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1. INTRODUCTION

To study the effect of water management on physical and chemical processes
in acid sufate soils, a column experiment was planned. Both in Banjarbaru
and Wageningen 7 undisturbed soil cores of 1 m length and 25 cm diameter
were sampled in the field, brought into the laboratory, and subjected to
various water management strategies. For the experiments two different soil
types were selected:
1. a sulfidic clay. Pyrite in the upper part of the profile.
Under field circumstances almost saturated completely throughout the
whole year. (columns 1, 2, 3, 4);

2. a ripe acid sulfate clay {(with raw subsoil). Pyrite from about 40
downwards. pH around 4 or lower in the upper 40 cm.
Under field circumstances groundwaterlevel not below 40 cm for
bigger part of the vear. (columns 5, 6, 7).

A complete profile description of the chosen soil types is given in

Chapters 2.1 and 3.1 of this report. The selected soils differ scmewhat

from the proposed in the original experimental set-up. (See: Proposal for

column experiments to study physical and chemical processes in acid sulfate
soils.} The reasons for this are:

~ the so0ils from Pulau Petak, used for the column experiments have a high
organic matter content, like the majority of soils in Pulau Petak;

- the potential acid sulfate soils in the columns in Banjarbaru have a low
pH. pH in potential acid sulfate soils in Pulau Petak is generally 5 or
lower because of supply of acidity froem surrounding areas or oxidation of
pyrite in top layers and subsequent downward transport of acidity;

- a potential acid sulfate soil with pyrite in the upper 10 cm does not
occur in the field. To resemble such a soil, both in South Kalimantan
and the Netherlands soil columns were taken from the subsoil after
removing the upper 40-50 cm.

All seven celumns were exposed to different water management strategies.

The imposed water management strategies are:



1. groundwater level constant at -80 cm, leaching with fresh water (columns
1, 6);
2. groundwater level constant at -80 cm, leaching with brackish water
{columns 2, 6);
3. groundwater level alternating between +5 and -80 cm (column 3);
4., groundwater level ranging from +5 te -10 cm (columns 4, 7).
The actual execution of the column experiments in Banjarbaru and Wageningen
differed somewhat. In Banjarbaru, the four water management strategies
described above were followed exactly. This means for instance that every
time the groundwater level dropped below -80 c¢cm, irrigation water was
supplied. In Wageningen the water management strateglies were adjusted
during the experiment. The period of drying of the columns 1, 2, 5 and 6
was prolonged to several months, during which the groundwater level dropped
below 2 meters (as indicated by the lower tensiometer). The difference in
water management between Banjarbaru and Wageningen results in interesting
differences in physical and chemical measurements. For instance the chemic-
al composition of the soil solution of the drying Wageningen columns shows
& trend in a certain direction. In the Banjarbaru columns, due to the
intermittent drying-wetting cycles, scil solution concentrations increased
and decreased alternatingly. In the collected graphs in this interim
report, these differences are clearly visible,
At the start of the experiments, all columns were sampled in order to
determine the initial properties. This includes physical properties, like
moisture characteristics and (un)saturated hydraulic conductivity, and
chemical properties like CEC, initial composition of the soil solution and
mineral content of the soil (FeS2, CaC03, other iron minerals). Part of
these determinations are completed and presented in this report {Chapter
2.1 and 3.1) The actual water management strategies and the resulting
physical and chemical changes in the soil columns are presented in respec-
tively the Chapters 2.2 and 3.2, 2.3 and 3.3 and 2.4 and 3.4.
In this interim report, all experimental results with respect to the column
experiments obtained during the period May 1988-November 1988 are
collected. Because the column experiments have only been going on for about
six months now, and the total duration will be more than two years, all
conclusions at this moment are very tentative. Therefore in this report the

interim results are presented without comment or conclusions.




TR T e

The aim of this report is to make the numerous data from the column
experiments in Wageningen and Banjarbaru easily accessible. In the
next months, this report will be used to discuss, evaluate and, where
neccessary, adapt the column experiments. Furthermore, this interim
report is essential in selecting the parameters and processes to be

incorporated in the simulatjon model.
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WAGENINGEN,

THE NETHERLANDS



Wageningen, the Netherlands

2.1. INITIAL PROPERTIES OF SOILS FOR COLUMN EXPERIMENTS



Wageningen, the Netherlands

2.1.1. Profile description



SOIL PROFILE DESCRIFPTION

Profile Number. 1
Soil Name : Nieuwkoop Polder Acid Sulphate Soil
Soil Classification :

-Soil Taxonomy (USDA,1975). : Typic Sulfaquepts

-FAO(1974). : Thionic Fluvisols
-Dutch soll mapping unit : Swampy soll (moerigegronden)
-Indonesian. : Kambisol Sulfik
Date of examination, : 22nd June 1988
Author of decriptions. : Nugroho
Location. : Farmland of Gebr. Vermijn Noordeseweg
. 29 Nieuwkoop Netherlands 8 meter from

farm house, 30 meter from the dyke,
15 meter from drainagé stream. No.

. topographical map. 31 B 114700 w/o
463945z/n (y): 5209°'13"N;4032'13"E
Elevations : =5.6 to -5.3 meter ordnatum level.
Landforms ’ :
-site physiographic position: Flat low land behind the dyke, polder land
-landform of surrounding : Flat low land
-microtopography : None
Slope : Flat (0-1%) to the stream channel
direction
Vegetation and Land use : Orchards (apple) with grass covers
Climate : Cf climate (Koppen)
Humid temperate
Reference ! Soil Sample description by

W.C. Markus (Stiboka, sample no. 3 -
5 November 19262). Point Code No.

k 4 cl. Code area Wol, in soil map
scale of 1 : 50000.

Parent Material : Subrecent deposits

Drainage : Moderately-somewhat poor in upper
layers, and poorly drained in lower
layers.

Moisture condition ¢ Moist in the upper layers, and wet
in the lower layers less than 80 cm

Depth of ground water level : -65 cm.

Human influence : Cultivated more than 150 years

Presence of surface stones or

rock outcrop ¢ None

Presence of alkali or salt : Not obvious, but might occur




PROFILE DESCRIPTION
Ap 0-15/18 cm.

Bl 15/18-29/30 cm

B2l 29/30-39/40 cm

B22

B23

B24

Cl

c2

39/40-55 cm.

55-81 cm.

81-102 cm.

102-115 cm.

115 + cm.

Very dark grayish brown (l0YR3/2)moist, loam;
-riped; moderately fine to medium subangular
blocky; non-sticky, slightly plastic, friable
and slightly hard when dry; many fine to
medium intertitisl pores, few centimeter of
very dense grass rooting system, abundant
fine and few medium roots; rich humus layers;
clear smooth boundary; pH 6.5 (H20) and

6.43 after oxidized.

Very dark gray(l10YR3/1) to very dark grayish
brown (10YR 3/2) with many, medium, clear,
spot and firelike dark brown (7.5YR3/2)
mottles along the root channel and broken
face, clay; riped; moderately fine to medium
subangular blocky; sticky and plastic (wet),
-firm (moist);many fine roots; clear smooth
boundary; pH 6.54 to 5.9 after oxidated.

Gray (2.5Y 5/0) with many, large clear brown
(7.5YR4/4) mottles along the root channel and
broken face, with many pilar shape of white
to pale yellow(2.5Y8/1-8/2) jarosite, clay;
moderate fine to medium subangular blocky;
sticky and plastic (wet), firm (moist); many
fine roots; clear smooth boundary; pH 6.39
become 3.96 after oxidized.

Dark gray (2.5Y 4/0) clay; moderate, fine to
medium subangular blocky; sticky and plastic
(wet), firm (moist); many fine roots; crack
of 2 cm width, 10 cm long horisontal and 35
¢m long vertical, lron coated face brown

(7.5 YR 4/4) ; clear smooth boundary; pH 6.39
become 3.94 after oxidation.

Dark gray (2.5 Y4/0) with few fine clear
brown (7.5 YR 4/4)mottles along the root
channel and broken face structure, clay; half
riped, weak, coarse to medium subangular
blocky; sticky and plastic (wet), firm (moist)
many fine roots; clear smooth boundary;

Dark gray (5 Y 4/1) clay; half riped, weak,
medium to coarse medium subangular blocky;
sticky and plastic (wet), firm (moist); many
fine roots; clear smooth boundary; not clear
evidence of calcareous material (HCl test).
Dark gray (5 Y 4/1) to very dark gray (5Y3/1)
clay; massive; unriped; sticky and plastic;
few fine roots,few rotten straw (pale yellow)
clear smooth boundary; not clear evidence of
calcareous material (HCl test) with few fine
shell fragment.

Very dark gray (5Y3/1) clay; massive; unriped,
sticky and plastic; few rotten straw (pale
yellow); few fine roots; calcareous fragment
of shell in few spot.
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Wageningen, the Netherlands

2.1.2. Mineralogical composition

(texture, pyrite, org. matter)




PARTICLE SIZE ANALYSIS

These are the results of the particle size analysis of the Nieuwkoop
-Acid Sulphate Profile. Soil columns were taken of this scil profile
on the 22 th. of June. Depth is depth below soil surface.

