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Abstract

Finger-millet response to micro-dosing with N and P fertilizer in the Semi-Arid areas of eastern Uganda is not fully
known. Consequently, we conducted a field study at Kuju in eastern Uganda in 2016 long and short rains. The
study determined the effect of fertilizer micro-dosing and weeding time on finger-millet performance. The
experiment was laid out in a randomized complete block design with a split plot treatment structure. Weeding time
constituted the main plot (weeding at 20, 30, 45 DAS (days after sowing) and 20 + 45 DAS while fertilizer rates
(16.6kgNha +10.6 kg P,0Os ha'; 10.6 kg P,Os ha™; 16.6 kg N'ha'; 0N + 0N and 83 kg N ha™ + 52 kg P,Os ha™)
constituted the sub-plots. Results of this study revealed that finger-millet grain yield was highest (2182 kg ha™) at
fertilizer micro-dosing (16.6 kg N ha™ + 10.6 kg P,0s ha™) and lowest (950 kg ha™) in plots with no fertilizer.
Fertilizer micro-dose application (16.6 kg N ha™ + 10.6 kg P,Os ha™) caused early flowering of finger-millet (52.2
days), whereas delayed flowering was recorded, where 16.6 kg N ha™ (55.12 days) was applied. The interaction
between time of weeding and fertilizer rates significantly (P <0.05) increased finger millet growth and grain yield.
The interaction of N and P fertilizer micro-dose with weeding once at 20 DAS had the highest finger-millet grain
yield. Therefore, it is recommended that fertilizer micro-dosing can be used to enhance finger-millet productivity.

Keywords: full dose, fertilizer micro-dosing, days after sowing, timing of weeding
1. Introduction

Finger-millet (Eleusine coracana (L.) is a major food crop of the semi-arid tropics of Asia and Africa and fits
well in dry land farming systems (Goron & Raizada, 2015). The crop was domesticated in the highlands of
Ethiopia and Uganda approximately 5000 years ago, and today it is ranked fourth globally in importance, after
sorghum, pearl millet, and foxtail millet (Das, 2013). It is cultivated in more than 25 countries, mainly in Africa
and Asia (Chandrasekara & Shahidi, 2010).

In Uganda, finger-millet is rated second to maize (Zea mays L.) in importance among the cereals (Owere,
Tongoona, Derera, & Wanyera, 2014). The crop is grown on an estimated area of 175,173 ha annually which
provides grain harvests of up to 236,484 metric tonnes (UBOS, 2016). Production of the crop is largely in the
northern, eastern and western regions of the country (UBOS, 2016). It is grown mainly as a staple food crop, but
also contributes greatly to the incomes of rural households, particularly women. Finger-millet has a number of uses
that include; it is brewed into local beer for sale, ground into flour for porridge and bread, and also sold directly as
grain in local markets where there is ready demand (Ebanyat, 2009; Owere, 2013). In addition, finger-millet plays
amajor role in providing for the dietary needs and incomes of the rural people who constitute more than 80% of the
Ugandan population.

However, finger-millet productivity (yield per unit area) is declining from 2,500-2,600 kg ha™ (Kidoido, Kasenge,
Mbowa, Tenywa, & Nyende, 2002; Owere, 2013; Wanyera, 2007). This has been attributed to; low soil fertility
and weed proliferation, moisture stress, pests and diseases and poor agronomic practices (Ebanyat, 2009; Opole,
Prasad, & Staggenborg, 2013). Nitrogen and phosphorous are the major limiting nutrients (Ebanyat, 2009; Owere,
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2013). It is possible to enhance finger-millet productivity by use of fertilizer, but most smallholder farmers are
unable to use fertilizers due to high cost involved in their acquisition (ICRISAT, 2013). Consequently, there is need
to develop and demonstrate more affordable technologies that small holder farmers can use to enhance soil fertility
for finger-millet production. It would be more appropriate to develop technologies that minimize wastage and loss
of fertilizer to ensure efficient utilization by the crop. This could be achieved through micro-dosing which is a
localized placement of small amounts of fertilizer normally a third of the total crop requirement around the root
zone of the plant (3-5cm away from stem base), (micro-dosing). Finger-millet response to micro-dosing with N
and P fertilizer in the Semi-Arid areas of eastern Uganda is not fully known. This study determined the effect of
fertilizer micro-dosing and timing of single weeding on finger-millet performance in Eastern Uganda.

