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Abstract

Rice is a staple food in Cameroon, but its production remains relatively low
to meet up local quantitative and qualitative needs. This work evaluated the current
situation in regards with the physical and physiological quality of rice produced in
the Mbam rice hub. Pre- and post-harvest practices were assessed by using a
structured questionnaire as part of a survey during which rice samples were collected
from rice actors. Physical and physiological parameters including the germination
rate, moisture content, varietal purity, immature grains, fissured, whole, and broken
grains percentages were assessed on rice samples in the laboratory using specific rice
quality evaluation instruments and methods. A total of 80 rice samples including rice
seed, paddy, and different types of milled rice were randomly collected during the
survey from rice actors in four localities. The survey revealed nine rice varieties
(Nerica 8, Nerica L56, Touh-Mba, Tox3145, Madam, Nerica 3, Mbankou, Sophie,
and Bakala) cultivated in the hub and three major sources of rice seed, namely
previously harvested paddy (69.2%), gift (23.1%), and both sources (7.7%). The
analysis of physical and physiological attributes of rice seed used revealed a
significant P < 0.05 decline in the varietal purity among farmers of Badounga
(81.94%) and Nyokon (77.39%) compared to Nkolbisson (97.56%). A similar trend
was observed for paddy, though with high proportions (75 to 80%) of fissured grains.
Broken grains in milled rice were very high, 50.02 to 62.11%, but impurities were
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low in all rice samples <0.5%. A significant correlation (r = -0.93, P < 0.0001) was
observed between the varietal purity of paddy and the level of broken grains. Overall,
the physical quality of rice produced in the Mbam hub was poor and research
innovations should be effectively used for improvement.

Key words: Rice seed, Paddy, Milled rice, Quality, Rice post-harvest.
Introduction

Rice (Oryza sativa L.) remains one of the most valuable cereals in the
world, the reason why its production in 2021 increased to 787.3 million tonnes
from 694.5 million tonnes in 2010 (Food and Agricultural Organization of the
United Nations [FAO], 2022). In Cameroon, with an inevitable population
growth rate and progressive urbanization, rice, globally recognized as a
commodity of strategic significance, is among the top staple foods consumed
(Hegde & Hegde, 2013). The population of Cameroon is being faced with food
insecurity more and more where more than 2.4 million people were food insecure
in the late 2021, according to estimates of the Food and Agricultural Organization
(FAO, 2021). However, the situation became more pronounced due to the
consequences of COVID-19 outbreak, the current conflicts in the northwest,
south-west, and northern regions of the country. In response to the situation, the
country has projected to increase the local rice production to 750,000 tonnes by
2030 through the modernization of rice cultivation (Ministry of Agriculture and
Rural Development [MINADER], 2023).

Rice is produced in all the five agro-ecological zones of Cameroon
(Ngome et al., 2015) under different cropping systems, including irrigated low
land, rainfed low, and upland. Conversely, local rice production is not sufficient
in the country due to the poor production practices applied by farmers,
contributing to high yield gaps of 5.8 t/ha reported in Africa (Tanaka et al., 2017)
and very limited awareness and adoption of efficient post-harvest technologies
by farmers in developing countries.

Rice seed management is an important input in rice production (LaHue et
al., 2016; Wu et al., 2017). Its quality affects both production and post-harvest
management, but is more often than not poor in sub-Saharan African countries
including Cameroon (Toukea et al., 2021). The quality of milled rice is an
important aspect for the competitiveness of rice produced in most African
countries (Akoa-Etoa et al., 2016), and depends on production factors and the
environment, harvesting and post-harvest operations (Mapiemfu-Lamare et al.,
2017). To increase the rice production and its competitiveness in Cameroon, it is
important to determine the state of art of rice cultivation and post-harvest
management in the main rice production zones, including the Mbam hub. Little
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or no information is documented on the quality of rice produced in this hub,
which is among the most important rice hubs of the country (Ndindeng, 2012).
The objective of this work was to evaluate the physical and physiological quality
of rice seed, paddy, and milled rice produced in the Mbam hub and associate
these with pre- and post-harvest management. It was hypothesized that (i)
physical and physiological quality of rice seed produced by farmers in the Mbam
hub will not meet all the requirements of good seed; (ii) paddy and milled rice
produced will not have good physical quality; (iii) the quality of rice produced in
the Mbam hub will be associated with pre- and post-harvest management.

