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Abstract

Finger millet yields in farmers’ fields are low primarily due to low soil fertility and poor weed management.
Fertilizer application could be one of the key strategies used to address the problem. However, due to high cost of
fertilizer, its utilization has been limited to very few farmers in the country. Consequently, a study was conducted
in Kuju sub-county, Amuria district in Eastern Uganda during 2016 long and short rains to determine the effect of
micro dosing and weeding time on finger millet performance and weed growth. The experiment was laid out in a
randomized complete block design in a split plot treatment structure. Weeding times constituted the main plot
[weeding at 20 DAS (days after sowing), 30 DAS, 45 DAS, and 20 & 45 DAS (double weeding)], while fertilizer
rates (N 16.6 kg ha™' + P,05 10.6 kg ha; P,O5 10.6 kg ha™'; N 16.6 kg ha™'; Ny + Py, and N 83 kg ha™ + P,O5 52 kg
ha™) constituted the sub plots. Results of this study revealed that the interaction between weeding at 45 DAS and
fertilizer micro-dosing significantly (P < 0.05) reduced weed biomass (7.7 x 10 kg ha™') without significant
increase in finger-millet grain yield. Interaction of fertilizer micro-dosing (N 16.6 kg ha™' + P,Os 10.6 kg ha™) with
weeding once at 20 DAS recorded the highest (2292 kg ha™) finger millet grain yield with significant (P < 0.05)
reduction in days to finger millet flowering. Therefore, it is recommended that fertilizer micro-dosing at N 16.6 kg
ha” + P,05 10.6 kg ha™ and weeding once at 20 DAS can be used to control weeds and enhance finger-millet
productivity.

Keywords: full dose, fertilizer micro-dosing, weeds growth, timing of weeding
1. Introduction

Weeds and crop plants compete for limited supplies of soil nutrients especially nitrogen, phosphorus and
potassium in the soil. In many agricultural systems around the world, competition from weeds is one of the
major factors reducing crop yield and farmers’ income (Berkowitz, 1988). This makes soil fertility management
complex and therefore requires integrated approach (ICRISAT, 2013; Asargew & Shibabawu, 2014).

Weeds are better competitors for nutrients than crops because of their more efficient root system and fast growth
(Knight et al., 2017). Adequate fertility combined with effective weed management is important in maximizing
finger millet grain yield. Finger millet N uptake is dependent on many factors including weed species and
density, the rate and formulation of applied N fertilizer. Understanding interactions among finger millet, N
applied and weeds is important in developing weed management strategies (Menegat & Nilsson, 2019) and also
soil fertility management (Opole et al., 2013; Asargew & Shibabawu, 2014). Therefore, weeds are of economic
importance to farmers and one of the major constraints to worldwide crop production. They deprive the crop
plants of essential nutrients, water and light; plants become weak and consequently give poor yields (ICRISAT,
2013).

Blackshaw et al. (2002, 2003) reported fertilizer application method to have influence on weed population and
reported that point fertilizer application reduced weed population by 25-63% across locations in Niger. This is
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because when fertilizer is applied around the root zone of the plant, N and P uptake is increased and
consequently increased nitrogen and other nutrient use efficiency. This further reduces N losses and access by
weeds (ICRISAT, 2013; Ekwangu et al., 2020). Therefore, there is need to develop a weed management plan that
will increase nutrient use efficiency by the plant and reduce nutrient access by the weeds. Though Finger millet
is known to be one of the most efficient crops in utilizing nitrogen in the soil hence indicating high nitrogen use
efficiency (NUE) (Gupta et al., 2017), its yields has been reduced by weeds. It can only be achieved if weed
control is done at critical finger millet growth stage (Knight et al., 2017) mainly at the initial stages of finger
millet growth. At this early growth stage, finger millet growth is slow favoring weed growth and hence
competition for sunlight, nutrient and water (Gupta et al., 2014; Knight et al., 2017). Yield loss due to weed
interference with the normal growth of a plant accounts for 29.2% when no control measures are applied,
however, lower yield loss (12.8%) are recorded when weed control measures are applied (Asargew & Shibabawu,
2014). Therefore, to reduce these negative effects of weeds on crop production, intensive application of weed
control methods should be optimized.

