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About this report  

ABOUT THIS REPORT 
 
This is the 19th technical report produced from this Centre since 1984. Unlike the 
earlier reports that were based on calendar years, the present report follows the 
RGOBôs financial year that runs from 1 July to 30 June. This report refers to 
crops sown in November and harvested in April-May with respect to winter crops 
like wheat, oil crops and vegetables. The summer crops are mostly planted in 
June-July and harvested in October-November. Some experiments are reported 
completely while others are ongoing and interim results are reported. 
 
This report follows the style of the preceding reports, wherein program-wise 
presentation is followed. For instance, results from the Field Crops research are 
presented followed by Horticulture, Livestock, Forestry and Systems Resource 
Management. 
 
Abbreviations used in this report are listed in the following pages. The report uses 
the International System of Units (SI) with few exceptions. Control or check 
normally means an untreated control. Grain yield is calculated as rough rice at 
14% moisture content (mc), wheat at 12% mc and oilseeds at 8% mc. 
 
Yield refers to grain yield unless otherwise stated. Fertilizer amounts are given in 
terms of elements (N, P, K, Zn etc) and not in the older conventional oxide 
formulations. 
 
Pedigrees are indicated by a slant bar (/) rather than by multiplication sign (x). 
Unless otherwise stated, the morphological characters of rice and insect pest 
damages are based on scales in the óStandard Evaluation System for Riceô 
published by IRRI, Philippines. 
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About the centre  

ABOUT THIS CENTRE 
 
Established in 1982 as the Centre for Agricultural Research and Development 
(CARD) basically to undertake research on rice and rice-based crops, it was 
renamed as the Renewable Natural resources Research Centre (RNRRC) in 
1995 to incorporate research on livestock and forest that are inseparable 
components of the Bhutanese farming systems. The Centre is located at Bajo 
(1300m) in Wangduephodrang, which is about 70 km west of the capital 
Thimphu. 
 
RNRRC Bajo is designated as the co-ordinating Centre for Field Crops (cereals, 
oil crops, and legumes) Research and Water Management Research at the 
national level. At the regional level, this Centre is mandated to undertake relevant 
research for its client Dzongkhags of Wangduephodrang, Punakha, Gasa, 
Tsirang and Dagana in arable agriculture, livestock and forestry. The Centre has 
a 64 ha research farm. Recently, the facilities of the Centre have been upgraded 
with the construction of the new administrative cum laboratory building. 
 
The Centre undertakes an intensive program of research and extension through 
its on-farm research program; training of extension personnel and farmers; and 
other interdisciplinary activities both at the national and local levels. It introduces, 
adapts and develops technologies suitable for the local agro ecological 
environments and helps farmers raise their standard of living through increased 
incomes and sustainable farm production. Research is based on the policy 
guidelines of problem orientation, disciplinary and inter- disciplinary focus, 
relevance, environmental and institutional sustainability and equity. Research 
strategies aim at improving the productivity, profitability, stability and 
sustainability of farming systems while conserving the fragile environment and 
fostering development of an integrated crop-livestock-forest system. 
 
RNRRC Bajo receives technical support and improved germplasm from IRRI, 
AVRDC, CIMMYT, ICRISAT, ICARDA, CIP and a number of other regional 
agricultural institutes. In addition to the RGOB core budget for recurrent 
expenditure, the Centre also receives support in the form of field and laboratory 
equipment, vehicles, technical expertise etc. from IDRC-SDC through EPINARM 
project, RNR-ESP, BG-SRDP, BUCAP through NBC, and other development 
projects of the region. 
 
Mailing address: 
Renewable Natural Resources Research Centre 
Bajothang, Wangduephodrang, Bhutan 
Phone : (PABX) : 975 2 481209 
Program Director: 975 2 481361 
Fax: 975 2 481311 
E-mail: sduba@druknet.bt 
 

mailto:sduba@druknet.bt
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EXECUTIVE SUMMARY 
 
FIELD CROPS  
The principal focus of Field Crops research is to increase and sustain the 
productivity of cereals (rice, maize, wheat, and minor cereals), oilseeds 
(rapeseed-mustard) and grain legumes (soybean, mungbean and groundnut). 
The short-term objective is to identify, adapt or develop appropriate and 
affordable technologies, including varieties, for optimizing the production of field 
crops. During the year, a total of 21 activities were carried out, both on-station 
and on-farm, in collaboration with extension staff and farmers, in various crops.  
 
Rice research aims to improve rice production by using appropriate varieties and 
management techniques. The main variety selection criteria are yield potential, 
medium height (100-120 cm), medium maturity (130 -150 days), and resistance 
to prevailing pest and diseases. In 2003, 20 entries were tested in AET including 
the checks. Statistical analysis of grain yield showed that GUOJING 4 and UPR 
84-21 were the top yielders averaging 8.20 t/ha. Several other lines performed 
well. The local check, Zakha, yielded 4.9 t/ha. The IET was composed of 24 lines, 
including the checks. Promising high yielders were RHS 351-19CX-7CX-2CX, 
SPR87032-2-1-1-4 and NR 10291 with an average grain yield of 8.20 t/ha. 
Several lines with yield higher than local Zakha and comparable to standard 
checks were selected for further evaluation.  
 
An observation trial consisting of eleven varieties from Nepal was carried out at 
RC Wengkhar and RC Bajo. Observation Nursery I consisted of introductions 
from the IRRI-INGER program of 2001 and selected Nepali lines. The yields of 
most of the entries were higher than the local check variety Zakha. Other 
important parameters were days to 50% flowering, maturity and plant height. 
Observation Nursery II consisted of 18 lines introduced from BARI (Bangladesh 
Rice Research Institute). Few lines were selected for further evaluation based on 
phenotypic acceptability and general performances.  
 
The on-farm trial consisted of testing high altitude varieties and advanced lines 
from RC Yusipang for their performance under Gasa conditions. 
 
The wheat trials consisted of eight entries, including standard checks, to assess 
the performance of some Indian varieties across locations in Bhutan. Analysis of 
grain yield showed that UP 262 yielded high, with an average yield of 1.9± 0.9 
t/ha. In grain legumes, not much evaluation work could be done at RC Bajo due 
to lack of test materials.  
 
HORTICULTURE 
The objectives of horticulture research in RNRRC Bajo are improving quality and 
yield of vegetables, nut crops, low chilled temperate fruits and subtropical fruits 
through introduction, diversification, adaptive trials and demonstrations of these 
crops. Beside introduction and evaluation of exotic horticultural species, the 
evaluation and improvement of local germplasm, production management and 
nursery trials, post-harvest research, crop rotation, intercropping, kitchen 
gardening and homestead orchard and demonstration orchard development were 



RNRRC BAJO ANNUAL REPORT 2003 -2004                                                                         Page 11 

Executive summary  

also be given adequate research attention. On-station and on-farm participatory 
horticultural research are the approaches being adopted by the center.  
 
Some of the highlights of horticulture research program for 2003-2004 are: 

¶ Under the variety improvement of fruits and vegetables, the centre 
released 1 lime, 1 peach, 4 almond, 2 grapes and 1 pear varieties for 
general cultivation.  

¶ Participatory evaluation of fruits and vegetable is on-going and 11 
demonstration orchards in the region have been established. 

¶ It was confirmed through nursery trials that local avocado and improved 
avocado are graft incompatible.  

¶ Vegetable breeder seeds of 22 cultivars that were released from the 
centre were maintained. 

¶ Mother plants of all fruit cultivars released from this centre are being 
maintained. 

¶ Leaflets on apricot (newly released Bajokhamchu-1) cultivation published. 

¶ Leaflet on walnut propagation under ambient conditions published. 

¶ Guidelines on vegetable cropcuts, vegetable seed production, peach, 
persimmon, avocado and walnut propagation and nursery management 
are in the process of publication. 

¶ Support and technical recommendations were provided to the client 
dzongkhags of this region and to MoA from time to time. 

 
LIVESTOCK 
The main objectives of livestock research program are to develop more 
productive and sustainable livestock options for wetland farmers and to 
strengthen crop-livestock research creating synergistic effect on the 
crop/livestock production. The scarcity of animal feed and green fodder for cattle 
especially during winter months is still a serious problem for wetland farmers of 
the region. Some other major constraints are inadequate suitable feed/ fodder 
crops to meet the increasing requirements, lack of appropriate fodder production 
techniques, lack on fodder resources farmersô practices, lack of seed and seed 
production techniques, limited land for pasture and fodder production and 
competing cash crops in the wetland. Looking into these issues and the 
constraints of the region, the sector gives major emphasis on feed and fodder 
research in trying to mitigate some of these problems. Most of the activities are 
focussed in fodder production under rice-based farming system.  
 
During 2003-04, there were 19 activities of which 6 were new and 13 were 
ongoing. These activities were both regional in nature and nationally coordinated. 
From these activities, 8 were on-station and 11 were on-farm collaborative trials. 
Out of these, 13 activities were feed and fodder in nature and 6 were on breeding 
and management. During the year, 6 activities were reported as completed and 
13 activities are ongoing for further evaluation and assessment. Over the years, 
the livestock research has expanded to cover activities under the sub-program 
breeding and management and socio-economics/ marketing as well. In breeding 
and management efforts were put in documenting information on local pig genetic 
resources, yak herd monitoring scheme and in apiculture practices. 
Documentation of livestock products, processing and marketing aspects were 
also looked into. More than 70% of the activities related to both feed and fodder 
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and breeding and management have been implemented and monitored jointly 
with extension gearing towards solving some of the field problems and farmersô 
needs. 
 
FORESTRY  
Community forestry activities in the Lingmutey Chu watershed continued during 
the past year too with greater emphasis on working with the communities and 
within their ñcomfort zoneò. Consultations with the community forestry user 
groups gave new directions and defined new priorities for the coming year. A pilot 
initiative in collaboration with the BG-SRDP Lobeysa and the Wangdue Territorial 
Forest Division to develop a simple local watershed forest management plan was 
started with activities such as forest function mapping, forest blocking, demand 
assessment and resource assessment. The outputs from all these exercises will 
culminate in the development of a management plan for the watershed forest that 
matches the site and forest potentials with those of the demands and priorities of 
the different actors that have a stake in the watershed including the communities, 
forestry department and the local administration. 
 
On-station activities that include multiplication, propagation and evaluation of 
multi-purpose tree species (MPTS) continued with newer accessions. Diverse 
local species of trees, shrubs and grasses of economic importance to the farmers 
were evaluated for their potential as agrofrestry species. Extension leaflets 
describing the propagation and management techniques have been developed 
and are ready for circulation. 
 
In terms of mainstream forestry research the centre remains guided by national 
priorities, particularly those of the Department of Forests (DoF), the main client, 
and as directed by the forestry research coordinating centre at Yusipang. 
Assessment of the nationally coordinated trial ñstand stability trial in blue pine 
forest at Khotokhaò has been carried out. The broadleaf forest dynamics research 
will get a major impetus with the approval by the Ministry of Agriculture in the 
later part of the fiscal year, the framework document for adopting Rimchu forest 
management unit (FMU) as a research forest. Research activities such as 
regeneration dynamics, permanent sample plot study, grazing ecology and a host 
of related research can now be conducted in close collaboration with the 
coordinating centre, BG-SRDP, Lobeysa, the Wangdue Divisional Office and the 
Natural Resources Training Centre, Lobeysa. 
 
SYSTEM RESOURCE MANAGEMENT 
 
Community Based Natural Resources Management (CBNRM) 
CBNRM activities in Lingmuteychhu watershed are continuous processes, where 
participatory on-farm or action research is done with community participation with 
the objective of long-term sustainable development of the communities. 
Participatory Action Research core process is to enable participants to share their 
perceptions of a problem, to find common ground and then to engage a variety of 
people in identifying and testing out some possible solutions.   
 
Based on the issues related to livelihood improvement of the farming community 
raised during the participatory problem diagnostic survey conducted during the 
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year 1997, initiatives and activities implementation was concentrated to support 
the broader communities livelihood issues on improving crop yield production, 
increasing cash crops options and increasing intensity and diversity of farming 
practices.  
 
Integrated Plant Nutrient System (IPNS) 
Integrated Plant Nutrient Systems research aims at bringing together the 
research, the extension and the farmers to improve farmersô soil fertility 
management practices using an integrated plant nutrient systems approach. The 
major research work includes studying farmersô soil nutrient management 
practices and improving upon them through appropriate and affordable 
technologies that will improve the productivity of farmersô land. Activities mainly 
focused on studies on the farmersô soil fertility management for different cropping 
systems, such rice-based oat cultivation, rice-based potato cultivation and rice-
rice cultivation, both in and outside the Limbuteychhu watershed. The general 
aim of the studies was to obtain a better understanding of the existing fertility 
management practices and their impacts on soil fertility in the long run. Based on 
the study results, a number of balanced fertilizer trials were done both in and 
outside the watershed.  
 
An extension material (leaflet) on maize trashline for soil erosion control was 
developed with the aim to disseminate this simple technology for replication in the 
areas wherever it is feasible. Around hundred copies were printed and distributed 
to the client Dzongkhags for all the geogs extension agents, central agencies and 
other RNRRCs.  
 
Integrated Pest Management (IPM) 
The IPM sector mostly provides need-based technical plant protection services to 
the client Dzongkhags through field visits, awareness campaigns on important 
crop pests and disease, disease-pest verification, surveillance and monitoring. 
IPM research for 2003-2004 was concentrated on chilli blight management 
demonstration in Eto Nesa, Wangdue Phodrang and Khawajara, Punakha, 
Shochum management campaign, and citrus bagging and Chinese citrus fruit fly 
(Bactrocera minax) phenology study in Tsirang.  
 
Chilli blight management demonstration was a success at both the sites. Some of 
the farmers expressed their desire to implement the package of practice such as 
raised bed, proper drainage, wider spacing between plants, timely weeding and 
other horticultural management practices in their own fields. Economic analysis 
shows that the cost of chilli production for Khawajara (Nu. 3.50/kg) is lower than 
Kazhi (Nu. 12-13/kg).  
 
The Shochum management campaign through intensive hand weeding is an on-
going activity in Lingmuteychhu watershed and Gaselo. Three years of intensive 
hand weeding has reduced rice yield loss of 1-2 t/ha in watershed and Gaselo.  
 
On the citrus front, the Chinese citrus fruit fly still continues to be a major cause 
of citrus fruit drop in the mandarin growing regions of the country. A bagging and 
citrus fruit fly phenology trial was done in Salami, Tsirang mainly to bag fruit and 
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expose to determine the period of oviposition and to determine the critical mean 
size reached for oviposition.  
 
Other plant protection activities included rice blast monitoring and Parthenium 
weed management campaigns that were conducted from July through October 
2003. Plant protection staff were invited as guest speakers to Wangdue Middle 
Secondary School and Bajo Higher Secondary School to speak on Parthenium 
weed and its management.  
 
Agricultural Economics 
Agriculture Economics started in this Research Centre with the placement of 
Agriculture Economist in 1999. The main activities carried out by the Agriculture 
Economics section are conducting economics analysis of existing or new land-
use technologies using research method like partial budgeting, enterprise 
budgeting, and cost benefit analysis etc. Th sector also develops enterprise 
budgeting that presents costs and benefits of crop cultivation, and land use and 
marketing research is also carried out. During the year 2003-2004 the following 
activities were carried:  

¶ Impact assessment of the rice research program in Bhutan was completed 
and published in collaboration with IRRI, IDRC and SDC.  

¶ On-station vegetable seed production cost analysis was carried out.  

¶ On-station rice based potato production economics was carried out from 
2000 to 2002.   

¶ Economic analysis of chilli blight disease demonstration and management 
trials at Khawajara and Bjaktey was carried out and reported.  

¶ Survey on crop budgeting of chilli production was carried out in Punakha 
and Wangdue dzongkhags. The analysis is under process and will be 
reported in coming year. 

 
Water Management Research (WMR) 
Water Management Research (WMR) started as Water Management Research 
Project (WMRP) in the beginning of 8th Five Year Plan. WMR was 
institutionalized as part of regular research program in RNR RC Bajo. The 
national mandate of WMR program is to conduct and coordinate water 
management research for enhancing and sustaining the rural livelihood. The 
main objectives of the WMR program were to raise the productivity of existing 
rice-based irrigation schemes through improvement in water delivery system. The 
major activities during this reporting period are as given below. 
 
Rainfall and stream flow data collection started since the beginning of the 
watershed study. Before 2000, the rainfall and stream gauging data was collected 
manually by employing local people. However the data collected were unreliable 
and it was decided that automatic data logger is to be used instead. The water 
sharing systems and water rights regimes in the watershed are monitored. Water 
resources management through role playing was tried in the watershed. The 
main objective of the role-play game was to bring the communities to a common 
understanding of the water resources with regards to its sustainable and 
equitable use. Two discussion workshops for three days each were conducted in 
Dompola. Role playing games (RPG) were used as a tool for forging trust & 
stimulating discussion with regard to the sharing of irrigation water resource 
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between the two communities. The RPG results can be used for Multi-Agent 
Systems (MAS) modelling which constitute a powerful tool for studying 
interactions between societies and their environment. The outcome of the RPG 
session has been documented.  
 
