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ABSTRACT

In Coéte d’Ivoire, the yield of different sorts of
rice (Oryza sativa) remains below to their own
potential productions. Insufficient production of
rice recorded by farmers could be attributed to
the no respect of -cultural practice and
inappropriate choice of different sorts of rice.
To resolve this problem, the current study was
undertaken with a main purpose to improve rice
production. Thus, four varieties of rice including
WITA 9 (V1) (control), 6444 GOLD (V2), TEJ
GOLD (V3) and CY-2 (V4) were tested in four
sowing spacing: 20 cm x 20 cm (S1), 20 cm x
25 cm (S2), 25 cm x 25 cm (S3) (control) and
25 cm x 30 cm (S4). Experimental design use in
this study was constituted with three random
blocks. From planting to harvest of rice seven
parameters were collected and analyze
statistically. Results of those analysis shown that
the better value of yield and its components was
recorded with variety CY-2 in the plots with
sowing spacing (25 cm x 30 cm). Based on this
result, some recommendations have been done
to rice producers.

Keywords: Oryza sativa, variety, spacing, yield,
food security

1. INTRODUCTION

A population growth coupled with
urbanization growth in developing nation
forced often population to change their
dietary (Delisle, 1991; FAO, 1997).
Populations turn towards cereal crops
mainly the rice. In this context, the rice
plays a key role to population dietary. It is a
basic foodstuff, a job and earned income of

half population of the world. But a
production dynamic does not match to rice
request in African countries. Thus, to supply
population in short time, leaders turn
towards a mass importation of rice (Mendez
& Bauer, 2013). In order to reverse this
political, Cote d’Ivoire leaders through a
national program of rice production
encourage farmers to increase their fields
area (SNDR, 2012). For that purpose, some
subsidies and easy access to rice production
tool are granted to rice farmers. In spite of,
strategics support, political, involvement of
rice farmers and great area under cultivation
intented for this speculation, national
production barely satisfies the half of
population request (Bouet & Tahouo, 2015).
In other words, the yield of different sorts of
rice in farms remain under their production
capacities. It the case of Nerica which
produce 1700 Kg per hectare against 2930
Kg per hectare (Anyang, 2015).
Insufficience production of rice recorded by
farmers could be attributed to the no respect
of cultural practice and an inappropriate
choice of different sorts of rice. Spacing of
sowing plays a cardinal role in determining
of crops farm yield (Noorka et al., 2011).
Indeed, when the sowing density is above or
below of the optimal density, that leads to a
intra-specific competition between crops for
the sharing nutrient resources in the
environment (Ngala et al., 2013). So it will
result to the decreasing of crop production.
In this condition, determining of optimal
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spacing for each rice variety becomes vital.
A current study carried out in this context
aims to improve rice production and
household incomes for farmers in rural
areas. Specifically, it will be first to
determine the most productive variety of
rice and secondly the optimal spacing in
order to maintain or increase the production
of this variety.

2. MATERIALS AND METHODS
2.1. Study site

This study was carried on the
experimental site of PRORIL (Projet de
Promotion de Riz Local en République de
Cote d’Ivoire) localized in Yamoussoukro
(Latitude 06° 72” and 06° 92’ of North and
Longitude 05°36° and 05°21” of West. This
town is situated from 248 Km to Abidjan
with, two growing seasons: dry and rainy
seasons. The first season extend from
middle of November to middle of march.
The second, he is stretched from middle
march to middle September. The mean
temperature of this town is estimated 26 °C.
2.2. Biology material
The biology material is constituted of 1140
plants. Those plants come from the seeds of
four varieties: WITA 9 (control), CY-2,
6444 GOLD and TEJ GOLD.
2.3. Methods
2.3.1. Experimental design and treatment

Field experiences took place on an
area measured 34 m x 45 m. After weeding,
the plots were divided into three random
blocks separated with 1 m. Each block was
divided into four plots measured 10 m x 10
m separated each other of 1m. Each of them
was subdivided into four elementary plots of
5 m x 5 m. Thus, a total of 48 elementary
plots was take place during this trial. Inside

of this experimental design, four varieties of
rice were sown (WITA 9 :V1 (control),
6444 GOLD : V2, TEJ GOLD : V3 and CY-
2 : V4) according to four sowing spacing
(20cmx20cm: S1,20 cm x 25 cm : S2, 25
cm x 25 cm : S3 (control) and 25 cm x 30
cm: S4).
2.3.2. Data collected