Research however, recommends weeding millet twice, at 20 days after sowing (DAS) and 45 DAS (Esele, 1989;
Wanyera, 2007). This recommendation is not affordable by the majority of the small holder finger millet farmers
who often weed once because of the competing needs they are commonly faced with (Okoboi et al., 2012).
Therefore, there is need to develop an integrated weed and nutrient management technologies to enhance finger
millet production in the crop livestock farming system in the semi-arid region of eastern Uganda

2. Materials and Methods
2.1 Study Site
2.1.1 Weather and Altitude

This study was conducted in Kuju sub-county, Amuria district in Eastern Uganda which is located at 02°02'N
33°39’E and 1140 m above sea level with flat to gentle slope (UBOS, 2010). This area experiences mean annual
rainfall of 1200 mm which is distributed in a bimodal pattern. The months of March to June and August to
October or November receive substantial amount of precipitation, while months of January, February, and
December are drier with very little precipitation. The area experiences mean annual minimum and maximum
temperature of 15 °C to 36 °C, respectively (UBOS, 2010).

2.1.2 Soil Properties

The soils at the experimental site are predominantly sandy loam and these suggests that the soils are often free
draining and susceptible to loss of plant nutrients especially N and P. Laboratory analysis of the soils at the
experimental site also revealed that N was 0.00%, P was 1.13 mg kg™ and the pH ranged from 5.1 to 5.2. These
findings indicated that N and P were below the critical level of N (0.25%) and P (15 mg kg™).

2.2 Treatments, Experimental Design and Crop Husbandry

The treatments comprised of; weeding by hand hoeing at 20 days after sowing (DAS), 30 DAS, 45 DAS and
double weeding (20 and 45 DAS) as main plot treatments, while N 16.6 kg ha™ + P,0s 10.6 kg ha™'; P,O5 10.6
kg ha''; N 16.6 kg ha'; Ng + Py and N 83 kg ha™' + P,O5 53 kg ha™ as the sub plot treatments. The design was
laid out in a randomized complete block design (RCBD) with a split plot arrangement. Land was prepared by
ploughing with an ox-plough twice before planting. Finger millet was planted by dibbling into a well pulverized
field using blunt sticks and later covered with soil. At 20 days after sowing, finger millet was thinned out to a
spacing of 0.3 m by 0.1 m between rows and plants, respectively. Each plot measured 3 by 3 m. SEREMI 11
finger millet variety was used, while Triple Super Phosphate (TSP) and Urea were used as the inorganic source
of P and N, respectively and three farmer sites were used as replicates. Triple Super Phosphate was applied in the
planting hole at planting and urea was incorporated in the soil in between the finger millet lines as a side dress.
Triple super phosphate was chosen over other P sources because it’s a non-compound fertilizer which could
easily be used to determine the effect of P on weed and finger millet performance.

2.3 Data Collection

Data was recorded on average tiller number per plot, growth vigor, plant height, days to 50% flowering and time to
physiological maturity. Tillering of finger millet was assessed at 45 days after sowing (DAS). /n situ sampling
was done within each plot; where by five inner rows were selected by leaving two or three rows on either side of
the plot. In each row, the 11™ plant from the border plants from either ends of the row, were considered for
determination of tiller number (Rebetzkeaf et al., 2012).
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Growth vigor of finger millet plants, defined as “an active, healthy and well balanced growth of a plant”
(Houghton Mifflin Co, 2007), was measured at 45 and 60 DAS using a scale of 0-4 as described by Hatier et al.
(2014). Where, 0 = Plant is dead/did not germinate; poor = 1 = plant has no tiller; Low = 2 = Plant has less than
two tillers; Moderate = 3 = Plant has 2-3 tillers; Vigorous = 4 = plant has above three tillers. Growth vigor was
assessed in situ using the same fore-mentioned finger millet plants used for tillering assessment.

