17 2 1 4 D7 0.95 22 i4 ' 1 0.86 
13 
14 

2 
2 

1'1 :4 
1,'/:-.,4 

E7 
Cj1 

".9') 
'. 

1:: 
1 

2 1 
1 

1- 1 o .86 
0.78 

22 
22 

1 
1 

4 
4 

2 
C 

0.80 
0.72 

14 
14 

2 
2 

1 ?:-: 
1:4 ,3 

'.77 
0.72 

U 
1 

2 
2 

", 
14 

C 
C 4 

0.74 
0.90 

22 1 : -4 
19:4C5 

(.78 
0.76 

rQ 
14 
14 

2 
2 

1";:: 
1 :A5 

4 '- .4 
.:: 

19E: 
11E: 

2 
2 

1 -' 
19-4 -

0.95 
.84 22 

1 ,4 
1'c4 

::t 
C7 

0.8 
0.90 w 

__14 2 1 4 '­ 0.62 1: 2 1 4 '7 ('.90 22 1 "4 Ca 0.86 ri 
14 2 1 4 C7 0. 1 2 li -. 4 4 22 2 1' -4 C@ 0.92 
14 2 : 4 C.9 0.82 1: 2 "':4 ' 0.86 22 1:4 E'5 0.75 
14 2 1- 4 C9 0.87 18 2 1v34 P5 0.82 22 2 1":4 D 00.82 
14 2 I 4 15 0.90 1 2 1 4 [, 0.80 22 19:t4 P7 ('.92 
14 2 1 4 D6 0.76 1e 2 19 D7 0.91 23 -2 15334 C1 0.81 
14 
15 

2 
2 

1"':-:4 
1-4 

D7 
CA 

0.2 
0.66 

19 
19 

2 
-

li G:4 
?'4 

Ci 
C2 

0.90) 
0.80 

23 
23 

- 1 '.4 
194 

C2 
C3 

0.72 
0.80 

15 2 1:::4 '-2 t. - 19 . 'I ' 0.86. 23 2 1 ':D4 C4 O.83 
15 2 1'::r4 '3 0.76 19 2 1,;:4 -4 0.94 23 2 1-4 C5 0.94 
15 2 1"'4 C4 0.7:=- 19 2 -4 .76 23 2 19-4 C6 0.78 
15 2 1 4 C5 0.79 19 614. 0.80 23 1 ?:4 C7 

0.92 
15 
15 

2 
2 

1" 4 
19:::4 

' 6. 
C7 

0.76 
('.:6 

19 
19 

2 
,2 

1"?::4 
1*,-:4 

'.7 
:'8 

01.91 
0.76 

23 
23 

1,;:-:4 
1734 

C:S 
CL 

0.74 
0.78 

15 2 1,-"::4 'C: 0.74 19 2 1,3:-4 C9 0.8- 23 - ':-4 D5 0.96. 
15 2 l '::4 1'9 0.6 19 2 1,:-::-'4 D5 1.74 1914 D6 0.88 
15 
15 

2 
2 

19,:-:4 
I"::4 

['5 
P6. 

C. 7: 
0.72 

19 
19 I-704 

![6. 
D7 

( 76. 
0.92 

23 
24 

2 
2 

1 /:-:4 
'-14 

D7 
C1 

0.94 
0.76 

15 2 1'4 D7 0.90 20 2 4 0.:6 24 1,-' @2 0.56 
i,6' 
16. 2 

1,9::4 
1,':::4 

'- 1 
12 

. 
20 

2 
2 

1.4 
1 

' 
-

0.76 
0.70 

24 
24 

1 :4 
1":4 

-3 
Cl 

0.58 
(.70 

16 2 1":::4 C3 '. 79 2) ' 4 '-4 .:6 24 19:-4 C5 0.74 
1. 1"4 '4 " ;.8. 20 1'.'::4 '. 0.1:8 24 - "7:4 06 0.76 
16 "-:4 5 .9'". 2 1, :':4 'L 0.4 24 2 1@9:34 C-7 0.88 
16 21 -4 6 .96 20 1 4 ':7 ('.93 24 - 17:4 -8 0.76 
16 C147 0.,0 20 21"4 ' )0.3 24 19:34 C9 0.80 
16 2 1';:-:4 - '.2 202 19'i:. 4 C9 0.90 24 2 1':-4 D5 0.66 
16 2 19::4 :9 0.98 20 2 19:34 D5 0.94 24 2 1984 D6 0.76 
16 2 19:.:4 PD5 0.94 20 2 19-384 P16 0.78 24 2 1'6'84 D7 0.90 
16 2 1 96*:4 D6 0.8:8 20 2 1964 D7 0.94 25 2 1964 Cl 0.72 
16 2 19E:4 E7 0.94 21 2 1984 C1 0.94 25 2 1'964 C2 0.62 
17 2 1994 C! 0.94 21 2 1904 C2 0.84 25 2 1984 C3 0.78 



Daily Pond Measurements. Bogor, Indonesia, Cycle I, Wet Season 
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Daily Pond Measurements. Bogor, indonesia, Cycle I, Wet Season
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Weekly and Twice Weekly Measurements. Bogor, Jndonesia, V-cle I,Wet Season
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Weekly and Twice Weekly Measure,'ents. Bogor, Indonesia, Cycle I, Wet Season 
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35 40 
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14 II 19,3 i, Kk: ?. F.7 . 293 29.6 2N.2 8.3 42 42 
14 II11493 07 6(y) 9.? 8.3 8.3 ?.4 2"a.728.6 8.5 3 36 
11 11 13 CI 3030 
19 II IM,-3 C2 2? 20 
11 11 1Y33 C3 31 30 
19 II 1783 C4 31 34 
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4 
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22 II 19C3 (3 80) 7.1 6.4 6.1 27.6 27.327.2 7.1 37 37 
22 I1 1983 Cl? E) 4.6 6.0 5.8 ?7.5 27.227.1 6.9 41 41 
22 II 1i.33D5 9W 7.1 6.4 6.3 27.5 27.3 27.2 6.8 35 5 
22 It 19M3 0m Bv) 7.3 5.9 5.9 27.8 27.2 27.0 6.8 33 35 
22 II 19 93 7 W40 6.6 5.8 5.7 27.927.7 27.5 6.8 36 36 
25 
25 

II 1923 
II 1983 

Cl 
C2 

29 21 
26 26 

25 11 1983 C3 30 30 
25 11 1933 CA 30 30 
25 
25 

11 190r 
II 1983 

C 
CO 

27 30 
28 53 

25 
25 

11 1909l 
il 1383 

C7 31 31 
31 31 

8r) 
4 

25 11 19,33 r9 35 34 is 
25 11 .133 05 29 29 9 
25 
25 

II 1n3 
It 1983 

06 
V7 

31 30 
30 30 

13 
22 

29 11 19t CI 28 30 45 
29 II 1?93 C2 2,34 18 



Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Wet Season 

DATE EXTRA D.O. OIYGEN Fx)GIJTEMP. PAXTEMP MINTEMP ALKAT.IIARD KJELDH. AIOIA TOTAL TOTALOEiO S.DI3 CHLOUOI 
DATA? PONT SAMPLE TOP MID EOT TOP MID BOT TOP POT TOP DOT ag/l */I pH N N N02-NN03-N NV33-N P P14-P A 8 b C 

DAY VOIH YEAR TIME so/I ng'l ag/I degC dtoC digC degC degC dg C leg C fjC03 CaCO3 1g/I ag/I a.I Mqil eq.'I a/I &il ca (a mg/a3 og/a3 agi3 
8X 0 XXX( Y or f) (X(1 lx.Y ,1.1 11.x 11.1 x8.x (1.( (I.X xx.l t8. XX.I ((1 (1 11.1 1.1I 1.11 I.I 8.11 X.1f 1.(r .11 i t it xxxx xxil )'I( 

29 II I4 3 (3 32 32 4 
a 11 19 3 C4 . - 2 2 2 ' 26 2 7 13 

2- II 1963 C5 32.2 27.3 26.727.2 ) 22 
11 3 C03 31.1 2i.4 2.7 27.2 35 36 ID 

2 II1 1913 V' 34 3 
23 1 3483 (7 34 35 
29 11 3583 (9 3, 38 

23 II 1513 riD T535 
29 3I I , DS - 35 
29 II 13 ''3 7 32 32 
30 ifI1i33 CI 8ef) 7.9 7.1 6.8 27.4 27.2 27.0 8.1 
30 It 193 C2 8W. 7.4 6.8 6.7 27.4 27.2 27.2 8.3 
30 It 1983 C3 8) 7.1 6.3 6.2 27.427.2 27.1 7.4 

30 II 3833 (4 M,3 5.? 5.7 5.7 26.1 :.9 25.9 7.1 
30 II 3393 C5 9(y) 7.2 6.5 6.4 27.4 26.S 26.7 7.3 
30 It 3i'93 C6 8(1) 9.8 9.0 8.7 27.9 27.6 27.5 9.8 

30 II 19513 C7 8'>)10.3 9.4 8.? 27.9 27.5 27.4 8.6 
30 II 3483 C5 8( 8.7 7.8 7.5 27.4 27.3 27.0 7.6 
30 II 39"3 C9 E(0 6.5 6.2 5.3 27.5 27.427.3 7.5 
30 II 19"33 It" &'.0 7.3 6.9 6.9 27.427.2 27.1 7.7 
30 II 1733 06 8(-) 9.5 8.5 8.2 27.5 27.3 27.1 7.8 
30 II 1483 D7 $0 7.4 6.9 6.7 27.7 27.5 27.5 7.2 
S 12 193 CI 30 19 31 31 
3 12 183 C2 25 20 3638 

1 32 3P23 C3 24 20 34 34 
1 12 1"3 C4 22 19 30 30 
I 12 1933 C5 22 19 25 25 

1 12 1933 ft 23 19 25 27 
1 12 1983 C7 22 16 25 26 13 

1 32 1983 C8 22 38 25 24 43 

1 12 1983 C9 2 18 37 37 31 
1 32 1983 [iS 20 38 25 25 22 

1 12 3 3 ['6 21 38 9 29 9 
1 12 183 D7 22 19 40 37 22 
7 12 193 CI 800 7.8 7.1 7.1 27.6 27.2 27.2 9.6 40 40 9 
7 12 1983 C2 800 7.3 6.6 6.6 27.0 26.9 26.7 8.1 3 35 22 
7 12 1933 C3 800 7.2 6.3 6.8 27.5 27.2 27.2 8.2 35 35 1 
7 12 193 C4 M30 8.2 7.9 7.9 27.4 27.3 27.3 33.3 30.6 26.1 25.6 P.6 30 35 is 
7 12 19.3 C5 t,,) e.5 8.5 8.5 27.2 27.227.2 27.3 26.7 8.5 35 35 37 
7 12 83 C6 VcYl 8.2 7.3 7.3 27.5 27.2 27.2 30.6 26.7 8.8 30 33 37 
7 12 1783 C7 u'2O 10.6 9.7 8.6 27.727.127.0 9.1 35 37 
7 12 1983 C8 '-) 8.0 7.4 7.4 27.8 27.4 27.4 e.6 3535 
7 12 1983 C 8>) 8.1 8.8 8.7 27.7 27.5 27.4 8.7 44 45 
7 12 193 5 .0 8.1 8.1 9.A 27.6 27.2 27.2 8.4 25 26 
7 12 393 0 8) 8.5 7.4 7.6 28.1 27.2 27.2 8.6 35 34 
7 12 193 D7 8(m) 7.4 6.9 6.8 27.6 27.3 27.2 8.2 37 : S 

13 12 343 CI 800 5.8 5.0 4.9 29.1 27.8 27.7 6.7 40 38 27 
13 12 17"33 C2 BOO 8.1 6.6 6.5 27.C 27.5 27.4 6.4 35 35 36 
13 12 1983 C3 000 5.6 5.3 3.3 28.4 29.1 29.1 L.4 42 40 36 



Weekly and Twice Weekly Measurements. Bogcr, Indonesia, Cycle I, Wet Season 

DAY 
Z 

DATE 

'IOITH YER 

11XX1X 

EllA 

.........0A3? 

Y or N 

D.0. 

PON) S'"_ 
Tlr'P 
lft 

- - -- ---- --------------------- - -
OIYqN PO1SDTEMP. M6dAITEiP MIN TEMP ALA .6,RD 

T3P MID TOT 1 i'N 
r

F lT 1 .'1 TO' FOT 19/1 U/I PH 
E11 c11 ,g/I dlo C ,g C dig C ie ,eg C ' eg t" le/ C CaCOO CaID3Ig/IdIQ deg C.df CI eC CC deI Cv'.? C.v/3 C003D 
Xi .111.1 7. 19 I HX. 11. 1xt. 7,1.7 X1.1 xx.1 I XX 11.1 

--- - - -
KJELHLA1..%'$ IA TOiA TOTALORT1 

N N 7132-H 11,3-N R1204-N p Pn4-P 
l 

2.%. Ij. I X.11 Iy y l. I. X. 

S.D01 

B 
:C c' 

1 1 

oLl. a 

aC 

74.lixX9XX 1,i7 
---------------------------------------------------------------------------------------------------------------------------------------- ----- ----------------------------------­

13 12 1?33 L., 2 .7 27.4 32.2 40 31 
3 
I 

12 
12 

liY 
19,3 

6..3 5.4 
. 3 . 3 

5.4 
6.5 

-7.3 2 . .4 3 
33 

40 
34 

18 

13 
13 

12 
12 

v'i83 
1933 

C7 
C 

820 
8,)) 

9. 
R.0 

8.1 
6.1 

6.9 
5.5 

2. 
23.3 

.8.1 
27.5 

27.7 
27.3 

6.5 
6.6 30 

40 
30 

13 
13 
13 

13 
15 

12 19an3 
12 1983 
12 19'33 

12 I93 
12 1933 

C? 
D5 
0 

07 
CIn 

CO 
D) 
(-O) 

8rl 

6.3 
I .? 
5. 

6.0 

5.5 
7.8 
4.6 

5.9 

5.1 
7.6 
4.5 

5.3 

28.6 
28. 
28.3 

N.6 

27.8 
27.8 
28.0 

23.0 

27.6 
27.7 

27.8 

:-a.( 

6.4 
6.5 
6.5 

6.4 

33 35 
25 24 
34 36 
35 34 

25 
15 12 1963 C2 

25 25 
15 
15 
15 

25 

12 1783 
12 PIM 
12 1083 

12 1983 

.3 
C4 
C6 

C7 

27 27 
26 27 
26 27 

3 30 

15 12 1933 ca 
26 26 9 

15 
is' 
15 

12 19"33
12 197'i3 
12 1933 

C9
D5 
D.5 

24 25 
22 2052220 

27 
97-­9 

15 
21 

21 
21 

21 
21 

21 

21 
21 

21 
21 

21 
21 

12 

12 

12 

12 

12 

12 

22 

12 
12 

12 
12 

12 
12 

19r3 
193 
933 
93 

1933 
1143 

1283 

I9M3 
1933 

1983 
1933 

1933 
1933 

13 

1 

C2 
C3 

C4 
C5 
£6 

C7 
c8 

c' 
D5 

D0 
07 

820) 
8(. 
803 

8
. ) 

8 ) 
80 

80 
60.-) 

86)) 

82 

WO 
Ef* 

. 

6.2 
6.6 

6.7 
6.9 
1.27 

6.7 
7.3 

6.5 
6.3 

6.2 
6.9 

. 1 
5.6 
5.3 

6.1 
6.1 

.9 

6.4 
6.7 

5.9 
6.1 

5.8 
6.6 

5.6 
5.5 
5.0 

5.8 
6.0 
6.3 

6.0 
6.2 

5.8 
6.0 

5.7 
6.6 

29.0 
29.6 
28.5 

22.1 
28.8 
2?.5 

29.6 
28.8 

n8.7 
23.7 

28.8 
29.3 

28.9 

23.1 

27.9 

29.5 
28.4 

27.1 

29.2 
22.5 

28.2 
26.4 

28.3 
28.9 

278.6 
29.0 

27.7 

28.4 
28.2 

29.0 

29.0 
28.2 

28.1 
23.2 

28.1 
2.7 

31.9 
, 3.9 
34.4 

32.2 
27.2 

31.1 

26.7 
32.2 

28.3 

26.1 
27.2 
27.8 

7.7 
7.6 
7.6 

7.6 
7.6 
8.2 

7.9 
7.8 

7.6 
7.9 

7.5 
7.5 

30 31 
35 -5 
30 30 

30 30 

21 29 
29 25 

34 35 

43 40 
30 31 

40 40 
34 33 
34 35 
40 40 

31 
80 
40 
76 

27 

31 
62 
40 

13 
4 

9 
13 

58 
28 

rI­
rn 

W 

24 12 19"33 Cl 
2525 

24 

24 

24 

12 1983 

12 1933 

12 173 

C2 

C3 

C4 

27 
25 
,2 

25 

25 
24 

24 

24 

24 

12293 

12 193 

12 2933 
12 9"33 

C5 

C6 

C7 
C8 

33.9 
26 

21 

32 
27 

29 

26 

32 
26 

24 
24 

24 

12 1903 
12 1983 

12 29,f3 

C9 
05 
06 

23 23 
23 23 

24 24 
24 
27 

27 

27 
27 

12 1983 
12 1983 

12 1983 

12 1983 
12 1983 

07 
CI 

C2 

C3 
C4 

800 

02 

800 

800 

5.6 

5.2 

5.3 
3.9 

5.5 

5.1 

4.8 

5.7 

5.3 

4.8 

4.6 

5.4 

27.9 

27.7 

27.3 
27.6 

27.8 

27.7 

27.2 
27.6 

27.8 

27.6 

27.0 
27.5 32.2 29.9 26.7 26.7 

22 

23 

21 

21 

20 

22 

21 

20 

7.6 

7.3 

7.2 
7.3 

30 30 
38 36 
34 34 

32 33 
34 33 

31 

22 

4 

80 



Weekly and Twice Weekly Measurements. 
------------------------ ~------------

Bogor, Indonesia, Cycle I, Wet Season 
~ DATE EXTRA D.O. OXYGEN MI/4DTEMP. MAITEMP M1INTElP ALKAT.;AR KJELDAIYJ.JVIrlA 

-

TOTAL1T9TALORTHOS.DIS OtLODAPYL 

DAY190THYEAR 
ATAI PCV9PSAWILE TC' MID ) I 

1K4 a1ql 39/1 ag/I 
TOP MID10 T 

de C degC deg C 
TOP DOT TOP i0 l 4 ql as/I pH 

degC degC Ie,C deCC CaCqO CaC03 
N 
59/I 

N 
99.'I 

4)2-H 
mgI 

/0)3-N h4?257-6 
Iva/I r/I 

P 
to/I 

P04-P 
r4II 

A 
ca 

B a 
cm ag/3 ag/m, 

C 
mqy3 

11 X lily Y or N KIlly ft., 41.0.1 XX J IxLXII.X 00.1X1.1 XX.1xx.X xlk III X1.1 X~xX XZIP 1.11 1.41 11.xI '.xX JX ;x1 1 XX II illy 1XXII 

27 
27 
27 
27 
27 
27 
27 
27 
31 

12 1q'k3 
12 IL. 
12 123 
12 19f3 
12 1333 
12 1983 
12 1933 
1? 1903 
12 1983 

( 

C7 
C8 
C? 
115 
[. S 
7 
CI 

9 ' 1.. , 5.7 
. .3 6.0 

-) s., .5 5.3 
E3) .7 5.4 5.2 
L0)O 5.7 5.5 5.4 
E0. 5.e 5.5 5.4 
'6) 5.1 4.7 4.5 

El) 6.1 5.6 5.0 

:'7.. 
(3 

27.9 
27.7 
27.3 
27.8 
27.7 
27.9 

-?.6 _7.5 
,-.3 2. 3 
27.7 27.3 
27.6 27.6 
27.3 27.1 
27.6 27.6 
27.5 27.4 
27.9 27.7 

33.) 
33.3 

3.3 
.A.l 

21 .7 
27.2 

26.7 
27.1' 

20 
24 
21 
1i 
,20 
19 
20 
21 

20 
22 
21 
19 
19 
IS 
19 
20 

7.3 
7.9 
7.3 
7.3 
7.3 
7.2 
7.2 
7.4 

3. ., 
T 3& 
40 40 
31 31 
35 36 
34 34 
35 35 
34 34 
28 28 

4. 
31 
36 
67 
62 
13 
31 

31 
31 

12 1963 
12 1983 

C2 
C3 

3330 
26 26 

31 12 153 C4 23 22 
31 12 1983 CS 30 30 
31 
31 
31 
31 
31 

12 1S3 
12 19'3 
12 19-3 
12 19.3 
12 13 

CA 
C7 
C8 
C9 
P5 

33 34 
35 35 
31 32 
2nr 26 
30 31 

31 12 1983 06 31 31 
31 
2 

12 1903 
I 174 

D7 
C! 8-.') 7.4 7.1 6.3 27.6 27.2 26.9 8.3 

29 30 
3030 22 

2 
2 
2 
2 
2 
2 

1 1934 
1 1?94 

I 1964 
1 1564 
I 1784 
1 1964 

C2 
C3 
C4 
C5 
C6 
C7 

f..0 
81)0 
D'4 
6W 
PN) 

)) 

5.0 
5.9 
6.5 
7.3 
6.9 
7.0 

4.7 
5.3 
6.3 
6.6 
6.4 
6.6 

4.6 
5.1 
5.8 
6.5 
6.1 
6.6 

27.4 
26.7 
27.2 
27.3 
28.1 
27.7 

27.0 
26.3 
26.9 
27.1 
27.5 
27.0 

26.9 
26.1 
26.8 
26.9 
27.2 
26.9 

31.7 
31.7 
31.7 

28.3 
27.9 
30.0 

26.7 
26.7 
26.1 

25.0 
26.1 
26.1 

7.6 
7.5 
7.6 
8.1 
8.6 
8.2 

32 32 
28 27 
26 27 
27 27 
30 21 
40 37 

31 
58 
9 

13 
18 

<2.7 

m 

2 
2 

2 

17284 
1 I1S4 
1 IW4 

I1984 

C8 
C? 
D5 
06 

_A,0 
0) 
8G 
6) 

6.3 5.9 5.8 27.5 26.9 26.7 
6.8 5.7 5., 27.4 26.9 26.7 
6.6 6.4 6.3 27.527.2 27.0 
7.1 6.4 6.0 27.6 27.0 26.7 

7.6 
7.5 
7.4 
7.5 

26 26 
36 36 
25 30 
27 30 

(2.7 
36 

(2.7 
40 

2 
7 

1 1984 
11984 

D7 
CI 

800 6.5 6.0 5.2 27.7 27.0 26.7 7.5 25 25 
25 26 

(2.7 

7 
7 

12984 
1984 

C2 
C3 

26 26 
17 17 

7 1M4 C4 18 17 
7 
7 

1 194 
1 2984 

C5 
C6 

17 17 
26 26 

7 
7 

11994 
11984 

C7 
Ca 

28 30 
20 20 

7 
7 
7 

1 1584 
11?4 
11984 

C9 
w5 
D6 

26 26 
24 24 
25 25 

7 11?44 D7 2020 
10 1 194 CI [00 5.3 5.5 5.3 25.7 25.6 25.5 7. 16 17 (2.7
10 1 "14 C-2 " 5.6 3.4 5.2 26.226.0 25.8 7.3 20 20 18
10 I 1984 C3 WO 5.5 3.4 5.1 25.5 25.5 25.4 7.3 16 16 4 
10 1 19,34 C4 0 6.3 5.8 5.5 26.2 26.0 25.9 31.7 28.3 26.1 25.0 7.3 25 25 (2.7
10 1 1904 C5 800 6.3 5.6 5.2 26.3 26.2 25.9 31.727.8 26.1 25.6 7.5 19 20 22 



- -- -- -- -- -------- ---------------------------------- - ----- -------------------- --- ----------------------

Weekly and Twice Weekly Measurements. Bogor, Inronesia, Cycle I, Wet Season
 

D3AY 

DATE 

MffTH Y E A R 

EXTRA D.O. 
-AT--'F-- --,-J7 

T3 3 E 

OXYGEN 
TWI30 MI F(0' 

rIl Ir / I 

FIL1DT[MF. 
TF 91,m -TPT 

d v_C d e q C J e a C 

MI '' 
F E ) I 

dq C *le 

9:3MIN EIF .ALKA" riRD 
T 3p f " i, i v;", rai 
dig C d e g C Ca l 3 C.'O. 

iEL2A_ r1(1i;A 
I 11" 
r Q ,' g ; 

N 
' i 

N0r, 
li,'I 

TGTGk T3TAL O4O 
- P F)4-P 
ft; ! VI ( g / I 

S.DI.K 
A P 

OtMOROPi.L 
b5 

' M, 3 b91 3 W 5 3 

11 [x rTj 4 Y or N i .4 31.3 Cl . CC : I .1.( CC.341.l C' 1(4 343 43) CII I. . I (.4fI. IX, If.1YYX IC 334' 
- - ----------------------------------- I-------------------------------------- ---------------------------------------­

t0 l,. ::. .. .. 2".. I..<31.7 2 .7 23 0 0. 