From sowing to harvest seven
parameters have been collected on the
different plants. It’s about the number of
tillers (NT), the plant length (PL), the
number of panicles per tuft (NPT), the
number of seeds per panicles, the
percentage of full seeds (PFS), the weight of
1000 seeds (W-1000-S) and the Yield (YD).
2.3.3. Statistical analysis

Statistical analysis consists in testing
effect of variety, sowing spacing and their
interaction on rice growth and production
parameters. For each one of variables which
have been significantly affected by
production factor multiples comparison are
done by realizing ppds test (P<0,05). This
test allows to identify parameters which
differ significantly to others. All analysis
has been made with STATISTICA software
version 7.1.

3. RESULTS AND DISCUSSION
3.1. Results
3.1.1. Effect of variety on yield and its
components parameters

Statistical analysis showed that
seven parameters have been affected the
factor variety on nine parameters tested.
Thus the best value of NT, NPT, W-1000-S
and YD have been recorded with the variety
V4. Also similar better value of PL and NSP
have been obtained with varieties V4 and
V2.

Table 1. Effect of variety on yield and its components parameters

Parameters Varieties Statistical

V1 V2 V3 V4 F P
NT 13,42+4 41° 13,73+3,96" 12,76+ 4,71% | 14,35+4,22° 562 | 0,00
PL (cm) 75,76+11,9° 91,12+10,43° | 76,69+10,95"° | 90,7+13,6° 45 0,00
NPT 11,01+3,82° 11,48+3,81° 11,28+4,52° 12,4444 30° 9,65 0,00
NSP 108,45+25,00° | 140,95+13,23% | 120,66+29,37° | 120,08+27,26° | 7,25 | 0,00
PFS 80,87+5,9° 82,67+5,56° 82,69+3,48° 84,55+5,1° 209 |01
W-1000 S (g) | 28,31+3,73° 27,3£2,1° 27,411 4P 33,73+3,69° 26,44 | 0,00
YD (t/ha) 4.4+12° 5,74+0,82° 4,65+0,86° 6,5+1,16° 21,68 | 0,00
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NT : number of tillers, PL : plant length, NPT : number of panicles per tuft,, NSP : number of seeds per panicles PFS: percentage of full
seeds, W-1000-S :weight of 1000 seeds, YD (T/ha) : Yield, V1 : WITA 9, V2 : 6444 GOLD, V3 : TEJ GOLD, V4 : CY-2 F : F-statistical of
Fischer et P : probability associated to the test. For each parameter, values bearing a same letter are statistically similar. (P > 0,05).

3.1.2. Effect of spacing on yield and its components parameters

Except w-1000-S, the six other parameters have been affected by the sowing spacing.
Thus, the best value of NT, PL, NPT, NSP and YD have been recorded on plot with spacing
S4. Also, similar better value of PFS have been obtained with spacing S3 and S4.

Table 2. Effect of spacing on yield and its components parameters

Parameters Spacings Statistical

S1 S2 S3 S4 F P
NT 10,97+2,84¢ 11,87+3,39° 14,14+3,77° 17,29+4,33% 4,53 0,00
PL (cm) 83,38+12,96" | 82,26+15,03° | 82,25+14,69° | 86,38+12,53" [ 4,78 | 0,00
NPT 9,24+2,96° 10,98+3,43° 12,66+3,42° 15,85+4,45% 2,4 0,00
NSP 111,62424,34° | 106,25+£20,54° | 127,58+26,86" | 144,7+17,47° | 14,12 [ 0,00
PFS 79,53+6,35 80,82+3,11° 84,36+3,69° 83,28+5,69° 4,79 0,00
W-1000S (g) | 28,6+3,6° 28,74+3,64° 28,98+4,5% 30,44+3,81* | 1,12 | 0,34
YD (t/ha) 4,92+1,52° 4,86+1,09° 5,62+1,33" 6,03+1,08* 3,68 | 0,00

NT : number of tillers, PL : plant length, NPT : number of panicles per tuft,, NSP : number of seeds per panicles PFS: percentage of full
seeds, W-1000-S :weight of 1000 seeds, YD (T/ha) : Yield, S1 : spacing 1 20 cm x 20 cm, S2 : spacing 2 20 cm x 25 cm, S3 : spacing 25
cm x 25 c¢m, S4 : spacing 25 cm x 30 cm, F : F-statistical of Fischer et P : probability associated to the test. For each parameter, values
bearing a same letter are statistically similar. (P > 0,05).

