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1. Abstract
In adequate seed quality has been one of the major constraints 
to rice production in the Gambia for many decades. A commu-
nity-based seed multiplication system, implemented in two rice 
growing regions to improve on production and productivity of dif-
ferent rice traits. There were numerous challenges faced by the rice 
growers among them is low quality seeds and inadequate knowl-
edge on rice agronomy reducing the yield potentials. The objective 
of this study is to evaluate the agronomic performance and adapta-
tion of cultivars of rice on multi-location trial in farmers’ fields as 
demonstration plot. The demonstration was conducted in Jahally, 
Pacharr and irrigated perimeters in Central River Region of the 
Gambia. The sampling method was purposive sampling with a 
sample size of six (6) farmers were selected. The data analysis and 
interpretation was done using the Statistical Package for Social 
Sciences software (SPSS). The results indicate that, on average 
Sahel 177 registered the highest yield of 6,793kg while the low-
est yield registered was Orylux 6 with 5,940 kg respectively. The 
research findings revealed that, there was no significant difference 
in terms of tillers/stand of 42, 44 and 46 on average. In conclu-
sion, the number of tillers may not necessarily have determined 
the yield but the size and weight of the grain count. Therefore, rec-
ommending the government to design policies and create enabling 
environment that would encourage public-private participation in 
order to bridge the yield gap potentials

2. Introduction
The main staple food of the population is rice and predominantly 

grown by women in the low and up-land agro-ecologies shifting 
from subsistence farming to commercialization of agriculture. 
The idea of rice crop is being regarded as a woman’s crop as it is 
cultivated mainly by women but over the years’ men have shown 
interest in producing rice. Rice (Oryza sativa and O. glaberrima) 
increasingly important staple food in the Gambia, however yields 
are generally declining over the years. The current estimated aver-
age yields ranges from 1.1 t ha−1 under rain-fed upland conditions 
to 2.5 t ha−1 under irrigated conditions while potential yields for 
irrigated lowland rice range from 10 to 11 tons’ ha−1, with rice 
yield gaps ranging from 30 to 90% (Deng et al.2019). The Gam-
bia is among the countries with huge difference between potential 
and actual yields. For several decades, from 1970s to 1980s in the 
Gambia tremendous efforts have been made by Chinese scientists 
in rice breeding to improve grain yield, nutritional quality and en-
vironmental performance, thereby achieving substantial progress 
in global food security (Zeng,2018). The smallholder farmers en-
countering low yield potentials are often stuck in a vicious cycle of 
poverty. Basically, the rice grown is mainly for family consump-
tion and sale at the local markets to earn income for the day-to-day 
management of the households (Sow et al.2015). The sub-optimal 
rice productivity is caused by a myriad of production constraints 
and sub-optimal crop management. The current rice production 
constraints of smallholder farmers in The Gambia include inade-
quate ploughing facilities, use of low-yielding varieties, post-har-
vest losses and in adequate knowledge on rice agronomy (Alfred 
et al.2021) The cultivation of rice production is either broadcasting 
method or transplanting method, recently the extension workers 
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are encouraging the rice producers to do row seeding. Further-
more, system rice intensification is another method of rice cultiva-
tion using a seedling per hill or stand and this method of rice pro-
duction enhances tillering in responding to photosynthesis process 
for better yields (Gupta and Ladha, 2016. However, smallholder 
farmers do not have adequate knowledge and skills to carry on 
field operations such as land levelling, water management, ferti-
lizer application and weeding on timely basis as this affects yield. 
Most of the country’s economy depends on the agricultural sector. 
For sustainable development, the increase in crop production and 
supply has increased exponentially (Ismail and Malik,2022). The 
rice sub-sector is becoming one of the most dynamic agricultural 
activities in the rural communities of the Gambia. The introduc-
tion of improved varieties such as Orylux 6, Sahel 134 and Sahel 
177 and increase in cultivable land area would enhance yield to 
attain food security (FAO 2016). There is window of opportunities 
for smallholder farmers to increase their food security and income 
through sales of locally improved rice varieties that have compar-
ative advantage of competing with imported rice. The provision of 
insufficient quality seeds and other related factors have been ma-
jor constraints to rice production in Sub-Saharan Africa (Bai et al. 
2018). This problem is aggravated by climate change, poor quality 
seeds and marginal soils which has spillover effects of produc-
tion and productivity of rice. Sustainable rice production is largely 
dependent on environment that will encourage private sector in-
volvement in rice production and distribution through the value 
addition processes. Importantly, rice and other crops on farm land 
do compete with micro-organisms and weeds not only for water, 
light, nutrients and space essential for plant growth but equally 
create problem during harvesting, drying and cleaning (Shrivasta 
and Kumar, 2015) Weeds also reduce the quality and marketing 
value of the crop serving as a host to insects, increase production 
cost, blocking irrigation and drainage canals (Qian et al. 2016). 
The process of selecting rice varieties with wide adaptability over 
diverse farming environments is important prior to high rate of 
varietal adoption. In order to achieve this multi-locational demon-
strations, plots were conducted in farmers’ fields consisting of only 
few varieties to further test rice varietal adaptability. Important-
ly, high yielding rice varieties were received by Rice Value Chain 
Transformation Project from Africa Rice which were screened and 
evaluated for their high yield performance and tolerance to the bi-
otic and abiotic stresses in different rice agro-ecologies. These are 
Orylux 6, Sahel 134 and Sahel 177. These were selected due to 
the distinguish traits they possessed as high yielding, early ma-
turing, aromatic and submergence tolerant. Rice productivity is 
influenced by many factors such as land quality and availability 
of superior rice varieties. Agricultural land and plant varieties are 
production factors that’s needs proper management to improve 
on sustainable productivity (Zhang et al.2022) Impact of climate 
change on rainfall pattern affects agriculture production particular-

