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Summary

The inland valleys of the humid forest ecology show
considerable potential for double rice crop production
because of a longer rainfall regime; but this is not com-
monly practised. The question as to wether the magni-
tude of farm income from a second rice crop would lead
to its adoption was evaluated. Data was obtained
between March and August 1999 from farmers fields
and from an on-farm late trial with improved inputs
between September and December 1999 in the
Ozu Abam inland valley near Bende in South eastern
Nigeria.

Results indicate that a second rice crop within the year
will improve farmer income by 74 percent.

Labour costs will reduce by nine percent while capital
operating costs will double with the use of improved
inputs. However labour bottlenecks due to competition
with upland crops, absence of mechanised dryers,
power tillers and storage facilities may limit the adoption
of double rice cropping.The availability of these farm
level equipment and infrastructure may facilitate the
adoption of double rice crop production technology in
humid forest inland valley ecosystems.

Résumé

Evaluation économique et perspectives d’une dou-
ble saison culturale de riz dans un bas-fond d’une
forét humide au sud-est du Nigeria

Les bas-fonds des foréts humides présentent des
potentialités pour pratiquer deux saisons culturales de
riz par an a cause d’'une bonne répartition des préecipi-
tations. L'objectif de cette étude était d’évaluer les reve-
nus générés par la riziculture ainsi que sa faisabilité.
Pour cela, des essais ont été réalisés, d’une part, chez
des fermiers (entre mars et aolt 1999) et, d’autre part
dans un champ expérimental (entre septembre et
décembre 1999). Ce champ se situait dans un bas-fond
de Ozu Abam pres de Benda au sud-est du Nigeria et il
a été exploité en utilisant des intrants. Les résultats
obtenus montrent que la réalisation de deux récoltes
par an a permis d’augmenter le revenu des fermiers de
74%. Les charges de structures ont été réduites de 9%
tandis que les charges proportionnelles ont été dou-
blées. Toutefois, la pratique de cette deuxieme saison
culturale présente plusieurs contraintes: concurrence
avec le riz de montagne, manque de séchoirs méca-
niques, manque de logements des récoltes. La résolu-
tion de ces problémes est nécessaire pour envisager
I'extension de cette pratique.

Introduction

One strategy by which intensification of agricultural pro-
duction can be achieved with minimal environmental
stress is to improve production in the inland valleys. The
inland valleys comprise the toposequence of valley bot-
toms and minor flood plains which are often submerged
for part of the year, their hydromorphic fringes and con-
tiguous upland slopes and crest contribute run off and
seepage to the valley bottom (1, 5). They differ from
fadamas in that they have streams which also define the
shape and character of the valley.

The inland valleys of the humid forest ecology show
considerable potential for double rice crop production
annually because of a longer rainfall regime; but double
rice cropping is not commonly practised by farmers due
perhaps to labour and capital constraints (3). The mag-

nitude of farm income contributed by a second rice crop
within the year would probably justify the dissemination
of the technology to farmers in the humid forest inland
valley ecosystems. The objective of this paper therefore
is to evaluate the economic costs and returns and iden-
tify the perceived constraints and prospects for double
rice crop production in humid forest inland valleys. This
will provide baseline information for futher evaluation of
the technology under intensive agricultural in humid
inland valley ecosystems.

Methodology

Ozu Abam village is the site selected for the Inland Val-
ley Consortium project in the humid forest ecology of
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Nigeria. The village has several inland valleys devoted
to rice production under poor water control systems.
Ozu Abam is located 15 kilometers north east of Bende
(Latitude 5°34'N and longitude 7°37’E) in Arochukwu
local government area of Abia state, Nigeria. Mean
annual rainfall is approximately 2220 mm with three dry
(< 60 mm rainfall) season months and about 240 days
of rainfall on the average. Rainfall distribution is
bimodal, peaking in July and September respectively.
Annual ambient temperature range from 20°C to 32°C
with a mean of 26°C.

