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INTRODUCTION o _ , ,
Rice is an important staple crop in Nigeria. It is the sixth major crop in term; o

land arca pul into its cullivation which covers all the agro-ecological zones of Nig;,
(Singh et. al,, 1997). It also ranks as onc of the most important cereals in all parts of e
country and it is consumed in different forms at various occasions as a source of enery,
There are about twenty-five species of rice but only (wo are cultivated - Oryza _u,,,?.,';
(white ricc) and Oryza glaberrima (brown rice) are reported to have originated in As:
and West Africa respectively (Imohelin, 2000). Among the two cultivars O. sativa is 1}:
most consumed by over hall’ the world’s population (Juliano 1985). The total worI:
g;gg:i::g: ?grugglol(ljled ;iczeo(é)]a)ddNy) is around 592 million tons (based on the avcramJ'
1 an . Ninety percent i is grown i -
tr:;)sunmfzs, moslly in Asia, while Latin Ayml::rica anc(l) I;leill'ilts:a:\o]lilO(IIZCir(;";ina:]r(lJ .(2]88‘ Clnp]ﬂ”i
pectively (FAOSTAT, 2001). Nigeria’s potential area for rice i oms betie
production is betwee

Daramola (2005) production fi tons (Imohelin, 2000; Daramola, 2005). According !¢
Kaduna Stale was (he largesllgl:;;i[su Show lh.a U during the period from 2000-2003,
counlry’s rice annual producijop cer of rice, accounting for about 22% of

fi .
Tara!)a State (7%). The annual dOIIOch by Niger State (16%), Benue State (10%) and

metnc {ons; |e
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fnn'ncrs lo. prevent food losses and conscquently to achieve the food security for most
nations, _RICC is harvested when head grains turn golden brown but before they shatter.
In I\uugcna. h:'lrvcsllng is done manually involving cutting the rice stlk, reaping of the
pamclc;: laying out of the paddy or stacking it to dry; and then threshing. Correct
hurvcst_mg and handling operations can considerably reduce post production losses.
Excc_sswc post-harvest handling systems however, creales problems in terms of both
quality and quantity. The sequence of manual harvesting, field drying, bundling and
stacking in traditional systems can cause losses of between 2 and 7 percent (Togucro
and DulT IQQ-I). Also, delayed harvest can cause shattering losses during harvesting and
(ransportation, Rice paddy grains can be stored 1p sacks, clay pots, tins and similar
containers which arce kept in stores or kitchens, In some cascs, the conlainers are placed
on planks to facilitate ventilation of the paddy. It could also be stored in silos, rumbus
and drums by resource convenient farmers, Hardly can rice stored in drums be alTected
b): any storage pests. High grain moisture can however, lead to total loss of grains in
this storage methods. The main objeclive of this study was to identify the quality

differences in the local milled rice of Doko Area Council of Lavun Local Government
Area (LGA) of Niger Stale.

CONCEPTUAL FRAMEWORK

Rice cultivation is extensive in West Africa, especially in Nigeria but with low
yields - between 1.5 and 3.6 tons of paddy rice per heclare (Anon. 2006). This low
productivity, high processing and marketing costs hinders the competiliveness of local
ricc on the regional markets. Many of these West African countries depend on
international imports for up to 40% of their rice supply. Thailand, and increasingly,
Vietnam. and the United States are the region’s main rice suppliers. The quality of the
milled rice output from these exporting countries give them the edge above home grown
rice.In Nigeria three systems of rice milling are known: the traditional hand pounding;
the small rice mills system and the large mills processing system. Whereas the
traditional hand pounding system is fast fading out because of the presence of electric
operated mills and whereas there are very few large mills in the country, the small rice
mills is the interest of this study. It is the most prominent of the three milling systems.
Its milling output is small (about 1 ton/hour) and may contain a high percentage of
broken grains or stones. In this study, an attempl 1o determine the quality performance
of small milling units, especially in the mixture of rice grains; amount broken heads in
the samples and quantity of inclusions (foreign non-agricultural and agricultural
material) was done.

