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FCREWORD
 

This Rural Poverty Research Paper Series is funded through the 
project, "Strengthening Institutional Capacity in the Food and Agricul
tural Sector in Nepal," a cooperative effort by the Minist.y of Agriol
ture (MOA) of His !ajesty's Government of Nepal and the Winrock Interna
tional Institute for Aa "cultural Development. This project has been
 
made possible by substantial financial support from the U.S. Agency for 
International Development (USAID), the German Agency for Technical 
Cooperation (GTZ ,, the Canadian International Development Research 
Centre (IDRC), and the Ford Foundation.
 

One of the most important activities of this project is funding for 
problen-oriented research by young professional staff of agricultural 
agencies of the MOA and related institutions, as well as for concerned 
individuals in the private sector. This research is carried out with
 
the active professional assistance of the Winrock staff. 

The purpose of this Rural Poverty Research Paper Series is to make 
the results of the research activities related to rural poverty avail-
able to a larger audience, and to acquairt younger staff and students
 
with advanced methods of research and statistical. analysis. It is also 
hoped that publication of the Series will stimulate discussion among 
policymakers and thereby assist in the formulation of policies which 
are suitable to the development of Nepal's agriculture. 

The views expressed in this Rural Poverty Research Paper Series are
 
those of the authors, and do not necessarily reflect the views of their
 
parent institution. 

Michael B. Wallace
 
Series Editor
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A"A~"A A-::-OF 
 A 

StRODUCTION'.
 

!i~: "'" -Mulitiple : !:
:: cropping--the growing of more than one crop on a piece of< 


' l..
and- in ,ayear,-has been practiced in developing countries and offered. "":!
o:pportunitiesi for: subsistence farmers 
 inres... .. fam'rdutvt
-"/ ' (Andrews :and NKassam, 
 19'6; .,Harwood and Price, 1976;"Hildebrand, 1976 ;,

:!:'i,"Harwood, .1973; .Beets, 
 1982; Brady, 1982';,Pendleton, 1982;.Gomez and
 
<' :Gomez, 1983). A cropping system has been defined as the"cropping pate 
 ;
terns, used on a 
farm andtheir, interactions .with farm resources.
•: 
 :Carangal .(1977) mentioned that cropping systems are dependent on. pysi-..

•. 
: .cal.and socioeconomc,environments and -arehighly.environment-specific .- -,'
.:,
 

.•. Farming system, a broader term than.cropping system, has been
 
ieine StteUniversity (MU) farming systems research
bytheMiciga 


group as a: unit consisting of a-human group and..the •re.sources it managesi : 
:..
.in its e'nvironmet, :involving direct production of plant 
nd/or anil "x:.

products, 
and possibly other,products, as well as consumption of those ':.-'<
 

.products,. From this perspective, a farming system is a.result obf !inter- •. 
:.<',
:: actionamong:several interdependent 
 (Axinn,,-.components1981 ). .:''
 
,.,:,.:. . . . ..,,.., -. . -.
" . . . - tA tut
~Cropping systems research can be defined as a e Asystematic approach ""
 

'' to the study of a farm's crop production enterprises by utilizing .the 
 -- :J
 
S available physical resources, (such as rainfall and solar radiation or
soil. types). It takes into account the relationship 'among the various
/ii crop. production activities,_ between the crop production enterprise and
other production or conIsumption activities on the farm, 
or .both, and i'i~.
 

GComuer 1983)., Ao crppingsthas
between other environmental factors (physical,been droefsineda"institutionalthe ,.social and"A cropinp at- " !{'-
 economic) and the farm Iscrop production enterprise (Zandstra, 1977). 
 ..
 

Increasingly, empirical evidence shows that the needs, of small ?: {
-in the Third World ove
r the past 20 years (Khan, 1979; PolPOR andfarmers often: have not been adequately addressed in development'programs i _
 

" 

liI 

Freebairn, 1973). Many development projects have been introduced without : i<
a sufficient understanding of the environment in which :
operate. small farmers
Public investment in agricultural research has not always been .i
 

spent with the needs of sma ll farmers in mind, who should be the major ' 'ili
beneficiaries of the results of such researclh. 
 : i!
"
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 Timsina is Lecturer-of Agrono >,JagadiSh
'(croppinA systems) ad 
 " 
Mr.
Murari suvedi is Lecturer of Agriciture Extension aedthe Inst.tu
 

. cropp egr (ing), oribhuvano University , 
oand iSultipe .
Nepal o
authors ytedtheir AThe i appreciation tdNay Axin for reviewing thed 

anci oeser -ssa,and 6 H.awo arot rd Pcesingandie -ran,bti 1I
 



Anderson (1979) gave an excellent analysis of the factors
 

influencing misallocation of research resources in many LDC's. Alloca

tion of funds for research have often been based on:
 

non-Expressed needs of mor2 influential farmers who often hold 


agricultural jobs in the society; 

-Research that will appeal to professional "peer groups" of the 

researchers; and 

-Types of technology that have been developed in high inccme 

countries. 

and the researchAs a result, the lin]k between the sma I farmers 
1979). The cropping systensorganizations oas tended to be weak (Stavis, 

the farmers and provides a linkresearch (CSR) approach starts with 
between the armer and the research institution and funding agency, thus 

counterbiilancinc the more conventional "top-dow-n" erperiment station 
-esearch approach. The cropping systems aporoach nas the potentia] of 

providing the sinai 1 farmers with an avenue f )r coMx1unicating their 

needs, both to resoarch workers and to funding a "ncies. 

TNo tylpes of farming systems research programs have energed in 

recent years: "upst:ream" and "downstream." The former involves several 

years of research, hoth on and off station, and is particularly the 

concern of the Intirntional Agricultural. Research Center (IARCs). The 

lattez is designed] to rapidly identify and subsjquent ly test possible 

innovations which can be easily integrated into existing farminq sys

tems, focuses on close interaction with farmers through on-farm tr-ials 

and draws U,.ecti\'e]results fromn discipline orientedupon coi:oodit>, 
research or "Lpstroainm' prorais (Gilbert et 

1 
a,. 

-.
,~i I o ntr . 

1980). Sihi larly, 
d a-' - " 

cropping systeis r-earch 
1 

proarams are also Upst;:i'' md 'downstream. 

The [riin,,ar' ii., of the CSZ approach is to ii 'n o- the probhwctivity 
of the crov.Anq - ,,stem in the context of the ,.:]tire range of private 
rincd societal '-, given the constraints .in(A nt iI of the .:istg 

far ninq "' '- .. w_,.1 ct ivity can he Lmprov] tlirough the developmient ot 

r- levan t in d compLementary rxVliccs ,'tich increase the wel

fare of nT f s i.n ways that arc. usefu Iiid ,v-ceptabl]e to them 

and societ' - i . 

;i-1C C(OilOfl -'oppinicJ systes in .con e,.e Subsistence farms are 
or relay cropping.ccntu!e-io ,I , cr Aistinl of sequentiaL , Ii::C]i,

Subsi st.e m ,rmn w tes- ptterns Inov;incily or unknowingly. The 

-scults ,-, t mm t i, ,- a'onoiic research .. ere less berneficial for 

smalI s,'ml, ann ,cs of less effective e:-tension methods and 

farmc.rs' I 
1 i r)i 1i-C AcceT n,-W -ch(-clc"qy on small-scale farms. 

( I!-,' -!nd i; :, ! i :. < , 84'. ~tr 1 . 

