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RBSTRACT

A ficld experiment was conducted during the wet season
of 1987 on the Institute for Agricultural Research (I1.A.R.)
form ot Semaoru, 2eric, to study the effect of sowing dete and
time cf nitrogen spplicetion on yield and yield components of

sorghum (Scrghum bicolor (Le) Mocnch) varietics; semsorg 17

end semsorg 54

Eerly sowing (June 24) significantly increased stover
yicle, shoot height, number of days to 50% flowering, 1000-grain
weight ond percentage bird demage. Sowing on July 15 resulted
in higher grain weight per panicle end grain yield kg/ha.
However, sowing deate had no significant effect on percentage
nitrogen and crude protein content of the groein, number of
panicles per unit area, panicle length and number of seeds per

ponicleo.

Time of nitrogen applicntion had significent effect on
ptover yield st 6 weeks after sowing, but no significant effect
wns observed in other parametcrs measured. However,
opplicetion of nitrogen in two equal splits at sowing end at
gix wecks after sowing resulted in slightly longer penicles,
more number of days to 50% flowering, number of penicles per
unit orca, higher grein weight per panicle, 1000-grain weight
number of sceds per panicle and grain yield. On the other
hond, signle aopplication ot sowing resulted in taller plants

ond higher nitrogen and crude protein content of the grain.



viii

With regard to variety, significantly higher number of
panicles per unit ares, number of seeds per ponicle, and gtrain
yicld wens obtailned from semsorg 5, wheress, samsorg 17 was
ouperior in shoct height, panicle length, grain weight per
prnicle and 1000-grzin weight.

For the atteinment of higher groin yield, samsnrg 17
ohould be sown eerly (June 24), while sowing of samsorg 5
should be delayed to July 15. Nitrogen should be applied in
equal splits, half nt sowing antd remaining holf at six weeks

cfter sowinge.

Coefficient of correlation (r) showed that growth and
yicld components such as number of panicles per unit area
(r=0.605%*), number of seed per panicle (r=0,45**), panicle
lenoth (r=0.330%*) and grein weight per panicle (r=0.29%)

were positively and significently correleted with grain yield.
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‘Chopter 1

.INTRODULCT ION

Groin sorghum {Sorghum bieolor (L.} Moench) alsn called

guinen corn, is extensively cultiveted in the tropics,
subtropics gnd temperate zones, sorghum ranks fourth in
1mpnrtancé among the world's cerzals after wheet, rice and

moize {(Doggett, 1970).

Sorghum, unlike other ceregals tolerates hot and dry
conctitions, It grows well on light solls and perfnrm”
satisfoctorily on heovy snils, even when subjected to
tomporary water-logging (Kramor and Rosa, 1970). Scrghum

toleretes sallnity and alkalinity falrly well.

World preoduction is currontly estimeted to bhe 20.6
million tonnee (Anonymous, 1980),. In Nigeria, sorghum
pccuplies about 46% of the totol langd arca devnted to cereal
procduction and accounts For 50% of the toinl ceresl production
(6rleko, 1986). In 1977, about 4.8 millipn tonnes of sorqghum
gucing were produced from about 6.8 miliion hectores, mainly

in northern Niogerin,.

Sorghum has bren g potential source of food, feed énd
Lodustrial row material. It is mostly grown as o gtople food
gcrop in Africe ond Asis end for livestock feed aond industrinol
purpcses in U.S.A. and Europee In Nigeria, different parts
of the sorghum plant are put to verious uses. The stalks aro

usedd for fencing, thotching, mets, boskets, window and doar



blincs and fucle Thz pith of the stelk is used For moking
toys for smell childrens The dry leaves and stnlks arc used
for livestock feed (Oyeleke, 1981)e The grains can be cnoked
mii enten 18 rice or used in meking couscous (Leaky and
Wills, 1977)s In the industries sorghum grain can be used
fur mokingc beer, flour, starch, wax, sugar and automobile

fuel (Richord gt al., 1974).

