Soil Eroson and Soil Physical Properties under Coffee Tree with
Various Management in Hilly Humid Tropica Areaof Lampung,
South Sumatra, Indonesia
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Lampung, which is located in the southern part of Sumatra Idand, is one of the biggest
coffee producing digricts in Indonesa Lampung has humid tropica climate, which is
characterized by high rainfdl concentrated in rainy season as wdl as high humidity and
temperature throughout the year. Due to the above climate condition, the farming system has
some classicd problems, such as the high rate of organic maiter decompostion, the high risk
of soil eroson and sedimentation, and the high leaching of nutrient. The need for increasing
production, has made the land pressure becomes high, and extensive cultivation has been
applied. This condition can be found in the coffee areas, where “clean-weeded coffee’
becomes the popular technology in coffee management. In addition to this, forest squatterring
in the form of land use change from forest areas to coffee plantation becomes a serious
problem during the last two decades. An evauaion must be made under the existing
condition whether these conditions will effect on the soil environmenta condition, especidly
related to soil erosion and soil environment.

Based on above conditions, several research had been conducted at Sumber Jaya, West
Lampung. Sumber Jaya is one of the coffee producing center of Lampung which is located
in mountainous western part of Lampung with elevation around 600-900m asl. To see the
global view of soil erosion, a measurement of sediment yield at field scale was done in various
land uses from January until November 1999. A very simple sediment trap made from a P\VC
pipe with diameter of 10.9 cm was designed for measuring the sediment yield. The results
showed that the mixed-coffee garden produced the highest sediment yield (719.7g/m2), and
the lowest sediment yield was derived from secondary forest area (0.08g/m?2). The sediment
yield from clean weeded coffee system was around 93. -279.7 g/ m2, and multistrata system
gave a low sediment yield (2.3 g/ m2). Although mixed-coffee garden gave a very high yield of
sediment, natural vegetative strips entrapped 99.7% of the sediment. The vegetative filter
zone that was covered with grass and short shrubs (3 m in length) could entrap 93.5% and
99.7% of sediment respectively, and the long shrub filter (12 m in length) could entrap only

52.5% of the sediment due to the concentrated flow in the longer slope. The surface cover




condition of the land use system and farming activities (weeding, tillage, fertilizer
application) gave a high contribution on sediment yield than the other erosion factor.

During 1995 until 1999, a soil erosion study in plot scale was conducted at Sumber Jaya

District. Geographically, it was located at 105°01' EL and 04° 34’ SL, with the elevation of
780m above the sea level. The experiment was consisted of three plots with 15° gradient, 20
m slope length and 5 m width. The treatments were as follows: coffee without cover crop;
coffee with Paspalum conjugatum sp. as cover crop, and coffee with natural weeds. Weed
management was done every two week by clearing all the weeds in coffee plot, and cutting
the weeds around the coffee trees with diameter 1 m for the weedy plots.
The results showed that the maximum daily rainfall and intensity based on 10 minutes
observation were 82 mm/day and 120 mm/h, however, only 14.2% of rainfall intensities was
greater than 25 mm/h (classified as erosive rainfall intensity). A relationship between
erosivity index (R) and daily rainfall (X) was found as follows: R = 1.624 (X — 10.9), where R:
daily erosivity index (m2 t hatl hl) and X: daily rainfall (mm/day). The runoff ratio for
clean-weeded coffee ranged from 7.0 to 15.9%, and decreased after the second year because of
the coffee canopy growth. The presence of Paspalum corjjugaturm had reduced runoff until
zero after the third year, whereas in natural weeds plot, runoff became zero after the fourth
year. The highest soil loss was found in clean-weeded coffee which reached 22.7 t/ha in the
second year of experiment. The use of cover crop could suppress soil loss until zero after the
third year in Paspalum plot and after the fourth year in natural weeds plot. The average soil
loss from clean-weeded coffee plot was 1.17 mm per year which was below the soil formation
rate in Indonesia.

A better soil physical condition was achieved when the soil surface under the coffee trees
was covered with Pagpalum conjugatum. The average soil organic-C in the soil profile of
Paspalum and natura weeds plots were 32g/kg and 27g/kg respectively, which were higher
than in clean-weeded plot which had 20g/kg of organic carbon. A smooth horizon boundary
was found in Paspalum plot due to the abundance of its roots which was dso enhancing soil
color more black, and the process of wetting and drying. A strong aggregate stability was
found at the Paspalum plot as indicated by penetrometer readings as well as water sable
aggregate index. Two centimeters thickness of hardpan which was developed at Paspalum
plot made the water movement from upper layer inhibited during the dry season. The highest
porosity was found a Paspalum plot (0.64m°m™) followed by natura weeds plot (0.62
m’m?) and clean-weeded plot (0.60 m*m>). However, the average available water content
was not different between Paspalum plot and natural weeds plot, and only 0.15 m®m higher
than that of clean-weeded plot. The permesabiilities varied among the treetments, and this




variance was biggest in the upper layer of Pagpalum plot.

After 4 years, it was found that the soil surface layer had become thicker and darker than
before. AlImost dl the soil chemical propertiesin soil surface layer increased, particularly ol
pH, organic carbon content, tota nitrogen, available P, exchangesble bases, and base
saturation. On the other hand, exchangesble Al and Al saturation of soil surface layer
decreased. Although severd soil characterigtics changed during the study period, it was
evident that 4 years trestment was too short to change soil taxonomy of the three pedonsin
sub-group category. In the sub-group category, dl pedons were Hill classfied as \ertic
Dystrudepts. Covering soil surface by natura weeds was able to increase exchangeable bases
and base saturation in the sub- surface layer, therefore it could change soil taxonomy from
\ertic Dystrudeptsto Eutrudeptsin the great soil group category over along period of time.

A s0il eroson modd, USLE, was aso evauated for deriving coffee crop factor (C-factor).
Two methods of estimating C-factor for coffee were used :(1) usng Smilar condition with
other crops (Ct), and (2) using equivdent method based on the exigting value of coffee-C
factor (Ce). The results showed thet the use of Ct gave soil loss prediction 6.7-17.0 times
higher than that measured, while the use of Ce gave 7.5-58.8 times higher. The predicted
vaues of soil loss using Ct were 5.9 t/halyear and 10.2 t/halyear for Paspdlum and naturd
weeds plots respectively. These values were gill acceptable and reasonable to the soil loss
tolerance, and very low compared to the other Indonesian studies which could be hundreds of
ton/haly. This experiment showed that the measured coffee C-factor was 0.062 for
clean-weeded plot, 0.008 for Paspaum plot and 0.0053 for naturd weeds plot, which were
lower than the common vaue (0.2) usudly used in Indonesia. By introducing the effect of
weeds as the weeds C-subfactor (Cs) and coffee C-factor (Cb) obtained from this experiment
measurement, the coffee C-factor (Cc) with various weeds coverage could be estimated by
the equation Cc=Cb Cs
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