Direct seeding of rice was attempted in the station to reduce the water shortage 
during transplanting. The general findings indicated that the late transplanted 
(control treatment) over three years yielded 3.03 t/ha on an average basis. The 
direct seeded have an average yield of 1.55 t/ha. It was noted that there was no 
significant yield difference between row direct seeded and direct broadcasting 
methods. Direct seeding method has the potential of addressing the irrigation 
water shortage problem during the transplanting season.  
 
Citrus irrigation trial was established at Bichgoun in Tsirang, Gelephu and Dakpai 
in Shemgang following the soil moisture regime monitoring for the last three 
years. Irrigation scheduling is based on the soil moisture regime under normal 
rainfall condition. The main objective of the study is to explore the yield benefit of 
irrigating the citrus under the existing management practices and to assess the 
viability of low cost irrigation technology (simplified drip). The work is still ongoing. 
 
WMR sector in collaboration with Horticulture Sector and the concerned 
Dzongkhags was also involved in the development and management of the 
orchards in the region. The specific support extended by WMR sector were a 
preliminary study for developing irrigation facilities for developing new orchard 
near Punakha Dzong; produced baseline maps for redesigning the orchard layout 
for Sonagasa and Phuntshopelri Orchards; preliminary survey for developing 
irrigation facilities for orchard near Nyzer Lhakhang and drinking water supply to 
the Lhakhang and assisted in the survey of Nyzer Lhakhang watershed study. 
 
Extension Program 
The Extension Program Office was instituted as an integral part of research 
system in mid 1990s. Its main focus is to cater extension with research results for 
extension use and in turn collect field problems to be used as basis for research. 
This office is a bridge between research and extension bringing integration of 
research system with line departmentsô extension wing. Its main responsibility of 
extension-research linkage is done through organizing Annual Review and 
Planning Workshops (ARPW). ARWP is the highest forum in the region where all 
stake holders of research and extension gather, and research technologies and 
extension problems get exchanged. Prior to ARWP, a dzongkhag level meeting 
called pre-regional meeting is also organized to collect inputs for ARWP.   
 
Besides organizing ARWP and pre-regional meetings, the sector is also 
mandated and engaged in technology packaging, farmerôs group formation, 
extension training on cross-cutting issues, organizing extension and farmer study 
tours and participating in various workshops and meetings of the RNR sector. 
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1 FIELD CROPS RESEARCH 
 
1.1 Rice Research 
 

1.1.1 Advanced Evaluation Trial (AET) 
 
In 2003, AET consisted of 20 test entries including local and standard check 
varieties. The objective of this trial was to identify suitable varieties with high 
yield potential, medium height, optimum maturity and resistance to prevailing 
pest and diseases for mid-altitude rice valleys. 
 
The trial was laid out in a randomized complete block design with three 
replications. Seedlings were transplanted in 10 sqm plots at a spacing of 20 x 
20 cm. Chemical fertilizer was applied at the rate of 70:40:20 NPK kg/ha with 
half the N as top dress at PI. To control the weed, Butachlor 5G was applied 
at the rate of 1.5 kg a.i./ha. Hand weeding was done whenever necessary. 
Irrigation was applied as and when required. Grain yield was estimated from a 
harvest area of 5.04 sqm and grain moisture content was standardized at 
14%. Results are presented in Table 1. 
 
Table 1 Performance of AET 2003 

Variety Yield 
(t/ha) 

Plant Height 
(cm) 

50% Flw. 
(Days) 

GUOJING 4 8.40 94 121 
UPR 84-21 8.00 91 112 
Bajo Kaap 1 8.00 94 119 
IET 12884 7.89 100 113 
SPR 87036-7-1-1-2 7.87 106 114 
B2983B-SR-85-3-2-4  7.84 110 112 
IRGA 440-22-3-4-1F-1 7.67 94 117 
Bajo Maap 1  7.52 101 115 
ZHONGYO 5  7.50 104 116 
Bajo Kaap 2  7.49 90 124 
CNAX 4506-3-2-2-1-B 7.48 87 115 
IR 64683-87-2-2-3-3 7.19 94 112 
RP 2233-10-16-9 7.16 103 113 
IR 64 7.14 89 119 
VN 93-1  6.96 102 121 
BR5969-3-2  6.90 98 122 
IR 68077 6.72 93 112 
IR 62745-B-R-B-20-1-B 6.35 126 112 
Bajo Maap 2  5.55 101 110 
Local Zakha 4.94 126 115 
CV % 
S.E.D 

9.6 
0.40 

7.5 
4.36 

3.3 
2.19 

 
Analysis of grain yield showed that the highest yielder were GUOJING 4 
(8.40+/- 0.4 t/ha), UPR 84-21 (8.00+/- 0.4 t/ha) and IET 12884 (7.89+/- 0.4 
t/ha). The standard check Bajo Kaap 1 produced a yield of 8.00+/- 0.4 t/ha 
that is comparable to the highest yielders. Several other crossbred lines 
produced yields higher or comparable to Bajo Maap 1, Bajo Kaap 2 and IR 64. 
Local check Zakha yielded lowest with the grain yield of 4.94 +/- 0.4 t/ha. 
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Occurrence of insect pests and diseases was negligible during the test 
season and hence no intervarietal rating was done. The best performers from 
this trial will be evaluated in the farmersô fields in the ensuing season.  
 
Random soil sampling from the trial sites were done prior to land preparation 
and the samples were analyzed at NSSC. Analysis results showed nitrogen 
content of 0.11%, (categorized as low), pH of K of 4.43 (vL) and available 
phosphorus (Bray) of 9.26 mg/kg (L). 
 

1.1.2 Initial Evaluation Trial (IET) 
 
IET consisted mainly of introductions and breeding lines intended for 
identification of promising materials in terms of grain and straw yields, 
maturity, height and resistance/tolerance to biotic and abiotic stresses. The 
trial was laid out in a randomized complete block design with three 
replications. Seedlings were transplanted in 10 sqm plots. Chemical fertilizer 
was applied at the rate of 70:40:20 NPK kg/ha, with half the N top-dressed at 
PI. Butachlor 5G was applied at the rate of a.i. 1.5 kg/ha to control weed 
pressure. Hand weeding and irrigation was done whenever necessary. Grain 
yield was obtained from a harvest area of 5.04 sqm. ANOVA was used to 
analyze the data and the results are presented in Table 2. 
 
Table 2 Performance characters of IET 2003 

Variety Yield 
(t/ha) 

Plant Height 
(cm) 

50% Flw. 
(Days) 

Bajo Kaap1 9.63 101 115 
Bajo Kaap 2 9.43 101 121 
Bajo Maap 1 8.98 104 112 
RHS 351-19CX-7CX-2CX 8.69 111 122 
IR 64 8.30 92 119 
SPR87032-2-1-1-4 8.15 110 121 
NR 10291 8.15 102 115 
YOU MI 18 8.10 111 122 
IR17146-97-1-2-1-3 8.07 96 112 
CH 5 7.97 120 123 
BW348-1 7.89 117 137 
NR 10276 7.87 132 111 
BR1711-7-2-4-2 7.80 119 112 
RHS 33025-CX-3CX-024 7.73 102 132 
CH6 7.34 110 133 
WAB 340-B-B-10-112 7.27 132 115 
BR1543-9-2-1 7.21 121 132 
TOX 3098-2-2-1-2-1 7.08 102 139 
ZHONG-XIANG 1 7.04 109 112 
Bajo Maap 2 6.94 105 108 
TOX3145-TOC-15-2-1 6.82 116 122 
JIANG-ZHOU-XIANG-NUO 5.97 97 111 
Local Zakha 4.31 135 110 
WAB 224-16-HB 4.19 107 109 
CV % 
S.E.D 

6.4 
0.481 

2.1 
2.3 

0.1 
0.1 
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Analysis of variance showed that several test varieties were slightly lower 
yielding than check lines Bajo Kaap 1, Bajo Kaap 2 Bajo Maap 1and IR 64.  
However, several lines were yielded significantly higher than the local check, 
Zakha. RHS 351-19CX-7CX-2CX (mean yield= 8.69+/-0.481), SPR87032-2-1-
1-4 (mean yield= 8.15+/-) and NR 10291(mean yield= 8.15+/- 0.481) are few 
promising lines with mean yields equivalent to the standard checks. Days to 
50% flowering ranged from 105-130 days. No significant damage due to 
insects and diseases occurred precluding a differential rating among the 
entries. The elite selection from this trial will be further evaluated in the 
following season. 
 
Random soil sampling from the trial sites were done prior to land preparation 
and the samples were analysed at NSSC. Analysis results showed nitrogen 
content of 0.10%, (vL), pH of K of 4.69 (vL) and available phosphorus (Bray) 
of 8.46 mg/kg (L). 
 

1.1.3 Observation Nursery I 
 
This nursery consisted of introductions from the IRRI-INGER program and 
selected Nepal lines where the entries were evaluated in single plots of 10 
sqm for yield, maturity period, adaptability, pest resistance and plant height. 
Seedlings were transplanted at 20 x 20 cm in late June. Inorganic fertilizers 
were applied at the rate of 70: 40: 20 NPK kg/ha. Butachlor was applied at the 
rate of 1.5 kg a.i./ha to control weeds. The observed yield ranged from 3.45- 
9.03 t/ha. The yields of most of the entries were higher than the local check 
variety Zakha. Days to 50% flowering ranged from 118- 138 days, while the 
plant height ranged from 74- 125 cm. No notable insect pests and diseases 
were observed in the trial. The selected entries will be further evaluated in 
replicated yield trials.  
 
Random soil sampling from the trial sites were done prior to land preparation 
and the samples were analysed at NSSC. Analysis results showed nitrogen 
content of 0.12%, (L), pH of K of 3.93 (vL) and available phosphorus of 11.1 
mg/kg (L). 
 
Table 3 Observation Nurseries I, 2003 

Variety 50% Flw. 
(Days) 

Plant Height 
(cm) 

Yield 
(t/ha) 

Bajo Maap 1 124 89 9.03 
IR 71604-4-4-3-7-2-2-3-3 122 91 8.35 
Khumal 6 122 125 8.21 
IR73887-1-8-2-1 124 77 8.12 
NANJING 70272 125 80 7.76 
ITA306 138 84 7.63 
CT 9737-5-2-1-2-4P-M 122 86 7.12 
IR 64 125 81 7.10 
BR4656-1-2-3-2 126 101 7.08 
Bajo Kaap 2 129 90 7.05 
IR69716-87-1-3-1-1-3 125 73 7.05 
NR 10291 124 93 7.02 
FAROX 317-8-2 125 83 7.02 
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BR4726-2B-6-1-2-J4 122 124 7.00 
Himali    124 82 6.99 
CT9883-9-2-M-5-4P-M 122 76 6.92 
IR71143-223-3-2-2-3 118 74 6.83 
NR 10375  118 86 6.78 
CT9506-12-10-1-1-M-3P-M 118 78 6.78 
8344 128 91 6.77 
P 4 131 91 6.70 
NR 10276 122 116 6.69 
242  118 96 6.59 
NR 10353 135 95 6.59 
C 74 135 111 6.58 
MK 9-87 135 93 6.43 
TOX902-5-102-2-103-101 120 75 6.39 
CT 6163-8-9 124 89 6.36 
IRGA 440-22-4-4-1F-1 122 81 6.27 
IRGA 318-11-6-9-2-A3 118 88 6.20 
TOX3211-14-1-2-1-2 134 91 6.03 
Khumal 4 124 121 6.02 
IR71144-201-1-2-3-1 122 91 5.87 
IR69020-144-3-1-3-1-2-3 131 89 5.70 
B7003D-MR-3-1-3 135 91 5.59 
RHS 392 131 95 5.56 
IR71137-243ð2-2-3-3 120 76 5.56 
BR (BE) 6158-RWBC2-6-5 129 85 5.54 
XUAN SO 9 138 89 5.46 
87604-2 124 97 5.45 
XUANG SO 6 138 88 5.37 
Taichung 122 96 5.10 
Kancha 124 82 4.83 
Local Zakha 126 125 3.45 

 
1.1.4 Observation Nursery II (BARI lines) 

 
The trial consisted of 18 lines from BARI, Bangladesh. This activity was 
carried out with a purpose to multiply seed for further replicated trials in 
ensuing season. During the course of crop growth basic agronomic characters 
were also noted. 
 
The observed plant height of the study lines ranged from 72- 122 cm and the 
50% flowering from 97- 199 days after sowing. Results of the trial are 
presented in Table 4. Further evaluation of these lines based on phenotypic 
acceptability and general performances will be carried out in the ensuing 
season. 
 
Random soil sampling from the trial sites were done prior to land preparation 
and the samples were analysed at NSSC. Analysis results showed nitrogen 
content of 0.10%, (categorised as low), pH of K of 4.82 (vL) and available 
phosphorus (Bray) of 10.15 mg/kg (L). 
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Table 4 Agronomic characteristics of BARI lines, 2003 

Variety 50% Flw. 
(Days) 

Plant Height 
(cm) 

BR 1 102 73 
BR 2 104 104 
BR 3 122 71 
BR 6 97 101 
BR 7 123 102 
BR 8 122 72 
BR 9 120 108 
BR 12 122 98 
BR 14 111 115 
BR 15 125 86 
BR 16 111 82 
BR 17 111 122 
BR 18 123 100 
BR 26 199 96 
BR 28 97 100 
BR 29 120 95 
BR 35 120 104 
BR 36 102 82 
   

 
1.1.5 INGER Nurseries 

 
This nursery consisted of introductions from the IRRI-INGER program where 
the entries were evaluated in single plots of 10 sqm for yield, maturity period, 
pest resistance and plant height. Seedlings were transplanted at 20 x 20 cm in 
late June. Inorganic fertilisers were applied at the rate of 70: 40: 20 NPK 
kg/ha. Butachlor was applied at the rate of 1.5 kg a.i./ha to control weeds.  
 
The observed yield ranged from 1.58- 9.38 t/ha. The yields of most of the 
entries were higher than the local check variety Zakha. Days to 50% flowering 
ranged from 94-144 days, while the plant height ranged from 72-120 cm. No 
notable insect pests and diseases were observed in the trial. The selected 
entries will be further evaluated in replicated yield trials.  
 