II l inprn%,inc l-iners' croppinC (or farming) 

systemsSn L the lit.riature -h.forethe last decade.1,1 r* ,ort,-< 
J(-,nce, there ,; ' arqent need for researcch on the farmers' fields and 

sai table reserc-k:net:hcolLy i a to he cevelopec; and f-, lcwed. 

http:farmc.rs


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

In 1977, the Integrated Cereals Project (ICP), 
 with its Cropping

Systems Programi (CSP) in collaboration with the cropping system program
of the Agronomy Division of the Department of Agriculture, started 
research on cropping systems in farmers' fields. On-farm research was
initially started in Sukchaina and Pahuwari (Parsa district) and PLU-di
Bhumdi (Kaski district) cropping system sites. Three_-, other sites--
Chauri Jahari (Rukun district), Lle (La.litpur) and iLhandbari (Sankhu
wasabha)----were added in the winter of 1977/78 and Ratnanagar (Chitwan
district) w...as added in the ainter of 1980/81 . The general characi-eris
tics of the cropping systems sites are g''en in Table I. 

Table I. Croppinc! :<,,stems Sites 

Pu di Parsa Parsa Chauri Lele Khand- Ratna-
B11und i (Irri- (Mainfed) Jahari hari nagar

cia txi 

Elevation 750- 1-,0 150 700 1300- 460- 350 
1270 1500 1100 

Rainfall 4000 1500 1500 1100 1800 1200 1800 
(mm) 

Ra in- .bnth 
'all wet 6 4 4 3 4 2 4 
1is -

tribu- Winth 
ion dry 5 8 8 8 6 6 8 

:.iijor
soil1 

Incep-
tisol 

Incep-
tisol 

Incep-
tisol 

Alfi-
Sol 

Incep-
tisol 

Incep-
tisol 

Incep
tisol 

L Ulti

1or 
land 
types 

1.low--
land 

rainfcr i 

1.low-- 1 . ow -
.and land 

-riiqated rainfecj 

1 
land 
ra in 

so] 
1. p- 1 . up-
land land 
r infd !: infod 

1.up
land 
rainfod 

2. up- 2. up 2. ow- 2. low- 2. low
lanI d Iar 11] ;,n I land land 

rainfe] rain r l id r-infed rainfed 
(summ,, *) 

irriqatc]I
(wintei

3. Pa~- { low- 3.l]ow- 3.low~
lanti land land land 
i.rri- i-r i- irri- irri
:h4 texl g1:t(_Y1 gated ga ted 

Farm size 
(ha/farm) 0.9 0.8 0.8 09 "1.6 ..1 0.7 

bnths wet = months receivinq more than 200 mm rainfall; months dry
months receiving loss than 100 rmi rainfall. 

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



The cropping system s program of Nepal aimed at increasing total 
production ,andimproving farmers' welfare by increasing the land use 
intensityA ,(mu1tipYe cropping) and increasing' the yield of individual 
cropIs, in the' pattern by making better use of the 'available resources 
(CSS, 1979)2 The International'Rice Research Institute's (IRRI) cropping 

---	 ....dsystems-.97;.. ,.;.Carangal. .research methrdology-_was9f7ollowed- ...... 9. : 
1977).It also aied at developing technologies by non-traditional 

research systems with,the integration of research and extension working 
j.ith farmers.,in t.eir field (ICP, '1985). 

Different ICP cropping systems reports indicate that.ithe program is 
following logical steps of technology transfer: development of 
technology in farmers' fields for specific, agroclimatic and sociO-,. 
economic conditions," verification of the technology' and finally, 
extension of the t6chnology on a wide scale. The successful launching 
of the pre-production verification trials in different parts of the 
country for different patterns especially for low to mid hill rice
1q~heat and maize-wheat cropping patterns (Lipinski and Rizal, 1984) and
 
the production program for 17,000 ha. of wheat in 1983/84 (Bolo and
 
Malla, 1984; Sarkar and Chitrakar, 1984) demonstrated that higher
 
yields can indeed be achieved and the farmers are ready to, change ard
 
accept new farming practices to increase their yield (Bolo, 1,984)..
 

Al impact study on the rainfed area of Sukchaina indicated the
 
rapid adoption of crop production technologies is a result of* cropping
 
systems activities (Singh arpd Sayre, 1985). Although the zroppilng sys
tems approach has been successful in increasing cropping intensity and
 
total yields of many farmers, none of the studies have shom the impact
 
or contribution on small and marginal farmers--the rural poor.
 

This study "intended to assess the influence of CSP research and
 
extension activities on the small and marginal farmers in communities of
 
Ratnanagar at cropping systems site which are representative of the
 
inner Tarai of Nepal. The specific objectives for this study were:
 

-To 	identify the present cropping systems of small and marginal
 
far ers residing close to the cropping systems research site;
 

-To 	explore the extent to which small and marginal farmers resid
ing close to the cropping systems research site have adopted
 
cropping systems technology recommended by the CSP of the ICP;
 

-To 	assess differences in tot-nl crop yields per unit area between
 
participant farmers and small and marginal farmers; and
 

-To 	suggest and tIrecomnend to the CSP policies and priorities fc'
 
the benefit of small and marginal farmers.
 

Lmportance of the Study
 

This study shows the impact of cropping systems program's 
research and extension on the small and marginal farmers. It also 
provides information on the existing cropping systems of these farmers. 
Finally, it suggests and recommends priorities for the benefit of thesp 
farmers to policy-makers and development workers. 

.4
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Defihitionj of Terms 
.:Small-.and marin farmers ?are those farmers have less ta 

katthas,(0.5 ha) and whdse income is generated malnly from this land. 

..... 4..Partci
j .ifarmers,. are_2 those. farmers-who-_ had- participated-in
cropping' systems program of ICP at Ratnanagar cropping systems site.r - These farmers are called "farmer cooperators" ,I(: publications. 

S .Nonarticipan fa refer to those farmers who had not participated in the cropping systems program of TCP- at Ratnanagar cropping
system site as "farmer codperators." In this study nonparticipant far
mers include only small and marginal farmers.
 

Multiple cropping index refers to the sum of the areas planted

different crops harvested 

to
 
,inq the, year divided by the total 

uultivatled area times"100.• 

Land utilization index refers to the number of days during the yearwhich crops occupy the land, divided by 365 and rmiultiplied by 100." 

Cropping §yster, refers to.the croppinq pattei-ns followed in a farm
and their interactions with each other. 
 Cropping - systems are
environment-sp ific and depend on physical and socioeconomic factors.
 

Loland fields 
refer to those fields that are flooded for rice
growing during at least part of the year and usually have bunds to trap

and retain water. if fields-have artificial irrigation facilities, they

'are called irrigated lowlands; if they are dependent natural
on 

rainfall, they are called rainfed low.lands.
 

L]pland ;fields are those fields that are not submerged during any
portion of the cropping season. 

3SIUDY SITE AND RESEARCH tE'rIODS
 

Characteristics of Ratnanaqar Cropping System Site
 

Ratnanagar. Village Panchayat is located on the 
Bharatpur-Hetauda

road about 11 kilometers southeast of 
Bharatpr. Total population in
 
she panchayat as ot December 1984 was 10,265 of which 5579 were
,r!4086 were females. The total number of houses malesand livestock sheds

,ire 1510 and 1018 respectively. Total cultivated area is estimated to be1516 ha of which (694 ha (45. percent) is lowland and 822 ha (54.2
 
-ercent) is upland. 
About'2 percnt of total area is occupied by houses,
offices, 
schoos and mrkets. The altitude of the panchayat is 305
 
neters above sea Level,
 

The bazaar or iaorket named "Tandi" contains a branch of epal Sank.
'Limited, a chemist store, a healthi centre, a malaria office, a few
agriculture offices, a primary and a secondary school and a campus fornigher education. Many tea shops, small stores and resturants are in the 
oazaar. Water from streams, wells and taps is available close to the
 . :village. 

: '
 : ' 
 ;"~~ . 5,: 

. *V7' .Z'" 
. - . -. 