Material and Methods

The survey and rice samples collection

The survey was done alongside with rice samples collection, during the
month of May, 2022 in the Mbam rice hub of Cameroon. This hub includes part
of the West, Centre, and South regions of Cameroon and is one of the five major
rice hubs of Cameroon, which include Yagoua, Lagdo, Ndop, Mbam, and Mbo
(Ndindeng, 2012). The work was done in the localities currently involved in rice
production and processing, namely Bandounga and Tonga city, Nyokon, and the
Institute of Agricultural Research for Development (IRAD) of Nkolbisson. This
last sampling area is an experimental station, which is a peri-urban community.
A structured interview was done with a total of 80 rice actors (rice farmers,
parboilers, millers, and marketers), randomly selected in homes, markets, and
mills with the help of a local facilitator. The interview allowed the collection of
information such as the production system used, the source of seed, the planting
and harvesting dates, post-harvest operations (threshing, in-field staking, drying,
storage, and milling), the name of rice variety sampled, packaging material used,
place and duration of rice storage. During the survey, two kg of rice produced in
the said localities were purchased from each rice actor for analysis. The rice
samples were either seed, paddy, or different types of milled rice (white rice,
parboiled milled, and red milled rice). The 80 rice samples collected from
Bandounga, Nyokon, Tonga city, and Nkolbisson localities during sampling
were made of rice seeds (29 samples), paddy for consumption (26 samples), and
milled rice (25 samples), including white rice, parboiled rice, red rice, and brown
rice.

Analysis of rice samples

Evaluation of the physiological quality of rice seed

Germination: The germination test was done in the plant pathology
laboratory at the IRAD Nkolbisson. One hundred (100) grains of rice seeds were
sorted randomly for each seed sample and thereafter arranged separately in Petri
dishes containing adequately moist paper tissue with distilled water, under
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normal laboratory conditions. The germination rates were assessed seven (7)
days after the incubation and the total germination percentages computed
according to the International Rice Research Institute (IRRI) (2010) as follows:

Number of germinated grains

Percentage germination =
gee Total number of grains

Determination of physical quality of rice samples

Moisture content: The moisture content of rice grains was determined for
the seed, paddy, and milled rice sampled from the rice value chain actors in the
Mbam hub. The Satake Rice Moisture meter (Satake Co. Ltd., Tokyo, Japan) was
used, according to manufacturer’s instructions and expressed as a percentage.

Varietal purity: The varietal purity was evaluated for the seed, paddy and
milled rice sampled from the rice value chain actors using 100 g of each rice
sample. The pure rice variety was separated from other varieties (foreign rice
varieties) based on the size, shape, and colour of the grains. The percentage of
varietal purity and the percentage of foreign varieties were calculated according
to the equation 2 by the IRRI (2010).

. ) Weight of the pure variety
Percentage varietal purity = Total weight of the sample x 100

Impurities: The level of impurities was evaluated for the seed, paddy, and
milled rice sampled using a sample of 100 g of each rice sample. All materials
other than rice, such as dry leaves or stems, stones, weed seeds, soil, etc., were
manually separated from the rice grains, weighed and the results expressed as the
percentage of impurities.

P tage i it Weight of impurities 100
= X
ereentage MpUry = Total weight of the sample

Immature grains: The level of immature grains was evaluated for seed and
paddy using a sample of 100 g of each rice sample. The poorly filled grains or
immature grains were manually separated from the normal grains and weighed
and the results expressed as the percentage of poorly filled grains, using equation
4,

Weight of immature grains
100

Percentage immmature grains = X
g & Total weight of the sample
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Discoloured grains: A sample of 100 g of rice was used to evaluate
discoloured grains. Rice grains presenting any yellow, black, or purple colour,
visualized under magnifying glass were manually selected from the normal
grains and weighed. Discoloured rice grains were expressed as a percentage,
using equation 5.

) ) Weight of discolored grains
Percentage discolored grains = - x 100
Total weight of the sample

Fissured grains: Fissures in grains were evaluated on paddy rice samples.
Fifty (50) grains of paddy rice were randomly taken from each sample and hand
de-husked. The fissured rice grains were then observed through the magnifying
glass. The number of fissured grains was expressed as a percentage.