In the 1999 farm production season 30 randomly select-
ed farmers in one of the Ozu Abam inland valleys
(Ubidia-Awalo) were allowed to grow rice using their
own improved varieties with one weeding but without
fertilizer input. A second crop rice was planted in Sep-
tember after the first crop was harvested by farmers in
August 1999. Four varieties, namely WITA-1, WITA-4,
FARO-44 and the farmers local best, SUAKOKQ-8 were
planted on five hectares of the same valley. Since farm-
ers were not used to second rice cropping, the late
season crop was researcher managed. Inputs such a
fertilizer and a second weeding were done in the sec-
ond rice crop. Labour for all farm activities were
obtained from within the village at the going wage rate
in 1999. The second late rice crop was harvested at the
end of December 1999.

Yield samples were obtained from both the first (early)
and second {late) rice crop fields. Thirty-iwo samples
were obtained from 20 m? plots in farmers fields in the
early season crop. Forty samples (10 samples per rice
variety) were obtained at harvest from the second sea-
son rice crop. Output price as at Decembar 1999 was
obtained from the village market. Cost of production
was recorded for labour, capital operating costs and
land rent. Labour wage rates were obtained for nursery
raising, land clearing, land preparation (packing and till-
ing) transplanting, weeding, bird scaring, harvesting,
threshing and milling. Labour wage rates were usually
based on a per “paddy” basis.

A “paddy” is about 0.089 hectares. This constitute a
standard rice field size upon which all wages for labour
and rent on land were based (3, 5). Milling costs was
based on a service charge by millers in the village while
bird scaring costs were based on a mean monthly cost.
Conversion rate from paddy rice to milled rice is 0.66
following Onwueme and Sinha (7).

Capital operating costs include purchased rice seeds,
interest on borrowed capital tools/equipment. Land rent
is the only fixed capital item. Seed and tools were pur-
chased by farmers from the local market. Farmers bor-
rowed money from various sources for rice cultivation
and interest paid on the loan were used to estimate cost
and return in both early and late season rice cultivation.
Other information collected from the village include
mean landholding for rice, rice varieties cultivated by
farmers, proportion of rice output that is sotd, consumed
at home and kept as seed stock. Data is computed
using means and percentages and presented in tables
and figures. Analysis of variance was used io test the
statistical significance in yield of the different rice vari-
eties planted in the second season.
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Results and discussions

1. Landholding, rice varieties, productivity of labour
in early and late rice output

Table 1 indicates the land area allocated to rice and
other arable crop enterprises by farmers in Ozu Abam
village. Mean area per household is 0.653 hectares or
7.33 fields of rice. The fallow rotation intensity (8) indi-
cates that rice is continuously cultivated in the inland
valley every year. In contrast, farmers allocate a mean
of 0.409 and 0.345 hectares to the upland crop enter-
prises of cassava (CBCM) and yam (YBCM) based crop
mixtures.

Table 1
Land Resource Allocation in Cassava (CBCM) Yam (YBCM)
and Rice enterprises in Ozu Abam Inland Valley

ltem Rice cBCM YBCM
Mean area (ha) per

household 0.653 0.409 0.345
Mean number

of Fields/household 7.33 413 3.40
Total number of fields 220 132 105
Fallow rotation intensity 100 14.29 14.29

CBCM = Cassava based crop mixture
YBCM = Yam based crop mixture

Table 2

Rice varieties cultivated by farmers in Ozu Abam Inland Valley
Variety Number of fields Percentage
Suakoko-8 113.50 52

IR-5 59.75 27

Faro-15 36.25 16

Faro-29 10.5 5

Total 220 100

Table 3
Yield (tons/ha) and Productivity of Labour (kg/person day) in
First and Second Rice Crop in Ozu Abam Inland Valley

Season/ Yield Labour

Variety (Tons/ha) n SE cv (%) SD produc-
tivity

(kg/person/

day)

First season

Improved

varieties 254 32 0.06 13.00 0.33 13.77

Second season

WITA-1 250 10 0.33 44.11 0499 13.52

WITA-4 363 10 0.35 29.80 1.06 19.63

FARQ-44 200 10 014 2050 0.41 13.33

Suakoko-8 2.71 10 024 27.00 0.73 14.69
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Table 4
Analysis of Variance on the Yield of Second Season Rice
Varieties in Ozu Abam Inland Valley

Source Degrees of Sum of Mean F-ratio
of variation freedom  squares square
Between groups 3 15.32 511 6.64"
Within groups 36 27.82 0.77
Total 39 43.14 -
* Significant at 0.05