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

This study was conducted in Kuju, sub-county in Amuria district Eastern Uganda. It is located at 02°02'N; 33°39'E
and 1140 m above sea level and covers an area of flat to gentle slope (UBOS, 2010). This area experiences mean
annual rainfall of 1200 mm and 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 December, January and
February are drier with very little precipitation. The area experiences mean annual minimum and maximum
temperature of 15 °C to 36 °C, respectively.

2.1.2 Soil Properties

The soils at the experimental site are predominantly free draining sandy loam which are susceptible to loss of
plant nutrients especially N and P. Laboratory analysis of the soils at the experimental sites revealed that N
(0.25%) and P (15 mg kg™") were below the critical level and the pH ranged from 5.1 to 5.2.

2.2 Treatments, Experimental Design and Crop Husbandry

The treatments comprised of; weeding by hand hoeing at 20 days after sowing (DAS), 30 DAS and 45 DAS and
weeding twice at 20 and 45 DAS as main plot treatments, while 16.6 kg N ha' +10.6 kg P,05 ha';10.6 kg P,0s
ha'; 16.6 kg N ha'; N 0+ P 0 and 83 kg N ha™' + 53 kg P,Os 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 the furrows
created by sticks and later covered with soil. At 20 days after sowing, finger-millet was thinned to a spacing of
0.3 m by 0.1 m between rows and plants, respectively. Each plot measured 3 by 3 m. Seremi II finger-millet
variety was used, while Triple Super Phosphate (TSP) and Urea were used as the inorganic source of P and N,
respectively and treatment replicated three times. Triple Super Phosphate (TSP) 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.

2.3 Data Collection

Data was recorded on stand count, average tiller number per plot, scores of growth vigor (Hatier et al., 2014). Plant
height (cm), days to 50% flowering, maturity period (days) and grain yield (kg ha™).

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 (M™).

3. Results
3.1 Effect of Weeding Time on Finger-Millet Growth Parameters and Yield

The effect of time of weeding on finger-millet growth and grain yield was significant (P < 0.05). Specifically,
weeding once at 20 DAS gave the highest average growth vigor score of 3.77 followed by double weeding at 20
and 45 DAS (3.63). On the otherhand, weeding once at 20 DAS had the lowest number of days (93.20) to
maturity and the highest average plant height attained (94.00 cm) followed by double weeding (at 20 and 45
DAS), Table 1.
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Table 1. Effect of timing of weeding on observed finger-millet growth parameters and yield

Timing of weeding Growth vigor score Plant height (cm)  Maturity time (days) Yield (kg ha™)

20 & 45 DAS 3.63 91.59 95.40 1626

20 DAS 3.77 94.00 93.20 1716

30 DAS 3.30 88.11 94.43 1652

45 DAS 2.70 89.81 94.90 1659
LD o497 3817 13947 3761

CV 26.8 8.1 29 442

Note. *** =significant at 0.001; * = significant at 0.05; NS = not significant; DAS = days after sowing.

3.2 Effect of Fertilizer Rates on Finger-Millet Growth Parameters and Yield.

Finger-millet response to different rates of fertilizer was significant (P < 0.05), particularity finger-millet grain
yield response to fertilizer micro-dosing (P16 kg ha” and Py kg ha™) was significant (P < 0.001) with fertilizer
micro-dosing having the highest average grain yield response of 2182 kg ha™ followed by full dose (Ng; kg ha™
and Ps, kg ha™") with average yield of 2152 kg ha™ and the lowest grain yield recorded with no fertilizer applied.
Similarly, fertilizer micro dosing caused early flowering of finger-millet followed by full dose, and delayed
flowering was recorded with application of Pyy¢ (55.12) and no fertilizer also recorded the average days of 55.12
for attainment of 50% flowering. The lowest average maturity dates were observed in fertilizer micro-dosing
(93.33) treatment followed by recommended dose (93.79). The same trend was observed with number of tillers
(Table 2).

