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Abstract: This research evaluated the effect of seed rateingomethod and poultry manureon growth and yield o
finger millet Eleusine coracana (L.) Gaertn). The trials were conducted in the 2868 2014 wet seasons, at
the Institute for Agricultural Research, Samaruhie Northern Guinea savanna agro-ecology of Nigeria.
Treatments consisted of two sowing methods (brasidatibbling), three seed rates (3, 6, 9 kg)hand
poultry manure (0, 2.5, 5.0 t HENPK (90 kg N + 60 kgfs . 60 kg K0 hal). The experiments were laid out
in a split plot design using three replicationsfastorial combination of sowing method, poultry masand
NPK constituted the main plots, while seed ratestiarted the subplots. The lower seed rate of 3degl ha
produced significantly (p<0.05) higher leaf areanptbut distinctly gave lower grain yield iahan the
highest seed rate of 9 kg-haDibbling method consistently produced better @k plantand consequently
out-yielded broadcasting method. Increasing thdieatfpn of poultry manure rate from 2.5 to 5.0a'tand
NPK fertilizer delayed days to 50% heading, dayphgsiological maturity and caused more lodged tplan
The application of 2.5 and 5 t haoultry manure and NPK fertilizer positively influeed leaf area plant
straw yield hd, panicle yield ha and grain yield h4 compared to no fertilizer treatment. Also, the
application of lower poultry manure rate (2.5 tharoduced optimum performance for leaf area plamtd
yield characters for higher grain yield-heomparable to the application of 5.0 t'rend NPK fertilizer.The
combinations of dibbling at 6 kg seed’rend either poultry manure at 2.5 th&.0 t h& or NPK fertilizer,
gave highest grain yield HaBased on the resultsofthis study, itis conclude, tsowing finger millet by
dibbling at 6 kg seed Hawith application of 2.5 t hAgave maximum grain yield Ha
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Introduction production resulting in low vyields and its becoming
Finger millet Eleusine coracana (L.) Gaertn.) called extinct. Report shows a progressive decrease irfethe
‘Tamba’ in Hausa, originated in the highlands ofadda  areas under production of finger millet since maisthe
and Ethiopia in East Africa (Anon, 1996). In Nigerthe local farmers go into the production of other ce@aps
crop is grown mainly in the southern part of Kadstete  such as rice, maize and sorghum (Gletval., 2008). A

in the northern Guinea savanna and in the hightdnbs  low yield of 500-750 kg hAobserved on farmers’ field in
Plateau in North — central Nigeria (Gleival., 2008). Itis  Nigeria and elsewhere, have been attributed tot@ints
one of the minor cereals known with several healthsuch as inadequate knowledge ofproper sowing msthod
benefits which are attributed to its high level of seed rate and limited use of inputs (Kidomal., 2002).
polyphenol, dietary fibre, minerals and essentialin® In Nigeria, the traditional method of sowing fingaillet
acids. The high levels of iron and calcium makegdin is mostly by broadcasting, at best without adoptmy
relevant to people of Northern Nigeria where therecommendation on seed rate. This makes weeding
incidence of iron deficiency causes aneamia, pdsity operations labour intensive, tedious, time-consgnand

in pregnant women (Vanderjagtal., 2007), and calcium uneconomical.

deficiency causes rickets in young children (Thaehal., Also, soil fertility depletion is one of the majoauses of
2000; Vanderjagt, 2001). The crop contains nutraity declining crop yields in Nigeria. Local farmersNigeria
important starch fractions (resistant starch) whee  grow finger millet without fertilizers applicatioon the
slowly digested and absorbed and are favourablthén relatively poor soils due to high cost of inorgafédilizer
diet pattern for metabolic disorders such as dehet and poor knowledge on the use of organic manure (An
hypertension, and obesity (Sharavaghgl., 2001). and Agwu, 2006). This has led to very poor yieltlke
Epidemiological studies have demonstrated thatlaegu use of inorganic fertilizer has increased crop dyigbut
consumption of whole grain and their products camiqet  caused many environmental problems including s,
against the risk of cardio-vascular diseases, tyjpe and water pollution which can affect human healtld a
diabetes, obesity, gastro-intestinal cancers arehge of making crop productivity unsustainable (Uwah al.,
other disorders (McKeown, 2002). The by-product of2012). The increasing costs of fertilizers previbeir use
finger millet from brewing has been reported toabgood by resource-poor farmers (Adhikary and Gantaye1,220
source of fibre, minerals and protein and it isduse On the other hand, organic manure such as poultry
especially in household poultry feeds and suitafiole  droppings is available as a source of essentiatronaicd
breeding stock (Obilana and Manyasa, 2002). micro-nutrients which are released to the crop slamd