Days to 50% flowering of finger millet was determined starting from when the crop was at 20% flowering. A
Quadrant of 1 x 1 m was randomly thrown within the inner rows of each plot and the number of plants covered
therein was counted. The process was repeated five times and the average number of flowered plants per plot
computed. The process was further repeated every after two days until 50% flowering was achieved. On the
other hand, finger millet plant height was measured at harvesting (75 DAS). The five plants used for the
assessment of tillers and growth vigor were also used for this parameter. Plant height was taken from the stem
base up to the finger millet head, using a meter rule. The average plant height per plot was then determined.

Time to physiological maturity of finger millet was determined starting from when the crop was at 50 % maturity.
A Quadrant of 1 x 1 m was randomly thrown within the inner rows of each plot. All the finger millet plants
within the quadrant were counted and the ratio of mature plants to non-mature plants determined. The process
was repeated four times and the average number of mature plants per plot computed. The process was further
repeated every after four days until 95% crop maturity was achieved (Wanyera, 2007). To establish physiological
maturity, grain color change from green to brown and drying of old leaves were used the key indicators
(Rebetzkeaf et al., 2012).

Weed population density, species’ diversity and biomass were also evaluated. Weed population density was
determined in situ using a quadrant (1 x 1 m) randomly placed three times within each plot. The average
population density per quadrant was computed, and the value subsequently extrapolated to kg ha per plot. Weed
population density was determined at 20 and 60 days after sowing (DAS). Also Grain yield was assessed at
physiological maturity. This involved harvesting of finger millet heads from the inner six rows out of ten rows
per plot, excluding five plants at the extreme ends of each row. Harvesting was done using a knife. Harvested
finger millet heads were sun-dried for four days. Thereafter, finger millet heads were threshed and winnowed to
obtain grain yield per plot. Grain weight was recorded per plot using digital balance adjusted to 0.01 decimal
points.

2.4 Data Analysis

Recorded data were subjected to analysis of variance (ANOVA) using Genstat statistical package 14" edition. The
means were compared using the least significant difference (LSD) test at p < 0.05. Correlation analysis was
performed to determine the relationship between fertilizers micro-dosing and weed biomass, weed diversity and
weed population.

3. Results

3.1 Fertilizer Micro-dosing Versus Weeding Time

3.1.1 Tiller Number

There was a significant (P < 0.05) interaction between N and P micro dose, and weeding time (20DAS and
double weeding) on tillering of finger millet (Table 1). The highest tiller number (3.52) was obtained when full
dose of N (83 kg ha™") and P (52 kg ha™) were applied with double weeding at 20 and 45 DAS followed by N
(16.6 kg ha™") and P (10.6 kg ha™) with corresponding tiller number of 3.50. The lowest tiller number (mean of
2.23) was obtained with no fertilizer control across the weeding time.
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Table 1. Tillering response to interaction between fertilizer rates and time of weeding on finger millet production
in eastern Uganda

. . a1 Time of weeding
Micro-dosing rates (kg ha™)

20 DAS 30 DAS 45 DAS Double weeding”
Niss Pros 2.72 1.58 2.13 3.50
Niss 2.48 2.62 2.00 2.95
Pios 2.70 1.67 222 2.55
No Po 3.03 1.6 22 2.08
Ng; Pss 3.23 25 2.76 3.52
LSD (0.05) 0.88" NS NS 122%
C.V. (%) 26.2 58.8 38.9 35.10

Note. DAS = Days after Sowing; * = significant at 0.05; b = weeding twice at 20 and 45 DAS; a = Full N and P
Dose used as check; NS = not significant.

3.1.2 Growth Vigor

The interaction between fertilizer micro-dosing and weeding time significantly (P < 0.05) increased finger millet
growth vigor at 20 DAS and 30DAS weeding. In parallel, there was no significant difference (P > 0.05) for
finger millet growth vigor at 45 DAS and double weeding (20 and 45 DAS) affect. On the other hand, N and P
micro dosing (16.6 kg N ha™'and 10.6 kg P ha™) performed similarly to full dose fertilizer application (83 kg N
ha"'and 52 kg P ha™') across all weeding times (Table 3). A combination of N and P fertilizer micro dose had a
superior effect on finger millet growth vigor performance over sole P and sole N fertilizer micro dose across all
weeding times. Overall, interaction between weeding at 20 and 30 DAS and a combination of N and P fertilizer
micro dosing and full fertilizer doses recorded the highest growth vigor score (4.0).

