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ABSTRACT 4 Farm of the
Two Field trials were conducted In 2015 and 2017 ralny seasons In/;/:’!n f;j‘-’ﬂ; i”D Universlly

Natlonal Agricultural Extension and Research Llalson Service; -~
(NA ERLS‘M%Z) North Central Zone, Badeggi (945N and 7°31'E) within the Ssulz’é;‘f!"ajq;wee’
Savannah (o test the effect of intra-row spacing and nitrogen rates on gr owth an h{ e Inithrow
Sorghum (Sorghum bicolor L) Var.64DTN, The Ireatment was made up afz 5 f eN/ha) Split
spacing (30, 50 and 70cm) combined with four nitrogen rates (0, 60, 90 and | . g ;hmv;t o
plot design was used for the experiment and replicated three times The results avz e aves
intra-row spacing had a significant influence on plant height, total dry maller,a Z:,m ne;r e ogen
per plant and grain yield but had no effect on stand count. Nelther intra-row spacing cant

had an ceffect on panicle length. Nitrogen application was al:\'a observed 1o have ;éil’; =
influcnce on all the characters mentloned earller. The closel intra-row spacing of g

41.07% and 45.71% increase in yield in 2015 and 2017 respectively over the widest spacing Ug
70cm. the response of Sweet Sorghum yield to nitrogen was up to 90 and 120kg N/ha in 201 5 an
2017 respectively. The increase in yleld when these responses were compared lo plot that did not
receive nitrogen was 33.15% and 19.37% for 2015 and 2017 respectively.

Keywords: Nitrogen, Intra-row spacing, Sweet Sorghum Var.64DTN-

INTRODUCTION .
Sorghum (Sorghum bicolor L.) commonly referred to as Guinea Comn in West Africa. Sweet Sorghum is similar to

grain sorghum except for its juice rich sugary stalks that grow rapidly, yielding higher biomass. Sweet sorghum
consist of approximately 75% cane, 10% leaves, 5% seeds and 10% roots by weight (Grassi ef af; 2002). The crop
like the grain sorghum produces grain which can be harvested for human consumption and accumulates sweet juice
in its stalk which can be extracted and processed to syrup or fermented to produce ethanol. The materials remaining
after the extraction for the juice called bagasse used as animal feed. The starch from the grains may also be
fermented to produce ethanol (Mutepe ef al, 2012). It is a bioenergy crop which accumulate large amount of
fermentable sugar in its stalk in a similar way to sugarcane. It is grown mainly for syrup production in USA
especially on small scale and for bioethanol production in India and elsewhere (Rao er al, 2009, and Itan er al.,
2012). Its rationing ability enable multiple harvests per season, a feature that could expand the geographical range
of Sorghum cultivation (Rao ef al, 2013). Egharevba (1979) reported the use of sorghum in local recipes like
Tuwo, Akamu and Kunu in Nigeria. Even though sorghum adapt to wide ecological conditions the yield still
remains low under the traditional farming practice.

Several workers suggested improved management practices in order to increase the yield of sorghum. This include
using optimum plant population Dogger (1970), mineral nutrition especially nitrogen. Abubakar ;3, al.. (2012)
reported that nitrogen increase the plumpness of cereal grain and their percentage protein and also aid the u.t-ili;xugn
of Potassium and Phosphorus. Sorghum was observed to respond to applied nitrogen and the additional fertilizer
was necessary for optimum yield. Nitrogen was reported to increase plant height, leaf area index_ ¢ nal fe e
relative growth rate and dry weight per plant, Net assimilation rate NAR, CGR, RGR and AGR :’ba;‘r’n%r(();gl 1) ¢