In spite of the significant medicinal, nutritiona@nd  steadily when applied (Uwakt al., 2012). In addition,
industrial potentials of finger millet, the cropngglected organic manure improves soil physico-chemical ctiolé

by agricultural research donors organisations @aeily  for better crop growth and yield (Uwahal., 2011).

in sub-Saharan Africa compared to the researches ariTherefore, the objective of this study is to deieerthe
grants lavished on other crops (Anon, 1996; Mgonjamost appropriate sowing method, seed rate and optim
2005). The crop remains largely unknown and unstud  poultry manurerate for finger millet.

Nigeria and this led to difficulties encounteredidg its
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Materials and M ethods
Description of the study area

Field trials were conducted in the 2013 and 2014 weabundant vegetative growth due

seasons, at the Institute for Agricultural ReseaBamaru
(N 11.1838, 07.6148 E, 686 m above sea level) in the
Northern Guinea savanna agro-ecology of Nigeria.

Treatments and experimental design

The treatments consisted of three seed rates Bk§,ha

1), two sowing methods (broadcasting, dibbling) #mee
poultry manure rates [0, 2.5, 5.0 t'ha&lPK (90 kg N +
60 kg BOs + 49.8 kg KO ha)]. The experiment was laid
out in a split plot design with three replicatioAstactorial
combination of sowing method and poultry manure rat
constituted the main plot, while seed rate occuptesl
subplots.

Cultural practices
The land was harrowed twice to obtain fine soiltuex

agreement with the findings of Caliasketral. (2004) who
reported that low plant population generally resuih

to less interplant
competition for light, nutrients, water and othenwth
factors.

The influence of seed rate ondays to 50% heading wa
significant in 2013 and the mean (Table 1), wherkg9
seed rate hhresulted in delay of days to 50% heading
than the lower rates which had similar effect. Hogre in
2013, seed rate of 6 and 9 kg'had comparable days to
50% heading. Also the response of day to physiokdgi
maturity to seed rate was significant (p<0.05) anlythe
mean (Table 1), where 3 kg seedtmused a distinct
delay in the number of days to physiological mayuri
compared to 9 kg seed"haHowever, the letter value at 9
kg seed hawas comparable to the recorded value under 6
kg seed hA This was however, expected since increasing
seed rates resulted in higher competition for scgrowth
resources which then induced physiological streas led

and made into beds. Poultry manure was applied twdo early heading and maturity. This was due toltveer

weeks prior to sowing on thd"@uly, 2013 and f1June,
2014. Seeds were mixed with fine sand at a ratid.:4f
and sown manually. Dibbling was done at 20 x 1Grter
and intra-row spacing, respectively. NPK fertilizgrthe
rate of 90 kg N, 60 kg P and 60 kg K'havas applied by
broadcasting. The N was applied in two equal sjdges;
at 3 WAS. NPK fertilizer (15-15-15) was used to sy,
K and half of N requirements. The second half dafsH,

plant population which had adequate growth resaurce
which resulted in prolonged vegetative growth thgre
leading to delayed maturity. This finding was in
conformity with that of Larson and Thompson (20&ho
reported that increase in seed rate of grain songtaused

a decrease in the time for grain maturation.

In both years and the means, seed rate did ndfisanly
(p<0.05) influence lodging percentage and number of

was top dressed at 6 WAS using urea (46% N). Manudiinger paniclé (Table 2). Seed rate significantly (p<0.05)
weeding was carried out at 3 and 6 WAS. All otheraffected the number of productive tillers platable 2),
agronomic practices were executed as and when duehere increasing seed rate from 3 to 9 kg Hstinctly

Harvesting was done on th& Becember, 2013 and 62
December, 2014, respectively, when the crop hamatl
physiological maturity. Harvesting was done by iogtthe

reduced the number of productive tillers pfarto a
minimum at 9 kg ha in both years, and the means. This
indicates that under these conditions, the plahtsveer

mature heads with a sharp knife and dried for 3sday populations were able to efficiently utilise avaika plant

before threshing

using pestle and wooden mortak annutrients, moisture and radiation for the synthesfs

winnowed to remove the straws, foreign materialsl an carbohydrate for higher tiller production whichristated

unfilled grains.

