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ABSTRACT: A multi-region study was directed to survey the nitrogen (N), phosphorous (P) and potassium (K) necessities of
lowland rice (Oryza sativa L.) for a nearby assortment Digang developed in the northern Savannahs of Ghana and offer site
explicit supplement suggestions. Ten on-ranch supplement oversight preliminaries including five paces of N, P and K blends
were led during 2010 trimming season in Sudan and Guinea Savannah agro-biological zones. The medicines (kg/ha as N,
P205 and K20) involved 0-0-0 (control), 0-90-90 (zero N), 90-0-90 (zero P), 90-90-0 (zero K), 90-90-90 (NPK). Grain yields
were expanded by applying manure N, P and K in adequate sums (90 N, 90 P205 and 90 K20 kg/ha) to conquer inadequacies
and keep up soil richness. Nitrogen was a significant restricting supplement in the watered and downpour took care of swamps
in the northern Savannahs of Ghana. The N-restricted yields differed somewhere in the range of 832 and 1875 kg/ha, proposing
changeability of N providing limit of the exploratory plots. The effect of discarding N was distinctive among the regions with
the inundated swamps biological systems in the Sudan Savannah that recorded the best return misfortune because of an
exclusion and Guinea Savannah the least. More elevated level of compost N (118 kg/ha) was required in the watered swamp in
the Sudan Savannah to accomplish most extreme yield contrasted with 52 with 79 kg N/ha in the downpour took care of swamps
of Guinea Savannah. Potash composts have little impact on yield, particularly in flooded swamps in the Sudan Savannah.
Grain yield decreases because of supplement inadequacies were more serious in the Upper West region (UWR) than in Upper
East region (UER) and Northern region (NR). More elevated levels of N in watered lowland environments in the Sudan
Savannah and higher P and K might be required in Upper West region in the Guinea Savannah than suggested for
accomplishing more significant returns on a reasonable premise.
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INTRODUCTION

Rice is both a significant money and nourishment security crop in sub-Saharan Africa. In Ghana, Sudan and
Guinea Savannahs represent about 60% of the national rice creation. Be that as it may, normal grain yield of
rice on ranchers' fields is low (2.5 t/ha) contrasted and the reachable yield of 5-6 t/ha, because of low soil
richness, and problematic utilization of composts. Expanding pressure ashore because of expanding populace
and contending employments of land have abbreviated neglected periods prompting constant editing and thus
bothersome consequences for soil structure and mineral status. Because of constant trimming and low plant-
accessible soil nitrogen (N) and phosphorus (P), outside supplement augmentations as composts have gotten
inescapable to accomplish more significant returns [1].

The worldwide interest for rice is required to develop for a long time to a great extent on account of the
constant populace development. To fulfill the nourishment needs, the yield of rice should be expanded
especially in downpour took care of lowland and inundated rice biological systems, as the degree for
expanding rice-developing region in the upland is restricted because of urbanization and industrialization.
The supplement prerequisites of a rice harvest can differ from field to field contingent upon the yield
assortment, atmosphere, harvest and soil the board. The rice cultivators assume that the supplement needs of
the harvest are steady for a considerable length of time and over enormous territories, and fixed rates and
timings of N, P, and K are accordingly suggested for tremendous zones of creation [2]. Also, compost
proposals in West Africa are for the most part dependent on a predetermined number of preliminaries and
destinations at look into stations. Thus, the rice quality relies upon the proposals and the board rehearses
educated by the delegates with respect to these destinations.
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Notwithstanding, editing accounts at examine stations are regularly altogether different from ranchers' fields.
Presently, the sweeping compost proposal of 60-60-30 kg/ha as N, P205 and K20 for swamp rice in Ghana
is over two decades old and this has presumably gotten lacking, considering the degree of decrease in soil
ripeness inside the region. For the most part, the development of lowland rice under downpour took care of
conditions in the Savannahs of West Africa is growing because of the presentation of improved and privately
adjusted swamp rice assortments by the National Agrarian Exploration Frameworks [3]. Given the
significance of manures for, rice creation, there is a need to decide the proper compost necessities for lowland
rice in the Sudan and Guinea Savannah agro-environmental frameworks of Ghana. A few investigations have
indicated that use of compost, particularly N to rice expanded tiller number, plant tallness, panicle number,
leaf size, and spike let number, and grain yield. Be that as it may, there is practically zero data on the manure
N, P and K prerequisites of lowland rice assortments in the Northern Savannahs of Ghana [4]. Along these
lines the targets of this examination were:-

(i) To recognize which supplement causes yield decrease of a famous lowland rice assortment, Digang.