LITERATURE REVIEW

During the milling of rice, paddy passes the machines where there is a
separating of the kernels from the seed grain. Here the sced grain encased in an inedible
hull or husk is removed producing chaff after the machine has removed the hull. What
remains is brown rice, with the bran layer still surrounding the kemncl. The grains of
brown rice are polished by the same or other machines that rub the grains logclh'cr under
pressure. This abrasion removes the bran layer, revealing white or "polished" (lcc.h'I'C)sl
Nigerian mills produce parboiled rice. Parboiling_is lhc‘slcamlr!g process in Wth'h
paddy rice is soaked, stcamed and dried before milling. Milled white rice, at its b_csl, is
made up of clean, polished, whole kernels. In many developed economics like in the
United States, rice mills use laser sorters that look for broken or discoloured kemcls and
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METHODOLOGY

. . ; G .
Ihe 5",'{{;’ /:lrl::(;ly was carried out between July and Scptember of 2009, at Dok, At
IC S

) : GA of Njgcr Stalc. Lavun L(_}:‘\ ;
Courcil, Lovun LocH Govcml'T:LﬂLsm;"37(’LN ) P Latitudes 538°E. The Natigyy
CL;"SZJIS 0[20?625;;(1”1]1% pl(\){)o‘{sl‘ farmers of the LGA, but in particular the Area Coungj
a land area o - A A Very little legumes and ...
- d rice principally. Yery luabers
grow sorghum, maizc, Lﬂl:l)’ millet ar i P T roduced al Doko, Gaba, Jima ;
are grown, OF particular interest however, 15 pI¢ T nd
Busu lowns in the study arca, This is the heart of ricc growing 'd(' h avun LGy,
Doko the headquarters of Doko Arca Council is sgrroundcd by Bida, . .ako.' h.alcha
and Edati LGAs. The National Cereal Rescarch Institute (N-CRI), Badeggi 15 within (};,
area council. Presented in Table 1, the geographical distribution of.lhc sampling arcas,

The climate of this area is characterized by an annual rainfall of about 10y -
150cm and a relalive humidity of over 90% in the aﬂcmgon (Adcbukun, 1986). Th.
environment also maintains an average (cmperaturc of 32°C anf.! dry season of 4 — 5
month respectively. The people (Nupe tribesmen) are p-rcdommanlly resource-poor
farmers whose activity is subsislence [arming growing mainly cereal crops, rice being
the chicfl of them, Most of the rice paddy is sold to local women who process it into
grains with only very small amount consumed locally.

Sampling Procedures :

Preliminary visi'ls were ma.dc to thesc women processing the rice paddy in these
areas to understand differences in local varicties of milled rice. Three (3) milling
machines per town were selected while five rice processing women were picked al
random. Duri illi i : : e

om. Duning milling, a Skg weight of per-boiled paddy rice was poured into the

recciving {unnel of the milli hi i
(tuned) for sixty second bl?g machines. Rice samples were allowed to be processed
Xty seconds before the experimental samples were obtained as described

by USDA standards (USDA -
feplicais ( » 1997). Collections of samples were done in three

Mcthm})ofDaln Analysis
aa collected ey .
Release 14 §yajst: Were subjecieq | :

. stical . . -¢ 1o analysj . ) n
describeg by Gomey a::’ﬂwdre (Mmllab, 2003) id:anosfwvarlance using the MINI [',.\[:
' Cre separated usinp the meth?’

d Gomez (1985).
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RESULTS AND DISCUSSION

Difference in broken rice grains found in

X milling stations in Doko Development
Area

sur\'cy,—rlll];:ccan.:?i“r;l ;rcl;’“;kc" S(r]ains did not differ significantly between the (owns
(9.57%). followed n(:\clbz'] n.]rro uced lh'c highest pcfccnlugc broken grains of rice
were 8 })7‘7 16 : o) mills nl'Busu w!lh 9.45% while samples from Doko and Jima
a857% and 6.91% respectively (Table 2). The poor drying procedure after
parbon'llng Offlcc may cause high levels of broken rice. Phan (1998) reported that very
dry Drite grains result in brokenness of milled rice. Traore ¢, al., (2004) reported also
“‘“E bf°“'f[‘ grains can result when paddy to be processed is made up of may rice
vanicties. The level of drying will vary in the situation where paddy is made up of a
mixture of long, medium and short grains, The lowest broken milled rice as reported for
mllll.ng, slations ut Jima and Gaba (6.63 and 6.98%), may not be unrelated to the
pOSSlb'llllIC‘S of the stations receiving similar parboiled paddy that had a similar method
olfdrymg before milling cannot be excluded. Foreign matter content of milled rice was
different between the samples these difference was however not statistically significant
(P> 0.05). The highest value of 1.24% was found from milling station three (3) at Busu
village. That village also had the highest total mean of 1.13% as shown in Table 3.
The presence of foreign matter in the samples as observed in the villages may not be
unconnecled with improper cleaning of paddy from the field or proper hygienic
handling of post parboiling activities, Lantin (1997) and Daramola, (2005) have said
that the lack of clean paddy often results in a higher concentration of contaminants.
Anon (2008) had also shown that there was no acceplable qualitative standard way for
measuring or comparing quality characteristics in Nigeria. That report added that, in
general, factors as purity, foreign matter and defective grains could lower the quality
and hence the markel value of most rice’s. Analysis of the contaminants showed that
they included dried grassces, rice straw, stones, charcoal or other material that may come
with packaging material prior to milling. They may also be found in milled rice when
not properly cleaned.