ly rice as agricultural commodity. In addition, poor level of knowl-
edge and low level of agriculture technology adoption can reduce 
the rice production and productivity of farmers (Fang et al.2020). 
The objective of the exercise was to enhance the productivity of 
farmers through the adaption of improved high yielding rice vari-
eties Orylux6, Sahel 134 and Sahel 177. This among others will 
also increase the income and improve on the food security status 
of smallholder farmers.

3. Materials and Methods
The demonstration trial was conducted in Central River Region 
South during the 2022 dry season production. The rice varieties 
used for the demonstration were Orylux 6, Sahel 134 and Sahel 
177 with land area of 0.5ha. A total of twenty-five (25) kg was used 
nursery bed preparation for transplanting in the rice field of 0.5ha. 
Fertilizer grade of NPK 15:15: 15 and Urea 46% were applied us-
ing broadcasting method. The demonstration was conducted in Ja-
hally, Pacharr and irrigated perimeters in Central River Region of 
the Gambia. The sampling method was purposive sampling with a 
sample size of six (6) selected farmers. The operational field meth-
od was systematic rice intensification (SRI) using single plant/
stand to enhance production and productivity of the varieties. In 
addition, all the packages of good agricultural practices were prac-
ticed during the production cycle. Furthermore, at harvest average 
productive tillers were counted, average plant height and average 
yield were taken in three different locations of each rice variety at 
different stages of growth. The evaluation process was conducted 
with the farmers in the form of participatory varietal system (PVS) 
were the varietal selection was done by the farmers.  The selected 
varieties were tested in the farmers own field for verification to 
determine their yield stability and tolerance to stresses.

4. Results and Discussion
In the field of research, to collect data, analyze and interpret the re-
sults is very important as it guides the researcher to make deceive 
decision, conclusion and recommendation of the findings. The 
cultivation or boosting rice production is one of the government’s 
priority to increase the production and productivity of rice. There-
fore, committed to policies and programmes that would reduce the 
importation of rice from other countries at a minimal rate. The 
was routine observation and monitoring of the demonstration to 
observe the impact or effect of changes during production cycle of 
different rice varieties. The demonstration trial observed three (3) 
parameters such as plant height, panicles/stand, tillering and yield/
ha to examine the performance of each crop varieties. The result in 
Table 1 showed that, Sahel 134 and Sahel 177 registered the same 
height of one hundred and twenty-six (126) centimeters while least 
registered height was eighty-three (83) centimeter in treatment 5. 
The panicle length could be used as indicator to represent the prob-
ability of grains amount produced. Moreover, equal to previous 
parameter, the panicle length of all varieties were same. The impli-
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cation of the result is that, convincingly the higher the number of 
tillers the better the yield. The differences on plant height observed 
between rice varieties indicated that during the wet season, rice 
plants grow faster than during the dry season. The shorter plants 
observed during the dry season production could be attributed 
to low temperatures observed at an early stage of growth, which 
might have probably slowed the growth rate (Norke et al. 2016).