Whole grains and broken grains: The level of whole rice grains was
evaluated using a sample of 100 g of milled rice. The whole grains were manually
separated from the broken grains; weighed and the results expressed as the
percentage of whole grains. The broken grains were also weighed and the results
expressed as the percentage of broken grains.

All evaluations were carried out in triplicates.

Data on physical and physiological parameters was analyzed for normality
and homogeneity of variance using the Kolmogorov-Smirnov test and the
Levene’s test, respectively. A one-way analysis of variance (ANOVA, P < 0.05)
was conducted to determine variations in the dependent variables (physical and
physiological characteristics) across the different localities. Significant means
was separated using the Tukey’s Honest Significant Different Test (Tukey’s
HSD P < 0.05). Also, frequencies and percentages were used to present the
results from the survey carried out. All analyses were done using SPSS (Ver. 25),
while Microsoft Excel was used to create graphs and tables. Where applicable,
Pearson Rank Correlation (P < 0.05) was performed to determine the degree of
association between dependent variables.

Results and Discussion

Rice production and post-harvest operations

The results obtained from the survey showed that in the Mbam rice hub
92.3% of rice was produced under rainfed lowland and 7.7% under rainfed
upland production systems, where all the production depended on rain. Several
rice varieties were cultivated in this hub including lowland and upland rainfed
varieties, with different importance. Nerica 8 accounted for 26.9%, followed by
Nerica L56 (19.2%), Touh-Mba (15.4%), Tox3145 (11.5%), Madam, and Nerica
3 (7.7% respectively), and Mbankou, Sophie, and Bakala 3.8% respectively
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(Nerica means new rice for Africa). Upland rice varieties were Nerica 3 and
Nerica 8, meanwhile Nerica L56, Madam, Touh-Mba, Tox 3145, Mbankou,
Sophie, and Bakala were cultivated under lowland rainfed systems. Several rice
varieties cultivated in a locality do not ease an effective and holistic intervention
for rice production and post-harvest management. Ndindeng et al. (2021)
identified strategies to increase rice productivity in sub-Saharan Africa through
effective use of appropriate field production, harvest, and post-harvest practices,
including the adoption of the same technology and equipment such as irrigation,
parboiling, and milling machines within the locality. This cannot be possible with
the cultivation of several rice varieties within a community. Rice was sown in
June (61.5%) and July (38.5%) and harvested from mid-November to early
January, for late harvesters. This suggests that a rigorous farm calendar was not
respected by rice farmers whose planting covered the months of June and July
and thus relying only on rain as a source of water during the rice production. This
may be risky because with the adverse effects of climate change, farmers who
plant late can run into rain shortage, in cases rain ceases earlier than initially
planned. In addition, rice was harvested from mid-November to early January,
for late harvesters. Leaving matured rice in the field for a long period of time
leads to physical and quality losses, due to grain shattering (Paulsen, 2015), birds,
and development of fissures in grains (Lan et al., 2002), respectively. There were
three major sources of rice seed in the Mbam rice hub: previous harvest in one’s
own paddy field (69.2%), gift (23.1%), and both sources (7.7%). The farmers
used part of their paddy as rice seed or got seed as gift from non-governmental
organization (NGOs) or government, meaning that farmers in this hub did not
have a standard seed production system and used paddy harvested for the next
cropping season, which is a common practice in sub-Saharan African countries
(Tiamiyu et al., 2014).

Rice farmers (100%) in the Mbam hub packaged the rice in polypropylene
bags for storage, without any product for preservation and for a period, not
exceeding 7 months, because paddy produced in the hub is not sufficient to cover
the local needs of consumers. These farmers did not use any preservative for rice
storage because rice seed is not separated from paddy during storage. They sold
part of their harvest or used some for-home consumption, meanwhile the other
part was used as seed. They stored rice in their living room (50%) of the house,
in the kitchen (38.5%), in the room (7.7%) or in the warehouse (3.8%). The use
of woven polypropylene bags for rice storage, coupled with placing these bags
in the kitchen or in the living rooms placed on the floor allows the exchange of
air between the grains and the atmosphere, leading to storage losses. These losses
are due to insect infestation (Nwaigwe, 2019) and mould development which
may produce toxins such as aflatoxins (Tang et al., 2019).
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Physical and physiological characteristics of the rice seed produced in the
Mbam rice hub