Table 5 Agronomic characters of entries in IIRON I, 2003 

Variety 50% Flw. 
(Days) 

Plant Height 
(cm) 

Yield 
(t/ha) 

PR 23416-34 130 95 8.80 
IR 20913 104 120 6.58 
BM9820 119 106 9.04 
C 2732-10-2-1-1-1 132 89 8.40 
90059-TR1251-4-1-2 113 82 4.62 
OMCS 97 111 75 7.76 
IR 50 111 84 7.51 
IR 72894-35-2-2-2 132 83 7.08 
WAT 316-WAS-B-51-3-5-4-3 105 80 6.92 
DM 24 131 107 3.17 
IR 69015-119-3-2-3-1-2-3 136 91 5.57 
IR 64 125 93 7.43 
IR 69003-47-3-3-2-3-2-3 137 98 7.74 
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89041TR 1161-5-1-1-1 113 86 5.16 
TOX 3255-82-1-3-2 139 91 7.99 
WU NONG-1 111 88 8.87 
PSB RC2 135 81 7.30 
IR 71722-8-2-3-1 132 88 7.76 
WAB 99-126 111 107 4.60 
RP 1125-1526-2-2-3 139 87 8.29 
IR 72102-3-221-2-2-3-3 125 86 8.23 
IR 72 121 79 8.57 
FRX92F3B-14F4BF5 121 105 8.48 
TOX3118-12-1-3-1 136 90 7.58 
TOX 3916-13-1-3-2-E1 144 91 6.73 
IR 50 112 85 7.57 
VND 95-19 119 93 6.53 
IR 73546-80-2-2-2 132 94 6.98 
QI GUI ZHAN 115 95 8.51 
WEN XIANG ZHAN 126 97 6.23 
PSB RC 2 127 81 7.38 
TOX 981-10-3-2 126 96 8.68 
MNTK-M4-UL-5 111 85 7.20 
RC 85 C-C1-21-1-2-1-3-3-3-3 121 88 8.41 
IR 73008-138-2-2-2 121 92 8.08 
IR 64 120 93 8.12 
ZHE FU 95 83 1.58 
PSB RC74 125 93 8.00 
UPR 1561-6-3 125 91 9.06 
H 3798 98 113 3.68 
IR 20913 104 80 5.64 
M2-13-26 UL 111 89 6.64 
CNAX 4354-5-8-2-3-3 116 99 5.81 
TOX 85A-C2-455-3 136 87 8.28 
CT6163-8-9-5-2-M-84-M 126 90 7.69 
IR 72 125 82 8.64 
DIANSHAO 3 126 104 9.17 
IR 72891-73-3-3-1 132 90 8.04 
CT 9868-3-2-2-3-3P-M 136 96 9.17 
IR 72 132 79 7.91 
89023-TR1143-5-1-2-1 104 97 6.38 
BR(BE)6161-R1-9 115 79 8.01 
BR 5538-12-1-2 132 105 7.76 
PSB RC 78 121 82 6.20 
IR 64 121 90 8.22 
IR 72904-195-1-3-2 130 96 7.92 
IR 74052-72-1-3 132 96 8.50 
LTH-M4-14 121 98 7.36 
IR 73439-11-1-3-1 136 87 6.66 
IR 50 110 82 7.98 
CAN 8023 127 91 8.08 
90060-TR1252-8-2-1 103 82 5.56 
TOX 3553-36-2-2-2 132 92 8.94 
IR 69020-21-3-2-2-2 139 89 8.57 
PSB RC2 136 81 7.90 
IET 13942 115 85 8.46 
WAT 311-WAS-B-23-7-1-1-2 112 83 8.39 
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ITA 304 130 87 9.48 
TOX 3107-39-1-2-1 132 95 8.86 
IR 20913 104 113 6.10 
SHANYOU 559 127 95 9.06 
N 30 121 91 9.38 
TOX 3440-47-5-3-2-1 153 91 5.60 
IR 64 125 93 9.28 
P8 136 101 8.13 
IR 73435-29-3-3-1 112 89 8.54 
WAS 30-11-1-4-6-1 136 88 7.01 
JEQUITIBA 130 92 8.52 
IR 20913 104 116 6.62 
C3563-B-5-1 126 92 6.83 
IR 74052-165-3-2 142 90 7.95 
IR 74052-54-3-2 139 97 6.29 
WAB 365-B-2-HI-HB 114 108 3.86 
IR 72 135 72 7.94 
CT 9882-16-4-2-3-4P-M 125 81 7.05 
SPR 85013-5-2 126 98 7.52 
ITA 328 153 95 5.49 
OM 1271 121 110 9.29 
IR 50 111 82 7.69 
M1-6148 UL 112 92 8.20 
CAN 8487 112 91 7.98 
IR 73003-151-2-3-1 139 83 7.21 
WAS 43-13-1-1-3-3 99 76 7.39 
PSB RC2 136 80 7.45 
BURDAGOL 132 94 7.79 
H12-24-1-3 104 75 5.60 
IR 73013 139 93 7.15 
PSB RC2 136 84 8.26 
CT 9506-44-2-1-2-M-1-3P-M-1 119 90 7.92 
HEI BAO 94 69 2.72 
GUI 4 XUAN 111 93 7.21 
PR 23426-66 126 77 7.43 
IR 72 130 72 7.28 
TOX 3055-10-1-1-1-1-2 155 86 3.00 
CAN 8598 132 96 6.13 
M1-6-120 UL 121 103 8.12 
IR 73719-23-3-3-1 136 78 6.89 
IR 73546-66-1-1-1 94 111 5.69 
IR 20913 137 86 7.42 
TOX 3118-6-E2-3-2 139 99 7.62 
BA GUI ZHAN 115 98 8.57 
WAT 310-WAS-B-28-8-3-3-1 115 89 7.78 
IR 50 110 83 7.75 
IR 59656-5K-1 110 87 7.98 
IR 72895-17-2-3-2 132 90 7.96 
C 4249-1-2-2-1-2 116 93 8.33 
IR 74052-297-2-1 136 99 8.20 
IR 64 126 87 8.53 
IR 73415-49-2-1-3 129 83 6.73 
OM 95-3 104 83 6.20 
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Table 6 Agronomic characters of entries in IIRON-II, 2003 

Variety 50% Flw. 
(Days) 

Plant Height 
(cm) 

Yield 
(t/ha) 

IR 50 111 80 6.96 
IR 72158-11-5-2-3 132 86 8.26 
IR 71780-1-1-3-2 123 93 7.39 
IR 72 126 75 7.53 
IR 72176-140-1-2-2-3 123 95 7.95 
IR 71698-193-3-2 132 94 5.43 
IR 64 121 93 7.82 
IR 72176-307-4-2-2-3 125 96 6.49 
IR 71676-34-1-1 132 80 6.13 
IR 20913 104 110 4.74 
IR 73933-8-2-2-3 132 100 6.99 
IR 73974-143-6-2-2 130 98 7.14 
PSB RC2 136 84 6.73 
IR 50 111 84 7.00 
IR 73896-51-2-1-3 136 84 7.69 
IR 72967-94-3-1-1 135 88 7.56 
IR 72 126 79 6.81 
IR 71693-111-6-2-2 125 92 5.91 
IR 71700-247-1-1-2 125 113 6.77 
IR 20913 94 80 3.84 
IR 72165-63-2-3-3 126 92 6.17 
IR 73944-143-3-2-3-3 132 98 5.94 
PSB RC2 139 82 5.57 
IR 72981-92-1-1-2-2 128 93 7.45 
IR 72158-116-6 130 89 9.13 
IR 20913 105 111 4.21 
IR 69020-81-1-2-3-3-1-2 132 84 7.19 
IR 72967-12-2-3 132 89 9.14 
IR 50 111 84 7.17 
IR 72164-405-5-1-1 137 93 7.81 
IR 72164-201-1 131 96 5.14 
IR 64 125 91 7.58 
IR 72985-65-3-1 136 89 8.61 
IR 75268-45-2-5-3 127 93 4.16 
PSB RC2 135 80 6.11 
IR 73935-51-1-3-1 132 95 7.63 
IR 71701-28-1-4 126 81 7.84 
IR 20913 105 112 4.74 
IR 72164-352-2-5-5 136 89 8.95 
IR 72158-68-6-3 132 85 10.02 
PSB RC2 136 99 6.77 
IR 74295-22-2-2-2-3 130 128 7.67 
IR 67962-40-6-3-3 135 89 7.60 
IR 72 126 77 6.96 
IR 75282-10-3-3-2 126 99 7.43 
IR 72164-110-1-2 132 88 8.02 
IR 64 125 90 7.89 
IR 73907-53-3-2-2 130 95 8.35 
IR 68011-15-1-1-2-3 126 87 6.69 
IR 50 111 81 6.58 
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1.1.6 Observation of Nepal lines 

 
The objective of this trial was to assess the performance and general traits of 
Nepal lines across locations. The trial was carried out on-station in two 
locations, viz., Wengkhar and Bajo.  
 
The trial was laid out in randomized complete block design with three 
replications. Seedlings were planted at a distance of 20 x 20 cm spacing. 
Inorganic fertilizers were applied at the rate of 70:40:20 NPK kg/ha. Butachlor 
was applied at the rate of 1.5 kg a.i /ha to control broad leafed weeds. The 
results of the trials at two stations are presented in table. 
 
Table 7 Nepal rice evaluation trial, RC Wengkhar & Bajo 

Variety 50% flw in (days) Plant Height 
(cm) 

Yield (t/ha) 

 Wengkhar Bajo Wengkhar Bajo Wengkhar Bajo 

Hamili 112 124 58  82 6.17 6.99 
NR-10291 117 124 73  93 7.46 7.02 
Kancha 107 124 74  82 7.02 4.83 
NR-10353 116 135 82  95 5.36 6.59 
242 111 118 92 96 6.32 6.59 
NR-10375 110 118 98 86 6.15 6.78 
Taichung 112 122 98 96 5.94 5.10 
NR-10276 110 122 105 116 7.17 6.69 
Khumal 6 109 122 109 125 8.98 8.21 
Khumal 4 116 124 113 121 7.48 6.02 
Nakila 
(Local) 

109 - 145 - 4.85 - 

Local 
Zakha 

- 126 - 125 - 3.45 

 

 
1.1.7 On-farm trials on High altitude Rice Varieties 

 
With the initiative of Dzongkhag Agriculture of Gasa, RC Bajo and RC 
Yusipang collaborated in conducting an on-farm trial on high altitude rice 
varieties. The objective of the trial was to study the potentials of rice 
cultivation and to introduce new rice varieties in cold regions of Gasa.  
 
The trial was carried out at Chuwarwog, Damji geog, at an altitude of 2250 
masl. Two high altitude varieties released by RC Yusipang, Yusiray Maap and 
Yusiray Kaap, were evaluated for yield performances and farmersô 
acceptability. Seeds were sown in dry beds on 13- 14th March 2003 and 
transplanted on 7th April 2003. The crop was managed as per the farmersô 
management conditions. The results are presented in the Table 8. 
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Table 8 Results of high altitude trial at Gasa, 2003 

Variety Village Yield t/ha Farmers feed back 

Yusiray Kaap Churawog/Damji 5.17 Higher yield then local 
Good taste 
Matures early 
Difficult to thresh 
Damage by rat and birds 

Yusiray Maap Churawog/Damji 4.33 

Local Churawog/Damji 4.20 

 
 

1.1.8 BUCAP activities 2003-2004 (West-Central Region) 
 
Introduction 
In 2003, BUCAP was implemented in two locations in the west central region 
of Bhutan, namely Thangu and Nob Sechekha. The cropping season for 
Thangu site begins from May and ends by December whereas for Nob 
Sechekha the cropping season starts from March and ends by November. In 
all, Thangu has experienced third year/season of BUCAP implementation 
since 2001 and for Nob Sechekha it is the second year of BUCAP 
implementation.  
 
Farmers Field School at Thangu (Thedtso geog) 
A total of 18 farmers were involved in this farmers filed school. Mrs. Pema 
Lhaden, AAEO of Thedtso, assist in the field exercises in close collaboration 
with the research centre. Following field activities were implemented through 
the BUCAP project. 
 
Participatory Variety Selection 
The objectives of this activity are: 

¶ To facilitate farmersô access to varieties/genetic materials thereby 
promoting agricultural diversity 

¶ To initiate and induce Participatory Variety Selection in the community 
and strengthen the capacity of farmers towards Participatory Plant 
Breeding (PPB) leading to better PGR management 

¶ Identification of promising local parents to be used in PPB in future 
 
A total of 18 farmers were involved in conducting this activity. The study 
included nine varieties of rice including local, standard checks and 
segregating populations.  
 
The activities were carried out as per the seasonal calendar planned by 
farmers during the planning meeting. A field day was conducted during the 
harvest time. Farmers used simple tool of phenotypic assessment of individual 
varieties by ranking them into good and bad varieties in addition to the yield 
performances. Most farmers ranked SPR 87036-7-1-1-2 as the good line, 
which also correspondingly showed very good crop cut yield. Hence, few 
varieties were selected similarly based on the preference ranking and yield 
criteria by the farmers for further evaluation in the ensuing season. Results of 
the field day are presented in Table 6. 
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Farmers and extension taking crop cut of PVS plot 

Table 9 Preference ranking & yield of PVS plot, 2003 

Sl. No Variety Farmers 
Ranking 

Researcherôs 
Ranking 
 

Yield t/ha 

Good Bad Good Bad  

1 IR 64683-87-2-2-3-3 6 3 5 -  8.77 
2 Guojing 4 6 6 4 -  8.82 
3 SPR 87036-7-1-1-2 10 5 4 2  8.87 
4 CNAX 4506-3-2-2-1-B 2 2 - 2  8.62 
5 UPR 84-21 4 7 - 1  8.17 
6 ZHONGYO 5 10 5 - -  7.52 
7 IR 62467-B-R-B-F60-1-B 6 5  5  7.70 
8 Dago Yangkum 1 5 - 5  1.57  
9 IR 64 9 3 2   8.82 

 

In general, this activity 
has imparted farmers 
with the knowledge of 
variety selection 
through participatory 
approach that could be 
employed in future 
during the Participatory 
breeding activities. 
Variety selection would 
result in identifying 
promising variety for 
release by farmers, 
adding to the existing 
genetic diversity of the 
locality. 
 
Yield assessment of local varieties 
This was a follow up activity of seed selection (panicle selection) of three local 
varieties conducted by FFS in the previous two years. The activity was 
targeted to study the yield improvement of local varieties through proper seed 
selection against the traditional practices. The crop cut results obtained by 
FFS during the field day conducted during harvest time is presented in Table 
10.  
 
Table 10 Yield comparison of farmer's seed & FFS seed 

Sl. No Variety Yield (t/ha) 

FFS selected 
seed 

Traditional selection 
practices 

1. Apa Dogo 4.70 4.05 
2. Dago Yangkum 3.70 3.35 
3. Nabja 6.25 4.55 

 
Result shows a promising gain in yield of local varieties through seed 
selection method employed by FFS against the traditional practices. This is 
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indicative of improvement of land races through seed selection which would 
promote cultivation of locals and hence conservation. 
 
Rice Farmers Field School at Nob Sechekha (Guenshari) 
At Nob Sechekha the FFS is run with the objective of conservation 
development and use of local rice genetic resources. Mr. Yeshey Jamtsho 
replaced Mr. Gyeltshen as the AAEO of the Guenshari geog who assist in 
field exercises. In view of the above objectives following activities were carried 
out in the year 2003 by Farmersô Field School at Nob Sechekha. 
 
Participatory Variety Selection 
 
The objectives of this activity are: 

¶ To facilitate farmersô access to varieties/genetic materials thereby 
promoting Agrobiodiversity 

¶ To initiate and induce Participatory Variety Selection in the community and 
strengthen the capacity of farmers towards Participatory Plant Breeding 
(PPB) leading to better PGR management 

¶ Identification of promising local parents to be used in PPB in future 
 
A total of 9 high altitude rice varieties, five locals and four improved varieties 
for similar agro-climatic zones were evaluated through participatory selection 
method. Eleven member farmers of the FFS were involved throughout the 
activity implementation. The activities were carried out as per the seasonal 
calendar planned previously by farmers.  
Plot size:  Large single plots 
Sowing date:  25/03/03 
Transplanting date: 17/06/03 
FYM:   1500 kg/ha 
Butachlor:  5 kg a.i/ha 
 
A field day was conducted during the harvesting of the study plots wherein all 
the member farmers were engaged in assessing the performance of the lines. 
Farmers evaluated the test lines according to their criteria and yield was the 
most important criteria for evaluation. The result of crop cut conducted by 
farmers during field day is presented in the Table 11. 
 
Table 11 Crop cut results of PVS, 2003 

Sl. No Variety  MC 
% 

Yield 
Kg/plot 

Yield 
T/ha 

1 Bunap Naap 17 3.30 5.50 
2 Bunap Kaap 19 3.70 6.00 
3 Wangda Kaam 20 2.90 4.70 
4 Phulaychu 20 3.50 5.65 
5 Gyemja Maap 20 3.20 3.25 
6 Khangma Maap 16 2.00 3.25 
7 PP2-38-4 20 3.40 5.47 
8 Yusiray Kaap 19 2.00 3.35 
9 Yusiray Maap 17 3.10 5.17 
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Bunap Kaap yielded the highest with 6.0 t/ha followed by Phulaychu and 
Bunap Naap with yield of 5.65 t/ha and 5.50 t/ha respectively. These varieties 
were identified as the potential local parents for PPB in future.  Among the 
improved varieties Yusi Ray Maap yielded the highest (5.17t/ha). In general, 
improved lines yielded lower than local varieties under the study condition. 
However, single year of evaluation is not enough to ascertain the performance 
of these lines and farmers felt the need to do further evaluation of these 
improved varieties.  
 
This activity has been beneficial to farmers in terms of strengthening their 
capacity in variety evaluation though participatory method. Participatory 
Variety Selection is expected to lead farmers towards Participatory Plant 
Breeding, strengthening farmersô capacity in development and conservation of 
their rice genetic resources. Besides, identifying potential parents for PPB, 
eminent in near future, is a notable achievement.  
 
Seed selection of local rice varieties 
 
Yield of local varieties deteriorates over the years due to developmental 
variation, mechanical mixture, natural crossing with undesirable types, 
diseased plants, off-type plants and selective influence of certain diseases. 
Hence, this activity was aimed to improve the quality of seed through panicle 
selection and bulking, an improved method of seed selection over their 
indigenous practices. Improvement in quality of seed expected to enhance 
yield of local varieties, which in turn would promote conservation of the same.  
 
Two varieties of local rice, Phulaychu and Bunap Naap, were cultivated in 
single large plots under farmersô management conditions. Farmers carried out 
seed selection on above two varieties. The methods employed were panicle 
selection and bulking. 3-4 kg of pure seed for each variety were obtained 
which shall be multiplied in the ensuing season. The produce shall be than 
distributed to member farmers for their cultivation.  
 
Field visit of BUCAP FFS to RNRRC Bajothang 
 
Farmers form two project sites and respective extension agents of the geogs 
visited the research centre at Bajo. The study visit was aimed to strengthen 
farmersô capacity on rice genetic diversity and breeding methods that would in 
turn enhance their rice genetic resource management. 
 