Table 2. Effect of fertilizer rates on growth parameters and yield

Treatment 50% Flowering Growth Vigor (score) Maturity Time (days) No. of Tillers Yield (kg ha™)
Nigs Pros 53.46 3.625 93.33 2.48 2182

Niss 54.21 2.917 94.12 2.51 1368

Pios 55.12 3.083 95.71 2.28 1665

No Py 55.12 2.875 95.46 2.23 951

Ng; Ps3 53.54 4.250 93.79 3.00 2152

LSD 1.093 0.244 1.34 0.46 219.9

()% 4.2 25.0 2.9 43.1 39.9

Note. *** =significant at P = 0.001; ** = significant at P=0.01; * = significant at P = 0.05.

3.3 Effect of Interaction Between Fertilizer Rates, Their Combinations * Timing of Weeding on Growth
Parameters and Grain Yield

3.3.1 Tiller Number

The effect of interaction of fertilizer micro-dosing of N and P with time of weeding on tiller number was only
significant (P < 0.05) when weeding was done at 20 DAS (Days after Sowing) (Table 2). Weeding at 20 and 45,
30 and 45 DAS had a negative interaction with fertilizer micro-dose application and consequently low tillering
was observed when micro-dosing was done.
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Table 3. Interaction effect between fertilizer rates and time of weeding on finger millet tillering

Number of Tillers

Time of weeding X Fertilizer rates

208&45DAS 20 DAS 30 DAS 45 DAS
2 3.50 272 1.58 2.13
3 2.95 2.48 2.62 2.00
5 2.55 2.70 1.67 222
6 2.08 3.03 1.6 22
7 3.52 3.23 2.5 2.76
7 122" 08" 139" Los™
CV (%) 35.10 26.2 58.8 38.9

Note. 2 = Nyg6 and Piog; 3 = Piog; 5 = Nigs; 6 = Ny, Po; 7 = Ngz and Ps; DAS = Days after Sowing; ns = not
significant; * significant at P = 0.05.

3.3.2 Growth Vigor

The interaction of fertilizer micro-dosing with time of weeding was significant (P < 0.05) when weeding was
done at 20 DAS and 30 DAS. Though there was high and positive interaction between fertilizer micro-dosing
and weeding time at 30 DAS, the highest growth vigor was recorded with a combination of N and P micro-dose
(Ni6.6 and Py ¢) with weeding at 20 DAS (4.00) (Table 2).

Table 4. Interaction effect between fertilizer rates and time of weeding on finger-millet growth vigor

Growth Vigor Score
Time of weeding x Fertilizer rates
20 & 45 DAS 20 DAS 30 DAS 45 DAS
2 3.83 4.00 3.50 3.00
3 3.17 3.17 2.83 2.50
5 333 3.33 3.00 2.50
6 3.00 3.33 2.83 2.17
7 3.92 3.97 4.00 3.00
Lsb 072" 065 07957 L00™

CV (%) 17.6 15.4 20.7 32.1

Note. 2 = Nyg6 and Pygg; 3 = Piog; 5 = Nygg; 6 = No, Po; 7 = Ngzand Psy; DAS = Days after Sowing; ns = not
significant; * significant at P = 0.05; ** significant at P=0.001.

3.3.3 Days to 50% Flowering

Interaction of fertilizer micro-dosing with time of weeding was significant (P < 0.05) when finger-millet was
weeded at 20 and 45 DAS and non-significant when weeded at 20, 30, and 45 DAS. However, the lowest days to
50% flowering was observed at micro-dose (N6 and P ) and weeding at 20 and 45 DAS (Table 5).

Table 5. Effect of fertilizer rates and time of weeding on finger-millet days to 50% flowering

Days to 50% Flowering

Time of weeding X Fertilizer rates

20&45DAS 20 DAS 30 DAS 45 DAS

2 5222 533 54.0 543

3 54.3 54.5 55.0 53.0

5 54.6 54.8 56.7 55.7

6 55.2 543 55.7 55.3

7 52.8 52.8 54.8 53.7
s 220 32 3 33

CV (%) 3.4 4.9 4.9 5.1

Note. 2 = Nyg6 and Pigg; 3 = Piog; S = Nigs; 6 = Ny, Po; 7 = Ngz and Psp; DAS = Days after Sowing; ns = not
significant; * significant at P = 0.05.
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3.3.4 Plant Height

The interaction of fertilizer rates (micro-dosing) with time of weeding did not significantly affect (P < 0.05)
finger-millet plant height in all the four weeding times, however, weeding alone at different times (20 & 45, 20,
30 and 45 DAS) significantly influenced finger-millet height (Figure 1).