133 [14 C ,' !, . % :,. '.'.'- . 7., I"r 33 
:' ;1 

(2.7 
,,. 

:0 I 'c4 (3 ,, 5 .7 5.5 2 . .3 2.. 7.5 : 12 (-.7 
IC I'4 / 7.! 658.7 7.3 27.0 23.4 26 3 7.7 26 26 9 
10 1 1934 LL '" '' . 6.0 5. 2 . 24.2 26.0 8.6 21 21 38 
10 1 1934 ', '.3 M7. 7.?3. .116.t 8., 26 23 53 
14 3 33a4 (1 10 
14 1 1" 4 C2 2020 
14 3 IiP94 ( 19 19 
14 1170s4 (4 21 231 
14 1 34 (5 21 23 
14 3 914 (" 27 30 
11 1'84 2V 27 
14 I 37,4 (S 24 24 
14 I II4 (9 21 22 

:o21 
1414! 11641 :,10/ 37H9I is -

1_7 1 3314 C3 .33 F. 5.4 5.4 2-.7 25254 7.9 2222 6 0 
.. 17 1384 C2 . ' 5.5 5.3 5.1 2k.3 21.2 25.? 7.6 27 27 30 r' 

17 I ,34 (3 3.'y 7. 5.2 5.1 21.1 26.0 2.i 7.6 - 252 31 r 

17 1 I334 C4 ' 3.0 5.8 5.6 26.2 2.0 25.9 31.3 '.3 26.6 26.1 7. 2"? 29 27 
17 1 3i34 5 ",) 7.2 6.7 6,0 27.0 26.9 26.5 31.1 28.3 26.6 2f.7 7.7 34 33 9 
17 3 134 (6 ,0 7.2 8.7 6.5 27.7 27.6 27.4 31.1 30.0 27.2 27.2 8.2 3 39 38 
17 3 1 C7 R 7.9 7.i 7.1 27.5 27.4 27.3 8.2 40 40 36 
17 1 1371 C3 6 .7 ,.2 6.0 27.0 2.7 26.4 8.) " 32 32 ? 
17 19'4 C9 c',) 4..5 5.3 5.7 26.8 21.3 26.1 7.8 30 30 49 
17 14 P5 21. 7.2 6.2 2.1 27.2 26.3 2.5 7.8 33 30 9 
17 3 1924 D

, 
8 ) 1.0 . .4 2.5 28.2 26.1 7.7 26 26 40 

17 1 P7 "'lra45.7 5.2 5.0 27.3 27.0 26.9 7.8 24 25 3A 
20 19.-34 CI 20 21 
20 1734 C2 2 
20 3184 C3 2625 
20 II334 C4 25 24 
20 1 3 l 54 31 32 
20 339W4 l4 35 35 
2Y 3 4 C 40 40 
20 
2'0 

1 3784 
31374 

C8 
(7 31 32 

292 

2^ 1 1964 05 34 32 
2 13934 D6 26 27 
21) 1 3534 07 26 2 
n 1 13:4 C 9W 6.2 6.0 5.8 27.3 27.3 27.1 21 21 7.3 27 29 120 
25 *1 1734 C2 900 5.6 5.5 5.5 26.9 26.7 26.7 21 20 7.3 27 29 27 
25 1 1"374 C3 900 5.' 5.5 5.4 27.1 27.0 26.9 21 21 7.4 24 24 49 
25 1 1934 (4 9(p) 6.6 6.6 6.5 27.5 217.227.0 31.7 3 ) 25 25.6 20 19 7.3 33 34 (2.7 
25 
25 

IM94 
13934 

C 
C6 

900 

900 
6.1 

6.3 
6.1 

6.0 

6.0 

5.7 
26.8 24.5 
28.1 26.3 

28.4 

28.0 
32.2 32.2 
32.2 30.0 

23.3 26.7 
27.8 27.8 

21 

23 
27 
22 

7.3 

6.9 
29 30 
36 36 

(2.7 

(2.7 



---------------------- ----------------------------------------------------------------------------------------------- ----------- --- ----------- ---- - -- ---------

Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Wet Season
 
DATE EXTRA POND P . MINTED.0. OIGEN TEM MAT MP IN ALKAT.I, VD KJELDAHL TOTALTOTALORT1I1S.DISK DLM 

At93hIA 0110HFY1 
............... 'TA) P0qD E.P11% TP f4) I TC' I) P OT TOP 0T Tr, POT sq/I g/I pH N N rC -N 13-N 412&3-N
E MID P P04-F A 8 b5
 
DAY WIT1H tuAR 
 TI1 .JI ffc/I teo/ iq" deg C deg C deg C deg C deg C dta Ca 03 C3iC3 s/I1 hall sqI qI/ moll 60/l a -g/! ca cA m,'N3 N/23 "q/aS

Ux iX 1xi Y or h I .' I V.. ix 1 1.i 1 iTI i.1 11.1 T.I' (IX iN 11. x I.XI I.IX 1.11 1xI.l .21 I X i. Xf 1111xXXXI 11.i
 

25 I 1?4 C7 ,.' .' , .2 'q2 ., 27.3 9) 1 6.7 3? 31I 
25 1I 4 ? ..3. 5.0 27.S 27.? 27.7 1 1 S 7.1 31. 37 22 

25 1 15,4 05 i'9) t.I 6.2 6.! 27.2 27.2 27.2 18 17 7.3 34 3, 22
 
25 I l34 DB ;W 0. 6.1 5.9 27.3 27.1 26.8 20 1? 7.2 32 32 67
 
25 2 18i4 07 900 6.0 5.6 5.4 27.8 27.5 27.3 20 '8 7.2 26 26 31
28 11i34 Cl 30 30 
2P 1 94 02 27 28 
28 34 C3 21 31
 
28 129-4 C4 24 25
 
2"8 1Y-34 C5 23 23
28 i1934 C6 3030
 
28 1 1724 C7 27 26 
28 1 19'34 Ce 3010
 
20 IW4 Cx 
 26 27
2' I534 D5 
 27 27
 
28 1 19"E4 0 24 23
23 1 184 07 26 26 

1955 I31 1 Ci ",) 9.3 8.2 il.0 27.1 27.1 27.1 8.2 27 28 49
 
31 1 1634 2 7.7 7.4 7.3 26.9 2;.8 26.6 7.6 
 3030 85

31 1 1384 C3 K-0 6.4 6.3 6.2 25.7 25.6 25.6 
 7.1 22 22 49 rrI31 1 19.34 C4 P0 6.1 6.0 5.9 26.3 26.2 26.1 32.2 29.4 25.0 25.0 7.2 25 25 62
31 i I24 C5 80) 7.2 6.8 6.3 26.? 26.8 26.7 29.4 26.1 7.2 2525 62 U)
31 1 1?'4 C6 *h2 7.8 7.6 7.2 27.6 27.6 27.4 32.2 29.4 26.1 6.7 8.5 28 26 18
31 1 1i84 C7 822., 7.4 7.1 8.4 27.4 27.4 27.4 8.9 30 30 18

31 1 924 C@ Em2) 8.2 7.6 7.4 27.3 27.1 26.3 8.2 
 27 29 31 
31 1 1934 C? 810 3.2 7.6 7.3 27.0 26.9 2S.7 8.1 30 30 45

31 1 I4 D5 02)0 7.& 6.9 6.9 27.3 2?.0 21.0 
 7.5 25 25 27
31 2 19s4 06 8(10 7.A 7.0 6.0 26.8 26.5 26.4 7.5 27 25 96
31 1 2984 07 8W0 7.7 7.2 6.8 27.3 27.2 27.1 7.8 28 30 23
 
2 22364 C 
 27 27 
2 2P294 02 27 28 
2 2I' 4 C3 24 22 
2 2 1984 C4 30 ! I 
2 2 19W4 C5 29 29
2 2 2?9.4 06 27 28 
2 2 1984 C7 31 31
 
2 22384 C8 
 27 27 
2 2 134 C9 33 34 
2 21934 05 21 22 
2 22134 06 3030 
2 2 9-34 07 31 31

7 2 1934 c 9..7 9.1 9.4 27.9 27.6 27.4 7.4 27 26 31
7 2 2984l 02 800 8.7 8.3 8.3 2..2 27.5 27.2 7.3 25 26 18

7 2 1734 3 B0 8.6 7.5 7.1 27.0 26.7 26.5 
 7.3 25 24 22
7 2 19'34 C4 0 8.5 8.1 7.6 27.1 26.5 26.2 31.1 28.9 23.3 25.5 7.2 29 is 407 2 194 C5 800 8.8 8.2 7.7 27.7 27.4 27.0 33.3 218.3 26.1 26.1 7.3 26 26 49 
7 2 1984 C6 COO 10.4 9.9 9.1 28.4 27.6 27.4 31.2 8.3 26.7 26.7 8.5 26 25 76 
7 2 1984 C O 8.8 8.6 7.? 29.3 27.9 27.2 8.0 26 27 22 



---------- --------- ------------------------------------- ------------- -
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Weekly and Twice Weekly Measuremects. Bogor, Indonesia, Cycle I, Wet Season
 

DATE 31134 8.0. OZYCEN F'IN377E F. IVITi3!3 718TEMP' AL-.AI .2i;. Ey,'A.7T-Gl 8 AJ7(WHO24S.DISK GI31.3 MiI{,
--------- P ND T~n o i v m!' £r.- or1(kI I'3 N I / N1AIR 41:0 rt l ~ri r Pa8 T~ NiI 02 1 -N PQA;-N F P(,4-P A B b 

U4 f28Y3 13 ~ a/ ;I !eqC Cp C drgC dr C de CaCO3 todI9/ .; 'I eg"I ce ca cqle#91&3ma3c eo C Jto C ce',23 N"I 
'.22 l YI or tJ lil 182 rI 88 i1 8X I 1. 81.8- I1.8 lx.1 888 883 12.1 1), XI 1.8 .08 .A 1 1.11 i.X 8.88 28 88 21 8288x 11 

S 4 2, 3q.. 2. 3 27 .7.4 7.2 Y :7
 
7 2 t" 6.9 27.s 21.7 7.4 _272- 9
I1'9 " 6.4 27.1 


7 2 IT fl * . T 7.2 6.9 - .1 7.-5 '7.3 7.l 2i '0 53
 

7 2 191A N ?( 1 . 8.0 7.5 i,.8 27.4 26. 9 7." 2: 6 8
7 2 1lf:4 V1 3,1-)7.' 6.9 6.4 2M. 27.7 27.3 0 1. 


I117 22 1784I97, C3C) ~ 7 ~ 37023 223 4 1 

S1 1394 C2 22 

22 1334104 C12 21 24
 

11 22 173N 8C3 27 
IIII C 28 2837 34i 2 1 4 C5 

It 2 IN 36 26 25
 
If 2 !934 C7 
 31 21
 

:7 2 1934 CS 23 29
 

It 2 134 C. 24 24
 
it 213M4 05?42
 
i1 2 19"?4 IM27 
 26
 

11 2 1K14 01 
 27 26 
13 21934 CI WO3 6.t 6.0 6.0 2t.928.826.7 
 6.5 25053 5
 

13 2 134 32 0.' 5.4 5.4 5.1 26.226.12,.1 7.2 27 26 40­
13 2 1084 C3 8') 5.7 5.4 5.3 26.125.9 25.8 7.3 19 19 53
 
13 2 1'34 883 . 6.3 5.8 21.0 21..8 2t.7 30.t 28.9 26.726.1 40 39 72C4 W 7.7 

13 2 1'34 C5 8) 5.i 5.7 5.5 26.926.626.5 3D.6 2N.3 26.726.7 7.8 30 32 40 r 
13 2 1?*4 C6 D(0 .:.14.9 4.7 27.3 27.2 27.1 30.629.9 26.727.2 7.1 35 34 36 W 
13 2 1334 37 8M 6. 6.1 5.9 27.327.227.1 8.1 30 27 45 
13 2 19r34 C8 9,0 5.7 5.2 5.0 2t.8 -0.526.3 7.9 27 29 27
 
23 2 1034 C9 S!00 5. 4.7 4.6 27.0 26.826.6 8.0 2929 22
 
13 2 17:34 '5 8M1 5.5 5.2 5.1 27.0 29.9 23.7 8.1 24 22 36
 
13 2 1134 -. l 4.7 4.8 4.6 26.526.025.9 8.0 16 16 29
 
13 2 13"8A,, [7 4.9 4.6 4.6 21.527.126.9 8.1 30 30 27
 
I8 2 19S4 CI 
 27 25
 
is 2 1934 C2 3030
 
28 2 114 3 
 282.
 
28 2 194 C4 
 35 35
 
18 2 91 C5 
 32 28
 
1@ 2 1334 C6 37 37
 
I8 2 134 7 3533
 
I8 2 1?3, C8 23 25
 
I8 21 24 C9 
 27 27
 
is 2 1W4 D5 
 25 25
 
18 2 P334 all. 
 24 25
 
28 2 !114 D7 
 35 35
 
21 2 :934 CI 
 17 18 93
 
21 2 8934 C2 
 2 24 102 
21 2 1934 C3 18 28 9
 
21 2 1984 C4 30.628.9 20.0 19.4 36 34 36
 
21 2 1934 35 30.628.3 20.0 29.0 
 24 24 94
 
21 2 1984 '. 30.6 .4 20.020.6 30 30 9
 
21 2 1984 C7 30 31 45
 
21 2 1984 3 29 29 13
 



Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Wet Season 
DATE EXTRA D.O. 0IY6EN FlONTEMP. MAi TEMP MINTEMP ALVAT.9ARD KJELDALn4tIA TOTAL TOTALORTHOS.DISK OLCROHYLL 

DATA7 PINV SA'PLE TCP ,ID 90f TOP MID BOr TOP 93 TOP OT ag/I ag/I pH N N 1822-NN93-MN02&3-N P P04-P A I a b C 
DAY IT"YN YI lIY* r': g/I 9/Ideg C degC 2fg deg degC degC 4;gC Ca) CaC03 1a/I a/I loll 1g/i g/l Po/ &7/1 ca co agI0 ofla saal 
II Kk8 X.X or N X I: 8.!XX .8 8.1 88.8 X.8 1X.1 I_!.X 18.8 xx.x IN 818 1X.X 1.8' 8.8 1.9x 1.X1 Xr.%%X.11 X.18 I RI 8 1xxII8 11I8 

---------- - -------------------------------------------------------------------- ------------------------------ -------------­
21 2 lH&4 . 2 9 9

21 2 101? 22 9 
21 2 064 26 26 27 
21 2 1-54 D7 36 3 22 
23 2 Ir4 Cl 7. ) 

5-o 5.4 4.9 25.6 26.0 26.0 21 19 5.7
23 2 1924 C2 73,) 5.4 5.4 2.1 25.9 26.0 26.0 21 20 5.8 
23 2 1784 3 730 4.1 3.6 2.1 25.4 25.4 29.3 21 21 5.E 
23 2 i04 4 730 5.8 6.0 4.0 26.1 26.1 26.1 19 18 5.9 
23 2 1984 C5 73,) '.3 5.4 5.4 25.9 25.9 25.? 20 18 5.9 
23 2 194 C6 73') 5.e 5.7 5.2 26.5 26.7 26.7 23 20 6.3 
23 2 194 C7 730 6.0 5.7 5.6 26.3 26.3 26.3 2 20 6.4 
23 2 194 C8 730 7.') 6.8 6.4 26.0 26.0 26.0 19 18 6.4 
23 2 19q4 C9 730 5.3 5.1 5.0 25.9 26.0 26.0 19 20 6.3 
23 2 190a4 D5 730 4.5 4.7 4.1 25.8 2.6 25,5 19 20 6.! 
23 2 1984 06 730 4.0 4.0 3.4 25.1 25.0 25.0 20 19 6.2 
23 2 19.,04 D7 730 4.0 4.4 4.2 26.126.1 25.1 18 17 8.2 
24 2 1 4 Cl 20 21 
24 2 194 C2 24 24 
24 2 1934 C3 87 17 
24 2 14 N4 3533 
24 2 1984 CS 20 2024 2 1984 (6 29 29 
24 2 1'904 C7 19 20 W 
24 2 1904 c8 30 31 
24 2 1924 C? 30 30 
24 2 1984 [5 30 30 
24 2 144 V6 30 30 
24 2 1934 07 30 30 
27 2 1904 CI 8 ) 6.2 5.8 5.2 27.027.0 26.9 7.6 2 20 27 
27 2 1984 C2 6W 5.1 5.0 4.6 26.2 26.0 25.9 7.2 21 20 71 
27 2 1?4 C3 0)) 5.3 5.6 5.6 25.9 25.8 25.6 7.2 25 25 22 
27 2 194 4 6'. 6. *5.9 5.1 26.8 26.4 26.2 32.2 3A.0 24.4 25.6 7.2 31 31 40
27 2 194 C E11) 6.1 5.7 5.5 26.4 26.0 26.0 31.7 28.9 26.1 26.7 7.3 25 26 31 
27 2 194 C6 E3) 6.3 6.! 5.4 27.2 27.1 27.0 32.2 0.0 24.4 24.4 7.7 34 33 22 
27 2 19?4 C7 lM) 6.4 5.4 5.2 27.0 26.9 26.8 7.5 30 31 4: 
27 2 I94 CO &)0 6.5 6.2 5.8 25.0 25.8 25.5 7.6 20 20 36 
27 2 19"4 C9 O 6.4 5.6 5.5 26.2 26.2 26.0 7.5 23 23 80 
27 2 194 D5 POO 5.5 5.3 4.9 26.0 N8.5 25.5 7.2 20 20 62 
27 2 1984 D6 6-)) 6.3 5.8 4.7 26 3 26.1 26.0 7.3 26 26 62 
27 2 1904 D7 ef)3 6.1 5.8 5.4 26.?26.826.8 7.5 34 33 40 
1 3 1984 CI 23 21 
1 3 19"J4 C2 23 21 
I 3 1?34 C3 23 23 
1 3 1984 C4 2929 
1 3 Ii34 L5 28 28 
1 3 14 C6 3232 
I 3 1904 C7 32 32 
I 3 1994 C8 24 24 
I 38994 (9 21 21 



-------------------- ------ - ---------
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Wet Season
 
-~~ 
~~ ~ -

DATE EITPA D.O. OXYGElN Pt'RC TE.. MAX IEMP KIN,IEI8 CKA T.WRD KJ.,."-Lr,*.,"IA TOTAk TOTAL ORTHO S.ISK CLOMOYL
 
- -- M TA- P(6 S4r0LE TP 0 T00P 
 1 TO( ,i/l H N '0)2-9 -N P 

Wly 6.402H YEAR TI£ *o 2 al r,'l , 'eoC degC degC degL C,7)3 CaCOi3 

hID MID DOT9 T P 1 T ,/l N N 1 N0247-i FQ4-P 9 a C 
le C dr,C degC ryI a71 e.l -'I rqII all ag'2 ac cflc tg3 w,10 *943
 

I 20 XX1 Y or N TIlT TI.x Ix.1 X0.X II,1 .x0 .I x.0 12.1X III. IIIX 1.1 X.i1 -.1 I.X1 I.IX 
 2I.01 I.2 ITI Ir IT X1X0 902 till 

1 3 li3?2 
It


3 0-
23 2 

I 3 20.74 D7 . - .
 