.- R A EEmEEEREReTEEEETRSEEEEEESGNEAEASEEEEEESSeETESEAAYEEEEEETwEwww = -

| Depth | Clay | Silt | Sand | Org. matter |
| (em. ) | (%) | (%) | (%) | (%) %)
| 30 - 40 | 48.6 | 49.7 | 1.7 | 10.0 |
| 30 - 40 | 44.8 | 52.3 | 2.2 | 11.0 |
| 45 - 55 | 51.2 | 47.0 | 1.8 | 3.3 |
H 45 - 35 | 42.9 | 54.8 | 2.4 | 3.8 |
| 75 - 85 | 46.3 | 53.1 | 0.6 | 3.5 |
| 75 - 85 | 47.7 | 51.5 | 0.8 | 3.2 |
I 110 - 120 | 28.9 | 68.9 | 2.2 | 3.4 |
I 110 - 120 | 31.6 | 66.5 | 1.9 | 2.3 |
| 140 - 150 | 13.8 | 84.1 | 2.1 | 2.7 |
i 140 - 150 | 30.3 | 67.8 | 1.8 i 2.6 }
*) = Percentage of total solid matter. Others are percentages of mineral

parts.
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Wageningen, The Netherlands

2.1.3. Moisture retention curve, K{h) relation
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a2 = 0, 1729049E+07
al = Q. ZO60736E+00
ad = —0,SOOTGLT7EHOT
aj =  TTTTOGSESGT
ab = =0, ZIT1SLOT+0T
EXFERIMENT: 74
MATTEKILETD NIEUWAKOC,
LAYER 7Y o~ 83 Cw.

k (em-dayl

LGRS CELL: 37
16 1 S58E DATR PUINTS
-+ o GRDER POLYHGMIaL
! DATED Q1-TEC-28
!
Loy el
AN
i
!
b
texx-1 |
b
i
i
|
!
sexy-zl
!
]
'
10483
10%%-4

16, 100, 1960,

The k—-h reiation was fitted withs

lagik) = bd + bixlog(lhl) + ... + BN¥Zlogilihl) sl
{k in em/day and h in om)

Permitted |hl ranoe from 5. to SS9,

ba = 0. 12887 37E+01

bl = —0.1349284E+01

bz = =Q,S5G3ZT63E-01

EXPERIMENT: 74
KATTEKLEI NIEUWKDOR
LAYER 75 — 85 (O,
REFLICATION 2




LoAaDd JELL: S

SEZI DATA FOIHTE

B ORDER POLYHOMIAL
IATE: B1=-DCC-22

“
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______~-_¥A______-4.A___-_F
e

14a,

1 1 L ] (] L
1 [

i 0 7 i
n.2z 9.4 B. & 9.8 1.6
THETA (X3 mkdas

The water retention (h=THETA) curve was fitted with?
Thi=a0 + al*THETA + ..., + aN=THEVAXEN

(h in cm and THASTA in m# %3/ mexd)

Permitted THETA ranae from 0,506 to O, 69%

al = 0. 2374841407

al = =0.Z209002E+08
az = 0. 8522520E+08
al = -0, i7431i76E+09
ad = Q. 1991 243E+0G9
ah =  -0.12029F4E+03
at = « ZIDLEITEHOS

EXPERIMENT: 74
KATTEKLET NIzZUWKOOP
LAYER 110 =120 CM.
REFLICATION 1

k Comsdayd

LOAD CELL: €
LR L ] G2 TaTéa PATNTS
igEy 1, 523 DATA FAINTS

' 2 ORDER FOLYHOMIAL

DATE: Bi-DEC-28

10%%

AN
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1941-2

et}

10%4-4

k_._____1

Thae k=h relation was fitied with:

togik} = bl 4+ pPiwleglihi) + ... * pNe{loglihi)IesN
(& in omfday and h in om)

Paermittiec {hl rance from 1Z. to 574,

bl = 0, 13105087E+00
bi = =0, I370828E+00
b2 = -0.Ti11499E+00

EXFERIMENT: 74
KATTEKLEZI NIEWWKOGH
LAYER 110 ~3z0 CM.
REPLICATION 1
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The water retention (A—THETA) curve was fitted with:

Ihi=ad + al*«THETA + ..... + aN#*THETA#**N
th in cm and THRETA in m*xl/mexl)
Permitted THETA range frowm . 300 Lo 0. 6856

ab =  ~0, 12359845+07
al = O. LARRGIIE+HRD
az = ~0.7034S4T7E+08
al = Q. 1756042E+07
a4 = ~0.Z42TEQ4E+0T
a5 = <. 17599508 +09
ab = —0GREL7OOEDE
EXPERIMENT: T4
HKATTEKLEI NIEUWKOOP
LAYER 110 - 120 Cm,
REFL.ICATION 2
¥ (cusdayl
LOAD CELLY 19
Loy 1 &1% DBATR FOINTS
-+ Z ORDER POLYHORIAL
! TATE: D1-DES-5E
1814 @
T
1axd=1
T
i
]
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16%3-2 ]
ixx-2 ks
- T
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I
LI 1l
1 T
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The k=-b relation was fitted with:
logiu} = b + bixlogilhl) + ... + GN&llaa(1h1)]#eN

(k in em/day and h in am)
Permitted Ihi vanoe from
=11) =0 1326024E+01
=3 0. 122TGRTE+0L
b2 =0, GiETLITE+DD

E. to

e
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EXPERIMENT: 74
KATTECLET NIEUWKOODPR
LAYER 110 — 130 Gk
REPLICATION 2
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The water retention (h-THETA) curve was fitted witihs
lThi=a0 + ai®*THETA + ..... *+ aN#THETA#%N
(h in om and THETA in maEl/mxel)
Permitted TAETA range from O.246C to 0,714
an = 0. 1333929T+07
al = =0, 12Z684178+00
az = 0. JBISTIZEHOB
an = =0, 59438790400
ada = 0. aDIAEADE+08
a% = 0. 1420061E+0D
SXPERIMENT: 74
HATTEKLE T NITUWKOO
LAYE R 110 —iZ0 C.
REZLICATION 3
k (cmoday?
LesD CELL: 2
ety 1, 623 IMTR POINTS
4 2 ORDER POLYHOMIAL
i DATE: Bi-TEC-3&
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1edg=1
e
i
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Loal CELi: 1z
190E, 54 DATA POINTE
| & ORDER POLYHOWKIAL
i IATE: 8I-DEC-EX
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THETA {n¥dZ mykds

The water retention (W—TRETA! curve was fitted withi
lhirag + al*THETA + ..... + aNETHETA*®N

th in om and TRETA in me*S/m**3)

Permitted THETA range from O, 490 te 0, GGE

at = =0, Z70LOLEIE+07

al = 0, 203 208E+00
az = -0, 12392019E+09
al = 0, ZNSG28EE+07
asd = =0, 40507SIE+03
aS = O, ZO55GTEE+0D
at = -0, H836I7182+08

EXPERIMENT: 74
KATTEKLET NIEUWKDOR
LAYER 140 -150

NO REFLICATIONS

¥k (cmeday?

LOAT JELLT 13 R T s

b ) EXFERIMENT: 74
19%y LL £34 DATA POINTQ' KATTEKLEL NISUWKDOE

2 ORDER POLYNOMIAL . -

DATE: 01-DEC-28 LAYER 140 —-134Q

' vRLTE NO RESLICATIONS
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Tha k=h relation was fitted withs:

logtk) = b) + biwlogl(lhi) + ... + biN®Tlog(lh!)]x#N
(k in cm/day and h in cw)

Permitted Ihi range from 1i. to 410,

b® = -0, 1857 13ZE+01

bl = 0, Z1T6864E+Q1

b2 = =0.8907073E+00
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Ded




Wageningen, The Netherlands

2.1.4., Shrinkage characteristics
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Katteklei Nieuwkoop
Nr of measurements per sample : 78
Nr of samples : 1
Density solid phase: Sample 1: 2.45 g/em3
Properties SARAN-resin:
Specific mass : 1.50 g/cm3
Weightloss upon ovendrying : 0.10 g/g
Weight SARAN-coating: Sample 1: 1 - 2 g

Time of measurements: 31-10 31-10 01-11 0l-11 02-11 03-11 04-11 07-11 11-11i
16-11 20-11 24-11 25-11

Explanation of used symbols :

Depth : Sampling depth in soil profile (cm)

Thetag : Gravimetric water content (gram water/l00 gram dry soil)
Thetav : Volumetric water content (cm3 water/100 cm3 soil)

Poros : Porosity {(cm3 pores/100 cm3 soil)
Moistr : Moisture ratio (cm3 water/cm3 solid matter)
Voidr : Void ratio (cm3 pores/cm3 solid matter)

Volmas : Dry bulkdensity (gram dry secil/cm3 soil)
Volclod: Volume c¢lod (cm3)

