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Introduction

The rice-wheat cropping pattern is extremely important in
South Asia. Wheat is grown after rice on approximately 6.7
million ha in the region, accounting for about 25% of the
region's wheat production. Wheat yields are law (less than
2t/ha) even where irrigation is available {Hobbs, Mann and
Butler, 1987}.

The International Maize and Wheat Improvement Center
(CIMMYT) and the International Rice Research Institute (IRRI) are
developing a collaborative research program on the rice-wheat
pattern in South Asia. It is the intention of CIMMYT and IRRI
that this program be developed and implemented in partnership
with interested National Agricultural Research Systems (NARS).

The collaborative research program has four main objectives:

* Conduct adaptive and applied research, in collaboration
with NARS institutions, to define and solve major problems
associated with the rice-wheat pattern in selected, defined study
areas. Problems may include near-term productiVity issues and
longer-term sustainability issues.

* Conduct a comparative analysis (over countries) of
problems affecting the rice-wheat pattern in South Asia and
identify possible solutions (practices or techniques) for these
problems, that are effective under a wide range of local
circumstances. Again, near-term productivity problems and
longer-term sustainability problems may be addressed.

* By means of the above, improve the understanding of
CIMMYT, IRRI, and participating NARS on how to address problems
of sustainability.

* strengthen IARC-NARS linkages, through collaborative
research activities as well as formal and informal training.

As an initial step in this collaborative research program,
scientists from CIMMYT and IRR! joined with researchers from the
National Agricultural Research Services Center, Nepal, to study
the rice-wheat pattern in Nepal's Terai. This paper reports on
findings from an initial diagnostic survey (conducted jointly by
staff from CIMMYT, IRRI, and NARSC) of farming systems in
Rupandehi District of Nepal's Terai, in which the rice-wheat
pattern is central to farmers' livelihoods. (See Byerlee,
Heisey and Hobbs, 1989 regarding similar surveys that have been
conducted in Pakistan.) Preparations for this survey were begun
on 14 February, and an oral report on survey results was
presented on 24 February, 1989.
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The Dilqppstic Su;vey: Methods

The dia~nostic survey described in this paper follows in the
tradition of informal, exploratory surveys, conducted for the
purpose of rapidly assessing a farming system in a defined area,
in order to identify problems and develop a research agenda. The
activity could equally have been called an "RRA", "sondeo",
"informal survey" or IIjoint trek".

* Survey Objectives:

The diagnostic survey had three major objectives. The first
objective was to understand local farming systems: the rice-wheat
pattern, interactions between rice and Wheat, and interactions
between the rice-wheat subsystem and other subsystems. A second
objective was to define near-term and longer-term problems, and
to understand their causes (focusing, where appr priate, on
system interactions). A third objective was to identify further
research needs: to improve the definition of poorly-defined
problems; to improve researchers' understanding of the causes of
major problems; and to identify possible solutions to well
defined problems.

* Survey Procedures:

Survey participants were senior researchers from the fields
of agronomy, anthropology, economics, extension, pathology, and
plant breeding. The 18 participants were divided into three
sub-groups for the purposes of fieldwork. Morning and early
afternoon field interviews (conducted independenlly by each of
the three SUb-groups) were followed by structured discussions,
attended by all survey participants.

Semi-structured gUidelines rather than formal questionnaires
were used to gUide discussions with farmers and other respondents
in the field. Using a sequential approach, these guidelines were
re-defined daily, in accord with the consensus of the whole group
and after thorough discussion of new information obtained and
data gaps still eXisting. Respondents were selected from all
parts of Rupandehi District and included small and large farmers,
extension workers, merchants and government officials.

Appendix 1 prOVides a calendar of activities and list of
participants.

Diagnostic Survey Findings

* Rupandehi District:

This District is part of Nepal's Terai and is located at
elevations of 100-200 masl (Figure 1). The Terai, a part of the
Gangetic plain, represents about 14% of Nepal's total land area
and 42% of the country's cultivated land. Five physiographic
classes may be distingUished within the District:
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a) river basin, b) river levee, c) low terrace, d) high
terrace, and e) ox-bows or meanders (APROSC 1986; this document
describes results from a semi-detailed soil survey for the
Lumbini Groundwater Project "area).

Rupandehi District has a sub-tropical climate highly
influenced by the SW monsoon. On average, total annual rainfall
reaches around 1600 mm and increases from south to north. More
than 85% of the rain comes in the period from mid-June to the end
of September. November and December are the driest months, and
light precipitation may be expected in January and February
(Figure 2). Mean temperatures are lowest (15 C) in January and
highest (30 C) in May (Figure 3). There are occasional strong,
hot, dry Westerly windstorms in April and May (APROSC 1986).

The population of the District was 380,000 in 1981, with a
growth rate of 2.23 %/year. There are about 83,000 ha of
cultivable land, of which some 28% is irrigated or partially
irrigated. Of approximately 100,000 farm families, 60% are
tenants and 40% are landowners.

* Land and Soil Types, and Land Use:

Farmers were found to use landtype classes that correspond
closely to technical classifications (APROSC, 1986). Farmers'
landtype classes, like the technical classifications, are based
on interrelated variation in soil, topography, and hydrology.

Lower terraces (locally khala) are characterized by heavier
soils and poor drainage, and are commonly used for the production
of long-duration, (usually photoperiod-sensitive) traditional
rice cultivars. These lands are normally fallowed after rice.
Middle terraces (osahaniya) are characterized by lighter soils
and fewer drainage problems. Common cropping patterns on middle
terraces include medium-duration traditional and improved rice
varieties followed by wheat, wheat mixed with mustard, or other
winter crops. Upper terraces (danda) are well-drained and
drought-prone, and are planted to shorter-duration rice followed
by wheat, various crop mixtures (that often include wheat and
mustard), or winter vegetables. Upland river levee lands (also
danda) are commonly planted to pigeon pea, peanut and other
dryland crops.

Table 1 describes farmer categories for different land
types, and Table 2 lists farmer soil classifications.

(Parenthetically, it may be worth noting that the experiment
station of the National Wheat Development Program (NWDP), located
near Bhairahawa, is located on khala land which, as noted above,
is not normally used by farmers for wheat production. Wheat
grown on-station is more often affected by waterlogging problems
than is the case for most farmers. In the absence of major
investment in drainage infrastructure, much of the program of
wheat research, especially on crop management, might best be
conducted on farmers' fields.)