3.1.3. Effect of interaction between variety and spacing on growth parameters

Interaction between variety and sowing spacing indicated that two growth parameters
have been affected. Th best value of the two parameters recorded their better value on the
plots space S4 with the variety V4.

Table 3. Effect of interaction between variety and spacing on growth parameters

Interactions Parameters
NT PL (cm)

S1 V1 | 10,26+2,12" | 77,5+21,56°
V2 | 11,3+2,829 | 85,7+13,78°
V3 | 11,18+0,7% | 77,14+0,7°
V4 | 11,15+1,41° | 93,2+2,82°

S2 V1 | 10,58+0,7" | 71,58+1343
V2 | 12,13+1,417 | 97,61+5,65°
V3 | 11,15+3,68% | 71,95+424'
V4 | 13,61+2,82° | 87,92+0,7°

S3 V1 | 15,1+2,12° | 73,88+12,02"
V2 | 14,03+3537 | 90,64+0,35°
V3 | 11,85+5,65" | 77,47+11,31°
V4 | 15,640,7° 87,00+1,41°

sS4 V1 | 17,75+2,82° | 80,08+2,82
V2 | 17,48+0,7% | 90,54+3,53°
V3 | 16,86+10,6° | 80,21+19,097
V4 | 17,06+2,82° | 94,69+14,84°

Statistical F 5,09 7,71
P [ 0,00 0,00

NT : number of tillers, PL : plant length, V1 : WITA 9, V2 : 6444 GOLD, V3 : TEJ GOLD, V4 : CY-2, S1 : spacing 1 20 cm x 20 cm, S2 :
spacing 2 20 cm x 25 cm, S3 : spacing 25 cm x 25 cm, S4 : spacing 25 cm x 30 cm, F : F-statistical of Fischer et P : probability associated
to the test. For each parameter, values bearing a same letter are statistically similar. (P > 0,05).

3.1.4. Effect of interaction between variety and spacing on production parameters

All the production parameters have been affected by the interaction between variety
and spacing. On the five parameters tested NPT, NSP and YD recorded their better value on
the plot S4 with the variety V4. About, PFS and W1000S theirs better values have been
obtained on the plot S3 with variety V4.
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Table 4. Effect of interaction between variety and spacing on production parameters

Parameters
Interactions
NPT NSP PFS W1000S (g) | YD (t/ha)
S1 V1 | 9,08+1,41% | 84,66+20,5 72,4845 23% | 28,88+2,54" | 3,61+0,38"
V2 | 9464565 | 130,5+11,31° | 87,29+7,98° | 27,13+0,96" | 6,66+0,3°
V3 | 8,9+6,36F 109,83+23,33" | 77,48+1,630 | 27,69+1,06° | 4,28+1,38%
V4 | 9524353 | 1215+23337 | 80,86+2,14" | 30,69+7,92° | 6,15+1,847
S2 V1 | 9694777 | 962424 83,11+4,98" | 26,97+1,28" | 3,72+0,04
V2 | 9,96+4,94" | 138,5+2,82° 80,69+3,49" | 26,94+2,89" | 53+0,92
V3 | 11,87+0,79 | 95,33+7,77' 85,81+1,6° 26,8+0,17" | 4,44+0,007'
V4 | 12,42+4,947 | 9516+12,02"° | 85,66+0,74° | 34,25+2,32° | 598+1,46°
S3 V1 | 12,64+6,36" | 108,66+3,53" | 8544+1,01° | 26,05+1,13" | 4,3+0,33
V2 | 13,1245,65° | 143,33+24,74° | 79,11+2,67° | 26,42+0,9" | 5,28+0,58"
V3 | 10,88+4,94" | 145+53 74 84,8+2, 447 27,2142 48" | 457+1 47
V4 | 14,00+6,36% | 113,33+13,439 | 88,1+1,38° 36,25+0,57 | 6,76+1,95°
S4 V1 | 15,08+13,4° | 144,5+17,67° | 82,46+2,77° | 31,34+887 | 596+2,3°
V2 | 16,01+8,48° | 150,5+9,19°% 83,50+8,46° | 28,72+0,41" | 5,71+0,28
V3 | 15,8+6,36° | 132,5+12,02° | 83,47+0,46° | 27,95+0,93% | 5,32+0,949
V4 | 16,5+9,89° | 150,33+35,35* | 83,59+12,54° | 33,74+255° | 7,13+0,6°
Statistical | F | 7,5 3,907 6,98 2,57 2,95
P | 0,00 0,00 0,00 0,01 0,004

