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ABSTRACT
Rice is a luxyry food, cereal that constitutes a major source of calories for the urban and rural population. It is the second largest
crop grown worldwide. In Burundi country, rice demand has been increasing more rapidly in both urban and sub-urban areas
due to its use in alcohol and oil fabrication, marketing for houselhold economic income, and cattle feeding. Unfortunately rice
production are limited due to population growth, coupled with its cultivation almost in lower altitude regions only. An experiment
on caracterisation of new rice lines for development of high yielding genotypes with desirable agronomic traits was carried out to
assess the most adapted lines which could be recommanded to farmers in the region. The experiment was laid out in randomized
complete block design with three replications. It has considered 10 rice lignes (V3, V7, V8, V13, V14, V16, V18, V22, V34, V35),
planted on 8 ha area, divided in single plots of 8 m 2 each with 20 X 20 cm for spacing. Based on statistic analysis, results of the
study showed line V34 as the most adapted variety with significance difference comparatively to other lines. It showed improved
growth parameters as plant height, panicles exsertion and panicles length. Moreover, this line V34 has recorded enhenced yield
with p<0.05 as compared to others. Likewise, improved pinicles number and thousand grains weight were observed for this line
V34. The study highlighted line V34 as the most adapted line that could be recommanded to the people of the region.

Keys words : Rice crop lines, Medium altitude regions, Growth parameters, yield attributes.
________________________________________________________________________________________________________

1. INTRODUCTION
Rice is an important cereal, as it is the second largest crop grown worldwide [1]. It affects a significant proportion of the world’s
smallholders and urban consumers. Rice is a luxyry food, cereal that constitutes a major source of calories for the urban and rural
population. Its bran is an essential part of whole grains which is produced as byproduct of milling in producing refined grains [2,3].
It has high content of dietary fiber, essential fatty acids and other vital amounts of protein, starch, dietary minerals and vitamins.
Furthermore, it has a wide range of health benefits with the presence of vitamin E, antioxidants, vitamin B and essential fatty acids
have been asserted in rice bran. It is a great source of phytosterols which helps to control blood sugar, cholesterol metabolism and
prostate health. Naturally, it is gluten free, lactose free and hypoallergenic which makes it tolerable health product for various
tastes [4]. Overall, Rice is a staple food for more than half of the world’s seven billion people, it is of crucial importance in
providing food security for an exponentially growing population. Foregoing research confirmed that rice consumption is growing
faster than that of any major food [2,3], while the world population is expected to grow susbtantially as the population is currently
growing at the rate of 3 to 4 % per annum. Moreover, rice is the most rapidly growing food commodity in sub-saharan Africa. It
has become a commodity of strategic significance and the fastest-growing food source in Africa, such that its availability and
price are now a mojar determinant of the welfare of poorest segment of consumers who are the least food-secure consummers in
Africa [5]. Whence increase in rice production is needed to meet future population demand. Burundi also is not spared with a
growth of 3.2% in 2018 [6]. In this country, rice has emerged as an important food. Its demand has been increasing more rapidly in
both urban and sub-urban areas of the country. This rapid increase in rice demand is largely due to rapid population growth, its use
in marketing for houselhold economic income, and its contribution in food security. Moreover, rice grains in the country are used
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for alcohol and oil fabrication, while flour and straw are used for cattle feeding. Rice is a major crop in the country, unfortunately
rice production are limited due to population growth, coupled with its cultivation almost in lower altitude regions only, whence
yield increase is a necessity to obtain rice self-sufficient and meet the future demand. An experiment on caracterisation of new
rice lines for development of high yielding genotypes with desirable agronomic traits was carried out to assess the most adapted
lines which could be recommanded to farmers in the region.

2. MATERIALS AND METHODS
2.1 Site Description and experiment design
The experimentation site was located in Giheta commune of Gitega province at Ndebe, a center of kirimiro region, with 1492 m of
altitude, characterized by annuel precipitation varying between 1200 and 1400 mm and a mean temperature ranged between 20.5
and 23 °C. The soil texture was sandy silt clay with a pH of 5.9. The experiment was laid out in randomized complete block
design with three replications. It has considered 10 rice lignes (V3, V7, V8, V13, V14, V16, V18, V22, V34, V35), planted on 8
ha area, divided in single plots of 8 m2 each with 20 X 20 cm for spacing. These 8 ha were in two parts: 5ha in marsh and 3 ha on
a hill. During the experiment, fertilizers have been applied following the recommanded rate with N-P-K (30-30-30) formula.
Later, 100kg of urea has been applied twices as cover manure. The first part (35kg/ha) was applied two weeks after plantation,
while the other part (65kg/ha) was applied at panicles appearance time.
2.2. Data sampling
During growth, plant heigh, panicles exsertion and panicle length were recorded. At physiological maturity, data on grain yield
and its component were determined after oven-drying at 70ºC to constant weight.
2.3. Statistical analysis
Data statistical analysis was done through STATITCT and advanced Excel. Comparisons between lines were conducted using
Student–Newman-Keuls test at 5%, while Excel was used for figures and tables.