4



Figure 2: Bhairahawa Rainfall
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Figure 3: Bhairahawa Air Temperature
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Table 1. Land Types, Local Classifications, and Land Use

==================================================================
Category, Term Translation Comments
==================================================================
LOWER TERRACES

Khala
Jadahaniya

Itahawa

MIDDLE TERRACE

Madhyam
Parsahawa
Osahaniya
Samtal

UPPER TERRACE

Danda

UPLANDS

Danda

"Lower"
"Where fine quality
rice is grown"

"Water all season"

"Middle"
"Easy to drain, plow"
"Easy to drain, plow"
"Difficult to drain"

Traditional rice-fallow;
poor drainage, heavier
soils; some lentil,
linseed relayed into rice.
Rice varieties include
Masuli, Basmati, Mansari,
Kalanamak.

Generally used term

Term not used in all areas
Hard to drain, plow

Improved rice followed by
wheat or a wheat+mustard
mixture. Lighter soils,
better drainage. Varieties
include Saryu-49, Sabitri,
Janaki, Masuli, Saryu-52,
Durga, BG400-1, RR21,
UP-262, NL-297, Siddarth,
Kundan, HD-282.

Generally used term
Not used in all areas
Not used in all areas
Flat or enclosed fields

Includes bunded levee
lands, lighter soils,
Improved rice followed by
wheat, wheat+oilseed
mixtures, or winter
vegetables. Also, houses,
roads, orchards found here.
Varieties include Saryu-49,
Durga, CH45.

Generally used term

Pidgeqn pea, groundnut,
lighter soils, well-drained

Generally used term
==================================================================
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Table 2. Local Soil Categories (in Bhojpuri)

================================================================
Term Translation Comments

================================================================
Baluate
Bangari
Chikati
Chimat
Dhusi
Domat
Doras
Khalo
Matiyar
Mati/mato
Miskat
Nagad (miti)
Pahenlo
Pango

Sandy
Sticky
Sticky
In-between
Sandy
Two types
Two types
Black
Clay, heavy
Soil
Mixed
"Cash (soil)"
Yellow
Deposited by water
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General category
Difficult to plow
Difficult to plow
Clay-loam
General Category
Mixture
Mixture (from due/dwe, "two")
Clay-like
Most common for heavy soil
General category, suffix
Mixture
Fertile, better-drained khala
Clay-like
Alluvial



* Agricultual Support Services:

The Agricultural Input Corporation (AIC) was reported to
provide little wheat seed directly to the farmers of Rupandehi
District. What little seed was available was said to be often
damaged by heat, humidity, and insect pests. The AIC was also
observed to sell fertilizer at highly subsidized rates. The
Agricultural Development Bank (ADB) was reported to provide
subsidized loans for irrigation (tube wells and pumps) and biogas
but, in contrast, few loans for tractors. The local flour mill
was found to be underutilized, and confronted with major storage
pest problems.

* Rice Crop Management for Middle and Upper Terraces:

On upper and middle terraces, rice is grown as a first crop,
before the second crop of wheat. This section describes farmers'
management practices for this first rice crop.

SEEDBEDS AND DIRECT SEEDING. Farmers prepare and sow
seedbeds at the end of June. Transplanting in irrigated areas
is usually finished within 30-45 DAS. Farmers in rainfed areas
do not transplant until after the rains have started. As a rule,
farmers avoid transplanting seedlings more than 60 days old.
(Late transplanting, given the varieties commonly used by
farmers, was reported to cause reductions in rice yields.)

If the rains are delayed, farmers may use one of two kinds
of direct seeding: planting sprouted seeds in puddled soils (if
water is available); or dry seeding. Direct seeding, which is
more common in the upper than the middle terraces, may also be
practiced when labor shortages delay transplanting. Farmers
acknowledge that weed control is more of a problem with direct
seeding than with transplanting.

VARIETY. Local cultivars planted on rainfed lands in
middle and upper terraces include the following: Padani,
Bhajarbang, and Fambageri. Improved varieties used on irrigated
lands in middle and upper terraces include: Saryu-49, Janaki,
Jaya, and Nagendra-118. Not discussed are the longer-duration
(and usually finer-quality) cultivars grown on the lower
terraces, e.g., Masuli (an improved variety), and Kanakjira,
Kalamanak, and Mansara (local varieties).

PESTS AND DISEASES. Farmers identified ricebug, armyworm,
and stemborer as pests of increasing severity, and blight and
blast as important diseases. Rats are a serious problem in the
field and in storage (particularly in stacked rice, before
threshing). Rats are also responsible for damage to bunds and
irrigation infrastructure. Farmers reported using few control
measures for insects, diseases or rats.
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For the control of weeds in direct (especially dry) seeded
rice, most farmers used high seed rates (100-180kg/ha) and
cultivation with the local plow, together with hand weeding at
20-25 DAE.

Soil and root samples collected by the Nematologist on the
team contained from 100 to 1000 Hirschmanniella (cf. oryzae), the
rice root nematode, individuals per liter of soil in all samples.
This parasitic nematode appears to be present throughout the
District. Farmers take no control measures.

SOIL FERTILITY MANAGEMENT. FYM is used in rice seedbeds,
and is occasionally applied in small quantities to rice fields,
prior to land preparation. Some farmers reported declining
rice productivity, possibly due to low and declining FYM use.
Declining yields were also said to be characteristic of fields
with a longer history of intensified cropping.

Farmers using inorganic fertilizers reported applying
50-100 kg/ha of compound fertilizer (usually 20-20-0) at planting
and 30-50 kg/ha urea as a topdress. This is equivalent to around
25-45 kg/ha of nitrogen and 10-20 kg/ha of phosphate. These
rates are below recommended levels. Direct-seeded rice was said
to usually receive only a urea topdress. Fertilizers are
available at cooperatives and in town, although localized
shortages may occur. Several farmers identified Zn deficiency as
a problem, with Saryu-49 said to be particularly sensitive.
Good sources of Zn fertilizer are not available.

HARVEST AND POST HARVEST. Rice is hand harvested and is
usually stacked (ie., threshing is postponed) in order to free
farmers' labor for wheat land preparation. Despite this
practice, land preparation for wheat can still be delayed by a
late rice harvest (or a need to further field-dry rice that is
too wet to stack). Compared to wheat, farmers report having
relatively few rice seed storage problems, as seed storage occurs
during the cool, dry season.

* Wheat Crop Management for Middle and Upper Terraces:

TILLAGE. Farmers usually plow around four times and plank
twice, with the first plowing requiring relatively more time.
The number of plowings is often increased when soils are heavier.
In rainfed areas where moisture is limiting, farmers may reduce
tillage operations or wait for the rains.