Results shrinkage measurements :
sk Ak ddb sk ok kb ok ookt ok

Depth Thetag Thetav Poros Moistr Voidr Volmas Volclod

30 105.8 80.6 71.3 2.80 2.48 0.76 4.19
10e.1 81.0 71.2 2.81 2.47 0.76 4,17
92.6 71.6 70.8 2.45 2.43 0.77 4,12
87.6 67.5 70.9 2.32 2.44 0.77 4.14
75.0 57.4 71.1 1.99 2.46 0.77 4,17
68.4 54.0 70.3 1.81 2.36 0.79 4.04
57.2 46.8 69.1 1.51 2.24 0.82 3.89
329.9 34.5 67.3 1.06 2,06 0.87 3.68
31.7 28.2 66.4 0.84 1.98 0.89 3.58
29.9 26.7 66.2 0.79 1.96 0.89 3.56
28.9 25.8 66.3 0.77 1.97 0.89 3.57
28.9 25.9 66.3 0.77 1.96 0.89 3.57
6.0 0.0 66.5 0.00 1.98 0.89 3.59
65.6 60.5 65.2 1.74 1.87 0.92 5.41
65.2 59.9 65.3 1.73 1.88 0.92 5.43
6l.6 56.7 65.2 1.63 1.88 0.92 5.42
59.2 55.0 64.9 1.57 1.85 0.93 5.37
52.8 48.7 65.2 1.40 1.87 0.92 5.41
5¢.6 46.9 65.0 1.34 1.86 0.93 5.38
44,9 41.9 64.8 1.19 1.84 0.93 5.36
35.9 33.4 64.9 0.95 1.85 0.93 5.37
24.9 23.7 64.2 0.66 1.79 0.95 5.26
13.1 13.0 €2.6 0.35 1.67 0.99 5.03
5.1 5.3 61.1 0.14 1.57 1.03 4.84
5.1 5.3 60.8 0.14 1.55 1.04 4.81
0.0 0.0 61.0 0.00 1.56 1.03 4.83
56.6 60.4 59.7 1.50 1.48 1.07 4.79
59.7 62.8 60.3 1.58 1.52 1.05 4.86
54.8 39.0 59.4 1.45 1.46 1.08 4.74
53.0 56.7 39.6 1.41 1.48 1.07 4.78
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Katteklei Nieuwkoop

Nr of measurements per sample : 78

Nr of samples : | 1
Density solid phase: Sample 1l: 2.65 g/cm3
Properties SARAN-resin:

Specific mass : 1.50 g/cm3
Weightloss upon ovendrying : 0.10 g/g

Weight SARAN-coating: Sample 1: 1 - 2 gr.

Time of measurements: 31-10 31-10 01-11 0l1-1t ©02-11 03-11 04-11 7-11 11-11
16-11 20-11 24-11 25-11

Explanation of used symbols :

Depth : Sampling depth in soil profile (cm)

Thetag : Gravimetric water content (gram water/100 gram dry soil)
Thetav : Volumetric water content (cm3 water/100 cm3 soil)

Poros : Porosity (cm3 pores/100 cm3 soil)
Moistr : Moisture ratio (cm3 water/cm3 solid matter)
Voidr : Void ratio (cm3 pores/cm3 solid matter)

Volmas : Dry bulkdensity (gram dry soil/cm3 soil)
Voleclod: Volume clod (cm3)

Results shrinkage measurements :
ek d ek dk b de stk ok gk Rk ook

Depth Thetag Thetav Poros Moistr Voidr Volmas Volcled
45 75.5 66,2 66.9 2.00 2.02 0.88 11.69
73.0 66.7 65.5 1.94 1.90 ¢.91 11.23
66.5 63.5 64.0 1.76 1.78 0.95 10.75
64.5 62.5 63.4 1.71 1.73 0.97 10.59
59.6 59.0 62.6 1.58 1.68 .99 10.36
55.0 57.3 60.7 1.46 1.54 1.04 9.85
51.1 55,3 59.2 1.35 1.45 1.08 9.49
42.6 50.1 55.6 1.13 1.25 1.18 8.72
33.9 41.1 54.2 0.90 1.18 1.21 8.46
25.6 35.0 48.4 0.68 0.%4 ' 1.37 7.51
19.7 27.3 47.5 0.52 0.91 1.39 7.38
16.3 23.0 46.9 0.43 0.88 1.41 7.30
0.0 0.0 47.3 0.00 0.90 1.40 7.35
47.5 54.8 56.5 1.26 1.30 1.15 22.00
46.4 53.8 56.2 1.23 1.29 1.1e6 21.89
39.1 47.7 53.9 1.04 1.17 1,22 20,79
39.¢6 46.7 55.5 1.05 1.25 1.18 21.51
37.3 44 .8 54.6 0.99 1.20 1.20 21.12
32.2 40.0 53.2 0.85 1.14 1.24 20.49
26.7 3.4 51.4 0.71 1.06 1.29 19.69
16,7 22.8 48 .6 0.44 0.95 1.36 18.64
9.4 13.1 47.3 0.25 0.90 1.40 18.19
5.9 8.3 46.9 0.16 0.88 1.41 18.03
4.6 6.5 46.7 0.12 0.88 1.41 17.99
4.4 6.2 46.6 0.12 0.87 1.41 17.95
0.0 0.0 46.9 0.00 0.88 1.41 18.03
50.7 56.0 58.4 1.34 1.40 1.10 32.71
49,2 54.5 58.2 1.30 1.39 1.11 32.56
42.0 48.0 56.9 1.11 1,32 1.14 31.58
42.7 48.3 57.3 1.13 1.34 1.13 31.93
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Katteklei Nieuwkoop
Nr of measurements per sample : 78
Nr of samples : 1
Density solid phase: Sample 1: 2.65 g/cm3
Properties SARAN-resin:
Specific mass : 1.50 g/cm3
Weightloss upon ovendrying : 0.10 g/g

Weight SARAN-coating: Sample 1l: 1 - 2 gr.

Time of measurements: 31-10 31-10 01-11 01-11 02-11 03-11 04-11 7-11 11-11
16-11 20-11 24-11 25-11

Explanation of used symbols :

Depth : Sampling depth in soil profile (cm)

Thetag : Gravimetric water content {(gram water/100 gram dry soil)
Thetav : Volumetric water content {(cm3 water/100 cm3 soil)

Poros : Porosity (cm3 pores/100 cm3 soil)
Moistr : Moisture ratio (em3 watexr/cm3 solid matter)
Voidr : Void ratio (cm3 pores/cm3 solid matter)

Volmas : Dry bulkdensity (gram dry soil/cm3 soil)
Volclod: Volume clod (em3)

Results shrinkage measurements :
s s e e sk s sk vk ook e e s ke sk ok o

Depth Thetag Thetav Poros Moistr Voidr Volmas Volcled
75 48.9 54.9 57.7 1.30 1.36 1.12 24,52
47.3 53.2 57.6 1.25 1.36 1.12 24.49
41.3 46.8 57.3 1.09 1.34 1.13 24,30
39.8 46.5 55.9 1.05 1.27 1.17 23.56
35.1 39.6 57.4 0.93 1.35 1.13 24.36
33.9 41.4 54.0 0.90 1.17 1.22 22.57
28.0 35.4 52.3 0.74 1.10 1.2¢6 21.79
17.5 22.9 50.5 0.46 1.02 1.31 20.99
9.4 12.7 49.3 0.25 0.97 1.34 20.46
5.5 7.4 49.0 0.15 0.96 1.35 20.37
4.2 5.7 48.7 0.11 0.95 1.36 20.25
4.1 5.7 47.3 0.11 0.90 1.40 19.70
0.0 0.0 47.7 0.00 0.91 1.39 19.85
46.3 53.3 36.6 1.23 1.31 1.15 34,59
45.4 52.5 56.4 1.20 1.29 1.16 34.38
40.8 47.2 56.3 1.08 1.29 1.16 34.33
40.2 47.6 55.3 1.06 1.24 1.19 33.53
36.2 43.6 54.6 0.96 1.20 1.20 33.02
33.6 41.5 53.5 0.89 1.15 1.23 32.24
29.2 36.9 52.3 0.77 1.10 1.26 31.45
21.1 27.7 50.6 0.56 1.02 1.31 30.35
13.3 17.8 49 .4 0.35 0.97 1.34 29.62
7.8 10.5 48.6 0.21 0.95 1.36 29.21
5.2 7.1 48.3 0.14 0.93 1.37 29.00
4.6 6.3 48.1 0.12 0.93 1.37 28.92
0.0 0.0 47.6 0.00 ¢.91 1.39 28.65
47.0 54.5 56.2 1.24 1,28 1.16 35.33
45.5 52.7 56.3 1.21 1,29 1.16 35.43
40.1 47.5 55.3 1.06 1.24 1.18 34,64
38.7 46.3 54.8 1.02 1.21 1.20 34.26
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Katteklel Nieuwkoop
Nr of measurements per sample & 65
Nr of samples : 1
Density solid phase: Sample l: 2.65 g/cm3
Properties SARAN-resin:
Specific mass : 1.50 g/cm3
Weightloss upon ovendrying : 0.10 g/g
Weight SARAN-coating: Sample 1: 1 - 2 gr.