(if) To survey spatial variety in indigenous N, P, and K supply and manure reaction utilizing the
supplement oversight plot system in on-ranch preliminaries. The point was to create solid refreshed
supplement the executive’s choices for rice in the Sudan and Guinea Savannah agro-biological
frameworks of Ghana.

MATERIELS AND METHODS
i.  Study Zone

Field considers were directed during 2010 in the northern Savannah agro-biological arrangement of Ghana,
including Northern Region, Upper East Region and Upper West Region. Both region situated in the northern
Guinea Savannah zone however with various soil conditions, while Upper West Region is situated in the
Sudan Savannah zone. The Guinea and Sudan Savannahs regularly experience hot, particular dry and wet
conditions. Soils in the northern Savannah zone are profoundly endured and respectably to unequivocally
acidic in the surface soil. Natural issue content is as low as <15 g kg-1 superscript soil. The predominant soil
type in the northern Savannah zone is Savannah Ochrosol with underground laterite [5].

Northern region and upper west region have a differentiating topography. Upper East Region is underlined
by stones scattered with some pyroclastic rock while northern region is basically Voltaian sandstone, giving
handily worked light soils yet inclined to solidifications and hard dish. The dirt was Plinthic Luvisols as per
FAO, while soil in upper east region are Plinthic Lixisol and created from stone and are less inclined to
disintegration than the sandy soils of northern region and upper west region. The rocks have both a more
noteworthy centralization of supplements and better maintenance of precipitation [6]. Valley bottoms
concentrate hydromorphic soils and development of both rice and agricultural yields is conceivable. The dirt
sorts that rule in Upper West Region are Ferric Lixisols. They are commonly poor in natural issue and
supplements because of the nonappearance of high vegetative spread, because of shrub consuming,
overgrazing, over-development and extended disintegration, and are intensely filtered. The normal richness
status of agent soils of the various regions. Accessible phosphorus was dictated by the strategy for Bawl and
Kurz. The degrees of natural carbon, all out nitrogen and accessible phosphorus are commonly extremely
low. They soils for the most part have low natural carbon and complete N substance on account of low
biomass creation and a high pace of decay.

ii. Field Preliminaries

Ranchers who took an interest in the on-ranch preliminaries were chosen in concurrence with network
individuals. Determination models included access to land, readiness to utilize a bit of the ranch for
unadulterated stand rice creation, region of homestead and eagerness to impart understanding to different
ranchers. Watered rice creation is generally more common. During editing season, ten supplement oversight
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preliminaries were led in every one of the three region inside the northern Savannahs of Ghana [7].
Supplement oversight preliminaries, frequently portrayed as addressing the dirt in the participatory
conclusion of soil richness, have become a significant way to deal with dissecting soil fruitfulness in creating
nations, incompletely in light of the straightforwardness of its application.

The supplement exclusion plot strategy is an instrument for deciding harvest necessities for manures. In this
examination, a rancher at every region spoke to a duplicate prompting an absolute number of thirty
replications for the investigation. The tests were planted in inundated lowland and downpour took care of
swamps in Guinea Savannah zone [8]. The homesteads were situated at Gbulung and Tamale in Kaleo,
Nadowli, Kahaa and Sekpere in upper west region, just as Bongo, Bulsa and Garu in upper west region yet
oversaw by analysts. Land was furrowed and harrowed before direct seeding. Digang, with a development
time of 110-115 days, was utilized. The name in the neighborhood Dagbanli language shows that it is adjusted
to a few ecologies-upland, hydromorphic lowland biology and dry season inclined swamps. The rice was
planted between 30th June and fifteenth July 2010, with four seeds for each slope at a separating of 20 cm
by 20 cm and diminished physically at 15 days subsequent to planting to two for every remain to get an
objective plant populace of 500,000 plants/ha. In each ranch, five equal plots of 10 m x 10 m were set apart
out and the accompanying medicines were arbitrarily designated to them:

1. Full supplement of NPK 90-90-90 kg/ha as N, P205 and K20, individually
2. Zero N (0-90-90 kg/ha as N, P205 and K20, individually)