Sorghum production vories from place to pleace dur to
voricticn An climate and agronomic practices. The maximum
potentisl yield of sorghum have not been achieved. Yield on
formers field 1s about o633 ton/ha (Elemo and Obilana, 1985),
wherenos, yvield of up to 5.5 ten/he have been reportod with
commeycinl hybricds elsewhere (Plcket and Oswelt, 1971). The
low yields sre 28 a result of limited omount of rainfall and
poor distribution, lack of proper fertilizotion and poor
pest and discease control proctices coupled with habit of
planting sorghum letes The optimum sowing date for sorghum
is between Moy=-Jdune, =% the establishment of the rainy season
and deley in sowing was reported to decrense yield (Kowal
and Kassom, 1975). UWhereas, 2orly sowing of the short seasan

voricty wes observed to decresse yield (Anonymous, 1977).

The eppropriate time to apply nitrogen fortilizer on
sorghum depends on the climonte, spll and crop varletye The
responsc of improved vericties to time of nitrogen application

vaorics with that of the locel vericties (Wyne ond Marlove,



1979). Research work by Shorma et al. (1980) showed that
fliffercnt times of nlteogen epplication bad no gignificant
influcnce on grain yicld of sorghume. HKalgama (1978) reported
higher grain yicld from split epplicotion of nitrogon, helf
nt ecwing end half nt B weeks after sowing. However, Torfa
(1967) observed that split applicaticn with half dosc et

3 weeks after sowlng and hplf at 8 weeks after socwlng gave

hiohor grain yieldd,

Gpveral studies hove been done on the effect of sowling
dote and tlme of nitrogen epplication on semsorg 17, but
j;ublished resgarch on the offect of sowing date and time of
nitrocgen application on samsnrg 5 1s rether 1imited.
Therefore, the need to collect more information coupled with
the increasing importonce of gorghum in the industrics, that
the present investigations are carried out with the following

nhjcctives:-

1« To evaluate the effect of scwlng date ond time of
nitrogen application on yield and yield components

of sorghum varietiecs.

2. To determine the intercctions between sowlng detc
ant time of nitrogen application on yield and yield

camponcnts of sorghum. "



Chapter 2

LITERATURE REVIEW

2.1 Effect of Westher on Snuing Date

A sced is 8 miniature plont with o well defined genotype
ant! yield potential. The expressed chorocteristics of the
finol plont are, however, subject to modification by the type
of environment in which the seeds are grown. The climatic
constroint to sorghum production in thec tropics is primerily
vrier, this is &5 » result of vnriability on the onset of

ronins from year to year ond from place to ploce.

In tropicel climgtes, length of maturity of a voriety
ong problems of infection by discrses and attack by pests
determing the sowing date. Doggett (1970) observed thot in
must Africen countries, the optimum dote of sowing is at the
onsgt o©of rein showers. Eorly sowing results in utilization
of thc dry sceson nitrogen build up relesscd as a flush of
nitrote on the first rnins (Birch, 1958). In an experiment
o estoblish the optimum sowing dote for early ond lnte
moturing sorghum varietics during the 1974 growing season,
fnone (1974) found thot the short-sesson voriety when planted
corly, the grains matured during the reins which cause moulding
of the hends. The longesesson variety when planted late were
(lifficult to esteblish and did not head. He further observer

that plonts sown late werc week, and hed poor growth. Russel



(1963) stated that planting delayed for 2 = 3 wecks can cnuse
o 50% reduction in yicld., A delay in planting often results
in scvere shootfly domage and midge infestation late in the
serson,  Other workers whn geve similor reports include

(Firk ond Kandam, 1979; Roo and Paul, 1979; Jotwani et nl.,

1976 ond Summers 2t al., 1978).

2.2 Effect of Variety on Sngghum Plant Growth

Differences in growth and drymatter yicld among sorghum
voricties have been reported by verious workers. Chiezey
(1961) nt Semaru, while working on physiological and
mrrhological determinants of grain yield in sorghum reported
oirnificant differenees in plant height among the cultivars.

He further reported that stover yicld, plant height, and length
of penicle were influenced by cultivar. Onyibe (1987) working
with three sorghum verietics, semsorg 17, samsorg 28 and

snmsorg 31, noted thet, samsorg 17 produced teller plonts.

2.3 Effect of Variety on Yield and Yield Components

of Gronin Sarghum

The yield of sorghum crop can be influenced by cultural
proctices, environmental fnctors and crop varietye Elemo
ont! Cbilane (1985) reported an aversge grain yield of 2.24
ton/ho with openepollinoted sorghum verieties, while yiclds
of up to & ton/he with improved cultivars have been reported
by Goldsworthy (1970). VYield superiority of improved sorghum

vericties have slso been reported by Clegg et sl. (1973),



Unyibe (1987) and Delton (1967). However, Obilanea end
El-Rouby (1978) while determing comparative performance of
improved sorghum varieties, reported that the local variety
yiclded as much ans the improved verities. Number of heads per
aquorec meter and number of greins per head alsc veries with

cultiver.