The g]'ajn )’iCld of Sorghum was also observed to increase with incrcase in N'trogcn up to 120k N/ha J a
- - 1 t - g a a iya ¢ di
(20]3). However, Mani (2004) reponcd yleld response ofimpmved sorghum up lSOkg N/'hal. Intra Tow Spdhc>ir ‘-( _\lk
. . v ° = g { d IE i

duration of rainfall Filho er al. (2012), Filho ef af (2012) re i

dur 3 2). » (2U12) reported decrease in sg i ith decreas<
In intra-row spacing 70 — 25cm, while Garg and Kayode (2003) reported that wid;rgh s;::: iﬁ la“u“ helghld “'mu(:ﬁ.rf.cv
of the stem. Sorghum grain yield was reported to increase using 30cm intra-row spacing (Hirrisc?;ajle ‘;873‘) o

Egharevba (2011) observed that adopting 75-80cm X 35cm in the S

i . B . 5.5 @ Oulhcm and N 1 Zone
of Nigenia, resul!ed in pruﬁls'c_ nllf:nng which is not beneficial to ultimare yield °fs:$;.‘em G[;:m.m Savannah { -
o sor-ghum N . ﬁ:rulml_mn and plant population especially the improved Va:m = s m: N
conceived to.d:lenmnc the best intra-row spacing and optimum N rate for maxim etes this expenimen’
Sorghum variety (64 DTN). um growth and yield of 5 -
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pents were conducted 2 '
and_Research Liaisoy,
E4SN and 7°31'g)
B iited of three intraerow
split plot design was

015 ang 204

Service niny se

+ Ahmay ason af the Research Farm of the Natlonal Agricultural
thin ()¢ Sout)ie ) |lcl‘|u University, Zarin (NAERLS/ABU) North Centrnl Zonc,
Pacing (30, so undrg()(c}umEn Savannnh ccological Zone of Nigerin, The trentments

used wil, three rcplicntlo:,‘;) combined with four nltrggcn levels (0, 60, 90 and 120kg

variety 64 DTN obtaineq

' from z .
S\R/ABU) Was uscd as a tegy CToOp, The Iin';‘“"‘"c of Agricultural Rescarch, Ahmndu Bella Unlversity Zaria
% and net plots were 17,95 d was

i, and 15,71 re .pmpmd by harrowing and ridgesof 75cm npart were mande, The
S ment combinations. Thinning tq one, two Spectively. Sceds were sown ot intrn-row spacing dictated by the
“xing, respectively. This was done 1 ;1\n‘ Bl 'hf“ Plapts per stand was dono for the 30, S0 und 70cm intra-row
238 weeks after sowing (WAS) using I:mf“n uniform plant population per hectare, Weeds were controlled at 3
Shsed for physio-chemeial P“’Pmicx‘mi’:k; j“"d sumples were collected from the field at 0-30cm depth and
ganic carbon, 10w total nitrogen g ow “x;\hnngnc:brll": ll;;zcczdurcs. The soil was a sandy loam with low pH, low
Jfirst dose of nitrogen and by .
: horus — ; potussium were applied In form of NPK 15:15:15 by side
s:::{!m (-32';":Np)m[zssst]ml\tchm nbpphcd Al 30!‘8 cach of P,0, [lII’ld K;0. The sccond dose of nitrogen was
count, plant heighe, numbcrpcffﬁ ‘ e alance of Nitrogen s dictated by the treatment combinations. Data on
i llected and ﬂl;nlyscd usi caves per plant, dry matter per plant, flag leaf aren, panlcle length and yield
= Th € using the general lincar model in SAS (SAS, 1989) ns described by Snedecor and
Coslir (1967). The means were separated using Duncan Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

Effect of Intra-row spacing and
‘results of the soil analysis

T 1 phosphorus and

yicld of sorghum

varied as sh'mm in Table 1. The soil chemical properties was generally low in
n. The clectrical conductivity (EC) value of the sojl (0.08 and 0.9ds/m?) indicated
result (Table 1), the soil textural class at the experimental site was

. nding to alkaline (5.40 to 6.0) condition in water indicating modernte soil
dition for sorghum production (kamprath, 2009).