,ii,.,' i:, ..:. .. ...: , 4, 4 4 
444444444,N K,:-. ;, , ..! , . . , 4.. ,.'N
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Ajace"t to..Ratnantigar Parchayat and located on the north side of 
Bharatpur-Hetauda rad ,i-Parchakanya Village Panchayat. The total popu
lation as of. December, 1984 in this iparchayat was 7649 of which 4041 
were 'males and 3589 were females. The totai number of houses and live-
Stock sheds are 1314 and 873 r pectively. About 90 percent of the total 
ar 's. d "' 0ypaterfit "' 

The annual rainfall pattern of Ratananagar is unimodal. On the 
average, there a:e eight consecutive dry months with less than 100 mm of 
rainfall, and four consecutive wet months with more than 200 niiof rain
fall. The rainfall begins towards Uiefirst week of. May, and it usually 
peaks in July and declines rapidly after September. There is little or 
no rain from October to April. Thepanchayat has a maximum temperature 
of about 37 C in May and June, and a minimum temperature of about 9.5 C 
in January. 

I
 

The soil of Chitwan .valley I<s alluvial plains and terraces devel
oped by the three main rivers--th Narayani in the north, the Lothar in 
northeast and the Rapti in the south and southeast. Geologically, they 
consist of moderately coarse to medium textured deposits underlined by 
fine-sand".and compacted gravel at depths varying between 1.2m and 1.8m. 
Eastern tributary terraces are the main land group and hydromorphic 
soils are ;the most dominant soil in Ratnanagar Panchayat ..(Mathema et 
al.' 1979). The texture of soil varies from fine sandy loam to silty 
loam. The major land types are rainfed upland, rainfed" lowland and 
irrigated lowland. Major- crops grown in the area are lowland rice, 
upland rice, maize and mustard and the minor crops are wheat, peanut, 

• soybean, cowpea, lentil, lathyrus, and potato.
.
 

The main reason' for selecting Ratnanagar cropping systems site with
 
Ratnanagar.and Panchakanya villages for this study was the researchers'
 
accessibility to these villages and their acquaintance with the area.
 

Selection of-1Households
 

Selection of nonpartici ant farmers. A list of household heads
 
belonging to small and marginal farmer category in Ratnanagar 'Village
 
Panchayat was prepared with the help of local panchayat officials by
 
ius.ing the latest cZnsus taken by the Panchayat. Similarly,, small and
 

. .marginal farmers of some adjoining wards of Panchakanya Village Pan
chayat (wards 6, 7, and 9) were also identified and listed. The list was
 
discussed with the CSP site coordinator and the participant farmers
 
were excluded frobo the list. Then forty farmers were selected randomly
 
who served as nonparticipant farmer respondents in this study.
 

, Selection of participa farmers. A list of all the participant 
fLarmers in rie cropping systems program from tie Ratnanagar and Pan
chik-nya Village Panchayats was prepared with the help of CSP site 
coordinator. The site coordinator was requested to identify the partici
oant- _armers who belong to small farmer category. Fifteen farmers were 
thus identified and interviewed to find out the difference in total crop 
yields between CSP participant farmers and nonparticipant farmers. 

S- In the cropping systems research and extension program, the parti
'~~ 	 cipant farmers are selected on the basis of land type and farmers' 

wi 'Anqness for extending interests and cooperation to research. When

44444444444. 4'. 2-. -: !6'4~.''":.4. 	 4". '-: 



ever pssible, small farmers are selected. The selection is made either
 
with the personal contacts or through meetings with farmers where the

obj ecti,ves of research' are clearly ,explained. About 100 far'ners from 

Ratnan-agar and Panchakanya Parichayats have parti'cipated in the program, 

'
 

of which about 20 percent are, small farmers,with less than 0.5 ha '.ladand

d.about, 15- pecn ls-thn-.-- hv h'ln (personal -- carnuication'----_ 

with site coordinator). Since only 20 percent of the participant farmer
had land less than 0.5 ha (15 katthas), 40,percent of the participant

farmers, in this study respesented small farmers with land between 15 to
 
25 katthas.
 

As the cropping system program's research and extension was started

in Ratnanagar about five and 
 a half years ago and in Panchakany'a just
from the spring of last year, about 80 percent of the respondents in
this study were selected frxm Ratnanagar Village . Panchayat" and the rest
from the adjoining, wards of Panchakanya Village Panchayat (wards' 6, 7,,.
and 9). 
This'was done with an assumption that the contribution of CSP in

adoption of improved cropping systems practices by small and marginal

farmers could be more in the adjoining areas than the far areas.
 

Data Collection Procedure
 

Data for this study were collected by using a pretested interview

schedule. Each interview was conducted in the home or the farm 
of tJhe

respondent after a rapport building sessio 
of at least 10-15 minutes.
 

The records and documents of the cropping systems program were also
reviewed as needed to supplement the survey information. Further,

participant observation techniques also helped in understanding the 
problems related to farmers and their farming systems. 

Methods of Data Analysis 

The data were analysed quantitatively as well as qualitatively.

Descriptive -statistical tools such as means, percentages, ranges and

frequency counts were used to present the data. 
Graphs, frequency poly
gons and histograms were also prepared in some cases.
 

Most of the data described the changes in the cropping systems
technology as historical technology ( adopted five years ago) and, new
technology (adopted at present) for participant and nonparticipant
farmers. As the 
major land types in which the cropping systems pro
gram's research and extension were concentrated were irrigated lowlands,
rainfed lowlands and rainfed uplands, changes in cropping systems tech
nology 
were shon for these land types for both participant and

nonparticipant farmers. 

Multiple cropping index (MCI) and land utilization index (LUI) for 
all the 
 land types were computed by using the following formulas and
 
expressed as percentages: 

MCI = (Total Crop Area/Total Cultivated Area) X 100 

LUI (Number of days crops occupied the land/365) X 100 

7
 



The gross income cotained from the crops was canputed according to 
the prevailing market price in Narayanghat as of the first week of 
September, 1985. slarket price of farm produce is given in Appendix 1. 

RESULTS AND DISCUSSION 

Socioeconomic Chara teristics of Respondents 

The discussion on this section is based On Table 2. Mbst of the 
respondents in this study were migrants -fro,the hills. The majority 
(60 percent) of tLiei wero found residing in the village for more than 15 
years. Tharn ai d Ai1r-,i. the indigenous residents of the village. 

The age .- ranged from 23 78 years, with 
average of 42 years. Phe majorit,' of the res[prnd-nts ,i-re beow 45 rears 
of age. The iaio je of nonprtiLi pant and micicQUt farmers was 42 
and 44 years, rspc~, lvn. 

o i,epondents to an 

idespondents x ioi ed to d ifferent casue and oti-uic groups. Brahmin, 
Chhetry, Thai,i, ciri Darai wer, the major ethrnic groups in the area. 
Damai , Tamang, Pur, ,wrui 1(9, 01d N2-. r were also fount] in the area. 

The houseoild LZe the respondents ranged9 to I " with an- of: frrl 
averaqe of 5.9. It shou.ld be noted that almost halt (42.5 percent) of 
the Eamily : embers were children bel--dow 14 years o, age. The household 
size of particiXi-t farmers was relativelyi , r.er (mear = 7.0) as 
compared to nonparticipants (mean : 5.5). T'harii nid La-irai fami Ii'e 
mnostl"' of the eatended ty . 

Almst hal[ (47.5 p rcent) of the nonjya rtc. Kint I rrier r(spondents 
in this study indi._'atdc] that they coul.d ruad ar. wtite. The literacyI 
rate was even higher (73 percent) for iurt:ici.punt faners. t should 
be noted that only a, few (1 4.,5 percent:) respolndenhn in this study 
indicated i Lte . a miily r-emubrF in I !ot:7 hoiclc 1ods. 

m' ano 
Lo I" hatthas (30 ntthas 1 hec'tare) wi m average at 9.6 .. atas. 