2.4 Effect of Veriety on Chemicel Compositicn of

Grein Sorghum

There is very little dota s regerds varietal effect on
chemicel composition of sorghum grains. However, Doggett
(1970) reported lower protein content in the improved sorghum
voricties. Rooney (1970) in on experiment with three sorghum
hybricds to determine the influence of environment on the
protein concent observed that the lower yielding hybrid
(Mortin variety) wes significently higher in crude protein
content. He further stated that aveilable soil nutrients,
oncd the veriety pley an importent role in influencing level

ot the protein in the graine

2,5 Effect of Sowing Date on Sorghum Plant Growth

The growth and development of crops cam be influenced by
ooronomic practices. Scwing date is one of these ngronomic
practices that can effect growth of sorghum. Kudasomannavor
et sle (1984) working with tuo sorghum cultivers reported that
total stover per plant and rete of stover production were not

offected by 1late sowing up to November 16. However, Mirh=dil



et al. (1979) working with sorghum sown at 15 days interval
(from May 1 to July 15)found that delay in sowing to May 15
increesed the dry weight of the stem. Arkel (1980) using
sorghum and meize in the high lends of Kenye reported losses
in stover wlth delay in sowing. He further stated that early
sowing proved more importont for grain than for forege yield.
S§imilar results were slso reported by Han et al. (1985), and
Andrews (1973). Kassam and Andrews (1975) compared the
performence of samsorg 17 (SK 5912) a photosensitive Nigeriah
sorghum ot Semaru in 10 sowlngs. They observed that growth
generally decreosed with deley in scwing, but there was
little difference in crop growth in the first three sowings of
Mey 7, 14 and 21. Ogunlele (1982) ot Samaru in triasl with
two sorghum varieties, samsorg 20 (L187) and samsorg 2 (HP3)
sown on 6 dates reported e significont reduction in stover
vield with delay in sowing. Total number of leaves and plant
height were reported to decresse with delay in sowing (Kessam
and Andrews, 1975). Ogunlele (1985) roted reduction in

gtover yield with late sowing of sorghum.

2.6 Effect of Sowing Date on Yield of Grain Sexghum

A rellable egtimnte of the start of the rainy season is
very important in tropical egriculture. The estiblishment of
the crops early in the season means higher yields (stesnton
ond Wiebe, 1953; and Andrews, 1975). Lete plenting results in
low yiglds because of the limited period the crop gets for its

vegetative growth. Working with ten sorghum hybrids sown on
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nine datea fram Seﬁtember 21st to January 18, Assis et al.,
{1979) found thet graln yields were highest in seuén hybrids
ot the earliest sowlng date and in the ather three hybrids

at the third sowing dates Singh (1976) while studying the
effectlnf sowing date on the performaonce of groin aorghum in
Indip, pointed out that after the cnset of the munadun, .
every delay in sowing resulted in substantial yleld reduction
which range from 37 to 318.8kg grain/ha/day. Decrease in
‘grein yield with deley in sowing wes also reported by

Facheco gt sl, (1984} and Pretorious and Human (1383).

Kassam and Andrews (1975) observed a decline in groin
yield with deley in sowing at Somara, but stated thet date of
heacing, antd initiation were ilttle affected by socwing date.
In an experiment with sorghum varleties (samsorg 2 and Bauchi
local) at Kanma, Nigerlie, eemsorg € was obscrved to give its
highest gréin vield with the second aauing date, though the
tdifferences in grain yleld between the first and second scwing
date wag not significent, Bauchi iocel gave its highest yleld
with the first sowing dete (Anonymoue, 1587). He further
.observed that successive sowling of Bauchi local from June
21, resulted in decreese in grein yleld by about 20%.
Dgunlele (1983) ot Samaru aend Mokwa, using samsorg 2, 20, 17
ond 35%zach sown on eix different detes, found that delay ip
sowing efter June 19 reduced grein yield by 44%. Keseam pnd
Andrews (1975) repurtgd g8 decremse in totzl greim weight at a

rote of 360kg/ha/week with delay in sowing after May 26. They
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further chserved that each week;a.delay in souwing after