Iatra- ‘s:v spacing had no effect on stand count in both years (Table 2). Plant height was significantly affected by
: v spacing in 2015 and 2017, and S0cm intra-row spacing was observed to give significantly higher plant
gt -i't!llan 70cm spacing which was in tum significantly higher than 30cm intra-row spacing in both years (Table
_MLH g the 2015 cropping 30cm intra-row spacing gave significantly higher number of leaves per plant than S0
1 70cm intra-row spacing which were statistically similar, however, in 2017 the trend was reversed with 50 and
e Sﬂacing being at par with one another but significantly higher than 30cm intra-row spacing. Widcly spaced
Bants might have had more environmental resources for growth hence more leaves per plant than the closcly spaced
PSS, This is especially true for sorghum that is a heavy feeder with high light requirement as observed by Evans,
2013).

The dry matter per plant was significantly afTected in 2015 onl)f. The gloscst intra-row spacing (30cm) produced
fatistical ly higher dry matter per plant than 50 and 70cm spacing. This trend could be duc to the effect of less
ion under this spacing, especially under optimum fertilizer condition as mdlcnlc'd on the number of leaves
nt. In the same year, 2015, there were more lcaves per plant under .30cm spacing, which provided more
nthetic surface for assimilate production and translocation, thus affecting subsequent dry matler prpduclion.
b o (he findings of Mani ¢r al. (2007), who rcpfmcd maximum dry matter pn.adu‘cnon with closer
Pmp under heavy fertilization. The flag leaves arca and panicle Icng.lh were not uﬂ'tfclcd significantly by inl‘m-
W s ing. The grain yield of sorghum was influenced significantly in both years fvuh 39?m ]nlrn-row spacing
llich were at par ﬁh oy;lc statistically. The increase in yicld might be duc to better light utilization by the closcly

‘ i ing. The observation is similar to that of Ishaq and Babckir
&0 plan i dry matter for grain filling.
- ts, hence higher dry

1

! N ; f Sorghum _ .

‘ (Nﬂrogen on Grmyth_;nd x":g;ucnc?é by nitrogen application in 2015 and it was observed that 60, 90
;".. Stand count was slg_"'.l;n:nt);y higher stand count than the control plot (Table 2.) Nitrogen application

3 kg_tha Snrt;lduc:i:d Slg'nvla;corme cmerging secdling through its effect on cell division, clongation and tissue

-2 e growth and survi :

‘:"

R o itrogen application in both ycars. In 2015 application of 120kg N/ha
18ht Wals snglr;lﬁculntl)v ;:;T::l:;il t’h)'e [:g?f Nitrzge" rates though ot par with 60kg N/ha which was in tum
Stificantly taller plants
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017 1 s were statistically similar n h;
stntistically similar 1o 90kg Nfa. [n 2017 trial, plant that had 90 and 120kg N/ha B 6 1 nhr’g:

but produccd significantly taller plants than 60kg N/ha and the control. Increase
application was reported by Abubakar es af, (2012). -
. N - C:lﬁ- ’rhc ml'l m "h:l

The number of leaves per plant was significantly affected by nitrogen appl.'c?:“m ::n!mm-u' {ly in terms of nerb:,“J;
years was similar with plants that received 90 and 120kg N/ha being sum :—;ﬂt eceived 60kg N/ha which vy Y
leaves per plant but produced signlficantly more leaves per plant than leum were not significantly influencey by
turn significantly higher than the control. The flag leal arca and panicle leng!  application of 90kg N, |
nitrogen. However, Absyomi (2014) reported increase in Leaf Ami md;':cz:ymngpmdnﬂion i““’fdun:
Sorghum. Nitrogen application of 90kg N/ha was equally observed o Incre dry matter per plant than all nitrg,,,
The control plots that did rot receive nitrogen produccd significantly Jower ‘

