ON FARM

Some of the major concerns related to livelihood improvemeate maintaining soil
fertility, degradation of community lands, increasing farm incombuilding capacity of
the community, and decreasing women’s workloads. Seaéquestions arose concerning
these issues and PARDYP tested and synthesised a numb&options to address them.

How Can Farmers Maintain or Improve Soil Fertility?

Soil fertility is a key concern of every farmer. Soil féity can be supported through
appropriate agronomic practices as well as appropriatese of fertilisers. PARDYP tested
various agronomic practices in the different project watsheds. The main agronomic
practices considered were inter-cropping, crop rotation, hehing, and liming. The main
soil fertility management options were pit composting, blackgstic composting,
vermicomposting, and use of effective micro-organismgN!) (rhizobium, azatobacter,
and boakshi). The tests in PARDYP-Nepal focused on on-farmmmosting using black
plastic and EM, and lime application in acidic soils. PARDY Rélealso monitored
leachate in the soil erosion monitoring plots in agriculturaind degraded land to help
understanding of the nutrient dynamics in the soil profile.

On-farm composting

Compost or farmyard manure has played a crucial role in mtining and building up
soil fertility in Nepal. Many different composting ntieods were tested and demonstrated
in the Jhikhu Khola watershed. Among the differentethods, farmers consideredlack
plastic covered composting as recommended by the Sustainable Soil Management
Project to be the best.

Black plastic composting was first tested with 16 farmerin 2004. By 2005, about 50
farmers had started using this method in the Jhikhu Ktewatershed. In this method, a
traditional compost heap is covered with a piece ofdxk plastic, which protects

nutrients from leaching during rainy days and provides aviourable environment
(increased temperature and decreased evaporation los&)r the growth of microbes
(Figure 33). The method is based on a passive aeratiapproach, the black plastic is
removed from the compost heap for a short period eaakay. Using this method, compost
decomposed within 45-50 days compared to about 4-6 mths without the plastic sheet.
Black plastic (thickness ~ 800nm) is light, easy to use, and durable. Compost is
produced with less time and labour than by the standdmmethod.

Use ofeffective micro-organisms (EM)is another method being adopted by the
watershed residents. In this method, composting is based @erobic decomposition and
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Figure 33: On-farm composting with black plastic cover

again it takes about 45 days to
decompose fresh materials rather
than 4-6 months. Effective micro-
organisms (EM) refer to a mixed
microbial culture of selected :
species such as lactic acid bacteria, *
yeasts, photosynthetic bacteria, and
actinomycetes. All of these are
natural, compatible with one
another, and coexist in liquid
culture. In this method, locally
available raw organic materials Lo
such as crop residues, plant !ggves, Figure 34: Composting with effective r:licro-
and grasses are used as fertilising organisms (EM)

resources. The ingredients are

mixed together and piled in multiple layers; the E&blution is sprinkled between layers
together with old compost as microbial inoculums. &ér is also sprinkled on each layer to
ensure the moisture content. The pile is coveredtia plastic sheet; 3-4 wooden poles are
inserted vertically to provide sufficient ventiladin, and the pile is turned every 10 days
(Figure 34). Moisture status is monitored and watés sprinkled on the heap if deficiency is
observed. The general practice in the Jhikhu Kholeatershed is to use about 1,000 kg of
the fresh ingredients, about 500 litres of water, 20 kg old compost, and about 1 litre of
EM solution. EM is easily available in the local mi@ts and is cheap.

Soil acidification and lime experiment

The soil survey showed that soil acidification problemgere similar in both watersheds
(Table 14). In both watersheds about 80% of soils testéthd a low pH (~5.0). Extensive
use of chemical fertilisers (particularly urea and ammoniumabed fertilisers), presence
of partially decomposed pine litter in farmyard manure, aratidic bedrock (sandstone,
siltstone, and quartzite) are among the factors contribuijy to acid soil (Schreier and
Shah 1999).
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Soil acidification, associated with high

inputs of acid-causing fertilisers (urea Soil pH

and ammonium based fertilisers) and " Jhikhu Khola  Yarsha Khola
acid bedrock geology, is becoming a watershed watershed
major problem in the double and triple Mean | 465 | 475
crop rotation systems in the Jhikhu ~ Maximum 6.70 742
Khola area. Chitrakar (1990), Minimum 3.97 3.59
Sherchan and Baniya (1991), and Sample Number 200 340

Suwal et al. (1991) noted that the Source: Schreier and Shah 1999

commonly used fertilisers, ammonium

sulphate and urea, tend to acidify soils. This acidifidah has serious implications as low
soil pH (< 5.0) slows the rate of organic matter decompition, and leads to the leaching
of base cations (calcium and magnesium) and the fixing ofalable phosphorous in the
soil — making it unavailable to plants — and to aluminium toxigitand micronutrient
deficiencies (Shah 2003).