3. Zero P (90-0-90 kg/ha as N, P205 and K20)

4. Zero K (90-90-0 kg/ha as N, P205 and K20, individually)

5. Control (No manure application, speaking to the rancher's typical practice).

Nitrogen was applied as urea (46% N) in two equivalent parts basal application at 14 days in the wake of
planting (DAP) and side dressing at about panicle inception (45-50 DAP). P was applied as triple super
phosphate (46% P205) and K as muriatic of potash (60% K20) at 14 DAP. All the P and K and the principal
split of N were dibbled at around 10 cm from the plants at a profundity of around 5 cm. A slope of dibbled
manure served 4 slopes of rice for example a territory of 0.16 m2. With exhortation by the augmentation
specialists, ranchers completed all field tasks, including two digger weeding at 3 and a month and a half in
the wake of planting. A 1 m2 quadrat was set on each plot (forgetting about the fringe lines and outskirt
plants). At physiological development, plants in the quadrants were collected to decide grain yield[9]. Grain
yields were changed in accordance with 140 g/ka (14%) dampness content.

iii.  Site-explicit Manure Counts

The necessities of N, P and K composts were approximated dependent on the yield hole, the interior
effectiveness of supplements and the recuperation portion of N, P and K. The yield hole was determined as
the distinction of the objective yield and the yield of the exclusion plot. The inside effectiveness of
supplement, which is characterized as the respect all out take-up proportion approximates the amount of
grain created by the yield per unit of supplement taken up. In this paper, we embraced IE of 53 kg grain
delivered for any kg of N taken up, 34.8 kg grain created/kg K taken up and 294 kg grain delivered/kg P
taken up [10]. These IE esteems were gotten from Sahrawat.

Compost recuperation division is the extent of the applied manure supplement that is taken up by the harvest.
We received the normal recuperation portion of N of 30% for this paper. The recuperation portions of P
(RFP: 15%) and K (RFK: 30%) were gotten from recuperation part proportion of 2:1:2. In figuring the site
explicit supplement proposal at each site, grain yield in the plot with full N, P and K preparation was utilized
as the yield focus on that is reasonably achievable by ranchers at every region. Supplement restricted yields
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were resolved from plots in which the supplement of intrigue isn't included. For instance, the N-restricted
yield is resolved in N oversight plot accepting no N manure yet adequate P and K to guarantee that they don't
confine yield. The distinction in grain yields between a completely treated plot and N oversight plot outlines
the shortfall between the harvest interest for N and indigenous stock of N, which must be met by manures.

The supplement take-up prerequisite was given by the yield hole to inside productivity proportion. Site-
explicit compost suggestion was acquired by partitioning the supplement take-up necessity by the manure
recuperation portion. Information gathered were exposed to an examination of difference to set up treatment
consequences for yield. Factual investigations were performed with SAS for Windows 9.1. Fixed impact was
compost treatment, while region and replications were treated as arbitrary impacts. ANOVA indicated critical
contrasts of factors between medications, implies were isolated utilizing the Least Noteworthy Distinction
strategy at 5% level of likelihood.

RESULTS
i.  Rice Paddy Yield

In this investigation, the trial of the primary impact of regions just as the compost treatment by region co-
operations were factually critical (P<0.05) for grain yield. At the point when found the middle value of over
medications, normal yields were 2130, 2335 and 4320 kg/ha in NR, UWR and UER, separately. By any
means regions, treatment with the full supplement of N, P what's more, K compost delivered the most
elevated normal yields - 2598 kg/ha in NR, 3425 kg/ha in UWR and 5500 kg/ ha in UER. Contrasted with
the no manure treatment, the N, P and K manure treatment expanded grain yields by 50, 95 and 180% in NR,
UER and UWR, individually. Normal compost reactions above 2000 kg/ha were gotten in UER and UWR
and the least (<1000 kg/ha) in NR. The subsequent best treatment was the K-restricted treatment. Looked at
to the no manure treatment, the K-constrained treatment expanded arrived at the midpoint of grain yield by
825, 1275 and 2000 kg/ha in NR, UWR and UER, individually.

These spoke to yield increments of 48, 104 and 71% in the separate regions. In UER, the no manure treatment
and the N-constrained treatment had comparable grain yields. In any case, all medications with N manure
had practically identical yields and delivered 71 to 95% more grain than the no manure treatment. The full
N, P and K manure treatment and the K-constrained treatment had comparable yields in NR and these were
essentially higher than yields acquired from the control just as P-and N-constrained medications. Yield holes
between the control and full supplement of N, P and K were 866, 2200 and 2675 kg/ha, individually in NR,
UWR and UER, speaking to yield decreases of 33, 64 and 49%, individually. In all regions, the N-constrained
treatment decreased grain yields the most. In NR, constraining K, P also, N, separately diminished yields by
41 kg/ha (2%), 603 kg/ha (23%) and 832 kg/ha (32%) analyzed with the treatment with compost N, P and K
(2598 kg/ha). The yield hole when K or P was discarded was 12% or 675 kg/ha in UER. This was lower than
the yield decrease of 1875 kg/ha or 34% with N-constrained treatment. In UWR, constraining K, P or N,
separately brought about yield decreases of 925 kg/ha (27%), 1075 kg/ha (31%) and 1250 kg/ha (37%)
contrasted and the treatment with N, P and K (3425 kg/ha).