Community Self Assessment to assess the performance of the project 
 
A ToT on Community Self assessment was conducted through SEARICE at 
RC Khangma wherein Extension agents form two project sites of West-central 
region and a researcher from RC Bajo also participated.  
 
In following to the above, Self-Assessment exercises at the community level 
were conducted at each BUCAP implementation sites to assess the 
performance and outcomes of the project. Farmers were proactively involved 
in the assessment exercises. The results of the Self-Assessments were 
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presented during the National Consolidation Workshop, held by SEARIC and 
NBC at Zangdopelri Hotel, Punakha. (Refer a separate report on BUCAP 

Community Self Assessment, West Central Region, NBC). 

 
Seed Maintenance and production of released varieties 
 
A total of 2965 kgs of pre-
basic and basic seeds of 
eleven varieties of rice 
were produced for supply 
to DSC and future research 
use. 
  
 
 
 
 
 
 
 
 
 
Table 12 Details of rice production, 2003 

Sl. No. Variety Pre-basic (Kg) Basic (Kg) Total (kg) 

1 BR 153 45 - 45 
2 Bajo Kaap 1 150 300 450 
3 Bajo Kaap 2 230 350 580 
4 Bajo Maap 1 130 595 725 
5 Bajo Maap 2 120 375 495 
6 IR 64 125 300 425 
7 Kashmiri Basmati  50 50 
8 Milyang 54  140 140 
9 BW 293  15 15 
10 No 11  40 40 
Total 800 2165 2965 

 
1.1.9 Crop Production Management 

 
Nature Farming using EM technology  
 
EM activities were started in 1995. Since then a demonstration plot on Nature 
Farming has been established to evaluate as well as demonstrate the merits 
of organic agriculture and the value-addition of EM.  
 
Table 13 Grain yields (t/ha) of various crops, 1996-2004 

Crop Year 

96-97 97-98 98-99 99-00 00-01 01-02 02-03 03-04 
Rice 8.7 4.4 5.05 6.26 6.50 6.60 6.80 5.73 
Wheat 0.766 1.25 1.058 1.2 1.9 1.5 2.33  
Mustard 0.26 0.27 0.406 0.485 0.49 0.26 0.142  
Maize 6.37 5.82 6.84 7.7  5.0 5.25 4.5 
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The yields as presented in the Table 13 and figure below are good and 
comparable to those where agro-chemicals may have been used. Yield of rice 
for the first year was high because the field was under green manure 
(Sesbania aculeata) for more than 3 years which increased rice yield. After a 
drastic decrease in the following year, rice yield has gradually stablised to 
5.73 t/ha. The yield for wheat for 1999-00 was good (1.9t/ha) and gradually 
increased to 2.33 t/ha. The yield of maize in the year 2003-2004 is 4.5 t/ha, a 
slight decrease compared to the past years.  
 
1.2 Maize Research 
 

1.2.1 Seed Maintenance and Production of released varieties 
 
A total of about 260 kg of four corn varieties/types were produced for research 
use. Below Table shows the details of maize seed production. 
 
Table 14 Details of maize seed production, 2003 

Sl. No. Variety/type Amount (kg) 

1 Super Sweet Corn 80 
2 Popcorn 20 
3 Khangma Ashom 1 40 
4 Khangma Ashom 2 120 
Total 260 

 
1.3 Minor Cereals 
 

1.3.1 Seed Production and maintenance Limithang Kongfu 1 & 2 
(Millet) 

 
The objective of this activity is to maintain and produce seed of millet varieties 
released from Khangma for research and unforeseen imminent use. A total of 
20 kgs of seed was produced for two varieties, Lingmethang Kongfu 1 and 
Lingmethang Kongfu 2. 
 
1.4 Wheat Research 
 

1.4.1 Wheat Advance Yield Trial  
 
The trial consisted of five varieties from India and three standard checks. The 
objective of this trial was to critically assess the performance of these lines 
under Bhutanese conditions. The trial was laid out in complete randomized 
block design with three replications. A spacing of 20 x 20 cm was maintained 
between plants. Inorganic fertilizer was applied at the rate of 60:30:20 NPK 
kg/ha with half a dose of N top-dressed at 35 days after germination. Regular 
hand weeding was done.  
 
Amongst the test lines, Bajoka 1 yielded the highest with 2.0 ± 0.9 t/ha 
followed by UP 262 with an average yield of 1.9± 0.9 t/ha. The results of the 
trials are presented in the table below 
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Table 15 Agronomic traits of Wheat AT, 2003 

Varieties Maturity days Plant height Yield (t/ha) 

Bajoka 1 142 100.7 2.0 

Sonalika 142 95.3 1.7 

Raj 3077 142 102.3 1.6 

PBW 343 136 86.0 1.6 

HD 2189 142 90.0 1.7 

UP 262 138 87.0 1.9 

UP 2338 137 83.3 1.4 

Bajoka 2 136 102.7 1.1 

LSD 0 13.15 0.40 

CV % 0 4.20 9.70 

 
1.4.2 Seed Maintenance and Production of released lines 

 
About 565 kg of seed of three released varieties of wheat was produced and 
maintained at RC Bajo to supply breederôs seed to DSC and further research 
use. The details of production are listed in the Table 16. 
 
Table 16 Wheat Seed production, 200-2003 

Sl. No. Variety Quantity (kg) 

 Sonalika  326 
 Bajoka 1 185 
 Bajoka 2 55 
Total 566 

 
1.5 Grain Legumes 
 

1.5.1 Soybean Observation Trial 
 

The objective of the trial was to assess and evaluate the performance of 
soybean lines under different agro-ecological conditions of Bhutan. The trial 
design was laid out in single plot and a spacing of 30 x 30 cm was maintained 
between plants. The test lines showed poor germination and pod formation 
across locations. Hence adequate yield data could not be obtained. Table 17 
presents some of the agronomic data recorded from two on-station trials, 
Jakar and Wengkhar.  
 
Table 17 Soybean Observation Trials, 2003 

Treatment Days to Maturity Yield  (t/ha) 

Jakar W/khar Jakar W/khar 

Chinese Black Soybean 1 203 134  0.92 0.081 
Chinese Black Soybean 2 203 203 1.26 0.62 
Japanese Black, Grade L  203 134 0.35 0.08 
Japanese Black Soybean 1 203 130 0.97 0.05 
Japanese Black Soybean 
Grade LL 

203 134  1.33 0.30 

Khangma Libi 2  - 130 - 0.86 

Khangma Libi 1 (AGS 258) - 134 - 0.62 
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1.5.2 Seed Maintenance and Production of released varieties 

 
A total of 13.5 kg of three released varieties of Soybean, AGS 258, Bragg, GC 
60184-273 (Khangma Libi) was produced at RC Bajo for further research and 
extension use. In addition, about 16 kgs of promising groundnut lines were 
also produced for the purpose of on-farm trials for the ensuing season. Seed 
production and maintenance were also done for the two local varieties of 
mungbean from Tsirang. The details of seed production in grain legumes for 
2003-2004 are provided in Table 18.  
 
Table 18 Seed production of grain legumes, 2003 

Sl. No.  Variety Quantity (kg) 

Soybean 
 AGS 258 4.5 
 Bragg 4 
 GC 860184273 (K Libi 2) 5 
Groundnut 
 Kadiri 3 
 ICGV 87920 3 
 ICGV 88699 10 
Mungbean 
 Tsirang Local Yellow 2 
 Tsirang Local Black 2.5 

 
1.6 Oilseeds Research 
 

1.6.1 Mustard Observation trial- BARI lines 
 
The trial was conducted with an objective to evaluate the performance of 
mustard lines from BARRI, Bangladesh, under the Bhutanese agro-climatic 
condition. A total of seven varieties including three released varieties as the 
standard checks, were evaluated for yield, maturity days, flowering time and 
pest and disease incidences. The trial was laid out in single observational 
plots of size 10 sqm. Table 19 presents observations from the trial. 
 
Table 19 mustard observation trials 2003-2004 

Variety 50% flw Mty date Pest &disease inc. Yield/ 
plot (gm) 

Yield in 
t/ha 

Sonali 
sarisha 

19/1/04 29/3/04 Aphids, larvae of 
cabbage butterfly 

100  0.10 t/ha 

BARI 
mustard 2 

23/1/04 6/4/04 Aphids 300  0.30 t/ha 

BARI 
mustard 6 

19/1/04 26/3/04 Severe aphids, larvae 
of cabbage butterfly 

140  0.14 t/ha 

BARI 
mustard 9 

19/1/04 29/3/04 White rust 190  0.19 t/ha 

Bajo Peka 1 
(BSA) 

23/1/04 29/3/04 Mild aphids 450  0.45 t/ha 

Bajo Peka 2 
(PT- 30) 

21/1/04 29/3/04  120  0.12 t/ha 

M ï 27 19/1/01 29/3/04  60  0.06 t/ha 
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1.6.2 Selection of lines from Mass Selected mustard 

 
In the year 2001-2002, different modern and local cultivated varieties of 
mustard were raised and seed yields were bulked together. In 2002-2003, the 
same bulked lot was planted and selection carried out. Seeds from every 10 
rows were collected and assigned selection number, which shall form the 
base of accession numbers for evaluation next season. A total of twenty-three 
selections were made from the whole lot and their yields noted (Table 20).  
 
Table 20 Selection numbers of mustard, 2002-2003 

Sl. No. Selection Number Seed yield 
(kg) 

1 Bajo Selection 1 1.95 
2 Bajo Selection 2 2.29 
3 Bajo Selection 3 1.65 
4 Bajo Selection 4 1.50 
5 Bajo Selection 5 1.52 
6 Bajo Selection 6 2.20 
7 Bajo Selection 7 2.34 
8 Bajo Selection 8 2.04 
9 Bajo Selection 9 1.74 
10 Bajo Selection 10 1.66 
11 Bajo Selection 11 0.90 
12 Bajo Selection 12 1.03 
13 Bajo Selection 13 1.07 
14 Bajo Selection 14 1.40 
15 Bajo Selection 15 1.06 
16 Bajo Selection 16 1,91 
17 Bajo Selection 17 1.40 
18 Bajo Selection 18 1.10 
19 Bajo Selection 19 1.15 
20 Bajo Selection 20 2.17 
21 Bajo Selection 21 1.76 
22 Bajo Selection 22 1.86 
23 Bajo Selection 23 1.54 

 
1.6.3 Seed Maintenance and Production of released oilseed crops 

 
A seeds of five released varieties of mustard was maintained for research and 
supply to DSC. Details of seed production are provided in Table 21 below.  
 
Table 21 Mustard Seed Production (2003- 2004) 

Sl. No. Varieties/type Quantity 

 BSA ï Pre basic 43 kg 
 BSA ï Basic 6 kg 
 T ï 9 3.2 kg 
 M ï 27 1.7 kg 
 PT ï 30 2.6 kg 

 
 



RNRRC BAJO ANNUAL REPORT 2003 -2004                                                                         Page 35 

Horticulture  

 
 
 

 
 
 
 
 
 
 

 
 
 HORTICULTURE 

RESEARCH 



RNRRC BAJO ANNUAL REPORT 2003 -2004                                                                         Page 36 

Horticulture  

2 HOTRICULTURE RESEARCH  
 
2.1  Subtropical Fruits and Low Chilled Temperate Fruits and Nuts  
 

2.1.1 Peach variety evaluation 
 
The trial was terminated, two peach varieties released for general cultivation. 
Floridasun released as Bajokham-1, an early maturing variety and July 
Elberta as Bajokham-2, a late variety for general cultivation in altitude of 1300-
2000masl. RNRRC-Bajo is maintaining two released varietiesô germplasm 
(mother plant) as we are mandated to so (for detail see annual report 2002-
2003). 
 

2.1.2 Almond Variety Evaluation 
 
The trial has been terminated with effect from this year; the Variety Release 
Committee, Ministry of Agriculture, notifies Drake, Texas, Dhebar Bhadan and 
Kagzi for cultivation in May 2004. We maintained above four almond cultivarsô 
mother plant or scion óBankô (refer RNRRC-Bajoôs annual report 2002-2003). 
 

2.1.3 Grapes Variety Evaluation 
 
The grapes variety evaluation trial was established in 1994 and 1999 with the 
support of Integrated Horticulture Development Project (IHDP-I & II), Ministry 
of Agriculture. The objectives of this trial are to select the suitable almond 
cultivars for dry sub-tropical ecological zones and to evaluate the feasibility of 
grapes cultivation in Bhutan. 
  
Nine cultivars of grapes with ten plants each in a single plot were planted in 
1994 and four additional cultivars in 1999 with a spacing of 1.5m from plant to 
plant and 2m between the rows. The nine grapes cultivars introduced in 1994 
are: Muscat, perlette, chasselas, pinot blanc, Gamay-N, Cab Franc, Pinot 
Noir, Monduese and Chardornnay. The cultivars introduced in 1996 are: 
Protland, Campbell and Stuebern and in 1999 Muscat of Allexander, 
Calmeria, Ruby seedless, Waltham and Sultana M12 were introduced. The 
vines trained into trellis and pergola system. The plants were irrigated during 
the dry period coinciding with the time of flowering and fruit setting period 
(February to April). Weeding, basin making and mulching were done as 
appropriate. The manure and fertilizers were applied as appropriate The 
parameters considered for evaluation were time of crop maturity, yield and 
above all bunch and berry qualities and pests problems.  
 
Of all the grapes cultivars, perlette and Muscat of Alexander are the best table 
cultivars. Perlette is identified as the earliest grapes cultivars maturing by the 
mid of June thereby in most of the time escaping the powdery mildew disease, 
however it is good to spray calaxin to as a prophylactic spray before the onset 
of pre-monsoon to control this disease. Muscat of Allexander is the late 
cultivar maturing by Early August in the mid altitude areas. There was no 
significant difference in yield among the various cultivars except proper yield 
could not be recorded due to severe birds and wasps damage. Grapes 
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F. Beauty 

cultivation in mid altitude areas of Bhutan is very expensive as we need to 
protect it from the birds, fruit fly and wasps through netting or by wrapping 
individual bunch with perforated polybags. Powdery mildew is very severe and 
needs frequent sprays to control it.  
 
Later introduced grapes cultivars such as calmeria, Ruby seedless, Walthem 
and Sultana M12 have started fruiting but not yet harvested since the yield is 
very small. Muscat of Alexandria fruited heavily this year and it is best table 
cultivars evaluated. It has no problems of fruit splitting unlike other cultivars 
though it is late maturing, coinciding with monsoon rain. Perlette and Muscat 
of Alexandria were released for general cultivation in the mid altitudes areas 
during 10th Variety Released Committee meeting in May 2004. 
 
The trial will be continued for few more years till we find effective measures to 
protect the fruits damage by birds, fruit fly and wasps which is very severe and 
to the extent of having no harvest at all.  
 

2.1.4 Maintenance of Fruits mother plant or Scion óBankô 
 
The mother plant or scion óBankô of newly released Bajo apple, Bajokham-1, 
Bajokhamchu-1, Bajolea-1, perlette, Muscat of Alexandria, Drake, Texas, 
Dhebar Bhadan and Kagzi for general cultivation are being maintained in this 
Centre as mandated. We had informed DSC and private nursery growers the 
availability of mother plants of these crops. We also maintained 28 citrus 
cultivars as a germplasm collection and sufficing the sources of scion wood. 
 

2.1.5 Pear variety observation 
 
Pear variety observation was established in 1994 with an objective to select 
variety suitable for mid altitude dry sub-tropical agro-ecological zone. Tsirang 
local, China, Gala, Flemish Beauty were the four varieties evaluated. There 
was only two plant per variety planted with a spacing of 5m x 5m. They are 
trained into open-centre system. Annual pruning, weeding, basin clearing, 
mulching, irrigation, fertilizer 
application and fruit thinning were 
done as appropriate. 
 
Of all the varieties evaluated, 
Flemish Beauty and China have 
similar fruit shape (bell-shape) 
and eating quality (sweetness). 
They are best varieties among the 
variety evaluated. Gala and 
Tsirang local fruits are round in 
shape and slightly acidic in taste. 
Gala has smooth fruit skin while 
Tsirang local has rougher with 
granulated fruit peel. There was no significant yield difference among the 
varieties tested. The plant growth and yield performance of all the varieties 
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evaluated were excellent under Bajo condition. All the pear varieties except 
Tsirang local are susceptible to birds and wasps damage.   
 
Flemish Beauty was released in 2004 for general cultivation as Bajolea-1. 
The fruit is large, ovate, smooth and attractive with average diameter of 
5.33cm and length of 6.37cm. The flesh colour is pure white with a lot of juice. 
It has a TSS value of 14%, which is sweet for pear. It has originated as 
chance seedling in Belgium. The tree is big, spreading due to more branching, 
and a high yielder, but susceptible to fire blight. It is a self-fertile and a good 
pollenizing cultivar as well. It matures in first week of August under Bajo 
condition. It is recommended for cultivation in altitudes of 1300 - 2300m. The 
pear trial is terminated and mother plants of released cultivars will be 
maintained. 
 