Table 2. Interaction effect between fertilizer rates and time of weeding on finger millet growth vigor in eastern
Uganda

Time of weeding

Micro-dosing rates (kg ha™)

20 DAS 30 DAS 45 DAS Double weeding®
Niso Pros 4.00 3.50 3.00 3.83
Nise 3.17 2.83 2.50 3.17
Pios 3.33 3.00 2.50 3.33
No Py 3.33 2.83 2.17 3.00
Ng; Ps, 3.97 4.00 3.00 3.92
LSD@©0.05 065 0795" NS NS
C.V. (%) 15.4 20.7 32.1 17.6

Note. DAS = Days after Sowing; * = significant at 0.05; ** = significant at 0.01; b = weeding twice at 20 and 45
DAS; a=Full N and P Dose used as check; NS = not significant.

3.1.3 Weed Biomass

The interactive effect between the N and P fertilizer micro dosing and time of weeding significantly (P < 0.05)
influenced weed biomass (Table 4). The combination of N and P (16.6 kg N ha” and 10.6 kg P ha™") application
performed superiorly to sole N and sole P micro doses; and full dose of N and P in suppressing weed biomass,
across all weeding times. Overall, N and P fertilizer micro dose together with weeding at 45 DAS, had the lowest
weed biomass; while a combination of N and P full dose (83 kg N ha™ and 52 kg P ha™) generally recorded the
highest weed biomass a cross all the weeding times. This was followed by no fertilizer (Table 3).
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Table 3. Interaction effect between fertilizer rates and time of weeding on weed biomass in semi-arid regions in
Eastern Uganda

. . 1 Time of weeding
Micro-dosing rates (kg ha™)

20 DAS 30 DAS 45 DAS Double weeding®

Niss Pios 83 x10* 9.8 x 10 7.7 % 10* 9.0 x 10

Niss 1.3 %107 8.8 x 107 1.6 x 107 8.2 x 107

Pios 1.8 x 107 1.6 x 1073 1.6 x 107 1.7 x 10™

Ny Py 7.5%10* 1.1x103 1.1 x 107 9.8 x 10

Ng; Psy 2.0 %107 1.6 x 1073 1.9 x 107 1.8 x 103
LSD (0.0 3.6x 1047 3.7x 107" 43x 10" 44x10%" i
C.V. (%) 223 25.1 25.8 29.9

Note. DAS = Days after sowing; ** = significant at 0.01; *** = significant at 0.001; b = weeding twice at 20 and
45 DAS; a=Full N and P Dose used as check; NS = not significant.

3.1.4 Correlation Between Nutrient Use Efficiency and Weed Biomass

There was a very strong positive association between grain yield and nutrient use efficiency (NUE) (P < 0.001).
However, the association between weed biomass and NUE was negative, indicating that as weed biomass
increases, NUE decreases and viza viz (Table 4). Time of weeding also had a negative relationship with nutrient
use efficiency.

Table 4. Relationship between weed biomass and nutrient use efficiency in finger millet production in eastern
Uganda

NUE Grain yield (kg ha') ~ Weeding regime weed dry weight (kg ha™)
L r Pearson correlation 0.652
Grain yield (kg ha™)
P-Value 0.000
) . Pearson correlation -0.013 0.005
Time of weeding
P-Value 0.932 0.955
. r Pearson correlation -0.470 0.130 0.088
Weed dry weight (kg ha™)
P-Value 0.001 0.157 0.338

