Effect of Phosphorus and Boron on Growth and Yield of Foxtail

Millet(Setariaitalica)

Abstract

During the rainy season (kharif) of 2021, a field trail“Effect of phosphorus and boron on
growth andyieldoffoxtailmillet(Setariaitalica)” was conducted treatments with three levels of
phosphorus and boron (i.e. P with 25, 30, 35kg/ha and B with1.5, 3.0, 4.5 kg/ha respectively) at
the CRF (Crop Research Farm) SHIATS, Department
of Agronomy,NainiAgriculturalInstitute, SamHigginbottomUniversityof Agriculture, Technology
and Science, Prayagraj, Uttar Pradesh. The soil of the experimental plot had a
sandyloamintexture,nearlyneutralinsoilreaction(pH6.9),lowinorganiccarbon(0.112%),availablen
itrogen(278.93kg/ha),availablephosphorus(10.8kg/ha)andavailablepotassium(206.4kg/ha).
Treatments included T1 — 25 kg P/ha + 1.5 kg B/ha, T2 — 25 kg P/ha + 3.0 kg B/ha, T3 — 25kg
P/ha + 4.5 kg B/ha, T4 — 30 kg P/ha + 1.5 kg B/ha, T5 — 30 kg P/ha + 3.0 kg B/ha, T6 — 30
kgP/ha+4.5kgB/ha, T7-35kgP/ha+1.5kgB/ha, T8-35kgP/ha+3.0kgB/ha, T9-35kgP/ha
+4.5kgB/ha. Applicationof35kgP/ha+4.5kg B/ha
registeredhigherplantheight(113.65cm),number of tillers/m? (66.00), dry plant weight (13.72
g/hill), number of productive tillers/m?(54.67), grain yield (1695.00 kg/ha), straw yield
(2514.00 kg/ha).
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Introduction

Foxtailmillet(Setariaitalica)isoneoftheoldestcultivatedmilletsand maximumeconomically
essential species of the genus Setaria. It ranks 2" with inside the general global manufacturing
of millets and it keeps to have an essential vicinity in global agriculture offering meals for tens
of thousands and thousands of human beings in arid and semiarid regions. It is localto China
and appeared as an elitedrought-tolerant crop. Andhra Pradesh, Karnataka and Tamil Nadu are
the most important foxtail miller developing states in India contributing approximately 79 per
cent of the entire area (Munirathnam et al, 2006).Foxtail millet normally referred to as Koralu

in Andhra Pradesh. It has been popular for its wideradaptability,low enter requirement.



Foxtail millet has exceptional dietary profile and is miles beforehand of rice and wheat
in phrases of protein, fiber, minerals and nutrients. It has top nutritive cost as it’s far wealthy in
proteins(12.3 g), carbohydrates (60.9 g), fat (4.3 g), crude fiber (8.0 g), calcium (3.1 g), vitamins
andthiamin(50mg)in  keeping  with100g.Thegrainisa  superb  supplyofBeta-carotene,
thatistheprecursorofVitaminA(MuruganandNirmalakumari,2006).About8-
14%oilisbeingextractedfromthebranof foxtail millet, which may be used as oil after refinement
(Munirathnamet al, 2006). Unlike rice,foxtail millet launch glucose step by step without

affecting the metabolism of the human frame withlowglycericindex.

Phosphorusis foundinplantandanimalcellsandis crucialtoall floraforharvestingthe sun's
energy and changing it into growth and reproduction. Phosphorus is the second one critical
nutrient proscribing agriculture production and maximum of the Indian soils are both
low(or)mediuminavailable(Prasad,2000).Adequate phosphorus outcomesin
bettergrainproduction, advanced cropquality,greaterstalkstrength, extendedroot increase in
advanceearliercropmaturity,stimulatesflowering,aidsinseedformation,enhance
thequalityoffoodgrains, increase the ratio of grain to stalk, deliver fast and energetic begin to
flora, fortifystraws and reduces lodging tendency, reduces the consequences of immoderate
nitrogen. Phosphorusis likewise an crucial constituent of majority of enzymes which might be of
awesome significance withinside thetransformation of energy, in carbohydrate metabolism, fats
metabolism and additionally in respiration(catabolism of carbohydrates) in plants. It intently
associated with cell division and development.When carried out to legumes, it complements the
activity of rhizobia and will increase the formation ofroot nodules. Thus, it allows in solving
extra of atmospheric nitrogen in root nodules. Withphosphorus deficiency, leguminous flowers
might also additionally concurrently be afflicted by nitrogen in additionto
potassiumdeficiency.Excessofphosphorus might also additionally motiveina few motive hint
detaildeficiencies (Particularly Iron and Zinc), however might also additionally at instances

alleviate the unfavorable outcomes ofover-liming.