Data collection

Data were recorded on leaf area pfantlays to 50%
heading, days to physiology maturity, lodging petege,
productive tillers plant, number of fingers panicfe straw
yield, panicle yield h&and grain yield Ha

Statistical analysis

into more productive tillers. This confirmed Opg¢kD12)
report that lower seeding rate of 3.2 kglhproduced
higher tillers than seeding rate of 6.0 kg*ha finger
millet. Seed rate significantly (p<0.05) increassdaw
yieldha'in all years of the study and the mean (Table 3).
In 2013, the use of 9 kg seed hproduced significantly
(p<0.05) higher straw yieldHathan 3 and 6 kg seed ha
which were at a par. However, in 2014 and the mean,
increasing seed rate from 3 to 6 kg'hand further

The General Linear Model (GLM) procedure of theincrease to 9 kg Ha produced significantly (p<0.05)

Statistical Analysis System (SAS) package (SAS,0)199
version 9.1 was used for statistical analysis bfre data
collected and differences between the treatmentsnme

distinct increased in straw vyieldha Also seed rate
significantly (p<0.05) influenced panicle yield ta all
the years and the mean (Table 3). In 2013, inargaseed

were compared using the Duncan’s New Multiple Rangerate from 3 to 6 kg K& produced significantly (p<0.05)

Test (DMRT) (Duncan, 1955) at 5% level of probaili

Results and Discussion

Effects of seed rate on the growth and yield compaisen
of finger millet

Leaf area plant differed significantly (p<0.05) with seed
rate in both years and the mean (Table 1). In 201Bthe
mean, the highest seed rate of 9 kg* haroduced
significantly (p<0.05) lower leaf area pldnthan 3 and 6
kg seed ha which were at a par. However, in 2014,
increasing seed rate from 3 to 9 kg'Had to distinct
decrease to a minimum in leaf area plaat 9 kg seed ha
!, The higher values for leaf area from the lowerdsetes
in this study might be due to less plant populatidth
reduced intra-specific competition, enhanced
efficiency of utilisation of growth factors. Thestdt wasin

293

higher panicle yield h& Further addition to 9 kg seed ha
gave no significant (p<0.05) effect on panicle ¢ikb". In
2014, the highest seed rate of 9 kg seed paduced
significantly (p<0.05) higher panicle yield hahan the
lower rates which were similar. While in the meatad
varying seed rate from 3 to 9 kg haorrespondingly
increased panicle yield Ha

In both years and the two-year mean, effect of gass
differed significantly on grain yield (Table 3) wiee
increasing seed rate from 3 to 9 kg haesulted
significantly in a corresponding increase in grgigld ha
! In this study, higher seed rate gave higher dtadive
yield attributes such as straw yield, panicle yiafdl grain
yield. This is attributed to higher plant populatias well

theas more harvestable panicles per unit area which is

function of seed rate and the performance of inidigl
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plants, as well as the total number of plants growrthat and can compensate for reduction in plant proditygtiv
area. Bellatoret al. (1985) and Kumpawt (1998) reported Spanneret al. (2005) found that grain yield increased
increased in straw yield with increased seed ratienar et significantly (p<0.05) with increasing seed rate.

al. (2008) observed that seed rate increases plasitgde

Table 1: Effects of seed rate, sowing method and poultry manure onleaf area plant™(cm?), daysto 50% heading and
daysto physiological maturityof finger millet at Samaru in 2013 and 2014 wet seasons
Treatment Leaf Area plant’at 9 WAS Daysto 50% Heading Daysto Physiological Maturity
2013 2014 Mean 2013 2014 Mean 2013 2014 Mean
Seed rate (kg ha?) (S)
3