The results of the analysis revealed that the moisture content of rice seed
from Bandounga (14.63%) and Nkolbisson (14.8%) localities were comparable
but significantly higher (P < 0.05) than those from Nyokon locality (13.44%).
This result partially agrees with that of Kaminski and Christiaensen (2014), who
stated that farmers sometimes store rice at more than 14% moisture content. This
IS not appropriate because moisture content > 14.5% is not appropriate for good
rice seed, as it can easily be conducive for the development of mould, resulting
in discoloured grains (Reddy et al., 2008) which reduce seed viability (Tang et
al., 2019). The rice seed from Nkolbisson had higher (P < 0.05) varietal purity
(97.56%) than that from Bandounga (81.94%) and Nyokon (77.39%), suggesting
that the rice seed from Bandounga and Nyokon localities contained other mixed
rice varieties, making them not varietal or genetically pure. These results support
our hypothesis that the physical and physiological quality of the rice seed
produced by farmers in the Mbam hub will not meet all the required attributes of
standard quality. Such seed may have different rates of germination, leading to
difficult management of the field because of difference in their growth features
and low quality of milled rice. These results disagree with the IRRI (2023) which
defines that good rice seed should be mature with high and homogenous level of
germination (more than 80%), varietal or genetically pure (absence of other
mixed varieties), physically pure (without impurities such as weed seeds, seeds
of other crops or species, and inert materials such as stones, dirt), healthy (free
from diseases and pests) and having an appropriate moisture content (maximum
of 13%). The rice seed from Bandounga locality had the highest percentage of
immature grains (6.45%) compared to those from Nkolbisson (0.53%) which had
the lowest percentage. Regarding empty or unfilled grains, the seed from
Bandounga recorded the highest quantity (2.14%) unlike those from NKkolbisson
(0.02%). Although, there was not significant difference between the germination
rate of rice seed from the three localities, that from Nkolbisson was close to 98%,
probably because the production was done by researchers and technicians at the
IRAD. This quality is consistent with results obtained by Toukea et al. (2021).
Furthermore, the level of plant and inorganic impurities was low and comparable
for all the three localities (Table 1).
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Tab. 1 Physical and physiological quality of seed by locality

Localities MC GR VP FRV IG EG DG |
(%) (%) (%) (%) (%) (%) (%) (%)
Bandounga 14.64 | 78.24+24. 81.94+9. 8.8349. 6.45+2.7 | 2.14+1.3 2.99+2. 0.48+0.
+(.882 962 42° 218 8b 7 442 202
Nyokon 13.44 | 93.63+£3.0 | 77.39+6. 5.5843. 15.37+5. 1.15+0.8 4.20+2. 0.27+0.
+0.70° 28 82° 17? 78 6% 232 17°
. 14.81 | 97.77£1.0 | 97.55+1. | 0.03+0. | 0.53+0.2 | 0.02+.04 | 0.00+0.
Nkolbisson 10,452 2 412 067 6° o 00° 0+0.00?

The values followed by the same letters in the same column are not significantly different at P < 5%.
MC=moisture content, GR=germination rate, VVP=varietal purity, FRV= foreign rice varieties,
IG=immature grains, EG=empty grains, DG=discoloured grains, I=impurities.

Physical characteristics of the paddy produced in the Mbam rice hub

Paddy samples were obtained in the Bandounga and Nyokon localities.
The rice paddy samples collected showed a moisture content of 14.63% for the
samples from the locality of Bandounga and 13.43% for those from Nyokon
(Figure 1). Although significantly different (P < 0.05), the moisture content of
paddy sampled was around 14%, which is the indicated level of the paddy for
milling. The varietal purity of paddy samples from Bandounga and Nyokon was
comparable, but less than 83%, which is similar to that of the rice seed evaluated
in this study. Rice seed made of a mixture of varieties will allow the production
of paddy with the same mixture of varieties, suggesting that the varietal purity of
paddy is directly related with that of rice seed. The mixture of varieties increases
breakages during milling since it will be difficult to calibrate the milling machine
to a fixed grain shape and size (Attaviroj et al., 2011). Thus, samples with low
varietal purity are prone to breakage during milling and rice with a high
proportion of broken fractions (or low proportion of whole grains) is considered
low grade (Akoa-Etoa et al., 2016).