In case f- i . farmers:, the ran.e was 5 to 25 katttas and the 
average size was 14.3 iatthas. Lowiard ir-iqat-i, hwiand rainfeJ and 

upland irain v three rnajor categories of land(ilund in the area. 
The oajority of thi I-espondent'A farms in'cluded more than one category 
of land and farmners were practicing different cr-opping patterns 
accord ingly. 

he Si. Of ,,IQ ,oldiig of no!ripo t i.( i--'i f O i frccl 2. 
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Table 2. Socioeconomic Characteristics of Respondents
 

Percent Responding
 
Characteristics NonParticipants (n=40) Participants (n=15) 
 Total
 

Age of 30 years or less 
household 31-45 years 
head 46-60 years 

61 or more 

Length of 5 years or less 
stay in tie 6-15 years 
village 16--25 year. 

2I or more 

Etihnic 	 Brahmin 

group 	 Chhetr 


Tharu/Darai 

Others 


Family size 	 1-6 persons 

7 and iore 

Literacy Literate. 
(1-hold head) Illiterate 

Farm size 	 1-7 katthas 

7.1-15 katthas 
15.1-25 katthlas 

37.5 
37.5 
37.5 
7.5 

13.3 
40.0 
33.3 
13.3 

23.6 
38.2 
29.1 
9.1 

2.5 
32.5 
42.5 
22.5 

13.3 
40.0 
26.7 
20.0 

5.5 
34.6 
38.2 
21.8 

42.5 
12.5 
32.5 
12.5 

40.0 
--

26.7 
33.3 

41.8 
9.1 

30.9 
18.2 

66.5 
32.5 

60.0 
40.0 

65.5 
34.5 

47.5 
52.5 

73.0 
27.0 

54.5 
45.5 

27.5 
72.5 
--

20.0 
40.0 
40.0 

25.5 
63.5 
11.0 

CROP PI()VAICi'ION'; PRA(TICES ON IRRICATED LOLaNVDS 

Use of Improvy] Crop Varieties. Rice and maize were the major 
summer crops grc q noXpIrt-icpant farmers1... xLfoLe the start o the 
cropping systemis rL, bo these Iarners ar ncw g-o'.inn o"11v rice.but 
Befor, the prograi, oriI :, i-x'rcnt Lh9 grew mp .v, ']pare Hsi-
varietj, s of 517iCC butAt-pr stit, . o'f th I irmers grc 1ipi vI()vC
varieties ('Sb 'eswnc in t 1,) t- asuli-o~xrt(\1 i wcI t 
pr dcminant rice var 't'imcas Of.6],itt Ii straw fS iino high 
cjua]Lty, and mudiui tilil L1 it isiiairi[,. wheat, and lenti ,'e'reaid, 
tI_: :Li]or wiLer -or-i; v.r-o usinq local variet ies :01 lcy.ei-

crops Cive years a a, 
wheat. However, ot-
Iaize -../as qrownM 1. 
famr-rs growi inig 

h(-i)l !jr)io f-'"' 	 re c;OWiagJimprove varjeio of 
r ,Yop 

' ; L ye ; bu,tLhe ntmix:r of 

,:IrLtr rv',rr stil.l local varieties. 1-ng 
V'C-'a, 

iressai::e over
iic ea s(- by (h\,id [ercent ,und 
alout: 70 rEnt reC )rtci ,,ro;,,i iii 

v'or p irt S::i ors,ic'icit 
year's ago as well11 as ,1I present, 
increased fir~ca 40 to 
wheat, and lent i l, iC1da 
crop has increase- i 
doubled, Nut the use o. 

F0
percent. 

je last 
impro.ed 

lilprov'< 1at ios of maize. 

IL w. [he ma or stmri ,'r crop t i','c 
tjs, (r.[ fiorovldi varietj(os of rice has 
n jr winter crops grown were uta rd 
'10rcaof LUsin(sii taierfanaes iust rId as !-i 

iI, years. Use of :5F)rjiigimazej has 
viiri. 'ties ba:v; not: incrtrac].q (Tabl a). 
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Table 3. Crop Practices, Nonparticipants, Irrigated Lowlands 

5 . Now 'farmers reportingyrs ago farmers reporting 

Season imp. chem. hand chem.pest imp. chem. hand chem.pest 

-Crops-- va. weef-erttolweed~control var. 
Sunrer 
Rice (n=15) 8 2 11 3 (n=22) 22 9 21 6
 
Maize (n=7) 2 0 7 1
 
Winter
 
Mustard (n=8) 0 0 0 0 .(n=11) 0 5 0 0
 
Wheat (n=2) 0 0 0 0 (n=3) 2 0 0 0
 
Lentil (n=2) 0 0 0 0 (n=l) 0 1 0 0
 
Spring
 
Maize (n=3) 1 0 3 2 (n=16) 11 0 15 1
 
Ri e (n=1) 1 0 1 0 (n=1) 1 0 1 0
 

Table 4. Crop Practices, Participants, Irrigated Lowlands
 

5 yrs ago farmers reporting Now farmers reporting
 
Season imp. chem. hand chem.pest imp. chem. hand chem.pest
 
Crops var. fert. weed control var. fert. weed control
 
Suner 
Rice (n=5) 2 2 4 1 (n=5) 4 3 4 1 
Winter
 
Mustard (n=1) 0 0 0 0 (n=3) 0 2 0 1
 
Wheat (n=1)1 1 0 0 (n=1) 1 0 0 0
 
Lentil (n=2) 0 0 0 0 (n=1) 0 0 0 0
 
Spring -
Maize (n=2) 1 0 0 (n=4) 1 2 0 1
 

Chemical Fertilizer. Use of chemical fertilizer on summer rice by 
nonparticipant farmers increased from 13 to 41 percent during the past 
five years, while it was 40 to 60 percent for the participant farmers. 
For mustard, thiere was dramatic change in the use of chemical fertilizer 
by both the nonparticipant and participant farmers. Five years ago, none 
of the farmers were using chemical fertilizer for mustard, but today, 50 
percent -of the nonparticipant and 66 percent of participant farmers 
were using chemical fertilizer. However, for spring maize, no change was 
observed in the use of chemical fertilizer (Tables 3 and 4).
 

Plant Protection. No remarkable changes were observed in weed, 
insect, or disease control practices by respondents during the past five 
years. For summer rice, nonparticipant farmers doing handweeding , 
increased from 73 to 95 percent and the use of chemicals for insects 
and diseases control increased from 20 to 27 percent (Tables 3 and 4). 

Crop Production Practices on Rainfed Lowlands
 

Improved Varieties. Rice and maize were the major summer crops for
 
both participant and nonparticipant farmers. The use of improved varie
ties of rice was increased from 40 to 66 percent for nonparticipant
 
farmers, whereas for the participant farmers there was a dramatic change
fron 40 to 100 percent during the last five years. The percentage of 
both groups of farmers growing mustard as winter crop did not change. 
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Improved wheat as a winter crop was not popular among the farmers,, The
number of nonparticipant farmers growing spring maize increase-] byv 66 
percent and the use of its improved variety increased by 60 percent.
Similarly, the number of particie-rt farmers growing spring maize in
creased by 15K0 percent (Table-, 5 and 6). 