2.1.6 New fruits and nuts variety evaluation 
 
The fruits and nuts variety evaluation initiated in this financial year are: 

¶ Persimmon variety evaluation 

¶ Japanese pear variety evaluation 

¶ Walnut variety evaluation 

¶ Chestnut variety evaluation 

¶ Avocado Multi-location variety evaluation 
 
Production management 
 

2.1.7 Peach seeds germination trial 
 
An experiment was conducted to investigate the effects of time of sowing and 
chilling treatment under mid-altitude dry subtropical climatic areas on peach 
seeds germination percentage and seedling survival rate. Peach seedling is 
used for raising peach rootstock. The treatment consists of: 

1. October sowing without artificial chilling treatment,   
2. January sowing with 1.5 months chilling treatment at 4oC  
3. March sowing with 3 months chilling treatment at 4oC  

 
100 peach seeds were sown in poly pots in mid of October 2003, January and 
March 2004. All these seeds were sown in the poly pots of same size, potting 
mixture and all other growing conditions being similar to all the treatment. The 
germination of all treatment was observed at weekly intervals and last count of 
germination was done 2 months after March sowing. Number of survival of 
germinated plant of all treatment was recorded in August 2004. 
 
The germination percentage was significantly higher for March sowing 
compared to other time of sowing, January sowing, resulting to lowest 
germination. There was 50% germination of peach seed sown in the month of 
October though there was no chilling treatment provided indicating that natural 
chilling over the winter breaks its dormancy under Bajo conditions. However, 
soil moisture needs to be maintained at field capacity over a period of 5 
months in pots or nursery bed where seeds are sown, otherwise no 
germination takes place. October sowing took the longest time (> 5 months) 
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for germination after sowing while March sowing took less than 3 weeks for 
germination after sowing.  
 
It may be concluded from this trial that moist chilling treatment at 4oC for a 
period of 3 months and sowing in the month of March is best for getting better 
results for peach seedling production intended for rootstock. If sown earlier 
than this, germination percentage will be less, nursery maintenance cost high 
thereby effecting cost of seedlings. 
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 Figure 1: Peach seed germination observation 

 
2.1.8 Pear, persimmon and chestnut germination trial 

 
The trial was conducted to investigate the effects of time of sowing and 
chilling treatment under mid- altitude dry subtropical areas for local pear, 
persimmon and chestnut seeds germination percentage and seedling survival 
rate. This is done for purposes of raising rootstock of above crops. The 
treatments consist of: 

1. October sowing of each crop seeds without artificial chilling treatment,   
2. January sowing with of each crop seeds and 1.5 months chilling 

treatment of seeds at 4oC  
3. March sowing with 3 months chilling treatment at 4oC  

 
100 seeds each of pear, persimmon and chestnut were sown in poly pots in 
mid of October 2003, January and March 2004. All these seeds were sown in 
the poly pots of same size, potting mixture and all other growing conditions 
being similar to all the treatment. The germination of all treatment was 
observed at weekly interval time and last count of germination was done 2 
months after March sowing. Number of survival of germinated plant of all 
treatment was counted in August 2004. 
 
No germination of pear seed sown in the month of January and 2% 
germination for October and March sown pear were observed. Similarly, there 
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was no germination of chestnut for all treatments. There was 31 % 
germination for October sown persimmon seeds and 5%gpermination for 
other two treatments. The survival rate of persimmon sown in the month of 
October was less than 15% due to hypocotyls burning by the scorching winter 
sun. To offset this problem, shading of persimmon nursery might help to 
reduce seedling mortality. 
 
Either the local pear and chestnut seeds are not viable or the growing 
temperature is too hot in spring under Bajo condition since these are 
temperate fruit crops and mild climatic condition are ideal for their growing. 
Future works on pear and chestnut must continue with collection of different 
types of local pear and chestnut and nursery trial be conducted under mid 
altitude conditions. 
 

2.1.9 Avocado grafting trial 
  
The avocado grafting has eluded the effort of Ministry of Agriculture as of now. 
The private nursery, Druk Seed Corporation and Horticulture Research 
Program have used local avocado as rootstock for grafting and failed to 
produce grafted plant. This has resulted to an experiment to evaluate the graft 
compatibility between local avocado and improved avocado. The treatments 
were: 

1. Improved scion cultivar grafted onto improved avocado seedlings 
2. Improved scion cultivar grafted onto local avocado seedlings 

 
The cleft grafting of Bacon, Hass, Zutano scion (improved avocado) on local 
avocado seedlings was done in the month of April and May 2004 with same 
scion cultivar grafted on the improved avocado seedlings as a control. 20 
Grafts were made for each treatment for each time of grafting. The 1-2 
months old rootstocks and cupper colour stem to light green stem were used 
and pencil size scion woods were grafted. The grafts were maintained in 75% 
shade house in a poly pots for a period of two months. The plants were 
irrigated as appropriate. The graft assessment was done one month after 
grafting and graft survival assessment was done two months latter. 
 
The result was striking as there was 95 % graft success when improved 
cultivar was grafted on improved avocado seedlings for both months and 90% 
graft survival rate when evaluated 3 months after grafting. Interestingly there 
was only 5% percent graft success when improved cultivar was grafted onto 
local avocado seedlings and none of these grafted plants survived beyond 2 
months after grafting. The sprouted scion starts to decline by drying up from 
the trip and eventually scion and graft union portion of the plant get desiccated 
and dead, surviving only the stock plant. It may be concluded from this trial 
that graft in-compacpatibility exist between the local and improved avocado 
 

2.1.10 Nursery management and plant propagation 
 
The nursery management and plant propagation techniques assessment go 
side by side with crop variety introduction and evaluation. The propagation 
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techniques successfully tested and planting material of various fruits and nuts 
crops multiplied areas as in table below. 
 
Table 22 Grafting technique and no. of promising fruits and nuts cultivars 
produced 
Sl.No. Crop Grafting 

Technique 
No. of 
planting 
materials 
produced 

Remarks 

1 Sub-tropical 
apple 

Whip 300 All the planting materials 
are used for establishing 
on-farm demonstration and 
on-station research trials. 
Some of the planting 
materials also made 
available to Schools, 
Dzongkhag administration 
and other Govt. 
organization on request. 

2 Disease free 
Citrus rootstock 

T-budding 800 

3 Peach Whip 100 

4. Apricot Whip 100 

5 Walnut Whip 200 

6. Pecan roostocks 
and grafts 

Whip 300 

7. Pomegranite Cutting 100 

8 Guava Air-
layering 

20 

9 Citrus rootstock Different 
Rootstock 

1200 All these rootstock will be 
used for propagating the 
promising cultivars that are 
to be used for establishing 
on-farm demonstration 
orchard. 

10 Walnut  rootstock 500 

11 Avocado 
rootstock 

100 

12 Apple rootstock 200 

13 Peach rootstock 300 

14 Apricot rootstock 100 

15 Pear rootstock 4 

16 Persimmon Rootstock 15  

 
2.1.11    On-farm Fruit and Nuts demonstration orchards 

 
The promising cultivars of various fruits and nuts are taken to on-farm serving 
the multi-purposes such as of demonstrating the new crops, crops 
management to the farmers and it also serves for multi-location evaluation of 
different fruits and nuts cultivars. We have established two demonstration 
orchards of assorted fruits crops in each five Dzongkhags of West-central 
region and details are as in table below. 
 
Table 23 Details of demonstration orchards                                                                                                                                                                                                                                                                                        
Crop cultivars Year 

plante
d 

Location Dongkhag Remarks 

Walnut Thinshell 2002 Yamena, Kabji, 
Omtekha, Dagapela, 
Tashiding, Tshokana 
Salambi 

All five 
Dzongkhags 

Vegetative 
growth is 
good in all 
location and 
not yet fruited 

Pear Shinko 
Atago 
Chijero 

2003 Gasa, Yamina 
Kabji and Omtekha 

Gasa and 
Punakha 

Vegetative 
growth is 
good 
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Apple Bajo 
apple 

2000,2
003 

Kabji, Omtekha, 
Dagapela, Pinsa, 
Rubessa, Tashiding, 
Tshokana, Salambi 

All five 
Dzongkhags 
except in 
Gasa 

Fruited in 
Omtekha, 
Thedtsho, 
Dagapela 
and Kabji,  

Apple Red, 
Royal 
delicious 
& Lobo 

2002 
2003 

Yamena 
Gasa 

Gasa Good 
vegetative 
growth 

Peach Flordasu
n & 
Shani-
Punjab 

2001 
2003 

Yamina, Gasa, Kabji, 
Dagapela, Pinsa, 
Tashiding, Tshokana, 
Salmbi 

All five 
Dzongkhag 

Peach fruited 
and are 
farmers like 
it. 

Apricot New 
Castle 

2000 
2003 

Gasa, Rubesa, Kabji, 
Omtekha, Dagapela, 
Tshokana, Salambi & 
Tashiding 

All five 
Dzongkhag 

Not fruited 
yet 

Citrus Valencia, 
encore, 
bears, 
meyer, 
Satsuma
s, 
freemont 

1999-
2002 

All location except 
under Gasa 

All five 
Dzongkhags 
except in 
Gasa 

Bears and 
valentia 
started 
fruiting in 
Rubesa and 
farmers could 
not market it. 

Pomegr
anate  

Beedana, 
Khandari 

2000 
2002 

Rubesa, Kabji, 
Omtekha, Pinsa 

Wangdue 
Punakha 

Rubesa 
famer finds 
no difficulty in 
marketing 

Grapes Perlitte 2000 
2002 

Gasa, Kabji, Rubesa Gasa, 
Punakha 
&Wangdue 

Farmer finds 
it difficult to 
protect it from 
the pests. 

Pecan Western 
Schelley, 
Burket,  

2000 
2002 

Yamina, Kabji, 
Tshokana, Salambi, 
Pinsa, Rubesa, Lower 
Gasalo, Dagapela, 
Tashiding 

Five 
Dzongkhags 

Good 
vegetative 
growth and 
not fruited 
yet. 

Cheery Lopin 2003 Gasa Gasa  

Plum B. Heart 2003 Gasa Gasa  

Mango Dashehar
i, langra, 
Himsagar 

2001 
2003 

Rubesa, Pinsa, 
Omtekha Tshokana 

Wangdue, 
Punakga, 
Tsirang 

Not fruitted 

 Date 
Palm 

His 
Majesty 

2001 Pinsa 
Bhur farm 

Wangdue Poor growth 
in Pinsa and 
Bajo, Rabit 
feeding 
damange in 
Bhur farm.  

Avoc-
ado 

Hass, 
Reed, 
Sharwill 
& 
Shephar
d 

2004 Yamina, Rubesa, 
Omtekha, L. Gasalo, 
Salambi, Tshokana, 
Dagapela, Tashiding, 
Pinsa, Kabjisa & RC-
Bajo 

Gasa 
Wandue 
Punakha 
 
Tsirang and 
Dagana 

Multi-location 
trial 
established. 



RNRRC BAJO ANNUAL REPORT 2003 -2004                                                                         Page 43 

Horticulture  

 

Bajo apple performance is good in Omtekha, Rubesa and Dagapela and 
farmers really want to expand its cultivation. However, we cautioned them for 
its commercial cultivation since its fruit has very short shelf life (less than a 
week). It is good for local consumption, local market and not for export 
purposes. Pomegranates started fruiting in Rubesa and farmer finds it very 
easy to market in the local market and it has not fruited in other demonstration 
orchards.  
 
Lime and orange (Valencia) also fruited in Rubesa demonstration orchard but 
farmer finds it difficult to market both lime and Valencia. Lime has a huge 
market in India where it is a delicious part of every Indian meal. Through 
Valencia is sweet and internationally popular, Bhutanese and Indian people 
are not habituated in consuming oranges since it is difficulty to peel and 
requires either to be peeled with knife or extract the juice. It will take some 
time before South Asian market accepts it like the local mandarin. 
 
Peach (Flordasun and July Elberta) has fruited in Yamina, Kabji, Salami, 
Omtekha and Dagapela demo-orchards. All collaborating farmers except 
farmer from Yamina, Gasa Dzongkhag feels peach cultivars are better than 
the local cultivars and found no difficulty in marketing them. Yamina farmers 
have about 30kg/tree fruits harvested but could not sell since market is far, 
farmer feels fruits are inferior in quality compared to local losukham prevalent 
in the area and time of harvest of both improved and local peach coincide in 
high elevation like Yamina (1900m). Therefore from this multi-location trial it 
may be concluded that the market acceptance of newly released peach 
cultivar ïBajokham-1 and 2 is high in low and mid altitude region, basically 
these fruits particularly Bajokham-1 appears first in the market and fetches 
premium price and not so if they are planted high elevation of 1900m and 
above. 
 
Preliminary results of date palm trial showed good vegetative growth at Pinsa, 
Baychu and Bhur farm and very poor growth at Bajo Research Centre 
indicating that date palm would not perform well under Bajo and alike climatic 
conditions (1300m). Date palm vegetative growth indicates that it can do well 
in areas of 900masl and bellow experiencing intense heat in summer and mild 
winter. However, it is too early to say that it can do well in above-mentioned 
areas mainly due to the fact that a wet season at the time of flowering and fruit 
ripening is limiting factor in successful date palm cultivation. 
 

2.1.12 On-going Fruit crops research 
 
The on-going fruits variety evaluation and others trials during the reporting 
time and are not in reporting stage are: 

¶ Pomegranate variety evaluation 

¶ Guava variety evaluation 

¶ Mango variety evaluation 

¶ Private fruits nursery growers promotion 

¶ Mandarin superior mother plants selection from local diversity 
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2.1.13 Trainings of farmers and extension personnel 
 
The extension agents of Punakha Dzongkhag were informed and trained on 
all the newly released fruits and vegetables varieties and their management 
aspects, and the yield assessment of fruits crops. 
 

2.1.14 Translating research into communication materials 
 
Some of the publications and recommendation submitted or produced from 
our Centre in are as follows: 

¶ Leaflets on Apricot (newly release Bajokhamchu-1) Production was 
developed and circulated in the regional Dzongkhags 

¶ Leaflets on walnut (newly release Bajokhamchu-1) Propagation was 
developed and yet to be mass-multiply and circulate at national level 

¶ Effect of time of grafting on walnut graft success under different 
altitudes ranges, paper accepted for publication in Acta Horticulturae, 
5th International walnut Sympoium, Proceedings. International Society 
for Horticulture Science (ISHS), November 9th to 13th, 2004. 

¶ Effect of post-graft scion treatment on walnut graft success, paper 
accepted for publication in Acta Horticulturae, 5th International walnut 
Sympoium, and Proceedings. International Society for Horticulture 
Science (ISHS), November 9th to 13th, 2004. 

¶ Top-working technique: A cheap and easy method of walnut orchard 
development in Bhutan, paper accepted for publication in Acta 
Horticulturae, 5th International walnut Sympoium and Proceedings. 
International Society for Horticulture Science (ISHS), November 9th to 
13th, 2004. 

¶ Possible alternative to improve the land use efficiency of Buli land 
owned by Ashi Rinchen Choden and Farmers, Zhemgang, Report 
submitted to CoRRB, MOA. 

¶ New fruits and vegetable varieties and their striking characteristics: Flip 
chart is under production. 

  
2.2 Vegetables  
 
2.2.1 Tomato Variety Trial  
 
Tomato is a popular vegetable grown in the early spring summer in the mid 
altitude regions. Harvest by May-June is the normal trend after which rain and 
hot weather affects proper growth and yield. However, there is a great 
demand for year-round tomato production. A set of four hybrids and one open-
pollinated commercial variety were brought from Sungro Seed Ltd for testing. 
The varieties are said to be heat tolerance, also have disease resistance for 
common tomato disease like yellow leaf curl virus and tomato mosaic virus. 
The objective is to evaluate the performance of the four hybrids and one 
open-pollinated heat tolerant tomato varieties from India under Bajo 
conditions. 
 
The seeds were sown in the nursery on 30th May and made ready for 
transplanting in July when the rain and heat will be at their maximum. A local 
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popular variety (Roma) was included as check. A RCB design was used with 
three replications. Each plot will contain at least 20 plants. The plant to plant 
and row to row distance should be maintained at 60 cm and 50 cm 
respectively and planted in beds of about 1 m wide and 6m long. The 
treatment consist of:    

¶ F1 Hybrid-Krishna 

¶ F1 Hybrid-Arjuna 

¶ F1 Hybrid-SC-3 

¶ F1 Hybrid-S-108 

¶ Novaday (OP) 

¶ Roma (local check) 
 

The fertilizer were apply @ 25:50:40kg /ha with 40t/ha FYM. Three hand 
weeding were done. The detail yields data, other horticultural traits and 
incidence of major pests and diseases were record. The data were analysed 
using Genstat (one-way analysis of variance with blocking) and the mean 
yield and their horticultural characteristics are given in below. 
 
