Agriways 2 (2) : 89-93 (2014) | SSN: 2321- 8614

RESEARCH ARTICLE

EFFECT OF FERTILITY ON GROWTH YIELD AND YIELD
ATTRIBUTES OF PEARL MILLET (PENNISETUM GLAUCUM L.)
UNDER RAINFED CONDITION

Pradeep Kumar, Rajeev Kumar?, SK.Singh?and Anil Kumar?

Department of Soil Conservation and Water Management, Chandra Shekhar Azad University of Agriculture and
Technology, Kanpur (U.P) INDIA

$JantaMahavidiyalayaAjitmal, Auraiya(U.P) INDIA

2Department of Agricultural Botany, Choudhary Chotu Ram P.G. College, Muzaffarnagar (U.P) INDIA

Email:- kumargautam?78jmv@gmail.com

ABSTRACT

A field experiment was conducted to evaluatetheeffect of fertility management on growth, yield and
yield attributesof pear| millet under rain fed condition. at thestudent instructional farm of Department
of Sail conservation and water management, C.S. Azad Univer sity of Agriculture& Technology, Kanpur
(U.P)-Indiaduring 2008. A significant enhancement with theapplication of 40 kg N+ 20 kg P205+20
KgK?20+20KgCom. Zno+ 20K g Gypsum (S) wasr ecor ded in plant height, number of tillers, number
of leaves, daysto 50 % flowering daysto maturity, number of ear bearing, length of ear, girth of ear,
weight of ear, grain weight per ear, test weight, biological yield. Fertility management significantly
influenced grainyield. Treatment T produced maximum (20.08 g ha) grain yield followed byT,, T_and
T,. However, thelowest grain production wasreported in treatment T  (9.47) followed by T,
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About 40% of theland intheworldisunder arid
and semi-arid climatic conditions (Gamo, 1999).
Efficent useof rainwater and optimization of crop water
productivity (WP) areimportantin such conditions.An
FAO andysis(FAO, 2003) of 93 devel oping countries
,expectsincrease of agricultural production over the
period 1998-2030 by 49% in rain fed and by 81% in
irrigated regions. Pearl millet (PennisstumglaucumL.)
the world’s hardiest warm season cereal crop (Reddy
etal., 2013). Globally it ranks sixth after rice, whest,
maize, barley and sorghumintermsof area(Khairwal

et al., 2007) and share 42% of total world production
(Ramesh et al., 2006). Pearl milletisan indispensable
arid and semi arid crop of India(Ramesh et al., 2006)
cultivated asdua purpose (food and feed) cropinover
8.3 mharanking fourth among total cereds(Yadav et
al., 2011). Therecent spurt in prices of whest, riceand
maize and growing demand for non-food uses (cattle
and poultry feed, alcohol and starchindustries) pearl
millet become cheaper alternative sources (Reddy et
al., 2013). Further, the nutritional value of thesecrops
offers much scope to development of value added
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productsin new health conscious consumer segments
(Yadav et al., 2011) asit contains more fibreand is
good for diabetic and heart patients. Pearl milletisthe
richest sourcesof nutrition, especidly iron, caciumand
zinc among cereals and hence can provide al the
nutrientsat theleast cost compared to wheat and rice
(Parthasarathy et al., 2006). The productivity of the
crop is very low (25-26 q ha?) due to imbalances
application of fertilizers, disease insect-pest, weed
infestation and uncertain and erratic distribution of
rainfdl. Pearl milletiseffident initsutilization of moisture
and has a higher level to that than jowar and maize.
Water stress decreased water potential, transpiration
efficiency, rate of somata conductance, photosynthesis
efficiency of flag |eaves. The application of balance
nutrients and their better utilization under moisture
conditionfor enhancinggrowth, yidd andyidd attributing
parameters of cropsisimportant factor under rainfed
condition. Fertilization of crop enhance water use
efficiency, controlling soil erosion by promoting rapid
and vigorous growth of crop to check runoff and
increasesthewater holding capacity of soil. Application
of nitrogen helpsin better vegetative growth of plants,
phosphorous for better proliferation which extracts
moisturefrom deepslayer of thesoil particularly during
moisture stress condition. Potassium increase the
potential andimprovingthequaity of grains. Sulphuris
acondtituent of amino acidsespecialy for methionine,
cystine, cysteine, biotin and thiamine. Zincinfluences
theformation of somehormones, auxin metabolismlike
tryptophan, synthatase, triptomineand reproduction of
certain plants. Kegpinginthisview an experiment was
conducted to assessthe effect of fertility on growth,
yield and yield attributes of Pearl millet (Penisetum
glaucumL.) under rainfed condition.

