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Introduction

Millet (Panicum miliaceum L.) is a ,warm-season grass with a growing season of 60-100 days. It is a highly
nutritious cereal grain used for human consumption, birdseed, and/or ethanol production. Millet ranks sixth
among the world’s most important cereal grains, sustaining more than one-third of the world’s population.
Millets are generally among the most suitable crops for sustainable agriculture and food security on marginal
lands with low fertility. Millet crops are grown on marginal lands and under low-input agricultural conditions,
situations in which major cereal crops often produce low yields. Foliar application of Zn brings the greatest
benefit in comparison with addition to soil where they become less available. Generally, Micronutrients are
essential for plant growth and play an important role in balanced crop nutrition. Micronutrients are as important
to plant nutrition as primary and secondary nutrients, though plants do not require as much of them.

Materials and methods

To study the effect of cow manure (CM: 0, 10, 20, and 30 ton ha') and zinc sulfate (ZS: 0, 60, and 90 kg ha-
1) application on common millet (Panicum miliaceaum L.) growth and yield, a factorial experiment based on a
randomized complete block design (RCBD) with three replications was conducted in the research field of
University of Birjand, Iran, in 2018 growing season. In addition, a chemical fertilizer (NPK) treatment was
considered in each block, and its effect was compared with 12 other combination treatments based on a
randomized complete block design. The studied traits were plant height, number of tillers per plant, 1000-grain
weight, grain yield, biological yield, harvest index, and seed zinc content. The software SAS (V9.1) and Excel
were used to analyze the data and draw the figures. Means were compared using the FLSD test at a 5%
probability level.

Result and discussion:

Analysis of variance results showed that the simple effects of both experimental factors were significant on
all studied traits, but none of the interaction effects were significant. Application of 60 kg ha* of ZS improved
all growth and yield parameters of millet, while the highest zinc content in the seed was obtained by applying 90
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kg ha. The highest seed and biological yields (2227 and 7940 kg ha, respectively) were obtained by 60 kg ha™
of ZS application, which was 36 and 6.6% higher than the control treatment (no-fertilization), respectively. All
studied traits showed an increasing trend with increasing the amount of CM consumption, so that their highest
values were obtained when 30 tons ha* of CM was applied. Seed yield (2564 kg ha™) at the highest CM level
was 138% more than the control treatment and ultimately led to a 14.4% increase in the harvest index.

Conclusion:

Millet (Panicum miliaceum L.) is a cereal plant cultivated for its grain, mostly in Asia and North America. It
is a warm-season grass with a short growing season and low moisture requirement that is capable of producing
food or feed where other grain crops would fail. Chemical fertilizer treatment (NPK) also improved all traits
related to plant growth and yield compared to control as well as some other fertilization treatments. Modifying
the physical properties of the soil and the availability of nutrients for millet plants can be a major reason for the
increased yield and growth of the plant. Also, the results showed that consumption of zinc sulfate at 60 kg.ha
increased yield and yield components of common millet, but consumption of 90 kg.ha* of this fertilizer reduced
the studied traits. In addition, the results of this experiment showed a significant difference between four levels
of manure so that the highest grain yield of studied millet was obtained from 30 tons per hectare of manure.
According to the test results, it can be stated that the application of zinc sulfate at a rate of 60 kg per hectare
increased the yield and yield components of millet and therefore is introduced as the desired amount of fertilizer
to achieve ideal yield.

Keywords: Chemical fertilizer, Fertile tiller, Seed weight, Seed yield, Yield components.
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Table 1. Some fundamental physical and chemical properties of soil of the experimental site

b Silt  Clay Sand

59 o yansd ]

u’i b

i Jl ey oM

S Culan STy

P i i 0, -1 0, -1
Texrure % (mg.kg™) N Available nitrogen (%) K (mg.kg?) (%) Ec (ds.m™) pH
Py Y 12 0.03 250 05 5.6 75
Loam

P S eS Ver g (Clid pow mie ) Hhud LS 53 Sl
5 il 390 S ) 5 (plty Sl gio J) oy o
WL e cpl (6ybel dunslie (¢ly (Hussain et al., 2010) c.é,5

E5ome sl Slilgus 5 (o> 355 Bpas I Lol (5)lo S5
3y9 (Hdlaai JolS slacSoly il B 5 55 )Ly Jlowi Y
55,5 15 adllae

J=l oSl gyl B o Jo)5S1e 5oty ilel

6515 355 ol uialoj] (sl s Iyl 1S5 s by ol
Ve 9P o) g9y Cllgu g (LS > (5 ¥e 5 Ve e i)
A )8 S S 3l g 98l 9 (LS 3 p ek
bt 355 olass (l 3 b 485 )l ) plerd Aald lgie
VB oyl amsie jl) 39yt S )3 £S5 ks V0 Jols NPK

Pl 385 o bowws Oluogad =) Jaaa dald!
Table 2. Chemical properties of manure

‘_;ﬂ a5l M}g‘;& M.MJS

ol phed
O.M. (%) Mg (%) Ca(%) Na(%) K (%)