 
Table 24: Average yield and others characteristics of tomato varieties 
Cutivars Mean 

Yield 
(t/ha) 

Mean plant 
ht.(cm) 

Mean fruit 
length (cm) 

Mean fruit 
dia. (cm) 

Fruit colour 

H-S-108 12.9 69.3 5.3 5.5 Red 

H-Krishna 7.7 68.6 5.2 4.9 Red 

H-Sc-3 11.73 67.1 5.0 5.2 Red 

H-Arjuna 7.47 57.2 5.3 5.8 Red 

Novoda 7.57 60.3 4.8 5.2 Red 

Roma 13.23 81.7 5.76 5.2 Red 

s.e.d 
LSD 
CV % 
F Probability 

1.99 
4.434 
16.4 
0.03 

7.55 
16.82 
15.5 
0.098 

0.33 
0.72 
1.9 
0.19 

0.088 
0.197 
0.5 
0.001 

 

 
Released and popularly grown cultivar-Roma yielded significantly higher (P = 
0.03) than any other newly introduced hybrids and open-pollinated tomato 
varieties from India. None of the introduced varieties showed tolerance to 
blight disease and others superior traits as claimed by the Sungro Seed Ltd 
under Bajo condition. Therefore, this trial is terminated since most of them are 
hybrids and no further testing is required. However, we will maintain open-
pollinated (OP) cultivar-Navoda and test in multi-locations along with others 
OP cultivars we had introduced. 
 

2.2.2 Water Melon variety Trial 
 
Watermelon is not popularly grown in the West-Central region but popular 
among the consumers. Watermelon supply to this region and Thimphu market 
either are from Southern Bhutan or India.  In the lower elevation of West-
central region it is possible to grow watermelon. Thirteen watermelon hybrids 
varieties were introduced from Thia Royal Project Foundation and Marcopolo 
Seed Company, Thailand IHDP-II, MOA in 2003 and we are instructed to 
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evaluate them. The aim of the observation trial was to evaluate and assess 
the performance of the hybrids under Bajo condition.  
  
The on-station and on-farm evaluation of thirteen watermelon hybrids varieties 
with sugar baby as local check was carried out in 2003-2004. The nursery 
established in poly pots with potting mixture of 4:1:2 of compost, sand and 
soil. The transplanting was done in May 11, 2004. There were 3 plants per 
replication and it is replicated 3 times. The spacing of 2m plant to plant and 
2.5m row to row was maintained. Fertilisers were applied at the rate of 
45:35:25 kg/ha NPK and with 1kg of FYM per pit. Pits size of 25cm wide and 
25cm depth was dug and filled with soil and FYM mixture. Weeding and 
irrigation was done as and when appropriate. Harvesting was done in 4th week 
of July for all varieties. The yield and horticultural traits of watermelon varieties 
evaluated on-station are given below. 
 
Table 25 Average Yield and horticultural traits of different varieties 
Cultivars Mean 

Yield 
(t/ha) 

Fruit size 
 

Fruit 
Wt. 
(kg) 

Skin or Fruit 
colour 

Flesh 
colour 

TSS 
(%) 

  Length 
(cm) 

Width 
(cm) 

    

Shawing 175 40.5 25.5 23.5 3 Green stripe Red 12.5 

Flower Dragon 39.9 22.5 19.5 2.6 light green stripe Red 12 

Jumbo flower 27.8 21 17.5 1.1 light green 
sstripe 

Red 10.5 

Jinda manee 43.7 23 13.5 3.2 Green stripe L. Red 12.5 

New dragon 54.6 27.0 17.5 3.7 Light green stripe L. Red 10 

Ten Bow 49.8 31 21 2.8 Light green stripe D. Red 12.5 

Jumbo Jintara 50.0 25 18 4.2 Dark green stripe Red 12.5 

Yatphat 43.8 22.5 19.5 3.2 Dark green stripe Red 15.5 

New Jintara 50.6 23 17 4.2 Light green stripe Red 12 

Red delicious 29.1 21 13.5 2.3 Light green stripe Red 12.5 

Fine light 47.3 19.5 20 4.1 Light green stripe Red 10 

F1 # 555 6.0 25 17 2.1 Light green stripe Red 10.5 

Super 
Champion 

50.9 36.5 22 4.9 Green stripe  L. Red 10.5 

F. Probability 
s.e.d 
LSD 
CV% 

0.001 
5.26 
10.86 
13.3 

      

 

Statistical analysis (one way ANOVA with blocking) showed there is significant 
different in yield of various watermelon varieties. New Dragon yielded 
significantly higher (P= 0.001) than all others varieties and F1 555 yielded 
lowest. The fruit sizes of most of varieties are medium to large weighing as 
high as 4.9 kg by single fruit. The fruit quality of all the exotic varieties was 
good, Yatphat being the sweetest (TSS = 15.5%) among all. All of these 
varieties did perform well under Bajo conditions. The fruits of all these 
cultivars were mass organo-leptic evaluated during the Shochum control 
campaign in Punakha and Wangdue Dzongkhags by the farmers and 
government officials of different agencies in July 2004. Feed back from these 
people were positive but the challenge is all these varieties are hybrids and 
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cannot be produced in Bhutan. This observation trial will be continued further 
in coming season to test their performance in multi-location in comparison to 
open pollinated variety-sugar baby so that government can make informed 
decision whether to import watermelon hybrid seeds from Thailand. This 
comparison evaluation was not possible in this trial since sugar baby seeds 
didnôt germinate.  
 
2.2.3 Eggplant variety evaluation 
 
Eggplant is one of the important vegetables in Bhutanese delicacies. There 
are not many choices of eggplant varieties for Bhutanese farmers and they 
have been growing Pusa purple long (PP long) for quite some time. There has 
been host of superior varieties available through out the world. We introduced 
two open-pollinated varieties from BARI, Bangladesh and two hybrid varieties 
from Sungro Seed Ltd, India for testing in our condition. The objectives of this 
trial are to evaluate performance of new eggplant varieties in our conditions 
and to provide better varieties options to the growers. The seeds was sown in 
May and transplanted after one month. Transplanting was done at a spacing 
of 30 x 50 cm in plot sizes of 1m wide and 5m long with three replication. All 
necessary cultural practices were carried out as appropriate and 
recommended fertilizer dose for brinjal was used. The treatment consists of: 

¶ BARI-1 

¶ BARI-4 

¶ HYB-PPL-79 

¶ F1-HYB-PK-123 

¶ Pusa purple long as local check 
 
The trial was laid out in RCB design with three replications and observation 
were made on plant height, fruit type (shape/colour), average fruit length and 
width, total fresh yield and number of fruits per plant and incidence of fruit 
borer. The data were analyzed using GENSTAT and the mean yield and their 
horticultural characteristics are given below.   
 
Table 26: Mean yield and horticultural characteristics of eggplant varieties 
Cutivars Mean 

Yield 
(t/ha) 

Leaf 
colour 

Mean 
fruit 
length 
(cm) 

Mean 
fruit 
dia. 
(cm) 

Fruit 
colour 

Fruit 
shape 

PPL 16.6 Green 18.1 3.1 Dark 
purple 

slender 

BARI-1 12.2 purple 13.2 3.5 purple blunt 

BARI-4 15.1 purple 13.4 3.7 Dark 
purple 

oblong 

HYB-PPL-79 27.1 Dark 
green 

19.6 3.2 Dark 
purple 

slender 

F1-HYB-PK-123 13.2 Dark 
green 

15.3 5.0 Dark 
purple 

oblong 

F Probability 
 s.e.d 
LSD 
CV % 

0.65 
10.56 
24.35 
30.1 
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There is no significant yield difference (P = 0.05) among the different 
introduced varieties and the local check. There were 9 pickings in total for all 
varieties except for BARI-1 & 4. BARI-1 and 4 attended harvestable size a 
week later than others varieties. The two hybrids varieties showed tolerance 
to damping off disease at the seedling stage while all others are susceptible to 
it. However, considering the fruit appearance and cooking quality, many 
consumers compared to others prefer BARI-1. BARI-1 exhibited tolerance to 
frost since it stayed alive through out the winter though there was no fruiting 
during this period. So, BARI-1 can be a potential variety for ratoon cropping in 
the homestead farming system. The seeds of BARI-1 and 4 were collected 
since they are OP varieties and will be observed in varied climatic zones in 
following season. 
 
2.2.4 Local beans germplasm collection and evaluation 
  
The collection and characterization of local beans germplasm was done in 
year 2000-2001 in order to register these popularly growing varieties and 
propose for further formal release. The details of the site of collection, farmerôs 
cultivation methods, time of sowing and other agronomic information were 
also collected. The varieties are mainly from Wangdue Phodrang, Punakha 
and Tsirang.  Prior to formal release of these popular varieties, it is 
necessitated to confirm their yield and quality performance across locations. 
This trial was conducted on-station and on-farm to evaluate the yield potential 
of various local beans cultivars and their reaction to major pests and diseases. 
 
The trial design was CRBD with three replications in on-station trial. The 
treatments consisted of 9 beans cultivars. The plot size was 5 m2 per 
treatment in a replication. In the on-farm trial single plot observation was done 
and replication is between the farmers in the Lingmuteychu watershed. The 
sowing was done on 5th August 2003 with spacing of 50cm plant to plant for 
pole type, 25cm for dwarf type and 50cm between the rows for both types. 
The fertilizer were apply @ 20:50:20kg /ha with 40t/ha FYM.  Three hands 
weeding were done. The detail yield data other horticultural traits were 
collected from the on-station trial. Farmersô preference and marketability 
aspects of the different beans varieties were collected from the on-farm trials 
as farmers feed backs. The on-station data were analysed using GENSTAT 
(one-way analysis of variance with blocking) and the mean yield and their 
horticultural characteristics are given in table below. 
 
Table 27  Mean yield, type and horticultural traits of beans cultivars 
Cultivars Mean Yield 

(t/ha) 
Dwarf or 
pole 

Pod colour Pod quality rating (fair, 
good & excellent) 

RNRRC Dwarf 5.33 Dwarf Light green Fair 

Borlotto 6.07 Dwarf stripe Excellent 

Rajma 4.73 Dwarf green Fair 

Nobgang black 5.33 Dwarf Dark green Excellent 

Geobori 1.14 pole stripe Excellent 

Kanchi bori  4.07 pole green Excellent 

Tsirang local 4.60 pole Dark green Excellent 

Punakha yellow 7.27 pole green Excellent 
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Chitokha black 6.80 pole purple Good 

F. probaility 
s.e.d 
LSD  
CV% 
 

0.02 
1.34 
2.84 
21.4 

   

 
The dwarf beans cultivars can be first harvested in 9 weeks after sowing while 
pole types took 10 weeks. There was significant difference (P = 0.05) in the 
yield performance of various beans cultivars and there is also a huge different 
in the consumers acceptance which is based on the pod quality. Farmers 
reported that Geobori, Punakha yellow, Kanchi bori, Tsirang local and 
Chitokha black are easily marketable and quality is comparable to check 
cultivar (Borlotto).  Chitokha black had yielded significantly higher than most of 
the varieties while Geoboni yielded significantly lowest amont all the varieties. 
All of these varieties were evaluated in multi-locations in on-farm at 
Limbuteychu watershed for participatory evaluation and selections and 
farmers feed backs on yield performance, quality and marketable aspect is 
collected.  
 
The farmers feed backs are in line with the findings of variety assessment 
conducted on-station by the researchers. Punakha yellow, Tsirang local and 
Chitokha black are susceptible to rust while Geobori and Kanchi bori are 
tolerance to rust. The pod quality and colour of Geobori is similar to borlotto, a 
popular commercial bean cultivar. Geobori is a pole type while borlotto is a 
dwarf cultivar and susceptible to rust. Considering yield performance and pod 
and cooking quality and market acceptability, Chitokha black and Punakha 
yellow of pole type and RNRRC-dwarf will be proposed for release for 
generation cultivation in the next horticulture coordination meeting and variety 
release committee meeting of Ministry. This trial is terminated and this 
research centre will maintain only seeds of promising cultivars. 
 
2.2.5 Chilli Blight Resistance Variety Evaluation 
 
Phytophthora blight caused by Phytophthora capsici threatened cultivation of 
chilli in many parts of the country starting 1994, when the disease first 
sporadically affected Bhutanese chilli production. The reasons for blight were 
mainly because of the high planting density, improper drainage systems, use 
of infected seed/ seedlings on traditional flat plots. Starting 1995 till date the 
MoA conducted several on-station and on-farm researches to address the 
Phytophthora blight problem of chilli, which led to the present day 
recommendation of raised bed, proper plant spacing, good drainage system 
along with the use of healthy seed/ seedling.   
 
Although the raised bed proper plant spacing and irrigation management 
recommendation do work in some places, it has failed in many parts of the 
country. Hence a program was initiated to breed for Phytophthora blight 
resistance in Sha Ema the most popular variety in the country. We are 
provided two F1 hybrid chillis and two PBC lines resistance to chilli blight by 
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RNRRC-Khangma for multi-location evaluation. In addition to that we have 
collected one Daifam local for testing its resistance to chilli blight. 
 
The objectives of this trial were to assess the chilli lines resistance to 
Phytophthora blight and their acceptability to local consumers. 
 
An area with uniform fertility and slope was selected. Four entries received 
from RNRRC-Khangma along with Daifarm local and Sha Ema as a check 
was used in the experiment. Each plot was a raised bed of 30cm high and one 
meter wide and five meters long. Plant spacing was maintained at RR = 50 
cm and PP = 30 cm. Seeds are to be sown in a greenhouse or screen house 
to provide shade and to protect seedlings from rain and pests such as aphids, 
which transmit viruses like CMV and CVMV. Irrigation was done every day or 
as needed using a fine sprinkler. A good rule for chilli plants is ñNot too wet, 
not too dryò. Prior to transplanting, seedlings were hardened by exposing 
them open sunlight for 4-5 days. Seedlings were transplanted at five-leaf 
stage that is four weeks from sowing ideally in the late afternoon to minimize 
transplanting shock. Plants were buried to ½ its total height and fields irrigated 
immediately after transplanting, in order to establish good root-to-soil contact. 
Mulching was done to reduce weed competition, reduce soil compaction, 
maintain uniform root environment, conserve soil moisture and reduce soil 
erosion. Suphala (15:15:15) @ 250g/plot (5m2) was applied two weeks after 
transplanting. 
 
Weeds can be controlled manually as needed. Experimental sites were top-
dressed with soil collected from the area where chilli was planted and blight 
incidence had occurred so as to make sure that there are enough Phytopthora 
capsici inoculums in the site (in the absence of inoculums culture and 
inoculation). RCB design was used with so-claimed 4 resistant entries and two 
local checks with three replications. The treatments consist of: 

¶ PBC 995/41 

¶ PBC 9967/40 

¶ F1 Hybrid (Sha Ema x PBC 9957/40) 

¶ F1 Hybrid (Pankhar x 9957/41) 

¶ Daifarm Local 

¶ Sha Ema as check 
 
Phenotypic data such as fresh fruit yield, days to 50% anthesis, fruit breadth, 
fruit length, fruit type and acceptability by local consumers and incidence and 
severity of chilli blight (none, mild and severe) were recorded on a plot and 
replication basis.  
 
Table 28: Phenotypic characteristics and response to blight disease 
Varieties Plant character Diseases 

PBC 995/41 Bushy with heavy branching with 
medium height, narrow leaves with 
dark green hairy on shoot and 
branch. Long and dark green fruit 

Good plant stand in the 
vegetative stage and heavy 
infection by blight disease at 
later stage of fruiting 

PBC 9967/40 Short plant and short fruits plants 
and fruits are light green. Most plants 

Heavy infestation of blight 
from the foliage growth 
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sowing segregation eg.  Some plant 
upward fruiting. 

stage and in later stage 
completely died. 

PBC 9957/40 
X Sha Ema 

Leaves are same as Sha Ema, fruits 
were short, small and light green, 
some fruits  looks like capsicum  

Less blight incidence in  R-I 
and R-III. But in R-II 6 plant 
infected by blight disease at 
late flowering stage. 

Pangkhar X 
PBC cross 

Medium height plant, heavy 
branching and fruiting habits similar 
to Indian chilli (fruits up curled and 
parallel to direction of plant growth, 
has narrow leaves with dark green 
colour 

Mild blight with better plant 
stand plant at 50% flowing 
stage. However, heavy 
infestation of blight at 
fruiting stage 

Daifam Local Tall and dark green plant with heavy 
branching, upwards fruiting, fruits are 
short, thin and black in colour.  

Good plants stand till 
vegetative stage. Heavy 
infection at flowering/ 
fruiting stage and all plant 
perished. 

Sha Ema Medium height dark green plant Blight infection occurred 
since foliage stage. 