721.2a 921.3a 821.3a 102.1a 102.2 102.1a 130.1 0.013 130.1a

6 700.6a 719.8b 710.2a  100.9ab 102.0 101.5a 129.0 30.11 129.5ab
9 419.6b 517.5c  468.6b 100.1b 101.3 100.7b 128.1 9.312 128.7b
SE+ 35.89 38.21 37.05 0.42 0.47 0.451 0.42 0.50 510.4
P (0.05) * * * * NS * NS NS *
Sowing Method (M)
Broadcasting 720.1b  618.8b  669.5b 101.3 102.0 102.6129.3 129.8 129.6
Dibbling 822.8a 820.4a 82l.6a 100.8 101.8 101.3 8128 129.8 129.3
SE+ 34.12 29.11 31.62 0.34 0.38 0.568 0.34 0.38 680.3
P (0.05) * * * NS NS NS NS NS NS

Poultry Manure (t ha) (P)
0 281.1c 256.5b 268.8b 100.3 99.9c 100.1b 128.3  .1826 128.1b

25 717.4b 852.3a 784.9a 100.8 100.2c  100.5b 128.8128.2¢c 128.5b
5.0 826.7a 882.4a 854.6a 101.6 102.6b  102.1a 129.6130.6b 130.1a
NPK 922.3a 903.4a 912.9a 101.5 104.8a 103.1a 129.5132.6a 131.1a
SE+ 37.29 37.12 37.21 0.48 0.54 0.520 0.48 0.53 2105
P (0.05) * * * NS * * NS * *
Interaction
PxM NS NS NS NS NS NS NS NS NS
PxS NS NS NS NS NS NS NS NS NS
Mx S NS NS NS NS NS NS NS NS NS
PxMxS NS NS NS NS NS NS NS NS NS

Means followed by the same letter(s) within a caluamd treatment group are not significantly différat p<0.05using Duncan’s New
Multiple Range Test (DMRT); NS= Not significant=*Significant

Table 2: Effects of seed rate, sowing method and poultry manure on lodging percentage, productivetiller plant™and
number of finger panicle of finger millet at Samaru in 2013 and 2014 wet seasons

Treatment L odging Per centage Productive Tiller plant™ Number of Fingerspanicle®
2013 2014 Mean 2013 2014 Mean 2013 2014 Mean
Seed rate (kg ha?) (S)
3 15.7 10.5 131 4.4a 5.7a 5.1a 7.1 7.5 7.3
6 13.2 12.6 12.9 3.6b 3.4b 3.5b 7.3 74 7.3
9 125 9.7 111 2.7c 2.0c 2.4c 7.3 75 7.4
SE+ 1.70 161 1.67 0.20 0.33 0.27 0.17 0.18 0.17
P (0.05) NS NS NS * * * NS NS NS
Sowing Method (M)
Broadcasting 7.94 8.6 8.3 3.6 4.1 3.9 7.1 7.3 7.4
Dibbling 10.42 10.0 10.2 35 4.8 4.2 7.4 7.6 75
SE+ 1.39 131 1.35 0.16 0.27 0.22 0.14 0.15 0.14
P (0.05) NS NS NS NS NS NS NS NS *
Poultry Manure (t hal) (P)
0 9.5b 9.1c 8.7b 2.6b 2.3b 2.5b 6.8b 7.4 7.1
25 10.5b 9.6c 8.8b 4.3a 5.6a 5.0a 7.8a 7.3 7.6
5.0 25.8a 27.3b 28.8a 3.7a 5.7a 4.7a 7.7a 7.3 7.5
NPK 30.9a 32.3a 33.7a 3.8a 5.2a 4.5a 7.4a 7.6 7.5
SE+ 1.97 1.86 1.81 0.23 0.38 0.31 0.19 0.26 0.20
P (0.05) * * * * * * * NS NS
Interaction
PxM NS NS NS NS NS NS NS NS NS
PxS NS NS NS NS NS NS NS NS NS
Mx S NS NS NS NS NS NS NS NS NS
PxMxS NS NS NS NS NS NS NS NS NS

Means followed by the same letter(s) within a caluamd treatment group are not significantly différat p<0.05 using Duncan’s New
Multiple Range Test (DMRT); NS= Not significant=*Significant
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Table 3: Effects of seed rate, sowing method and poultry manure on straw yield ha*, harvest index and grain yield
ha’of finger millet at Samaru in 2013 and 2014 wet seasons