Table 5

Production Costs, Input use and Returns per hectare for first
(early) rice crop in Ozu Abam Inland Valley, 1840.

ltem Unit price (N) Unit/ha Value (N-/ha)

Rice output (milled) 34000 1.68 tons 57,120

Capital operating costs

Seed 24 304 kg 729.60

Tools 13411 1 1341.10

Invest on Capital 3166.06 1 3166.06

Total capital

operating cost 5236.76

Labour costs

Nursery 200 1 Manday 200

Land clearing 213.76 33.26" 7109.66

Packing 225.88 17.41" 3932.57

Land preparation 382.62 18.43" 7051.69

Transplanting 182.04 20.22" 3680.85

Fertilizer application - -

First weeding 216.30 28.30" 6121.29

Second weeding - -

Bird scaring 39.14 32.13" 1257.57

Harvesting

and thresting 134.89 36.51" 4924.83

Milling 3200 2.54 tons 8128
Total labour cost 42406.46
Total variable cost 47643.22
Gross margin 9476.78
Fixed cost
Land rent 3616.63 1 ha 3616.63
Total cost 51,2556.85
Net farm income 5863.15

Returns

par naira invested 0.11

NB : N-100 = US$ 1.00

Rice varieties in the study area were all improved vari-
eties (Table 2). The important varieties cultivated by
farmers Suakoko-8 or “Sofinco” in the local language.

Suokoko-8 was found in 52 percent of the farmers
fields; IR-5 was found in 27 percent of the fields, FARO-
15, 16 percent and FARO-29, five percent. Suokoko-8 is
the farmers local best and was introduced into the study
area in the early 1980’s during the iron toxicity trials by
the International Institute of Tropical Agriculture. Iron
toxicity is still a major problem in the Ozu Abam inland
valley and farmers have discovered that this variety is
fairly resistant to the problem. In contrast, FARO 29 or
BG 90 is one of the earliest improved varieties intro-
duced into the area, but it is beginning to loose popu-
larity among the farmers because of poor yield.

Rice is a commercial crop in Ozu Abam village. About
78 percent of farmers rice output is sold while 13 per-
cent is consumed at home. Nine percent is retained as
seed stock. Table 3 shows the yield (tons/ha) and pro-
ductivity of labour (kg/person day) in first and second
season rice crops in the Ozu Abam inland valley. Mean
paddy obtained from the first (early) rice crop was 2.54
tons per hectare. The highest yield was obtained from
the second rice crop of WITA-4. WITA-4 gave a yield of
3.63 tons per hectare of paddy rice, followed by the
farmer’'s local best, Suakoko-8 with 2.71 tons per
hectare. FARO-44 gave the poorest yield of 2.00 tons
per hectare in the second rice cropping.

The table further indicates that labour is most produc-
tive for WITA-4 and least productive for FARO-44.
Hence land and labour productivity will be most produc-
tive for WITA-4 and Suokoko-8 in the rice producing
inland valleys of Ozu Abam. Table 4 indicates the analy-
sis of variance on yield of second season rice varieties
in the study area. The calculated F-value of 6.64 sug-
gests that there is a significant difference among the
second season rice varieties with respect to their yield
(tons/ha) in Ozu Abam inland valley.

2. Cost and returns in early and late season rice out-
put

Table 5 shows the production costs and returns for the
early rice crop in the Ozu Abam inland valley. Total
value of output is N- 57,120 per hectare obtained from
1.68 tons of milled rice. Total operating capital amounts
toN- 5,236.76 per hectare or 10 percent of the total cost
of production. Total labour cost (N- 42,206.46) accounts
for 83 percent of total costs while land rent (fixed costs)
account for seven percent of the total cost of production.
The most important cost item is milling which accounts
for almost 16 percent of the total cost of production.
Farmers on the average are likely to net-N- 5,895.63 per
hectare from the early rice crop. This results in a return
of 11 kobo for every naira invested in the early rice crop.