Boronisan importantmicronutrientforplantgrowth,seed
improvementandcropyield.Althoughcerealsandmillets usually much less
touchytoBdeficiencythanpulses,itnonetheless influences cereals by a deficiency in numerous
elements of the world. The number one position of boron seems to be worried with
calciummetabolism,eachwithitsuptakewith the aid of usingrootsandits greenuseinplants.Tends to
preserve calcium soluble and will increases its mobility with inside the plant. Acts as a regulator
inpotassium/calcium ratio withinside the plant. Is worried with precipitation extra cations,
bufferaction, preservation of accomplishing tissues and with regulatory impact different

elements. Is vital for translocation of sugars in plants. Helps the vascular machine in roots to



present outbranches (rootlets) to suppl nodule microorganism with carbohydrates food in order
that microorganisms won’t end up parasitic.Millets grains can gather great quantity of zinc and
boron as compared tocereals. Hence the observe is carried out to discover the reaction of foxtail

millet to distinct rangesofphosphorus and boronapplication.

Materials and Methods

The present examination was carried out duringKharif2021 at Crop Research Farm,
Department of Agronomy, SHUATS, Prayagraj, UP, which is located at 25.28°N latitude,
81.54°E longitude and 98 m altitude above the mean sea level. The test specified in
Randomized Block Design which include nine treatments with T1 — 25 kg P/ha + 1.5 kg
B/ha, T2 — 25 kg P/ha + 3.0 kg B/ha, T3 — 25kg P/ha + 4.5 kg B/ha, T4 — 30 kg P/ha + 1.5
kg B/ha, T5 - 30 kg P/ha + 3.0 kg B/ha, T6 - 30 KkgP/ha+4.5kgB/ha,T7-
35kgP/ha+1.5kgB/ha, T8-35kgP/ha+3.0kgB/ha, T9-35kgP/ha  +4.5kgB/ha  have  been
replicated thrice.

The experimental web website online became uniform in topography and sandy loam
in texture, almost neutral in soil reaction (P™ 7.1), low in Organic carbon (0.38%), medium
to be had N (225 kg ha™), higher available P (19.50 kg ha™) and medium to be had K (213.7
kg ha™’.The Urea and MOP have been implemented to fulfill the needs of nitrogen and
potassium. SSP and Borax is implemented as according to the remedies information for
phosphorous and Boron In length from germination to harvest numerous plant growth
parameters have been recorded at common durations in conjunction with it after harvest
numerous yield parameters have been recorded the ones parameters have been recorded
those parameters are growth parameters like plant height (cm), No. of tillers/plant andPlant
dry weight (g) were recorded. The yield parameters like No. of productive tillers/m?, test
(kg/ha), Straw yield (kg/ha)and Harvest index (%)were recorded and statistically analyzed
the usage of evaluation of variance (ANOVA) as relevant to Randomized Block Design
(Gomez K.A. and Gomez A.A. 1984).



Results and Discussion
Growth attributes
Plant height
Significantly most plant height (113.65 cm) changed into recordedwith
remedy35kgP/ha+4.5kgB/ha.However,treatment35kgP/ha+3.0kgB/ha, 112.44 cm respectively
recorded statistically at par with the treatment 35 kg P/ha + 4.5 kgK/ha. However, lowest plant
height (102.15 cm) changed into recorded with treatment of 25 kgP/ha+1.5 kg B/hain foxtail
millet. Plant height of foxtail millet was changed into motivated via way of means of the utility
of each phosphorus and boron.Plant height of Foxtail millet extended appreciably with the
application of 35 kg P/ha. At all of the of observation, plant height changed into observed to be
extended with extended stages of phosphorus.lt carefully associated with
celldivisionanddevelopment.Phosphorusisthesecondone critical nutrient proscribing agriculture
manufacturing and maximum of the Indian soils are both low (or) medium in available
(Prasad,2000).