96
94 A
92 A

90 -
88 -
86
84
82 ; . .
1 2 3 4

Time of weeding

Plant height (cm)

Figure 1. Effect of time of weeding on finger-millet growth height

Note. 1: Weeding twice at 20 and 45 days after sowing; 2: Weeding once at 20 days after sowing; 3: Weeding
once at 30 days after sowing; 4: Weeding once at 45 days after sowing.

3.3.5 Maturity Time

The interaction of weeding once (20 DAS) x fertilizer rates (micro-dosing) significantly (P < 0.05) influenced
finger-millet maturity time. However, interaction of weeding times (20 and 45, 30 and 45) x fertilizer rates did
not significantly influence maturity time.

Table 6. Effect of fertilizer rates and time of weeding on finger-millet maturity time

. . . Maturity time (days)
Time of weeding x Fertilizer rates
20 & 45 DAS 20 DAS 30 DAS 45 DAS

2 90.7 932 94.3 952

3 96.0 94.8 932 92.5

5 93.7 973 95.2 96.7

6 923 973 953 96.8

7 933 943 94.2 933

s s 196" o™ 3o0%

SE 2.9 1.64 2.5 2.5

CV (%) 3.1 1.7 2.7 2.6

Note. 2 = Nlgg and Pyog; 3 = Pog; 5 = Nyge; 6 = Ny, Pg; 7 = Ngz and Psp; DAS = Days after Sowing; ns = not
significant; ** = significant at 0.01.

3.3.6 Grain Yield

The interaction between fertilizer rates and weeding time on finger-millet grain yield was significantly different
(P < 0.05). The results indicate that interaction of weeding at 20 DAS and fertilizer micro-dosing gave the
highest grain yield (2292 kg ha™) while the lowest finger-millet grain yield (907 kg ha™) was observed with no
fertilizer and weeding at 45 DAS (Table 7).
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Table 7. Effect of interaction between fertilizer rates and timing of weeding on finger-millet yield

. . . Grain yield (kg ha™)
Time of weeding x Fertilizer rates
20 & 45 DAS 20 DAS 30 DAS 45 DAS
2 2254.0 2292.0 2159.0 2021.0
3 1404.0 1404.0 1280.0 1384.0
5 1616.0 1696.0 1632.0 1718.0
6 848.0 1056.0 994.0 907.0
7 2012.0 2134.0 2194.0 2268.0
Lsb 46497 74737 87407 76937
SE 390.9 3628.5 735.0 647.0
CV (%) 24.0 36.6 445 39.0

Note. 2 = Nyg6 and Pige; 3 = Piog; 5 = Nigs; 6 = Ny, Po; 7 = Ngz and Psp; DAS = Days after Sowing; ns = not
significant; * significant at 0.05; ** = significant at 0.01.

4. Discussion
4.1 Number of Tillers and Growth Vigor

The interaction between N and P rates and timing of weeding was significant at 20 DAS for tiller number and at
20 and 30 DAS for growth vigor. These observations are consistent with weed free conditions that existed at
application of N fertilizer. This could be because weeding of finger-millet was done at the critical weed
competition period (20 and 30 DAS) which enhanced N intake. This is in agreement with (Asargew &
Shibabawu, 2014) who reported that weed competition lies between 20 and 30 DAS with which competition for
nutrient between finger-millet and weeds would be high and would greatly affect tillering and growth vigor if not
controlled. Observed non-significant interaction between N and P fertilizer rates and time of weeding (30 and 45
DAS) on tiller number is associated with delayed weeding which could have promoted competition between
weeds and finger-millet for N and P. Moreover, N is a major nutrient that is responsible for various metabolic
processes that promote tillering through enhanced cell division and elongation (Ali, 2010). These metabolic
processes are also responsible for accumulation of dry matter, plant height increase and growth vigor (Opole et
al., 2013). When weeding is not done on time, the finger-millet would not benefit from the nitrogen applied due
to competition for nutrients with weeds. Similar findings were observed by (Ayub, Nadeem, Tahir, Ibrahim, &
Aslam, 2009), who reported an increase in tiller number when N is applied in a weed free condition.