3.1.5 Days to 50% Flowering

The interaction effect of fertilizer micro-dosing with time of weeding on days to 50% flowering (Table 5) was
significant (P < 0.05), when finger millet was weeded at 20 DAS and double weeding (20 and 45 DAS).
However, there was no significant interaction effect for weeding at 30 and 45 DAS on days to 50% finger millet
flowering. The effect of N and P micro dose (16.6 kg N ha™ and 10.6 kg P ha™) on days to finger flowering did
not differ from that of their full doses (83 kg N ha"'and 52 kg P ha™"). Interaction between fertilizer micro dosing
with weeding at 20 DAS had the lowest time to flowering (53.82 days); while P micro dose (10.6 kg P ha™") took
the longest time to flowering (55.23 days) followed by no fertilizer application treatment (55.15 days). Overall,
single weeding effect did not differ from that of double weeding.
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Table 5. Fertilizer micro-dosing effect and time of weeding on finger millet days to 50% flowering in eastern
Uganda

Time of weeding

Micro-dosing rates (kg ha™)

20 DAS 30 DAS 45 DAS Double weeding®

Niss Pios 52.2 53.3 54.0 52.2

Niss 543 54.5 55.0 55

Pios 54.6 54.8 56.7 54.8

Ny P, 552 543 55.7 55.4

Ng3 Psy 52.8 52.8 54.8 52.9

LsD (0.05) 225 NS NS 22t
C.V. (%) 3.4 49 49 34

Note. DAS = Days after sowing; * = significant at 0.05; b = weeding twice at 20 and 45 DAS; a = Full N and P
Dose used as check; NS = not significant.

3.1.6 Grain Yield

The interaction between timing of weeding and fertilizer rates significantly (P < 0.05) increased grain yield
irrespective of weeding time (Table 6). The highest grain yield (2292 kg ha™') was obtained when weeding at 20
days after sowing (DAS) coupled with application of N and P as a micro dose at a rate of 16.6 and 10.6 kg ha™
was used. This was followed by full dose (83 kg N ha™' and 52 kg p ha™) fertilizer application that gave grain
yield of 2268 kg ha™ when single weeding was done at 45 DAS. Generally, weeding at 20 DAS was superior to
all other weeding times (regimes) across all fertilizer rates, this was followed by weeding once at 45 and 30 DAS
respectively. On the other hand, P application consistently supported superior grain yields to N application,
irrespective of weeding time.

Table 6. Interaction effect between fertilizer rates and timing of weeding on finger millet grain yield in eastern
Uganda

Ti f weedi
Micro-dosing rates (kg ha™) fme o7 weecing

20 DAS 30 DAS 45 DAS Double weeding®
Nige Pros 2292.0 2159.0 2021.0 2254.0
Nige 1404.0 1280.0 1384.0 1404.0
Pios 1696.0 1632.0 1718.0 1617.0
N, Py 1056.0 994.0 907.0 846.0
NPl ] 21340 21940 2268.0 20120
LSD (0.05) 35157
C.V. (%) 36.9

Note. DAS = Days after sowing; *** = significant at 0.001; b = weeding twice at 20 and 45 DAS; a = Full N and
P Dose used as check; NS = not significant.

4. Discussion
4.1 Tiller Number and Growth Vigor

The significant (P < 0.05) increase in tillering (Table 1) when N and P was applied, either in micro doses or full
dose, along with selected weeding time implies that there is need for reconciliation of plant nutrition and
competition with weeds. Weeds are a bottle neck in the production of finger millet in the study and their effect
has been underscored particularly when soil fertility is low (Asargew & Shibabawu, 2014; Knight et al., 2017).
Weeds are more competitive than the crops because they are more adapted to the field conditions than the
introduced crop due to its desirable traits. Timing of weeding is important in order to strike the point at which the
competition for resources (nutrients, light and moisture) between the crop and the weeds tend to be maximum. It
is also important to perform optimal weeding, as excessive weeding encroaches on the profits expected from the
crop (Kidoido et al., 2002). Also, optimal weeding ensures that the ground surface does not remain bare and
exposed to soil erosion. The fact that micro doses of N and P led to similar levels of tillering, to full dose of N
and P irrespective of weeding time, implies that farmers can save greatly by applying micro dose without losing
on tillering which is a trait directly associated with grain yield.
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Weeding at 20 DAS is critical for P nutrition (Ekwangu et al., 2020), Phosphorus nutrition is often maximum in
the early stages of plant growth (Grant, Flaten, Tomasiewicz, & Sheppard, 2001). A similar observation was
made by Knight et al. (2017) who noted tillering to be affected when early weed control was not done.
Furthermore, Hasan and Ismail (2016) reported an increase in plant height, number of nodules per plant, number
of pods per plant, pod yield (kg ha "), seed weight, oil content and shelling percentage in groundnuts production
when P was applied at 7 DAS. It is also during this stage that the plant accumulates biomass, which is
subsequently translocated to form grain yield (Kamara et al., 2014). In fact, Asargew and Shibabawu (2014)
noted weed competition to fall between 20 and 30 DAS within which competition for nutrients between crops
and weeds would be high and greatly affecting tillering and growth vigor if not managed. On the other hand,
weeding at 45 days after sowing (DAS) is important because it is a period where N is maximally needed for
flowering and grain filling (Ali, 2010). Ayub et al. (2009) also reported an increase in tiller number when N was
applied in a weed free condition. A similar pattern was observed in this current study for growth vigor, and
tillering. In addition, both tillering and growth vigor have been reported to be influenced by amount of N and P
fertilizer applied especially, when spot application of N and P fertilizer micro dosing is conducted (ICRISAT,
2013). This could be used to explain why there was increase in tiller number and growth vigor when N and P
fertilizer micro-dose was applied, and low tillering recorded with no fertilizer.