Treatment Straw Yield (t ha) Panicle Yield (kg ha®) Grain Yield (kg ha?)
2013 2014 Mean 2013 2014 Mean 2013 2014 Mean
Seedrate (kg ha) (S)
3 2.81b 2.72c 2.76¢C 2.29b 2.28b 2.28¢ 1.19c 1.28c .24cl
6 3.19b 3.43b 3.31b 2.54a 2.47b 2.51b 1.44b 1.47b .45b1
9 4.21a 4.04a 4.13a 3.20a 2.79a 2.10a 1.74a 1.83a.79a 1
SE+ 0.178 0.210 0.202 0.694 0.726 0.785 0.339 0.470.435
P (0.05) * * * * * * * * *
Sowing Method (M)
Broadcasting 3.10b 3.24 3.17b 2.65 2.35b 2.47b b1.37 1.41b 1.39b
Dibbling 3.70a 3.56 3.63a 2.75 2.68a 2.72a 1.59a 614dl. 1.60a
SE+ 0.146 0.172 0.165 0.566 0.593 0.631 0.277 0.389.355
P (0.05) * NS * NS * * * * *
Poultry Manure (t ha?) (P)
0 2.70b 2.53b 2.61b 1.96b 1.60c 1.78c 1.17b 1.10b .17b1
2.5 4.11a 4.11a 4.11a 2.86a 2.58b 2.72b 1749.0a a 1.81.79a
5.0 4.09a 4.00a 4.00a 3.13a 2.84a 2.98a 1823.3a 4a1.8 1.83a
NPK 3.82a 4.00a 3.91a 3.10a 2.94a 2.99a 1751.3a 5al1.8 1.80a
SE+ 0.206 0.242 0.233 0.801 0.838 0.907 39.13 0.55M.502
P (0.05) * * * * * * * * *
Interaction
PxM NS NS NS NS NS NS NS NS NS
PxS NS NS NS NS NS NS NS NS *
Mx S NS NS NS NS NS NS NS NS *
PxMxS NS NS NS NS NS NS NS NS NS

Means followed by the same letter(s) within a caluamd treatment group are not significantly différat p<0.05 using Duncan’s New
Multiple Range Test (DMRT); NS= Not significant=*Significant

Effect of sowingmethod on the growthand vyield plots by about 13% for the best performing fergtiz
components of finger millet treatments.
In both years and the means, dibbling of seedsistensly
produced higher leaf area pldrthan broadcasting method Effects of poultry manure on the growth and vyield
(Table 1).The superior effect of dibbling method leaf  components of finger millet
area over broadcasting method could be due torhep  Fertilisation significantly influenced leaf areaapt® in
placement of finger millet seed which gave effegtiv both years. (Table 1). In 2013, poultry manure feden 0
utilization of growth factors. However, in broadiag, to 5.0 t hd led to a distinct increase in leaf area pfant
crop stands were spatially and non-uniformly distted  but leaf area plaftfrom 5.0 t hd was similar to NPK-
which was characterised by over-crowding in somgspa fertilized plot. In 2014 and the mean, the untréatentrol
and sparseness in others. This overcrowding coalct h gave lower leaf area plahthan all other fertilizer treated
caused undue competition for resources (nutriemaser,  plots which were similar. Utilisation of applied tniants
light, etc.), while sparseness could have led spuece  from poultry manure and NPK increases leaf areatpla
wastage to higher weed infestation. This supportedvhich apparently led to an increase in photosyithet
Nyende (2000) who reported that row-planted fingédket efficiency of the plant which translated into highe
had more vigorous growth and taller plants tharmflcast-  production of photosynthesis, thus an enhanced throw
sown plant. and grain yield of finger millet. The results are i
Sowing method did not significantly influence das  agreement with the findings of Govindappa (2003owh
50% heading and days to physiological maturity (g4, reported that higher leaf area per plant was resiptenfor
productive tiller plant, lodging percentage and number of enhanced photosynthetic activity which in turn tesliin
finger paniclé (Table 2). The effect of sowing method on higher dry matter production of finger millet.
straw vyield, panicle yield and grain yieldis pre®sehin Balasubramaniyan and Palaniappan (2001) reported tha
(Table 3), where dibble-sown plots produced coasibt higher N application rate leads to more rapid lasfa
higher straw yield Hain 2013 and the mean, panicle yield development, prolonged leaf life, improved leaf aare
in 2014 and grain yield in both years and the meanduration after flowering, and increased overall pcro
Dibbled plots had superior yield components andassimilation, thus contributing to increased graaid.
consequently out-yielded broadcast-sown plots srafi  Application of NPK fertilizer increased number cfys to
its ability to effectively utilized growth factordue to  50% heading in 2014 (Table 1), followed by 5.0 t*ha
uniform distribution of crop stands, reduce weeespure,  poultry manure, 2.5 t Rapoultry manure and control in
and improve finger millet growth characters which distinctly decreasing order. However, the applaratof
positively influenced yield characters and graieldi This 5.0 t ha' poultry manure and NPK gave the same mean
finding is in line with Shinggu and Gani (2012) who number of days to 50% heading, and these were
observed that dibbling finger millet at a spaciridl® and  significantly lower than the values recorded in tplo
15cm gave heavier unthreshed panicles with conséquetreated with 2.5 t h& poultry manure and control plots
higher grain yield in Samaru. In Eastern Ugandany%&  which had equal mean days to 50% heading. Also, the
et al., 1999) observed that row-planted plots cledibd  application of poultry manure significantly affedtelays
better finger millet growth and out-yielded broastesown  to physiological maturity, except in 2013 (Table I
2014, the application of NPK significantly incredsgays
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to physiological maturity, and this reduced didfinevith par. However, in 2014 and the mean data, increasing
decreasing poultry manure rate to the earliestantrol poultry manure from 0 to 5.0 t Na produced distinct
plots. While in the mean analysis, the applicatié5.0 t  corresponding increase in panicle yield‘ttaa maximum
ha' poultry manure and inorganic NPK gave similar daysat which was 5.0 t hasimilar to NPK fertilizer.The