Time of measurements; 31-10 31-10 01-11 ©01-11 02-11 03-11 04-11 07-11 11l-11
16-11 20-11 24-11 25-11

Explanation of used symbols :

Depth : Sampling depth in soil profile (cm)

Thetag : Gravimetric water content (gram water/100 gram dry soil)
Thetav : Volumetric water content (em3 water/100 cm3 soil)

Poros : Porosity (cm3 pores/100 cm3 soil)
Moistr : Moisture ratio (cm3 water/cm3 solid matter)
Voidr : Void ratio (cm3 pores/cm3 solid matter)

Volmas : Dry bulkdensity (gram dry scil/emd soil)
Volelod: Volume clod (cm3)

Results shrinkage measurements :
ek Sttt kb sk ook ok

Depth Thetag Thetav Poros Moistrx Voidr Volmas Volclod
110 51.5 56.7 58.5 1.36 1.41 1.10 23.82
49.2 54.6 58.1 1.30 1.39 1.11 23.64
40.8 48 .4 55.2 1.08 1.23 1.19 22.10
35.8 43.2 54.4 0.95 1.20 1.21 21.72
32.5 40.4 53.0 0.86 1.13 1l.24 21.07
25.7 32.6 52.1 0.68 1.09 1.27 20.66
19.8 25.8 30.9 0.53 1.03 1.30 20.14
11.2 14.9 49,7 0.30 0.99 1.33 19.69
5.6 7.5 49.2 0.15 0.97 1.35 19.48
4.2 5.7 48.8 .11 0.95 1.36 19.31
3.6 4.9 48.9 0.10 0.96 1.36 19.35
3.6 4.9 48.9 0.10 0.96 1.35 19.37
0.0 0.0 48.8 0.00 0.95 1.36 19.32
49 .4 54.6 58.3 1.31 1.40 1.11 27.78
48.3 55.5 56.6 1.28 1.30 1.15 26.70
43.6 51.9 55.2 1.16 1.23 1.19 25.84
44,3 50.1 57.4 1.17 1.35 1.13 27.17
41.8 50.2 54.7 1.11 1.21 1.20 25.58
38.1 47 .4 53.0 1.01 1.13 1.25 24,65
34.6 43,9 52.1 0.92 1.09 1.27 24,18
26.8 35.3 50.3 0.71 1.01 1.32 '23.33
18.6 25.1 49.0 0.49 0.96 1.35 22.74
12.1 16.6 48.1 0.32 0.93 1.37° 22.34
7.6 10.6 47.7 0.20 0.91 1.39 22.17
6.2 8.6 47.6 0.16 0.91 1.39 22.10
0.0 0.0 47.1 0.00 0.89 1.40 21.90
48.1 55.2 56.7 1.28 1.31 1.15 26.11
45.6 52.6 56.5 1.21 1.30 1.15 25.98
7.1 46.2 53.0 0.98 1.13 1.25 24.03
34.0 43.3 51.8 0.90 1.08 1.28 23.45
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Katteklel Nieuwkoop

Nr of measurements per sample : 26

Nr of samples : | 1
Density solid phase: Sample l: 2.65 g/cm3

Properties SARAN-resin:
Specific mass : 1.50 g/cm3
Weightloss upon ovendrying : 0.10 g/g

Weight SARAN-coating: Sample L: 1 - 2 gr.

Time of measurements: 31-10 31-10 01-11 01-11 02-11 ¢3-11 04-11 07-11 11-11
16-11 20-11 24-11 25-11

Explanation of used symbols

Depth : Sampling depth in soil profile {(cm)

Thetag : Gravimetric water content {gram water/100 gram dry soil)
Thetav : Volumetric water content {cm3 water/100 ecm3 so0il)

Poros : Porosity (em3 pores/l00 cm3 soil)

Moistr : Moisture ratio (om3 water/cm3 solid matter)

Voildr : Void ratio (cm3 pores/cm3 solid matter)

Volmas : Dry bulkdensity (gram dry soil/cm3 soil)

Volclod: Volume cleod (cm3)

Results shrinkage measurements
ek s Aol e e sk e e ek e ek e

Depth Thetag Thetav Poros Moistr Voidr Volmas Volclod
140 50.3 57.0 37.2 1.33 1.34 1.13 18.52
49.90 56.6 56.4 1.30 1.29 1.16 18.15
43.5 51.1 55.6 1.15 1.25 1.18 17.85
41.7 49.5 55.2 1.10 1.23 1.19 17.66
38.0 45.9 54.4 1.01 1.1¢9 1.21 17.36
34.5 42.6 53.4 0.91 1.15 1.23 17.00
30.6 38.6 32.4 0.81 1.10 1.26 16.64
23.7 30.5 51.3 0.63 1.05 1.29 16.25
17.2 22.7 50.2 0.46 1.01 1.32 15.91
11.8 15.8 49.7 0.31 0.99 1.33 15.75
7.7 10.4 49.4 0.21 0.98 1.34 15.65
5.6 7.6 49.3 0.15 0.97 1.34 15.63
0.0 0.0 49.4 0.00 0.98 1.34 15.66
54.35 61.5 57.4 1.45 1.35 1.13 13.05
51.8 59.4 56.7 1.37 1.31 1.15 12.84
43.0 52.2 54.2 1l.14 1.18 1.21 12.13
38.9 48.5 33.0 1.03 1.13 1.25 11.81
32.6 41.9 51.5 0.86 1.06 1.29 11.45
26.1 34.7 49.9 0.69 0.99 1.33 11.08
20.6 27.9 48.9 0.55 .96 1.35 10.88
12.2 16.8 48.0 0.32 0.92 1.38 10.69
5.3 7.4 47.4 0.14 0.90 1.39 10.56
2.8 3.9 47.3 0.07 0.90 1.40 10.53
1.9 2.7 47.1 0.05 0.89 1.40 10.51
1.8 2.5 47.1 ¢.05 0.89 1.40 10.49
0.0 0.0 1 0.00 0.93 1.38 10.70

48,
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2.2. WATER MANAGEMENT AND WATER BALANCE OF SOIL COLUMNS
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2.3. PHYSICAL MEASUREMENTS IN COLUMNS




Wageningen, The Netherlands

2.3.1. Groundwater levels
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2.3.2. Pressure heads
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2.3.3. Oxygen concentration in soil air
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2.3.4. Redox potentials
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2.4. CHEMICAL MEASUREMENTS IN COLUMNS



Wageningen, The Netherlands

2.4.1. Chemical composition of ponding water
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2.4.2. Chemical composition of so0il solution
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BANJARBARU,

INDONESIA



Banjarbaru, Indonesia

3.1. Initial properties of soils for column experiments




Banjarbaru, Indonesia

3.1.1. Profile description






profile description - Belawang, columns A, B, C, D.

I Information on the site sampled

a. Profile number: BEL &

b. S50il name:

c. Higher category classification:
FAD:
USDA:
Indonesian:

d. Date of examination: 26 October 198B

e. Authors of description: Carla J.M. Konsten and Supardi Suping

f. Location: 100 m N of rai 4, 600 m E of Saluran Sekondar Kiri
Belawang, desa Sidomulyo, kecamatan Belawang, province Kali-
mantan Selatan, Indonesia.

g. Elevation:

h. Land—form:
physiographic position: plain
surrounding landform: flat
microtopography: dikes of 50 cm high

i. Blope on which the profile is sited: class 1 — flat

i« Vegetation or landuse: abandoned rice field, overgrown with
grass (kalamenta). Last year variety IR 36 was planted, which
did not grow at all. On the dikes vegetables, mainly taro. All
neighbouring fields also abandoned, one is turned into raised
beds and planted with vegetable (taro).

k. Climate: tropical rainforest climate, annual precipitation about
2300 mm with a relatively dry season from June untill Novembre.

II General information on the soil

a. Parent material: pyritic marine sediments, probably overlain
with highly kaolinitic fluviatile sediments of Barito river
system.

b. Draipage: class 1 — poorly drained

c. Moisture conditions in the soail: wet throughout

d. Depth of ground water table: -43% cm

e. Presence of surface stones or rock outcrops: none

f. Evidence af eraosion: none

g-. Presence of salt of alkali: none

bh. Human influence: clearing of gelam forest and cccasionally
burning of peat topsoil. Construction of dikes and shallow
drainage canals.

III Description of individual spil horizons

0 +14 — O cm black (mixed 10 YR 2/1 and 7.5 YR 2/0) burned
sapric peat; in parts clayey peat; ripe; few
medium distinct clear brown (7.5 YR 5/4)
mottles; moderate medium crumb structures
slightly sticky, non—plastic when wet; many
very fine and fine, common medium continuous
random exped tubular pores; common very fine




profile descripticn — BEL &

and fine roots; clear irregular boundary; pH
3.9; sample BEL &.1.

Ah O - 37 cm mixed brown (7.5 YR 3/2) and dark brown (7.5
YR 4/2 and 3/2) clay and some black (10 YR 2/1)
peat; nearly ripe; moderate coarse and very
coarse subangular blocky structure; sticky,
slightly plastic when wet; broken thin reddish
brown (35 YR 4/4) iron oxide cutans on ped
faces; many very fine and fine, common medium,
few cparse continuous vertical inped tubular
pores; few very fine to coarse continuous
vertical exped cracksi frequent very fine,
common fine roots; many hollow reddish brown
root remnants (nipah?), @ 3 to 5 em; diffuse
irregular boundary; pH 3.8; sample BEL &6.2.