The percentage of discoloured paddy grains was not significantly different
between the two localities and was 4.20% for the Nyokon paddy samples and
2.99% for those from Bandounga. The presence of discoloured grains negatively
affects milling recoveries, cooking, and eating qualities (Pham Van Du et al.,
2001). The average percentage of fissured grains was very high in paddy samples
from both localities. The paddy from Bandounga showed 80.48+4.39% fissured
grains, which was higher than that of the Nyokon samples (75.83+4.15%). The
level of fissures in rice grains is related with the level of broken fractions in
milled rice. Rice grains with fissures are prone to breakages during milling
because fissures weaken the grain. Fissures in rice grains can be caused by
moisture reabsorption of dried grains in the field (Ndindeng et al., 2014). The
level of impurity of these rice samples was low, with 0.24% and 0.13%,
respectively for Bandounga and Nyokon (Figure 1), suggesting that rice farmers
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in these localities care about the cleanliness of paddy rice by avoiding the
introduction of impurities into their produce.
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Fig. 1 Physical quality of the paddy in the Bandounga and Nyokon localities in the Mbam
rice hub

Bars with same letters are not significantly different at P < 0.05. MC=moisture content,
VP=varietal purity, FRV= foreign rice varieties, IG=immature grains, EG=empty grains,
DG=discoloured grains, I1=inorganic impurities, FG=fissured grains, Pl=plant impurities.

Physical quality of milled rice in the Mbam rice hub

Physical quality of white rice

White rice samples were collected in the Bandounga, Nyokon, and Tonga
localities. The moisture content of the white rice samples was relatively low and
ranged from 11.70+£0.80% for the Ton-ga samples to 12.40+0.59% for the
Bandounga samples (Table 2). White rice samples showed varietal purity
percentages, between 89.95+4.01 and 95.30+1.47% for white rice from Ban-
dounga and Nyokon respectively. A very high level of broken grains
50.02+6.85%, 60.25+11.03%, and 62.11+2.26%, obtained for samples from
Bandounga, Tonga, and Nyokon respectively corroborate with Ndindeng et al.
(2014). Paddy grains, (unmilled rice grains), were present in white rice, but the
level of other impurities was low (< 0.50%). The level of foreign rice varieties
reached 10.05% for samples collected in Bandounga, (Table 2).
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Tab. 2 Physical quality of white rice in three localities of the Mbam rice hub, Cameroon

Localities MC (%) VP (%) FRV (%) WG (%) BG (%) PG (%) 1 (%)
Bandounga | 12.4+0.59% | 89.95+4.01 | 10.05+4.0 | 49.47+6.58% | 50.02+6.85 | 0.50+£0.4 | 0.50+0.4
b 12 b 52 62
Nyokon 12.46£0.5 | 95.30+1.47 | 4.70£1.47° | 37.55+2.14° | 62.11+2.26% | 0.20+0.1 0.20+0.1
83 a 33 Za
Tonga 11.7+0.80° | 92.90+6.20 | 7.10£6.20° | 39.76+10.7 | 60.25+11.0 | 0.33+0.5 | 0.33+0.4
ab b 6b 32 0?2 92

The values followed by the same letters in the same column are not significantly different at
P < 0.05. MC=moisture content, VP=varietal purity, FRV= foreign rice varieties, WG=whole
grains, BG=broken grains, PG=paddy grains, I=impurities

Physical quality of red rice

One of the particularities of the Mbam rice hub is the cultivation of local
rice varieties, including red rice, obtained in the Bandounga and Tonga localities.
The red rice samples from these two localities were comparable for all the
parameters evaluated. The level of broken grains was high, 43.49% and 37.58%
respectively for samples from Bandounga and Tonga.
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Fig. 2 Physical quality of the red rice produced in the Bandounga and Tonga localities of
the Mbam rice hub
Bars with the same letters are not significantly different at P < 0.05. MC=moisture
content, VP=varietal purity, FRVV=foreign rice varieties, I1=inorganic impurities, WG=whole
grains, BG=broken grains, PG=paddy grains, I=impurity

A high level of broken grains observed in all the white milled rice supports
our hypothesis that the paddy and milled rice produced by farmers in the Mbam
hub will not have good physical quality, especially for the level of varietal purity,
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discoloured, fissured, and broken grains. The market value of broken milled rice
is only 30-50 % of the value of head milled rice (Koutroubas et al., 2004).
Broken grains in milled rice are caused by several factors, including the presence
of fissures in the paddy before milling and the paddy sampled presented a high
level of fissured grains. The varietal purity of the milled red rice samples from
both localities was over 90% suggesting that about 10% of the sample was mixed
with other rice varieties. The moisture content was less than 13% for all these red
rice samples and these milled red rice samples contained negligible amounts of
paddy grains (unmilled rice grains) and impurities (Figure 2). This result
corroborates with that obtained on paddy rice, within this study, showing that the
quality of milled rice is directly associated with that of paddy, for several
attributes, including the level of impurities.