Table 6 presents the production costs and return for the
second (late) rice crop for the best variety (WITA-4) in
the Ozu Abam inland valley. Total value of output
(N- 81,600) per hectare was obtained from 2.40 tons of
milled rice. Total operating capital account for 21 per-
cent of the total cost of production. Labour costs
account for 74 percent of the total cost of production
while fixed costs account for five percent of the total
cost of production. The total operating capital doubled
from the first (early) season planting while total labour
costs declined. This is because farmers weeded once in
the early rice crop while two weedings were done in the
second (late) rice crop. This second weeding accounted
for an extra cost of 11 percent. Similarly, fertilizer pur-
chase and use together accounted for about 16 percent
of the total cost of production. Labour charges
increased by 23 percent for transplanting because
labourers were asked to plant according to a recom-
mended spacing of 20 cm by 20 cm instead of the tra-
ditional staggered planting. By contrast, land clearing
and ‘packing’ costs reduced by 50 percent because of
reduced incidence of weeds and plant biomass which
made both activities easy after the harvest of the first
rice crop in August 1999.
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Table 6

Production Costs, Input use and Returns per hectare for
second rice crop (best variety WITA-4)

in Ozu Abam Inland Valley, 1999.

ltem Unit price N\) Unittha  Value (N/ha)
Rice output (milled) 34000 2.40 tons 86,600
Capital operating costs
Seed 24 50 kg 1,200
Tools 1,341.1 1 1,341.10
Fertilizer costs 30 300 kg 9,000.00
Interest on capital 3,166.06 1 3,166.06
Total capital operating cost 14,707.16
Labour costs
Nursery 200 1 Manday 200
Land clearing 106.88 33.26" 3,554.83
Packing 112.94 17.41" 1,996.29
Land preparation 382.62 18.43" 7,051.69
Transplanting 227.27 20.22" 4,494 .30
Fertilizer application 199.93 11.24" 2,247.21
First weeding 277.92 28.30" 7,865.1
Second weeding 277.92 28.30" 7,865.1
Bird scaring 39.14 32.13" 1,257.57
Harvesting and threshing 134.89 36.51" 4,924.83
Milling 3200 3.63 tons 11,616.00
Total labour cost 53,042.92
Total variable cost 67,750.08
Gross margin 3,849.92
Fixed cost
Land rent 3,616.63 1 ha 3,616.63
Total cost 71,366.71
Net farm income 10,233.29
Returns par naira invested 0.14
NB : N100 = US$ 1.00

Table 7

Production Costs, Input use and Returns per hectare for

second (late) rice crop

(farmers best, Suakoko-8) in Ozu Abam, 1999.

Item Unit price ) Unit/ha Value (N/ha)
Rice output (milled) 34,000 1,79 tons 60,860.00
Capital operating costs

Seed 24 50 kg 1,200
Tools 1,341.1 1 1,341.10
Fertilizer costs 30 300 kg 9,000.00
interest on capital 3,166.06 1 3,166.06
Total capital operating cost 14,707.16
Labour costs

Nursery 200 1 Manday 200
Land clearing 106.88 33.26" 3,554.83
Packing 112.94 17.41" 1,996.29
Land preparation 382.62 18.43" 7,051.69
Transplanting 227.27 20.22" 4,494.30
Fertilizer application 199.93 11.24" 2,247 .21
First weeding 277.92 28.30" 7,865.1
Second weeding 277.92 28.30" 7,865.1
Bird scaring 39.14 32.13" 1,257.57
Harvesting and threshing 134.89 36.51" 4,924.83
Milling 3200 2,71 tons 8,672.00
Total labour cost 50,099.00
Total variable cost 64,806.16
Gross margin - 3,946.1
Fixed cost

Land rent 3,616.63 1 ha 3,616.63
Total cost 68,422.79
Net farm income -7,562.79
Returns par naira invested -0.11

NB : N100 = US$ 1.00
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Net farm income from second (late) rice crop production
is about N- 10,233.12 per hectare. This implies that
income from a second rice crop using improved inputs
and management will actually exceed the first (early)
rice crop returns by 43 percent. Together, farmers will
make 74 percent more income from second (late) rice
cropping in Ozu Abam inland valley. On the other hand
cost of production increased by 39 percent using
improved inputs in the second season cropping.

Table 7 shows that under the same improved production
methods as WITA-4, Suakoko-8 (i.e. the farmers local
best) would make a negative return of 11 kobo on every
naira invested. This may justify the absence of fertilizer
use and two weedings by farmers when they plant this
variety in the study area. Farmers maintained that the
inland valley is fertile and hence there was no need to
apply fertilizer.