tonificance betw
rats tested, though stafstically at par with 60kg N/ha In 2015 and 2017- ﬁ"mﬁam per plant i .
and 50kg N/ha a5 well as benween 90 and 120kg Niho, wlth respeet ilable for assimilate produg,

trials. The incresse in dry manter could be due 1o increase in number of Jeaves ava

and translocation and storage. .
The grain yield was significantly increased by nitrogen applicatlon up 0 Wkrgrrgl;nhl‘i lzlieilgsnsmn b hi;,:
2017 (Tabe 2). The yield could be as a result of good dry matter production % 820 e
aumber of leaves. Increase In yield of sorghum duc 1o nitrogen application parted

(Gablanti e7 al, 2011, Obilana [983).

Intra-Row Spacing and Nitrogen Inleraction on Growih gnd Yicld of sﬂ‘ﬁ 2 120kg in 2015 tial an
Significant inleraction between intra-row spacing and nitrogen was 0 4 jart_ height! Ghan all m}.z,
Application of 90kg N/ha and 30cm intra-row spacing gave sngn.iﬁc:.mtly 'Shg"_ pTc.ml iicemetlon was gt
reatments combinations except 120kg N/ha and 30cm intra-row spacing (Table 32:1:11':\33 :vith e Tiaiion of Jﬁ.ﬁ
observed on Sorghum grain yield in 2015 trial and the highest grain ?'lf-'ld was qlh gt e
90 or 120kg N/ha and 30cm intra-row spacing (Table 4). The ylcld'mcn:ns: wi dgllcr L rc -
spacing could be duc to maximum dry matter production for grain filling that was made possible SAry 0 1?9“
plants that trapped most of the photosynthetically active radiation, more number of !cav-:n pcrrgr ks msmv_,'_cd
more surfaces for photosynthesis and assimilate production. This result agreed with that o Ojima
(1993).

Considering the main effect and the Interaction, closer spacing seems (0 favour qu: growth and yield of sorghum
On the other hand 90kg N/ha was found to be adequate for good growth and yield of sorg,hum ot Bod=ggi. Th:
interaction effect have shown that 30cm intra-row spacing and 90kg N/ha gave a hlgl]cr yicld that was comparable
to 30cm and 120kg N/ha combinztion, For economlc reason 30cm intra-row spacing and 90kg N/ha could te
recommended for sorghwn production in Badeggi, Niger State.
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Table 1:Physico-chemical properties of Soils fram 0-30cm at Experimental Site Badeggl During 2015 and
2017 Rainy Scason,

Soil Properties 2015 2017
Properties Skze (g/Kg)
Cly 130 110
Silt 150 140
Sand 720 750
Chemical Properties Sandy-Loam Sandy Lonm
PP (H,0; 1:2:5 wiv) 5.40 6,10
P (0.01M CaCly; 2.5 w/v) 6.20 6.60
Exchange Acidity (Cmolkg soil) 0.05 0.06
Electrical Conductivity (mg/kg) 0,08 0.09
Bray/P (mg/k) 6.40 7.55
Organic Carbon (g/kg) 4.10 570
Total N (g/kg) 0.18 0.31
Exchangeable Catlons (CmoVkg)
K (Cmol/kg) 0.17 0.25
Ca (Cmol/kg) 4.15 5.25
Mg (Cmolkg) 0.45 091
Na(Cmol/kg) 023 029
CEC K (Cmol/kg) 5.65 6.75
Z!nlcrn(;tn;ﬂlcro Nutricnts (Cmol/kg) . -
0.05 0.07

Sodium Adsorption Ratio (SAR)

_Percent Base Saturation (PBS) :
Source; Soil samples as analyscd at the Soil De
State, Nigeria.