Chemical Fertilizer. ''her-e was dramatic chancge in the i2.5e of
chemnical fertilizer on rice. Five years ago, 20 percent of the non
r.ricipint vmir ciieicalere using felrtilizer on rice, whi., at 
present, 66 por-(t-nO of thes., farmers are using chemical fertLi.zer. Jor 
pe-rticijpnt f, ',er;, 1c<,of chlmical fertilizer increased] from- 20 to 100 
1 xYrcent. Fc r viiitii- -rops, ti use of forti-Lizer on musta,_d incrcased 

crowr C to 100 perc(,if for ioth ciroups cf Earmers. For sprin mize, all
iunLiers were oL't p'f 2i cheJllical. fe-i]izer, (Tables 5 ardIf,
 

iabl, 5. Crop PJac[i,c orpertI i pn-s , uanfed Lowl,-ncis 

yrs agow enors r(jxirt.i.ng Now farmers reportingseilson 11ip. ch .71. hand chem. pest- imp. chcm ° hand chew.iest 
-- fe-, woe control var . ct-_.-weed control-Surnier
 

Rice (n=5) 3 4 (n=6) 4 4 5 0 
ize (n=2) ...2 (n-i) 1 0 1 0


i[ntoe,
 

Iustard (1nK 0 4 0 
 G (n=7) 0 5 0 0
 
,ontil (n=l) 0 I 0 0
 

"r,, (n=3) 0 2 0 (n=5) 3 0 5 2 

-. Crop 1Pract-Ices, Partjcip,nts, Rainfr]-Towlands 

5 yrs aqo farIners rport. n Now farm-ers reporting

Season ip, cl-pe. hand chem.pesf_5s imp. chorn. hand chen, .pxest

Crops var. x con Lrol
f weed] var. fert. weed control 
Smmer 
P,ice (n:5) 2 4
1 1 (n=5) 2 5 3 
2aize (n=3) 2 3 3 
!initor 
.:ustar (n=_) 0 . 0 0 (n=4) 0 4 0 0

"
Wheat (i2) 
 , 0 1 (n=1 ) 1 1 0 0
abprinlq
 

" _i Z, (n=2) 2 2 1 (n=5) 5 1 5 3
 

Plant Protection Measures. land WI ed(ings ac chemr icals tor ins-ect
ri, rliseas( contro! iere used oni.y [or sun1I-.r i'HI ,,i spr ng mi'.< : 

There, was 11(h?rrc, In I ho use -A: hand weedinC fc- - , b. nyon n:ticc.
pant !_aniif,.l 1, liit Ih re wis in ircrease in it. US( H i'iP n I -Ivm,!7s 

2i r i ;ot rJenica ]. ()1 ,SM , '21-. 
,ccntIr' [ WUO i- l .) 1]jj' nrti l 1-_uiL [t:nie' '-'} 1 .. ',ir; i !(,1 
lts .; on i( . 20) rw ( 0 p'rcent. durni7.1.1j Lh-ICs.' tf 1 , 17 i"0c 
sort : ,lu el SI n ihlu( .vl'( ing increased] f cxl 60 1. (U; 1r d -A' 
i int tC. [Xli L-,liers teil Fi riuse of chemical!-; for JIsc ,
 

,centro' in(cr>.ise-d6 fiTrc ( tcc 40 p'rcent ('Tab]e:Iu dI 
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Crop Production Practices on Rainfed Uplands
 

Improvd Varieties. Maize and mustard were the major sunner and 
winter crops, respectively, of both groups of farmers during the past 
five years. About 33 percent of the non-participan, and 57 percent of 
the partici ont farmers were g rowing improved varieties of maize five 
years ago, which has increased to 78 and 86 percent, respectively. b.oth 
groups of fanmvs reported usinq local varieties of mustard for the Last 
five years ('ables 7 and 8). 

Chemical. Fert i zer. The use of chemical Krt i i.=i in maie has 
not 2hanged ,-,,, - 'b ut its use in mustard incroasF fron 43 to 57 
percert i thc e. ,n-prticipant fai-,er. FI) tc, p,, rt ic].rpnt 
fanier s , the use of , - 1 rt r h aid butrri.:: in maize '-hang; its 
us- :a Mustard ,- Y t( 75 7 mrcent ("ail 7 , 8). 

Plant Prottectior easunis. [he use of wood , sct , a! disease 
contro. nraC! 'cc l a;rriCr and winter crcops has not chnc-qrd iii the last 
Fit- years Ea ri tloin ,oUI) o) LT~Yr ( P [b].s 7 and A). 

able 7. .ro) Prac -':s, en~art i ciKI,"t: , Paintcd Uplands 

G yrs ago tarnTers relx.rtJ s Now faar7,ers reporting 
Season imn. chem. hand che-,.[st. imp. chem. hand chea.Fp-st 

... v.t COL'ontOci' var. .rt- wed control 
Summer 
Ace (n=4) 4 0 (n=4) 1 0 4 1 
,tizc (n=27) 23 2 (W=) 1 2 23 3 

Uinter 
:Qustarr(n:28) is 0 0 00 (n=2) 16 0 

"ther winter crops such as Lentil and wheat, and summer crops such as 
:0/I e:=,.erc. also grown by the farmers. 

. Crop Pract, .c, Ort icipants, Ra ;ifrid UpLands 

5 srs O.t...... reportinm Now farmers reportinc 
~Sofl: fimp. -he!:. ,-dc-:m.,cest hp. chema. hand chea. ,est 

Crops var.c - : ! we. 7it rol vur. f'ort. ,,eed contro} 
Summer 
- ,, (n=1 G I 3J) (n1 I , 

AS Lit (W) 7 7 1 (n7) 6 7 7 

. s , ri: f 0 (nWK) 0 6 0 0 

,* m: ,'.ntcbr crops such as lentil and wheat, and summer crops such as 
. -,?[,;,c: weri, miso gr(.,wr by i e f aclers. 

Cropping Pattorns on rrinictJ lowlands 

rms,, ins(.q][&M, ,cri pn'ctcirly i ffrrent croppn i-k tterns 
P -, area. Crutpir1]-ttO: nt-.s followxd b; tho pintt iciant iand the 
0rtx'-t-.tci nor r:, i-: f H: Mh of i-c croplpj in. "- rm sc-i_.P,t y- start prc.ram 

arr .t -esent Icai lis 11 ' able .W 
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About two-fifths (41 percent for nonparticipant and 40 percent for
 
participant) of the farmers are now adopting a rice-mustard-maize
 
pattern. Other major patterns followed by nonparticipant farmers were
 
rice-lentil-fallow and rice-wheat-maize.
 

Table 10 shows recommended cropping patterns by the cropping sys
tems program for irrigated lowlands and the number of participant and
 
nonparticipant farmers adopting those patterns. Of seven patterns recom
mended, rice-wheat-maize and rice-mustard-maize were adopted by the
 
participant farmers and three patterns, rice-wheat-maize, rice-mustard
maize, and rice-falLow-maize were followed by nonparticipant farmers.
 

The majority )Ilxth groups of farmers were adopting the rice
mustard-maize rat tern. The rice-fal].ow-imaize and rice-whea-maize 
patterns were also cfi,:lc n aumong nonparticial-:_nt farmers and the latter 
was common anixng -xirt icipxint farmers.- It should he noted that niunglxbzn, 
despite having L protenltia I i tly in providing protein for tle 
farmers as well ,as in mproving the soil fertility, rice-wheat
mung.ean and ingia prce-Li]].ow-iat terris were not used by any of the 
respondents. This 'ould h:e due to,tie fact that the true subs istence 
farmers primari.ly wood cer:eal fx.1 tior their survival rather than pro
tein, or these Larnir; no not nave hutknowl.edge 03011t mungbean. 

Table 9. Cropping Patterns, Irrigated Lowlands 

WA.i or repoarting 
Cropping 1Ion-part icipant 1art ici ant 
patterns farmers (n22) fanrers (n=5) 

5 years ago Now years ago Now 

Rice-Pa Iow-'a i ]. 4 
Rice-Wheat -Pa: ..ice-L~ent i l-I. 