6 3 134 CI
6 1294 (.2 20 1320 19
6 3 174 3 

2 24
6 32 4 4 

:0 20

6 3 ]?.4 C5 

30 30
6 3 2;"4 C 

28 27 
6 3 2j84 (7 

28 27

6 3 1i34 C9 

29 r
6 3 2 34 CS6 3 19-',84 C9 24 24

20.1 
6 3 1%4 L5 2020 
6 3 234 06 20 19
 
6 3 1984 D7 
 30 29

6 3 19. Cl M0 ,.8 5.4 4.5 26.7 26.0 25.8 7.6 22 20 89
 
8 3 1 4 C2 R0O '.4 4.6 3.8 24.5 23.0 22.1 6.5 
 21 20 85
 
8 3 2904 (3 60 '5.3 5.0 3.8 25.0 23.1 23.0 7.3 
 21 21 67
 
a 3 1i'.:4 C4 N-) &.. 5.8 5.2 2t .0 25.6 25.0 
30.0 27.8 25.6 22.2 7.4 21 28 13
 
8 3 1'" 4 CO (&', .2 5.3 5.6 26.0 24.0 23.0 3.0 .3 26.1 25.6 7.1 20 29 62
 

14 K6-,) 7.2 6.4 6.2 i8.7 27.5 21.0 32.9 32.2 26.1 26.7 7.5 2N 2 36 M 
8 3 1?64 (7 -00 6.8 26.9 27.57.4 A.0 2:.0 7.5 30 30 49
 
8 3 ,-34 C3 0). 6.4 5.4 4.3 27.9 2.9 26.5 7.1 
 26 25 45
 
8 3 :34 C9 60 '.0 3.8 3.? 20.t 24.9 24.6 6.8 2020 13
 
8 3 1934 D5 800 5.9 5.4 4.0 24.0 22.5 22.3 6.8 
 29 2 45

)
8 3 2634 D-11 00 4.3 4.0 0.4 21.0 26.9 26.0 6.5 
 20 20 45
 
a 3 1904 D7 a,) .6 5.4 4.3 25.7 2.4 20.3 6.8 
 21 21 49 
12 3 1-14 c 8) -.6 4.2 4.1 27.3 26 20.5 7.2 '0 20 116 
12 3 19,4 C2 8:,k) 4.9 4.8 3.8 26.0 27.0 26.5 7.2 
 24 24 49
 
12 3 1934 C3 E-) 5.8 4.3 4.0 2a.0 26.0 25.S 7.2 21 19 89 
12 3 19,34 C4 K-) 6.1 5.0 4.7 26.3 27.2 26.8 31.2 28.3 23.6 26.7 7.6 25 25 58 
12 3 1ir34 C 0W 5.6 4.5 3.8 27.5 26.8 26.3 29.9 27.8 26.2 26.1 7.3 19 210 32 
12 3 1i-.. (6 e0x S.1 5.u 5.6 27.5 27.2 27.u 3!.1 30.0 27.2 26.7 8.5 30 30 40 
12 3 1934 V7 60 '6 5.9 4.2 23.0 27.4 2t.5 8.,1 31 31 27 
12 3 1984 C8 0) 4.2 3.7 3.3 20.5 26.9 25.5 7.5 
 22 20 so 
12 3 19104 (9 [0)0 4.9 4.3 4.1 20.5 27.0 26.5 7.5 25 25 32 
12 3 1934 05 00) 6.0 4.4 3.3 23.0 251.526.2 7.4 25 24 22 
12 3 2804 D6 8,)s 4.9 3.8 3.0 27.0 2..0 25.5 7.3 20 19 36 
12 3 184 07 8 5.3 4.6 4.3 27.5 27.0 26.5 7.5 2525 13 
15 3 2934 C2 22 22 
15 3 134 C 8 2"8 
15 3 I"4 C3 24 25 
i 3 I204 C4 28 27 
is 3 2962 (5 26 26 
15 3 I.4 C6 37 37 
15 3 984 C7 37 37 
15 3 I734 c8 
 34 30 
15 . 3 ! 4 C 3032 
25 3 1984 5 28 27 



DATE EXTRA 
DATA? 

1A . I.II YEAR 
it TO XXXX Y or N 

1 5 3 19 3, 4 

15 3 1?8420 3 IV4 
20 3 184 
20 3 1984 
20 3 1I4 
20 3 1?84 
20 3 1;34 
20 3 I2-4 

20 3 M184 
20 3 1 -r4 
20 3 1984 

20 3 1984 

20 3 198 

Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Wet Season 
[.0. OXYGEN EMiD TEMP. MI TEMP MIfNTEE? ALKA T.HWD KJEUt AIItONA TOTAL TOTALORHO S.DISKPONDSAftI-E TOP ID OT TOP ID OT TOF OT TOP D)T mg/I &/I pH N N N2-N N3-N H)23-N p P1)4-P A 8
TIME c/1 0q/I 9/1 deg C deg C deg C degC degC degC deg C CaC.O CaCJ3 i.I ba/I ma/Il i/I tQ/I mg/I mg/i c coxII. 1.X1 11 1 XI. X XX.X XX.1 IT.X X.X XX.X X xx XIXI I IX.T I.X X1 X1.xI 1 I.I 1.I X.Y .X X IX 

[ ; 3 0 
32 

30["1-'CI 4.2 3.8 3.3 27.3 27.4 27.2 25 25 7.3 15 15C2 4.3 4.7 4.0 27.0 26.8 26.2 22 21 7.3 26 27C3 5.3 4.1 3.3 27.4 27.0 26.5 22 24 7.4 25 25C4 5.2 4.3 4.2 28.5 28.2 2.0 33.9 311.6 27.2 26.1 10 17 7.6 31 31C5 5.4 4.9 4.3 28.2 27.9 27.0 32.2 30.6 27.8 27.8 is 17 7.5 26 26C6 t.1 5.2 5.1 2.8 28.2 28.2 31.7 31.7 26.7 27.2 23 2) 7.9 31 30C7 4.3 3.8 4.1 2Y.0 23.6 23.2 21 I 7.7 36 37
Ca t.3 6.2 5.4 28.8 2B.6 28.2 II 16 7.9 30 30C9 4.7 4.3 4.0 28.2 27.8 27.2 20 18 7.6 25 5D5 5.8 5.4 4.8 2.2 27.8 27.1 19 16 7.5 17 17V, 4.3 4.7 3.6 27.5 27.0 26.0 20 18 7.5 27 28
D7 6.0 5.4 4.9 28.3 28.0 28.0 16 15 7.7 32 31 

CHLORPHIYLL 
a h 

ma/i) og/n 
3 

ag/&3 
XII x lI HIT 

76
40 
31 
27 
W0 

58 
27 

207 
9 

27 
28 

31 

4 -



Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
 
.-.- -. 
 --.-.- -----.-.-.- - --.-.-.. 
----.-.- ----.-.- -------------.-.-.- --------.--.-.-.-.-.-.-. -.- .- .- ------------------------ .-.-.-.-.-.-.
- - .--


DATE EXTRA D.C. OXrSEN I-ODTE£. MY IE6P MIN lEn a:A T.H..0 riJLDEL ,)N.A1, TOTAL TOT ORTHO S.ISK DLOROPHYLL 
.............-
DAY M41H YE 
xI AX 4101 

DATA? 

Y or N 

fff7ir ,': TOP MID (3T 
4 Z'/ 60/o'I 

xrr1. 1 0.IA .1x 

TOP MID 617T 
decC dy 'Cde o 
1. 7x. 

1'I ST 

dg C de3 C 
.. 11.1X.I1 

TCP 

deg ( 

1.0 

FO 

-lea 

ag/ 
(a03 

'' 

11o/pH 
CaaO-? 

'77 (7: 

N 
r/l 

N 
*qi 
.ldi 

'2-N 1(23-N 4-13-1 
MjI mg,! aIr 

7.7...XI ,J I.X17 (I. 

f 0]4-P 
r0fI m'I 

A 

Cm 

Ix Ix 

a 
m/a?l 
1i0 

t C 
/1W ag/a3 

'11 40la 

11 1?'4 4.- 4.7 c. ,/ 27.9 "12.1 2 . .. 

if 6 13f74 5.7 '.4 ".27.i 2 . 2.5 '7 1? 7.: 1.1' 2. 3 40 

it 
1341-04 

6 1Il4 
(5 
f5 

, .s 
'.r 5.6 

5.t 
5.1 

27.3 25.. 24.5 
2.7.227.1 26.4 

22 
32 2 

.G 
14. 

0.24 
1.40 

,. 

.2 ',V 

,. 
0.0' 

2322 
25 25 

13 

21 
if 6 39P4 (1 K 7.3 7.0 t.3 27.2 27.0 25.8 26 23 8.2 2.6 ,.1 0.15 ., 32 32 2.7 
It 

11 
i 

6 

6 
6 

194'(3 
!94 

1734 

C.4 

(9 
3(3 

',1 
, 

.) 
7.4 

7.') 

.2 6.1 

7.' 7.4 

,.7 6.1 

27.1 20.1 

N.-- 20.3 
28.3 2.3 

26.? 

2.3 
t.3 

21 

5 

I8 
tv 
55 

.3 

1.8 

I1 

.2 

0.00 

1.02 

h,0.0 
. 

".,. 

. 5 

1... ? 
,, 

0.7 
0.0? 
0.04 

30 30 

75 7, 
300 

(2.7 

(2.7 

500 
II 
II 

0 
6 

3 94 
31"94 

D-
2? 

Si 
Z;i3 

5., 
5.? 

5.4 
6.1 

5.5 
6.1 

27.2 27.7 27 t. 
27.5 27.4 27.3 

53 
50 

t,) 9.5 
;3 9.5 

0.00 
3.;1,) 

cc'.;.v 
(..,2 0 

50 
f.. 

53 
51 

3 
32 

17 6 19V 1 30 S' 
'7 

31 

6 

6 

i1/,4 

?124 
C3 

(4 
3-) 30 
., i) 

17 6 1994 E.5 .5 24 
17 6 134 C4 23 213 
17 13'fa4 C7 33 30 
17 6 133. C? 39 30 
I7 
37 

6 
5I 

314 
499 

C? 70 70 -4 

17 0 IE4 5, 1544 
1? 
!9 

6 
6 

30 'A 
I334 

D75.,Yl 
C2 T .8.5 6.5 5.5 2?.3 20.0 27.3 7.5 30 32 19 

19 

11 

6 

6 
3>34 

13334 
r3 

C4 

E-03 

E0,0 
11.7 
11.3 

0.6 
9.2 

9.0 
7.6 

29.8 28.4 27.9 

N ..1 23.1 27.6 34.4 28.9 23.3 :5.0 
8.8 

8.3 
v ) 

3030 35 
19 6 134 (5 .,A I3.9 9.3 7.9 2 8.28.0 27.3 13.9 28.3 22.8 215.6 P.5 25 24 69 
1? 6 1334 GO 1-o)30.7 7.7 6.6 21.0 29.0 27.4 31.7 30.0 25.0 26.7 9.7 5 25 45 
39 
39 

6 
6 

39K4 
134 

C7 
C? 

FX0, 
*) 

3r.2 
5.7 

6.7 
5.2 

5.3 
4. 

20.5 
303 

27.0 27.1 
27.9 27.0 

0.0 
1.6 

30 30 
3033 

(2.7 
3 

19 

19 

6 

6 

39i4 

394 
C9 

55 3-X-
.003 8.7 

3.8 9.2 
6.9 

8.8 

30.1 

30.9 

21.4 0.2 
).7 30.5 

9.4 

9.6 
76 75 

W090 

(2.7 

3 
19 

19 

6 
6 

1924 
1084 

M6 
07 

P1.) 

.i) 

8.0 7,9 

9.4 9.3 

7.7 

7.9 

30.1 -?.6 23.3 

29.9 29.4 26.7 
i1 

9.1 
f.) 50 
!_0 ) 

!1 

27 
22 6 1934 C2 31 !2 
22 6 1934 C3 8 219 
22 6 I?q £4 

C 27 
22 6 9*4 £5 23 23 
22 0 1934 U 20 27 
22 6 184 C7 32 31 
22 6 3934 (8 2 30 
22 6 I314 C9 71 72 
22 

22 
6 I04 
6 1934 

01 

B.4 
92 91 
51 54 

22 6 1934 [17 53 53 
27 6 1734 C2 '400 4.5 4.2 4.2 27.2 27.1 21.1 7.3 15 17 43 
27 6 19,14 C3 80 4.8 4.4 4.2 27.6 27.4 27.3 7.5 1 19 5 
27 6 394 C4 30) 8.0 7.0 7.6 27.3 27.2 27.2 32.2 31.1 26.7 25.6 8.2 20 20 43 
27 6 MI4 CS W00 5.3 4.8 4.5 27.4 27.2 9.1 30.5 30.0 26.7 25.6 7.3 18 20 43 
27 6 1784 6 800 4.7 4.5 4.0 27.1 27.0 26.8 32.2 28.9 26.7 26.7 7.8 17 16 (2.7 



Weekly 	and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
 

DATE 	 EXTRA P.r. OIYGEN 8LE TEM . NA, 'E1" MINTEMP78 ALKA T.HARD KJELWD,3L?,tIA TOTL TOTAL THO S.DIS| CHI.OMOaYL 

DATA' P:.,0 .-- E T1,MID KT 1UP MID 3;JT LI )i T(,' B0 rq lleq/! pH 4 N W-02-N M03-0 W1Q-'14 F Fj4-F" A P a b c1.e 


EY tP'ITH YE4 - .'l !./l t/I -Jl ,e..o ,leaC dpa C (L,'0.Caf(!3 0q/1 "/1 &all m/I g, o,'I n' :. ci mg/.3 M ,q C IeoC jegC C jeoC 

11 I1 'IX1 'ior h : 1,IA (1..18.1 I.XLfI .1 V.4 XZ.x it., X/.( CY lix XI.A X.(X 1.X I.XX 1.11 iX..l I.'t YX xx Ix XXXI (III x1yl 0X 
.............. ......................................... ......... ................................ ...........................
 ............................ ........ ........ ........................ .............. ...


27 ="' 5.5 :7.' :7.1 :", >.' 	 20 22.7 9.4 
.. ;I:? -7 .. "..7 . . z 72r3 , . 2 . s i. 


27 6 I;c4 ,i . .2 3.0 2.1 ;3." 2;. ?.3 3 37 It 

27 0 .4 [,5 E') 7.1 7.1 7.0 2.4 ,2 .3 ".2 9.3 3 37 1I 

27 6 13: 4 DS Z..j 7.4 7.4 7.4 q0.0 27. 27.8 91.2 5 35 16 

27 6 I'm D7 -y4) 7. 7.4 7.4 2 . 8.0 . 9.4 40 40 5 

21 6 1?14 C2 15 15 

21 6 1,:4 (3 2020 

29 6 jj0' (4 2,3 20 

29 6 1".4 (5 23 23 

29 6 3I'4 C6 15 15 

29 4. 3'f84 C7 2 20 

29 6 I3)4 C 25 2 

29 6 M 4 C? 3 35 

29 6 19:34 [1 37 37 

2f 0I 34 . 33 33 

6 1084 07 15 37 

7 1364 (2 22 23 (2.7 

9 7 134 (3 22 22 43 

9 7 15I4 (4 30. 31.1 2." 24.4 35 35 5 
9 7 134 LS 30.6 30.0 21.7 24.4 23 24 13 

9 

9 

7 

7 

r64 

1784 

C 

C7 

30.6 30.0 26.1 26.1 272 
3 30 

6 
16 n 

9 7 194 S 30 30 45 ... 

9 7 3M.4 C9 25 25 27 

9 7 1 1 115 20 21 24 

9 7 1914 06 25 27 67 

9 7 17 4 D7 28 2 27 

I 7 1334 (2 720 5.3 5.1 5.0 27.8 27.1 28.0 17 33 7.! 0.16 0.7 0.(0 (0.01 0.,1 0.27 0.01 25 25 

33 7 1-4 3 30 4.8 4.6 4.? 28.1 2S.1 28.1 Y) 27 7.4 0.54 0.3') 0.07 0.01 0.17 0.27 0.14 20 2 

11 7 15'34 C4 ."Y 1 .36. 6.) 28.1 2S.3 28.0 20 Is 7.5 0.90 0.16 0.04 0.15 0.1i 0.2) 0.03 33 33 
33 7 1;-4 C E7 6.7 6.4 6.1 23.0 28.0 21.0 20 16 7.5 0.58 (.2 ('.04 0.27 fI51 0.27 0.08 25 25 

11 7 l134 (. ;3) 8.3 7.9 7.4 2.2 '8.2 29.2 21, 21 8.6 0.78 0.18 0.03 0.30 ).-33 0.23 0.10 30 32 

It 7 1984 7 830 7.1 6.8 6.6 23.3 73.2 28.2 22 19 8.1 0.78 0.21 0.04 0.37 (1.43 6.25 0.30 30 30 

It 7 P44 C3 S3) 6.2 5.7 5.7 28.3 20.3 2S.3 18 1; 7.7 0.72 0.25 0.05 0.52 v.57 .2,) 0.0W 23 30 

11 7 I14 C9 230 11.3 11.3 11.2 28.0 2.0 28.0 31 29 9.5 1.00 0.27 0.04 '(.0 1 fF29 0.13 27 28 

I1 7 1924 D5 83') 6.5 6.4 6.2 80.0 :0.0 23.0 4') 36 9.2 0.46 0.17 0.1 0.01 (.20.3? 0.23 20 20 

11 7 1924 06 e30 :3.0 12.7 12.5 29.4 .3N.4 2.3 33 30 9.6 3.0) 0.18 0.0! :b'.') 1.3B 0.21 25 25 

33 7 1?4 D7 330 10.7 10.6 10.5 28.3 23.3 20.4 37 34 9.6 1.4') 0.14 ').01 K,).OI 0.45 0.22 30 30 

16 7 1384 C(2 00 4.2 4.1 3.e 27.0 27.0 2.9 7.1 27 28 (2.7 

16 7 3104 C3 ;,/j 4.1 4.0 3.1 27.0 26.9 26.8 7.2 23 24 24 

!6 7 1"84 C4 .00 ,. 5.1 5.0 27.0 26.7 2.8 30.6 31.1 25.0 25.6 7.3 31 31 24 

16 7 1K4 C5 .,):' 6 4.2 4.1 26.7 26.. 26.6 33.7 2.4 26.7 26.1 7.2 25 25 (2.7 

16 7 394 C4 )0 4.4 9.1 4.0 27.2 27.1 27.1 33.3 30.6 27.8 :6.7 7.4 30 30 61 

16 7 1 4 C7 V,?) 3.8 3.7 3.7 27.2 27.1 27.0 7.3 30 3! 13 

16 7 1904 (8 'Y) 5.4 5.3 4.? 27.1 27.0 26.? 7.3 35 34 8 

16 7 19"34 Cl? 30 9.1 8.7 8.7 27.2 27.1 27,0 9.4 30 5s 27 

16 7 1934 05 800 6.5 6.3 6.2 27.2 27.2 27.1 9.1 29 29 24 

16 7 1984 D& 60 6.4 6.3 6.1 26.8 26.7 26.6 1.1 30 30 (2.7 



Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
 

DATE EXTAA f.t. OXY6N ffeifl TEMP. MAI TE~MP MIN TEMP LVA T.IiARO KJELDAJL nA9NIA TOTAL TOTL ORTHO s.DIS CHL%'C0YML 
----------------DATA? Fqi' " E Ttf MIt hOT T(f MID OT TOP 'T T 1 4'[sT so!l mg/l pH N N ")2-N t,-N !X2k!-N P F;)4-P A 8 a b C 

DAYI,.4T1THYEAF 
It kt 0 (i : r N :: 

-a"I wo/1 , 
yX.' ,y.y I .X 

0lea eaI leg ( ,legC eg Cd e 
11*.X Zx .f t .x (I.t 0I.X X It 

C C; i',L (aC(,3 
X. W lYV X1.1 

lg /I 
I.AX 

/ 
f.'" 

m7i// 
X.Xf 

/1 
T.YT 

m'i 
"0.1f 

Pol 
'.Xj 

&QII 
X.0 

,:a ,em Ag'i mgm/n3s/a3 
Itx f I lII*" Ixxx W ; 

1? 7 1i' -

18 7 1 84 (4 2 5 

is / 1,?34 CS 20 2') 
18 7 !W34 30 30 

[a 7 I37,4 C7 26 26 

IA 7 19'j4 ( 25 

19 7 1/84 u 33 32 

18 7 1304 T 36 3 

18 7 Ki4 DL 2 2 ,3 
Is 7 I94 17 32 32 
23 7 1424 C2 4"a) 4.4 4.2 4.2 :7.827.327.3 7.3 30 9 <2.7 

23 7 04 (3 1!3) 4.3 4.6 4.6 27.727.727.6 7.6 30 30 (2.7 

23 7 1If.4 (4 .'0 5.3 5.4 5.2 27.4 27.3 27.2 32.8 .0.0 25.6 45.6 7.6 21 30 (2.7 

23 7 1984 C5 E.-') 5.5 5.! 5.3 27.427.3 27.2 34.4 29.4 23.925.6 7.5 28 32 
23 7 19"34 CS EX, 5.5 5.1 4.i 27.E27.727.& 3-.8 3.0 27.227.2 7.7 30 0 (2.7 

273 7 1404 C7 €:9) 5.1 4.3 4.7 27.7 27.727.6 7.5 30 19 

23 7 19S4 C? i') 5. 5.0 4.7 27.3 27.3 27.2 7.4 30 30 37 

23 7 174 ( l 0. 7.8 7.7 2.3 27.327.2 9.5 22 67 

23 7 1K4 ,5 E:.X .! 6.2 5.') :. -9.:- 9.1 9.6 30 0 8 
". 7 1934 t! .' 11.1 111.710.2 27.9 :7.9 27.8 9.7 25 29 72 

7 21-34 87 IX' ;.7 ?.2 9.1 27.8 7.7 27.6 9.8 302 24 

25 7 MT4 2 30 30 

7 1734 (430" 
11 7 9,44 U125 

.5 7 13'4 (5 2525 

25 7 1"4 ':0 29 
25 7 19 4 (7 302­

25 7 1"4 (18 30 39) 

25 7 1934 C? 25 25 
2 7 194 15 35 
25 7 1924 3029 

25 7 19P4 [17 25 25 

3(0 7 1'34 C2 1(m) 5.3 5.3 5.7 28.729.7 8.7 7.7 35 40 40 

31) 
30 

7 1904 
7 l17t 

(3 
r4 

8 ') 
3 ,. 