No. of Tillers/plant
Maximum number of tillers/m? (66.00) was recordedwith treatment 35 kg P/ha + 4.5
kg B/ha, whereas treatment 35 kg P/ha + 3.0 kg B/ha reportedstatistically at par with the
treatment 35 kg P/ha + 4.5 kg K/ha. However, lowest number of tillers(39.33)wasrecorded
withtreatmentof 25 kg P/ha +1.5 kg B/ha infoxtail millet. Application of 35 kg P ha-1 recorded
notably  better  variety of  tillers  consistent  with meter  period in
comparisonto30kgand25kgP/ha.This elevated variety of tillers because of utilityof35kgP/ha
became associated with theirphysiological positioninplantfurther,it’s far widely known truth
that the enduranceoftheassimilatory floor region is pre considered necessary for extended
photosynthetic activity, higher number oftillersand in the
longcropproductivity.Phosphorusisakeyconstituentofnucleicacids,phospholipidsand AT Psandpl
aya positioninarrayofplantcell method consisting of mobile
division,energystorageandtransfer,respiration,photosynthesisandenzymaticregulationandtillerin

g(Watanableet al.,2006;Lambers andPlaxton,2015).Muhammad Irfanetal., 2019.

Plant dry weight (g/plant)

At Harvest most plant dry weight (13.72 g/plant) was recorded with the treatment 35
kgP/ha + 4.5 kg B/ha, whereas treatment 35 kg P/ha + 3.0 kg B/ha recorded statistically at par
with thetreatment 35 kg P/ha + 4.5 kg B/ha. However, lowest plant dry weight (11.44 g/plant)
was recordedwithtreatment of 25kg P/ha+1.5 kg B/hain foxtail millet. The pre-needful for

buying better yields in any crop is better general dry be counted manufacturing andit’s



partitioning in to numerous plant parts. The total dry matter production of Foxtail millet
differedsignificantly. Significantly better dry be counted manufacturing become recorded with
the application of 35 kgP/ha as compared to 25 and 30 kg P/ha. Phosphorus is involved in
seedling development, developing ofearly roots, early heading formation and quickness
maturity to crops (Alinajoati et al., 2011) which leads to better dry be counted production.
Boron is a second most important micronutrient after zinc itsdeficiency impaired the biomass
production via way of means of manipulation relative attention of man or woman detail in

addition to the stability amongst positive nutrient factors inside plants(TarigandMott,2007).



Table 1 Effectofphosphorusandboronongrowth parameters foxtailmillet

Treatments Plant height (cm) No. of Dry weight (g)

leaves/plant

1. 25kgP/ha+1.5 kg B/ha 102.15 39.33 11.44
2. 25kg P/ha+3.0 kg B/ha 102.71 45.00 11.75
3. 25kg P/ha+4.5 kg B/ha 103.55 47.33 11.98
4. 30kg P/ha+1.5 kg B/ha 105.27 52.67 12.33
5. 30 kg P/ha+3.0 kg B/ha 106.91 57.33 12.65
6. 30 kg P/ha+4.5 kg B/ha 108.44 60.67 12.95
7.  35kgP/hat1.5 kg B/ha 111.22 63.33 13.42
8. 35kg P/ha+3.0 kg B/ha 112.44 65.67 13.66
9. 35kgP/hat+4.5 kg B/ha 113.65 66.00 13.72

SEM@®) 0.4 0.43 0.02

CD (P =0.05)

1.33 1.28 0.07




Yield attributes and Yield
Applicationof35kgP/ha+4.5kgB/haled to appreciably better wide variety of effective
tillers (54.67).However, 35kgP/ha+3.0kgB/hahas been
determinedtobestatisticallyonparwith35kgP/ha + 4.5 kg B/ha. Lowest number of tillers/m?
(30.33) become recorded with treatment 25 kg P/ha + 1.5 kgB/hain foxtail millet. The
maximum wide variety of effective tillers become recorded with application of35 kg P/ha.
Thisis probably because of stepped forward availability of required quantities of vitamins to
provide a wider variety of tillers m2fter which transformed to a wider variety tillers/m®
Similar effects has been suggested with the aid of using Kalaghatagi et al. (2000) and Hasan
et al. (2013). Application of 35 kg P/ha recordedappreciably better wide variety of effective
tillers in keeping with meter length. The statistical evaluation on test weight was found to be
non-significant. However maximum check weight (2.89 g) become recorded with treatment 35
kg P/ha + 3.0 kg B/ha and lowest test weight (2.82 g)wasrecordedwithtreatment25 kg P/ha+1.5
kg B/hain foxtailmillet.