''v 
I.io. 2 

- 1 1 
e<ice-LentJ 1-,i.:i ze 1 - 1

ice--eat -.> i.:: 1 2 1 
Others 3 3 1 

tters included rice-Fatlow-lice, , icize+Cowpa-lstardRice
',ustird , uplAnd r ce+fMai ze--Mlustarcd, Pice-Nustar-.aiu +Sesani a,N<icu.-;,,anti J-M Y &a ;nd , -' -- ,'lSii-~.c- t13tre - Liize+Cowpa 
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T6ble'10.' 'Respondents Adopting Reccffnended Cro'ppng Patterns! 

RecaTaended Farmers reporting 
~Cropping patterns Nonparticipant Participant 

'' 	Rice-Wheat-Maize 3 2
 
'Rice-Wheat-Sesbania sp .. 1 0
 
Rice-Wheat-Mungbean 0 0
 
Rice-Fallow-Mungbeas. 0 0
 
Rice-Mustard-Maize 9 3
 
Rice-Fallowa-Maize 4 
 303 

Rice-Fallow-Fallow 2 	 0 33 

Rainfed lowlands (n=8) (n=6)
 
Rice-Wheat-Fallow 0
 
Rice-Fallow-Sesbenia sp. 0 0
 
Rice-Chickpea-Falilow 0 0
 
Rice-Mustard-Fallow 	 0 3 

Rice+Lentil-Fallow 0 	 1 

Rainfed uplands (n=27) (n=8)
 
Maize-Maize+Wheat ~ 0 0
 
Maize-Mustard-Fallow 16 1
 
Maize+Soybean-Fallow 0 0
 

(Source: Terminal report of the ICP, 1985)
 

The rice-wheat-maize pattern gave the highest total pattern yields 
of 7.4 and 7.8 MT/ha. for gross incomes of Rs.24,760 and Rs.25,910
 
respectively for participant and nonparticipant farmers. The rice
mustard-maize pattern gave total pattern yields of 6.0 and 4.1 MT/ha.
 
for gross incomes of Rs.27,550 and Rs.1,608 respectively for participant
 
and nonparticipaht farmers. It should be noted, however, that non
participant farmers reported higher yields for rice-wheat-maize pattern
 
than the participant farmers. This may be attributed to the smaller farm
 
size of the nonparticipant farmers which tends to be more productive.
 

The higher percentage of adoption of rice-mustard-maize cropping
 
pattern by the small and marginal farmers could.be attributed to the
 
fact that the cropping systems program had given more emphasis to this
 
pattern for the irrigated lowlands in the area. However, since rice
wheat-maize gave the highest total pattern yield, farmers in the area
 
could also be enco; raged to follow this pattern by including somie soil
 
amendment crops so as to maintain the soil fertility and the yield.
 

Frequently mentioned problems by both participants and nonpartici
pants in the irrigated lowlands were diseases and insects in crops, and
 
pericc'ic unavailability of improved seeds, fertilizers and pesticides.
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Table 111 Total Pattern Yields and Gross Income, Irrigated Lowlands 

Major cropping Average crop yield (MTT/ha) Gross income 
patterns Summier Winter Spring Total (Rs/ha) 

Nonparticipant farmers
 
Ric-Falo (n2) 3.9 14820
-

Rice-MustardMaize*(n=2)'.-5 0.6 1.0 4.1 21608 
Rice-Fallow-Maize* (n=4)3.'.3 4.7 17180-1.6 

Rice-Wheat-Fallow (n=2) 4.7 ~0.5 - 5.2 22060 
Rice-Wheat-Maize* (n=3) 3.9 2.2 1.7 7.8 25910
 

Participant farmers 
Rice-Mustard-Maize*(n=2) 4.2 0.7 6.0
1.1 27550
 
Rice-Lentil (n=1) 
 4.0 "0.5 - 4.5 18410
 
Rice-Wheat-Maize* (n=1) 3.9 2.1 1.4 7.4 24760
 

* Cropping patterns recormended by the CSP. 

CROPPING PATFERNS ON RAINFED'LOANDS 

Farmers in the irrigated lowlands were following different crop
ping ,patterns. Cropping patterns followed five years ago and at present
 
are presented in Table 12. Fifty percent of "the nonparticipant and 66
 
percent of the participant farmers are now adopting the rice-mustard
maize pattern. Other major patterns followed were rice-mustard-maize
 
and Cowpea by the nonparticipant farmers (25 percent) and rice-mustard
fallow by the participant farmers (16 percent).
 

Out of the five patterns reconmmended for the rainfed lowlands by
the cropping systems program, few participant farmers adopted the rice
wheat-fallow and rice-lentil-fallow patterns and fewer k-nonparticipant 
farmers adopted the rice-mustard-fallow pattern. The ice-fallow-
Sesbania sp. and rice-chickpea-fallow patterns were adopted by none of 
the farmers (Table 10). 

Since Sesbania sp. as a green manure crop has great potential to
 
increase rice yield (Shrestha, 1985), more research and extension is
 
required on the rice-fallow-Sesbania sp. pattern. The reason for its
 
nonadoption could be due to the fact that an early maturing rice variety

is required to adopt this pattern. Adoption of this pattern with the
 
combined use of an early maturing ric Ivariety like Bindeshwari and a
 
high yielding chickpea variety, Go-332, increased the economic status of
 
Sukchaina farmers (Si..gh and Sayre, 1985). Hence, the seeds of
 
Bindeshwari and Go-332 should be supplied to the small and marginal

farmers of Ratnanagar and an extensive extension is required.
 

The rice-mustard-maize pattern gave the highest total pattern yield

of 6.4 and 5.4 Mt/ha. for a gross income of Rs.26,750 and Rs.22,205
 
respectively for the participant and the nonparticipant farmers.
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,.4Table 12. cropping Patterns on" Rainfed 'Low~dhnds 

Farm~ers reporting9 
Cropping Non-participant partcipant 
pattern" farmiers (n=22 ), farmers (n:) 

5 years ago Now 5years ago Now 

Rice-Mustard-Maize .. 1 44 4
 
Rice-Mustard-Fallow 1 .1-1
 
Maize-Mii stard-Fallow 2 1 2 '
 
Rice-Wheat-Maize - - 2
 
Rice-FallOW 2 - 1I ,
 

Rice-Mustard-Maize
 
+Corwpea - 2-


Oters 2 - "" 1
 

: Others included Rice-Mustard+Lentil-1aize, Upland Rice -laize< 

' Mustard and Maize+Cowpea-Mustard+Lentil.
 

, : 	 Table 13. Total Pattern Yields and Gross Income, Rainfed Uplands 
Major cropping Average crop yield (MT/ha) Gross income 

patterns 	 Sunmer Winter Spring Total (Rs/ha)
 

Non participant farmers 
Rice-Mustard-Maize (n=4) 3.3 0.6 1.5 5.4 22205 
Rice-Mustard-Fallow (n=1) 3.4 0.6 - 4.0 17960 
Maize-Mustard-Fallow(n=1) 2.2 1.1 - 3.3 15620 
Rice-Mustard-Maize 

+Cowpea(n=2) 	 2.6 0.8 0.5 3.9 18050
 

Participant farmers 
Rice-Mustard-ize"(n=4) 3.6 0.9 1.9 6.4 26750 
Rice-Mustard-Fallow (n=l) 3.8 0.8 - 4.6 21160 

Although the cropping systems program has not recommended the:rice
mustard-maize pattern for rainfed lowlands, most of the nonparticipant 
and participant, farmers were adopting this pattern and obtaining the 
highest total pattern yield and gross income. This could be attributed 
to the small farm size of these farmers who want to igrow several crops 
in the same land to survive. The inverse relationship between 'temulti
ple cropping index and farm size was also evident in the case of nor,
participant farmers who followed the'rice-mu.stard-maize and cowpea pat
tern. Hence, tie rice-mustard-maize pattern and 'possibly cowpea or other 
legumes should be encouraged for rainfed low.land farmers of Ratnanagar. 