Full land preparation (including at least four plowings)
requires 35-45 bullock-pair-days per ha (at Rp 50-70 per bullock
pair-day), using the local plow. Using the newly available
three-tined cultivator (in lighter soils), this can be reduced to
25-30 bullock-pair-days per ha. Some farmers exchange labor and
animals for plowing. Turnaround time from rice harvest to wheat
planting requires around 15-35 days (mostly for plowing and
planking), given the usual conditions of unfavorable soil
moisture and soil physical condition. Farmers' practices, as
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described above, may result in over-tillage with detrimental
effects on soil structure.

Some large farmers own tractors which small farmers can rent
(140-150 Rp/hr), when available. (Tractor numbers are low, but
increasing.) Two passes (criss-cross) by tractor using a 9-tined
cultivator takes only three hours per ha. Tractor land
preparation may be cheaper (and turnaround time shorter) than
animal-traction land preparation. Tractors are most commonly
used, however, for only the first plowing, with subsequent land
preparation activities conducted with animal-traction eqUipment.
Only a few larger farmers who own their tractors perform all
tillage and seed incorporation tasks with a tractor.

TIMING AIm METHOD OF PLANTING, SEED MAHAGEMENT, AIm PLANT
STAND. Most farmers broadcast seed into plowed soil, then cover
the seed by plowing once again, and planking. Few farmers use
line sowing and no farmers were found using seed drills. Seed
rates vary from 120 - 180 kg/ha, with an average of around 150
kg/ha (compared to the recommended seed rate of 120 kg/hal.

Farmers' stored seed often suffers from the effects of pests
and excess moisture. (Wheat seed storage takes place during the
hot, wet season.) Farmers are reluctant to buY' seed from the AIC
because of the relatively high cost (around Rp. 8 per kg) and
because of variable, often low seed quality. (In any event, AIC
has relatively little seed available for direct purchase by
farmers.) If farmers' own stored seed is badly damaged,
replacement seed (usually of Indian origin, and composed of a
mixture of varieties) may be purchased from the market.

Visual observation of numerous fields suggested that only
15-20% of fields were planted during the optimum period of mid
to late-November. Around two-thirds of the fields were planted
somewhat late (during the first two weeks of December) and the
remaining 20% after mid-December. Plant stands were observed to
be poor (fewer than 200 plants per sq. meter) in about 20-25% of
the fields; fair in 60-65% of the fields; and good (more 300
plants per sq. meter) in the remaining 10% of the fields. Poor
stands apparently resulted from waterlogging, inadequate land
preparation in heavier soils and, in some cases, poor seed.

VARIETY. Major wheat varieties used by farmers are RR21
and UP262. Several newly released varieties are gaining
popularity (e.g., Siddartha, vinayak). Wheat straw is less
important than rice straw for fodder and, as such, straw quality
is less important in wheat variety selection.

PESTS, DISEASES AND WEEDS. Insect pests are a major
problem for stored wheat seed, but do not appear to be a problem
for the crop in the field. Rats are a field and storage problem,
and farmers have few rat control measures. Helminthosporium
blight is a major wheat disease in the District, normally causing
a 10-20% yield loss. In addition, experimental evidence suggests
that soil fungi and/or nematodes may be causing yield losses.
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Although the rice root nematode [Hirschmanniella (cf. oryzae)]
was present in all soil samples taken, its effect on wheat yields
is not known.

Some weeds (especially broadleaf leguminous types) were
observed in farmers' wheat fields, but the effect of these weeds
on wheat yields is unknown. Farmers cut and carry weeds for.
fodder, as needed. Weeds remaining in the field at harvest are
cut and mixed with the straw for fodder. Some weeds (e.g.,
Phalaris minor and Circium arvense seem to be increasing and may
become problems as land use is intensified.

WATER MANAGEMENT. Wheat is grown as an irrigated,
partially irrigated, and rainfed crop. (The extent of each of
these is not known, though it is clear that the area of irrigated
wheat is increasing.) Partially irrigated wheat usually
receives one irrigation from a pond, shallow well, or other
similar source. Irrigated wheat is irrigated 2-3 times, with the
first irrigation within a month of emergence, and the second at
flowering. Some farmers preirrigate if soils are dry, at times
even before the rice harvest.

In the middle terraces, especially in fields with heavier
soils, water may stand in the field (after an irrigation) for
longer than a day. This results in poor tillering and growth,
and yellowed plants. Waterlogged patches also occur in poorly
leveled, uneven fields. The farmers' practice of transferring
water from one field to the next (a practice borrowed from rice
cultivation) can also contribute to waterlogging. These
problems are exacerbated when farmers have access to irrigation
water for only a limited time; they feel compelled to get as much
water as possible into their fields during the short time
alloted.

SOIL FERTILITY MANAGEMENT. Many farmers were found to use
inorganic fertilizers on wheat. These farmers reported applying
a compound fertilizer (50-100 kgjha of 20-20-0) at planting, and
urea (30-75 kgjha) as a topdress at first irrigation. Total
application of nutrients, then, is on the order of 25 - 50 kgjha
of nitrogen and 10 - 20 kgjha of phosphate. These are well below
recommended levels, though higher doses are used in irrigated
areas. Few farmers apply potash.

Farmers reported using most of their FYM as fuel. FYM
remaining after fuel needs are met is normally reserved for rice
nurseries and vegetable fields. Some farmers, with more abundant
supplies of FYM, occasionally apply small quantities on wheat
fields near the homestead, or on fields where declines in
productivity have been observed. Green manure crops were not
found.

HARVEST AND POST-HARVEST. Wheat is hand-harvested (with
both males and females participating in harvest activities).
Small farmers normally rely on family and exchange labor, while
larger farmers hire labor or employ share tenants. Harvest and

12



r
transport require 20-45 person-days per ha. Many farmers
reported that the onset of hot, dry winds from the West tended to
curtail the crop season, often affecting grain-filling. Other
farmers reported advancing the harvest (ie., harvesting before
the crop is well-dried in the field) to avoid pre-monsoon storm
damage. These two weather-related problems seem inconsistent and
are not yet well understood.

Threshing is largely by bullock trampling, although the use
of small power threshers is increasing. A few of the larger
farmers thresh by driving tractors over the wheat. storage
losses due to monsoon weather and insect pests were not measured,
but are probably significant.