373 BT Vv BPCYR~ N | PN RES
P(%) N(%) pH EC (dS.m)

80 0.32 1.9 0.15

0.5 2.5 8.5 14




1F) 5l Voylous NF wlor (65 ,9liss’ ol pgs 4yl (W

Pl g > JoSusly dasi g gy > doxiy Sl (yhyled (w9 45
Cdo e glgied ol 208 dagl (Sile (85 ) e 5 €85
S ay Slio ol 5 SeJl g 2S5 5 3550
OB 3l xS ol ) oSl il Sl ey g 0l cutly
ol s (12285 )13 3ome (slacSy o L JsSily laals
2 5 el FA Saedy (] (193 gSl ol o 41 0lS s,
O Soid 3l ey 5 aS 0ald 1,8 01,8 il 4o Ve gled
(ST 405) 015 cadlsy Sy gy (gl IS 555 xSl i
Sjglgn 3Sdas plgieds (SB daw (VU jlons cutlyy (alS
SHlaash oilulis laol ab 5 Sae (6050501 gl 00,8 s
g o Cubdly gy sl &l (g w9 C85 D0 JSl
w2l 2ySles plyie; Ly gy 00l Sts sladily g Sk
3y Slos Cand bl p sl (adld w9 13,5 CuF &l
el Caoddy Voo s So5elgn 3,5des 4 aild

rSojll cap 1Bl (g9, pais (giome (6 S0l
Soas Ol (08 S sladigas lu] wls g9y pate (sgime
2 VB (glod 1 (s 5 2505 0305 )13 Gz sl (19, ]
s S diged g g B juS B el YA Gtods ol 5 Sl
Yo Gaedn g oad o Jloy 93 Syl sl (g (0 Ve
9 458,51, 801, 8 Slw a0 VO glod > O Gl (g5, dddd
L g osilay (ow (o Vo v oo 4 shatie Of L) ladiges ] 51 am
£3Y laseds aad Bl ladsgel 5l .aud Blo ( Slo el
-ojlasl sl Cds oK I ool b (69, paie liwe g atdly
A28 xS

aeslio SAS (9.3) bl 5l oslil Uy (5ol llors
o 3 (LSD) o sine gl Bl (0] Loy 53 1o Sl
N8l 5l 5 slayldged ) Cage b plomil doy> iy Sl
A edlawl Excel

d)b;r;"" )9_L>4_g $9) C;Lé.]y» )Lo.u JL;.:] &5 ob uLwU @Lu
P eSS Fe S (Y Joae) ol )15 ,5b cos ) o3 ¢l

o a8 b ooliul Sialig 15) (Jgeme ()] jl B Cux
e 9 oLl b e g (65ygliS Sliiog S5
b cadls | 15 azim g lojl glal Caa i 350 ej 2238
O 2y el o ado g 3 b 03 p5ed oS elylS
A8 oMol Yol I cyenj cand (32 O sl g Sand I lnad oS
05,5 sloul e ¥XY sl b islej] slacs S cllas oyl 5l am
2 3o & 25s 1 IS5l Al 0 S, bl oS ol
0 ydy e dold b clslS apdy i S e g0 b 4 S s
2 a5 5lai 53 gl dw B 93 lacisd) g9y baydy alols g i
L5 cusS olo Cudigdy) Lawlgl ) wd g baydy ol 5 oS
oy adss (ly o S5 g )bl e s S Sl o sl
abgye slac, S mbe w »ccsls I 8 el 2 0l blxd
F a9 035 (i b)les gshaw (wlol 2 oad alore (ljnots
5 S92 4t 4 pldl (s yta o YO Bas b) SB- L o] LM
S9yldaw 295 )by ClilS b lojed (00,8 S 900 )0 Ay
sbacing) ) yie e 93 By Bos 3 dbgiye sb)S
L Jsl bl 9 0lS (b o )3 S g 05 e S
EVENRRE ST FUIJCER SN S RPURTIR:
ladig (3,5 S5 ad sl S, g, i pn alols 4 ()]
S5y Aol ipeyio )3 g ¥+ ) Hlaise (S15 4 ey S )]
ez U s als yo 53 (o Blo B+ g gy oy <3y (o 9 a3,
S (g Oogods o as)je sladile JyuS .88 plnil (S p
A Pl (CaBlS ) o ik ) Ao yo S o 3

0j) 2las (slizl g 0y b kye Slao (g pSojlul jolateds
355 5y & loadsgs 5 el & 5loj) oS 45 Sl Ao
3o 9 (ccd)S plool cuilyy oS olo dldpe ool )3 9 29y ool
dw bl g Il 5l e wu 9 (6)US" 3y 9) (slanils Sl is
Gy dw 1 jskaie pl (gl ol (gl pdiges 4 pladl (Sl i,
Wle Slao pupw 5 b Ol Bolas jobdy ag gy Sl Sl
s S jo asmy ol Jolds 0 Sas (linl 56 5 49 gla)]
Wy & e 59 9 oSl po wily olus w0l o JeSl