On the other hand, tillering and growth vigor have been reported to be influenced by amount of N and P fertilizer
applied, method of application which in turn influences the nutrient use efficiency of crop. Point application
which is a method of applying a micro-dose of fertilizer has been reported to enhance nutrient use efficiency in
finger-millet (Gupta, Gaur, & Kumar, 2014; ICRISAT, 2013). This could 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.

The impact of single P fertilizer application on finger-millet tiller number and growth vigor is limited. However,
other researchers have reported an indirect contribution of P on tillering, growth vigor and grain yield. Singh et
al. (2017) reported 23% grain increase in pearl millet when 30 kg phosphorus and 20 kg zinc ha™. In addition, it
has also been reported that soils with deficient P have low response to application of other nutrients especially N
(Opiyo, 2004). Therefore, P levels in the soil directly influence N absorption by plants which in turn influences
tillering and growth vigor. These findings show that phosphorus may not directly affect yield but influence
uptake of other nutrients and metabolic processes in plants.

4.2 Days to 50% Flowering

Interaction between fertilizer micro-dosing rates and weeding time significantly reduced days to 50% flowering.
Days to 50% flowering were lowest (52.2 days) when finger-millet was micro dosed and weeded at 20 and 45
DAS. When micro dosed and weeded at 20, 30 and 45 DAS, days to 50% flowering of finger-millet was not
significantly affected. This observation is associated with less weed biomass in plots weeded at 20 and 45 DAS.
This could have resulted from reduced finger-millet and weed competition for N and P, while high weed biomass
was recorded in the plots where weeding was conducted at 20, 30 and 45 DAS. This could have caused high
competition for N and P applied between finger-millet and weeds. Weeds being aggressive feeders could have
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deprived finger-millet of the applied N and P. Similarly, Asargew and Shibabawu (2014), reported delayed
growth when weeds were not controlled between 20 and 45 DAS.

Interaction between different fertilizer rates had significant influence on days to 50% flowering. For example, a
combination of N and P fertilizer micro-dosing reduced finger-millet days to 50% flowering. Nitrogen and
phosphorus fertilizer micro-dose had lower days to 50% flowering followed by N fertilizer micro-dose alone.
This is attributed to the on-spot method of fertilizer application at the root zone of the finger-millet crop and in
smaller quantities as done with micro-dosing. Whereas, for the case of the full dose (macro) it is applied at the
root zone of the crop with some quantities spilling and seeping far away from the crop thus encouraging weed
growth and competition for nutrients. This agrees with findings by (Gupta et al., 2014) and (Knight, Everman,
Jordan, Heiniger, & Smyth, 2017), who reported that on-spot application of N and P fertilizers enhances proxy
release of nutrients around the root zone of the plant there by aiding effective access uptake and nutrient use
efficiency which in turn reduces nutrient losses and access by weeds. Though it is difficult to discern what
amounts of nutrients are taken up by weeds, there is a correlation between fertilizer application and increased
weed germination and growth, (Asargew & Shibabawu, 2014; Opole et al., 2013). This is because of the high
weed competitive advantage over the crops as a result of their faster adaptation to diverse environments making
them aggressive and efficient in nutrient uptake than the crops.

4.3 Plant Height

Fertilizer rates interaction with time of weeding had no significant influence on plant height. But in plots where
fertilizer was applied and weeding done early (20 DAS), the finger-millet plants were taller than those weeded
later. This is attributed to the high weed pressure on N and P applied as a result of late weeding (30 and 45) DAS.
The observed difference in plant height is attributed to the critical weed competition period in finger-millet
especially at its early stage of growth. The weed competition period falls between 20 to 30 DAS in which some
plots were weeded during the experimentation. Gupta et al. (2014) similarly, observed that at the early 30 days
and below from the date of sowing (DOS) the rate at which finger-millet grows is low, giving opportunity for the
growth of weeds and suppression of finger-millet height. Weeds are aggressive feeders and therefore drain
nutrients from the soil more rapidly than the crop more especially at its early stage of establishment making it
lack critical nutrients for stem elongation and tillering there by affecting plant height (Knight, Everman, Jordan,
Heiniger, & Smyth, 2017). Weeding at 20 days after sowing gave the highest plant height, this explains the
critical weed competition period in finger-millet and therefore critical weeding time for finger-millet to attain
good biomass accumulation and consequently tall plants which are often easy to harvest.