Moy 12 shortenesd the total growth cycle by 5.9 and 6.0 daya.
Triols with Sameorg 2 and Samecrg 20 sown &t Filve dates

(Jure 3 to July 24) wps aobserved tg reduced haoth grain and
gtrow yield of Semscrg 20; whereas, late scwn Samsorg 2 yielded
more graiﬁa than when sown early (Ogunicla, 1985). He further
reported that greln yiéld varled fram 825 to 1625 kg/ha in
Somsorg 2 and from 675 to 2476 kg/ha in Samsorg 20. He
ottributed the yleld losses to shootfly atteck end low soll

maisture when the crops are sown late.

2.7 Effect of Sowing Date on Yield Components

af Grain Snrgbum

The vield of sorghum Crop can be broken down into several

R

compunents such as number of heads per plent, number of seeds
per heed, seed welght and 1000-grain weight. At a glven
population number of seeds per head 1s ugually the moat
important component of yield (Kambal and Webster, 1966).

Sigh (1982) reported that, the sorghum variety (CSH-5)
produced best gquqlity sced in terms of seedling vigour and
higher 1000-grain welght when sown early than when sown lote.
Ogunlela (1902) working at Semaru, ochbserved a significant
reduction in number of graine per head as sowing was delayed.
Kassam and Andrews (1972) also at Samaru, notad a decrease in
graln weight and number of grains per heasd wlth every weck

delay in sowing, but harvested index incregsed from the first

to the second sowings and theresfter decreased aherply. Ogunlela
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(1905) in an experiment with Samsorg 2 and 20, reported that
lote sowing reduced panicle weight, grain number and grain

weight of Samsorg 20, but incressed grain number of Semsorg 2.

2.0 Effect of Time of Nitrogen Application
on _Sorghum Plant Growth

Time of fertilizer epplication depends on climete, the
crop, so0il end alsc on the mobility of the particular
nutrient to be epplied. Potassium and phosphate fertilizers
which were hardly leached are often applied at once during
lond preparation or at sowing. On the other hand, nitrogen
fertilizers which are generally susceptible to lesching, are
opplied at different times during the growing season or st
different stages of growth and development of the crop
(Mengel and Kikby, 1902). In India, Negur and Ramo (1967)
suggested on initisl application of nitrogen to be followed
by @ top dressing efter one month for maximum growth of
sorghum,  Split epplicetion of the totel nitrogen dose in two

Oz worz snlite wee suggosted by Mangal end Kikby (1502).

Basol epplication of nitrogen followed by top dregsing
was reported to increased stover yields from 6,29 to 7.83
tonnes/he (Itnal gt al. (1900). Split application of
nitrogen with 50% of the dose at sowing and 50% at boot
stoge was observed to shorten growth cycle of sorghum
(Rosolem et sl., 1981). Tarfa (1907) observed that single

applicetion of the nitrogen at emergence resulted in greater
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plont height, but this reduced the stem diameter.

Hussain end Rao (1960) cbserved the highest grain and )
stover yield with nitrogen application os a single dose at
planting followed by split applicetion of equel doses of
helf ot sowing and half ot Kmee hight stage. They further
reported that simgle application at sowing induced sorghum to
flower eatly. Ismailo end Al4 (1906) while studying effect of
nifrngen rate and time of application on sorghum noted that
slit application incressed time taken to resch 50% flowering

while plant height was not affected.

2.9 Effect of Time of Nitrogen Application

gn Grain Yield of Sorghum

Time of nitrogen application has been reported to
significantly influenced grain yield of sorghum (Anon. 1972
and 1974). Sherma et sl. (1900) reported that differcont times
of nitrogen application did not significantly affect grain
yield of sorghum. When nitrogen rotes of 50 kg/he and 90 kg/ha
were applied in split doses before and 20 deys after sowing
or applled singly at or just prior to sowing no yield
advantage was noted (Doughton 1971). Similer results were
nlso reported by Nagre and Khedekar (1904). However,

Pererirn ond Fontes (1979) working with sorghum in Brazil
reported that single nitrogen mpplication increased grain
procduction but split nitrogen application regardless of the

amount reduced grain yield in one of the trimls. Rosolem et al.