MIXED CROPPING. It was observed that farmers commonly mix
mustard (Brassica ~) with wheat, probably as insurance in the
event that the wheat crop performs poorly. Crop mixtures are
more Widespread in rainfed and partially irrigated areas. Some
farmers reported that they would shift to pure wheat cropping if
irrigation were assured. Farmers normally do not plant mustard
alone, apparently because of problems with aphids.

Farmers' opinions were mixed regarding the effect of the
mustard on wheat yields. Some farmers felt that mustard reduced
wheat yields, while others disagreed. (This is likely related to
the fact that the proportion of mustard in crop mixtures was
quite variable.) Some farmers were observed to grow a short
season mustard that must be harvested prior to the'wheat harvest.
Rape, however, seems to be gaining in popularity (especially a
new, taller Indian variety of rape that matures at the same time
as wheat, thus allOWing the simultaneous harvest of both crops).
Mustard and rape may become increasingly attractive in the
future, as farmers gain access to improved HYV lines from India.

System Interactions

There are a number of important interactions between the
rice and wheat enterprises, and between these enterprises and
other farming system activities.

* Interactions Between Rice and Wheat

RICE HARVEST DATE AND WHEAT PLANTING DATE. A major source
of interactions between rice and wheat lies in the competition
between these two crops for the farmers' land and labor resources
during the rice harvest and wheat sowing time period.

Experimental evidence suggests that mid-to-Iate November is
optimum for wheat planting, with earlier and later dates
resulting in reduced yields. Farmers seem more concerned about
late than early planting, however. Farmers report aiming to
prepare and sow wheat fields as soon as possible after the rice
harvest in October and November. Delays in harvesting rice can
cause delays in planting wheat.
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but are probably significant.

HIXED CROPPING. It was observed that farmers commonly mix
mustard (Brassica ~) with wheat, probably as insurance in the
event that the wheat crop performs poorly. Crop mixtures are
more Widespread in rainfed and partially irrigated areas. Some
farmers reported that they would shift to pure wheat cropping if
irrigation were assured. Farmers normally do not plant mustard
alone, apparently because of problems with aphids.

Farmers' opinions were mixed regarding the effect of the
mustard on wheat yields. Some farmers felt that mustard reduced
wheat yields, while others disagreed. (This is likely related to
the fact that the proportion of mustard in crop mixtures was
quite variable.) Some farmers were observed to grow a short
season mustard that must be harvested prior to the'wheat harvest.
Rape, however, seems to be gaining in popularity (especially a
new, taller Indian variety of rape that matures at the same time
as wheat, thus allowing the simultaneous harvest of both crops).
Mustard and rape may become increasingly attractive in the
future, as farmers gain access to improved HYV lines from India.

System Interactions

There are a number of important interactions between the
rice and wheat enterprises, and between these enterprises and
other farming system activities.

* Interactions Between Rice and Wheat

RICE HARVEST DATE AND WHEAT PLANTING DATE. A major source
of interactions between rice and wheat lies in the competition
between these two crops for the farmers' land and labor resources
during the rice harvest and wheat sowing time period.

Experimental evidence suggests that mid-to-Iate November is
optimum for wheat planting, with earlier and later dates
resulting in reduced yields. Farmers seem more concerned about
late than early planting, however. Farmers report aiming to
prepare and sow wheat fields as soon as possible after the rice
harvest in October and November. Delays in harvesting rice can
cause delays in planting wheat.
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During the first days of the diagnostic survey, researchers
hypothesized that delays in rice harvesting might be due to late
rice transplanting, in turn due to late nursery establishment
and/ or late arrival of the rains. Farmers, however, reported
sowing rice seedbeds in June (with irrigation if necessary), and
avoiding the transplanting of older seedlings (over 60 days old).
When the rains are late, farmers direct-seed up to 15% of upper
and middle terrace rice areas. Changes in farmers' rice
planting practices, then, are unlikely to contribute to more
timely rice harvest and wheat planting.

Earlier maturing rice varieties can also lead to an earlier
rice harvest, thus allowing more time for land preparation for
wheat. However, farmers on middle terraces (t1osa haniyatl) and
upper terraces ( t1 danda tl ) are already using shorter maturity
varieties (compared to farmers on lower terraces). High yield is
associated with longer maturity, so by selecting shorter duration
rice cultivars, farmers are sacrificing a certain amount of rice
yield. It is important to evaluate this compromise on a cropping
systems basis.

Farmers are busiest (labor is most scarce) in November and
December when rice is harvested and wheat fields are prepared and
sown. Farmers save some time during this period by delaying
rice threshing until after the wheat is sown: they stack the rice
for later threshing. Rice storage losses to rats are a
consequence (farmers estimated an 8-15% loss). Freshly
harvested rice that is excessively wet cannot be immediately
stacked however: it must be dried in the field for 4-6 days
before stacking.

The farmers' practices described above (timely rice
transplanting; direct seeding of rice; delayed rice threshing)
all aim to reduce the competition for land and labor between rice
and wheat. Some farmers (especially resource-poor farmers) are
nonetheless compelled to delay wheat sowing because of other
factors. An urgent need for food and cash forces some farmers to
immediately thresh a part of their rice (prior to preparing wheat
fields). Other farmers earn urgently-required cash by working
off-farm, preparing the wheat fields of other farmers before
conducting their own wheat land preparation.

EFFECT OF PADDY SOILS ON WHEAT. The subsurface pan formed
by the puddling of soils for rice cultivation, combined with
farmers' wheat land preparation methods (intensive, but shallow
tillage), seems to reduce wheat productivity.

The subsurface pan apparently contributes to two separate
problems related to moisture: it restricts water percolation
(and therefore contributes to waterlogging after irrigation); and
it reduces soil moisture-holding capacity (and therefore
contributes to late-season moisture stress). The subsurface pan
also restricts root growth to a narrow soil layer, contributing
to the depletion of plant nutrients in that layer. The practice
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of puddling destroys soil structure, which is difficult to re
establish. Effects on wheat of soil chemical and physical
changes due to alternating flooded and dry conditions are not yet
well understood.

The problems noted above are specific to soils found after
the production of puddled rice. Dry, direct-seeded rice does not
require pUddling and seems to cause fewer problems for subsequent
upland crops such as wheat.

FOOD SECURITY FOR RESOURCE POOR FARMERS. Wheat production
appears to play an important food security role for low-income
farm households. Rice from middle and upper terraces becomes
available in October; and traditional rice from lower terraces in
December. Wheat becomes available in March, when rice begins to
get scarce. Although rice is the main staple, wheat is widely
consumed during the months immediately after its harvest. Food
of all kinds becomes scarce in the July - september time period,
especially for resource-poor farmers.