 
Table 29: Fresh fruit yield and other characteristics 
Treatment Yield 

(t/ha) 
Plant size 

   
Fruit size Pungency 

  ht. 
(cm) 

Width 
(cm) 

length 
(cm) 

Dia. 
(cm) 

 

PBC995/41 2.63 41.5 38.4 5.4 1.9 hot 

PBC9967/40 2.09 36.3 25.2 2.7 1.9 hot 

Sha Ema X PBC9957/40 2.19 40.7 38.8 4.8 2.2 mild 

Pangkhar X 9957/41 1.03 45.5 35.6 5.8 1.2  hot 

Daifam local 00 43.4  35.6  5.4   1.9 hot 

Local  Sha Ema 0.93 49.0 36.0 7.1 3.1 hot 

F. probability 
s.e.d 
LSD 
CV% 

0.008 
0.571 
1.27 
8.7 

     

 
No chilli hybrids and others varieties were found tolerance to Phytophthora 
blight through out the crop growth stages. There was significant yield 
difference between the varieties, PBC lines and F1 hybrids of Sha Ema cross 
with PBC line as given in Table 6 yielded significantly higher yield (P = 0.05) 
than other entries and local check. However, consumers didnôt appreciate the 
fruit shape, size and quality of all varieties except Sha Ema. Two hybrids are 
segregating heavily (fruits variation in single plant and between the plants). 
Daifarm local (Indian chilli) have no harvest since the disease at flowering and 
fruiting stages damaged all plants. This trial could not be continued in the 
coming season since RNRRC-East has not supplied the seeds of all those 
varieties for nationally coordinated multi-location evaluation. 
 
2.2.6 On-going vegetable variety evaluation 
 
The on-going vegetable variety evaluation during the reporting time and are 
not in reporting stage are: 
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¶ Okra Variety evaluation 

¶ Vegetable soyabean variety evaluation  

¶ Nationally planned multi-location evaluation of cauliflower 

¶ Nationally planned multi-location evaluation of peas 

¶ Nationally planned multi-location evaluation of carrot 

¶ Herbs variety evaluation 
 
 Production management 
 
2.2.7 Maintenance of breeder seeds of released vegetable cultivars 
 
The Ministry of Agriculture transferred the responsibility of maintenance of 
breeder seeds of all released crops cultivars from RNRRC-Bajo to RNRRCs 
from Druk Seed Corporation. RNRRCs are mandated to maintain the breeder 
seeds of the various crops released from their Centre. In this regard, 
horticulture section of RNRRC-Bajo  has started maintaining the breeder 
seeds of various vegetable crops cultivars. The most of vegetable cultivars 
were released from RNRRC-Bajo and maintaining all the cultivars of different 
vegetable is not possible in RNRRC-Bajo due to specific climatic requirement 
of various crops. It also demands one-person full time working on vegetable 
breeder seeds maintenance since we are maintaining 14 vegetable crops and 
22 vegetable cultivars released from this Centre. The status of vegetable 
breeder seeds produced, maintained and supplied to DSC by RNRRC-Bajo 
for Foundation seed and certified seed production are given in table 30. 
 
Table 30 : Vegetables breeder seed produced and maintained by 
RNRRC-Bajo                                            
Sl 
No 

Crop Varieties Total 
quantity 
BS to be 
supplied 
to DSC 

Remarks 

1 Brinjal Pusa Purple 
long 

200g Under seed selection 

2 Beans Borlotto 10kg 8 kgs handed over and 10kg in 
stock 

  Kentuky 
Wonder 

10kg Under selection (2004 Nov) 

  Pusa Parvati 10kg 4 kgs handed over (2004 June) 
and 2kg in stock 

  Top Crop 10kg 8 kgs handed over & 2 kg in 
stock 

  Rajma 10kg 8 kgs handed over & 7 in stock 

3 Cabbage Golden Acre 200g Under selection 2004 

  Copenhegan 
Market 

200g Under selection 2004 

4 Cauliflower White Top  Seed production failed due seed 
mixture from source 

  White Summer 200g No germination at all 

5 Capsicum California 
Wonder 

200 Seed production failed  
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6 Carrot Early Nantes 100g 100 grms handed over (2002) & 
produced 1.2kg in 2004 

7 Onion Bajo Gop-I 500g 600grms handed over in 
(2002/2003) and 1.5 kg in stock 

8 Sag Phul Maya 200g Seed production failed 

9 Spinach All Green 200g Produced 3kg in 2004 

10 Okra Pusa Sawani 500g  Var. kranty was supply in 2003, 
1kg in stock 

11 Radish Bajo Laphu-I 200g 600grms handed over in 
(2002/2003) and 11.5kg 
produced in 2004 

  Spring 
Tokinashi 

200g Seed production failed 

12 Tomato Bajolambenda-I 300g 200grms handed over in 
2002/2003 and produced 1.2 kg 
2004 

  Cht-160 300g Seed production failed  

  Roma 300g Seed production failed 

13 Jap. Green Taisai 200g Seed production failed  

14 Watermelon Sugar baby 200g Seed production failed 

 14 crops  22 
varieties 

 

  
In most of the crops seed production failed due to breeder seed received from 
DSC were genetically mixed, no germination and others due to production 
technical failure. None of the researchers are trained on breeder seeds 
production and maintenance. 
 
2.2.8 Brocoli, Radish and cauliflower seed production economic study 
 
The growers did the seed production study of above crops mainly to support 
the policy of national seed pricing and to evaluate the profitability of 
investment on seed production. The study was done in collaboration with agri-
economic unit and reported in detail under the Farming system section of this 
financial year annual report of this cente.  
 
2.2.9 On-going production management trials 
 
The vegetable production trials that are on-going during the reporting time and 
are not in reporting stage are: 

¶ Effect of plant density on the chilli yield and blight incidence 

¶ Effect of seed source and type of planting on yield and disease 
incidence 

¶ Effect of different cultivation method on the yield and blight incidence 

¶ Effect of time of planting on yield and blight incidence 

¶ Asparagus production economics study 
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2.2.10 Publication and Translating research into practices 
 
The activities in the process of undertaking are as follows: 

¶ Technical guidelines on vegetable crop cuts as an tools to assess the 
vegetable yield are in the process of development 

¶ Technical recommendation for vegetable production under rice-based 
farming system are in process of development 

¶ Technical recommendation on ñQuality Vegetable Seed Productionò are 
in the process of development. 
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3 LIVESTOCK RESEARCH 
 
3.1 On- Station Research 
 

3.1.1 Potential dry matter production trial 
 

The primary objectives of this trial were to quantify potential dry matter 
production across a range of environments, generate data for production 
models and other planning tools and compare yield potential of selected grass 
species. 
 
 The species tested were: T1-Pennisetum purpureum, T3-Paspalum 
dilatatum, T4-Dactalis glomerata, Y5-Seteria secephalata, T6- Medicago 
sativa. The trial was established at Bajo station under intermediate 
environment during July 2002. It was replicated under irrigated and non-
irrigated conditions. Their fresh yield, dry matter production and dry matter 
percentage are indicated in Table 31 and Table 32 below. 
 
Table 31 Mean fresh matter and dry matter yield in t/ha from irrigated plots 

Treatments Fresh yield Dry matter yield Dry matter % 

Napier 38.6 8.4 21.6 
Setaria 43.53 10.0 23.2 
Cocksfoot 4.5 4.67 28.5 
Paspalum  
Lucerne 

16.4 
21.0 

1.26 
6.1 

28.0 
28.9 

 

LSD 
SED 
CV% 

5.52 
2.39 
1.7 

5.57 
2.42 
29.5 

- 
- 
- 

 
The findings revealed that the fresh biomass production of Sataria was 

highest (38.6° 2.39 t/ha) compared to other species among three replicates 

from irrigated plots. Even the dry matter production was the highest (10.0° 
2.42 t/ha) out yielding Napier. ANOVA was used to analyse the data on fresh 
matter and dry matter production. The analysis of variance showed that there 
is a significant yield differences in fresh matter production between the 
treatments and among the replicates excepting to Paspalum and Lucerne. 
However, the analysis of variance did not show much significant differences 
on dry matter production between the treatments among the replicates.  We 
have to still record the fresh and dry matter yield over the season to finally 
draw the conclusion. 
 
Table 32 Mean fresh matter and dry matter yield in t/ha from non-irrigated plots 

Treatments Fresh yield Dry matter yield Dry matter % 

Napier 28.7 8.5 29.7 
Cocksfoot 3.46 2.5 32.7 
Paspalum  
Lucerne 

7.68 
9.65 

1.14 
3.1 

33 
32.2 

LSD 
SED 
CV% 

3.38 
1.38 
2.7 

6.39 
2.61 
27.8 

- 
- 
- 

 

Formatted:  Bullets and Numbering
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Sweet clover entries at flowering stage 

From non- irrigated plots, Napier yielded the highest fresh biomass of (28.7 ° 

1.38 t/ha) as well the dry matter of  (8.5 ° 2.61t/ha) compared to other forage 
species. As Sataria did not perform well under non- irrigated conditions the 
comparison was made only among four forage species only.  
 ANOVA was used to analyse the data on fresh matter and dry matter 
production from non-irrigated plots. The analysis of variance showed that 
there is a significant yield differences in fresh matter production between the 
treatments and among the replicates. However, like under irrigated conditions 
here also we did not observe much yield differences in terms of dry matter 
production between the treatments among replicates. We still have to record 
the fresh and dry matter yield over the season to finally draw over all 
conclusions. 
 

3.1.2 Sweet Clover (Mellilotus species) varietal trial 
 

The objective was to introduce and evaluate varieties of sweet clover 
(Melilotus species) for fodder production in regions with dry and poor soil 
conditions. The trial was established in August 2002 under our station 
condition with seven Sweet Clover species. The data recorded for their 
germination percentage, persistence, height and the flowering percentage are 
indicated in Table 33.  
 
Table 33 Detail growth and performance variables of Mellilotus species  

Species Variety Germination 
% at 15 days 

Gr. Cover/pl. 
Vigour (45 

days) 

Plant height 
(cm) 

Flowering 
% at 90 
days 

Melilotus albus SA 35639 5 5 167.5 100  

M albus SA 36999 5 5 188 100 
M officinalis SA 36494 2 1 30 Nil 
M officinalis SA 37409 4 5 175.5 50  
M officinalis SA 37403 2 1 50 Nil 
M officinalis SA 27395 1 1 16.7 Nil 
Medicago 
sativa 

Eureka 3 4 46.5 Nil 

 
Our observation showed that the species Melilotus albus SA 35639 and 
Melilotus SA 36999 had 100% flowering followed by 50% flowering from 
Melilotus officinalis SA 37409. Rest of 
the species did not give any flower. 
Although there was no flowering seen 
from M. sativa Eureka, there was a 
good ground cover and plant vigour.  
The records on germination, ground 
cover and plant vigour are represented 
by number ranging from 1 to 5, 1 being 
the lowest or bad and 5 the highest or 
excellent.  
 
No pest and diseases incidences were 
observed among these species except 
the frostbite in winter contributing to 
stunted growth. Further information on 
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their fresh biomass production could not be obtained because none of these 
entries came up well after winter season. All most all species died out 
completely and hardly anything could be visible after one growing season. 
Although we initially expected that these clover varieties might be a good 
perennial fodder but at the end it turned out to be of seasonal nature. It grows 
well only for one season and dies out completely. In general, we concluded 
that these clover varieties should not be recommended and propagated as 
perennial forage. It can only be good seasonal forage.  
 
3.1.3 Establishment method of Fodder growing on paddy bunds 
 

The objective of this trial was to study proper species and establishment 
methods of growing forages on paddy bunds. It was also aimed to best utilize 
the scare land and optimize fodder production under marginal land. The trial 
was established in 2002 under station condition on the paddy bunds.  The 
species tested were Desmantus virgatus, Desmodium cenera, Desmodium 
nicaraguanse, Medicago sativa, Pennisetum perpureum, Flemingia 
macrophylla, Melinis minutiflora, Brachiaria, Andropogon and Paspalum 
species. 
       
Seed harvest was possible from Desmanthhus virgatus and Medicago sativa 
during the season. Lucerne remained lush green even when all other species 
were completely dry and can be harvested every after 15-20 days. It can 
maintain optimum soil fertility and moisture. It is perennial forage and very well 
appreciated and appeared to be promising technology growing even in the 
bunds. D. Virgatus can be maintained as a garden hedge. Some of the 
potential grass and legume species were added into and maintained in the 
hedges for demonstration purpose.   
  
3.1.4 Napier propagation and distribution 
 

The centre has maintained about half an acre of Napier as a propagation 
block. The main objective was to maintain and produce healthy Napier slips 
for distribution to the needy farmers of the region to carry out on- farm fodder 
production.  It is proven as one of the most promising fodders having fast 
growth with high biomass yield. There is a great demand of the slip for on- 
farm fodder production by the farmers. The centre is the only the source of 
Napier root slips for distribution to any demanding farmers in the region. More 
than one lakh slips were distributed during the year to needy farmers of the 
region and other Dzongkhags outside the region. This block will be maintained 
as a source of basic planting materials for the coming season. 
 
3.1.5 Live Herbarium  
 

The main objective of the live herbarium was to introduce, evaluate and 
maintain fodder species as showcase for any visitors including farmers study 
groups and the extension agents. It also served as an easy and rich source of 
planting materials (seeds/seedling/slips) such as fodder grasses, legumes and 
leguminous shrubs for future experiments and studies. We have maintained 
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more than 45 varieties of forage grass, legumes and leguminous shrubs. Any 
newly release variety/ species will be added and maintained in the block.  
 
3.1.6 Evaluation of selected Lucerne varieties for Bhutanese 

environment 
 

The objectives were to evaluate production potential of Lucerne varieties over 
the seasons across Bhutanese environments and to look at their persistence 
over the years across the regions 
 
The trial was established in July 2004 with RCBD design having three 
replicates. Eleven Lucerne varieties as treatment were tested such as 
Kaituna, Venus, PL55, Prime, Super 7, WL414, Aurora, SA 35076, SARBU 2 
and Eureka. The seed were sown in rows with spacing maintained at 20cm 
between rows, 50cm between plots and 1 m between replicates. The seed 
was sown @ 9gm/ plot with individual plots size of 6m2. SSP was applied @ 
40gm/m2 during establishment time. 
 
Our initial observation showed that germination % age and plant vigor from all 
the entries were recorded as good, their persistence not recorded yet and no 
pest and disease incidences so far. The average fresh biomass, dry matter 
yield and their dry matter percentage are indicated in Table 34. 
 
Table 34 Cumulative fresh and dry weight in (t/ha) and DM% from three cuttings 

Treatment T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 

Av. Fresh yield 5.3 6.9 6.1 5.0 5.6 5.8 4.5 6.1 7.2 6.2 5.8 
Av. DM yield 1.8 2.1 2.0 1.7 1.8 1.8 1.3 2.0 2.2 1.9 1.7 
Av. DM % 33.9 30.0 32.7 34.1 33.2 30.6 29.6 32.7 30.3 30.6 30.1 

 
The initial findings indicated that on an average basis entry T9 yielded highest 
fresh biomass of (7.2 t/ha) followed by entry T2 with (6.9t/ha) compared to all 
other entries. When dry matter production was assessed, on an average basis 
entry T9 yielded the highest dry matter of (2.2t/ha) whereas the DM% was 
highest from entry T4 (33.9%) compared to all other entries. It is a long-term 
trial and we have to make continuous assessment and series of crop cuts 
over the season to finally draw the conclusion. 
 
Some of the bottlenecks observed are 42 days is quite a long period to 
harvest Lucerne to assess its fresh biomass yield. Untimely irrigation and 
continuous sunshine contribute to early flowering, maturity and hardening of 
stem and leave shedding, thereby affecting fresh biomass production. It not 
only affects the fresh biomass but also in dry matter production. The weather/ 
climatic condition and untimely weeding are other contributing factors affecting 
poor fresh biomass production. Also untimely weeding especially those weeds 
that grow faster than Lucerne forage has the shading effect leading to death 
of Lucerne plants creating gaps within lowering their final yield All these 
factors have to be taken into consideration to get better biomass as well the 
dry matter production of Lucerne under this agro- climatic conditions.   
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3.1.7 Effect of management on performance of selected Lucerne 
varieties across Bhutanese environments 

 

The objectives were to evaluate the effect of location, different management 
factors and their interaction on the production of Lucerne varieties over the 
season across regions and to quantify the seed production potential at 
selected sites. 
 