5.1 4.3 4.8 28.5l8d.4'3.4 
1.0 6.6 6.5 2.5' 23.3 "1.2 32.8 30.0 25.025.6 

7.6 
8.1 

30 30 
27 26 

29 
3 

30 7 1904 C(, t() 7.? 7.3 9.2 28.1 213.0 27.9 35.029.4 25.024.4 8.5 2222 69 

30 7 I'i4 C6 .'3) 5.3 5.1 5.0 28.2 23.1 28.1 32.2 28.9 27.3 27.2 7.8 27 29 (2.7 

33) 7 1i.74 7 .' 5.') 4.7 4.6 :.4 28.4 J8.3 7.6 26 23 (2.7 

3') 
30 

7 13'4 
7 1r?4 

(1: 
C? 

?"A 
"'(-) 

5.3 5.6 5.5 
12.) 11.611.4 

3.2 
3.1 

Z3.1 
2.0 

27.6 
27.9 

7.5 
9.8 

3537 
25 24 

i 
W 

30 7 1734 V5 7') 8.5 8.4 7.' Z1.0 29.9 29.9 9.4 30 35 43 

,0 7 1984 u ,')" 11.210.710.6 2.4 2.4 28.4 9.? 2? 23 37 

30 7 1934 D7 70 10,6 10.4 10.3 23.7 28.6 28.5 10.0 229 35 

1 8 1IN.4 C2 3940 

I 8 1?24 C3 25 25 

1 134 C4 22 25 

I 8 194 C5 20 20 
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
 
- ----- -- ----------.
------- . .- --- ­-.. --- ------

D TE EXTRA .0. OIY607N MAXTE MiP TEP LA T.'IARD kt NIA TOTAL TOTL ORTHO S.DlS CHLO PH LPED TE M%. M1IN KJEL.W-L 

DATA ' P .-4 fOP 1 N C MID TOP U O
iO .PLE M1D O.T " I T MI r W T to -:3 C' 3-ilg /I g/I pH N UI 11 >.N - N t pI F F )4-P A B ac 

[0 Y t H Y . T' -I g al rs 1 I o C oC * C C deg C deg C 3 3I eIt ,Je 4t lea -legC CaCO CaCC ma l l K/I 3/ 1 /]/I rc!'I o/l l CMC m6343 o/a 0 4 !4 4i f i' 01( r H ). X . 18.7 . Y1. x077' .04.' 8 1 IX.X1.1 8 x.t XI E.X x YT x XXX X X .X XX ( .xX y l " 1.( YX. X X X X X02x81 X.( X 

-------------------------------------------... . . 

r 4 4:3 

I 133?4 ' 1;534 43 4.)33 3: 
9 II4 D525 27 

I 8 1r4 [, 

I a 1734 [ 

't n
 
33 31 

6 8 [914 r 
30 30 1I 

6 8 1 , 26.7 5.6 27.3 27.8 

6 3 1 84 E5 
 255 16

27.3 27.2 27.8 27.3 2 20 296 0 1984 C6 26.7 27.8 27.8 27.2 

3 1I33, t 0 37
6 3030 23
 

1"34 6;
66 88 1f34 30 30 8
 

6 8 134 El 3'"0 30 5
 
6 8 1I94 5 25 25 35
 

6 30 35 (2.7
8 VIZ4 16 .
-5 27253035
 

8 48 
 C2 83 S.1 5.9 5.8 27.7 27.8 27.88 8 19 4 CQ r330 5.3 5.0 5.0 27.6 27.6 27.6 14 10 7.9 0.30 0.85 0.,)5 0.(h) .05 0.12 30 3021N ? 7.M 0.72 0.59 0.04 0. 5 0.1') 0.21 0.070.07 25 25
 
S ? 1'?334 C4 
 93) 3.: A.6 8.3 27.0 27.0 27.0 1? 17 i,9 0.7.4 0.15 0.05 0.5 0.54 0.22 0.07 70 21 r­8 8 li4 CS 030 4.7 6.4 6.3 26.9 27.0 27.0 19 15 e.6 0.0 0.07 0.04 .I ('.24 0 03 20 21S I -4 . S .03. 7.0 6.9 6.5 27.5 27.5 27.5 23 21 

rr"
5.5 0.70 0..0 0 .05 0. 3 . . 0.04 2 8
 

8 8 19$: .7 030 7.1 6.9 .6 27.4 27.5 27.5 20) 17 6.2 0.0 0.12 0,A5 
 0 17 ' 22 0.0 0.10 25 23
 
8 0 I3 4 3 30 .2 7.4 7.2 27.1 27.1 27.0, 
 19 16 .3 0.7 a 0.10 O. N 0.01 .9 .: 2 0.0W 25 25
 
8 8 li3?4 C61 07') 12.1 12.1 12.0 27.3 27.3 27.3 29 23 10.1 
 ).2 0.07 '.04 0.06 0.,4 (,.7. ').19 24 25 
8 8 13-4 05 3') ?.u 9.0 8.8 27.0 27.7 27.7 46 44 ?.7 1.10 0.07 0.('5 0.0' 0.5 0..2 0.3 30 32
 
8 S 1734 05 030 10.7 10.4 10.4 .7.4 27.3 27.2 27 23 10.0 .14 0.14 .03 0.01 . q4 .7 0.11 ^8 8

8 8 1 H4 N , -70 1 .? I10. 10 . 7 1 ).02'3.0 23 .0 
 34 133 10.2 1 .4 . 0 .04 . 3 . i ' 35 0 .17 ? 30 

13 8 1974 C ^ 80) 5 . 5. 4 5.4 27.7 27.7 7.0 3030 56 
13 8 1984 C6 (0 3.9 4.0 3.? 27.2 27.1 27.0 .5.5 51 16 
13 8 13 C44 8(0 . . ., 5.5 27.4 27.3 27.3 32.8 30.0 25.5 :"5.6 7.0 25 23 (2.7
13 8 1 4 (5 '.) 5.3 5.0 4.3 27.4 27.4 27.3 35.6 N2.? 26.7 26.7 7.0 20 21 (2.7
13 8 194 66 C"', 5.3 5.0 5.0 27.7 27.6 27.6 34.4 31.1 27.8 27.8 7.0 30 30 19 
13 8 1924 C7 .. 10 4.7 4.6 4.5 27.5 27.5 27.5 A.7 31 31 It
13 8 19 4 C . 7.6 7.3 27.5 27.3 8.17 7.5 27.2 5 25 43
13 8 1564 C6? ..") .3 6.0 5.9 27.4 27.4 27.4 7.4 2425 27 
13 8 19N4 (75 8",0 6.9 .. 4 5.9 27.2 27.1 27.) 7.3 20 20 61 
13 8 1084 D6 h.0 7.7 7.6 7.4 27.7 27.7 217.6 8.2 28 28 32 
13 8 194 7 B'o) 8.7 8.5 0.6 27.7 27.7 27.7 9.0 29 30 51
15 9 194 E 2925 
IS 8 I94 C3 25 2515 8 1984 C4 23 25 
15 8 14 (5 25 23 
15 8 1934 C6 2158 
15 8 194 C7 

30 33
Is 8 1984 08 20 21 
Is 8 1784 C9 25 23 
is 8 IM4 85 23 20 



----------------------------------------------------- ----------------------------------------------------------- 

Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
 
.... ........ ...-........... ....-.....................- --.. . ...........
.... ...
 . . . ...... .. . ... . ... ..-----.------------ - - - - - - - - -
AIE EXTFA 1'.0. OXYGEN KM)0TEMP. MAX TEIK- MIN TEMP ALXA T.HIMD 
 KJEL.VL AMMONIA TOTAL TOTAL OTH S.DIS t"I.OMOPHYLL ------ .. PC.D- -A "lE Re MID POT Tce till, POr TOP 80T TOP 6)? Egli ag/I PH N N J32-N 4)3-N 12'&3-N P P04-P A 9 C


[NY JIM YEAR
0"(E .'l ma/l Wl -*Ie( ic C leq C deq 1 -lo C ,Je?C 4PrC C4Ca03 CC3 agIl t91rNl r d I -1c 'I sq' i ca .1 Eg/ msa/ oa.'=3L9-3
 
to It fy'( '7 . 1. Ix., 1f.1 71.7 11.1 17.1 xx1 1.8I Ify y X11'xI t 8 t-.g Y*3f (.11 t.lx 'Y." I." x i X T f7 lf~v 11iix; 

IS . .0 WI -------------------------------------------------------------------------------------­7,.9

15 1!;:4 ,

-
 "
 - 4. 4. .7 ­

1) 4 f 4.- 3.9 3.8 2:. 2.; 2.1 I 7
 

20 C4I04.7 5.) 4.f 4.0 27.7 27.7 27.7 3-E N.A 
 6.7 27.8 ".1 
 'Z 22 21 
20 e 3304 C s")0 5.7 5.1 51 27.827.827.7 35.628.9 -t.7 .1.320 8 1'34 4.5 4.3 4.2 217.7 27.827.7 35.5 30.) 28.0 2%.02 20 20 29 

U
2f) Iy C? 4.' 4.4 4.4 20.2 9.2 28.; 7.2 22 22 19 
32 32 19
 

29 3 8i34 C 0'.) 5.3 5.3 5.2 27.227.727.5 7.3 
 2) 20 (2.7
X, 8 1 ? C9C " l.1 5.2 5.2 2.1.2.II 28.n 8.4 
 33 SA
 
20 8 IC034 [6 ecX t.t. 6.3 6.0 '7.1 27.3 27.7 
 9.3 
 1'3 28 24

20 p 1734 M4 814) 7.3 7.1 7.1 7d.5 28.4 28.4 9.3 
 35 35 3
20 8 1'K34 ['7 0 3) 0.0 2a.4 23.42.3:.2 q.2 
 9.5 
 3 24 

.8 1I4 C2 
2 25
 

22 8 1M04 C'

2? 8 198.34 25 25 

2? 24
22 8 14 
 C5 
 22 24
22 8 1934 .0 
22 8 I .I4 C7 22 

25 29._

22 8 1r, (7 

30 32

22 . 3) 
 C ~30 30 
22 1*?.?4 C, I-

K6 36 40 r22 8 l,:'. 

25 25 

22 a Ii 4 06 
3234 122 I730 


30
27 8 1?)4 C2 17) 5.0 4.7 4.9 28.3 23.02?.3 8.1 
 2 30 13927 8 1'-l4 IA "'i)4.7 4.7 4.6 28.1 2?3.I 2'<.1 8.0 2 2 '99
27 8 164 C4 6.",)5.3 5.6 5.6 a3.2 28.2 -8.2 32.2 30.0 27.826.7 8.0 N 30 85
:7 e11,'4 C. ,0 5. 5.7 5.5 27.7 -­7.7 27.7 34.428.9 215.625., 9.0 23 23 27 
27 9 li6! 
 (6 S,)) 5.4 5.3 5.3 28.1 28. 18.1 3,.0 30.0 26. 27 8.0 30 30 21
27 8 I4 C7 Df', 5.9 5.8 5.8 23.328.3 '"8.3 8.1 30 30 (2.7
27 8 1984 (. F-) 5.3 5.1 5.1 1.0 2N.027.8 8.0 33 30 67
27 8 10"04 C &(; 5.6 5.6 5.6 :. .8 23.8 20.0 9.5 40 40 4

27 8 1Hi4 D5 97-' 5.? 5.8 5.3 27.0 2-.9 27.7 9.7 
 30 30 5
27 8 14 VA 8W 7.0 7.0 7.0 2.2 -0.2 2.8.2 10.0 30 30 (2.7
27 8 194 7 ') 7.4 7.4 7.4 'N.6 20.629.0 10.4 
 30 30 64

29 8 134 231 32
2" 8 I3?4 (3 22 23 
29 8 I4 C4 

29 2
29 8 1984 C5 25 2529 8 1i:4 68 
2524
 

2 8 04 C 303N
29 8 1'?4 C 352? 8 3034 C? 

40 40 
29 8 1 .4 

1( 25 
8 0~3; 08. 3037029 8 19S4 D7 .0 30

3 9 11:34 (. 35 (2.7
3 9 1984 C3 25 25 33 9 IN14 (4 33.330.0 25.625.6 
 25 28 45
 



DATE 

DAY MONITHYEA 
yI Z (il' 

£i1A 
DrTA 

I 

Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season 
------------ ------------------.-.-------....-... -.---------.------.- ...------ .- ...---... ........................ ..--- -- ------ - - - - - - - - - ----­

:.0. OXY6EN KINDTEMP. ,M41TEMPR MIN TEMP ALVA T.66$D KJELALI AMtOIA TOTAL TOTAL ORTHO S.DIS OCItC(ffUt.
FOU, '.:"FtE TAP M10 K T TOP MiD b.T TCP VT 'OP PuT sq/1 eq/I pH N 11 18)-N U03-N 1)2t3-N P F04-P A a b C 

"IME so/1i0/1Me11 *1; deo C degC 4e9 C leg C ,ea C ,leg C CaC03 CaCO. eqI so/ * I ./ IEg/l "31 01/1 m/il cm ca Qq/s3 t./a. sl'l 
:t ( IX. yl.(. .. " .1 t.f! v I.( t.Il (I 11.1 I. X.11 f . . .1K (1 1. I , 1.0 11 IX kyl (lyf ' I 

---------- --------------------------------------------------------------------------------------------------------------------------- -----------------------------------­
3 i I" 

34.i:. 1 '.4 

3 
3 

'i 
9 

i1 
1K4 

( 

0 
03 

42 4 47 
3 9 I1 V45 25 45 
3 9 19e4 06 32 2 37 

3 

4 
4 
4 
4 

9 19,4 

9 13.4 
9 1964 
? 19N 
9 11934 

DI 
c 
C3 
(4 
C5 
C. 

..9. 5.7 5.6 5.5 27.5 27.6 27.6 
I2.) 4. 8 4.6 4.3 27.127.2 27.1 
3) 5.? 5.8 5.6 27.0 27.127.0 
?30 5.3 5.6 5.3 27.127.1 27, 
030 5.4 5.2 5.0 27.227.3 27.3 

9 
16 
17 
17 
19 

7 
14 
15 
14 
I 

8.I 1.67 
P.1 0.57 
9.2 0.72 
8.3 0.78 
8.2 1.57 

0.22 0.04 0.06 
0.31 0.03 (.01 
0.37 0.u4 0.05 
0.43 0.05 (.01 
0.43 0.04 0.02 

- ) 0.13 O.o 
0.02 f. 11 0.07 
0.1( 0.07 0.04 
0.05 ').21 0.08 
'.. 0.12 0.06 

33 35 5 

4 
4 
4 
4 
4 
4 
5 

9 
9 
9 
9 
9 
9 
9 

1?34 
1984 
1"1 
1i'14 
l934 
1 4 
1914 

1,/4 

Cl 
ce 
C? 
Il 
)L0 
07 
2 

C3 

73. 1Q.26.1 5.9 27.527.5 27.5 
('30 6.0 5.9 5.9 27.2 27.227.2 
130 6.4 6.2 6.1 27.4 27.5 27.5 
630 t.6 5.4 6.0 2.' 26.3 26.3 
F0 3.0 7.7 7.6 27.327.4 27.4 
E30 6.3 6.9 6.1 27.5 27.5 27.5 

16 
16 
1, 

33 
2N 
31 

13 8.4 0.27 
13 8.6 0.53 
32 9.2 A. 
3) 3.7 0.59 
26 9.5 0.43 
26 9.7 0.32 

0.2 
0.14 

0.37 
0.2 
0.26 

0U13 
0.04 

3 

0.04 
0.02 
0.62 

0.04 
0.5,, 

Q.1-
(.01 
(.01 
(.01 

A.07 0.0.9 
0.07 0.03 
0.:), A.17 
).24 0.15 

0.(1 0.21 
A.0, ,.24 

0.05 
0.06 
0.07 
0.08 
0.1I 
0.14 

27 30 
, 

03 
mr 

im5 9 176 4 C3 21 30­

5 9 1904 C5 26 27 
5 
5 
5 

9 
9 
9 

134 
1734 
1934 

C6 
C7 
(Q 

25 23 
32 33 
30 30 

5 
5 
5 

9 1M4 
9 1l4 
9 1924 

C9 
5 

IQ. 

37 40 
25 25 
30 30 

5 
10 
10 
10 

? 
9 
9 
? 

174 
1134 
19:34 
194 

D7 
C2 
C3 
C4 

E0 
e0) 
S,) 

6.2 5.6 
6.e 5.8 
7.2 6.7 

5.2 
5.3 
6.3 

27.0 
26.8 
27.2 

26.6 
26.3 
26.9 

26.5 
26.2 
26.7 33.3 27.8 26.7 28.8 

7.6 
7.7 
6.8 

34 34 
30 30 
25 26 
3021 

8 
32 
32 

10 
10 
10 
10 

9 
9 
9 
9 

1784 
1734 
1784 
1734 

C5 
C6 
C7 
C3 

8W' 
SOO 
80 
P)) 

7.9 6.6 6.0 26.7 26.3 26.3 34.4 23.8 27.827.8 
6.? 6.2 5.4 27.426.926.3 30.027.8 2.4.7 2Y.7 
7.4 6.8 6.4 27.527.026.9 
7.3 7.0 6.6 27.3 26.6 26.5 

8.0 
7.6 
7.6 
7.4 

19 20 
25 23 
32 32 
28 30 

77 
19 
27 
21 

10 
10 

9 1"4 
9 1?4 

C9 
05 

ON) 
M 

7.9 7.4 7.1 27.0 27.2 
8.0 7.3 6.9 27.4 

2.5 
26.6 

7.4 
9.2 

25 28 
' 23 

53 
19 

10 9 1994 V6 00 7.1 7.0 6.5 27.426.726.5 9.3 . 30A 43 
10 
12 

9 192 4 
9 17.4 

07 
(2 

66) 7.7 7.1 6.8 27.626.6 27.1 7.4 32 32 
3031 

32 

12 
12 

9 
9 

I9S 
191,34 

C3 
E4 

23 23 
25 2 

12 
12 
12 

9 1934 
9 1"84 
9 1984 

CS 
C6 
C7 

20 20 
28 25 
32 35 

12 9 1984 c8 23 23 
12 9 1984 C? 2525 



Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
 
DATE EITFA 

D TA 7 
D.O. 

FPf b ' ; * E 
OXYGEN 

T OP MID 
FCK.3TEMP. 

9P,T(4r nMI D RT 
MAI 2EMI, 
'.. E ' 

MIN 2EW 
I ( e ) I 

ALKA I .WFD 
g/ lI / pH 

KJELOA)L A'MOcIA 
N N 402-N w , N 

TOTAL ToLk 
,2' ­; F 

OrPHO 
C,4-P 

S.DIs 
A 6 

(Ot!.YLL 
a b C 

PAY MIIATHYEAP 
11...lit, ' 

II.' z9;2 KI.l 
47. 

110/1 deg( 
I.X. ..2 1. 

eCde C dq C 
1. . t1. 

eC C 
X U... . 

e (41 C c 
.1I..1 .1. 

c )arC(C'3 
(Y i(1. 

00il 
... -. 

q/1 
.1 

za/ 
I. 

~.I 
. 11 . 

tc'2 P"I 
.. 

491 
. 

ca so/1~'3eg' gl.;a 

22 1;+ 5[7 
3 ' 

17 !f201 .2 ' , 5.7 5, .3 7.4 27.3 27.3 4.9 
1r 

17 
17 

17 

17 
17 

17 

1 

17 

19 

9 14 
9 I?94 

9 1?:34 

; 

9 
3 M934 

9 1p?4 
7 194 
9 1994 

9 194 

3r?4 93-') 
C4 0)
(5 :.v. 

C N.) 

*7C7 0 

k4\,(2 ., 
CS 

E3 K-) 
oz 9-)) 
P7 M18 

C2 

1.4 6.2 5.8 27.4 27.3 27.2 
7.3 7 .0 6.7 21) '.9 26.9 32.2 n.9
6. 6.5 6_ 27.0 21.? 26.6 34.427.2 
5.5 5.2 5.0 21.5 27.4 27.2 29.4 27.8 
6.2 5.7 5.8 27.6 27.5 27.4 

7.3 7.2 6.6 27.3 27.2 27.1 
MKA8. 0 7.7 27.3 27.2 217.0 
8.1 7.5 7.4 27.2 27.0 26.9 
7.7 7.3 6.5I 27.627.427.3 
7.9 7.6 7.5 27.9 27.7 27.7 

27.6 

26.7 2,,.7 
3.9 25.5 
26.7 26.7 

7.1 
7.3 
8.2 

7.8 

7.7 

7.8 
9.6 

9.5 

9.4 

9.6 

30 33245 
3 5 

2321,5 8 
2829 32 
40 41 16 

35 39 40 
32 34 32 

28 29 29 
40 41 35 
43 43 32 

38 38 
19 
19 

9 5l04 
9 14?i4 

C 27.23 
31 31 

2 9 91294 (5 303a 
19 
19 
29 

29 

9 294 
j 194 
9 1+2'C4 

9 290r4 

7 
f3 
*3 

(9 

30 

40 35 
35 32 

-2 

r--" 

1919 99 I24Ilf4 5P! 
32 3M 
, 29L 

19 
24 

24 
24 
24 
24 
24 

24 

9 2994 
9 194 

9 124 
9 29?4 
9 M494 
9 1W4 
9 29f94 
9 104 

07 

(2 

C3 
C4 
(5 
C6 
C7 
Co 

0VR 5.9 5.5 5.4 -".3 259.329.3 

90, 6.4 5.? 5.' 29.3 23.328.2 
i'J 7.e 7.0 o.8 28.5 8,9.4'.3 33.329.9 27.226.7 
P") S.9 6.2 6.0 20.2 27.7 21.3 35.635.0 25.625.t 
&v) 6.9 6.3 5.8 28.328.228.1 34.428.9 26.72t.7 
VA) 6.7 6.6 6.3 25.4 8.4 n8.3 
efy) 6.1 5.9 5.6 28.428.328.2 

7.6 

7.7 
8.2 
3.2 
8.0 
7.8 
7.7 

-

3 40M 40 

41) 40 

3838 
31 31 
2529 2 
30 30 
42 40 
8 40 

8 

32 
27 
2 

123 
75 
64 

24 

24 
24 
24 

2626 
26 

9 1t-.4 

9 1M04 
1-4 

9 294 
191499 194 

9 194 

C1 

U5 
(9 
7 
C[2(3 
C4 

10). 
, 

22.0 10.7 23.3 28.2 8.2 
)0X 22.2 9.9 9.6 28.127.827./ 

K05) 9.8 9.4 8.8 28.728.629.6 
8 m00.9 98 9., -?.1 "9.0 29.0 

9.9 

9.7 
9.6 
9.8 

32 32 

2S25 
40 40 
45 45 
3? 40 

69 

96 
96 
75 

26 ? 1384 C5 
3 

30 30 
2625 
21.20 
26 
26 
26 
26 
1 

1 

92s 4C9 1764 
9 1I? 49 2994 
9 1504 
9 1904 
9 2M24 
9 154 
10 1934 

20 134 

C6 
(7(7 
C? 
C? 
.6 
06 
C2 

C3 

24 25 
293030 
40 40 
35 35 
32 30 
24 23 
39 40 
45 43 
40 40 23 
35 38 21 



Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
 

EID 
.. TA' 

DAY1M21HYEAf" 
It i lift H 

0AE.C. 
Fr-----c'7 E 

TIPrE 
wit)141) 

OlXrEII KiNDwiv. MAITEMP MINTEMP ALKAT.M KJaDLot 
P MID PC-! TEp MID KT TOF R IOTP POT m/1 I 1 r" N,all u/Il s'I 0.1 C de9 C dJEC degI Ji C OeoC Jet C CaZ63 CiC03 mg/;I 
. 1 1.1 y.( 1.1 .1 X.I x 1.1 I.x O (Y I4 .1 .TI 

A813*IIA 
N W12-14413-N

eq/; 6 
.11 (.XX .ITT 

TOTAL TOTALORIW 
to-'13-fl F F04-F

'i I malI 
.1% 

S.DISC C10COMI',f 
A P 

co go-43t-"03a,'A. 
)I it (W:I041 

---------------------------------------------------------------------------------------------------------
----------- ------------------------------­

1 10 1724 
I V, 1.4 3.0 23.i '7-1 

3 142.4 7..3 27. 
1 

1 
1 

10 1?4 

13) 1924"13 
10 I 

.7I 3:.') -".3 27.C 
.. .. 