Difference in mean percent burnt material contained in rice samples collected
from milling stations in Doko Development Area.

The burnt material found in the milling station 2 at Jima village (Table 4) was
highest at 1.32%. Milling stations 3 and | had the next higher valuc§ of 1.12 and 0.95
percent respectively. There was significant difference between the vnllugc.mcan.s. The
highest village mean of 1.13% was recorded for Jima village (1.13%). This was
followed next by 0.80% recorded for Busu village. These values may be duc' o dc!aym
in the milling process. NRI (1991) and Anon (2008) rcponf:d .ll!al delay in drying of
parboiled rice results in non-enzymatic browning (stack burning) in sleeped pad'dy. The
lowest burnt material was 0.30% found in milling station 2 fer'Gabu, meaning lhz.n
parboiling and cleaning of rice grains prior to parboiling and milling was better at this
station than others. Personal communications with mill opcrators showed that they had
newer mills and therefore they had always taken care to advice women on how to dry

paddy before bringing them for milling.
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CONCLUSION

Improved varletnl purlty and (hreshing, Including lov/ lechnology optiony 4,

ns hand (hreshing on n pliatlo (rpaullng, can significantly ”T;P“J"“ ”'ﬁ "I'Uﬂ'lll"y of pady,
aw enn improved purboillng and drylng (cehnologien Jmprovi I‘T‘IA Pf";‘-“'lgﬁl“" be dope
thpaddy more officlent purbolling umll milling '!cchnologu:.i,. ?jr'lrf-cl-) b |.>h.ml-f filu;
murket geades and standards (ht are cffectively linked o price &) cn.nlml.:; for hiphe
quulity rico, The crention of markel p,rudf:n und’nlnnflnrdu mus be applicd to bl
domestic and Imported rice (o help establish nationwide quality benchmarks for (he

consumiers. This will gradually replace imported rlce over ime.

RECOMMENDATION(S) '
i producers and buyers Lo successfully

Processors will be able 1o work wil
establish what can be neeeptable as good quality rice for consumption. There is

currently no known local brand of milled rice that is acceptable to the urban consumers.
Local rice s not currently available in most urban markels because of low it's low
quality, Much cun be done by producing high value paddy. Also along the value-chain,
much needs to be done in order to deliver rice that can be good substitutes for imported
rice especiully for urban consumers who recognizes good quality. The use of modem
fcilities that can produce clean polished and branded rice can help local rice maltch the
quality of imported rice.Are a few areas that need closer investigation and attentior by
policy-mokers in order to make (he rice sub-sector more compelitive include:
strengthening the resolve of the riee processors associations (where they currently exist)
to emphasize qualily, with o view (o encouraging capacities thpaddy training on value
"“!(fm.'_n"'. consumers’ preference, packaging and othier useful skills that enhance
fich;:j:f;, ﬂsfl'l(())ll)lll-(lillllljt;n.";Sclll‘{V\:ic;;ll()li?i(f wnl'l} [')r(rJ;':c.?sors on lh'c demand side for uniform
complement the cfforts of r‘nullilb:ll: Ibu g e of pacdy, inpics flio
FAOINSPFS, World Bunk/FADAMA 11 in (b diseomimatis ooy o WARDE
NERICA und other productivity-cahancin ,11'1 the dissemination and  cultivatio” ?n
achieve good success, govcrnmcnlpolicicsk, lmll‘auvcs,al‘ the farm level. In order ’