Apart from improving the timing of food flows, wheat also
improves food security by serving as a source of flexibility:
some farmers reported being able to expand wheat area in response
to a poor rice harvest.

* Interactions with Other System Activities:

There are a number of complex interactions between rice and
wheat on the one hand, and fuel, fodder and farm yard manure on
the other. Large ruminants -- bullocks, cattle, and carabao
rely on rice and wheat straw as major sources of fodder. These
livestock provide farm yard manure (FYM) for fertilizer and fuel.
Herd size appears to be limited by fodder availability. Fuel
demand is increasing and, given lack of alternatives (ie.,
depletion of fuel wood resources) more FYM is being used for fuel
and less for fertilizer.

FODDER. Rice straw is the major fodder source, and taller,
long-duration rice cultivars (grown on the lower khala terraces)
provide the greatest proportion of straw. Some farmers report
having enough rice straw to last all year, though many do not.
Supplies of rice straw become available in October and begin to
run out by February or March. Fodder becomes increasingly scarce
for many farmers by July.

Secondary fodder sources include wheat straw, grazing, and
cut grasses and weeds. Seasonally fallowed lower terraces
provide pasturage for grazing after the rice harvest in November
but are depleted by about March. "Weeds" are taken from wheat
(and other winter crop) fields in January-February. Wheat straw
(usually mixed with rice straw) is available between March and
July. Grasses, available during the July-October rainy season,
are removed from bunds, paths, terrace faces, and unplanted
upland areas. Grasses and weeds are usually cut and mixed with
rice straw. Supplements (maize stalks, oilseed residue and
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cake, rice husk and bran, sugarcane tops, cuttings from fodder
trees) are also mixed with straw and are fed as available, though
these are often reserved for milch cows.

Farmers agree that fodder is particularly scarce from July
through September. Many farmers feel that fodder is increasingly
scarce all year, though other farmers report observing little
change. Those farmers that noted a worsening fodder situation
also indicated that herd sizes are declining. Declining herd
size means, of course, less FYM.

FUEL. Given the lack of accessible forest areas in this
District, firewood has lost much of its importance as a source of
fuel. Dried dung cakes now provide most local fuel needs.
These dung cakes may account for up to 75% of the FYM produced by
a farm household's animal herd. The few remaining forest groves
can be expected to suffer from increasing pressure as fuel
resources are exploited by the increasing human population.

FYM AS FERTILIZER. Though most FYM is used as fuel, some
is still available for use as fertilizer. Farmers report giving
priority to FYM applications in roughly the following order:
rice seedbeds; cash crops on lighter dand~ soils (especially on
fields close to the farm house); fields where declining
productivity has been noted; other rice and/ or wheat fields on
upper or middle terraces. Farmers report rarely (if ever) using
FYM on rice in the lower terraces.

With some farmers reporting declining herd size, total FYM
in the system may be decreasing. Many farm families report using
greater proportions of their FYM for fuel, with corresponding
reductions in amounts available for use as fertilizer. Most of
the dung produced during the roughly four months of the wet
season cannot be dried for fuel cakes; it is composted and
SUbsequently used on rice seedbeds and danda fields reserved for
cash crops.

Problems. Causes and Possible Solutions: The Near Term

A major objective of the diagnostic survey was to develop
hypotheses on problems affecting the rice-wheat pattern. A
"problem" in this context is defined to include the following:
(a) factors that directly reduce yields; (b) inefficient use of
inputs, regardless of the effect on yields; (c) inefficient
cropping patterns or enterprise selection; (d) factors affecting
the sustainabilty of rice and wheat productiVity.

The first three classes of "problems" are near-term in
nature, and can be assessed within the time frame of a crop cycle
(a few months) or a cropping pattern (one year). These near-term
problems and their corresponding causes are discussed in this
section. (See Table 3 for a listing of near-term. problems, and
Table 4 for a scoring model that gives a preliminary ranking of
the relative importance of each one.) The last class of problem
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Table 3.

Preliminary List of Problems

Rice-Wheat Pattern, Rupandehi District

Near Term Problems:

WHEAT

1) Late planting

2) Early season waterlogging

3) Inadequate plant stand

4) Late season moisture stress

5) Nutrient deficiencies (especially Nand P)

6) Farmers' wheat varieties are less productive than
alternatives

RICE

7) Pests (stemborer, planthoppers) and diseases (blast)

8) Mid-season moisture stress

9) Nutrient deficiencies (especially N, P and Zn)

10) Weed competition (direct seeded rice)

Longer Term Problems:

WHEAT AND RICE

1) Nutrient deficiences will increasingly limit the
yields of both wheat and rice

2) Pests and diseases will increasingly limit the yields
of both rice and wheat
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Table 4.

Scoring Model: Ranking of Near-Term Problems
Rice-Wheat Pattern, Rupandehi District, Nepal
(Preliminary, Tentative Scores)

Problem
: Yield
: Loss Freq.

No. of
Farmers
Affected Priority

WHEAT

Late Planting* X XX XX 1

Early Season
Waterlogging
(irrigated middle
terraces, with
heavier soils) XX XX X 2

Inadequate Plant
Stand* XX XX X 2

Late Season
Moisture stress
(not every season) * XX X X 2

Nutrient Deficiencies X XX XX 1

Variety X X X 3
--------------------------~--------------------------------------

RICE

Pests/ diseases

Nutrient Deficiencies

Mid-Season Moisture
Stress (rainfed areas,
upper terraces, with
lighter soils)

Weed Competition
(direct-seeded rice)

XX

xx

X

XX

XX

XX

X

X

XX

XX

X

o

1

1

3

3

xx =
X =
0 =

Important (large yield loss, very frequent, many farmers)
Somewhat Important (moderate yield loss, not very frequent,

some farmers but not all)
Not Important (small yield loss, infrequent, few farmers)

* = Problems are probably interrelated
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("factors affecting the sustainabilty of rice and wheat
productivity") is long-term in nature and will be discussed
separately.

* Problem ~ Late Planting Reduces Wheat Yields:

Late wheat planting appears to be a problem in all land-soil
types in which wheat is grown, but is especially important in the
middle terraces. As noted earlier, visual observation of
numerous fields suggested that only 15-20% of fields were planted
during the optimum period of mid-to-Iate-November. Around two
thirds of the fields were planted somewhat late (during the first
two weeks of December) and the remaining 20% after mid-December.
There appear to be a number of causes for late planting. These
are discussed below, then summarized in Figure 4.