NPT : number of panicles per tuft,, NSP : number of seeds per panicles PFS: percentage of full seeds, W-1000-S :weight of 1000 seeds, YD
(T/ha) : Yield, V1 : WITA 9, V2 : 6444 GOLD, V3 : TEJ GOLD, V4 : CY-2, S1 : spacing 20 cm x 20 cm, S2 : spacing 20 cm x 25 cm, S3:
spacing 25 cm x 25 cm, S4 : spacing 25 cm x 30 cm, F : F-statistical of Fischer et P : probability associated to the test. For each parameter,

values bearing a same letter are statistically similar. (P > 0,05).

3.2. DISCUSSION

Determining optimal spacing is an
important step in increasing the production
of any crop (Olowe & Busari, 2003; Dorval,
2015). It is in this context that this study
was undertaken to determine the effect of
variety and spacing on rice productivity. For
that purpose, the results from statistical
analyzes showed that the best values of the
yield and of its components were obtained
with the variety V4 compared to the three
other varieties. Difference in production
observed could be explained by the specific
characteristics of each variety. Indeed, the
varieties V2 and V3 were made to answer
more to organoleptic requirements. Thus,
they would have potential yields at the
origin lower than that of the variety V4,
respectively 7.2t/ ha, 6.5t/ haand 7.9t/
ha (CREVU / UEMOA, 2016). Similar
results were recorded by Beka et al (2016)
studying on three varieties of rice.

The best value of production
obtained with variety V4 could also be
explained by the better value of seed weight.
Indeed, this parameter is an essential
component of the yield. When its value is
higher, the yield is also higher. These results
differ from those of Kouakou et al (2016)
working on four varieties of rice (NERICA
1, NERICA 4, NERICA 8 and NERICA

11). They explained the same seed weight of
the four rice varieties by the fact that the
climatic conditions which prevailed during
the filling of the grains were similar for all
the varieties.

Our results also showed a low level
of rice production with the control (variety
V1 (WITA 9)) compared to its potential
yield (10t / ha). The WITA 9 variety is an
irrigated variety, which means that it must
have water at all times to maintain or
increase its production. During our study,
the supply of water to plants of this variety
was not regular. Consequently, this recorded
result could be explained by water stress.
Similar explanations were also given by
Kambou (2008) working on four varieties of
rice. Also, according to Doorenbos &
Kassam (1987) and Wopereis et al. (2004),
rice needs a lot of water during the entire
reproductive phase and the first half of the
maturation phase.

to the effect of spacing, the grain
yield and its components are better with
plants from the widest spacing S4. These
results could be explained by the low
seeding density which reflects a small
population on a given area unit. This would
imply an absence of competition or
competition for space, water and mineral
elements (EI Naim et al., 2010). The
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availability of sufficient quantities and
quality of nutrients for the plants in these
plots ensures their physiological function,
which has contributed to obtaining such a
result. According to Oad et al (2001), the
spacing of plants directly affects normal
physiological activities through intra-
specific ~ competition.  These  results
corroborate those of Shrirame et al (2000)
who indicated that the total number of tillers
was higher at the wider spacing.