4.4 Maturity Time

Interaction of fertilizer rates with time of weeding had a significant effect on maturity time at only 20 DAS of
weeding. The observed early maturity of finger-millet when weeded at 20 DAS is attributed to weed free
situation created after weeding at carly stage or slow rate stage of finger-millet growth. This enables the
finger-millet to access nutrients from the soil without competition from the weeds thereby making finger-millet
to grow faster. Similar findings were reported by Asargew and Shibabawu (2014) and Gupta et al. (2014) who
observed that weeding finger-millet from 45 and above DAS was un productive due to interference of the rooting
system by hand hoeing there by affecting nutrient absorption by the crop. On the other hand, there was delayed
maturity of finger-millet when weeded at 20 and 45 DAS, weeded once at 30 and 45 DAS. This was attributed to
destruction of the root network in the soil during late weeding, thereby hampering effective absorption of
nutrients by the crop and, hence delaying the growth of finger-millet. Patil and Reddy (2014) also reported that
mechanical weed control causes crop injury especially the roots and the stems causing reduction in growth
during the healing period.

4.5 Finger-Millet Grain Yield

Nitrogen and phosphorus interaction with time of weeding significantly increased finger-millet grain yield. An
interaction of N and P micro-dosing with time of weeding of 20 DAS had the highest yield recorded; these
findings are associated with enhanced nutrient uptake by finger-millet through reduced weed competition for
nutrients at the early stage of crop growth due to early weed control. Similar findings were recorded by Asargew
and Shibabawu (2014), who observed that finger-millet grain yield increased when weeding was done between
20 and 30 DAS with fertilizer application. Weeding at 20 DAS had higher finger-millet grain yield than weeding
at 20 & 45 DAS, 30 DAS and 45 DAS with the latter having a negative effect on the yield response of
finger-millet. This is similarly attributed to the effect of mechanical weed control which causes crop injury
especially the roots and the stems reducing growth during the healing period (Patil & Reddy, 2014), and also
nutrient depletion by weeds. Yet finger-millet requires adequate nutrients at the early stages of growth and at
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flowering and grain filling stage. Asargew and Shibabawu (2014), reported that if nutrient availability to
finger-millet crop is affected at the critical growth stages, its yield performance will be hindered. This is in
agreement with the findings by Opole et al. (2013), who reported that nutrients, especially NPK are required at
the early flowering and grain filling stages of finger-millet growth. Specifically, P application is vital in initiation
and growth of roots that are responsible for uptake of nutrients and moisture from the soil. Furthermore, P in the
soil inhibits formation of excess roots leading to reduction in loss of carbon from the rooting system and
reduction of energy production efficiency thereby increasing grain quantity (Wafula, Nicholas, Henry, & Siambi,
2016).

5. Conclusion

Fertilizer micro-dosing of N and P (N kg ha and P, kg ha™) increased tillering, crop growth, finger-millet
grain yield, reduced days to 50% flowering and maturity time in finger-millet production compared with the full
dose of N and P (Ng; kg ha™ and Ps, kg ha™).

Weeding once at 20 DAS increased crop growth vigor, plant height, finger-millet grain yield and reduced
finger-millet maturity time.

Interaction between fertilizer micro-dosing and time of weeding (20 DAS), contributed to the highest increase in
tillering in finger-millet, crop vigor plant and grain yield. It also significantly reduced finger-millet maturity time.

Fertilizer micro-dosing could be used by farmers to enhance soil fertility in finger-millet production.

Micro-dosing (N6 kg ha™ and P4 kg ha') and weeding once (20 DAS) can be practiced as a package to
enhance soil fertility and control weeds in finger-millet production.

Mini fertilizer packets could be promoted.
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