LATE RICE HARVEST. A late rice harvest (assuming constant
turnaround time) can delay the sowing of wheat. Most farmers use
improved medium-duration rice cultivars on middle terraces,
although earlier-maturing cultivars are available (and are used,
in fact, on the upper terraces). However, lower yields are
observed with shorter duration rice cultivars.

A late rice harvest can also be due to a late transplanting.
Where irrigation is inadequate, late monsoons may delay
transplanting and harvest of non-photosensitive cultivars.
Effects can be compounded if older seedlings are used (since
tillers have to go through growth stages already passed by the
seedling). As noted earlier, however, some farmers avoid these
problems by direct seeding of early-maturing varieties,
especially in rainfed upper terraces, when monsoons arrive late.

As of yet, little information has been gathered on rice
harvest dates (this will be gathered during the current year),
thus the relative importance of late rice harvest as a cause of
late wheat sowing is not yet clear.

EXCESSIVE TURNAROUND TIME. Regardless of rice harvest
date, there is reason to believe that the turnaround time between
rice harvest and wheat sowing (sometimes extending to over one
month) is excessively long, and might possibly be reduced.
Reasons for the long turnaround time include field condition,
farmers' tillage practices, and competition for farmers' labor.

Fields may be either too wet or too dry for land
preparation. Farmers with irrigation usually pre-irrigate and
must wait for the field to dry before beginning tillage
operations. In contrast, farmers without irrigation may find
fields too hard and dry for tillage (especially if september
October rainfall is low) and are compelled to wait for a light
rain to soften the soil. When plowing begins late because of
unfavorable field condition, however, some farmers report
reducing the number of tillage operations.
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Figure 4
Wheat Planting Date -- Problems and Causes
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Competition for farmers' labor can also extend turnaround

time. Field drying of moist, recently-harvested rice can delay
tillage operations by 4-6 days. Some resource-poor farmers delay
plowing because of an urgent need for cash to purchase food; they
obtain this cash by threshing rice or engaging in off-farm
employment. Overall, however, the diversion of labor towards
rice harvesting, stacking and threshing; for planting other
winter crops; or for off-farm employment does not appear to
significantly delay wheat planting for most farmers.

A major reason for an extended turnaround time comes from a
combination of circumstances. The farmers' wooden plow, the
number of tillage operations required to obtain desirable tilth,
the soil structure remaining after puddled rice, and poor animal
health all contribute to a long "normal" turnaround time.

POSSIBLE SOLUTIONS FOR LATE PLANTING. Possible solutions
for late wheat planting, given the causes described above, might
include the following:

a) improved animal drawn implements that allow reduced tillage
or zero tillage (e.g., cultivators using tines or
horizontal sweeps, specialized equipment for zero tillage),

b) expanded use of mechanization (tractors),

c) improvements in animal health, to allow faster preparation
of larger areas,

d) flexible wheat varieties that perform well whether planted
late or on time,

e) installation and/ or improved use of supplementary
irrigation, and drainage, to improve field condition,

f) use of modern rice cultivars with earlier maturity,

g) more Widespread use of direct seeding for rice (possibly
featuring drum row-seeders for pre-germinated rice, or
animal drawn seed drills).

* Problem 2: Early Season waterlogging Reduces Wheat Yields:

This problem is most important in irrigated middle terraces
with heavier soils. However, there is little information on the
extent of this problem (proportion of the rice-wheat area
affected) or the average productivity loss.

There appear to be two interrelated causes of the
waterlogging problem: the subsurface pan left in the soil by
pUddled rice culture (and related problems with soil structure),
and farmers' irrigation practices (and related problems with
irrigation and drainage infrastructure and water control). (See
Figure 5.)
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Figure 5
WaterLogging of Wheat -- ProbLems and Causes
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In most irrigation systems, farmers are compelled (by poor
water control structures) to water their wheat crop as if it were
rice -- by moving water from field to field. When soils are
heavy and when a plow pan is left over from the previous rice
crop, the normal result is water standing in the field, often for
more than 24 hours. This can directly reduce wheat yields, as
well as affecting plant stands.

POSSIBLE SOLUTIONS FOR WATERLOGGING. Possible solutions to
the problem of waterlogging include the following:

a) improved water management practices (e.g., irrigation
timing for rice and wheat, secondary and tertiary canals
to improve distribution, drainage systems),

b) occasional deep tillage to break the sub-surface pan
(a chisel type plow would provide a deeper cut through
or into the plow pan.

c) direct seeding of rice in non-puddled soil to avoid
creating the subsurface plow pan (though this is likely to
require complementary research on weed control for direct
seeded rice).

* Problem ~ Inadequate Plant Stands Reduce Wheat Yields:

As noted earlier, researchers inspected numerous wheat
fields during the diagnostic survey and found that plant stands
were usually poor to fair. Around a fourth of the fields were
observed to have poor stands (less than 200 plants per sq.
meter), with over half having only fair stands (between 200 and
300 plants per sq. meter). The stand problem was especially
acute on rainfed middle terraces with heavier soils. There
appear to be a number of causes for poor stands. (Figure 6)

POOR TILTH, COMBINED WITH BROADCAST SEEDING. Poor tilth
(numerous large clods in the soil) is the result of a compromise
between the farmers' understandable desire for early wheat
planting, and the various causes of late planting that were
discussed above. If rice is harvested late, if farmers need to
temporarily work off-farm to earn urgently needed cash, or if the
soil is too hard to till, then farmers may have to sow before
desirable tilth is achieved.

When farmers use broadcast seeding under conditions of poor
tilth, the resulting stands are unlikely to be even, as some of
the seed is either left on the soil surface (and does not
germinate) or is covered up by large clods (and cannot emerge).

POOR SEED QUALITY. Pests, heat, and moisture damage seed
stored by farmers, causing low germination and low plant vigor.
High quality seed is not available from AIC in any significant
quantity. Seed purchased in the market (usually of Indian
origin) normally contains a mixture of varieties, with unknown
germination rates. These factors undoubtedly explain the
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Figure 6
Wheat Plant Stand -- Problems and Causes
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farmers' preference for relatively high seed rates (around
150 kg/ha), regardless of seed source.

WATERLOGGING. Another cause of poor plant stand, observed
especially on irrigated fields with relatively heavy soils, is
waterlogging. The causes of waterlogging were discussed earlier
(see problem 2, above).