MATERIALSAND METHODS

A field experiment was conducted at the student
instructiona farm of Department of Soil conservation
and water management, C.S. Azad University of
Agriculture& Technology, Kanpur (U.P)-Indiaduring
2008. six treatments along with control tested on
genotype (ICMV-221) of pearl millet detailed are as

follows.
T, Control

T,:40KgN

T,: 40 kg N+ 20 kg P205

T3: 40 kg N+ 20 kg P205+20 Kg K20

T, 40 kg N+ 20 kg P205+20 Kg K20+ 20 Kg
com. Zno

T, 40 kg N+ 20 kg P205+20 Kg K20+ 20 Kg
Gypsum

T, 40 kg N+ 20 kg P205+20 Kg K20+ 20 Kg
Com. Zno + 20 Kg Gypsum (S)

The seedsof Pearl millet were procured from seed
centre of C.S. Azad university of Agriculture &
technology, Kanpur. 21 experimental plots were
prepared. The experiment was conducted in
Randomized Block Design with seven treatments
including control and threereplications. Recommended
agronomic practices were followed as per
recommendation. Irrigation was made on the
requirement of the crops. Plant height was measuredin
centimeter with the help of meter scale from the soil
level totheaerid top leaf of thestem. Number of tillers,
number of leaves were counted , Days to 50 %
flowering, number of ear, length of ear, girth of ear ,
weight of ear, per grain weight per ear, test weight,
biomassyield, grainyield, stover yield wasrecorded
at harvesting stage. Harvest index percent can be
calculated by formulasuggested by Donald (1962) as
follow:

Economic yield ,
Biological yield

Harvest index (%) = 100

The average values of all parameters were
datisticaly andyzedtofind out theleve of significance
using M STAT-C Package programme devel oped by
Russel (1986). Themeansdifferenceswere compared
by Duccon’s New Multiple Range Test (DMRT) at 5
per cent level of significance.

RESULTSAND DISCUSSION

A significant enhancement was noted in all the
growth factorshy the adequate application of fertilizers
under rainfed condition (Table 1). Significant
enhancement wasnoted in plant height at various stages
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of growth by fertility management. Thetdlest plantswere
reportedintreatments(T) followed by T, T.. However,
minimum plant height wasnoted in T, at al thestages of
growth. Thefertility had asignificant effect onftillers
production per plant at 30, 60 and 90 DAS. Maximum
number of tillersper plant wasrecordedin thetreatment
T,, while lowest tillers production was recorded in
treatment combination T . A significant result was
reported in number of leaves per plantsup to harvest
by throughmaintaining thefertility. Trestment T, showed
better performance compared to other treatment
combinations. Fertility management affect the plant
population duetoincressing level sof fertilizer. Thismight
be dueto better uptake of plant nutrientsin condition of
proper moisture throughout the crop period. Similar
finding were a so reported by Kaushik et al., (1982).

Nitrogen is the main component of the protoplasm
involves in various metabolic processes viz.
photosynthesis(Corg, 1995), stimulation of cell divison
and elongation (Ali, 2010). Theseleadstoincreasein
dry matter accumulation, greater plant height andtillers
per plant (Ayub et al., 2009). Phosphorous enhances
theroot development and strength of the plant. This
result wasin conformity with thefindingsof Shahinet
al. (2013). There was progressive increase in plant
height, number of tillersand dry matter accumulation
withzincfertilizer. Zincinvolvesinthemoisture stress
and biosynthesisof indoleaceticacid (IAA) whichhelps
in better development of growth attributes. Potassium
increasesthe potential capacity of theplant against the
diseasesandinsect pest. Sulphur increasenutritivevaue
of grainand grain population.

Table 1: Effect of fertility on growth attributes of Bajra (Penisetum glaucum L) under rainfed condition

Treatments Plant height Number of tillers/Plant Number of leaves/ Plant
30DAS 60DAS Atharvet 30DAS 60DAS Athavest 30DAS 60DAS At harvest

To 31.52 129.39 134.64 11 1.08 122 5.20 6.42 3.00
Ty 34.95 151.81 165.38 1.25 112 1.45 6.33 7.82 4.