. on agricultural inputs especially with r¢sPe

t kecoromicy (TTIADE) Vol T o 2 0 ASBU TR TEA)88-7-1 4”/50
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W fertilizers, eredit, improved sceds, nnd e

ilnhtmlzltctrdl:lll.\f“-(.‘.‘:‘l..\l\:;lfgiulI\Ccocun‘dtllcl ol detailed analysis of the Nigerinn rleo industry
Snlillons (esneeinlly o mpetitivencss eon be easily uchioved given the nvailable
Hetermiie ‘(I'“-‘:'PLC"“) “'“h irrigation systems and uslng NERICA needs), Sceondly,
e e \’:Enl:rl(l)i'\l'll‘lﬂ')l:”yl[-lf!d C(‘)mpv_:llllvcncns of Jacnl rice under different ndff
S e (o y ““ ysis of thls may Improve the quality of Nlgerlun rice. It
L "“Por}ﬂlll 1o cstablish (he profitabllity of every player along the rice
marke/value chain considering value udditlon to improve quallty, Finally, It is eusential
to evaluale the strength and weaknesses of (he market forees to provide and facilitate the
delivery of required servicey necessary o push Nigerian grown rice to o new level,

quipment availability needi 1o be revinited,
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hical locations of rice mills i Duko Arca Cauncil where samples were collected
TABLE 1.Geographica

UDE ESTING'S | NORTIIING'S
SN | LOCATION | STATION | LONGIT o) M) i
08°85.191° | 06°04.415" | 178136 987176
! 2 ' Tes303° | 06704499 | 178291° | 081381 ——
2 08755.303
3 ; 06°04.537" | 178361 987059 Yo
3 038755.129 e s
08'54.847° | 0603274 | 176036 986559 |
2 See ' 08°54.789" 06°03.278" | 176040 986153
: 08"54.713' 06°03.242' | 175976 986313 i
: 756.538" 05°58.032" | 826333 989696
3 DOKO I 08 56.53
2 08756.199" 05°58.173" | 826598 989074
] 08757.96' 05757.964' | 826208 989840
1 JIMA 1 08758.560" 05°55.069" | 820868 99338
2 08°58.653' 05°55.199° | 821106 993558
Source; Global Positioning System (GP'S)
Table 2, Mean percent Lroken grains of milled rice grains from the four towns
Samnpled Mills ﬁ
Village
1 2 3 Mecan
Doko 778 8.82 7.45 8.02
Gala 12,76 933 6.63 9.57 ]
Jima 573 8.02 6.93 6.91 ‘—J
Busu 841 9.85 1021 9.49
Means 8.67 9.01 1.82
Source: Field survey, 2009

Table 3: Mean pereent forelgn material found In the samples collected per villnge
Villge Sampled Mills
Doko f]J,JB (21.27 (3].]9 g.l;;n
Gaba 1.07 0.34 0.76 0.72
Jinvm 1.20 0.57 0.98 0.92
Busu .15 0,99 1.24 1.13
Means 0.95 0.54 0.84 T
¥Sourcc: Ficld survey, 2009

]nlmunrml}o [=g! mal and eveloy m ] 7] 9 By, 7
\1‘".1‘0’ A cull ;
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Table 4: Menn percent burn( materlal found In {he'snmples collected per village

Village ?amplcd Mills v )
2 k] Mean

Doko 0.43° 0.34' 0.39° 039"

Gaba 035" 0.30 0.31" 0.32°

Jimn 0.95° .32 1.12° ik

Busu 0.89° 0.62¢ 0.89° 0.80°

Mcans 0.66 0.72 0.68

Means In the same column followed by the same capital Ieiters are not significantly different (I’ > 0,05)

Mecans in the samc row and columns followed by the samnc lowered case letters are not significantly difTerent
(P> 0.05).

Source: Fleld survey, 2009

4

Table 5: Percent Whole Grains of Milled Rice Found (e Snmples Collected per Village Aren

Sampled Mills
Villnge 1 2 3 Mean
Doko 91,63 91.64% 9097 91.41
Gaba 83.99* 90.67" 92,58 89.08
Jimn 92.48" 90.61" 89.98° 91.02
Busu 89.64° 8821% 87.79° 88.54
Mcans 89.44 90.11 90.49

Mecans in the same row and column followed by the samc Ietter are not statistically significant
(P >0.05).
Source: Ficld survey, 2009
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