3. RESULTS
3.1. Plant height (PH) assessment
Rice crop height is an important agronomic trait linked to plant type and yield potential. It is a major phenotypic morphology
parameter that can be used not only as an indicator of overall plant growth vigor, but a parameter to estimate other crop traits [4,5].
In this study, plant height has been tested and analysed as can be seen in Figure1.
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Figure 1. Plant height (PH) analysis
The highest PH of 112.33 cm was recorded for V34, and significantly differed to others with a probability value p<0.05. It was
followed by V14 with 100 cm, a variety which did not shows significant difference from V22 (98.33 cm), V35 (96.33 cm) and
V16 (94.00 cm). The shortest plant was recorded for V7 with 69.33 cm.
3.2. Panicles lenght (PL) analysis
From an agronomic perspective, panicle length is a major determinant of grains number per panicle [7,8]. It is a key trait for genetic
factor identiﬁcation as revealed by Liu et al. (2010) and Kato et al. (2009) [9,10]. Panicle length determines the number of grains
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that panicle can hold, and consequently rice yield projection. It is one of the most important traits assessed in yield-related
research [11]. In this study, data on panicle length are as follows (Table 1).

Table 1. Panicles length assessment
Crop Lines

Panicles length analysis

V34

24.00 a

V16

23.67 a

V14

22.33 ab

V7

21.67 ab

V35

20.00 bc

V8

19.67 bc

V13

19.00 bc

V22

18.67 bc

V18

17.33 c

V3

16.33 c

Through this table 1, Significant difference was observed between lines with V34 the first adapted line than others. Specifically,
highest PL was observed for line V34 with 24 cm, followed by lines V16 of 23.67 cm and minimum for V3 with 16.67 cm.
Statistically, there was no significance difference between V34 and V16, but both significantly differed to V3 with probability
value p<0.05.
3.3. Panicles number (PN) analysis
Panicle is closely associated with yield, a key indicator of rice production due to it directly regulates the grain number
results in the present study are summed up in the figure 2
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Figure 2. Panicles number (PN) analysis
Regarding panicles number, there was no signifance difference between lines. The maximum PN of 17 panicles was observed for
V34 line. The same value was observed for both lines V16 and V8. They were followed by V7 and V18 which both showed an
average of 14 panicles. The munimum value was observed for line V35 with 11 panicles.
3.4 Panicle exsertion (PE) analysis
Panicle exsertion is related to many other traits in rice as demonstrated by foregoing researchers [13]. It was reported that
incomplete panicle exsertion is one of the symptoms which damages grain yield and raises disease incidence [14], whence panicle
exsertion is a better indicator under field conditions. For the present study, outcomes on panicle exsertion were displayed in table
2.
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Table 2. Panicle exsertion analysis
Crop Lines

Panicles exsertion analysis

V7

7.00 a

V3

5.67 b

V18

5.00 b

V16

5.00 b

V35

3.00 c

V8

2.33 cd

V13

2.33 cd

V22

1.00 d

V14

1.00 d

V34

1.00 d

Panicle exsertion analysis showed significance difference between lines. The better value of 1 was observed for lines V34, V22,
and V14. These lines did not significantly deffered to V13 and V8, lines with the second highest value of 2.33 for both, but
significantly differed to others with p<0.05. Moreover, from table 2, the worst value of 7 was recorded for lines V7.
3.3. Weight of Thousand grains (WTG) and yield
Thousand grain weight represents the average value of individual grain weight which depends on position within the ear and on
positon within the spikelet [15]. Sharma (2009) highlited that wide variability which has implications for commercial value exists in
individual grain weight. Furthermore, grain yield is an important parameter for evaluating the potential of new rice cultivars as
reported by Ferrante et al. (2017) [16]. It is a key trait that effects grain cultivation, management, and subsequent yield [17,18],
whence assessment of thousand grains weight is a major focus especially in Burundi where rice is a marketing key tools
nowadays. Relate outcomes were shown in figure 3 and 4.

Considering figure 3, data shows line 34 as the most adapted in the region. It recorded the optimum TWG of 30.67g and
significanly differed to others except V35 which was the following with 29.67g. However line V16 recorded the minimum value
with 22.33g. The same trend was observed for figure 4 where the highest yield was observed for line V34 of 10578.67 kg/ha. This
line differed to others with probability value p<0.05. The minimum was recorded for line V22 with 4704 kg/ha.

4. DISCUSSION
Results of the study showed line V34 as the most adapted variety than others. It has shown improved growth parameters as plant
height, panicle exsertion and panicles length. Moreover, this line V34 has recorded enhanced yield and its attributes like pinicles
number, thousand grains weight and yield. The improvement of crop height was due to cell elongation rate since cell division is
restricted to a small portion of the shoots and roots as revealed by Miyoshi Haruta and Michael R. Sussman [19]. It will lead to
more nutritious crop yield due to that investment in height improves access to light leading to improved photosynthetic activities
[20]
, whence synthesis of more nutrients in plant. Althought grains number parameter was not assessed in this study, it could be
positively affected due to improved panicle exsertion which is connected to the culm and panicle, parts controlling the transport of
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water and nutrients from the leaves and stems to grains and ultimately affecting grain filling as highted by Ma et al. (2002); da
Cruz et al. (2008) and Liu et al. (2008) [21,22,23]. The improvement of yield and other tested parameters observed for V34 was due
to the condicive environment for this line through which the plant could assimilate adequate nutrients for its growth and
developpment.

5. CONCLUSION
Results of the study showed line V34 as the most adapted variety in the region. It showed improved growth parameters as plant
height, panicles exsertion and panicles length. Moreover, this line V34 has recorded enhenced yield and its attributes like pinicles
number, thousand grains weight and yield. Furthermore, based on foregoing research, more nutritious yield could be expected
from line V34, whence enhanced food security as well as farmers livelihoods. The study highlighted line V34 as the most adapted
line that could be recommanded to the people of the region.
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