These results also agree with those
of Balock et al (2003) who reported that the
increased spacing of the plants significantly
resulted in vigorous plant growth and
provoked a significant increase in the
number of panicles per clump, the yield in
grain by tufts, the percentage of grains filled
by panicle and the weight of 1000 grains.
Also according to Ogbodo et al (2010) rice
plants transplanted at the spacing 30 cm x
30 cm have a higher grain filling rate and a
higher grain yield than rice plants
transplanted at the spacings 20 cm x 20 cm
and 10 cm x 10 cm.

As regards the effect of interaction
spacing and variety, plants from plants of
variety V4 on plot with the widest spacing
S4 have obtained the best values of grain
yield and its components.

This result is due to photosynthesis,
which is best achieved by vigorous plants
from wider spacing than less vigorous plants
with reduced spacing. Indeed, according to
Donald & Hamblin (1976), the grain yield is
the result of a balance between the carbon
gain from CO2 in the air from
photosynthesis and the carbon loss by
respiration.

4. CONCLUSION

It emerges from this current study
that the both production factors sowing
spacing and variety have influenced the
productivity parameters of rice. Thus, the
best value of yield and its components come
from plants grown with spacings of 25 cm x
30 cm. Also, it is with the variety CY-2
which recorded a better value of production
than the three other varieties. However, to

increase the production of this speculation,
CY-2 variety must be cultivated with
spacing 25 cm x 30 cm. Base on this result
and food self-sufficiency context in Cote
d’Ivoire with rice, some recommendations
have been done to rice producers.

5. REFERENCES

1. Anyang R.T. (2015). Effects of varietal
differences, plant spacing and weeding
regimes on weed density and yields of
upland rice in Uganda. Master memory of
science (agronomy) in the school of
agriculture and enterprise development,
kenyatta university. 162 p.

2. Baloch AW., Soomro A.M., Javed M.A.,
Ahmed M., Bughio H.R., Bughio M.S. &
Mastol N.N. (2003). Optimum plant density
for high yield in Rice (Oryza Sativa L).
Asian Journal of plant sciences, 1(1) : 25-
217.

3. Beka S.H., Mituga N.V. & Walangululu
M.J. (2016). Etude comparative des facteurs
agronomiques de rendement des variétés de
riz de marais a kabare, Est de la RD Congo.
Journal international de l'innovation et de
la recherche scientifique, 23(1) : 105-112.

4., Bouet A. & Tahouo O. (2015). La
pyriculariose du riz en Cote d’Ivoire : bilan
de dix années de recherche. International
Journal of Biological and Chemical
Sciences
https://lwww.researchgate.net/publication/28
3854227, Consulté le 03 Avril 2018.

5. CREVU/UEMOA. (2016). Catalogue
Régional des Espéces et Variétés Végétales
CEDEAO-UEMOA-CILSS
http://196.200.57.138/semences Consulté le
06 juin 2018.

6. De Candolle A. (1883). Origine des plantes
cultivées, Librairie Germer Bailliére et Cie,
Paris, France. 380 p.

7. Delisle H.(1991). Les styles alimentaires
urbains, Alimentation, nutrition et
agriculture, FAO, Rome, wvol. 1,
n°1 : http://www.fao.org/docrep/U3550T/U
3550T00.htm Consulté le 29 mars 2018.

8. Donald C.M. & Hamblin J. (1976). The
biological yield and harvest index of cereals
as agronomic and plant breeding criteria.
Advances in Agronomy, 28 : 361-404.

9. Doorenbos J. & Kassam A.H. (1987).
Réponse des rendements a l'eau. Bulletin

International Journal of Research and Review (ijrrjournal.com) 144
Vol.7; Issue: 4; April 2020


https://www.researchgate.net/publication/283854227
https://www.researchgate.net/publication/283854227
http://196.200.57.138/semences
http://www.fao.org/docrep/U3550T/U3550T00.htm
http://www.fao.org/docrep/U3550T/U3550T00.htm

Gore Bi Boh Nestor et.al. Effect of spacing on the productivity of four varieties of rice (oryza sativa) in the
locality of Yamoussoukro (Céte d’Ivoire)

10.

11.

12.

13.

14.

15.

16.

17.

d'irrigation et drainage n033, FAO, Rome
(ltalie). 235 p.