3. Constraints and prospects for adoption of double
rice crop production in Ozu Abam inland valley

Farmers observed that even though rice yields from late
season planting were high and required less winnowing,
a primary constraint to the adoption of the technology is
its competition with upland crops for labour. Best results
for double rice cropping can be obtained by planting
early between the months of March and July for the first
(early) rice crop and between August and December for
the second (late) crop. However, this crop calendar may
conflict with the upland cropping system. Labour bottle-
necks are likely to arise in the months of March and
April which are also the land preparation months for the
upland crop enterprises of yam and cassava based crop
mixtures (Figure 1). Provision of power tillers may
enable farmers overcome labour bottlenecks that may
be associated with early rice cropping.

Cassava

{ Rice (

M M} S N

M M J S5 N JOM M 4 8 N J

Rice based crop
enlerpnse (Lowland)

Cassava based crop
mixture {upland)

Yant based crop mixture
{upland)

Figure 1: Major Arable cropping systems and calendar in Ozu Abam
Inland Valley Ecosystem; Southeast Nigeria

Presently, farmers tend to adjust their lowland produc-
tion months to the upland production months such that
inland valley cultivation tend to commence after planting
in the upland fields. Adjusting to double rice crop pro-
duction may not be difficult for (tenant) farmers who do
not own upland field but they may require wage labour
for timely harvest of the early rice crop and replanting of
the second crop between July and August when most
labour will be allocated to weeding in upland fields. But
because weeding is a female activity (2, 3) in both
upland and lowland productions, while land preparation
and planting of rice in the lowland are male dominated
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activities, the scarcity of labour during this period is not
envisaged.

1200

1000

@ @
=} =3
=} 3

Price (Naira)

a
=}
=}

200

Sept Oct Nov Dec Jan Feb Mar April May June July Aug
1999 2000

Figure 2: Mean mounthly price (Naira) of millied rice per bushel in
the study area

The typical seasonal price pattern for rice which is
presently harvested once a year in the study area in
shown in figure 2. Rice prices begin to decline from the
harvest time (because supply is large relative to
demand) and rises to a peak (in June/July) prior to the
next harvest. Hence as the market anticipates the
increase quantity and lower prices which the new har-
vest will bring, prices tend to fail rapidly one to two
months (August, September) before the harvest begins.
Poor on-farm storage and rural infrastructure coupled
with the fact that farmers need to offset debts borrowed
during the production season, force them to sell most of
their output at harvest when prices are relatively low.
The adoption of two rice cropping per year may help
even out the seasonal price peaks in (May, June and
July) and troughs (December and January) within the
production season. This is because the anticipated har-
vest of the first rice crop in the months of July and
August will reduce rice prices in the hitherto peak
months of June and July. The harvest of the second rice
crop may stabilize prices well into the next cropping
season. However, storage facilities may be necessary
to enable farmers store their rice output. Otherwise,
they may be forced to sell all proceeds at the time of
harvest; a situation that may result in low prices for rice
in the study area.

Finally another constraints to double rice cropping is
that the early season crop will be harvested during the
rainy season (July, August). The rains will make the tra-
ditional open-air drying difficult. This implies that a blow
dryer would be required to enable farmers take advan-
tage of the high prices of rice during this period.

Conclusion

Double rice crop production technology is feasible in
humid forest inland valleys because of a favourable
rainfall regime. Evidence suggests that a second rice
crop within the year will improve farmers income by 74
percent under improved management.

However, there are some perceived constraints to
farmer adoption of double rice crop production. These
include labour bottlenecks due to competition with
upland crops early in the season; the absence of mech-
anized dryers, power tillers and storage facilities. Partial
mechanization is recommended because there is need
to even out labour bottlenecks with intensification of rice
production and improve drying during the rain months.
The initial acquisition of power tillers and blow dryers
will depend heavily on external support from govern-
ment or non government organisations as the cost of
investments in such technologies will be significant for
small scale farmers in the study area. However, there is
need for further studies to determine the cost and ben-
efits of such an envisaged technological change on the
production process (especially with respect to the
demand for labour and capital outlay). There is also a
need for further studies to ascertain the consequences
of mechanization on the institutional, social, administra-
tive and political systems of the study area.
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