84.20 88.60
partment, Federal University of Technology (FUT), Minna, Niger

Scanned with CamScanner



- 21 3oy dnngy sumung Jmsn 22UTIIUFIS JO |IAI] 248 Y0 JuAYIp Anumayiudis Jou aJw UWn|od v Uiy (s)ana)] swies Ay \NIA poM0]j0o] SUTAN

uonowIAU|

A uaJonIN
SN SN SN SN SN SN SN SN SN SN SN . SN SN x Jupondg
Lo6vr B'6F 86’0 1€'1 £8°1 13 097¢ 9¢°c oo 1€°0 £8°0 <80 76’0 £8'0 FdS
0L L9LIST +0T €1 (YA opLl OT1E WWS78C AT 0E°11 o208 WO6LSL o’el O 11 174}
oL El6l 11181 o’lc 0'tC CELl S ERI AN T2 «869C APl Norara . E°08 qcl’cL PEl m0°0l 06
A AN -98°c09 Lpe L'sc S8l £Lel x1L1T x08°61 JTl 0t01 IrLL qEShL 0°Cl O°11 09
plECLS Or'aLy £1c Loc STl L'881 pOF°L 18761 »£6'8 ,10°6 298°8 298'95 L 0’8 0
uy/3y uaSonIN
L6 6t 98’61 860 1€°1 r6'l £8°l 09'C 9¢'C ot'o 1eo £8°0 [4: 4] 1670 £8°0 FS
LB9011 396°59°01 L'TT T grl 6°291 ov'ec JEL91 SLT1 6T11 JLER 908, 0'€El ool oL
JILILLL 8T 8601 1'tc ccl L€91 tLel o§°6l Ll JATPL OUtl 1668 88°06 0Tl ool 0s
QOLEST SL6Er] L'EC 1'vT 1"€81 £'981 19T 009T  GITEl SE'TI HIEPL .90°¢L 0'tl o'l o€
(w>) Jurouds
L10cC §1oc 10T ({114 £10T s10c £10C sioc 10T s10c L10T $10T L10T s10T mol-enu|
SVA\
(u) (;w2) <1 WO[d/SRATYT]
(Ty/2Y) PIRIA UrRID pSua] 3paiuey vary Jexq 3o wrejdaaney Qg Jo aquinN (u) w3y e g nmo) pueis sjusuneal]

‘jJ3apug yu UOSBIS Auysy L10T pus S10T wngduog jo pPRIA PUB YImoan) uo s)ey uddo)iN pur durduds smo-vnu] Jo 13])9 1T dquL

LT 8102 "0 01 — 8 "DIBTINf° Qagoog 7o doa) ‘aoudsafuo) ponunp ips fo sSuipadsosy

Scanned with CamScanner



I. i—ii Proceedings of 5 an L
s nual C onference

: ' C A vele J = d 0’8 275

e J:Inlm-“o“' Spacing ang Nltrogen Ry rop Sclence Saclety of Nigerla, 8— 10 Oct., 2 t

b les Internction an Plant Helght (cm) of Sorghum al 12 WAS o

i

I

Treatments 30 Intra-Row Spacing (cm) —
Nitrogen (kg N/ha) ) S0 70
0 4625 ' : = N
60 7 552 55,92° 39.67"
0 ey wot s
120 Pl P 15.67 g 8.42°
SEx i 65.08° ,/ 66.92
B

[lowed with same len o = -
:énm[nffcnl:w using D elter(s) within a column or row arc not significantly different at 5% level of

Table 4_521"_'10“' spacing and Nitrogen rafes Interaction on grain yleld (kg/ha) of sorgum at Badeggl-

Intra-Row Spacing (cm)

Treatments 30 ;
Nitrogen (kg N/ha) 0 !
0 482.3' 417.4* 3813
60 879.8° 783.7° 571.7%
90 1287.7 10073¢ 988.7*
120 1374.3" 1234.3° 1097.7°
. SE+

Means followed with same letter(s) within a column or row are not sign ificantly different at 5% Jevel of
ificance using DMRT.
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