C————

KASHIM 12RAHM  IReeRY
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(19058) noted highest yialde whomn all the witrogen was epplied
ot planting and there was no yield adventege in splitting the
nitrogen. Ogunlels end Epharevba (1981) reported 10 - 15 per
cent increased in yield whan nitrogan was epplied at O WAS ‘
than ;pplicatiun-at 4, -end 10 WAS, Egharevba (1970) stated
that even though no one time of nitregen appllcation proved
superior over the other, however, split spplicaticn might be
heneficial over single spplication. Dogpett (1970) reported
thot there ia'u?ten vield advantage from split nitrogen
treasing ot seed bed preparation and top dressing 9 - 2

ueeks hefore Florol initiation.

Stomoyor end Luga (1970) working an the effeect of the
rote ond time of nitrogen applicetion on yield nutTient uptake
antd other ehernctorigtics on sorgbum in Fuerto Rice, observed
that yiclds were higher with split spplicetion of nitrogen than
with single application. An averaje of 2.09 to 3.36 tonnes
per hectare of grain yicld wes observed when basal nitrogen
tressiny was followed by g top dressing (Ismeila and All, 1500).
Boopampol et al. (1975) working with malze and scrgbum,
reported that eplit nitrogen applicetion was more effective
protucing the best yields than single application in the |
ratio 1:3 ot sowing and 2:3 at 30 days after sowing. Turkhedu.
gt al. (1970) end Basavarsju (1802) slse obstalned higher

yields with split application of nitrogen.

At Semaru, a sorghum hybrid Somsorg 27 (55M-1) was

nhscrved to give highegt ylelds when mitrogen was applled in
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two split dressinns at sowing and as top dressing or in

.thfee split dreasinge (Anon., 1970). Kaigema (1970) working
with tws sarghum varleties (Semsorg 2 and Bauchi local) ta
dutermine the best time to apply nitrogen usimg four dates

of nitrogen application (4, 6, 8 and 10 WAS) noted that split
aplication at seed bed and gt O ﬁns gave highecst grein yield
which was 10~15% higher than the ylelds of other times of
nitrogen applicetion, In an experiment with Samsorg 16 (FFBL)
antd Sameorg 17 using nitrogen rate of 50kg/he which wes applied
ot different times, 1t was cbserved that for Semsorg 16 the
highest grein yield wes recorded when half the rate was
applied at sowing and the other half a8t one month efter sowlnge
While for the other variety highest yield was obteined when
holf the nitrogen rate was epplied at sowing and the other
half ot two months after sowing {Anonymous, 1978). Yusuf

and Egharovba (1978) in an experiment with ferafara and
Bamsorg 17 using nitrocchalk as source of nitrugen applied at
the rate of 80 kg/ha in split doses, found that the best
timing was half dose at sowing and the remalning half at 6-0
WAS. Tarfa (1907) while determiming the effacts of rate,

time and method of nitrogen epplication on the performance

of sorghum, pbaerved thuat split applicetiom of nitrogen with
holf dose at 3 WAS and half at 0 WAS gave higher grein yieid

thon single spplicetion a2t @mergence, at 3 WAS and at 6 WAS.



14

2.10 Effect of Time of Nitrogen Applicatian on

.. Yield Components of Sorghum

Application of nitrogen affect both morphological
choracteristics end yield components of sorghum. Nitrogen
applicetion wes reported to increased panicle length, number
of grains per penicle and leaf ares index (Oteza, 1981).
Roselem and Machado (1900) noted thet application of
nitropen 8¢ sowing and 25 days after emergence increased the
number of gralns per head, while applicoticn at a2 later deate
induced sorghum %o produce heavier grains without increasing
viclds Carvalhc and Fontes (1500) stated that nitrogen
incregsed number of grains per ponicle but reduced the average
weight of the groins. Working with tall aﬁd duwarf sorghum
varictles ot Samaru, Amonymous (1576) reported that the tall
variety prdduced the greatest nunber of beeds when half the
nltrogen dose was appllied at scwing and half at one month
after sowlng, whereas, the dwarf variety produced more pumber
uf heads when half the nitrogen dose was applied at sowing and
half at two months after sowing., Tawfe (19A7) obeerved that
snlit gpplication of the nitrogen dose resulted in heasvier

" groins per panicle, and higher number of grains per penicle.