C I 

i 

. 

I 10 1 04 C'9 4240 4.9 21) . 
1 10 1W4 [*. 32 37 17 
I 

3 
3 
3 
3 
3 
3 

3 
3 
3 
9 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 

t0 11"4 
10 174 
10 134 
10 1,34 

I) 134 
10 1"24 
10 134 
10 1734 
10 )'4K.4 
1 I'034 

114 
10 1004 
10 1f.' 
10 1V34 
10 1"34 
10 1934 
I0 1?34 

10 1 4 
10 1f04 
10 1734 
1) 194 
10 194 
10 1384 

H,. 
r, 3 0 5.1 5.0 4.. .5 2 .5 2 .5 
(3 8.1 5.5 5.1 5.1 20.3 d.3 2.1 
C4 83n 5.4 5.2 5.1 2. 0 27.7 27.8 
C5 839 5.3 5.4 4.9 23.0 27.9 27.9 
CS 330 5.3 4.7 4.2 27.3 217. 27.6 
'-7 R-0 5.3 5.1 4.? 2'.1 23.1 38.,) 
C1 3 '.75.3 ..3 223.1 21.0 
(7 53, ;." 3.1 33.I;-.3 3.3 
, t>0.1 5.8 5.6 27.5 27.2 27.1 

O 230 7.43.1 0.2 -.5 a.32.2 
07 30 7.2 0.1 5.3 :3., 29.1 27.9 
C? 9.3 4.3 4.3 4." .4.5 2T.7 23.7 

00(3 .>, 4.7 4.6 4.3 2.6 20.6 .. 
4 -C') 5.2 4.0 4.0 27.5 27.5 27.5 

CS S 4.? '.5 4.5 n .0 28.1 2-.1 
CSL 8,k .2 .1 5.2 2 2.25.6& 3.5 
CU 005 5.7 5.7 5.6 80. 20.60 2.6 
C1 8'') 5.3 5.3 4.3 2-.5 28.5 23.5 
C? 30 7.8 7.7 7.7 27.8 23.0 29.0 
[55 ') a.5 8.2 7.0 23.4 :'9.4 35.4 
D C')0 5.2 4.0 3.9 28.2 2.3 20.2 
07 X,4" 7.1 6.8 5.9 28.628.7 23.7 

32.2 
35.7 
34.4 

3'0.0 
30.0 
30.0 

27.8 
27.2 
27.8 

29.3 
26.7 
25.7 

it 
20 
21 
22 
23 
15 
17 
.1 
10 
32 
32 

10 7.2 
1T 7.3 
19 7.4 
20 7.5 
-P 74 
12 7.3 
13 7.3 
30 9.5 
20 8.6 
31 9.4 
31 9.0 

6.3 
.36.9 

7.1 
7.2 
7.9 

7.4 
7.1 
9.2 
8.8 
9.0 
9.2 

1. .k) 
0.50 
0.Z5 
0.4o 
0.0U 
0.47 
0.2? 
0.05 
0.71 
1.04 
0.07 

0.15 (1s. 
0.07 0.03 o.04 
0.05 0(04 0.23 
0.05 0.04 (D3 
0.13 0.04 0.o ' 
o.11 0.(,4 0.02 

.04 0.05 
<0 O.Ooi 0.02 

0.07 0.04 ' O 
'3.02 0.03 ,o V 
(.03 6, O.0.' 

.' 
0.1 7 4 
11.21 0" 

., ,).Q4 
- I.,) 

" . 15 
". 

. '.3S 
". 0.14 

.': o.o 
" ." ' 

v.4 
0:2 

0.0? 
'1.13 
'0.07 
n.11 
0.25 
0.' ' 
0.17 

. 

25 28 
?.35 32 

35 35 
23 24 
25 29 
31) 30 
40 40 
35 35 
35 3 
25 ' 
30 30 
35 34 
235 
23,5 

24 n 
2? 22 
,5 22 

35 38 
35 35 
35 35 
30 Y) 

0 30 
30 31 

.7 
IS 

124 
40 
37 
32 

5 
It 
a 

48 
32 

319 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 

10 
W 
10 
10 
10 

1984 
1334 
1W4 

I3 
19r4 
1304 
194 
19 4 

C2 
C3 
(4 

C4' 
CS 
V 

(a 
0 

?3 30)
33 33 
20 19 

2 

25 8 
32 32 
4 30 

10 10 194 05 35 3 

I0 
10 

10 
10 

1M'4 
1904 

[6 

D7 

24 
21 

r, 
20 

15 
IS 
15 
15 
I 
15 
is 

10 
10 
10 
10 
10 
10 
10 

1134 
1304 
1V.4 
134 
1984 
19r4 
134 

C2 
C3 
4 

C5 
CS 
CU 
C8 

(9-) 5.1 
riC'0 5.1 
SI( 6.2 
81 5.6 
'") 6.3 
() 5. 
00 36.1 

4.3 
4.7 
5.6 
5.1 
5.4 
5.2 
5.8 

4.4 
4.3 
5.5 
4.5 
5.2 
4.0 
5.4 

27.7 
27.6 
27.5 
27.5 
27.1 
27.3 
27.5 

27.0 
27.5 
27.3 
27.3 
27.7 
27.6 
27.4 

27.6 
27.6 
27.3 
27.3 
27.$ 
27.4 
27,3 

35.6 
36.1 
35.1 

31.1 
30.0 
34.4 

-. 3 23.3 
26.7 26.7 
27.8 27.8 

6.7 
6.8 
7.4 
7.2 
7.3 
7.1 
7.0 

23 
2 
32 
25 
23 
25 
31 
28 

25 
30 
32 
25 
23 
5 

31 
,'8 



Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
 

DATE ELIN D.O. 0YGEN FWD TEM1. 9A1 IErf MIN1EMP AA I.fLL KJELNt AftiItA IRAL TOTAL OTHO S.21S2 C-LtF9.IMhj 
-- ----------- ; Fr.- O4'FE T'P MID FOT I( ' MIP FoT Tre POT TOF POT m/!I *./I H N n 1)2-N C'i3-N 40213-h F 114-P A 9 h 

[At 
it 

M111111YEAR 
tX Ix "'! 

I rE 
7flM 

RQ'I *q/I 
xL. 'L.9I.' 

tlII 
'LX 

eP 19 K~I:N11C -Icc 
17.7 L

1 
I.( 

dEaf deo C dio C C~0 
Ix.'I 1 . X 777 

aV' 
Xi' XLI 

A0 I 71 
1XXL.1 

m/ 
Ix.x 

cI 
LIZ 

:'I 
7'.'' 

mi 
' 

r a: 
1'j 

idea! 
I'X7 111 

c 
I(( 

r1 I'! 
('i1 

15 IC' 410 1'"' 7.1 :.4 C.) ;-e.3 >. :3.1 $. ', 

I; I" IUI4 " :: >.7 5.? 2.7.f . 3 ?7 y.7 -

15 1'0 Ut7 s. 7.47.0 .9 -7.7 -. a." 
25 2') 1"934 '- :'i At' 7.'' 8..5 2.1 27.9 23.9 9.1 21 .'T 

17 10 1-34 2 ., 30 19 

1 10 29;4 Ql 25931 6 
1! 10 11,4 C" 22 22 37 
17 10 1I4 C! 2 22 43 

17 10 934 C:. 25 2 49 

19 10 1934 C- 32 32 2 
17 10 1if4 0a 21 30 21 

17 10 194 C 40 42 ID 

17 10 1^194 ('5 . 25 45 

17 10 1924 D 30 31 27 

17 10 1q34 0i 32 30 53 
22 10 AI4 (2 ,) 4.0 4.1 3.6 21.1 29.0 N0.9 t.9 2 28 11 

22 I0 It3. C 2,) 4.61 .3 3.? '3 .2 23.6 28.5 6.9 3 32 13 
22 
22 

10 
20 

194 
2'4 

C4 F-)
i.IA) 

5.6 ".2 
5.5 '.0 

4.7 
4.5 

2j.1
29.1 

27.8 
27.8 

27.8 
27.7 

31.1 30. 
3.7 10.0 

27.9 
27.8 

27.8 
26.7 

7.1 
7.0 

?20 
20 22 

"-? 
Il 

22 
22 

1') 194
I'D1?4 

Cz
C7 

0'.)
,) 

1.3 5.! 4.3 2.8 2.5 
5.7 ',.34.4 3L . . 

2.3.3 
2.M 

35.0 33.3 27.8 27.8 7.4
7.4 

23 23 
34 31 

51
19 r-"r 

22 10 1 :4 Ci 0,a .. 7 5.4 5.cv V_.1 .5 27.3 7.4 2 30 I? 

22 10 1134 CO :9h) 7.3 . 29.5 Y.529.3 21?.3 8.9 42 43 '2.7 
22 1,0 194 .9' -6) 3.5 3.2 3.0 2 ." 20.7 29.5 8.4 30 29 19 

22 10 124 D, 3") .0 7.2 6.? 29.2 29.0 23.9 9.2 32 33 (2.7 
22 I) AI4 P7 F':.) 5.4 5.0 4.4 2.2" 23.0 29.8 8,9 35 35 29 
24 10 I'V4 C2 0 3.) 
24 20 1974 C3 32 31 

24 ') 1064 C4 21 20 
2; 10 12 4 .1 2 21 
24 t0 1?34 CS 21 I0 

24 1O 1'04 C7 30 30 

24 10 1%4 Ca 32 31 
24 I 294 c9 43 41 

24 10 1V.4 Ell 32 30 

214 10 1q34 0
. 

38 -3 
24 20 1994 7 32 31 

I II I4 (I 6.0, 4.7 4.2 3.8 294.2 28.0 27.8 7.2 n 25 85 
I It 1 .34 C3 32) 5.2 4.0S 4.5 21.3 27.5 27.4 7.4 25 rS 32 

I 11 1294 C' by) 5.3 5.1 4.9 27.8 27.7 27.6 34.4 30.0 27.8 26.7 7.7 23 25 24 

1 II 1734 C5 8,') 4.6 4.2 4.2 27.9 27.4 27.3 33.3 23.9 26.1 25.6 7.6 22 23 21 
I 11 1934 C.I. 0' 4.9 4.4 4.4 27.9 27.7 27.5 28.3 29.4 27.8 33.3 7.6 29 25 43 

1 II 194 (7 5-.K, 6.3 5.5 5.0 27.5 27.4 27.0 7.7 23 23 5 

2 29*4 ('9 ?K' 5.? 5.7 5.3 27.8 27.7 27.5 7.6 3230 21 

1 II 1904 C' 8 7.5 7.2 6.? 23.4 23.4 29.3 8.8 42 42 64 

,: 2084 5 893 5.1 4.5 4.4 23.4 2.3 28.2 8.6 42 35 21 

2 11 1034 DA 60) 4.? 4.5 4.6 21.9 N.4 N3.2 8.6 5050 29 
S 12 984 07 6'20 7.7 0.9 6.8 28.4 28.2 27.7 9.1 35 35 24 

5 ItI 894 2 251 
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Weekly and Twice Weekly Measurements. Bogor, Indonesia, Cycle I, Dry Season
 

DATE EXIFA 0.0. OxYGEN PONOTEMP. PA TEMP MIN TEMP A VA T.X;D KJELDML NrItAA ITAI. TOTALORTHO S.DI:V W-"L(]D 'LL 
---------- 2I FOI T /DATA) Pf' SA LtE T MID POT TOP MID E' TOP TOP I ro/l oH N N R1- N W3-N 4.21M'-N F F.)4-v A I a a 
DAY 0191TH 'EAP TIlE pq/ l PVT deq C dig Jr0 C ,leg C C Co.:-)3r,,) oqlbI o'! i"'I I ,2.1c:. n3a/l C ,ea , deg ( deg :, c.,? 
xI 11(IV YIr 14 %XI1 (V.( xx.1 Ix." 01.x II.( xx.1 IT.X 1l.1 11.1 1.1 I II 11.l 1.1 1.11 1.1x x(.1y . Iit .10 tIVI :xx .:q

................................................................................................................................................................................................................--


II 17,1-1
 

5 II ?4 

5 


IC? 
 - 0
 

5 II l'i~4 3..2
23
 
5 II ['r.4 C7 "2, 

5 II l4 E6 32 38
 5 II I'iBA C?! 43 40 

5 I1 184 D' 
 45 48
 

5 I1 2384 N ?5 72 

0O"­
r-

C) 
 rri
 

W 



------------------ --------------- ---------------

Diurnal Measurements. Bogor, Indonesia, Cycle I, Wet Season
 
DATE I13 0icOYGENFNK IE. DATE 11M c"UlEN M00 TEMP. 

DAY 
U 

-----.------OF P61D 0? 
MONIH IEAR NArY FI 

XX XXIX XVX -.x 

MID O T TO'7' M1 60T 
I E,a/lI deg C dfg C aeg C 
xx .X.X IX .I1. . l4. 

pH 

x14. 

. . 
PAY M1-34H YE-R 

84 Xxxx14 

F' 
EVi'1 

141i 

D 2:F 

u/I 
1x.1 

111 

rl3 

/II 
1iOP MID 801 

Ceg C deg C deg C 
x.11. X8.1 xx.x 

pH 

xx.x 

2 

2 
3 
31 
2 
2 
2 

2 
3 
3 
2 
2 

2 
2 

3 
3 
2 
2 
2 

2 
3 
3 
2 
2 
2 
2 
3 
3 
2 

2 

2 
2 
3 
3 
2 
2 

2 
2 
3 
3 
2 
2 
2 

2 
3 
3 
2 

219II,3 ;A). CI .. 77.3-. 

.7 ) 7 .P1 2 - 27.6 
!1 1Q23 1430 C1 273 7.9 6.1 2 4 
II !;33 193 Cl1 .. 7.3 6.7 2?.2 22.2 26.3 
II 1933 3: C 6.41..4 5.1 2.3.12 .I . 
11 19-3 43' Cl 2. 5.7 5.1 27.4 2?. 27.7 
II 1 9 3 .0' 72 4.7 "7.7 
I1 I133 D,30 .2".4 5.. 5.1 17.7 2 .0 27: 
II 1933 I430 ,2 . " .4 82.,3'. 2 .7 
16 733 1630 {2 7.3 Y.9 3.6 2?.3 29.A 22.1 
11 1933 u 2 :.2 6.1 5.8 2 . 1 1 .2 28.1 
II 1983 430 ? 5.2 5.0 A.8 27.7 27.7 23.8 
11 19q3 02 23 5.3 16.9 
It 19:3 1(22 23 . .6 5.; .6 27.3 27.2 
11 19-33 1433 C3 11.6 :3.1 71.: 2.? 2 
11 1923 1930 C3 8.2 3.9 7.7 '312.7 23 . 6 
11 193 2 7 ,.5 9.5 6.5 27. 27.5 27.8 
11 19:3 430 C3 5.9 5.7 5.6 27.2 27.3 27.3 
11 1333 92, C4 5., 27 
11 19 3 1 C,2'24 7.2 6.2 5.9 21 .3 .1 
11 !,'31432 £4 L.0 1.2 5.5 31.5 -2.6 29.3 
1I 1933 197- C4 7.6 7.6 7.3 29.4 29.4 2-?.5 
1i 1933 33 4 6.4 6.3 6.2 12.3 2'-.J 26.6 
11 22,3 430 C4 6.0 6.0 5.5 27.9 S .0 29',.O 
1! 1"o3 CA) C75 5.7 27.6 
It 198231(l:0 7 7.5 7.2 7.1 23.6 28.2 22.1 
11 19S831430 C5 8.5 7.2 7.1 37.0 29.6 29.0 
11 1:3 1930 CS 7.7 7.7 7.6 29.3 29.4 2?.5 
ii !983 50 C5 &.6 6.5 6.4 23.3 28.5 20.5 
11 I93 430 '5 4.2 6.1 5.9 27.6 27.9 27.8 
11 19?3 !.'30 C6 5.7 27.3 
1 373 14WA 'I (.. 9.' 6.2 5.7 2.' 27.3 27.7 
11 1923143) C6 9.1 7.6 5.9 30.9 29.9 13 .5 
11 19,:3 193) C P.2 D.l 3.0 2;.0 2?.0 27.8 
if 193 30 C7 6.7 6.6 6.6 17.3 23.0 2.8 
I1 1,.3 430 C. '.1 6.1 A.1) 27.5 27.7 27.7 
11 113 7 26 
11 1 33 1:,I 7 .1.7X C.0 2:8.1 :7.1 2 
11 1963 143v C7 8.7' 7.2 . 31.3 23.7 27.3 
11 19:3 193o C7 7.5 7.3 5.7 23.7 29.0 27.8 
II 1983 30 C7 6.7 6.5 4.4 27.7 27.7 27.8 
11 1983 430 C7 5.9 5.9 5.9 27.2 27.4 27.4 
11 1983 600 CS 5.8 26.7 
11 1933 1000 C8 7.0 5.6 4.4 27.a 27.1 27.0 
I1 1933 1430 C8 10.1 5.2 4.9 32.0 27.5 27.3 
II 193 1930 C8 7.7 7.3 6.4 28.3 28.5 28.3 
11 1983 30 C8 6.1 6.1 6.1 27.5 27.7 27.7 
11 1983 430 C8 5.7 5.6 5.5 27.2 27.3 27.2 
It 19 3 600 C9 5.6 27.0 

2.3 

t .6 
7.1 

.7.1 
6.9 
6.0 
6.4 
6.7 
7.7 
7.2 
6.7 
k.1 
6.6 
7.6 

8.53.6 
8.4 
6.8 
6.2 
6.4 
6.9 
7.8 
7.4 
6.6 
6.2 
6.4 
6.9 
7.5 
6.9 
6.3 
6.2 
6.6 

6.9 

8.0 
7.1 
6.5 
6.2 

6. 

7.3 
6.8 
6.5 
6.3 
6.6 
6.9 
7.8 

6.9 
6.5 
6.6 
6.8 

' 

2
2 

2 
2 

3 
3 
2 
2 
2 
2 
3 
3 
2 
2 
2 

2 
3 

3 
2 
2 
2 
2 
3 
3 

30 
30 
30 
30 
I 
I 

30 
30 
30 
30 
1 
1 

30 

30 

30 
1 
I 

30 
30 
30 
30 

I 
1 

30 
30 

11 1 " 06. . ,; ) 1 1 1 -310(,. , 27.4 27.1 
11 1983 14 7 . 7.6 27.3 
11 !783 I r3'' ".3 27.8 
11 1983 36 f. 7 .4 27.5 21.5 
I1 13 47-,-3 5.4 1 .4 2 7.' 7.1 27.1 
1 l 9 , 26.9 
11 1583 1.' D7 . 5 27.4 27.1 
I1 1923 I : [, . . 4.7 . 23.4 27.3 
1 1S 3 991 '7 1. -,I .'.6 27.8 
11 197 - , 7 7.4 1,2.8 27.5 
11 , f 7 , 27.3 27.1 
11 19 3 tr' [ 26. 
11 1983 I L,,S. 2 27.3 26.9 
!1 19:.314 . c. " ' . 27.9 27.5 
tl 1- 19:) .2 .5 5.7 29.3 27.4 23.1 
11 133 2.9 2. 2.7 27.4 27.6 27.6 
I1 1973 .5.........4 27.0 27.1 27.1 
II 1983 t.(l11 26.6 
11 1933 U77 [ ; 5. 3 5 .9 27.? 27.1 23.8 
11 183 1 ', '5 9.5 2.4 3.2_ .3 27.6 27.4 
11 933 2 .5 7 7., 23.2 28.4 23.4 
11 1i933 0 V!, -.1 .1 ,.1 27.5 27.6 27.7 
11 1983 43: 1:5 5 7 5.7 5.7 27.0 27.1 27.1 
II 132 E3 C 7.8 7.! 6.3 27.4 27.2 27.0 
I1 173 123: C! 10. ? 8.2 7.5 23.3 27.8 27.4 
I1 19:3316.2: C 14.3 -.4 3.2 29.3 28.8 23.0 
11 19?83 2073 Cl 11.0 71.2 E.1 2E.0 28.2 28.2 
12 193 30 CI 9.6. 9. 95 27.5 27.6 27.6 
12 1983 432 CI 3.6 8.5 8.3 27.6 27.0 27.0 
1' 1933 C33 7i2 7.4 '.E' 6.7 27.4 27.2 27.2 
11 1933 12 3 (2 11.7 7.? 7 8 2d.0 27.6 
1! 193 I3u 2 13.0 :3.D .0 2?3 .9 2.2 
t1 193 2.3K C'2 10. 1 1(. I 1 .4 28.5 23.5 
12 1903 3, C2 9.2 9.2 .176 27.7 27.7 
12 3 A--, C2 6.1 3.! 7.3 >7.0 27.0 27.0 
"1I 3 30 C3 7.1 .3 2 27.4 27.2 27.1 

! 1^3 230 73 . .2 . 5 23.0 27.7 
11 1 33 163,) C3 12.. 5.2 23.0 2.5 
11 1933 2(3 -3 9. .. 3 28.5 2r 3 
12 1933 30 C3 3.3 3.3 .2 27.5 27.7 27.7 
12 1933 430 ,3 7.4 7.4 7.4 27.0 27.0 27.1 
11 :933 830 C4 5.9 5.7 5,.7 26.1 25.9 25.9 
It IY83 1230 (4 7.4 6.0 5.7 27.7 27.1 26.5 
11 1933 1630 C4 10.4 5.4 5.3 2'9.2 2i.8 26.9 
It 1983 2030 C4 10.4 5.5 4.3 27.9 27.7 27.1 
12 1993 30 C4 7.4 7.2 6.4 27.0 27.1 27.1 
12 1933 430 C4 7.3 7.3 7.2 26.5 26.6 26.6 
II 1983 830 C5 7.2 6.5 6.4 27.4 26.8 26.7 
II !983 1230 C5 10.1 7.7 6.8 28.4 27.4 27.1 

6.9 

7.3 
6.9 
6.5 
6.5 
6.9 
7.0 
8.1 
6.7 

6.4 
6.5 
6.6 
6.9 
7.2 

6.7 
6.4 

6.4 
6.7 
6.9 
7.3 

6.6­
6.5 
6.4 
8.1 
8.8 
8.9 
8.4 
8.3 
7.3 
8.3 
8.8 
8.C 

8.4 
8.4 
7.9 
7.4 
8.1 
6.9 

8.3 
7.9 
7.4 
7.1 
7.6 
8.4 
7.9 

7.3 
7.0 
7.3 
8.1 

m 
" 



Diurnal Measurements. Bogor, Indonesia, Cycle I, Wet Season
 
DATE TIM1E 

OF POND 
DAY lIOtITH YEAR DAY 
X1 xx x xXXX ( 

OXYGN 

TOP MID 
,91 I/l 
xx xx.1. 