4.2 Weed Biomass

The significant reduction in weed biomass due to N and P fertilizer micro dosing across weeding regimes is a
positive development, which can be explained by the possibility that spot application of the fertilizer close to the
crop rows benefited the crop more than the weeds (Kamara et al., 2014; Knight et al., 2017). Therefore, micro
dosing together with strategic fertilizer placement can be used as a weed control approach that can be exploited
further by farmers to minimize labor costs as well as boost profits accruing from finger millet production. In fact,
(ICRISAT, 2013) reported fertilizer micro dosing to increase maize yield by 25-50% and profitability of the crop
in the Sahel region in West Africa. There is, however, need for further studies to refine this approach particularly
in the context of profitability. The low weed biomass accruing from fertilizer micro dosing is, therefore,
associated with the small amount of fertilizer (micro dose) and close fertilizer application to the crop rows which
often tend to benefit the crop more than the weeds (Ouattara et al., 2017).

The superior performance of N and P micro dose combination in suppressing weeds over sole N and P micro
doses respectively is associated with the interactive effect of N and P on plant growth. Nitrogen is a component
of amino acids whose role among others is repair of damaged plant tissues and contributes to general plant
growth through facilitation of cell division. On the other hand, P is a major component of Adenosine
Triphosphate (ATP) which provides energy for plant metabolism (Wafula et al., 2016). The interactive effect of
N and P stated above could have caused vigorous growth of finger millet. The fairly vigorous growth that
occurred, could have led to the suppression of weeds in addition to denial of nutrients for the weeds in favor of
the crop.

The high weed biomass observed with the full dose of N and P fertilizer (Table 3) could be evidence that high
rates of nitrogen promote weed proliferation. Weeds are usually more aggressive in the weed-crop competitions
for resources, especially under plentiful supply of nitrogen (Knight et al., 2017). Ugen et al. (2002) and
Rahnavard et al. (2009) also observed increased weed population density with increase in NPK fertilizer
application. The full dose of N and P, apart from promoting weed biomass and its negative effects on the crop,
also pose a potential impact on the environment. This is so because it is most unlikely that, all the nutrients
released by the full dose were intercepted by both the crop and the weeds. It is, therefore, imperative that low
cost strategies for managing weeds, such as nutrient micro dosing should be mainstreamed within research and
crop production activities, especially in finger millet which is currently defined by weed management constraints
in Uganda