to physiological maturity and these were signifitan application of poultry manure and NPK fertilizer
longer than in lowerpoultry manure rate and conplots,  significantly influenced grain yieldHin both years and
which both gave similar and shorter days to phygigial the mean (Table 3). Generally, fertilizer- treateidts
maturity. The delay in days to heading and physijiatal produced similar grain yield Haand these were slightly
maturity of finger millet in response to increagsalltry higher than in control plots.It was observed tinat bower
manure rates and NPK in this study, might be duthéo poultry manure rate of (2.5 t iagave higher and similar
fact that increasing nutrient status of the soilwadl as  values for most growth and yield characters such as
nutrient uptake thereby lowered the period for number of finger, panicle and straw yieldhsith higher
photoactivities and thus, delayed heading and ntatur rate of (5.0 t hd) poultry manure and NPK fertilizer
This result is in line with the findings of Getagh€2004)  which translated into higher grain yieldharhis suggests
and Mekonnen (2005) who reported delayed heading ahat the poultry manure rate supplied sufficiend avell-
highest N fertilizer rate in wheat and barley thawest N balanced nutrients for better performance of fingdtet.
rate. Similarly, Temesgen (2001) found that N fegr The result is in line with Maman and Mason (2013jow
delayed physiological maturity of teEiagrostis tef). In reported that the application of 2 t*hpoultry manure
contrast to the results of the present study, Se{2®5) increased pearl millet grain yield by 56% and stoyield
reported early flowering with an increased N amdlan in by 53%. Factor interactions was only significark®5)
rice. between seed rate and sowing method (Table 4) esdl s
Fertilizer application significantly (p<0.05) inflmced rate and poultry manure (Table 5) in the meamgyasld.
lodging percentage in both years and the mean €Tapl

In 2013, the application of 5 t Ngoultry manure and Effects of Factor Interactions

NPK gave similar effects and these were signifigant Seed rate and sowing method

higher than in plots treated with lower poultry memrate  The interaction of seed rate and sowing method were
and control plots which gave similar but lower lodg  significant(p<0.05) on grain yield Haon the two-year
percentage. In 2014, NPK fertilizer caused sigaifity means (Table 4), where dibbling finger millet dtgseed
more lodging compared to the control, and this eesed  ha' gave highest grain yield than all other combinatio
distinctly with decreasing poultry manure rate teet This is in agreement with Hossain and Maniruzzaman
lowest in both lower poultry manure rates. Spealfic (1992) who reported that proper seed rate and gpwin
mean lodging percentages followed the same trend amethod encourage nutrient availability, good soil
recorded in 2013. Higherrate of poultry manure BiRK environment for uptake of soil nutrients and watese
fertilizer increased the number of lodged plantsose  efficiency for better crop vigour and yield.