The trial was designed with split plot having 3 replicates. The main plots were 
12 m2 with 6m2 sub plots size. The seed was sown in rows having space of 
20cm between rows, 1.5 m between main plots and 2m between replicates. 
The seed rate of 9gm/ subplot was used and SSP @ 40gm/m2 was applied 
during establishment time.. There were two treatments considered such as 
cutting and irrigation intervals within the main plots as a management 
technique. The sub plots treatment were varieties like Prime and Ureka. The 
trial was established in July 2003 at Bajo station condition 
 
Our initial observation showed that germination and plant vigour was good, no 
occurrence of pest and diseases incidences, date of first flowering was seen 
during mid- September and their persistence has not been recorded so far. 
The seed production is not ready now and we are presently recording 
flowering and seedpods formation on a regular basis. We did not record fresh 
biomass and dry matter production from this trial plots because we have 
basically aimed to maintain this blocks for seed production purpose. However, 
we are recording fresh biomass and dry matter production from another trial 
plots that has both Prime and Eureka entries. It is a long-term trial and we 
need to continuously record their performance and other parameters for at 
least four years for drawing conclusion.  
 
 The bottleneck observed in the seed production of Lucerne is the uninformed 
maturity of fruits/ pods. The plants keep blooming flowers and keep setting 
fruits and maturing. Due to this, the ripening of the seedpods is greatly 
hampered. Most of the pods/ fruits though good looking at the beginning dies 
out eventually. There is no specific time to harvest Lucerne for seed 
collection. Secondly, allowing the plants to stand in the field for quite a long 
time without harvesting harbors pest and disease incidences that kills the 
whole plants. Although harvesting complete trial plots yield good biomass, 
allow fresh growth and provide healthy and uniform plants it doe not fulfill the 
objective of seed production. Some technology or the mechanism is needed 
to be developed and designed to make the seed production easy and 
successful. We definitely need technical assistances of a consultant/ expert 
from else where who has a sound knowledge on Lucerne seed production to 
make seed production easy and economically viable.  
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3.1.8 Propagation of Fodder Species on contour bunds 
 

The objectives of this trial were to 
reinforce the terrace bunds through 
use of different fodder species and to 
evaluate fodder legume hedge 
species to control soil erosion under 
farmersô condition especially in the 
sloppy agriculture land area under 
the watershed.  
 
Two farmers of Nabchey village 
under Limbu geog had established in 
July 2001 with grass species of 
Napier, Guinea, Molasses, Setaria 
and Paspalum and legumes as 
Leucaena, Flemingia, Napier and 
Crotollaria as hedge- rows along the 
maize trash line. These fodder 
species were propagated through 
seeds and slips through technical 
assistance from the Centre. It was 
observed that among the species Leucaena, Flemingia, Napier and Sataria 
are doing far better in bunds formation compared to other species. The Center 
has planned to increase the trial sites and the farmers taking some of these 
promising species for testing.   
 
3.1.9 Bee keeping practices at Bajo 
 
 The main objectives of this trial were to assess beekeeping for their 
survivability, adaptability, and productivity and to demonstrate honey 
production on pilot scheme basis to visitors and farmers. It was also to 
enhance cash income for marginal farmers and increase crop production 
through pollination, particularly in orchards.  
 
An apiary with three Apis Mellifera colonies brought from Bee keeping 
Association in Bumthang was set up in the centre in August 2003 and was 
evaluated for their adaptability, survivability and their productivity and to 
demonstrate for honey production on pilot scheme basis to visitors and the 
visiting farmers. 
 
The findings indicated that during first year, the colony development had been 
very effective and relatively fast. We did not encounter any diseases that are 
of economic importance and pathogenic except some lice infestation in one 
colony. We provided additional super by the start of the season for increasing 
the colony strength and trap the adequate honey flow. About 45 kgs fresh 
honey was harvested during the first phase during the month of April 2004. 
The product was sold among the staff, National Work Force and other 
interested buyers @ Nu. 160 / kg) and earned hard cash of Nu.7, 200.00. The 
fund so generated will help us to buy additional materials including the 

Napier growing on 
contour bunds 
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replacement of queen in future. The colonies are performing well and we 
expect the second harvest at the end of August 2004. These colonies are 
closely monitored and optimal management provided for their healthy growth 
and production. 
 
3.2 On- Farm Research 

 
3.2.1 Legume cover-crop under orange orchard 
 
Fodder peanut (Arachis pintoi) is a leguminous plant. Arachis pintoi is widely 
used as a cover crop for coffee plantations in Colombia and for banana 
plantation in Australia. In many South American countries it is used in forage 
mixtures mostly in association with Brachiaria and Ruzi grasses. It can also be 
used as a lawn species. The nutritive value of fodder peanut is higher than 
that of the Green leaf Desmodium. Like most leguminous plants, fodder 
peanut, in symbiosis, with the rhizobium bacteria, can fix atmospheric 
nitrogen. Some of this nitrogen can become available for other plants grown in 
association with fodder peanut and become a nutrient source through manure 
produced from animals after eating fodder peanut.  It was first introduced to 
Bhutan in 1989 and first tested in Pemagatshel at 1600masl. Based on the 
observations made there it was declared as unsuitable for growing for the 
prevailing conditions. The species was re- evaluated again by RC, Jakar from 
1996 and was tested in introduction nurseries and as a cover crop under 
orange orchard at different test locations in East- Central and Eastern Bhutan. 
RC, Bajo felt very imperative to introduce this legume as a cover crop in the 
West- Central region and evaluate its performance as cover crop at different 
test locations. 
 
The main objectives of this experiment were to optimise forage production 
with horticulture crops. It was further aimed to study the comparative 
advantage and suitability of leguminous forages inter-cropped in orange 
orchards in terms of labour requirement, soil conservation and soil fertility 
management and as a cover as cover crop with the traditional system of 
management and production of forages separately.  
 
Initially, six treatments were designed such as farmersô treatments (slashing 
weeds), farmersô choice of legume, transplanting Arachis, sowing Stylo, Wynn 
cassia and GLD after light hoeing.  The plot size was maintained as 4 -10 
trees per treatment. Farmersô own management was considered as replicates. 
The trial was established at different test locations at different period of time. 
The details of the test locations, time, species and their replicates are 
indicated in Table 35  
 
Table 35 Test locations, number of farmers involved, time and species tested 

Location Name of Farmer Date of trial 
establishment 

Replicates Species tested  

1. Kamichu, 
Wangdue 

Ex. Director, 
PWD 

18.7.97 3 (36 m2) Arachis pintoi 

2. Lower 
Tshokana, Tsirang  

Kapila Mani 
Parajuli 

21.8.00 3 (36 m2) Arachis pintoi & 
GLD 

3 Kikorthang, Bishnu Maya 17.7.00 3 (36 m2) Arachis pintoi & 
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Arachis pintoi as cover crop at Lower 
Goshi, Dagana 

Tsirang Dahal GLD 
3.Samteygangchu, 
Punakha 

Am Bidha, 13.7.98 3 (36 m2) Arachis pintoi & 
GLD 

4. Shengana, 
Punakha 

Thinley Dorji 15.8.00 3 (36 m2) Arachis pintoi & 
GLD 

5. Lhaku, Punakha Ms Damcho 
Zangmo 

16.8.00 3 (36 m2) Arachis pintoi & 
GLD 

6. Lower Gishi Ratna Bdr. Dhal 26.6.01  Arachis pintoi & 
GLD 

 
The trial was first established during the year 1997 at Kamichu under 
Wangdue Dzongkhag. Then it was slowly replicated to Lower Tshokana, 
Kikorthang under Tsirang, Lower Goshi under Dagana and Samteygangchu, 
Shengana and Phaduna under Punakha Dzongkhags. 
 
During the initial stage of the trial establishment, both Green Leaf Desmodium 
and Arachis pintoi had shown good germination in most of the trial farmers. In 
due course of time, some of the farmers discontinued their trial owing to their 
poor management leading to death of legumes in their orchard. At the end, 
only three farmers from Phudana, Kamichu and lower Goshi under Punakha, 
Wangdue and Dagana Dzongkhags continued and maintained their trial plots. 
The finding and the perceptions here are confined to these trial farmers only.  
 
In all of these trial sites, GLD showed 
vigorous growth, good ground cover 
and faster biomass production 
compared to Arachis pintoi at the initial 
stage of trial establishment. Farmers 
had number of cuttings and fed fresh 
biomass to their milking cow and young 
calves. However, GLD did not last in 
their orchard for many years, it started 
dying after 3-4 years of its growth. On 
the other hand, Arachis pintoi took 
minimum of 2-3 years for its proper 
establishment and then formed a good 
ground cover to the orchard. Given the 
initial care and good management it formed a thick blanket cover under the 
orchard giving a sure indication of better performer and success as cover crop 
in (photo plate). The findings revealed that Arachis pintoi should be a better 
legume as cover crop under orange orchard. This is due to the reason that A. 
pintoi is a long-living legume which is very persistent especially under heavy 
grazing once it gets strongly stabilized. During summer season it is found 
green giving thick blanket cover but remains dormant during winter in frost 
prone areas. As the spring starts, it again turns green and grows profusely.  
Compared to pintoi, GLD is a short-lived legume and does not tolerate 
grazing. GLD showed some deficiencies under orchard system for its poor 
performance due to less amount of light falling on the ground and crippler like 
trailing habit. For this reason, GLD is not desirable if kept long without 
harvesting because it might even kill plant. Moreover, GLD can be propagated 
only through seeds, which requires tremendous effort and time for the farmers 
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to produce seeds of GLD. A. pintoi on the other hand, can be easily 
propagated through cuttings. The only advantage of GLD over Pintoi was its 
fast growth and higher biomass production. GLD is good only under cut and 
carry system whereas A. pintoi has both the attributes. This was the only 
reason the farmers preferred GLD to Pintoi. Taking farmersô opinion into 
consideration, Arachis pintoi might not make better yielding fodder but 
definitely be a good cover crop in a long run. The finding in general 
recommended Arachis pintoi as better and successful cover crop under 
orchard at the elevation between 600 to 1200masl. Some of its positive 
attributes and recommended agronomic practices are:    
 
High shade tolerance, suppresses weeds, high fodder quality better than all 
other sub tropical legumes so far available and recommended, tolerate heavy 
grazing, compatible with many grass species better than any other sub 
tropical legume available, can be easily multiplied by planting stolons, can 
grow on a wide range of soil and under low pH, efficient in P uptake had 
higher P concentration than grasses, as a P deficiency is often a problem for 
livestock. 
 
Planting materials has to be made available with vegetative material. Take 
well-developed stolons, 20-30 cm long from the existing field. Depending on 
the type of the land, field preparation consists of: removing vegetation by 
slashing, if tall vegetation such as wormwood (khempa) is present, ploughing 
and hoeing (if the land is used for cultivation). Make planting hole with a 
spade and plant stolons at about 30-50cm during the wet season (May to 
August). Keep 2/3 of the stolons in the ground and press soil firmly with your 
feet. Weed control is necessary during the establishment time and initial 
period of its growth. 
 
Because of its prostrate growing habit fodder peanut is best used through 
grazing. Rotational grazing with rest periods of 4-6 weeks will be 
recommended. Tethering the grazing animal may be the best method with 
small numbers. Cut and carry is also possible. It should primarily be given to 
calves, growing and lactating animals. 
 
3.2.2 On-farm testing of sub-tropical fodder species 
 
The objective was to test the sub tropical fodder species over a range of 
biophysical conditions under farmersô management. 
 
In the initial phase, the trial was established with two farmers under Tsirang 
Dzongkhag but at the end only one farmer from Lower Tshokana of Tsirang 
successfully carried out the trial. A layout of 20m2 was designed for each 
grass and legume species in a single plot. The legume and the grass species 
sown were Lucerne, Wynn cassia, Stylo, GLD, Arachis pintoi, Velvet bean, 
Sataria, Paspalum Atratrum, Paspalum dilatatum, Bracharia brizantha, 
Paspalum maximum and Napier. The trial was established at the elevation of 
1100masl in the year 2001. 
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Promising grass species at Lower 
Tshokaha, Tsirang  

Among six grass and six legumes species established, 8 of the grasses one 
legume species came up well at the 
end. The observations were made for a 
period of four years assessing their 
growth, biomass production and 
number of cuttings in a year through 
routine visit. These findings were 
based on continuous assessment and 
the observations made jointly by the 
researchers, extension agent and the 
farmer for a period of four years having 
8 grass species maintained so far. The 
farmers had been judging the 
performance of these species in terms 
of growth and biomass production over 
the years. He commented that among 
the species established Napier, Paspalum atratum, Brachiaria brizantha 
respectively have performed better than other species in terms of their growth, 
and fresh biomass production his managerial conditions.  His assessment was 
based on fresh biomass production, faster re-growth, number of cuttings and 
nutritious/ palatable leading to higher milk production when fed to milch cattle. 
Our regular assessment also indicated that among the species established 
Napier had outstand the performance compared to rest of the species. Even 
at research station condition, Napier had higher fresh biomass yield under 
non- irrigated conditions compared to other species. From farmersô perceptive 
and our judgments Napier followed by Paspalum atratum, Brachiaria brizantha 
are mostly recommended as promising grass species for higher fresh biomass 
production and growing at intermediate agro-ecological zone under 
Bhutanese environment.    
 
3.2.3 Lucerne (Medicago sativa) germplasm evaluation 
 

The main objective of this trial was to evaluate and select the most promising 
Lucerne varieties from these entries. Thirty-one varieties of Lucerne were 
sown in a single plot with a plot size of 4 m2. The trial was established at 
NRTI, Lobeysa during July 2001 subjected to Lucerneôs soil requirement i.e. 
dry and infertile land. It was then maintained and assessed for its germination, 
plant density count and fresh biomass production. The entries and their 
corresponding agronomic data and biomass yield are presented in the Table 
36. 
 
Table 36 Fresh biomass production in kg / plot and t/ha recorded from 3 
cuttings   

        
SL 
No. 

Variety Biomass production (Kg) Mean yield 
(Kg) 

Biomass 
Yield (t/ha) Date of Harvests 

30.7.02 11.10.02 17/7/03 

 1 L238 2.5 0.11 1.73 1.45 3.63 

2 L330 5.0 0.22 2.5 2.57 6.42 

3 L583 6.5 1.25 3.18 3.64 9.10 

4 L603 6.5 2.1 3.86 4.15 10.37 

5 L634 6.0 2.1 3.63 3.91 9.77 
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Lucerne entry No. L755 

6 L635 6.5 2.3 5.0 4.60 11.5 

7 L636 9.0 2.5 4.54 5.35 13.37 

8 L754 10.0 2.5 5.0 5.83 14.57 

9 L755 10.0 2.7 5.0 5.90 14.75 

10 L792 10.0 1.8 5.45 5.75 14.37 

11 L794 8.0 1.6 4.10 4.57 11.42 

12 L813 7.5 1.4 3.86 4.25 10.62 

13 SA 32087 5.0 0.8 1.18 2.32 5.80 

14 SA 32088 5.0 0.11 2.04 2.38 5.95 

15 SA 32089 5.0 1.7 2.27 2.99 7.47 

16 SA 32090 6.5 1.8 3.63 3.98 9.95 

17 SA 32091 9.0 1.6 3.18 4.59 11.47 

18 SA 32092 5.0 1.25 1.18 2.48 6.2 

19 SA 32138 10.5 1.6 2.5 4.87 12.17 

20 SA 32140 9.5 1.8 2.04 5.14 12.85 

21 SA 32147 10.0 1.4 2.5 4.63 11.57 

22 SA 35067 9.5 2.3 3.63 5.14 12.85 

23 SA 35068 7.0 1.8 3.18 3.99 9.97 

24 SA 35088 5.5 2.3 2.04 3.28 8.2 

25 Eureka 4.5 1.7 1.18 2.46 6.15 

26 PL 34HQ 4.5 1.4 2.27 2.72 6.80 

27 PL 55 5.0 1.0 2.27 2.76 6.90 

28 Prime 6.5 1.6 3.18 3.76 9.40 

29 Super 7 4.0 2.5 2.27 2.92 7.30 

30 WL 414 4.5 1.25 1.18 2.31 5.77 

31 15 L 756 7.5 1.13 2.73 3.79 9.47 

 
 
The first harvest after 90 days of 
germination was done in July 2002. 
The biomass production during that 
time was exceptionally high. The 
second harvest and the third harvest 
were not very promising because the 
trial plots were heavily infested with 
weeds and some of the trial plots were 
found damaged and grazed by stray 
cattle. The free grazing cattle had 
damaged the trial during the later part 
of the years as the barbed wire fencing 
was removed and missing from the 
site. Although being a jointly 
implemented trial, the management 
aspect was not given a serious thought by the collaborating partner. The 
growth and biomass yield at Lobeysa trial site was quite poor especially 
during wintertime having no irrigation facility compared to our station trial. All 
the 31 entries were regularly assessed for its growth and fresh biomass 
production. Among 31 entries, when fresh biomass were assessed on an 
average basis, entry L 755 yielded the maximum of 14.75 t/ha followed by L 
754 with 14.57 t/ha and L 792 with 14.37t/ha respectively. Some of the entries 
showed very poor performance in terms of biomass production from all the 
three cuttings. It is concluded that entries L 755, L 754 and L 792 respectively 