As for irrigated lowlands, the frequently mentioned problems by 
both groups of farmers in rainfed lowlands were insects and"' diseases, 
and lack of improved seeds, fertilizers, irrigation, and pesticides. 

Cropping Patterns on Rainfed Uplands
 

2a..fSeveral types of cropping patterns were fol lowed by the farmers in 

rainfecl 'uplands and are presented in Table 14. Of all the aetterns 
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followed, maize-mustard was the majr pattern followed by 60 percent of 
the nonparticipant farmers. Other patterns followed by these farmers 
were maize+cowpea-niustard, (15 percent), upland rice-mustard (7.5
percent),, and upland rice-mustard-maize (7.5 prcent). In the case of 
the,-, participant farmers, naize+cowpea-mustard (25 percent) and 
maize+cowpe -mustard+lentil. (25 percent) ,wer~e the main cropping 
patterns. Upland r~em am ize_.pa ttern -wasalso-followed .y_1 .5_ 
percent of the participant faiamers t 

of the three patterns recommended for rainfed uplands, the maiz
mustard ptenwsaotdb(1.pecnofheparticipant and 60~ 
percent of the nonparticipant farmers. Cropping patterns involving 
maize, mustard and cowpea were adopted by 50 percent of the participant
farmers but only 15 percent of the nonparticipant farmers (Table 10)
Other recommended patterns, maize-maizeheat and maize+soybean-fallow 
,,lerc. not followed by either group of farmers. 

Table 14. Cropping Patterns on Rainfed Uplands 

Farmers reporting
Cropping Non-partIcipant participant 
patterns farmers ( yi=27) farmers (n=8)

5 years ago Now 5 years ago Nowi 

Upland rice-Mustard 2 2 1 
Maize-Mlustard 17 16 41 
aize-MustardtLentil 3 1 - 1 

Maize+ow peaa-Mustard 3 4 1 2 
Upland rice+Maiz'e-Mustard 2- -

raize+Cowpea-ustard+Lentssl - - 2 
Upland rice-Mustard-2aize.h - 2 p 1 
Others*' - 2 21 

*Including Maize-Wheat, Ut land rice+Maize-Maize+Vwheat and Maize-Maize. 

The upland rice-mustard-maize pattern gave the highest totalJ Pat
ern yield of6.5 and 5.4 i/ha. respectively for gross incomes of 

a Rs.26,770 and Rs.22,770 for participant and nonparticipant Carmers. 
Other patterns *that gave higher yieldfor participant farmers wer
aize+oCwpea-mustard+lentil (4.1rf/ha.) and tor nonparticipant farmers 

was maize+cowpeamustardo/ha.). (2.9 The maize-mustard I andf 

maiz+cowpea-mustard paterns gave slightly higher totalyieldasto non
participant farmers T than(2.8 and 2.9 u/ha.) to participant farmiers 
(2.7 and 2.6tha.) providing more gross income to the former group 
than the latLer group (Table 15). It could be attributed to less atten
tion of CSP for reseach on rainfed uplands or the participant farmers 
aid not properly follow the CSP recommendations.
 

Although the maize-mustard pattern is followed by most nonpartici
pant farmers, these- farmers may be encouraged to grow cowpea as an,
intercrop'with maize, and lentil as an intercrop with mustard so as to 
increase the total yield of the pattern as well as to improve the soil. 
fertility. This has happe-ned in the case of the participant farnio ,s. 
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The "upland rice-mustard-maize pattern should be tested for a few 
j 	 years in small and marginal farmers' fields and its potential1ity should 

be measured as it may be difficult to grai long duration crops all the 
year round especially in spring under raihfbd upl'ands. 

Freuently mentioned. problems in these lands were diseases and 

"- insects in crops and unavailability of improved seeds and fertilizers. 

Table 15. Total Pattern Yields and Gross Income, Rainfed Uplands 

Major 	cropping Average crop yield (Mr/ha) Gross income
 
patterns 	 Summer Winter Spring Total (Rs/ha) 

Non participant farmers 
: 	 Upland, rice-Mustard (n=2) 2.4 0.5 - 2.9 13320 

Maize-lustard (n=16) 1.9 0.9 - 2.8 13154 
Maize-Mustard+Lentil(n=1) 1.8 0.9 - 2.7 12780 
Maize+Cowpea-%1ustard (n=4) 2.0 0.9 - 2.9 14032 
Upland rice-Mustard 

-Maize (n=2) 	 2.4 0.9 2.1 5.4 22770
 

Participant farmers 
,laize-Mustard (n=1) 2.1 0.6 - 2.7 11130 
Maize-1ustard+Lentil(n=1) 2.1 0.7 - 2.8 11970 
Maize+CowpeaMustard 

-,-Lentil (n=2) 2.8. 1.3 - 4.1 19040 
Maize+Cowpea-Mustard (n=2) 1.9 0.7 - 2.6 11810 
Upland rice-Mustard 

-Maize (n=1) 	 3.3 0.9 2.3 6.5 26770
 

Land Use
 

Changes in land utilization indices and multiple cropping indices 
clearly show the extensive changes in land use that occurred 1979 
onwards in all the land types for both the participant and nonpartici.
pant 	 farmers (see Appendixc 2). 

"Phe greatest change in land use occurred in rainfed lowlands for 
botl groups of farmers. It could be attributed to increase in croppig 
intensity by growing two to three crops a year. There was no change in 
land use in rainfed uplands mainly because of the difficulties of 
growing three crops a year in such lands. The increase i.n cropping 
intensity in irrigated lawlands during the past five years could be 
attributed to irrigation facilities available to these lands thus 
allowing for the growing of an additional crop during the spring season. 

"The increase in the multiple cropping index for the rainfed low
4 a.;",', was higher for nonparticipant farmers than for participant farmers 

but in other, land types, it was higher for participant farmers than that 
the nonparticipants. The reason for the higher index for nonparticipant 
farmers on rainfed lowlands could be.,attributed to smaller farm size 
('omez and Gomez, 1983) as well as to individual characteristics of the 
farmers in the involv ment on farming activities. 
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Much of' the increase in cropping intensity has resulted from adop
tion of spring maize in both irrigated lowlands andraiilfed lowlands. In
addition, same farmers reported growing early, mAturing rice varieties 
like Bindeswari, Malika, and CH-45 .hat, can be harv~sted early and allow
timely land preparation for winter wheat, lentil, and mustard. 

Cows, buffalo, sheep, goats,' and chickens were the major types of 
livestock raised by the respondents (Table 16). The buffalo, goats and 
chickens werc raised by sane farmers ora'share basis and none of the 
respondents were raising improved breeds of livestock. The participant
farmers tended to raise more livestock than the nonparticipants, and
the size of livestock holding tended to be directly related to farm
 
size. Unavailability of feed, especially green forage and fodder was the
 
most frequently mentioned problem in raising livestock.
 

Table 16. Livestock Raised by Respondents
 

Percent responding

Livestock Nonparticipant (n=40) Participant (n=15) 
 Total (n=55)
 
Cows 65.0 80.0 
 69.1
 
Buffalo 55.0 
 66.7 58.2
 
Sheepl'and goats 35.0 53.3 
 40.0
 
Poultry 52.5 
 60.0 54.5
 

Farmer's Response to Cropping Systems Program
 

About three-fourths (77.5 percent) of the nonparticipant respon
dents were aware 
of the presence of the cropping systems program in
 
Ratnanagar and about two-thirds (72.5 percent) indicated knowledge about
 
the functions of the program.
 

Most of the nonparticipants (67.5 percent) indicated 
no contact
 
with technicians working with the cropping systems program. Of those who

indicated contact, most of the contacts were initiated by the farmers
 
aid the purposes of contacting technician were mainly to solve 
disease
 
and insects problems in their crops ,aswell as to show their willingness
 
to participate in the program. Technician-initiated contacts mainly

aimed at asking for land for the cropping systems research program.
 