55l 3las 5 gy 5 oy o ol glis) (seSoial o
g gy S labls @l Bl GBls g (8,5 Jlas )0 5l gy
S Soilsl in el Jone b &l (el 1ol i) 5 ol



Vo Lzshw O pan 4 (Jeexe (Panicum miliaceum L.) g3, 0 ySlos g oy (iiSTy

Syan Jl (ol 298 Cilisea polaw (o 5> A5 oS Eld)] (o)
290 9 39 ok pluw I il o)l €Wl 2 LS 53 (5 Y
=l 355 G punn pie Hlog 4y G g5, (ghuoyd VAAY yiol58l
Gowda et al.,) 4, Ken o 1§ ks ol b Lulyer (F Joio) A
Byman pic) Wl 5 (59l 398 lasles &5 25 L (2008

33503 3] p5S oS 13, gl (st 5 oyt o (355
€] G > ol Jelgs Sl (o (lie polis ponly o5 L
Cude ) (695 395 Bpan pis & sy oo Jlad @ sl 0l (2l
05y (b sl o0 olS gl LialS crge lié Slge dgmeS
)b S g b) slame an guid (Siawly oS i)
Monl esl SIS Cusby )eS byl L2l b JT clangs
J(Singer et al., 2007) w5 o oLS Ay (sl peuwlio byl yis
395 ot duslio g Laodls il ly 08 5| Jobo ol
£l ) s 548 s s ikl slales b b (NPK) (o

i)l el .y 3929 () gxe gl HeShe (sl oy g
Oili8l o3 Y /VY dals 4 Cund (oliawdd 3557 (B ypuns jlod 40
O rbe 3 plewd g JI agS e W aled o 3.8l
355 LS )3 55 ¥r plajed Gpas sl 4 byye o)l gl
.-\_40).) \\C/YYI 45 .)9_f ‘_55) uwH )Ll'ih ).5 P).§9LS ;’ 9 L;ol.)
() ) oy (s Gl (olewd 395 Hlas 4y Cannd
LSD =10.28

120 -
100 -
80
60 -
40 -
20
0 _

Height (cm)

> N

)
& Ay“”
& ¢

(o & & Y

ly joSde s jliido (365 L pas pic) dali b dunlio jd (4365
»olS el yili 8l _dass (¥ Jada) ol iul38l sy YE/A
plosl 3 ymaie cpl G @ ) 59y pmaite cnlio ponl s Llys
S e o o e s Sein 5 Seidi bl
L ogrg opl b (Rion & Allowy, 2004) slesls caus wlS A,
el LS )3 2SS A @ g9y Slilgw 3187 ke il
OiblS o 3 YY/FF S (5 p,55lS v o b dunlio jo &g

i ) PLST) ab Vil gadge cul (F Jgaz) il
dxog 5> MS ool g ol aud Ll (5900 i polie
ady palS o )3 g ol i Jials) olS (dlady ) e
o5 Sl 5 st Glaalss) cbld als (2l slaplyl
sy baree )3 (g9) pats cale &5 A3l alpd 53 gslaes]

Khavari-Nejad et al., ) cowl 03,5 Ly ol38l as 5l iy

Sy ymais 3 L )50d 3a0 @l byl (pen 53 (2011
(Phaseolus Lyg) glas)l 4l sxe Liulidl el sl slacdale (s
Yang et ) pu5 (Khavari-Nejad et al., 2011) vulgaris L.)
4 s (Singh & Singh-Shivay, 2015) g, 4 (al., 2011
oS elis)) jials el juate cpl Vb sloclale Jy s 1als

iz i)l ae gyl 50 eld 295 Calise olaw Sl.400,5
Oli8l a y e o> 39S By ms Hlade il38l (Y Jods) 09

SN S @ DS O P &
ﬂ}a Qa}\ 9}\ q?cp Qsﬂ? ﬂ}\ ﬂ?c, Qﬁ? :O/ ﬂv}s @
AN o @S) (:‘VQ & CJB Q")Q

Fertilizer Treatment

035 €W 2 (NPK) (orleonsd aaLd b dunglie 55 (59,olilgms g (0l 395" i b lowi 51— JS0d
Fig. 1- Effect of different treatments of cow manure and zinc sulfate compared with chemical fertilizer (NPK) on millet height
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application of each fertilizer.
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Fig 2. Effect of different treatments of cow manure and zinc sulfate compared with chemical fertilizer (NPK) on number of
tiller per plant
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fertilizer. Differences of the columns that have the same letters non statistically significant at 5% (LSD)level of significance.
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Fig. 4- Effect of different treatments of cow manure and zinc sulfate compared with chemical fertilizer (NPK) on 1000-grain
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Fig. 5- Effect of different treatments of cow manure and zinc sulfate compared with chemical fertilizer (NPK) on millet grain
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Fig. 6- Effect of different treatments of cow manure and zinc sulfate compared with chemical fertilizer (NPK) on millet
biological yield
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