T, 42.45 164.22 170.32 1.45 1.88 1.70 6.61 8.43 4.30
Ts 44.50 165.66 17.92 172 243 2.20 6.92 8.55 4.60
Ts 49.93 187.83 20.42 2.15 3.02 3.00 7.82 9.43 4.90
Ts 48.51 172.49 181.11 1.85 2.66 2.55 7.42 9.08 4.75
Te 51.44 190.58 25.1 243 3.25 342 7.95 9.76 5.00
S.E. (Diff.)+ 1.32 1.388 2.890 0.0489 0.208 0.0294 0.187 0.237 0.116
C.D.(P=0.05) 2.877 3.024 6.297 0.1065 0.453 0.064 0.407 0.516 0.252

Table 2 : Effect of fertility on yield and yield attributes of Bajra (Penisetum glaucum L) under rainfed condition

Daysto 50 Daysto Numbq of Length Girth Weight Grain T_&st Biqmass Grain St_over
Treatments % _ maturity ear bearing/ ofear ofear ofear weight/ weight y|eI(_j1 y|elt_jl (q y|elt_jl

flowering plant (cm) (cm) (9 ear(@ (9 (qha’) ha’) (gqha’)
To 49.66 87.1 1.15 1933 6.12 1450 1091 6.25 5114 947 4167
T, 54.00 91.26 1.35 2317 725 16.83 1288 738 69.61 12.62 56.99
T, 55.66 9.1 1.66 2470 7.75 1996 1547 850 8294 1554 67.40
T3 56.33 95.33 1.87 2644 803 2003 1596 862 8731 1640 70.91
T, 58.33 97.1 2.25 3027 986 2261 1765 1015 9552 1835 77.17
Ts 57.66 96.20 2.12 2935 843 2187 1712 9.65 9219 1756 74.63
Te 60.33 98.00 2.45 3136 114 2412 1920 1048 104.77 20.08 84.69
S.E. (Diff.)x 1.000 1.349 0.07 1984 0146 0498 0312 0209 1145 0.768 1.305
CD.(P=0.05 2.179 2.939 0.153 4323 0319 1085 0680 0455 2494 1673 2.840
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Yiedandyield attributing factor increased by the
application of fertilizersin aproper dose at aproper
time (Table 2). The management of fertility had a
significant effect on daysto 50 percent flowering and
daysto maturity. Treatment T  (49.66) showed early
flowering, whiletreatment T (60.33) produced late
flowering and | ate maturity. Significant resultswere
reported for ear bearingtillersper plant. Themaximum
number of ear bearing tillers was recorded under
treatment T.. The lowest ear bearing in treatment in
T,.Length of ear and girth of ear was significantly
influenced by thefertility management. Treatment T, hed
longest ear, girth, whiletrestment T produced shortest
ear and girth. A significant enhancement wasnotedin
weight of ear, grain weight of ear and test weight.
Treatment T, produced better performance in this
regard, whiletreatment T showed poor results. The
fertility had asignificant effect on biomassand stover
production per hectares. The highest biomassand stover
production per hectareswas noted under treatment T,
while, lowestyieldincontrol (T ). Fertility management
significantly influenced grain yield on grain yield.
Treatment T, produced maximum (20.08 g ha') grain
yieldfollowed byT,, T, and T,. However, the lowest
grain production wasreported in treatment T (9.47)
followed by T,

Theyidd andyiddattributess gnificantly increased
with fertility management. Thismay beattributed to
adequacy of moisture utilization of fertilizer properly
which might be suitable condition for plant growth and
development. Application of nitrogen induced vigorous
growth of the plant; phosphorous enhances the root
development and strength of the plant as well as
formation of bold and viable seed in the ear which
ultimately increasetheratio of grainand straw. Potassum
increasesthe potential capacity of theplant against the
diseasesandinsect pest. Sulphur increasenutritivevaue
of grainand grain popul ation, Zincenhancethemoisture
stressand metabolic activitiesof plant which enhances
thegrowth and devel opment of plant. Theimprovement
of yield attributeswith progressiveincrease of nitrogen
levelswasa so reported by Ali (2010). Zincimproved
theyield attributes by improving the source and sink

relationship due to increased translocation of
photosynthates towards reproductive system
(Sammauriaand Yadav (2010). Zincinvolvein many
metdlic enzyme system, regul atory functionsand auxin
production (M uthukumarargaand Siramachandrasekharan
(2012). Nitrogen nutrition of plants appears to be
synergistic with zinc, which may leadsto increasein
meany physiologicd and molecular activitieswhichinturn
improveyield attributing characters (Cakmak et al .,
2010). Similar resultswere a so reported by Bhargava
etal., (1991) andLimonet al., (1998). Experimentd
findingsindicatethat application of nitrogen and zinc
fertilizersbring S gnificant changein crop growth (plant
height, number of tillers, dry matter accumulation), yield
attributes (number of panicle/plant, length of panicle,
girth of panicle, number of grain/panicle, grainweight/
panicle, test weight) and yield of pearl millet. Yield
attributesof pearl millet, viz.,, number of grain/panicle,
granweight andtest weight, weresgnificantly influenced
withvariableleve sof nitrogen and zincfertilization.