POSSIBLE SOLUTIONS FOR INADEQUATE PLANT STAND. Possible
solutions for inadequate plant stand, given the causes noted
above, might include the following:

a) improved tillage practices or implements to produce better
soil tilth (with the additional objective of reducing
turnaround time between rice harvest and wheat sowing).
(See possible solutions for problem of late planting.)

b) line sowing, possibly by means of new animal drawn
equipment,

c) improved methods for farm-level wheat seed storage, or
improved availability of high-quality seed,

d) techniques to reduce problems with waterlogging (changes in
irrigation or drainage infrastructure, improved tillage
to break the plow pan, direct seeding of rice to avoid
creating a plow pan, etc.) (see problem 2),

e) higher seed rates (this is apparently one way in which
farmers compensate for expected losses of stand).

* Problem 4: Late Season Moisture Stress Reduces Wheat
Yields:

This problem occurs on all land-soil types in which wheat is
produced. The average productivity loss and the probability of
occurrence, however, are not well known at this time.

Four major causes of late-season moisture stress were
tentatively identified: (a) late planting, (b) hot, dry winds in
February or March that curtail grain-filling, (c) avoidance of
late season irrigation (given that this tends to exacerbate
lodging problems associated with the strong March winds noted
above), (d) reduced soil moisture-holding capacity due to the
subsurface pan. (Figure 7)
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WATERLOGGING. Another cause of poor plant stand, observed
especially on irrigated fields with relatively heavy soils, is
waterlogging. The causes of waterlogging were discussed earlier
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improved availability of high-quality seed,
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irrigation or drainage infrastructure, improved tillage
to break the plow pan, direct seeding of rice to avoid
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February or March that curtail grain-filling, (c) avoidance of
late season irrigation (given that this tends to exacerbate
lodging problems associated with the strong March winds noted
above), (d) reduced soil moisture-holding capacity due to the
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Figure 7
Late Season Moisture Stress for Wheat
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POSSIBLE SOLUTIONS FOR LATE SEASON MOISTURE STRESS. The
following were discussed as possible solutions for the problem of
late season moisture stress:

a) shorter-duration wheat varieties, or varieties with heat
tolerance during grain filling,

b) lodging resistant varieties plus late season irrigation,
(for those farmers with access to dry season water),

c) earlier wheat planting,

d) occasional deep tillage, or other practices to improve the
capacity of soils to store moisture.

* Problem 5: Nutrient Deficiencies Restrict Wheat Yields

Nutrient deficiencies (especially of Nand P) are suspected
to reduce the yields of both rice and wheat. To avoid
repetition, the discussion of the near-term problem of nutrient
deficiency is combined with the discussion on the longer-term
problem of the gradual decline in soil fertility. This may be
found in the next section.

* Problem ~ Farmers' Wheat Varieties are Less Productive
than Alternative Varieties:

Most farmers currently grow one of two varieties: RR21 or
UP262. Several newly released varieties (Siddartha, Vinayak)
are only slowly beginning to be used by farmers. There seem to
be two, interrelated causes for the slow adoption of newly
released varieties: (a) It is difficult for farmers to obtain
seed of new varieties, (b) many farmers report not being well
acquainted with the new varieties (understandably, given the
difficulty they have in getting seed).

Given these causes, possible solutions seem fairly clear:
improved seed multiplication-distribution systems, combined with
more active extension. (Easier said than done.)

* Problem 7: Pests and Diseases Reduce Rice Yields:

The near-term problem of pests (stemborer, planthoppers,
nematodes) and diseases (blast, etc.) in rice is closely related
to the longer-term problem of pest and disease build-up. To
avoiod repetition, the discussions of near-term and longer-term
issues are combined. This may be found in the next section.

* Problem 8: Mid-Season Moisture Stress Reduces Rice Yields:

Less diagnosis was conducted (and fewer problems identified)
for the rice crop within the rice-wheat pattern. This was
because the diagnostic survey being reported was conducted during
the wheat season. (Another survey will be conducted during the
rice crop season in late 1989).
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The problem of mid-season moisture stress for rice is £ound
in rainfed areas and in areas with unreliable irrigation, and is
especially prevalent in the upper terraces on lighter soils. The
narrow effective root zones left by the plow pan cause soils to
dry quickly when water is not available. As yet, there is
little information on average losses attributable to this
problem, or to the frequency and incidence of occurence.

Possible solutions to the problem include rainfed lowland
rice cultivars with some tolerance to mid-season moisture stress,
and techniques to improve soil moisture-holding capacity
(discussed above, problem 4).

* Problem 9: Nutrient Deficiencies Limit Rice Yields:

Nutrient deficiencies (especially of Nand P) are suspected
to reduce the yields of both rice and wheat. To avoid
repetition, the discussion the near-term problem of nutrient
deficiency is combined with the discussion on the longer-term
problem of gradual declines in soil fertility. This may be found
in the next section.

* Problem 10: Weed Competition Reduces the Yields of Direct
Seeded Rice:

Farmers' rice cultivars (both local and improved) were
selected for transplanting into puddled anaerobic soil
conditions, and are less competitive with wet-season weeds under
upland aerobic conditions. Poor water control on puddled soils
leads to more weed competition for direct-seeded than for
transplanted rice.

It seems unlikely that this is a major problem in the study
area at the present time, as less than 20% of farmers' rice area
is direct seeded. However, if direct seeding is seen as a major
strategy for helping solve problems in wheat (eg., late planting,
waterlogging, etc.), then research to solve this problem is
likely to be needed.

Possible solutions for the p~oblem of weed competition in
direct seeded rice include the folloWing:

a) Rice cultivars that compete well with weeds, and are
suitable for wet and dry direct seeding,

b) Chemical weed control,

c) New implements for controlling weeds in direct seeded rice,
eg., horizonal-blade sweeps and chain spike harrows.
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Problems. Causes and Possible Solutions:
Issues of Sustainability in the Longer Term

The diagnostic survey aimed to help identify and define
problems relating to the longer-term sustainability of rice and
wheat productivity. Compared to the near-term issues described
in the previous section, less progress was made in defining these
longer-term issues. It is not yet completely clear that any
serious long-term issues even exist. Considerable more
diagnostic work is needed to estimate productivity trends, the
relative importance of different problems in explaining declining
productivity, the frequency and incidence of the different
longer-term problems, and the causes of each one.

Some of the longer-term sustainability issues for which
hypotheses were developed during the diagnostic survey are
described below, and are summarized in Table 3. (Note that most
of these longer-term problems also have near-term effects.)