KT 
agil 

.X 

FCONDTEIF'. 
TOP 'iD B"OT 

deg C deg C deg C 
%xxxx x(.X xx.x 

pH 

xx.x 
DAf 
X1 

DATE lI ME 

C...........---(F F Q 
IT3NTHYEA. D',9y 

xx x x . XX 

Ooxou1OJUD 

TbP ,mID EelT 
.91 rgI l./" 
X11.1 6.xxx. 

T(op 
dg C 
Txx.x 

TEl3. 

MID BOT 
deg C d g C 

'X.' xx.x 

pH 

xx.( 

30 !I 1983 1630 C5 12.Q .3 7.5 
30 I 1 3 2030 C5 10.7 ,. 7". 

I 12 (37'5 ?S .0 .0 90 
12 15i3 410 C5 8,0 :.0 2.0 

30 I 6 9.9 9.0 .7 
30 II 193 123 [6 12.5 11.4 S.3 
30 II 1"763 1630 C', 14.4 17.0 10.4 
30 II 111 33 (6 12 1.5125 13t 
1 12 1,33 32 C 1 0.31.8 10.8 
I 12 1983 430 (6 9 9.?79.9 
3$ II 1923 30 C7 10.3 9.4 7.9 
30 !1 1933 12?0 C' I 12.3 0.3 
37 1 1 1933 163A.) C7 14.1 14.2 10. ? 
30 11 1933 2030 [7 12.- 12.! 1V.3 
1 12 1%23 3o C7 !0.7 10.7 10.7 

12 1i23 43) 07 ,.7 9.7 '7.7 
30 11 19$3 937 03 8.7 7.8 7.5 
30 II 1983 1230 C8 11.8 8.7 8.1 

2 ,5' ?7.6 

. ...23. ( 
2' 7.5 27.5 
27.7 29.9 36.9 
27.? 27.6 7.5 
2-3 28. 21.8 
29.8 9. 4 28.1 

4 %.6 '12.3 
2 72? 27.9 
27. 7 27.5 
27. 2' 27.4 
2.0 2 '1.7 

i. 2 .4 28.1 
233.6 2?.6 2.3 
27.7 27.9 27.9 
27.' 27.4 27.4 
27.4 27.3 27.0 
2.2 27.7 27.4 

8.7 

.1 

7.8 
7.2 
3.8 
9.0 
9.3 
3.9 
9.0 

6 
8.6 
8.8 
9.3 
8.9 
8.9 
8.5 
7.6 
8.9 

27 

28 

27 
27 
27 
27 
23 

27 
27 
27 
27 
28 
27 
27 
27 
27 
2S 
27 

12 I193 3o 

1 C3 
1? 1i0 
12 9%3 123 C2 
12 123 16305 
12 83 19.0 C2 
12 133 470 

12 1-93 830 E3 
12 1983 1230 r.3 
12 131 1 C 3 
12 ; -'3 13 

12 1303 430 3 
1-:3327;1212 1-3 " , ' 

12 1993 12370 4 
12 1933 1.36,0 C 
12 15"3 930 4, 
12 1923 43 C4 
121 933 833 5 

, 

7.32. 

52 

7.c 
. 

, 
7.7 
.. 
. 
.6.2 

7.3 

. 

.3.9 

9 

. 
7 

.. 

0 

4 

4 6. 

.5 
5.* 
5 4. 

.61 

29-0 
2.3 
28.4 

.. 

27.3 
28.? 

27.? 
2..5 

.2N.72-6 

2P.8 
20.0 
23.2 
26.77.6 

. .4 

27.! 27.1 

27.7 7.6 
?2.2 27.9 

28. 5 T.2 
8.5 28.4 

71.0 27.1 

27.2 27.0 
27.7 27.3 
27.8 ?7.7 
28. 27,9 
26.5 26.6 
27.6 27.5 

2-3.027.8 
2.5 20.3 
27.3 28.4 
26.3 26.927.6 27.5 

6.5 

6.4 

7.3 
6.7 
7.4 
6.7 
6.4 

7.2 
6.7 
7.0 
6.8 
6.5 
7.3 

6.7 
7.2 
7.3 
6.77.3 

1 

30 
30 
1 

I 
30 
30 
30 
30 
1 
1 

30 
30 
30 
30 

I 
30 

30 
3' 
3. 
I 
1 

30 
30 
30 
30 

I 
1 

27 
27 
,? 

II 1?33 13, C3 15.3 
ii 1933 2030 C8 11.7 
2133 3" .S ?.6 

12 1903 4 C@C8 7:. 
IT 1983 E:30 C? 7.5 
II I933 1230 C? P.4 
II 1933 1,30 09 1n.3 
1 1933 2033u 9 7.8 
12 1983 30 C9 7.2 
12 1923 430 C9 6.5 
11 13 830 7 7.4 
11 19a3 1230 D7 3.5 
11 1993 17.30[17 1. 
II 1,832030 7 8.2 
12 1903 30 D7 7.6 
12 I&3 43) D7 7.9 
II 1933 630 P6 9.5 
II 193 1230 .61 22 
11 173 1030 [.6 14.7 
II 19'33 2030 [ 1.I 
12 1'-3 30 D6 9.t 
12 19:1:3 430 116 8.7 
II 1983 830 05 7.3 
11 1923 1230 D5 9.0 
II 1983 1630 [5 1).4 
II I3 2030 D5 8.6 
12 1983 30 05 7.9 
12 1983 430 E6 7.1 
12 1983 830 C1 5.6 
12 1933 1230 CI 7.6 
I12 1983 1630 Ci 9.5 

8.9 
..3 
.6 

.2 
.9 
8.2 
7.R 
7.1 
,5 

6.9 
7.9 

4 
8.2 
7.5 
6.8 
8.5 

10.7 
12.3 
I'2.9 
9.8 
8.7 
6.9 
8.4 
9.2 
8.5 
7.9 
7.0 
5.5 
5.8 
6.9 

9.3 
7.4 
9.5 

C. 
.8 

.6 
7.1 
6.5 
6.7 
7.8 
8.2 
8.1 
7.1 
6.8 
8.2 

5.3 
13.4 
9.5 
9.5 
8.6 
6.9 
8.4 
8.7 
8.4 
7.5 
7.0 
5.3 
5.1 
5.2 

2.5 23.4 27.7 
. ,-. 27.8 

27.4 27.5 27.5 
'6.7 27.0 27.0 
7.5 27,4 27.3 

2 .8 2 ., 27.6 
2.29.2 23.8 23.0 
:.. "23.2 2e.2 

27.5 27.6 27.6 
:7.0 27,1 27.1 
27.7 27.5 27.5 
29.7 23.4 . 
29.3 29.1 28.7 
19.3 23.5 28.5 
27.5 27.6 27.6 
2/.1 27.2 27,2 
27.5 27.3 27.1 
2:3.9 23.1 27.. 
29.3 2. 23.2 
28.2 2.3 28.2 
27.6 27.6 27.6 
27.0 27.0 27.0 
27.4 27.2 27.1 
22.6 27.8 27.7 
29.4 2:8.8 23.3 
23.0 23.3 28.3 
27.4 27.6 27.5 
26.8 77.0 26.9 
27, 27.8 27.8 
Ld.6 28.2 28.0 
29.0'28.7 28.3 

9.3 
9,0 
.7 

.3 
7.5 
7.9 
8.3 
7.9 
7.7 
7.4 
7.2 
7.7 
8.5 
7.7 
7.4 
7.1 
7.3 
3.5 
' .0 
'.5 

8.1 
7.4 
7.7 
7.9 
8.6 
7.7 
7.5 
7.1 
7.6 
7.0 
7.r 

27 

27 
28 
27 
27 
27 
27 
23 
27 
27 
27 
217 
28 
27 
27 
27 

27 
28 
27 
27 
27 
27 
2 
27 
27 
27 
27 
28 
27 
77 

12 1993 12.3)C5 
19?3 13 0 

12 !373 !331 5 
12 !373 A30.5 

12 !933 S3 C 

12 193 127,0C; 
i2 3 23 >. 

12 1-S3 19: C 
12 19;33 430 1^ 
12 I93 833 (7 
12 I193 1230 C7 
12 193 163! F7 
12 1933 '1'f3;', 
12 1il3 430 (7 

12 983 3,, C3 
12 19:3 1230 C 
!2 1i73 1630 C:3 
12 1983 1930 C 
12 1,'"3 43. O1.2 

12 93 53. C9 
12 I 3 123' 0, 
12 1Z,31630 C9 
12 1983 ,o 0 09 
12 1973 430 C 
12 1383 830 D7 
12 193 1230 D7 
12 1933 1630 D7 
12 193 193$ D7 
12 1983 430 P7 
12 19S3 830 D6 
17 I01 t1Cn n;. 

P.7 . 
18 1I.5 

S.1 

6. , 
0.3 ' . 
9.2 . 
7.7 7.7 
6.1 6.2 

8 
7.4 7.3 
Q.3 C.5 

. 

1.!1 
.7 5.4 

7.9 5. 
.2 t.1 

7. 6.7 
7.3 
5.7 5.5 
7.3 5.6 

Q,' 7.2 
6.6 6.6. 
6.0 7.) 
6.1 5.6 
8.7 5.5 

10.2 6.2 
7.5 7.0 
6.2 6.1 
5.1 4.7 
6.4 4.9 

5.I 
I 
. 

. 
0 

7.6 
.2 

5.7 
5.7 
5.3 
.1 

5.2 
5.3 
5. 

5.4 
0.2 
5.4 
5.5 
5.5 
.5 
5.9 
5.0 
5.0 
4.4 
5.3 
6.2 
4.5 
4.3 

2.7 
?. 
a.2 

2. , 

2,.3 
2?.3 
29.3 
29.6 
27.5 
27.9 
2.9 
29.0 
zf.4 

27.1 
27.7 
29.0 
29.0 

2,.2 
16.8 
27.3 
28.3 
28.5 
23.3 
26.7 
27.9 
29.1 
29.1 
2.2 
27.0 
27.7 
28.6 

28.0 
25.7 
29.4 
27.0 
"S.3 
28.9 
27.3 
28.8 
27.6 
27.9 
29.7 
29.1 
28.5 
27.2 
27.6 
23.2 
28.4 

28.3 
27.0 
27.3 
23.1 
K,7 
21.2 
26.8 
27.9 
28.1 
23.7 
28.3 
R.! 

27.5 
28.1 

27.8 7.0 
28.2 7.5CI 
1-3.4 7.3 
27.0 6.6 
23.3 7.6 
28.5 7.3 
28.8 8.2 
29.8 8.1 
27.6 6.8 
27.8 7.3 
28.2 6.8 
2 .5 7.2 
289.5 7.2 
27.3 6.7 
27.6 7.3 
27.9 7.1 
28.1 7.0 

2.3 7.1 
27.0 6.5 
27.1 7.3 
27.7 6.7 
28.4 7.0 
28.2 6.7 
26.8 6.5 
27.7 7.4 
28.0 6.7 
2.2 7.4 
28.4 6.8 
27.1 6.5 
27.4 7.2 
27.7 L.7 

--I 
D:27 



Diurnal Measurements. Bogor, Indonesia, Cycle i Yet Season
 
VAIE IIH6CN 

----.. ------- C- FOND TOP 
[JAY MON..THYEAR . .4. r/) 

TI X46 xx1x xx 

27 12 1 ,.'M. t. 

27 12 19 3 193 ''V79. . .. 

liD 

r 'j 

px80 

. 

-

FL:;L7UTI . 
T,7TP M!i luT 

C... ( d C 

'* 

27.9 

.1 

pN 

7.0 

6.5 
5(.i': 

26 

25
zS 

f. 
-. . .. 

I 

4 

.
I I 

.E 

: 

': :: : 

7,T' 

) 8 

7 

.7.. 

1.E FC TEIT. 
0! T T(r lI" BOT 

..... ... .. .. ..1 .C d C deg C 

. 0 . x4.4 

v 26.9 

27.8 27.7 
-?. '. 28.0 

pH 

xx.x 

8.9 

7.1
7. 

Ull 

27 

27 
27 

25 

5 
25 
25 
26 

26 

25 

25 

5 
25 
2, 

26 

25 

25
25 
2626 

25 

25 

2525 

26 

26 
25 

25 
2"5 

26 

22 
25 
25 

25 
25 
26 
26 

25 
25 
25 

25 

12 1753 12. 
12 19 E3 i 5 
!2 1 3 ! 7 [5 

28 
1 1 34 't<<X Cl 

19.4 
1j; 4 16 '? l 
1 94 I 

1 1"Y'4 , 

1 1"'744.0"' 
1'4 ?, 62 

1 1 49 
I It1.? t 

i -

1, 
, 

4 

I 1' l: ( 
4 ,. 

1 1' 4 ?622 3 
I 4 0 CI 1. 40 C3 

1 1?-. '9 i'37.47 

I l7c4 123 £ 

I 1974 1-70 641 ',4 10323 6. 
'1i94 31, 

1734 4 75(4 
IY.64 C1. 

,5 

1 19M4 1?. CS4 
I 6 

" 
2,7530 .5 

1 P7r'. 

04 47, C6 
1 1 :4 6]0 6 
1 7?P41C,6' 66 
1 184 1630 C6 

I 174 2030 C6 

1934 30 
1 1.4 430 (6 

1 1?4 1 0 07 
1934 1230 7 
1184 1630 C7 

1 194 2030 C7 

_ i55.4t 
7 . 
.912?5.!, 

I 33 5,t 65 9 .Z S. 
6. .7 2 L 

7.4 . 

. ' 

7 
_.7 1 

. 

.: Z 

, . 
"_.I .. ' ..1 

5.4 
5.5 

.2 
5 0 

7 . 77 
.4 .- .4 

.,4 / 

-

7. 6 0,,, 

.?5 . .7.9 7.a 7.7 
7.0 74 .7 

,.7 6.8 ,.. 
6. t . 'L 

7 . 
.5 6.3 5.0. 

7.4 7.3 7.2 

6.7 6.7 6.6 
6.1 6'. 5.7 
7.2 .., 
7.7 7.6 8 
7.5 7. 7. 
6.6 6.5 ,.5 

1.7 6.7 6.6 
7.0 ..7 6.66 5 
7.7 6.3 6.0 
8.7 8.7 6.5 

7. 7 . 7 

. 2 .3 7.95 6. 

7. 6. 
: ,? ,'. :70 ,425 
7 2 , 2 . . 

, .: .1 7.3 
.1 8.0 

. ' 7.1 7.7 
A..7 7.7 

. 3 7.9 
7.3 

3. 
. . 7.7 

2. 2,9 7.7 
5', .5 7.6 

.0 .0 7.8 
2: 1.L. 5 . -25 

. 7. 2 .0 7.4 
7 .7 .1 7.7 
7 7 7. 1 7.7 

.. 9 7.6267
Z 27 . 3 7.7 

5 . 7.3 

'27 7 ",: 4 2 .2 8.0 
2 .4 2.4 '7.2 8.227.1 72 972 8 7.87 

6. 2.8 7.7 
".. 6, 2 . 7.9 
27.3 2 . 2 4 7.3 

'7.1 . 26. 1.4 
27.0 6.4 2.7 7.8 
6,.6 2 7 2 .7 ;.7 

.1 2.2 25 .2 7.7 
-2.! :'.I . 7 6...? 

7.1... 7 7.7 

27.7 2 . ':2 8.5 
27, . , .9 3.0 
27.5 5 5 7.3 
26.1 27.! 270 7.8 

' '.0 27.8 6.727.0 79'.2 

28.4 ".2 27.9 7.0 
28.0 2.1 27. 8.4 
27.6 278 78 8.0 

2., 1,/ -:,2 
6,4 

25 1 .-'428 -li 3 4S 1.6 
:' 

55 I I 14 1 C227.? 

,2 1 ' ,.=0 , 
26 

26 ' ' ,."J6.5 

25 
25 

4y 
25 1 1 5 
26 4 
26 !?4 4.' 17 

25 .25 
.1 

25 ",
25 , £
26 

25 "' ! 
25 

25 • '
, 
- - [:1 

.5 :' 4 <-:'.7 ? 

26 . 

23 
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Diurnal Measurements. Bogor, Indonesia, Cycle i, Wet Season
 
BATE TIlE 

P------ (F PD 

DAY MONTH YEAR PAY 
XX xx XXXT XY. 

OX GE Ff,J6TEt., 
TOP ID bWT 8D mlID 301 

o/I ,g/I trg/lI deg C dpgC legC 
x .xXY.1 xx.j .x U.x xx. 

pH 

X..X 

-
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xx 
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-

r034TH 'Ej 

xx OU 
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F/l1 
,. 
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0/ i 
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TABLE 4
 

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

DATE TIM OXYGEN POrD TEMP. 
.F POND TCF MID ,)T TOP IId BOT OH 

DAY 'WTH YEAA' DmA ./l Q/ Mo, de; C i-c r deo CY 

XX XX x xxx 1.x 4X.X (X.X XX.X XX., XX.( XX.X 

.
20 3 19 - I-30 C 0,Q 9.2 6.333.9312 23,3 9.024 CL~o 3 19 0.0 ).J 9. 7, , 30K0 9.0.3! 31.4 

21 3 1984 0 8.3
cl0 ;.4 6.1 30.1 , 0 8.7 
21 3 19K4 ,30 C'9 7.0 7.2 6 29.2 29.3 2'.3 8.4 
2 3 19.34 330 C? 4.9 4.3 4.0 ",.2 27.S 27.2 7.6 
20 3 1984 12,0 C? 5.4 5.2 4.2 29.5 27.9 27.2 8.0 
20 3 !9"34 1630 C'? 10.0 5.9 3.7 31.3 2.0 20.2 8.7
 
20 3 i934 2C30 M" 8.6 6.5 3.7 30.9 30.4 23.0 8.5 
21 3 19 4 30 7.0 6.9 4.6 29.5 29.5 29.2 8,0 
21 3 193449 4:0 5.4 5. 6 5.2 23.7 323.7 23.7 7.7 
2;0 3 1.34 ) 07 6.0 5.4 4.9 2.',3 20.0 23.0 7.7 
20 3 1934 1230 D7 ,., 6.3 4.9 23.3 2.2 27.9 8.1
 
20 3 !g?3 1,i30 17 10.4 -4.2 5.5 32.? 31.0 29.2 9. 
20 3 198t 9030 D 8.4 7.2 ..2 31.3 31.2 30.0 8,7 
21 3 ' - 07 7.3 6.4 6.2 30.0 30.0 30.0 8.2 
21 3 43-0 D0 6.2 6.1 6.0 1 2 7.72'?. .2 
20 3 i9 8 30 06 4.3 4.7 3.6 27.5 7.0 26- 7.5 
20 3 19,041230 [L 5.5 5.2 4.2 ' .5 27.0 26'? 7.6 
20 3 1934 163G D6 7.6 6.0 3.7 31 .'? 1 ^z8.1 3.2 

3 1W4 2030 6 6.5 5.2 4.3 M'.4 0.0 2.0 8.1 
21 3 0 [i. 2.1 3,2 4.5 29.3 . 3 7.7[Q 
21 3 430 Li, .46.& 4.6 4.2 2-.5 28.5 7.4 
20 . 1934 30 [,9 5.6 5.4 -.8 23.2 27.8 27 1 7.5 
2'0 3 94 12310 0 6.0 3.2 3.8 2.5 27.5 26.5 7.6 
20 3 1;-3 1630 D5 3.7 5.7 3.6 32.5 31,0 22.6 8.0 
20 s 19:4 2030 D5 7.5 6,7 3.9 30.8 30.3 -9.1 7.9 
21 3 1934 30 H' 6.2 6.6 3.2 29.3 25.3 29.0 8.1 
21 3 193(4 430 [5 5.3 5.8 2.029.7 28.L4.2 7.4 
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Diurnal Measurements. ..
Bugor, Indonesia,..............................................Cycle I
............ Dry Season
 
PTE TIME O)YGEN P4iW TEMP. 
- DATE TIME fix-r-- ILEN- --- D R 1 TOP D O K44D TEMP.ip M 1 [I T H OF F t ' 'OP ,ID [ T TOP MI D DOT pH['A NWTH YEAR ['AT r.PAI1 z 9,i/l deq C ig C deg C DAY r3NTH YEAS ['41 ,I deg C4/1 degC deo C41 xX . t1X4K8 0.. f~ IK.7 X8 )I t 7 46X x4.X 84 4x 46)1 xX' ~ .4 64 X.. 44.x 4J. x4.4 
. 19.:4 4-,, 1' 7.'7.12 7.2 6.8 - - ---- --- -- -----------------------------------------­13 - - - - - -- - - - --
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.7 2q.7 2 .7 7.5 _ e . 4 8.0 11 7 ! . 28.6 29.613 !',-1 " ' 4 7.35.P " .2 .. 6.0 7.8 11 3 Is - 4'x . ' . I '' 13 1:4 >0 0 27.4 2?.5 2,3.5 9.35 .. 2 7.7 II 7 1',4 ;)0 ' ,6" .4 28.4 28.4 8.913 A >4 0'(,r/ - . . .4 .3 7.9 11 7 194 4.713 t. :- 7 I -. . . 2. .7 9.5, . 1 .. I2,. 7.9 1
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 2.128.1 2.0 7.513 . 114 
 ..
. k' . '7' .7.0I '.2 11 7 c ,
13 I 1.7 . ' 7 .0 23 .7 7 .0o2.0 7.5' . 11 7 12,. "> ' I.. 2 . ..
13 6 174 1 70 C . 7.1 9 .6 4 7.9 1 7 ? I 7..2 2 .2 : .2 23.2 8.1 
13 . 1 -94127 5?
-"
C f ! . 77 27.2 C..' 11 7 1' ? 613 6 1Is 4 28.3 2S.3 28.3 7.7.(4 7.t . 7 . .8 
3.0 
 II 7 1>, , 9 . I . 1 22.0 28.0 28.0 9.513 6 I'- I"' C5 1 '. / .5 E . 7.9 11 V ,.
13 . 4 12 . 7.4 . 