ii.  Supplement Take-up and Manure Prerequisites

Phosphorus and K takes-up were most elevated in UWR and most minimal in NR. In any case, N take-up
was most elevated in UER followed by UWR and NR in that request. The yield of NOtreatment (PK
treatment) was 2175 kg/ha in UWR. To get the objective yield of 3425 in UWR, a rancher should apply about
79 kg N/ha. For a yield focus of 2598 kg/ha in NR and 5500 kg/ha in UER, the rancher needs to apply 52
and 118 kg N/ha, individually. The yield in PO treatment (just N and K) was 1995 kg/ha in NR also, 4825
kg/ha in UER. This implies the rancher should apply 31 and 35 kg P205 /ha so as to get the most extreme
yield focuses of 2598 and 5500 kg/ha in the separate regions. In UWR, the rancher should apply around 57
kg P205/ha to accomplish the yield got with the use of the full N, P and K manure treatment. Also, a rancher
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must apply 77-106 kg K20/ha in UWR, 78 kg K20/ha in UER and as meager as 5 kg K20/ha in NR to get
yields similar with the full N, P and K manure treatment.

DISCUSSION

In this investigation, the trial of the primary impact of regions just as the compost treatment by region
associations was critical (P<0.05) for grain yield demonstrating that the greatness of yield reactions were
distinctive among the three regions. A solitary proposal may not be fitting for all regions and field-explicit
proposal is subsequently required. The outcomes propose that the most significant returns were acquired in
the flooded low land of UER, Great harvest the executives and guaranteed accessibility of water system water
likely assisted with accomplishing bigger number of grains per panicle and in this way higher grain yields in
UER contrasted with NR and UWR. Ranchers in UER by and large use water the board practices, for
example, bonding and this could have expanded soil water accessibility, N use proficiency and extreme grain
yield.

At all regions, the most significant returns were acquired where manure N, P and K were applied in adequate
adds up to defeat lacks and keep up soil ripeness. In UER, the yield an incentive for NP and NK medications
was equivalent to yields got from full portion of N, P and K treatment. Be that as it may, overlooking both P
and K had little impact on rice yield in this region and the yield of the PK treatment (3625 kg/ha) was
equivalent to that of no manure treatment (2825 kg/ha), mirroring the general significance of N for the
development of rice in watered lowland in the UER. Moreover, the absence of noteworthy yield distinction
between the no manure treatment and the PK treatment demonstrated that without adequate N application, P
and K infrequently limit yield of rice in the flooded lowland in the UER. The dirt’s in the flooded lowland
in UER may have great ability to supply adequate K. Additionally, it has been accounted for that dirt’s in the
northern Savannah of Ghana for the most part have lower natural issue and accessible P, despite the fact that
they are higher in replaceable. As indicated by

Northern Savannah soils by and large have a higher ability to keep up or supply K for a more drawn out
timeframe from the replaceable pool. Also the residue acquired by the Harmattan winds, happening yearly
in West Africa, may assume a noteworthy job in recharging. Studies have demonstrated that such affidavit
supplies about 18.7 kg K/ha every year. The N-constrained yield, which assesses the real yield misfortune
because of N oversight differed somewhere in the range of 832 and 1875 kg/ha, proposing inconstancy of N
providing limit of the trial plots. The effect of overlooking N was changed among the regions with the flooded
lowland in UER, recording the best return misfortune because of N exclusion and NR the least. The outcomes
additionally uncovered that a more elevated level of manure N (118 kg/ha) is required in the inundated
lowland in UER to accomplish most extreme yield contrasted and 52 and 79 kg N/ha in the downpour took
care of swamps in NR and UWR, separately.