Of those who reported participation in the cropping system program,

one-third 
were participating by growing crops on the recomnendation of
 
technicians in a limi.ted area (2-3 katthas) of their farm. The provision

of inputs, such as seed, fertilizer, pesticides, and supervision of
 
crops by the technicians for the research plots (2-3 katthas ) under the
 
program was appreciated by the majority of the participant respondents.
 

An overwhelming majority (87 percent) of the participant farmers 
and about one-third (35 percent) of the nonparticipant farmers indicated 
the program was useful (Table 17). It.sho'ild be noted nowever, the
 
majority (60 percent) of the nonparticipants did not give their opinion

about the usefulness of the program.
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STable 17.' Usefulness of Cropping Systems Program 

Usefulness Percent reporting 
Nonparticipants Participants / 

Very useful154
 
-Useful ..... 20_....
. 
No'opinion 60 6.5
 
Not useful 5 6.5
 

~~~~CONCLUSIONS ' "
 

The following conclusions are limited to the small and marginal
 
farmers and may be less valid for big farmers.
 

1. Rice, mustard, and maize were the major summer, winter, and
 
spring crops respectively in irrigated and rainfed lowlands. Maize and
 
mustard were the major sunrner and winter crops in rainfed uplands.
 

2. Rice-mustard-maize was the major cropping pattern of both the 
nonparticipant and participant farmers in the irrigated lowlands. In 
the rainfed uplands, maize-mustard was the main cropping pattern fol
lowed by nonparticipant farmers but maize+cowpea-mustard+lentil wa the 
major cropping pattern followed by participant farmers. 

3. Among the cropping patterns recommended by the cropping systems
 
Yprogram for,different land types, the rice-mustard-maize and rice-wheat

maize patterns were adopted by both groups of in the irrigated lowlands.
 
In the rainfed lowlands, participant farmers were adopting the rice
wheat-fallow and rice+lentil-fallow patterns, while nonparticipant
 
farmers were adopting rice-mustard-fallow. In the rainfed uplands, non
participant farmers were adopting maize-mustard-fallow very extensively
 
and the participant farmers were adopting maize+cowpea-mustard+lentil
 
instead of the maize-mustard pattern.
 

4. The total pattern yield and gross income were highest for the
 
rice-wheat-maize and rice-mustard-maize cropping patterns for nonparti
cipant and participant farmers respectively in irrigated lowlands. In
 
the, rainfed lowlands, the total. pattern yield and gross income were
 
nighest for rice-mustard-maize for both groups of farmers. In the rain
fed uplands, the upland rice-mustard-maize pattern had the highest total
 
pattern yield and gross income for both groups of farmers.
 

5. In the irrigated lowlands, total rcrop yields per unit area per
 
unit time for the rice-wheat-aize pattern was slightly higher tor non
participant farmers,, but in the case of the rice-mustard-maize pattern,
 
it was higher for participant farmers. In the rainfed lowlands, the
 
otal crop yields for the rice-mustard-maize pattern was higher for the 

participant farmers. In the rainfed uplandsithe total crop yields for 
the upland rice-mustard-maize pattern was higher for the participant 
farmers than for the nonparticipant farmers. Because of higher crop 
yield per unit area per unit time for participant farmers, the total 
gross income was also higher for participant farmers in all land types. 

6. Multiple cropping and land utilization indices increased drama
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tically over the past five years in irrigated and rainfed lowlands for 
both nonparticipant and par-icipant farmers. However, in rainfed up
lands, there was no increase in land use indices for either group

,444: 7. Size of -livestock holding tended to be related to farm size. 
Participant. farmers were raising more livestock than nonparticipant 
farmers. Further, crop yield per unit area of a small farm tended to be, 
directly related-to.the-number-of-farm animals-raised on-the-farm. 

8. More participant than nonparticipant farmers expressed the use
fulness of the cropping systems program.
 

Considering the adoption of some improved crop varieties and the 
use of fertilizer, the small and marginal farmers in the area have 
benefitted to sane extent from the cropping systems program. However, 
the extent of benefit received by the participant farmers was higher
compared to the nonparticipants and thus, there is a need to expand the
 
benefits of the program among small and marginal farmers in the area.
 

REQOOMENDATIONS AND POLICY IMPLICATIONS
 

Recocmendations
 

1. Since no increase in land use indices were obtained for past 
five years in rainfed uplands, it is very necessary that the research 
activities focus on these lands so as to help the sma"ll and marginal 
farmers. This is because 54 percent of the land of Ratnanagar and 90
 
percent of the land of Panchakanya are rainfed upland, and small and
 
marginal farmers usually have such lands.
 

2. Although mustard is the major winter crop in all land types,
 
farmers were not growing its improved varieties and hence the yields
 
were usually low. Either the farmers should be provided with the
 
improved varieties of mustard or they should be shown better agronomic

practices for the local variety so as to increase the yield of mustard.
 

3. Since finger millet and sesamun are important crops of small and
 
marginal farmers, and these crops can be grown with minimum inputs,
 
future research should include these crops in the testing of alternative
 
cropping patterns.
 

4. Although cereals are more important than other crops for small
 
and marginal farmers, grain legumes also deserve attention because of

their rruny uses (improving soil fertility, decreasing malnutrition prob
fLems, p:oviding fcdder for ruminants). Hence cropping patterns involving 
cereals and legumes should be given high priority in research. Early 
maturing and disease and insect resistant grain legumes like cowpea, 
M[Ungbean and soybean should be included in testing alternative cropping 
patterns. An extensive extension campaign is needed to demonstrate the 
potential and uses of grain legumes for small and marginal farmers. 
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Policy Imlicatins , 

1 .Since livestock played an imprtant role in increasing the crop
yield-, per unit area, this conponent should be added to the research,
and the research should be carriedwith a holistc! approach in a farming
systems perspective rather than simply in' a cropping systems
perspective. As suggested by Chambers and Ghildyal (1,984), the farmer 
f ir . be, follow3 h ttandlast-model-approachshould 

transfer of technology model approach.
 

2. Since farmers' fields are complex and are affected by several 
physical or climatic factors each year, the recammendations should be 
made only after testing of at least three years in such fields. Recom
mendations should be appropriate for each land type. 

3. Although the research is carried out on the limited land of the 
participant farmers, the objective of the: research should be to 
strengthen the technology for other farmers. Hence, suitable and econo
mical extension approaches should be developed efficiently disseminate
 
the appropriate technology.
 

4. It is very important that more small and marginal farmers 
included in research as the "farmer cooperator" to provide more benefits 

:. :to such farmers. Hence, at the time of the selection of the farmer 
cooperator for testing the cropping patterns, small and marginal farmers 
with different land types should be asked and encouraged to participate
in the program. Since these farmers have usually smaller risk-bearing
capacity during sometesting phase because of their small farm size, 
sort of incentives or remunerations should be provided in case the crop

fails due to unusual or unfavorable weather.
 

APPENDICES
 

Appendix Table 1. Market prices in Narayanghat, September I, 1985.
 

Commodity Price (Rs/100 kg)
 

Paddy 380
 
Maize 
 290
 

Wheat 240 
Mustard 840 
Lentil 490 

Appendix Table 2. Multiple Cropping Index (MCI) and Land Utilization

Index (LUI) Before Cropping System Program (1979) and Now (1985)
 

Nonparticipant farmers Participant farmers 
MCI LUI MCI LUI
 
1979 1985 1979 1985 1979 1985 1979 1985 

Land types 
Irrigated lowlands 186 226 60 76 200 259 71 84 
Rainfed lowlands 219 278 55 82 192 251 63 84 
Rainfed uplands 200 200 54 56 196 200, 54 59 
A..erage 202 235 56 71 196 63
237 76
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