, : t' .0 18., 28.0 9.23 7. 6 .727 7.? I1 7 1 4
13 t 1934 1 .7 12IC -a.4 28.4 28.3 9.613" (7 .3.5 7.9 11 7 I'4 313 6 114 130 (:3 13.3 I , I , 5 2:.3 29.3 23.4 9.68.l 4.4 2.7 17. 26.5 :-3.i013 E_ .6 11 7 194 13013 ,-. . . 4 .,1) 33,33 22 .4 239 .7 8.64 1'34 123u _9 :3.1 7.9 8.A 'I.7 "i.4 29.2 9.3 I1 7 195.:413,613 6 173:'12.) D5 7.3 7.3 7.0 3 .3 3 .1 

3 7.4 4.6 3 4 29.5 zi.0 8.430.0 9.7 11 7 1934 123u '4 .' 7 123 .. 19i:4130 30.1 29.5 2'8.0 ?.7[' 4.;' : 4..3 '9.4 2. : 17.E 9.113 I1 7 19:4 1233Vi'I':4 1"' [17 7 11.4 .4 "I. . 3. 1 28.13--1 -. . 1"
3 [' 44 4.4 '.5 7.7 .... 1 ' . 2,3.3 .8.-2? .
 II 7 '-'4 i13 7.1 '.8 23.5 .3.9 9.4t4 I4 130 C2 9.1 6.4 4.? 29 . 27.7 27.4 8.0 11 7 19..41 :13 14 1630 (7 9.9 1.. 7.3 3..5 29.6 29.0 9.2(3 8.- 5.4 5.0 26.9 27.; 17.7 3.0 61 7 1 -24 I13013 .6 5.9 331.9 29.6 23,9 8.894 1 ' '4 C.7 6.1 2 :.527. 27.1 ,3 II 7 i694 233 (3 11.2 I , II. 313 . 29.0 28.4 10.0 - ' 
13 s.1 >:: I.3 2 C'- 7. 4 ,. . ; 4. 4 3,. 2i 7.! .9 . 1 
I1 7 3' ' .' 30.2 2?.0 21.. 9.52 4. 3? 1! 7 ;; 1:. " ] ±,- . : ! .: 3 0.s 9 . ' 2 . 1 '. 1 

13 6 1" 4 1 3') 7 . _7 .. 35. . 7 '7.7 8.'.' il 7 1'4 i23' r, 1 .; I 4 3u.613 29.6 29.1 1:.04. [4 1630) 48 l.,4 7.U 5.-4 ;.4 27.4 24..5 9.0 11 7 1924
13 6 22 3.4 30.7 30.0 2-i,23.6 R.8[3:"416-30 (9 8.5 .4 8.7 31.1 2?.8 29.6 9.5 11 7 1584 13t ( 313 6 1984 1630 ['5 9.6 

7.9 4. 309 30.1 29.2 8.610.2 10.2 31.331.3 31.1 
 9.8 11 7 198.4 1.3') C4 1(5. t 7.113 6 1924 31.2 34t.2 29.3 9.21630 D6 7.4 7.1 6.2 30.5 29.2 22.3 9.1 11 7 15-K4 1630 (513 6 19i4 1.30 ['7 10.9 7.' 4.? 31.4 29.4 2.3 9.38.2 6.0 5.8 3.. 28.1 ,.0 9.2 11 7 1924 1630 (6 1. , 7." 31.1 29.8 29.2 9.613 6 1Yd4 2030 £2 7.8 4.8 3.6 30.0 28.0 27.6 8.3 11 7 1994 1.,30 C7 10.1 1 7.913 31.4 29.7 29.2 9.4
6 1984 2030 (3 7.0 5.4 4.0 30.0 2:3.4 27.8 8.4 11 7 19,841630 C 11.3 7. A 31.613 6 1984 2030 £4 30.2 29.3 9.29.3 1.9 4.3 29.7 27.6 27.2 8.6 
 11 7 1984 1630 C9 15.9 13.213 12.1 31.1 28.6
. 1984 20)30 C5 9.3 6.4 5.1 29.1 10.229.6 27.6 26.8 8.6 
 11 7 1984 i630 [5 7.8 6.5 6.5 30.2 29.313 6 1984 2030 £6 7.3 6.6 3.8 29.8 28.9 9.629.' 27.2 P.8 1 ... - ­



TABLE 4
 

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

DATE TINE OXYGEN PrOD TEMP.

pID TCO M!D Ea)T TOP MID HOT cH
 

[A MAITh YEp; DAY no/! mo1I ao/I ,e C deg r ae, C
 
Xi )J X -X W N I.x x. Q'. 4 J A . U.X
AX­

11 7 :': 30 ' , ,
 

11 7 I7, .7 > ," ?.i 
11 7 1:4 . 

7 1 . - 1 ,.. 10.0 

li 	 7 1i:74203) D. 2 10.0 
11 7 1',.--Z4' 1- ,.409 2;, ?.20 D7 ' I,,S A ,= .
 

¢ 
.9 .'4 7'Z , D7 ? ,5 0 . 7 ,_A 5 " ,- . 
4 k. . 

'":,4 4'' C,;. 	 4 
'P. 	 I 4 37,': . 

7 	 . ... .. _ 0. 7 o 

.' 4 4V 713. 
76.V.4 430 ,Q , . "77 

S 	 i!?34 3 4-3 : , 7 : 

:? ' , . ' 7 ' 7 ".0 003 
I '-': 430 117 i.1 0 i . i 

. ,7 	 ..
 

1 -3­

4 e-i0lo.DA:"$ s 7 1 .4 i.,- 27.4 2.,. :7.(i1 ,0 

3 '*'74 I0 .n 4 '30. .j:?o; 7 7 : 7.?. .
 

)4 D7 0 1 .7 - : "': '-. I , 

E 1 4 7'0 0. 1 . 8. 

:':3:."- 2 7 ' . I , ", u-, .1", -7, 100'.5: 1 3 0 c 7 ,' , .	 ' 1 
8. ! :,?-416 .3 ' ,C,, 7.: 7,: 2 .. 2 / .1.-. -...
0 

S .:-.I 13' CM 7 . 5 " .' 

", 17.34 1630 C3 8.7 6.0 .6 31 .52 9 3 . .6 85 
8 8 19S4 1630 C4 17.8 10,7 8.3 31.6 28.4 27.A 9.7 
8 8 19,4 1630 C5 11.5 8.3 4.9 30.6 2.6 27 7 '? .4 

57
 



----------------------------------------------------- --------------------------------------------------------------
Diurnal Medsurements. Bogor, Indonesia, Cycle I, Dry Season
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------------------------------------------------------------------------------ ----- ------------------------------------------------------------------- 

------------------------------------------D-iurnal_Meas!urements. Bogor, Indonesia, Cycle I, Dry -n... e 

ETE T1 ,3)i GEN FONDlEIr. DATE IIME OXYHI P$*l TEMP. 

------ OF TO MID BOT T[-------- PTMID r- OF (ND TI Mi[, )T TOP tD OT OH 
DAY Hs21NIHYEAR [,;ia 1g/ m./1 ,gl/ deg C deg C deg C DAY ,0PTHYEAR PAY - mu,,'l m/l deg C deg C deg C 

41 4 4.4 4 if.1 cI.x 4x.) X 4 YLA. 1x. I1.X Q4 41 4 10yXXX u .l kt. x1x. x 4x1 X x~Ix 

3 Iv4 I.94 13' (5 4 "T 2h 2 4 -------I-, 4 2.33 - 1 K j 4.j. 5 2cA 7.' 31 14 
54 31 W, 1 t1 . . A 2S.2 28.2 1t 

! . -. . 2.3 24 2.4 .. 7 
3 , I ,4 1231) (7 A 43 . 2 31 A,.. 7.7 313p.3 7. 9.9 

3 up 1 K. I 5 7.7 31 I- :T 7 ' .4 2,.5 3 7.0 
3 1(' 194 123' ';9 1 II.1 1.' . 3 31 101'" 12' A3 . . 4. 2. 8.4 23.1 7.53 10 1 .3 1- D5[ " 5; 4. VU 28A 2 4A :T.? 31 10 I' . 4.- 2 ?e.0 27.6 4.0 
3 1v I. 13I [ 2 A ?7 ins -'9.3 J 9.7 31 10 1 4 1 . 2.7 -.9.2 27.5 8.0 
3 10 1974 1-3L, ['7 14 A :.2 5.9 '.3 1 1 28 9.5 31 1(! 1':4 1 .'. 4. 2 .7 28,5 27.7 8.23 I0 19'4 1,:' (2 W . 4 A 3 .'. W,. i 1 8.5 31 IC10 41 .' 8.9 28.2 27.5 3.2 
3 I' 19:::4 1.3' (3 l(m y4 4 2' .6 31 10 ' I : . 27.1-9.4 27.8 7.9 
3 10 1<4 163,' C4 ILA -. 5. 31.4 2.8 2 . 1.. 31 I0 1V.4 1 ' 1f , 3,1.4 2S.9 2-.? ?.2
3 10 1"%A 167') (5 5.' 1. 9.2.9 31 10 1"':4 123' [f. h.1 7 . 29.9 29.A 2S.9 .9
3 I.. 14 U u ?A 7A344. 141 5 . 2 79 .7 31 1: 1 4 '2-,' [1 7 1 .4 3.3 27.2 29.1 9.2 
3 1(' 1534 1 3'' (7 ' 7., 5.' 1 1 2 7 ,.9 31 0 1 4., , 7 .1 .A' 7.1 T.8 29.C 23.8 9.43 1 1Ii34 1170 ,': 11.1 9.7 7.0 31.7 2'.7 --i. :8. 31 10 1"4 7. 5." . 0.2 22.6 28.6 7.5
3 10 1 C?'3' I. 1".7 11.A 32. :15 2?. 31 1:' oS. iO I :-7.t . 4.i 6 28.. 23.5 7.7 
3 10 1i24 1631' S .113 . 1:. . 31.2 2":.a 7.7 9.3 31 10 134 1 76 4 '. : : 4.6 3.S 22.3 29.0 8.5 
3 10 19:34 143') 1t5.A 15.n 11.' 32.4 2j.: A I 9.i 31 10 134 4 1130 C'. V!(,_A .- R).0 28.5 2-.2 8.53 IC 1934 1..0 [7 1K.3 13.4 7.2 31.6 . -. 6.. 9.7 31 10 - 1£' ' 1. .; 4. 3.,1 2.95 28.0 8.9
3 10 IK:4 "'h, [2 14.4 5.i 2.7 T3,'.7 . 4 -. 3 7.5 31 1C' !K4 ' ff7 I.! -6 . 28.4 27.4 8.81. 3 14' 1i: :- "' 3 . .. T7 4. 3'.4 30.0 2. ' 7.(' 31 10 1': 4 16-' ' r 7.4 5.2 2..7 23.0 8.5 m3.5 -'.5
3 If,'1I ,:4 ' '' 44 '1j 73 4.7 3 ".3 W 9 7.. 31 10 13,4 " ' [ 1 . 1' 3 .7 29.8 2i.2 9.5 .3 14' 1'74 2 ' "5 2 7A 4.3 W.5 M 2 7 7.5 31 Iv)1 ,4 Iio [151 II 1 5 3.9 2.3. 29.6 9.2
3 1' 

) 
i' '' ' .vt .A 4.A . .1 2' 5 28 7.5 31 10 19:_: I4t ' ' F :. " 30.7 29.3 2. 7 9.4o' 7 

s I1 ,4 .,.,3: (7 4 3 4.8 3k.4 3V.1 2? 7.5 31 10 1'7,4 147"' [)7 1. ' 4 '0.3 29.5 29.4 9.6
3 1' 1 4 2 (' h 9. 6 30.4 'I 2hI 7.3 31 1') 1-:4 2'* 2 .' .7 2S.2 29.it 7.3
3 10 1K:4 2030 0 12.A I. 9.4 3k.. 3oC 70 8.7 31 10 194 ,'>3 3 7. 1 1..6 29.5 28.7 7.7
3 10 1'34 213K 2 44 2 .4.2 9:. 279 7.9 31 10 1.Y ',' (4 11.1 . 3. ' 7.7 29.2 27.9 8.4
3 1(' 1<4 111 11A S 3. 2".A .9 319.0 . 10 I -. " ' .? 5 . 4 ?.5 28.5 27.8 8.4 
3 10 1K4 2030 [7 1407 94 .2 3.4 295 2.7 B.7 31 10 !Y4 2':, (6 It, . , 2-'.5 2"8.0 2"8.1 8.831 10 1 4 430 (2 5.4 4 . 4. 2 .1 1 2- 1 6.9 31 10 1Po-:, I-? to 3 7.1 4. 27.4 23.0 27.9 8.?

31 1 '19( 430 C3 5.U 4.? 4.9 :.0I ) ' 6.99.'.. 31 1' :9!: _v31 , ': :.7 - .. .'' ?.5 2?." 2s.2 8.4
31 1 9 l7.4 3, (4 5 A 5.j 5.7 3 7.7 27. 3 7 7.1 31 10 1 20I). 4 1 . 29)." 39. 8 29.6 9.6 
31 1:1 194 43K) C5 C.9 4. 4.8 27.5 27A 7 71 31 1(, 4V.. -t' 4 l o'i.' '.A 7. 2?.9 30.0 29.8 9.0
31 10 9::4 41) U .. . 5. 5.5 7.N: a 20? 3.0 3! 10 1'.T4 2'3) _," 7 7.7 4.- 2?.S 29.9 29.8 9.1 
31 10 :.4 451 U'' !A5 5.9 .. 277 27 81 31 10 I9 4 20 1 1"' ",. 7.3 29.9 29.9 29.5 8.2 
31 4? .' 275: 2".? 7.8
 
.! I0 19:'-4 4.(, (9 ... . At 4 . 2
EA::: : 

"31 1(' 1;.4 43' [5 4.A 4.9 4.. :'. K 2 1 n 0 3
 
31 10 1'7.34 430' ['. 5.11 .A 5 1 . 5 .'-A 8.5
 
31 16 1074 430 ['7 6.A 6.0 6. ;5 2 A I.sA &.
 
31 10 19:'24 .:'., [2 4.2 4.0 3A 7 27. 27. 6.7
 
31 1(' 19:4 S3Y, 3 4.6 4.. 4. 27 27A 27A 6.8
 
i 1, 19-A S30 C4 5.A 5.5 4 27 27.Z 27 7.0
 

31 10 19?4 330 C5 4.9 4.7 4.5 27.4 27.4 27.3 7.1
 
31 10 19::4 830 C. 5.8 5.A 5.1 27.7 27.7 27.6 7.3
 
31 !0 I",34 8.0 7 6.5 5.6 5.3 27.5 27.5 27.3 7.3
 
31 10 1994 830 C8 6.0 5.8 5.1 27.7 27.7 27.4 7.2
 
31 10 19:4 830 C9 7.1 6.8 6.5 28.2 28.3 28.2 8.6 



TABLE 5
 
Fish/Shrimp Stocking, Sampling and Harvest. 
Bogor, Indonesia, Cycle I, Wet Season
 

DATE HOE POPULATION SMU WEIGHT(g) SAPIE LENGTH(cm) 
PM ACTIVITY SPECIES 

DAY 
X1 

moNTH YEAR 
It I1:11 

COE COE WT.(k9 ) 
XX1I.1 

No. IM 
IxX 

No. S. DEV PEM 
Ixlxx Ix.1 

No. S. DEV 
X1,.11 

31 10 1983 Cl STK nil 10.5 200 52 20 15.0 20 
31 10 13 C SWr nil 10.0 200 51 20 !4.9 20 
31 10 1503 C3 nil 11.4 200 56 20 15.7 20 
31 t0 1%3 C4 " TK nil 11.6 200 59 20 15.8 20 
31 
31 

10 1983 
10 19M 

C5 
C46 

M 
M 

hil 
nil 

11.7 
11.6 

200 
200 

54 
7 

20 
20 

15.3 
15.5 

20 
20 

31 10 M83 C7 SW nil 11.0 200 SS 20 15.4 20 
31 10 193 CO STK nil 11.5 100 54 20 15.2 20 
31 10 1983 C1 M1K nil 11.0 200 57 20 15.6 20 
31 10 19M3 E: SI nil 11.0 200 5 20 15.4 20 
31 t0 IM83 D; STY nil 11.0 200 53 20 15.1 20 
31 10 19S3 D7 STV nil 12.0 20 59 20 5.6 20 

1 12 :<3 Cl w nil 75 20 
1 12 117T3 I2 ?A nil 75 20 
I 12 1993 C3 brl ril1 70 20 
I 12 19S,3 C4 W. nil 75 20 
1 12 1983 C w nil 15 20 
1 12 19 C6 SAI nil E 20 

12 19 C7 SA nil 70 20 
1 12 1983 M SAM nil W 20 
1 12 1983 CO SAM nil 75 20 
1 121983M M nil 75 20 
1 12 1983 D6 SAl nil 75 20 
1 12 1983 D7 SM nil 75 20 
27 12 1-3 Cl SAI nil 75 20 
27 12 1983 C2 SAil nil 85 20 
27 12 1923 Q SAM nil 75 20 
27 12 183 C4 SAil ni 65 20 
27 12 198-3 C:5 S nil 85 20 
27 12 1983 C S'l nil M 20 
27 12 !9r3 C7 SAM nil 65 20 
27 12 193 C8 SAM nil 70 20 
27 12 1983 C? E4l nil 65 20 
27 12 1903 05 I nil 70 20 
27 12 193 I6 5M nil 65 20 
27 12 19" D7 w nil 5 20 

12-4 Cl S nil 70 20 
25 I1 Y34 C. SM nil 70 20 

!5!r,4 23 W. ni 75 2) 
i 9e-

??1_
1 

C, 
C5 

Si 
3M 

nil 
nil 

75 
90 

20 
20 

911-4 -. " nil 80 20 
5 I !4 C7 CAM nil 70 20 
2>5 1 19. C SM nil 75 20 
2- 1 194 C9 w nil 75 20 
25 1 1S4 I! SM. nil 75 20 
25 194 06 SAl nil 70 20 
2 I 194 07 SAM nil 7S 20 
23 21934 Cl SAil nil 80 20 
2 2 !9r-4 C41 SAMl nil 75 20 
23 19 4 Q SE nil 75 20 
23 21 24 C4 SAM nil 60 20 
23 21984 C5 W nil 65 20 
23 2. 9S4 C6 "AMl n i 1 90 20 
23 219.4 C7 SA nil 70 20 
23 2194 C SAM nil 5 20 
23 21984 C'9 S nil 70 20 
23 1994 i 5 SM nil 70 20 
23 2194 [16 SAM nil 6 20 
23 219-c4 07 SAM nil 10 20 
20 3 198A Cl w nil 8.8 158 z 20 15.7 20 
0 3I '4 C2 lAR nil 10.3 191 6 20 16.6 20 

20 319'4 CC3 lAR' nil 12.4 1'0 77 20 17.1 2 
20 3 i93 C4 wt nil 10.4 172 62 20 1&.0 20 
20 3 294 CS PAR nil 13.0 12 77 20 17.1 20 
20 
20 

3 19 4 
31W4 

CE 
C7 

liAR 
AR 

nil 
nil 

12.7 
12.0 

I4 
177 

76 
4 

20 
20 

17.0 
16.2 

20 
20 

20 3 194 CS HAR nil 10.2 139 97 20 16.5 20 
20 3 19E4 C9 AR nil 11.7 186 67 20 16.0 20 
20 3 194 05 HAR nil 10.1 284 54 20 15.5 20 
20 3 194 D6 w iil 11.0 194 51 20 15.1 20 
20 3 194 D7 W nil 12.2 182 6 20 16.2 20 
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TABLE 5
 
Fish/Shrimp Stocking, Sampling and Harvest. Bogor, Indonesia, Cycle I, Dry Season
 

DATE K(IV.PcUATION .SAtLEWEIGHT 0a1 SAW't LErGTH (cs) RPI0DXCTION 
POND ACTIVITY SECIE3 

DAY MONTH YEAR COTE Ct. 4'TQa) No. MENVJ No. S.PrV 'I No. S. DEV k.l(kg No. 
xi xx xxx Jsor.a 1x xiX. xI.x xx.XX XXI.X 

19 li;4 C2 SD i .1 67 :C 12.0 20 
19 6 ?4 C3 T - 61 21 11.4 2C0 
19 6 Nci4 .'4 C0: il I 2(,.l 4 ' i. 20 
19 6 19, C5 Cb ni "1.. 57 20 11.0 2" 

19 l C i, i '"
• 

" 67 20 I . 
,
IS 6 l%.v C- -:T) .. - .. ( 5) 2". .I. '0

! .f.2
19 	 f '.0 

!1.4 20 
19 1X 7. :41 . - 47 20 11.3 "0 
19 : 	