REFERENCES

Ali EA (2010). Grainyield and nitrogen use efficiency
of pearl millet asaffected by plant density, nitrogenrate
and splittingin sandy soil. American-Eurasian J. Agric.
and Environ. Sci., 7(3) : 327-355.

Ayub M, Nadeem M A, Tahir M, Ibrahim M and
Adam M N (2009). Effect of nitrogen application and
harvesting interva sonforageyield and qudity of pearl
millet (Pennisetum americanumL.). Pak. J. Life Soc.
Sci., 7:185-189.

BhargavaSS, Jadhar A S, Gupta, DK, Shaikh A
K and Harinarayan G (1991). Contribution of
production parameterstoyield of rainfed pearl millet.
J. MaharastraAgric. Uni., 16(3) : 389-391.

Cakmak I, Pfeiffer W H and M cClafferty B (2010).
Bio fortification of durum wheat with zincandiron.
Cereal Chem. 87 : 10-20.

Cors M (1995). Adubacao nitrogen adadaspastagens.
In A. M. Peixoto, J. C. Moura, and V. P. Faria,
Pastagens: fundaments daexplorag &o raciona (2nd
Ed). Piracicaba, Brasil: Fealq. ,121-153.



EFFECT OF FERTILITY ON GROWTH, YIELD & YIELD ATTRIBUTES OF PEARL MILLET (Penisetum glaucum L.) UNDER RAINFED CONDITION

FAO (2003). World Agriculture: towards 2015/2030.
Earth scan PublicationsLtd., London, 432.

Gamo, M. (1999). Classification of arid regions by
climateand vegetation. J. Arid Land Sud., 19(17): 227-
232.

GanaDonald CM (1962). Insearch of yidd. J. Tus .,
Inst. Agri. Sci. 28: 171-178.

Kaushik SK and Pal M (1982). Response of pearl
millet hybridto nitrogenleve under irrigated condition.
Indian J. Agron., 27(4) : 435-436.

Khairwal | S, Rai K N, Diwakar B, SharmaY K,
Rajpurohit B S, Nirwan B and Bhattacharjee R
(2000). Pearl Millet: Crop Management and Seed
ProductionManual. ICRISAT, 104.

Limon Ortega A, Masom S C and Martin AR
(1998). Production practicesimprove grain sorghum
compactnesswith weeds. J. Agron., 90 (2): 303-306.

Muthukumararaja T M and
Sriramachandrasekharan M V (2012). Effect of zinc
onyidd, zincnutrition and zinc useefficiency of lowland
rice. J. Agric. Tech., 8(2): 551-561.

Parthasarathy R P, Birthal PS,Reddy BV S, Rai
K N and Ramesh S (2006). Diagnosticsof sorghum
and pearl millet grains based nutrition in India. Int.
Sorghum MilletsNewd etter (ISMN). 47: 93-96.

Ramesh S, Santhi P and Ponnuswamy K (2006).
Photosynthetic attributesand grainyield of pearl millet
(Pennisetum glaucum (L.) R.Br.) asinfluenced by the
application of composted coir pith under rainfed
conditions. ActaAgron. Hung., 54(1) : 83-92.

ReddyAA,RaoPP,Yadav O P,Singh| P, Ardeshna
N J, Kundu K K, Gupta S K, Sharma R,
Sawargaonkar G, Malik D P, Shyam D M and
Reddy K S (2013). Prospects for Kharif (Rainy
Season) and summer pearl millet in western India.
Working paper seriesno. 36. Patancheru 302- 324.

SammauriaR and Yadav R S(2010). Response of
pearl millet (Pennisetum glaucum) toresidual fertility
under rainfed conditions of arid region of Rajasthan.
Indian J. Dryland Agric. Res. & Dev., 25(1) : 53-60.

Shahin M G, Abdrabou R T, Abdelmoemn W R,
HamadaM M (2013). Responseof growth and forage
yield of pearl millet (Pennisetum galucum) to nitrogen
fertilization ratesand cutting height. Ann. Agric. Sci.,
58(2): 153-162.

Yadav O P,Rai K N,Khairwal | S,RajpurohitB S
and MahalaR S(2011). Breeding pearl millet for arid
zoneof north-western India: constraints, opportunities
and approaches. All India coordinated pearl millet
improvement project, Jodhpur, India. 28.

kkhkkkkkkk*k