* Longer-Term Problem ~ Nutrient Deficiencies Will
Increasingly Limit the Yields of Both Wheat and Rice:

Field observations during the diagnostic survey suggested
that nutrient deficiencies (nitrogen, phosphate, possibly others)
are already restricting wheat yields, especially on lighter soils
in the upper terraces. This is not surprising, given farmers'
soil fertility management practices. Researchers hypothesized
that preceding rice crops are probably subjected to similar
nutrient stresses. Further diagnostic work is needed, however,
to clarify the relative importance of different nutrients and
identify interactions among nutrients.

This problem of nutrient deficiencies seems likely to get
worse over time. Those farmers with longer experience with
intensified cropping patterns (rice-wheat instead of rice-fallow)
indicated that yields of both rice and wheat are lower now than
when intensified cropping began. (In contrast, those farmers
just now beginning to intensify their cropping patterns reported
that yields are increasing.) Hypothesized causes of nutrient
deficiences are listed below and diagrammed in Figure 8. Note
that many of these causes are likely to have cumulative effects
over time.

a) The rice-wheat cropping pattern tends to exhaust soil
nutrients, compared to the earlier cropping pattern of rice
fallow; as more fields are shifted to this pattern, nutrient
deficiencies are likely to become more common,

b) The subsurface pan (left by puddled rice culture) restricts
the rooting zone of wheat as well as rice, thus upper soil
layers are being mined of plant nutrients,

c) Farmers apply only low levels of inorganic fertilizer to
both crops,
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Figure 8
SoiL FertiLity -- ProbLems and Causes
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d) As FYM supplies decline, and as FYM is increasingly used for
fuel, farmers are reducing to negligible levels the
application of FYM to rice and wheat; many rice and wheat
fields receive no FYM at all,

e) Crop residues and weeds are fed to livestock rather than
incorporated into the soil.

RESEARCH AGKRDA ON NUTRIENT DEFICIEHCES. Although there
appear to be no simple solutions to the nutrient deficiency
problems, researchers might consider the following themes:

a) Realistic and profitable doses (and forms of application) of
inorganic fertilizer, possibly including micronutrients
(eg., zinc for rice),

b) Improved FYM management and techniques to combine FYM and
inorganic fertilizer, to increase fertilize~ efficiency,

c) Development of alternative sources of fodder, to allow an
increase in animal herd size, increased production of FYM,
and the incorporation of more FYM and crop residues back
into the soil [eg., fitting multipurpose (grain-fodder-green
manure) legumes into the system],

d) Development of alternative fuel sources, to enable farmers
to use FYM as fertilizer instead of fuel (eg., agroforestry
research to test alternative tree species as sources of fuel
and fodder, etc.).

A suitable research agenda will likely make use of various
sources of information, including monitoring of farmers' fields,
conventional researcher-managed and farmer-managed adaptive
research trials, long-term trials, and more exhaustive analysis
of past and present data sets (including available evidence from
on-farm and on-station trials). In addition, specialized kinds
of economic analysis are likely to be needed, including an
assessment of input delivery systems and how they may be
improved; and an analysis of how policies in both Nepal and India
affect prices and availability of fertilizer.

* Longer-Term Problem 2: Pests and Diseases Will
Increasingly Reduce Rice and Wheat Yields:

There is evidence (some of it obtained from secondary data
and the results of earlier experiments) that a number of pests
and diseases reduce wheat yields in the study area. These
include Helminthosporium blight, nematodes, soil fungus, rats,
etc. The rice root nematode (Hirschmaniella sp.) was found in
all soil samples studied from the area. As noted earlier,
farmers report problems with blast, rice bug, stemborer and rats
in rice. The incidence, frequency, and yield loss associated
with each of these is not yet well-understood. These problems
and their respective causes were not thoroughly discussed during
the diagnostic survey.
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There is widespread concern, however, that these problems
may increase in severity with the passing of time. This is
simply because the rice-wheat pattern (which is relatively new to
the study area, and still expanding in size) is more likely to
allow a bUild-up of pests and diseases than the earlier rice
fallow pattern.

These issues need better definition and assessment through
monitoring and surveys. Research is needed to determine which
pests and diseases (if any) are increasing in severity or
frequency.

* Other Longer-Term Issues:

There was considerable discussion during the survey about
other kinds of issues affecting the sustainability of the rice
wheat pattern, eg., whether or not farmers were likely to replace
the rice-wheat pattern with other cropping patterns, in response
to expected changes in price signals. In the end it was decided
that these were not so much problems as opportunities for
farmers. Opportunities to adjust cropping patterns should not be
grouped together with problems affecting the quality of the
resource base (that might in the future confront farmers choosing
to continue with the rice-wheat pattern).

NABS strengthening r and Projected Future Activities

* The Role of CIMMYT and IRRI in strengthening National
Program Institutions in Nepal:

One goal of the larger rice-wheat collaborative research
program is institutional strengthening of National Agricultural
Research Program agencies. This strengthening may take the form
of formal training, and informal collaboration in field research
activities. Strengthening activities might touch on a number of
themes, including systems and sustainability perspectives,
farmer-participatory research skills, and disciplinary and
commodity program integration. Training in the use of diagnostic
and on-farm experimental tools may also be useful, including
tools to investigate and measure sustainability.

* Proposed Future Activities:

Based on the knowledge gained from the diagnostic survey and
given the limitations of such a study, a national planning
workshop may be appropriate as the next step in developing a
collaborative research program. Goals of the workshop might
include the following:

a) refine the ranking of problems identified in the
diagnostic survey,

b) identify needs for further diagnostic work,
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c) identify possible solutions to major problems in more
detail,

d) screen and prioritize potential solutions,

e) identify national institutions and their respective
contributions,

f) define more clearly the role of IRRI and CIMMYT,

g) specify plans for research to be conducted in 1989-90.

Another expected future activity is participation in an
international planning workshop (on rice-wheat research in Asia),
tentatively planned to be held at IRRI later in 1989. Goals of
this workshop include the following:

a) share information on existing rice-wheat situation in the
different participating countries,

b) develop an overall set of goals, objectives, purposes,
outputs, schedules of activities, and resource requirements, and

c) identify specific roles in the over-all rice-wheat
research program for the different NARS and for IRRI and CIMMYT.
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APPEImIX I

List of Participants and Calendar of Activities,
Diagnostic Survey, Rupandehi District, Nepal, February 1989
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CALENDAR OF ACTIVITIES

13 February

14 February

15-22 February

23 February

24 February

Arrive in Kathmandu,
Preliminary planning meeting

Proceed to Bhairahawa,
Further survey planning

Survey fieldwork,
with regular afternoon discussions

Return to Kathmandu

Presentation of results at NARSC