The number of primary and secondary ramifications depends on 
species and varieties. According to imperical evidence one single 
panicle can bear between 50 and 500 spikelets’ in most cultivated 
varieties their number reaches 150 to 350. Proper water manage-
ment and optimum condition for light interception could have been 
the reason for higher number of seeds and seed weight per spike of 
rice grown under dry season than during the wet season. In the dry 
season, when light intensity is high, photosynthetic reaction may 
also be high and more transition of carbohydrates for grain fill-
ing with increase in number of seeds per spike of rice. This work 
lends support from the earlier work (Sridevi V, and Challamuthu 
V 2015). The panicle initiation during reproductive stage is very 
critical as this will determine the yield. The formation of panicle 
entirely depends on the adaption of best agricultural practices es-
pecially the timely supply of water and application of fertilizer 
particularly urea (46%). The application of urea (46%) on split 
bases will enhance tillering resulting to the formation of panicles 
with mature grains. In table 2, the result indicates that, the number 
of panicle/stand is the same as the number of tillers, therefore the 
lowest number of tillers registered was Orylux 6 while the highest 
panicle registered was Sahel 134. The average registered amongst 
the rice varieties was constant and there was no significant differ-
ence in terms of tillers/stand of 42, 44 and 46 on average respec-
tively. The number of filled grains formed in panicle highly relied 
on plant photosynthesis during growing period and gene character 
of varieties cultivated (Majeed,2016).

The yield of a rice cultivar is dependent not only on the numbers of 
grains produced per unit area but also on the size and weight of the 
individual grain. In addition, there are other factors associated with 
yield increment such as timely farm operations, timely application 
of fertilizer, water, weed control and pest management. In the dry 
season, when light intensity is high, photosynthetic reaction may 
be high and more transition of carbohydrates for grain formation 
with increased in most yield components of rice. The result in table 
3 indicates that, on average Sahel 177 registered the highest yield 
of 6,793kg while the lowest yield registered was Orylux 6 with 
5,940 kg respectively. Importantly, Orylux 6 is highly acceptable 
for its aroma, excellent grain quality and taste with high market 
potential. Primarily with maturity rate of 100 days and yields 6.5 
t/ha under rain-fed lowland and with higher potential yields in the 
irrigated ecology Orylux 6, offers the possibility of double crop-
ping. The result therefore, indicated that where irrigation water is 
available, rice can be grown in the dry season and the grain yield 

will be higher than in the wet season because of the higher intensi-
ty of solar radiation (Majeed et al.2016).

In social research it is important to establish comparison between 
different independent variables such as plant height, tillers, and 
yield. The demonstration trial depicts the performance between 
Orylux 6 and Nerica L19 sub-1 as improved varieties being pro-
moted by smallholder farmers at field level. The trial observed the 
comparison between farmer practice and that of good agricultural 
practice to gauge the performance of different rice varieties. The 
plant with more than 1.2 cm and 1.1cm height was more suscep-
tible to lodging therefore it able to reduce the yield (Deng et al 
2019). From the results in table 4, indicate that, Nerica L 19 sub-
1 under good agricultural practices tillers more than Orylux 6 of 
farmer practice shows 98, 52 and 79, 35 respectively. Furthermore, 
to determine performance is the yield, and from the result table 
good agricultural practices outweigh the farmer practice. Indicat-
ing that, Nerica L19-sub-1 registered 8,600 and 5,600kg while 
Orylux 6 registered 7,000 and 4,800 kg and average yield scored 
was 1,600kg and 800kg respectively. The results have an impli-
cation on food and nutritional security hence increasing income 
security. The significant performance of rice grown during the dry 
season over the rain-fed on tiller count may not be uncounted.  Ac-
cording to (Arayawati et al. 2016) high day temperature and solar 
radiation with low night temperatures are apparently conducive 
for more panicle production without much reduction in spikelet 
number. The government should create an enabling environment 
for private sector participation, provision of production inputs and 
services of field operations to smallholder farmers on timely basis.