Physical quality of parboiled rice

Rice parboiling is part of the post-harvest operations in the Mbam hub and
parboiled milled rice samples were obtained from the localities of Tonga and
Bandounga. The rate of broken rice in the parboiled milled rice samples, although
quite high (20.50+0.81% for the Bandounga samples and 16.86+0.09% for those
from Tonga), was about three (3) times lower than that of red rice and non-
parboiled white rice (Table 3). The low level of broken grains obtained on
parboiled rice as compared to non-parboiled rice in these localities is in
agreement with Ndindeng et al. (2014). Therefore, parboiling effectively
improved the physical quality of milled rice (Ndindeng et al., 2014) in
Bandounga and Tonga, by increasing the level of whole grains.

Tab. 3 Physical quality of the parboiled rice in Bandounga and Tonga in the Mbam rice
hub, Cameroon

Localities | MC (%) | VP (%) | FRV (%) | 11(%) | WG (%) | BG (%) | PG (%) | I(%)
Bandounga | 12.93£0.1| 82.70+1.5| 17.3041.5| 0.00£0.00 79.36+0.8( 20.50+0. | 0.13£0.03 0.13%0.
2a 5b 53 a a 8la a 05a
Tonga ville | 12.68:0.2| 95.65+2.6| 4.34+2.68% 0.02+0.0] 83.05+3.1] 16.860. | 0.08£0.02 0.09-0.
8a 83 a a Oga a 036

The values followed by the same letters in the same column are not significantly different at
P <5%. MC=moisture content, VP=varietal purity, FRV= foreign rice varieties, lI=inorganic
impurities, WG=whole grains, BG=broken grains, PG=paddy grains, I=impurities
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Correlations between varietal purity and broken rice grains

There was a very strong correlation (r = -0.93, P < 0.001) between varietal
the purity of paddy and the level of broken grains (Table 4). Therefore, the lower
the paddy purity was, the higher the level of broken rice grains after milling.

Tab. 4 Correlation between varietal purity and broken rice grains

Broken grains | Varietal purity of paddy
Pearson Correlation 1 -0.930™"
Broken grains Sig. (2-tailed) 0.000
N 12 12
Pearson Correlation -0.930™ 1
Varietal purity of paddy | Sig. (2-tailed) 0.000
N 12 26

*** Correlation is significant at the 0.001 level (2-tailed).

Conclusion

The evidence on the state of physical and physiological quality of the rice
produced in the Mbam hubs was provided in this study. This was achieved
through a survey and evaluation of rice seed, paddy, and different types of milled
rice. Paddy rice used as seed by farmers in the localities of Mbam hub did not
have the attributes of good rice seed because it had a low germination rate and a
high percentage of immature grains. Paddy rice presented very high percentage
of fissures grains. Additionally, this study showed a very strong correlation
between the varietal purity of paddy and the level of broken grains in milled rice.
All the different types of milled rice were produced in the Mbam hub, including
white rice, parboiled rice, red rice, and bran rice, although with poor physical
quality mainly due to their high level of broken grains. The quality of rice seed
in terms of varietal purity directly affects that of the paddy and the percentage of
broken grains in the milled rice. Overall, the physical quality of rice produced by
farmers in the Mbam hub is poor and should be improved through proper
production and post-harvest management.
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EBamyanuja xBanmTeTa prke nmpousseaeHe y Mboamy, KamepyH u \beHa MoBe3aHOCT ca
mpakcama Tpuje u mociuje epoe

Delphine Mapiemfu-Lamare?, Ulrich Tchoumbou Kougoum?, Marie Solange Mandou?,
Blaise Tatah Nangsingnyuy?, Michael Akem Ndingwan?, Marie Noel Melie Feyem?®