Thegrainyieldconfirmed growing fashion
withtheapplicationofphosphorusandboroninfoxtailmillet. Significant and maximum grain yield
(1695.00 kg/ha) changed into located below 35 kg P/ha + 4.5 kgB/ha. However, 35 kg P/ha +
15 kg B/ha and 35 kg P/ha + 3.0 kg B/ha have been determined to be
statisticallyonparwith35kgP/ha+4.5kgB/ha.Lowestgrainyield(1398.00/ha)changed into
recordedwithapplicationof25 kg P/ha+1.5 kg B/hain foxtail millet. The grain yield of Foxtail
millet because of interplay results of phosphorus and boron stages had been determined
widespread and considerably better grain yield of changed into recorded with the interaction of
35 kgP/ha + 4.5 kg B/ha. The increase in grain yield suggests a advantageous courting among P
and B existsfor the uptake and usage of P via way of means of flora to shape protein and amino
acids which in the end have an effect on the fine and yield of crops. Number of spikelets per
spike, rate of spikelet initiation and duration replied definitely
toappliedphosphorus(AhmadandRashid,2003).Numberoffertilityspikelet’s according to spike
changed into considerably improved via way of means of growingphosphorus(Hussain et al.,
2008).

Thestrawyieldoffoxtailmilletbecame additionally inspired via way of means of the utility
ofphosphorusandboron.Higheststrawyield(2514.00kg/ha)
becamerecordedwith35kgP/ha+4.5kgB/ha.However,35kgP/ha +3.0 kgB/hahave been located to
bestatistically on par with35kg P/ha+4.5kgB/ha. Lowest strawyield(2145.00kg/ha)wasrecorded
with  treatment 25kg P/ha+1l.5 kg B/hain foxtail —millet.  Higherstrawyield
becamerecordedwithapplicationof35kgP/ha in comparisonto30kgP/ha. This became because of

stepped forward vegetativegrowthandgrowthparameters,inclusive of general



drymatterproductionatharvest and its accumulation in one of a kind plant elements like leaf,
stem and improved range of tillers atharvest. Similar effects had been pronounced via way of
means of Lingegowda et al. (1986), Intodia(1994)and Basavarajappa et al. (2002).
Significantlyhigherstrawyieldwasrecordedwiththeapplicationof4.5kgP/haandwhichwasat ~ par
with 3.0 kg B/ha. The important motive for this was boron improves the root growth, increases
thetillering, ensuring in improved quantityof interception of photosynthetically lively radiation
and more photosynthesis via way of means of the crop and builds the cellulose and decreases
accommodations and except greater ofleaves consistent
withplant,leafarea,totaldrymatterproductionanditsaccumulationindistinct plant elements like leaf
stem and improved quantity of tillers. Similar effects had been acquired via way of means of

Fathima (1990) in sweetSorghumcrop.

The statistics confirmed full-size distinction in harvest index, however, 35 kg P/ha + 1.5
kg B/harecorded highest value of (39.98%). However, 30 kg P/ha + 4.5 kg B/ha was found to
be statisticallyon par with 35 kg P/ha + 1.5 kg B/ha. Lowest harvest index (38.87%) was
recorded with applicationof25 kgP/ha+4.5 kg B/ha.



Table. 2Effectofphosphorus and boron on Yield attributes and Yield of foxtailmillet

S.No. Treatments No.ofprodu Testwei Grain Strawyiel Harvesti
ctivetillers/ ght(g) yield d (kg/ha) ndex(%o)
m? (kg/ha)

1. 25kgP/ha+1.5 kg B/ha 30.33 2.82 1398.00 2145.00 39.46
2. 25kg P/ha+3.0 kg B/ha 32.00 2.83 1421.00 2196.00 39.29
3. 25kg P/ha+4.5 kg B/ha 36.67 2.85 1461.00 2298.00 38.87
4. 30kg P/ha+1.5 kg B/ha 40.67 2.84 1502.00 2326.00 39.24
5. 30kg P/ha+3.0 kg B/ha 46.67 2.85 1563.00 2375.00 39.69
6. 30 kg P/ha+4.5 kg B/ha 50.00 286 1592.00 2395.00 39.92
7. 35kg P/ha+1.5 kg B/ha 52.67 2.85 1634.00 2423.00 40.28
8. 35kg P/ha+3.0 kg B/ha 53.67 2.89 1666.00 2508.00 39.91
9. 35kgP/ha+4.5 kg B/ha 54.67 2.88 1695.00 2514.00 40.27
SEmz+ 0.40 0.01 11.42 2.52 0.04
CD(P=0.05) 1.20 - 34.23 7.56 0.11




CONCLUSION
It is concluded that application of treatment 35kgP/ha+4.5kgB/ha done highly in
acquiring most grain yield of Foxtail millet. Hence, 35kgP/ha+4.5kgB/hais beneficial under

eastern Uttar Pradesh Conditions.
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