4.3 Days to 50% Flowering

The significant reduction in days to 50% flowering with N and P fertilizer micro dosing and either single
weeding at 20 DAS and double weeding at 20 and 45 DAS is evidence that N and P are limiting nutrient and that
finger millet requires early weed control. Furthermore, the reduction in days to 50 % flowering by three and two
days when finger millet was micro dosed with a combination of N and P micro dose (16.6 kg N ha™ and 10.6 kg
P ha™) and weeding at 20 DAS; and double weeding at 20 and 45 DAS respectively is evidence that early weed
control in finger millet was necessary in order to minimize competition for nutrients by weeds (Kamara et al.,
2014; Menegat & Nilsson, 2019). This enables the crop to maximally utilize the N and P fertilizer micro dose
applied.
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On the other hand, double weeding performed similar to single weeding at 20 DAS. This is suggestive that
weeding the second time at 45 DAS did not have significant influence on days to 50% flowering. These
observations conforms to earlier observations by Asargew and Shibabawu (2014) who noted that there was
delayed finger millet growth when weeding was delayed; and the critical weed competition period was observed
between 20 and 45 DAS. Knight et al. (2017) also noted that early removal of weeds reduced N absorption by
weeds and that critical weed competition period was between 20 and 45 DAS.

The similar performance between the combination of N and P micro dose (16.6 kg N ha™ and 10.6 kg P ha™) and
full doses (83 kg N ha™ and 52 kg P ha™") across all weeding times is suggestive that full dose application was in
excess of what finger millet (SEREMI II variety) requires for its growth; It can, therefore, be concluded that a
combination of weeding once at 20 DAS and N and P micro dose (16.6 kg N ha™ and 10.6 kg P ha™ is superior to
all other weeding and fertilizer combinations for reduction in days to 50% flowering.

4.4 Finger Millet Grain Yield

The superior grain yield obtained from weeding at 20 DAS, across fertilizer micro doses over other weeding
times suggests that weeding at 20 DAS is critical in finger millet production. In the early stages (10- 30 DAS) of
finger millet growth, the crop is often susceptible to suppression from light and nutrient by weeds due to the
latter’s aggressiveness in extracting nutrients from soil and intercepting light from the sun. It, therefore, becomes
prudent to manage weeds at this early stage of finger millet growth. Asargew and Shibabawu (2014) also, noted
that critical weed competition period falls between 20 and 45 DAS. This is the period in the finger millet crop
growth cycle where weed free conditions are necessary for the crop to sufficiently receive light and nutrients for
its growth and development of storage organs (grain). The generally poor grain yield performance observed
when double weeding (20 and 45 DAS) of finger millet was done across all fertilizer micro doses, is attributed to
mechanical damage of roots during late weeding as a result of hand hoeing. This could have caused impairment
of nutrient uptake by finger millet crop in its critical time of growth. During the healing process of damaged
roots, nutrient uptake and growth may have been affected. Patil and Reddy (2014), Similarly reported that
mechanical weed control caused crop injury, especially the roots and the stems when weeding was done late
causing reduction in growth during the healing period.

The superior performance of sole P micro dose across weeding times over N fertilizer micro dose suggests P as
the most limiting nutrient in the study soil and further underscores the function of P in crop and grain
development. Moreover, P is a major component of ATP, a contributor of energy necessary for photosynthesis
and metabolic processes in the plant (Wafula et al., 2016). The role played by P directly translates to grain
development and consequently high grain yield (Ndungu-Magiroi et al., 2017). This result is in agreement with
the findings by (Opole, 2010) and (Kamara et al., 2014) who reported that nutrients especially NPK are required
at the early flowering and grain filling stages of finger millet growth and therefore influence grain yield.

5. Conclusion

Fertilizer micro dosing of N and P (N 16.6 kg ha™ and P 10.6 kg ha™") reduced weed population and weed biomass
in finger millet production compared to the full dose of N and P (N 83 kg ha™" and P 52 kg ha™).

Weeding once at 20 DAS is the most effective way of controlling weeds for increased finger millet grain yield in
finger millet production.

A combination of weeding once (20 DAS) and fertilizer micro dosing (N 16.6 kg ha” and P 10.6 kg ha™)
enhances finger millet productivity in the semi-arid regions of eastern Uganda

5. Recommendations

Micro dosing (N 16.6 kg ha™ and P 10.6 kg ha™") and weeding once (20 DAS) should be practiced as a package
to enhance soil fertility in finger millet production.

Farmers could weed finger millet once at 20 DAS for effective control of weeds in finger millet production.
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