Bg 37 - 70 cm mixed light brownish gray (10 YR 6/2) and gray
brown (10 YR 5/2) silty clay; nearly ripe;
common fine distinct clear dark gray (7.5 YR
4/0) mottles; few fine prominent sharp brownish
vellow {10 YR &/8) mottles; moderate very
coarse angular blocky structure; slightly
sticky, slightly plastic when wet; continuous
moderately thick yellowish brown (10 YR 5/76)
iran cutans on ped faces and along wood and
root remnants; many very fine and fine, few
medium and coarse continuous vertical inped
tubular pores; few very fine and fine conti-
nuous vertical exped cracks; few very fine
roots; many hollow reddish brown root remnants
{nipah?), @ 3 mm; gradual broken boundary; pH
3.8; sample BEL &.3%.

c 70 - 150+ cm grayish brown (2.2 Y 5/2), changing upon
aeration to dark gray (S Y 4/1) silty clay;
half ripe; few large (@ 20 cm) spherical
inclusions of light olive gray (2.9 Y &/2)
silty clay; below —-20 cm commbn inclusions of
light gray (2.5 Y 7/2) and white (2.5 Y 8/2)
clay. somewhat indurated; many coarse distinct
diffuse very dark gray (2.3 Y 3/70) and dark
gray (2.5 Y 4/0) mottles of organic matter;
many very fine distinct clear olive (S5 Y 4/4)
mottles; common fine prominent clear yellow
(2.5 Y 7/6) jarosite mottles; few very coarse
(@ 10 cm) distinct diffuse dark brown (10 YR
3/3) motties; below —140 cm few coarse promi-—
nent clear greenish gray (5 GY 5/1) mottles;
weak very coarse prismatic structure; sticky,
slightly plastic when wet; broken thin yello-
wish brown (10 YR 5/4) iron oxide cutans on
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the surface of wood; broken thin yellow (2.5
Y 7/6) jarosite cutans along root remnants;
many very fine, common fine, few medium and
coarse continuous vertical inped tubular
pores; few very fine to medium continuous
vertical exped cracks; common yellowish hollow
root remnants (® F mm); many pieces of pelantan
wood; black pieces of decomposed wood;

70 — 90 cm: pH 4.3, sample BEL &.4;:

0 -110 em: pH 4.7, sample BEL &.35;

110 -130 em: pH 5.0, sample BEL 6.6;
130 —150 cm: pH 5.0; sample BEL 6.7.

The pH of the ground water is 3.5; it smells of H=S5.

Iv

a.

v

List of samples

of all horizons bulk samples were taken for chemical and mine-
ralogical analyses (samples frozen within 16 b and freeze
dried), granular composition (air dried), incubation and
actual and potential acidity determinations (field moist
samples sent directly to the lab and analyzed within 16 h);

Results of chemical analyses




profile description ~ Barambai, columns E, F, G

I Information on the site sampled

a. Profile number: BAR & '

b. Soil name:

c. Higher category classification:
FAao:
USDA:
Indonesian:

d. Date of examination: 25 Oktober 1788

e. Authors of description: Carla J.M. Konsten and Supardi Suping

¥. Location: 100 m to the W of the bend in Saluran Sekondar Kolam
Kiri, 2 km S of the village Kolam Kiri, desa Barambai Kolam
Kiri, Kecamatan Barambai, province Kalimantan Selatan, Indo—
nesia.

g. Elevation:

h. Land—form:
physiographic position: plain
surrounding landfoarm: flat
microtopographys 50 cm high dikes, penpendicular to the -
secondary canal, 100 m apart; tertiary drainage canals, I m
deep.

i. Slope on which the profile is sited: class 1 — flat

j. Veqetation or landuse: abondoned rice field, avergrown with
ferns {(piai), shrubs (karamunting), grass (rumput pedang),
sedges (bundung) and some 4 m high trees (gelam; Melaleuca
leucadendron).

k. Climate: tropical rainforest climate, annual precipitation
about 2300 mm with a relatively dry season from June untill
Novembre.

I] General information on the soil

a. Parent material: pyritic marine sediments, probably overlain
with bighly kaolinitic fluviatile sediments of Barito river
svystem.

b. Drainage: class 1 - poorly drained

c. Moisture conditions in the spil: peat topsoil is dry: from O
cm downwards wet.

d. Depth of ground water table: — 30 cm.

e. Presence of surface stones or rock outcrops: none

f. Evidence of erosion: none

g. Presence of salt of alkali: soft red and dark brown iron oxide

concentrations on surface.

h. Human influence: drainage and bunding.

III Description of individual soil horizons

Ocsp +12 — 0 cm mixed dark reddish brown (5 YR 3/2) and dusky
red (2.5 YR 3/2) clayey peat, mixed with
frequent very small soft iron oxide concre-
tions; inclusions of strong brown (7.5 YR
4746} clay; ripe; moderate medium crumb struc-—
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Ahg
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O - 20 cm

r
Lo
|
0l
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n
3

35 — 55 cm

ture; firm when moist; non-sticky, non—-plastic
when wet; many very fine and fine, common
medium and few coarse continuous random exped
tubular pores; hard black (N 2.5/} organic
matter nodules; frequent very fine, common
fine and medium, few coarse roots; sharp
broken boundary; no reaction with H=0=; pH
3.0; sample BAR 6.1.

mixed pinkish gray (7.5 YR 6/2) and brown
(7.3 YR 5/2) clay; nearly ripe; few medium
faint diffuse yellowish brown (10 YR 5/4)
iron mottles; moderate coarse subangular
blocky structure; sticky, sligbtly plastic
when wets continuous thin dark brown (7.5 YR
3/2) organic matter cutans along cracks;
continuous thin brown (7.5 YR 4/2) iron oxide
cutans on ped faces: many very fine and fine
random, common medium and few coarse vertical,
continuous, inped tubular pores; few very
fine to coarse continuous vertical exped
cracks; frequent very fine roots; common
reddish brown root remnants(@® 3 mm), probably
of purun; few remnants of nipah; gradual
smooth boundary; no reaction with H=0=; pH
3.2; sample BAR &.2.

brown (7.5 YR 5/2) silty clay; half ripes
moderate coarse and very coarse angular
blocky; slightly sticky, slightly plastic
when wet; continuous moderately thick yellowish
brown {10 YR 53/8}) iron cutans along crackss;
many very fine and fine, common medium, few
coarse, continucus vertical inped tubular
pores; few very fine to coarse continuous
vertical exped cracks; few very fine roots;
many hollow reddish brown root remnants (@ 3
mm}; many small pieces of decomposed wood;
gradual broken boundary; strong reaction with
HoOz; pH 3.2; sample BAR 6.3.

mainly gray (10 YR 5/1), in parts grayish brown
(10 YR 5/2) silty clay; half ripe; moderate
very coarse angular blocky and prismatic
structure; sticky, slightly plastic when wet;
broken thick yellowish brown (10 YR 5/6) iron
cutans; aloeng root remnants broken thick
vyellow (2.5 Y 8/8) jarosite cutans; many very
fine, common fine, few medium and coarse,
continuous vertical inped tubular pores; few
very fine continuous vertical exped cracksg
many hollow reddish brown root remnants (@2 3




profile description

(s § 55 — 895 cm

cz2 85 - 130+ cm

- BAR &

mm) ; many small pieces of decomposed wood;
clear broken boundarys; strong reaction with
Hz0=; pH 3.3; sample BAR &.4.

grayish brown (2.5 Y 5/2), changing upon
aeration into gray (35 Y 53/1) silty clay; half
ripe; very weak very coarse prismatic struc-
ture; sticky, slightly plastic when wet;
patchy thich olive yellow iron (7) cutansg
many very fine, common fine, few medium and
coarse, continuous vertical inped tubular
pores; many hollow reddish brown (& 3 mm)
root remnants; many very fine root remnants;
remnants of pelantan wood; clear broken
boundaryj; strong reaction with Hz0=-3 pH 4.3
sample BAR 56.5.

mixed gray (S Y 571) and olive gray (5 Y 5/2)
silty clay; half ripe; very weak very coarse
prismatic structure; continuous moderately
thick plive yellow (2.5 Y &6/8) iron cutans
along root remnants; continuous thick greenish
gray (5 GY and 5 6 5/1} (decomposed organic
matter?) cutans inside pores; many very fine,
few fine, medium and coarse, continuous
vertical inped tubular pores; few very fine
continuous vertical exped cracks; inclusions
of pale yellow (2.3 Y B/4) silty clay, O

about t cm; many hollow root remnants (@ 3
mm), many very fine and fine root remantss
many pieces of decomposed wood; strong reaction

with Hz0=3; pH S5.5; sample BAR &6.6.

The groundwater smells of Hz8; the pH at -70 cm is 3.

IV List of samples

a. of all horizons bulk samples were taken for chemical and mine-
ralogical analyses (samples frozen within 16 h and freeze

dried), granular

compasition (air dried), incubation and

actual and potential acidity determinations (field moist
samples sent directly toc the lab and analyzed within 146 h)j;

V Results of chemica{ analyses




Banjarbaru, Indonesia

3.1.2. Mineralogical composition (texture, pyrite, org. matter
rontgen fluor./diffr.)




soill & weight %sand %cley %silt
depth soil

cm after ox.