locations and years of study. This could be dugh®

profound effect of high N supplied from the applifdhble 4: Interaction of seed rate and sowing method omgrai

poultry manure and NPK which led to increasing yield (kg ha') of finger millet in the mean at
vegetative growth and plant weight, thereby leadiag Samaru

increased lodging. This is in line with Opole (2Di¢ho Treatment Seed Rate (kg ha™)

reported that higher rate of fertilizer applicati@nd 3 6 9

seeding rate increased lodging due to increasedt pla Sowing Method

height and growth in finger millet.Increasing powlt  Broadcasting 1237.1d  1501.8cd  1890.1b

manure rate and NPK fertilizer were distinctly sigein Dibbling 1676.1bc  2199.9a  1800.9b

increase the numbers of productive tillers plaint both SEX__ - 101.15 .

years of the study, to the unfertilized control KflEa 2) Means within a row with the same superscript wewt n
. . . significantly different( p>0.05).

which consistently produced lower number of prothect

tillers plant'. The number of tillers significantly increased

due to available nitrogen from applied poultry manand

NPK fertilizer in this study. The current result is

agreement with Genene (2003) who reported highet

Table 5: Interaction of seed rate and poultry manure on
grain yield (kg hd) of finger millet in the
mean at Samaru

Poultry manure (t ha?)

tiIIeri_ng _and maximum percent tillers \_N_ith increagiN_ Treatment 0 25 50 NPK
application in bread wheat. Fertilizer application ~Seeqrate (kg ha?)

significantly affected the number of fingers paefcbnly 3 506.8e 1472.2c  1424.8c  1539.7bc
in 2013 (Table 2), where the control plot gave igantly 6 955.8d 2096.1a 1840.1ab 2145.6a
lower number of fingers panictehan poultry manure and 9 700.8de 2170.2a 1988.2a  2125.7a
NPK fertilizer which produced similar number of diers SE+ 130.00 .
panicle'l. Means followed by the same letter(s) are not sicpuitly

different at p<0.05 using Duncan’s New Multiple RanTest

In both locations, poultry manure rate significgntl (DMRT).

increased straw yield Hm all years of study and the
means (Table 3). Also in both years and the mean d d |

untreated control gave significantly lower strawelgi ha See rate and poultry manure

than all the applied poultry manure rates and NPKThe interaction of seed rate and poultry manure was
fertilizer which were similar. Poultry manure sifjcantly significant(p<0.05) on the two-year means grainidyie

influenced panicle yieldhkin all the years of study and (Table 5), where the combination of 6 kg seed &ad of
the mean data (Table 3). In 2013, the unfertilizdat 2.5, 5.0 t h& poultry manure or NPK fertilizer resulted in

produced significantly lower panicle yieldhshan all the a significant increase in yield attributes suctpaxiuctive
poultry manure rates and NPK fertilizer which wetea tiller, panicle length, panicle yield, and grainelgi of
@D 000000000000000000000000000000000000000000000000000000c0ccc0 @D
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finger millet. This could be due to the capacitypoiultry on Growth and Yield Parameters in Finger Millet.
manure and NPK to produce adequate amounts of plant Karnataka Journal of Agric. Science, 20(2): 230-233.
nutrients which enhanced plant growth attributesl an Kumar A, Gangwan JS Prasad SC & Harris D 2002. On-

remitted higher yield attributes and grain yield fisiger farm seed priming increases yield of direct-sown
millet at this higher plant population. This furthagrees finger millet in India. International Sorghum and
with the findings of Opole (2012) who reported tiBakg Millet Newsletter 43:90-92. Accessed May 27, 2011.
seed hd combined with the application of 90 kg N“ha Kumpawt BS 1998. Response of late sown wheat to
produced an average of 6 tillers pfarnd grain yield of sowing method and seed raltedian J. Agron., 43(4):
2.5t ha of finger millet. 650-652.
Larson K. & Thompson D 2011. Dryland grain sorghum
Conclusion seed rate and seed maturation, brandon (2010).
Dibbling finger millet at 6 kg seed Havith application of Plainsman Res. Center Reports, 14-18.
2.5 t ha gave maximum grain yield of finger millet than Maman N & Mason S 2013. Poultry manure and inomgani
other combinations. fertilizer to improve pearl millet yield in Niger.
African J. Plant ci., 7(5): 162-169 & LX.
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