Dorval D. (2015). Effet du cultivar et de la
densité de semis sur la productivité et la
qualité des grains de 1’épeautre de printemps
et d’automne. Mémoire de maitrise,
Université LAVAL Québec, Canada. 96 p.
El Naim A.M., El Day E.M. & Ahmed A A.
(2010). Effect of plant density on the
performance of some sesame (Sesamum
indicum L) cultivars under rain fed.
Research Journal of
Agriculture and Biological Sciences, 6(4) :
498-504.

FAO (1997). Agriculture food and nutrition
for Africa: a resource book for teachers of
agriculture. Rome : Management Group,
FAO Information Division,
http://www.fao.org/docrep/008/w0078f/w00
78f00.htm, Consulté le 25 février 2018.
Kambou K.K.A. (2008). Evaluation du
stress hydrique en riziculture de bas-fond en
fonction des variétés et des dates de semis.
Mémoire de DEA en gestion intégrée des
ressources naturelles Option: Sciences du
sol. Université polytechnique de Bobo-
dioulasso (Burkina Faso). 84 p

Kouakou K.P.M., Muller B., Fofana A. &
Guisse A. (2016). Performances
agronomiques de quatre variétés de riz
pluvial NERICA de plateau semées a
différentes dates en zone soudano-
sahélienne au Sénégal. Journal of Applied
Biosciences, 99 : 9382-9394.

Mendez del Viflar P. & Bauer J.M. (2013).
Le riz en Afrique de 1’Ouest : dynamiques,
politiques et  perspectives.  Cahier
Agriculture, 22(5) : 336-44.

Ngala A.L., Dugje LY. & Yakubu H.
(2013). Effects of inter-row spacing and
plant density on performance of sesame
(Sesamum indicum L.) in a Nigerian Sudan
savanna. International Sciences, 25(3): 513-
519.

Noorka LR., Hafiz S.I. & EI-Bramay
M.A.S. (2011). Response of sesame to
population  densities  and nitrogen

18.

19.

20.

21.

22.

23.

fertilization on newly reclaimed sandy soils.
Pakistan Journal of Botanic, 43(4) : 1953-
1958.

Oad F.C., Solangi B.K., Samo M.A., Lakho
AA., Hassan ZU. & Oad N.L. (2001).
Growth, yield and relationship of rapeseed
under different row spacing. International
journal of agriculture & biology, 3: 475-
476.

Ogbodo E.N., Ekpe 1.1, Utobo E.B. & Ogah
E.O. (2010). Effect of Plant Spacing and N
Rates on the Growth and Yields of Rice at
Abakaliki Ebonyi State, Southeast Nigeria.
Research Journal of Agriculture and
Biological Sciences, 6(5) : 653-658.

Olowe V.1.0. & Busari L.D. (2003). Growth
and grain yield of two sesame (Sesamum
indicum L.) varieties as affected by row
spacing in southern Guinea savanna of
Nigeria Samaru. Journal of Agriculture
Research, 19 : 91-101.

Shrirame M.D., Rajgire H.J. & Rajgire A.H.
(2000). Effect of spacing and seedling
number per hill on growth attributes and
yields of rice hybrid under lowland
condition. Indian  Journal of Agronomy.
33(3) : 221-223.

SNDR (2012). Stratégie nationale révisée de
développement de la filiere riz en cote
d’ivoire (SNDR) 2012- 2020, office national
de développement de la riziculture (ONDR),
janvier 2012. 8 p.

Wopereis, Toon D., Philip., Diak S., Marco
C. & Mariee-JO.D. (2004). Curriculum
d'apprentissage participatif et recherché
action (ARP A) pour la gestion intégrée de
la culture de riz de bas-fond (GIR) en
Afrique sub-saharienne. Manuel technique.
ADRAO. Cotonou (Bénin), 124p

How to cite this article: Nestor GBB, Anzara
KG, Georges YKA et.al. Effect of spacing on
the productivity of four varieties of rice (Oryza
sativa) in the locality of Yamoussoukro (Céte
d’Ivoire). International Journal of Research and
Review. 2020; 7(4): 140-145.

*kkkhkik

International Journal of Research and Review (ijrrjournal.com)

145

Vol.7; Issue: 4; April 2020


http://www.fao.org/docrep/008/w0078f/w0078f00.htm
http://www.fao.org/docrep/008/w0078f/w0078f00.htm