IS S S EE S S S S S R T S LR T S LR ST S CEE S S S SSudSTESSRmnSSSESOSSEX
30-40 1.0 15.2 2.8 86.3 10.9
40-50 2.0 16.& 3.6 87.1 9.1
50-60 3.0 15,6 6.9 aa.0a 9.1
60-70 4.0 i6.2 2.2 59.4 28.4
70-80 5.0 t6.8 3.8 8a8.4 a.z2
80-90 6.0 16.5 321 62.2 5.8
90-1GD 7.0 16.5 161 73.5 7.3
100-110 B.O 15.6 9.4 az.z B.5
110-120 9.0 16.7 12.6 81.8 5.7
120-130 10.0 15.8 21.8 72.1 6.2
t30-140 11.0 16.3 16.3 74.4 8.3
140-150 12.0 16.6 10.6 80.8 8.5
150-160 12.0 17.8 6.6 g2.48 10.5
160-170 14.0 18.1 5.5 85.3 2.2

texture analysis from belawang from 30-178 cm esch 10 cm
field G




RONTGENDIFFRACTION ANALYSES

Mineralogy of twentyfour scil samples of the Indonesian columns was
determined by rontgendiffraction method. The analyses did show that
the Indonesian soils contain a lot of clayminerals (a.o. kaolinite)
and quarts. Further some feldspars and anatase could be determined.
Special attention was given on the occurence of pyrite. Samples with
no pyrite, less than 3.3 (weight)% and more than 3.3 (weight)% pyrite
were distinguished. These results are shown in the following table:

Column A depth no pyrite less than 3.3% more than 3.3%
(em) .
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COLUMN A  INDONESIA

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

[MACRO ELEMENT | WEIGHT (%) |
e L E L ELE |
| | DEPTH |
s |
| | 2.5-5.0 | 12.5 |22.5-25.0|42.5-45.0] 65.0 ]82.5-85.0]
|- e !
T | 47.56 | 47.04 | 46.20 | 43.26 | 45.61 | 46,22 |
151 | 23.41 | 20.96 { 21.26 | 20.75 | 24.13 | 22.56 |
[Al | 10.86 | 9.95 | 10.36 | 9.82 | 10.24 | 8.91 |
ic | 7.11 | 9.08 )} 7.17 | 4.78 | 4.18 | 6.61 |
| Fe | 1.42 | 2.8 | 4.92 | 7.64 | 4.98 | 5.85 |
IK | 1.25 | 1.17 | 1.29 | 1.27 | 1.33 | 1.15 |
|H ( 1.18 | 1.50 | 1.20 | 0.80 | 0.70 | 1.10 |
| TL | 0.66 | 0.61 | ©0.63 | 0,61 | 0.65 | 0.61L |
|Mg | ©0.45 | 0.42 | ©0.46 | 0.61 | 0.67 | 0.70 |
|Ca | 0.00 | 0.00 | 0.00 | 0.06 | 0.03 | 0.08 |
[Mn | ©0.00 | 001 | 0.0l | 0,03 | 0.02 | 0.02 |
|Na | ©0.09 | 0.10 | ©.10 | 0.10 | 0.15 | 0.16 |
|Ba ] X0.0l | X0.0L | X001l |X0.01 |X0.0L | 0,01 |
|P | 0.02 | 0.02 | 0.02 | ©0.02 | 0.02 | 0.02 |

{

|

|

I

I

|

|Pyrite-Fe * | 0,01 | 1.82 | 1.91 | 4.17 | 2.92 | 3.6l
|IPyrite-s * | 0.0l | 2.09 | 2.19 | 4.77 | 3.3 | 4.13

|MICRO ELEMENT | WEIGHT (ppm) I
R e AL L LR EEEtT I
| | DEPTH |
I A A Ottt I
| | 2.5-5.0 | 12.5 |22.5-25.0]42.5-45.0] 65.0 |82.5-85.0]
e R L R LR |
|V | 165 | 1764 | 161 | 157 | 187 | 168 |
|Cr ] X56 | X5 | X5 | X56 | X5 | X56 |
|Co | 20 | 46 | 40 | 94 | 17 | 18 |
[Ni | X47 | X47 | X47 | X47 | X471 | X471 |
| Cu 1 14 | 22 | 25 | 28 | 25 | 27 |
|Zn | 37 | 40 | 72| 84 | 125 | 88 |
|Ga | 22 | 18 | 20 | 19 | 20 | 14 |
|Rb | 89 | 8L § 104 | 101 | 99 | 79 |
|Sr | 79 | 70 | 79 | 90 | 88 | 92 |
| Zx | 116 | 9 | 105 | 107 | 116 | 111 |
| Wb | 9 | 7| 8 | 7| 9 | 8 |
|Ba | 244 | 238 | 266 | 250 | 231 | 242 |
|La | S0 | 39 | 43 | 44 | 41 44|
| Pb | 19 | 20 | 15 | 10 | 18 | 121 |

| TOTAL | 967 | 952 | 1041 | 109 | 1079 | 1115




COLUMN B INDONESIA

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

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

|[MACRO ELEMENT| WEICHT (%) |
......................................................................... '
: | DEPTH |
........................................................... |

: | 2.5-5.0 | 12.5 |22.5-25.0|42.5-45.0] 65.0 |82.5-85.0|
T LR LI |
|0 | 46.70 | 45.27 | 46.42 | 45.38 | 45.45 | 45.29 |
{S1 { 21.88 | 21.42 | 24.11 | 21.70 | 23.50 | 15.58 |
[AL | 11.15 | 11.08 | 11.63 | 10.12 | 10.72 | 6.89 |
Ic | 7.5 | 6.54 | 4.52 | 5.73 | 4.04 | 12.16 |
| Fe | 1.58 | 2.74 | 3.02 | 6.48 | 5.78 | 9.61 |
IK { 1.29 | 1.3& | 1.43 | 1.31 | 1.3 | 0.80 |
|8 | 1.26 | 1.09 | ©0.75 | 0.96 | 0.67 | 2.03 |
|T1 | ©0.66 | 0.62 | 0.68 | ©0.60 | 0.67 | 0.50 |
[Mg | 045 | 047 ) ©0.59 | 0.62 | 0.59 | 0.57 |
|Ca | ©0.00 | ©0.00 | ©0.00 } ©0.02 | 0.01 | 0.08 ]
[Mn | 001 { ©0.01 | 0.0l | ©0.03 | ©0.00 | 0.02 |
{Na | 007 | ©0.08 | 0.11 [ ©0.11 | 0.11 | 0.11 |
|Ba | X001 | X001 {X0.01 |X00l |X001l | 0.01 |
|P | 002 | 0,02 | 0,02 | 002 | 0.05 | 0.03 |
I

I

|

|

|

|

[Pyrite-Fe * | 0.04 | 0.89 | 0.98 | 4.00 | 2.69 | 6.86
|Pyrite-S * | 0.04 | 1.02 | 1.11 | &.58 | 3.07 | 7.8

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

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

|MICRO ELEMENT] WEIGHT (ppm) |
R e L LR L L LR R R LR [
| } DEPTH |
| ...........................................................
| | 2.5-5.0 | 12.5 |22.5-25.0]42.5-45.0[ 65.0 |82,5-85.0|
R e et L L L e e R e e T PP LR T I
|v | 197 | 176 | 18 | 165 |} 192 | 165 |
|Cr } X56 | X56 | XS56 | X5 | X5 | X56 |
|Co | 17 | 17 | 25 | 16 | 33 | 17 |
|N{ | X&7 | X 47 | X 47 | X47 | X47 | X4&7 |
|Cu | 17| 17 | 22 | 29 | 26 | 5 |
|Zn | 39 | 46 | 57 | 160 | 71| 90 |
[Ga | 25 | 22 | 22 | 21 | 21 | 13 |
|Rb | 93 | 98 | 109 | 100 | 101 | 65
|Sr | 74| 75 | 85 | 86 | 86 | 77 |
|2r ] 104 )} 100 | 108 ) 109 | 106 | 1la |}
{Nb I 8 | g8 | 8 | g8 | g8 | 6 |
{Ba | 274 | 267 | 256 | 261 | 265 | 245 |
|La | 60 | 58 ] 40 | 54 | 55 | 52 |
{Pb | 19 | 32 15 | 86 | 19 | 19
........................................................... |