The normal yield decrease and supplement take-up just as supplement prerequisites were most reduced in
NR likely because of poor plant foundation and low grain creation coming about because of dampness worry
in this region. Poor administration practice might be another factor adding to low yields in the territory. At
all regions, the P-and K-constrained yield esteems were lower when contrasted with N-constrained yield
esteems and changed somewhere in the range of 603 and 1075 kg/ha and 41-925 kg/ha, individually. The
outcomes uncovered that yield misfortunes were most elevated in N oversight plots, recommending that it
was the most restricting among the three significant supplements in both inundated and downpour took care
of swamps in the northern Savannahs, trailed by P and K in a specific order. Consequently, the primary needs
of the dirt’s in the swamps in the Sudan and Guinea Savannahs of Ghana are N composts, to which they react
strikingly, and some phosphate manures. Potash composts have little effects uniquely in the flooded lowland
in the Sudan Savannah. Our outcomes are on the side of past examinations which showed that N is the most
yield-restricting supplement for rice. The suspicion that mostly N would confine rice development in N-
constrained plots was, affirmed by obviously noticeable N lack side effects in the no manure plots.
Subsequently, N the executives in rice creation in the swamps of the northern Savannahs of Ghana is
exceptionally basic, if apparent grain yields are to be accomplished. Grain yield decreases because of
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supplement insufficiencies were more serious in UWR than in the other two regions, which means that the
dirt’s are inadequate in N, P and K. More significant levels of P and K are in this manner required in UWR
than in NR and UER to acquire most extreme yields. It is deserving of note that the on ranches preliminaries
at UWR indicated high difference reflected in the higher coefficient of varieties when contrasted with the
on-station preliminary.

In this investigation, rice reacted to P at all regions, if N was applied in adequate amounts. Under serious rice
trimming frameworks, the interest for P and K increments after some time. Besides, without P and K
application, N proficiency is decreased, though when all supplements are applied together, P and K
proficiency increments consistently, showing co-operations among these supplements. The positive N and P
associations were reflected in the expanded yields in this investigation. So as to improve compost use
proficiency in both inundated and downpour took care of lowland, a decent preparation is vital. In addition,
the powerful administration of N requires adequate utilization of P and K and smaller scale supplements to
conquer confinements by different supplements. No exploration has been directed nearby explicit supplement
prerequisites for swamp rice in the northern Savannahs of Ghana. All things considered, the sweeping manure
suggestion of 60:60:30 kg/ha as N, P205 and K20 was being pushed by expansion laborers to all rice
ranchers.

This suggestion was over two decades old and not explicit to any agro-environment. Clearly, the compost
prerequisites are very factor and at every region, the necessities are not quite the same as the suggested rate,
as of now upheld by augmentation staff for the creation of rice in the zone. Significant expense of composts
is a significant money related limitation for the ranchers that select not to utilize the required manures for
rice creation. Along these lines, the rancher's act of constant editing of rice without soil revision could drain
soil natural issue just as interchangeable K in the dirt, Rice straw in this condition might be utilized for other
residential purposes. The region where crop deposits are not utilized, rancher’s license free brushing of the
straw after collect and afterward consume the buildup before getting ready land for development. Evacuating
all rice straw could fundamentally decrease cropland profitability and debase the dirt condition.

Additionally if the straw isn't come back to the field, significant amounts of K are lost to the framework as
rice straw is wealthy in K. The choice on the suitable compost, particularly N rates, ought to be founded on
financial contemplations given the significant expense of composts in Ghana. As a rule, budgetary assets of
ranchers just as credit offices in the northern Savannah of Ghana are constrained. Also, on the grounds that
urea, for instance, is offered available at a relatively appealing cost for every unit of N, the rancher might be
enticed to supply his rice crop solely with N, which is the most development restricting supplement in the
Savannah soils. Such an inclination might be supported on soils wealthy in plant-accessible P and K and all
other fundamental plant supplements yet not on these Savannah soils which are naturally low in natural issue
and plant-accessible supplements. Regardless, higher grain yields through the utilization of N alone will
likewise take up more prominent measures of P and K from the dirt.

CONCLUSION

Consequences of this examination demonstrated that N and P application essentially expanded grain yield of
rice. At all regions, the most significant returns were acquired when adjusted N, P and K preparation was
utilized to defeat inadequacies and keep up soil richness. Nitrogen and to a lesser degree P is a significant
constraining supplement in the watered and downpour took care of swamps in the Sudan and Guinea
Savannahs of Ghana. For high rice yield levels, it is important to modify compost rates on a more site-explicit
premise. More elevated levels of N in the flooded lowland in UER and higher P and K might be required in
UWR than suggested. Potash composts have little impact particularly in the watered lowland in UER. Further
research with differing application paces of compost N, P and K and other small scale supplements will be
vital over various years to decide the most monetary site-explicit supplement the board alternatives.
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