Table 1: Plant height at harvest (cm)

Treatment Area/ha
Rice varieties

Orylux 6 Sahel 134 Sahel 177
1 0.5  65 b 116 a 126 a
2 0.5 118 a 126 a 120 a
3 0.5 111 a 106 a 120 a
4 0.5 118 a 122 a 120 a
5 0.5 112 a   83 b 122 a
6 0.5 108 a 117 a 113 a

Average 3 105 122 120
*Different letters in the same column means significantly different at p 
>.05

Table 2: Panicles/stand

   Treatment Area/ha
Rice varieties

Orylux 6 Sahel 134 Sahel 177
1 0.5   39 b   47 a  46a
2 0.5   43 a   46 a  40a
3 0.5   47 a   43 a  43a
4 0.5   42 a   46 a  45a
5 0.5   43 a   46 a  45a
6 0.5   36 b   46 a  44a

Average 3 42 46 44
*Different letters in the same column means significantly different at p 
>.05
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Table 3: Yield of rice varieties.

   Treatment Area/ha
Rice varieties

Orylux 6 Sahel 134 Sahel 177
1 0.5    5850 b  6150 a   7050 a
2 0.5    6000 a  6210 a   6360 b
3 0.5    6000 a  6450 a   7050 a
4 0.5    5490 b  6480 a   6950 b
5 0.5    5700 b  6300 a   6600 b
6 0.5    6600 a  6000 a   6750 b

Average 3 5940 6265 6793
*Different letters in the same column means significantly different at p >.05

Table 4:  Physiology of crop growth

Variety
Plant height (cm) Tillers Grain Yield ha-1 Average yield

Farmer Practice GAP Farmer Practice GAP Farmer Practice GAP + / -
Orylux 6 1.2cm 1.1cm 35 b 52 b 4,800 b 5, 600 b 800
Nerica L19 sub1 1.6cm 1.5cm 79 a 98 a 7,000 a 8, 600 a +1 600

*Different letters in the same column means significantly different at p >.05

Figures:
5. Conclusion and Recommendation
The farming communities of the Gambia entirely consumed rice 
on a daily basis and is the main staple food. The government, de-
velopment partners and agricultural projects had set priorities in 
policy documents tailored towards enhancing the production and 
productivity of rice shifting from subsistence farming to commer-
cialization through the value chain process. The Rice Value Chain 
Transformation project in collaboration with the Department of 
Agriculture designed a demonstration trail focusing on three (3) 
improved rice varieties to reduce the yield gap. A trial program 
was undertaken to transfer the aroma, taste and long‐grain char-
acteristics to the most popular varieties in the region and by ex-
tension to identify or create quality varieties with high agronom-
ic performance. Basically, the demonstration focuses on how to 

improve on productivity by timely and efficient land preparation, 
use of improved rice variety and timely weed control. However, 
major constraints faced by farmers were low access to improved 
seeds, inadequate production practices and machinery, limited ac-
cess to fertilizer and the adverse effects of climate change. Poor 
storage systems, limited use of improved germplasm, poor soil 
fertility, and limited access to irrigation facilities were additional 
constraints. Low access to credit, input and the output markets, 
weak producer capacity, weak technology transfer system, and 
weak capacities of producer associations. In conclusion, from the 
research findings, I conclude that, on average Sahel 177 registered 
the highest yield of 6,793kg while the lowest yield registered was 
Orylux 6 with 5,940 kg respectively. In addition, Orylux 6 variety 
has comparative advantage of high-quality aromatic taste against 
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Sahel 177 and Sahel 134 and convincingly the higher the number 
of tillers the more the yield. Therefore, recommending the gov-
ernment to design policies and enabling environment that would 
encourage public-private participation to bridge the yield gap po-
tentials.
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