COLUMN F INDONESIA

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

|MACRO ELEMENT | WEIGHT (%) |
TR R L L L e L R EE |
| | DEPTH |
| eeeremmmmreemeeeeooeasceeessoeecescocessoooeeos !
| | 2.5-5.0 | 12.5 |22.5-25.0142,5-45.0| 65.0 |82.5-85.0]
b e bt !
|0 | 46.33 | 478.76 | 46.30 | 47.90 | 44.79 | 44.40 |
|81 | 23.76 | 12.96 | 24.34 | 16.70 | 24.76 | 24.15 |
14l | 11.68 | 7.21 | 12.48 | B.82 | 12.39 | 11.08 |
|C | 5.42 | 19.56 | 4,27 | 13.84 | 1.94 | 2.40 |
|Fe | 1.37 | 1.86 | 1.44 | 3.92 | 3.86 | 5.41 |
18 | 1.30 | 0.73 | 1.35 0.92 | 1,32 | 1.24 |
|H | 0.90 | 3.26 | 0.71 | 2,31 | 0.32 | 0.40 |
|TL | 0.73 | 0.41 | 0.73 | 0.53 | 0.75 | 0.71 |
Mg | g.41 | 0.25 | 0.44 | 0.33 | 0.53 | 0.81 |
|Ca | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.11 |
|Mn | 0.00 | 0.00 | 0.00 | 0.02 | 0,01 | 0.09 |
|Na | 0.01 | ¢.01 | 0.03 | 0.06 | 0.10 | 0.13 |
|Ba | X0.01 X001 | X001 X001 |X0.01 | 0.01 |
|P ] 0.05 | 0.06 | 0.03 | 0.03 | 0.05 | 0.03 |
D e e L LG EITEE LIS !
| TOTAL | 91.97 | 95.08 | 92.12 | 95.38 | 90.82 | 90.9 |
|- o e 1
s | not yet determined |
RO G e LRI ST ITECE |
|Pyrite-Fe * | 0.00 | 0.00 | 0.00 | 1.99 | 1.35 | 0.70 |
|Pyrite-5 * 1 0.00 | 0.00 | 0.00 | 2.28 | 1.55 | 0.81 |
* determined by wet chemical analyses (Bouter P. and C.J. Ritsema, 1988)
|MICRO ELEMENT| WEIGHT (ppm) |
R O L EETELELSPEPTPPRTTPLRE !
! | DEPTH |
| e |
| | 2,5-5.0 ) 12.5 122.5-25.0)42.5-45.0] 65.0 |82.5-85.0|
[ = e o o e e e e et !
v i 167 1 101 { 189 | 152 | 201 | 184 |
|Cr | X 56 | 136 | 59 | X 56 | X 56 | X 56 }
| Co | 9 | 13 | 13 | 42 | 21 | 24 |
INL | X 47 | X 47 | X 47 | X 47 | X 47 | X 47 |
|Cu | 19 | 43 | 19 | 33 | 27 i 35 |
|Zn | 27 i 22 | 37 | 42 | 49 | 104 |
|Ga ( 24 | 13 { 28 l 21 | 24 i 22 |
|Rb | 21 | 49 | 92 | 68 | 103 | 89 |
{8t ] 184 | 63 | 96 } 67 | 75 | 20 |
|Zx | 125 | 70 | 110 [ 84 | 112 | 115 |
|Nb | 9 | 5 | 8 | 6 | 8 | 8 |
|Ba | 304 | 192 | 279 | X 188 | 253 | 284 |
|La | 72 | 49 ] 67 ] 44 | 57 | 66 |
| Pb | 32 | 66 ] 17 | 36 | 17 | 26 |
I

1 TOTAL | 1166 | 869 | 1061 | 886 | 1050 | 1150

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



COLUMN G  INDONESIA

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

|MACRO ELEMENT | WEIGHT (%)
L L T e
I i DEPTH

I T e R R
| | 2.5-5.0 | 12.5 |22.5-25.0|42.5-45.0f 65.0 |82.5-85.0
R T T T E e T L R
10 | 48.49 | 47.09 | 46,81 | 45.63 | 44.85 | 45.75
{si | 25.77 | 24.47 | 23.68 | 22,47 | 23.97 | 24.54
Al | 13.03 | 12.45 | 12,22 | 11.60 | 11.77 |} 11.13
|C b 4.3 | 4,79 | 5.39 | 4.49 | 2.72 | 3.10

| Fe | 1.37 | 1.34 | 1.46 | 5.99 | 4.74 | 5.34
IK ] 1.39 | 1,29 | 1.34 | 1.19 | 1.28 | 1.20
(H | 0.72 | 0.80 | 0.90 | 0.75 | 0.45 | 0.52
|Ti | 0.77 | 0.76 | 0.70 | 0.68 | 0.71 | 0.70
|Mg 1 0.47 | 0.44 | 0.45 | 0.47 | 0.71 | 0.81
|Ca i 0.00 | 0.00 | 0.00 | 0.00 | 0.04 | 0.07
[Mn | 0.00 | 0,00 | 0.00 | 0.02 | 0.0z | 0.07
|Na | 0.01 | 0.02 | 0.03 | 0.07 | 0.10 | 0.13
|Ba | X001 | X001 | X0.01 | X001 | X0.01 | 0.01
|P | 0.03 | 0.03 | 0.03 | 0.02 | 0.03 | 0.03

| TOTAL | 96.37 | 93.47 | 93.01 | 93.37 | 91.39%9 | 93.39

R R T T LR T L PP TP
|5 | not yet determined

{Pyrite-Fe + | 0.00 | ©0.00 | ©0.00 | 3.98 | 2.10 | 1.02
|Pyrite-§ * | 0.00 | 0.00 | 0.00 | 4.5 | 2.39 | 1,17

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

|MICRO ELEMENT| WEIGHT (ppm)

I .........................................................................
| i DEPTH

I ...........................................................
| | 2.5-5.0 | 12.5 |22.5-25,0|42.5-45.0| 65.0 }82.,5-85.0
l .........................................................................
v | 200 | 193 | 184 | 18 | 210 | 199
jcr | X56 | XS6 | X5 | X56 | 64 | 57
|Co | 18 | 13 | 16 | 28 | 28 | 23
[Ni | X&7 | X47 | X47 | X47 | X 47 | X 47
ICu | 19 | & | 18 { 43 | 31 | 130
|Zn | 31 | 32 | 37 | 77 | 114 |} 102
|Ga j 28 | 27 | 25 | 19 | 22 | 23
|Rb | 93 | 93 | 91 | 88 | 95 | 91
|Sr | 105 | 12 | 8 | 77 | 8 | 85
|Zr |} 101 | 15 | 107 | 1102 | 108 | 115

| Nb | g | 8 | g8 | 7 7| 9
|Ba | 253 | 286 | 224 | 240 | 258 | 264
|La | 56 | 5 | 53 | 59 | 47 | 58

| Pb | 19 | 6 | 15 | 88 | 9 | 13

-------------------------------------------------------------------------
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Banjarbaru, Indonesia

3.1.3, Shrinkage characteristics
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Belawang

Nr of measurements per sample : &0

Nr of samples : 4

Density solid phase: Sample 1: 2.21 g/cm3
Sample 2: 2.35 g/cm3
Sample 3: 2.40 g/cm3
Sample 4: 2.42 g/cm3

Properties SARAN-resin:
Specific mass : 1.50 g/cm3
Welghtloss upon ovendrying : 0.10 g/g

Weight SARAN-coating: Sample 1: 1-2 g
Sample 2: 1-2 g
Sample 3: 1-2 g
Sample 4: 1-2 g
Time of measurements: june-july 1989

Explanation of used symbols :

Depth : Sampling depth in soil profile (cm)

Thetag : Gravimetric water content (gram water/100 gram dry soil)
Thetav : Volumetric water content (cm3 water/100 cm3 soil)

Poros : Porosity (em3 pores/100 cm3 soil)

Moistr : Moisture ratio {(em3 water/cm3 solid matter)

Voidr : Void ratio (cm3 pores/cm3 solid matter)

Volmas : Dry bulkdensity (gram dry soil/cm3 soil)

Volclod: Volume clod (cm3)

Results shrinkage measurements :
ek ek ekl kb ket ok bk

Depth Thetag Thetav Poros Moistr Voidr Volmas
10 171.6 75.0 80.2 3.79 4.05 0.44
122.6 57.6 78.8 2.71 3.70 0.47
95.1 46.8 77.7 2.10 3.49 0.49
61.8 36.4 73.4 1.37 2.75 0.56
59.9 35.3 73.4 1.33 2.75 0.59
65.8 39.6 72.7 1.45 2.66 0.60
40.3 27.9 68.6 0.89 2.19 0.69
52.0 32.6 71.7 1.15 2.53 0.63
56.0 34.6 72.1 1.23 2.58 0.62
- 0.0 0.0 61.1 0.00 1.58 0.86
144.2 71.2 77.7 3.19 3.48 0.49
91.3 50.2 75.2 2.02 3.02 0.55
55.2 36.9 69.8 1.22 2.30 0.67
43.6 29.9 68.9 0.97 2.22 0.69
38.5 27.6 67.5 0.85 2.08 0.72
38.5 28.4 66.5 0.85 1.99 0.74
25.6 20.1 64.5 0.57 1.82 0.78
12.7 10.7 61.9 0.28 1.62 0.84
11.4 9.6 61.9 0.25 1.62 0.84
6.0 0.0 57.9 0.00 1.38 0.63
130.6 72.4 74.9 2.89 2.99 0.55
83.4 54.4 70.5 1.84 2.39 0.65
46.5 35.0 65.9 1.03 1.94 0.75
37.6 30.0 63.9 0.83 1.77 0.80
32.5 26.5 63.2 0.72 1.71 0.81
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Barambail
Nr of measurements per sample : 60
Nr of samples : 3

Density solid phase: Sample 1: 2.30 g/cm3
’ Sample 2: 2.36 g/cm3
Sample 3: 2.36 g/cm3

Properties SARAN-resin:
Specific mass : 1.50 g/cm3
Weightloss upon ovendrying : 0.10 g/g

Weight SARAN-coating: Sample

Time of measurements: june-july 1989

Explanation of used symbols :