YVuueepsumem Byea, [lowonpuspednu u eemepunapcku gaxyimem, byea, Kamepyn
2Vuueepsumem Huiane, Daxynmem azponomuje u nomonpuspeonux nayxa, Juane,
Kamepyn
SUncmumym nomonpuepednoz ucmpaxcusarba 3a paseoj, Jaynoe, Kamepyn

CaxxeTak

Puxa je ocHOBHa npexpamOeHa HamupHHLA y KaMepyHy, nako je \eHa Mpou3BOIba
pelaTUBHO HHCKA Jia OW 3310BOJBHJIA JIOKAIHE MOTpede 3a KOJIMYMHOM M KBajuTeToM. OBaj
pan ce 0aBM eBalyallMjOM TPEHYTHOT CTama (U3MYKe M (PU3MONIOIIKE KBAJIUTETE PIIKE
NpoM3BEIeHEe Yy LIGHTpUMA 3a piky y MoOawmy. M3BpiieHa je mpoljeHa NpHUMjembUBaHUX
NpaKcH Ipuje 1 nociuje 6epoe y3 momoh ynuTHUKA Y OKBUPY HCTPaKUBaHka TOKOM KOjer Cy
NPUKYIJbEHU Yy30pLUM pUKe Of Yy3rajuBava. Du3uuku U (U3HOJIOIIKK MHapaMeTpH,
YKJbY4yjylil KJIHMjaBOCT, BIQXHOCT, COPTHY 4YucTohy, He3pena 3pHa, Kao M MPOLCHAT
HAIYKJINX, [HjeNTNX ¥ CIIOMJbEHUX 3pHA, HCIIHTHBAHHU Cy HA y30pLMMa PIKE Y Ta00paTOpHjH
y3 KOPHIUTSHE CICLU(PUIHUX WHCTPYMEHATa W METOJa 3a eBalyaldjy KBAJUTETE PHIKE.
VYkynHo je mpukymbeHo 80 paHIOMH30BaHHX Yy30paka pwke, YKIbydyjyhm cjeme,
HEOJBYIITEHY PIKY M PA3IMYUTe BPCTE OJbYIUTEHE PUXKE OJ MPOU3BOhaya prke Ha YETHPH
nokanuje. UctpaxuBameM ce gonwio a0 aeser coptu prxe (Nerica 8, Nerica L56, Touh-
Mba, Tox3145, Madam, Nerica 3, Mbankou, Sophie u Bakala) xoje cy y3rajajy Ha
MOMEHYTOM JIOKJIUTETy M TPH TJIaBHA U3BOPA CjeMEHa pHKe, HauMe MPETXOJHO yOpaHa
HeosbyInTeHa prka (69,2%), ospymrena pwka (23,1%) u o6a ussopa (7,7%). Aunanusa
¢u3nuKuX ¥ QU3HONIOMIKAX OCOOMHA CjeMeHa puKe Mmokaszaina je 3uadajan P < 0,05 mag y
coprtroj uuctohu mel)y mpomsBohaumma y Bamoyuru (81,94%) u Hyoxony (77,39%) y
nopelhenjiwy ca Hrombuccon (97,56%). Cruyan TpeH yTBpHEH je 3a HEOJBYIITECHY PUKY,
npemMaa ca BummM u3Hocuma (75 mo 80%) wHanykmux 3pHa. CrnoMibeHa 3pHa Y
HEOJIjJbYIITEHO] PWXM Cy 3ay3uMana Benuke konmuuue, 50,02 mo 62,11%, manma cy
Heunctohe Ouie HUCKe y cBuMa y3opuuma prke <0,5%. 3HauajHa kopenanuja (r = -0,93, P
< 0,0001) yrepheHa je m3mel)y copTHe ymcTohe HEOJbYLITEHE PUKE U HHBOA CIOMJBEHUX
3pHa. [TocmarpaHo y 1jjenrHu GU3NUKa KBAJIMTETA PIyKE IPOU3BECHE Ha ToApy4jy Mbaum je
ciaba, crora MHOBalHWje NOOWjeHE HCTpaKMBambKMMa Tpeba Ja ce Ha e(eKTHBaH HauuH
IpUMHjeHe paau yHanpehema.

Kmyune pujeuu: cjeme puxe, HEOJbYIITCHA PHXKA, OJbYIITEHA PHXKA, KBAIUTET,

TpeTMaH proke mociuje oepoe.
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