PARDYP investigated whether pine litter in compostsmeontributing to soil acidification
on red soils originating from phyllitic parent materials andrdwn (non-red) soils from
quartzitic materials. Twelve 50 x 50 cm plots were establied; six plots each were
assigned for red and non-red soils. Plots of one red and onemaed soil were combined
to make six sets of treatments. In the first set of plst 1 kg per ni of dry pine litter was
incorporated, and the same amount of pine litter waadded 2 times in the 2nd, 3 times
in the 3rd, 4 times in the 4th, 5 times in the 5th, ad 6 times in the 6th set at intervals
of six months. The soil was analysed for pH, exchangeabldicas, carbon, and available
phosphorous (Bray-1) using standard procedures (aftS8chreier and Shah 2000). No
acidification was detected after the first year, buafter the second year there was clear
evidence that soil acidification was taking place. Initiallyy¢ rate of acidification was
higher in the non-red soils on quartzite bedrock, whilbd red soils resisted acidification.
During the second year, the trend towards greater acidétion was significant in both
soils. While the carbon and calcium content improved withngi litter addition, the pH
decreased. In the non-red soils, the available phosphorousrtent increased, but not in
the red soils where the low levels remained the same thrghout the experiment. This
suggests that pine litter is acidifying the soils and &t in the process the phosphorous
availability in the red soils is impaired. While there atbenefits from improving carbon
and calcium values by pine litter addition, the negative eft on acidity outweighs them.
These results suggest that the addition of other typgeof litter is needed to have a
positive impact on nutrient management (Schreier and ShatDQ0). Earlier PARDYP
experiments showed that acidification is a slow procesnd that different soils respond
differently. In general this is a long-term problem seen by resehers, but farmers tend
not to see it as a serious problem because it is not yaffecting their yields.

Intensification and in particular cash crop productimhas influenced the nutrient budget

and soil nutrient pool of irrigated and rainfed lands. No chges were observed in soil pH
between intensively and less intensively farmed sites, ba slight decline was noted in
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irrigated fields and a slight increase in rainfed fields. lansification has not led to more
acidic soils as the soils are already acidic and wouldgbably need higher levels of
acidic inputs to cause further acidification. Also thealcium-enriched irrigation water
tends to buffer the effects of soil acidity in irrigad sites (Shah 2003).

PARDYP tested the effects of applying lime to the acidils of the Jhikhu Khola
watershed. Eight sites with low soil pH were selectedrédcommended dose of lime was
applied to five ropanis of land (1 ropani = 508 &) by each of three farmers (three sites)
in Lamdihi to test its effects on maize — for exampleé:20, 230, and 294 kg of lime per
ropani on clay loam soil with pH 6.0, 5.5, and 5.2 respectivels per Agriculture
Development Diary 2005 (AICC 2005). Likewise, limeasvapplied to five vegetable
farming sites (cauliflower, potato, tomato, and brinjal). At elaite control plots were
established, and soil pH and production before and aftenie application studied. The
results showed a slight increase in soil pH (by 0.1-0.3jtar one crop season following
lime application. Interestingly, the production of potato incased by about 50% in plots
where lime was applied. A few research farmers pointedtdhat it was easier to till the
land after lime application. The effect of lime on soil pH armEtoduction demands much
more intensive scientific study, including cost:benefit analgsiproper design, and
accuracy of measurement.

Leachate Study in the Jhikhu Khola Watershed

Nutrient loss through leaching reduces soil fertility anithus production. PARDYP
monitored leaching in its soil erosion monitoring plots on aguiltural and degraded land
to understand the nutrient dynamics in the soil profile, wHicmight be very important for
sustainable soil fertility management.

The leachate volume (6 to 58% of rainfall) in rainfed aguiltural land was significantly
higher than runoff (2 to 7% of rainfall), whereas in degied land the leachate volume
(12 to 16% of rainfall) was slightly lower than runoff (1® 29% of rainfall). The total
leachate volume was higher in agricultural land than in degted land, ranging from 541
to 4,712 m?/ha in rainfed agricultural land and from 389 to 865 ni’ha in degraded land.
The reason might have been the effect of the red sail the degraded plot, which was
very compact due to inadequate vegetation resulting low infiltration. The agriculture
plots were somewhat levelled, and due to soil workirigr cultivation, infiltration in
agricultural land is significantly higher than in degradedndd. Also, farmers apply
chemical fertilisers to rainfed agricultural land while no @mical fertilisers are applied to
degraded land (see Annex 15).

In rainfed agricultural land, nitrate leaching ranged from 30®1t2,518 kg/ha, which is
equivalent to 147 to 1,230 kg/ha of urea fertiliser. Leahing of nitrate from degraded
land ranged from 59 to 237 kg/ha, equivalent to 29 and 115«g/ha of urea fertiliser.
Phosphate leaching ranged from 5 to of 94 kg/ha inainfed agricultural land, equivalent
to 3 to 66 kg/ha of diammonium phosphate (DAP) fertilisewhile from degraded land it
ranged from 1 to 5 kg/ha, equivalent to 1 to 3 kg/ha oDAP fertiliser. Potassium
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