Depth : Sampling depth in soil profile (em)

Thetag : Gravimetrie water content (gram water/100 gram dry soil)
Thetav : Volumetric water content {cm3 water/100 cm3 soil)

Pores : Porosity (cm3 pores/100 cm3 soil)

Moistr : Moisture ratio (cm3 water/cm3 solid matter)

Voidr : Void ratic (cm3 pores/cm3 solid matter)

Volmas : Dry bulkdensity (gram dry soil/cm3 soil)

Volclod: Relative Volume clod (1/volmas)

Results shrinkage measurements :
Fkdekkddokdok ke ddd ko kddkedek ek ke okokokkok

Depth Thetag Thetav Poros Moistr Voidr Volmas
10 120.3 67.8 75.5 2.77 3.08 0.56
82.3 49.1 74.1 1.89 2.86 0.60
57.0 35.6 72.8 1.31 2.68 0.63
33.3 23.4 69.5 0.76 2.27 0.70
30.1 21.6 €8.8 0.69 2.20 0.72
28.5 20.7 68.4 0.66 2.17 0.73
17.4 13.8 65.7 0.40 1.91 0.79
15.9 12.7 65.2 0.36 1.87 0.80
15.9 12.7 65.2 0.36 1.87 0.80
0.0 0.0 59.2 0.00 1.45 0.94
92.9 58.0 72.8 2.14 2.68 0.62
63.0 40.5 72.0 1.45 2.58 0.64
47.0 31.8 70.5 1.08 2.39 0.68
37.8 25.8 70.3 0.87 2.37 0.68
32.0 22.8 69.1 0.74 2,23 0.71
26.3 19.5 67.7 0.61 2.10 0.74
20.6 16.2 65.7 0.47 1.92 0.79
13.7 11.3 64.1 0.31 1.79 0.83
12.5 10.4 63.7 0.29 1.75 0.83
0.0 0.0 59.1 0.00 1.45 0.94
92.9 58.0 72.8 2.14 2.68 0.62
63.0 40.5 72.0 1.45 2.58 0.64
47.0 31.8 70.5 1.08 2.39 0.68
37.8 25.8 70.3 0.87 2.37 0.68
32.0 22.8 69.1 0.74 2.23 0.71
26.3 19.5 67.7 0.61 2.10 0.74
20.6 16.2 65.7 0.47 1.92 0.79
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Banjarbaru, Indonesia

3.2. WATER MANAGEMENT AND WATER BALANCE OF SOIL COLUMNS
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Banjarbaru, Indonesia

3.3. PHYSICAL MEASUREMENTS IN COLUMNS



Banjarbaru, Indonesia

3.3.1. Groundwater levels
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Banjarbaru, Indonesia

3.3.2. Pressure heads
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Banjarbaru, Indonesia

3.3.3. Oxygen concentration in soil air




Concentrotion 02 (%)

21

20
18 4
18
17 -
16 -
15
14
13 -

12
11
10
9
8
7
6
5
4

OXYGEN CONCENTRATION

Column A

—

—

d

/

r——t—a—e—5—&—F—5F—6—+t—F

o




Concentration 02 (X)

Cencentration 02 (%X}

OXYGEN CONCENTRATION

Column B

160 180 200 220

Day Number
+ 25cm -2 45cm

OXYGEN CONCENTRATION

Column C

18 -
17 -

13 4
12

7 T T T T T T 1
180 180 200 220

Doy Number
+ 25cm ]




Concentration 02 (X)

Concentration 02 (%)

2

20
19 -
18 -
17 -
18 —
15 =
14 —
13
12 —

1

10
9
8 -
7._
8 —
5_
4 =
3 -
2 -

1

OXYGEN CONCENTRATION

Column D

-

120

OXYGEN CONCENTRATION

Column E




Concentration 02 (X)

Concentration 02 (%)

OXYGEN CONCENTRATION

Column F

15 -

11 -~

21

OXYGEN CONCENTRATION

Column G

20 -
19 —
18 -
17 ~
18 <
15

13 -
12

e u




Banjarbaru, Indonesia

3.3.4. Redox potentials
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Banjarbaru, Indonesia

3.4. CHEMICAL MEASUREMENTS IN COLUMNS




Banjarbaru, Indonesia

3.4.1. Chemical compositior of irrigation water



(0'1
£6e°T
i80°T
86°0
€60
68°0
60°1
Z0°1
10°1
21
€L’
£€9°1
68°'1

+ums

€00
£0°0
90'0
90°0
900
90'0
60°0

200
9z'0
80°0
%10

-¢y0s

-£ON

OO INOoCCOO0O0O0C OO0

-10

0‘0

0'0

ODNOCODOO~NOONO OO

00

+IV

{970

900 Lto‘o 9z'0
{1'0 9200 52 0
%0°0 80°0 GZ'0
£€0°0 Lo'o €€°0
90'0 90°0 Lz'o
90'0 L0'0 cZ'0
80°0 L0°0 2 0
{10 L0°0 9z‘0
900 £0°0 120
£0°0 80'0 820
60°0 60°0 %2'0
£0'0 80'0 60°0
10 60°0 8z'0
+ZED +3 +BN

100
£00'0
L00°0

10°0

10°0

COCQOQODOO0OOOOCO0OO0O
o
o
(=

L

o

o
Wy Nt

0
0'0
0'0
00

REAL B JAK |

LLT
081
081
€81
Sit
Sil
8L1
9Ll
LT
K7A !
€Ll
8Le
€81

od

NOHRNNNAWNO WM™ e~
U D WD e O oy iR

A

-€0JH

88°L
£6°L
69°t

€9°2

S8°L

06 L

8Lt
v6°L
08°L
60°8
AR
v6°L
£0'8

Hd

€72
8¢CC
91¢
?1e
01¢
Lot
¢0¢
%6l
281
6.1
[4A}
6S1
154 8

J1va

1/bew uj suojur pue suoI3IED !w/sm ur ng {1/3w ur zZo

YAIVM NOIIVOIWII J0 ALITvnd

¥V NWQTO0D




€L1
%G 0LT
i%7'891
88°£91
$0'691
£9°€9T
L9'¢T

L%'691
€491
99061
%0'6L1
£6°'8L1
1%'8LT

Igm

1186
22°'89
12°29
65°LS
91018
6629
£9%° 6L
£1°¢€8
6599
£0°801
8z 'ns
SE*HS
' 6Y

+Img

16°81
VRNA
VR |
82°11
911
12°¢1
L0zt
617 €1
L9°6

9g's

748

81°'v1
16°€1

A

-

0

-E€ON

76261
68°'951
£0°%ST
9'%el
76°SST
rA M
0
8€'06T
91°9ST
g'181
G691
€9'¢91
59°'¢9T

=10

o= &

it'e

9000

£00°0

10°0

€0°0
L0°0

IV

16'9T
90°12
L'G1
20'21
1101
807
11T
6T L1
58°Te
L0
897
0'%E
'1e

+23W

-

60'9 6v'C
'8 9¢'e
9c’g S9'1
%99 AN
L TAR L TANA
z9's £2'1
01 €€°1
L0°Z1 6£°2
LEOT 16°1
86°6 (A4
%1°01 19°1
6/°6 iy'e
9z°6 £2'C
+Z®) +1

962!
6€ ' 9¢
c'og
cog
9€‘ 0y
4 A
296
'S
18'1¢
VAR
19°.¢

€0'L

92°9

+8N

0 0
0 0
0 0
0 0
0 0
4] 0
0 10°0
0 10'0
0 10°0
0 %00°0
0 €0°0
0 10°0
0 1Z‘0
+IUR  +Z2d

Owest
09691
68991
0£991
010LT
o%L91
066491
05491
08491
05091
06691
00491
05991

0d

- &

- & n o»

DU AT OO OO0 M 0N
LS o RN BT NN - W T I BV I AR B P Yo )

€0

-

-

alla)
o~ o~

uy
o

[Ta]

™y

-

-

N NN G WO
el e e e e et O e O e e ]

T3]

- £00H

£ne
8¢¢
91¢
wic
61¢
L0¢
FAIT4
761
981
6.1
[ZA
651
Sy

aLva

1/bem uT suoTue pue suciled m/su ui 53 T/3w ur 7o

WAIVM NOIIVOIWEI J0 AIIIVAD
g NWNTOD



COLUMN C
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Banjarbaru, Indonesia

3.4.2. Chemical composition of ponding water
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Banjarbaru, Indonesia

3.4.3. Chemical composition of scil sclution
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Banjarbaru, Indonesia

3.4.4. Chemical composition of drainage water
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COLUMN E
QUALITY OF DRAINAGE WATER

in meq/1
Na+

d aznions

ions an

EC in mS/m; cati

02 in mg/1

Mg2+ Al3+ Cl- HO3- S042-  Sumt Sum-

Ca2+

Fe2+ Mn2+

HCO3- 02 EC

pH
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Mg2+ Al3+ Cl-  NO3- S042-  Sum+ Sum-

Ca2+

K+

COLUMN G

QUALITY OF DRAINAGE WATER

Na+

Fe2+ MnZ2+

02 EC

EC in mS/m; cations and anions in meq/l
HCO3-

02 in mg/1
pH
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