4 
6 , .5 2 ! 20£- 7" !2.0 

19 ,c.' [,';' , :;.5 "-%[ 5n 20 11.3 20 

11 1 C: ..n ri 	 65 20
 
11 !?S4 : 	 s 20

ii 16I9}4 C: 75. r,J 	 75

11 71764 C. :' n .5 	 '2) 

II 7 19"-4 C7 .7 r0 20 
11 7 IK%4 C7 SA' il6) 2-0 
11 7 l9-4 CIE ;4A oil 60 20 
!1 7 l7 C- C-A n 11 70 20 
11 7 190.4 CS S! r,i 55 0 
11 7 !9e4 D" $.,l nil 60 20 
It 7 1994 D7 S.1 ni 	 65 20 

P 	 S 193 ,:3 r ml 7 0 
6 	 2 l9S' C4 ,9 nil 70 2 

::Zl ?A 5 i, Oi 7C' 20 
6 	 6.l'1-: C. ,',5 7ir 20
 

S 194 7 'M r7 	 80 20 

-" 	 . , 1-. C;-' " 70 20 

E CS A.. 	 70 20 

0. 1'4. 	 [,7 3.M& ;. 6i5 20
 
S '' n, 7L, 20
A ~YEA 	 (3 4M 70 285 

4 	 C'- . 2.;. ri! 70 20
 

- %- c: t r,1 	 20
!" ' 


4 14 .7 :,, n5 	 20 

:1.I 	 . ~ .-A .i 2075 

4 	 0F3 CS8 sDr IlI a -0 
tolrI%*-4 r,-	 75C, 1 

P3IC14 Dr) SAI 70 
3 0 194 1" SM nil 7 210 

0 1g 	 i-7 nilnil 65 20i20
 

10 1994 (t sl4. rill 75r '0 

3 I0 1994 07 CAM nil 	 65 20 

12 11 IiM C S.A.M n'l 14.." 19," 71 :3 1'.1 ;' 
12 IC' 194 C3 1i 110 20 .ni 12,7 7) 12, 

12 	 11 1964 C SM il . 17 77 20 .1 
12 11 1584 C5 M nil 1,15 173 71 20 12.6 20 
12 11 1924 C6 S nil 1470 131 w ') 12. 20 
12 11 1 '. C7 CAM nl 1!2,4 197 72 127 20 
12 11 1984 a SAM nil 1190 0.a :0 12.6 20 
12 It 19'4 . 3 SAM il 1.7 190 71 20 13.0 20 
12 II 1934 C SM nil 8.1 16 4 20 10.7 20 
12 II 1994 D6 SM nil 10.9 180 61 ' 12.0 20 

12 	 11 19"84 D7 SA nil 12.5 2% 68 20 12.7 20 
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TABLE 6
 
Water Quality Measurements at Start and End of Each Experiment. 
Bogor, Indonesia,
 

Cycle I, Wet Season
 

DATE ALM. 7J-10.WD 't"IA TOTAL TOTAL ORTHO 
POND Na/1 q11 pH N N02-H 103-N -A3-NP .O4- CI- SALT S04 B Ca Cu Fe mg K Na ZnD1Y M" YEAR CaC,3 C a 00/1 6/1 1I9/I mg/1 0/I a/1 /I pot m/I1 eq/I al 19/10/1 ma/I 19/I 89/I 3q1XX IX XXXI xil 
 x x. x.xX x.XX X.oz l.xx I.xx 3.03 XXXX XX XXXX X.Xxx XXx.1 X.XX x.IXi nix XXiX IXXXI .XX 

30 0 10^.3 C1 
 5 9.7 (1.0 2.7 0.030 5. O 2 3 7 0.100
30 10 1983 C" 
 4 7.5 <1.0 5.9 <0.02 4.700 2 2 5 0.050

30 10 IM913 2 
 5 3.8 (1.0 1.1 (0.02 14.100 2 3 6 0.070
30 I0 1983 C4 8.0 (1.0 1.3 (0.02 7.3Z, 3 3 4 0.120
30 10 1.33 C 4 15.5 (1.0 0.7 (0.02 8..5 7 2 5 0.030.0 10 1?93 U2 4 10.6 (1.0 3.7 (0.02 3.2,50 2 2 6 0.04030 10 1903 C7 

c 4 8.4 <1.0 3.1 (0.02 3-20 2 2 0.04030 10 190. a -.4 (1.0 2.! (0.02 405) 2 2 5 0.06030 10 1903 C? 4 8.0 (1.0 0.7 (0.02 7.750 2 1 4 0.10030 10 1933 D5 5 6.7 <1.0 0.7 (0.02 8.?5 2 I 5 0.03030 10 1903 B6 
 5 6.2 (1.0 0.6 (0.02 8.X0 2 1 4 0.05030 10 190 07 4 9.5 (1.0 0.8 <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 P4A. T.WD - N£IA TOTALTOTALOR TH0 
.3--N
FORD Ni! maIl DH N N2--N NO .7-N P 4-P Cl- ATLT SD4 B Ca Cu Fe Th K Ka Zn".AY 1:,h .; CaCC CaLS3 Mo/I .'c '.;11 a .,l o,'1 co/l n./I ,'c ./ cot n./1 n/I ./1 c0/ 1 c.t] /!I'l 

,1 Ix XXX UX XXX U X . x .": . o Xo.xx.oX . .oxx ix. x.xxI lXX 0X 93103 x.oxxX. 

11 6 1i74 ,2 ! 20 7,2 .:. v. 7 3.10:1 . l74 C2 132 o.,! 


I?', C4 Z7 1 7.6 


2:. ,0 .:"a 0.13 

"0.63 O.Y 0.!1 
1 6 M.A L0 19 7.7 0.14 0.15 0.11
 

11 6 I9t4 C6 .2 2 7.9 
 .. 0 0.1$ 0.12 
.
I! 6 9'oA C7 26 23 7. 0.1: 0.5 0.1')


II o 19"A 21 18 7.? 
 1.02 0.15 0.14 
11 6 19P? C? 60 59 9.9 0.05 0.19 0.13
 
11 6 D5 55 9.8 0.02 0.06 0.03
19S4 56 

11 6 1984 0S 
 50 9.2 <0.01 0.13 0.12 
1I 6 194 D7 50 4o 9.2 
 0.02 0.13 0.11
 
14 6 19"34 C2 9.3 0.490 1.4 (0.01 2.100 2 2 6 (0.0114 6 1 -4 (1 4 4.3 0.Iz0 1.4 0.030 4.M 2 1 5 (0.0114 6 1.04 C4 4 9.3 0.230 1.5 <0.01 4.00 2 2 6 0.02014 6 1934 CS 
 5.0 0.430 1.4 0.030 &.700 2 1 5 (0.01

14 6 154 C6 
 3 4.6 0.*10 1.4 0.030 5.000 2 I 6 (0.0114 6 1984 C7 
 3 6.7 0.50 1.7 0.030 3.100 2 2 6 (0.0114 6 184 Ca 
 4 6.,50.610 1.3 <0.01 2.100 2 I 5 <0.01
14 6 1904 C? 3 5.9 0.610 4.9 0.030 0.900 1 2 5 (0.01
14 6 1984 5 3 5.7 0.50 5.7 0.030 0.?00 1 2 5 (0.0114 6 1 4 D6 3 4.? 0.470 3.0 0.00 1.900 2 5 (0.0114 6 IM9 07 3 1.- 0.670 1.2 (0.01 1.1 0 1 2 5 (0.0011 II 984 C2 4 4.4 0.7-0 1.0 (O.C, 1.100 I 1 5 (0.0111 11 19S4 C3 3 4.7 0.950 1.6 <0.01 ?.100 1 I A <0.0111 11 198A C4 
 3 5.2 O.W50 1.5 <0.01 4.000 2 2 5 (0.01

11 II 1994 CS 
 3 4.8 0.750 1.4 (0.01 1.600 1 1 5 (0.01II II 19"4 C6 4 4.9 0.570 1.8 (0.01 3.000 2 2 5 (0.0111 11 194 C7 5 4.7 0.490 0.7 (0.01 1.700 1 I 5 (0.01II It 19B4 C8 
 3 4.. 0.750 1.0 (0.01 1.000 4 2 6 (0.01II 11 184 C9 4 3.6 0.610 3.8 <0.01 2.100 1 2 4 0.110II 11 1984 05 3 3.9 0.610 3.3 (0.01 0.700 2 2 5 (0.0111 111984 06 3 3.6 0.570 3.0 (0.01 O.1O0 2 2 5 (0.03 
11 11 184 117 



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

2-1FtE DATE 2X,6 cH Ca a Ila TOTL C.E.C EaUKELE LIME FFEE EXC-H EXCH-MA
 
POND C AY D0AT. ET) eo a eol' ea N - 11 3 N AL Al I n h Q
SI LT SA (W P / K / A4N - m, / TS Fe r Cu S 4-5 RE CaC 3 ea/ . eq/ 

DAY WITH3YEAR z z z 7. cpaI lC"I 10'. ocm IW-3 ci a P2 0 o (*M1PI >lC . D Pea vnnsc "M po c* cro/lI~ 

1x ox x01 rX.1 II . II X1.1 8x.x Ui (01.4x00.1 (7xxx 0I1.0 xx.x0 (XXX. xx00.0 0xx0 X.1A X00I )I U xi lxxo oxx oXXrXI1.1 oI.X. XXX.r xo.x
 

113 .. 1.2 6.529 7 Cl 7 Th3 i.) 7.7 '.3 6 'f7 6 !1) C0.2
 
27 3 13.33 12 61.7 2.3 11.3 3.1 6A 4 7. 2.4 137 0.7 .. 7 0.2
 
29 ? 17 3 '3 57.i 23.7 i3 3. .2 4 3 "5.S 1I1 
 2.1 .. (0.2.0 (3 

21 0' 1Z. CE .2.4 ?7.7 ?.9 2.i k.u 4 3.3 2.2 203 11.? 4 17) 5 6.8 (0.2
 
2? 7 1933 CS553.3 31.3 i.? 3.1 ..0 7 9.3 2.5 '29 19.6 4 144 5 2.5 (0.2
 
29 9 15:33 26 53.? 27.3 11.2 3.0 5.8 4 3.2 2.5 207 20.1 91? 5 6.5 (0.2
 
29 9 13 3 C7 52.0 32.0 16.0 2.3 5.5 4 7. ' 2.5 222 31.6 3 155 4 6.5 <0.2
 
2? 9 1983 0.3 50.4 27.? 21.7 2.5 6.1 4 8.2 2.3 2,4 8.5 4 144 5 6.7 0.3
 
29 9 1993 C9 64.0 29.9 6.4 0.3 6.2 2 7.1 2.2 25) 2.1 3 184 4 6.7 (0.2
 
29 9 1913 M 66.3 24.9 8.3 2.3 .6.2 2 7.0 3.1 10 7.6 I 14 4 6.6 (0.2
 
2? 9 1933 06 63.5 26.4 10.1 2.6 6.2 1 8.1 2.3 211 1.2 3 192 4 6.5 (0.2
 
2? 9 1983 07 70.7 20.4 8.9 2.1 6.3 1 7.6 2.4 250 4.4 2 180 3 6.5 (0.2
 

--9 

0"" 

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

SAMFtE DATE OF.G. pH CA Ma Il TOTAL C.E.C SCAURE LIME FREE E100-H EXCH-A 
POND CLAY SW0LTA i TT. (9 1) P meol meal K azal N NH4-N %13-N sea/ .ALTS 91 Fe . n Cu S04-S REQ CaC03 zeal meal

DAY MONIHYEAR z x2 7. pca 1O)g 10(9 IW. pcz .1X oz ooa ¢pa (E.( 190g;:m 2 pore 9.us/c. po oo'i pO, £eqll I0o 
ox I x o.x 1xx xx .0 IX.0 08.0 x000XIIAX, i0x.0 xx;x Z"3 I ( 0XXXX.X0 3x0.0 ((4X X (X1.100XI0I000000 01xX. 00011 0X0 1.1 100.1 101.1 I0.0 

55 179.4 ' 3.1 0..0 1.0 !.7 4.6 ; 11.7 73 0.6 3 is: 5 0.5 11.1 
15 5 lj4 3 3.3 :9.4 7.3 2.6 6.6 4 11.5 ":c 2.0 156 4 0.3 12.5
 
15 5 1914 4 53.5 23.' 7.6 2.6 6.$ 3 11.1 235 1.1 3 111 2 0.1 3.4
 
1$ 5 1M34 (5 67., 24.5 :3.1 2.3 6.3 4 11.2 2 2.6 1I, 3 0.2 10.5
 
I 5 1M34 C6 63.7 25.5 5., 3,1 6.7 7 12.2 269 1.1 149 4 0.2 11.4
 
15 5 1934 C7 64.8 2.2 7.0 2.3 7.3 0 16.0 2"5 11.7 6 143 4 0.4 12.6
 
IS 5 1934 CS 65.3 29.0 5.2 2.4 6.9 10 13.3 235 2.9 6 160 2 0.3 10.2
 
15 5 1734 C? 56.3 26.4 17.3 1.4 7.0 4 9.7 304 5.3 2 14. 2 0.3 10.8
 
15 5 1934 D5 66.0 27.2 6.8 2.2 7.0 3 12.S = 2.4 3 106 2 0.3 10.2
 
1 5 1784 M 67.2 25.6 7.2 2.1 &.? 3 12.4 273 3.0 4 154 3 0.3 12.6
 
Is 5 1994 07 69.9 23.3 6.8 1.9 6.5 2 9.4 285 2.9 4 148 2 0.2 12.0
 



Pond Morphometrics. Bogor, Indonesia, Cycle I
 

E DEPIH Ilc DEPTH 20cm EPM 30ca DEPIH 4utce DEPTH 5,cm DEPTH Ouk DEPTH * 70cm DEPTH 0cm DEPTH 90c. DEPTH • 1OOcmPM AREA VOLI,* AREA VOLLM AFEA VOLLiE AREA VOLVE OREA WCLUMEAREA VWtLtE AREA ,%UE
APEA O.tfE 

DAY ITH YEAR 2 M3 AF.EA VOL~t AREA VOLUMEL2 0 L223 833 22 .2 .73 .2 .3 m2 .3 .2 &3 &2xx xx IIIn IM X Z3fWI W 1W X IX XXXI f XIX T ITTAXI X XfXI 1W XXXI fil II1 1111 IXXX ,rr WIxxUTT x1
 

15 10 1r3 CI 200 2) :0Kl 40 2(K1 60 20 80 2(100 10, 2002Wi) 12 140 20 10 200 18') 200 2%15 10 19c3 
 C2 200 20 2MC, 40( 2002( 
 100 20< 120 2ICr 140 20Cr f16, 20015 10 I93 C3 i 00 200 20,
20 200 40 2 ( 60 200 SO 200 100 200 120 200 140 20K15 10 I ST C4 200 20 0 
160 2(8 10 200 2002(0 40 2 t0 
 200 Vr 2(k) 100 200

15 10 1983 
120 2/0 14) 20.0J 11.0 A)0 180 200 1200
C5 200 20 200 40 
 2(0 .1.0 200 TW 200 100 200 120 010 140 2( 160 200., ITO 200 200
15 10 I3 C6 200 20 200 40 200 
 2 &C, 200 10(y) 200 120 200 140 2'<1 10'4 2(0 1v 20015 10 1983 V1 2(0 20 2(0 

C, 
200
40 2( 1 60- 2(1 110 200 100 200 120 1(10 140 "20< 160 200 100 200 2015 0 193 C 200 20 200 40 '0 
 60 .'00 80 200 1001 2Cr 120 20m 140 r00 160 200 I015 10 1983 C9 200 20 200 40 200 200 20060 2M0 80 200 
 100 200 120 2(K) 140 200 16C 200 1W
15 10 193 D15 200 . 2'0 20( 200 200 --1
40 2(0 60 20.0 80 00 10(, 2)00 120 200 14 200 160 200 IF0 200 20015 10 193 [L, 2M0 20 200 40 20 160 2r0 1 20r0 200 100 120 20015 140 20V 160 2(N 180 200 200201983 D7 .0 20 
 2100 40 200 
 .0 200 so 200 100 200 120 200 140 200 I.V 2w 180 200 mrt200 


O
 



TABLE 9
 
Analysis of Nutrients and Lime. Bogor, Indonesia, Cycle I, Wet Season
 

E DATE Cf fA YSAkF, rYFE LRY C^' 4',IC d aI LIE _.rT. 
:IJT7 I-?T rAF --_- __.__ 

DAY rrOjTH YEW CRL. . "
 
xx xx XX.X X;(
 

24 10 1?33 r $3.6 

Analysis of Nutrients and Lime. Bogor, Indonesia, Cycle I, Dry Season
 

SAME DATE TYPErf DY CaOSMTIC4 A3 ', MY L 7.U- fIE 
:OJTF.ID.T !ATE VLUE 

DAYKfM YE-* CRL IE '7 

01 I X xxA XA . 00.0A. I...00. 00.01 Ix'.0 

12 6 19 1 rsp 3.0 
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TABLE 10
 
Nutrient and Lime Inputs. 
 Bogor, Indonesia, Cycle I, Cry Season
 

DAE FEID MANMP5 1i(6M1C LIME 
- PCND

DAY MONTH YE TYPE kg/ha TYPE kg/ha TYPEEkg/ta TYPEkglha11 xx rxxx xxx xxx x xxx 
23 0r . CA= 113o23 5 1984 C6 CaCO3 1(4023 5 1984 C7 CaC03 97023 5 1994 06 Ca=3 113023 5 19^C4 07 CC03 C206 6 19'4 C-2 TSP 86 6 19 C TSP 6
6 19n, C4 TSP 86 6 19W4 C5 TSP &
6 6 14 C6 TP a6 61984 C7 7. 86 6 19.4 CS 
 TSP P6 1r4 C? TSP 8
6 .1 94 CS TSP a6 6 1984 D6 TSP .6 6194 D7 TSP 84 7 1.4 C2 TSP 84 7 194 C3 TSP a4 )?,.S' C4 TSP 8
4 7 1984 CS TSP a4 7 !984 C6 TSP 84 7 194 C7 TSP 84 7 1984 CD TSP 84 7 1984 C9 TSP 84 7 19 1z5 TSP 84 7 1994 D6 TSP 8

4 7 14 D7 TSP 01 8 1984 C2 TSP a1 81 4 C TSP 8I 31 .°4 C4 TSP C
I 8! 4 C5 TSP lI 6 1984 C6 TSP 81 8 1984 C7 TSP 81 81994 CM TSP 8I 8 1984 C9 TSP 81 8 1984 05 TSP 8

8 1984 D TSP eI 8 19,04 07 TSP S 

9'198'4 r.DT5 9 194 CA T5 .
 
5 9 1r5-4 C5 
 TiP $

91984 U' TSP
S1984 C7 T.: 

5 9 1i-4 C8 TSP 85 9 1984 C19 TSP S91 4 rla, TSP 9 . 9 1984 D6 TSP 850 91994 07 TSP 8
10 10 194 C TIP S10 10 I994 C 

10 10 1994 C4 TSP a
 

rxW 810 10 1, -94 C5 TSP 1.10 10 10S4 C6
10 TSP ­10 1.84 C7 Tr. 810 10 194 C3 TSP 6 
to 10 194 C? TSP 810 10 19r4 V TSP
10 10 1984 _16 TSP
10 10 1984 D7 TSP 
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TABLE 1.0
 

Nutrient and Lime Inputs. Bogor, Indonesia, Cycle I, Wet Season
 

DATE FE PMURE I1 IC LtE 
.. F-

DAY MONTH YEAR EYPko/ha TYPEko/ha TYE -Wo/lhaTYPE kq/lha 
1 x XI M111131 II1 XXI Ii 

12 10 1783 CI Cac03 32W3 
12 10 1983 C. CaC03 230 
12 10 983 CaC03 2080 
12 10 198M C4 CaCC3 30 
12 10 193 C5 CaC03 2870 
12 
12 

I0 
10 

1983 
1983 

U6 
C7 

CaC3 
Ca'83 

3-y) 
L450 

12 10 1933 CS Ca 3030 
12 10 193,3 C9 CaC03 3410 
12 10 193 05 Ca33 70 
12 
12 

10 
10 

19S3 
1083 

D6 
07 

0C.03 
cac3 

2-_10 
20 

26 to I783 Cl TSP S 
26 10 1?83 C TSP 3 
26 10 1'63 3 TSP 3 
26 10 1n3 C4 TSP 8 
26 10 I93 US TSP 8 
26 10 19.,3 C TSP 3 
26 10 1983 C7 TSP a 
26 10 1983 C3 TSP 9 
26 10 1983 CS TSP 8 
26 10 193 5 TSP a 
.6 101983 M TSP 3 
26 to1I83 07 TSP 8 
23 1I ?:-3 CI TSP 8 
23 11 ! 3 TP 8 
23 11 913 C3 TSP S 
23 II 1983 C4 TSP a 
23 11 1?83 C5 TSP 8 
23 It !913 :0 TSP 8 
23 11I13 C7 TSP 8 
3 11 1983 CS TSP 8 

22 11 193 CS TZSP -. 
23 11 I3 05 TVP 
23 I1 1 83 D. TSP :3 
23 It 193 07 TSP 8 
21 12 198M CI TSP 8 
21 12 183 C TSP S 
21 121983 23 TSP 
21 2 1983 C4 T.; S 
21 12 .9.3 C TP S 

21 12 17a:3 C7 TSP 
21 12 1933 C3 Trr S 
21 12 1983 C9 TSP 8 
21 12 1983 D5 TSP 
21 12 1983 D6 TSP 8 
21 12 !9S3 07 TSP 8 
18 1 1 %4 C1 TSP 8 
18 11 84 C. TSP 8 
18 11984 C TSP 2 
is II984 C TSP S 
18 I934 CS TfP 8 
i1 I 14 C6 TSP 
18 1 !9q4 C7 TSP a 
18 1 1934 C8 TSP 8 
18 13q4 CS TV 8 
18 11984 D5 TSP , 
18 1 1784 D6 TP 8 
18 11984 D7 TSP 8 
M2 2 19"54 Cl TSP $ 
22 2 1984 02 TSP 8 
22 2 194 Q TSP 8 
22 2 1984 C4 TSP 8 
22 2 194 CS TSP 8 
r- 2 1984 C6 TSP 8 
22 219.4 C7 TSP a 
22 2 1994 C TSP 8 
22 2 , 9 TSP S 
22 21984 M TSP 8 
22 2 1984 6 TSP a 
22 2 1984 07 TSP 8 
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