211 Effect of time of Nitrogen Application

an Chemical Compusition

Not much heve been reported on the effect of time of

nitregen application on chemical compesition of sorghum grain.
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However, Doggett (1970) reported reduction in protein content
of groin with low soil nitruﬁen. Increase in protein content
with single applicetion of nitrogen wes reperted (Pereira aend
Fontes 1979). Stomoyor and Lugo (1975) while working an thé
¢Ffect of the rate and time of nitrogem spplication onm sorghum,
obaerved thaot crude protein levels in the grains were hipher

| with split application of nitrogen than with single application.
Rooney (1870) observed that protein content of sorghum grain
wos negatively releted with yleld and that any factor which
increascs grain yield will cause decresse in protein content.
Dechev (1976) reported that split spplication of nitrogen
-before sowing and at fifat hoelng lncreased the cruﬂe_prntein
ond ash content of the sorghum grain. Tarfe (1987) reperted
increase in nitrogen and crude protein content with single

opplication of nitrogen at & WAS.

2412 [Correlatlon of Yield of Sorghum and

Other Yield Componenta

Yieid is the 1ntergrated expression of complex
reletionships between s number of plant charscters. These
relationships are conveniently and mathemstically expresscd
as currelations. It has been shown that there is a
peositive correlatiun between different growth characters,

yield components end grain yield of sorghum.

Ehieiev (1901) reported thot seed yield wes positively

correlated with grain number per heed and that, the high
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yielding cultiuarg were found to have more gralns uﬁ thé

heed than the lower ylelding cultivers. This relationship
hed earlicr been reported by Ogunlels (1979), who observed
sipnificant positive correlation betwean groin and harvest

. Anflex, Grabam (1967} while studying the effeects of helght

on yield aend yicld components of sorghum reported that o
aignificant positive correlatlon existed hotween itotal yield
ant all characters except number of tillers per plot which wes
necative. He further reported a eipnificant positive | i
gorrelation between plent height, main stolk yicld and fotal
yield, Eckebll (1974) also reported that number of heads
per plant and number of tillers were negatively correlnted
»ith groln yield, However, Chiezey (1901) observed that
hiight was negotively correlated with grain yleld and that,
the shorter plante showed thelr suporicrity in yield over the
taller ones. In an experiment with short season sorghum
varictics grain number per panicle was'ubserued to be
gignificontly and posltively correlated with grain viéld
(Anonymous 1974).  He further stated that, 1000-grain weinht
was positively but not significantly correlated with grain
yicld. Doggett (1970) reported similar resulta. Ogunlela
{(1979) observed o significant negative carrelation betwcen
sced number and seed welght.. Chilezey (1901i stated that,
1000-grein weight bad little or mo effect ar even negative
effect on grain yieldy He ohaerve¢ thot & sorghum varlety
(Somsorg 27) with the hoaviest graing yielded poorly. Rooney

{1970) reported 8 negetive correlation between groin yield
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and percentege nitrooen ond crude protein content of sorghum

croine Eckebll (1974) also reported similer results.
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Chopter 3

MATERIALS_AND METHODS

3.1 Experimentu}_laucntlun

The experiment wes conducted during the 1507 cropping
aunson at the Inmstitute of Agricultural Research (I.A.R.)
form of Ahmedu Bello University, Samaru (11°11'N and 07°30%€).
Somaru is located at the Northern Guines Savonna ecolonical

zong of Nigeria with average ennuel reinfall of 1100mm.

The soil at the trinl areo is sendy~loam. A composite
soil semple token from O=15cm and 15-~30cm depths were snelysed
and the physicgl end chemical praperties of the area are

presented in Table 301.

The meteorogical dete including temperature, rainfall,
sun=shine hours and relative homidity during the period of

experimentation are presented in Table 3,2.

3.2 Crop Varieties

The sorghum varieties used were Samsorg 17 (SK 5912)
which is a late maturing woriety, sbout 2.2m tall with cream
groinse The other wes Samsorg 5 (KSV II) which is ean early

moturing variety, sbout 1.2m tall with white greins.
S3¢3 Treaotments

The treatments were made up of three factors: two
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Table 3«1 Fhysicel and chemicel propertiece of the soil
of the experimentel site at the University
Farm, Samarue.

- g —_—

Characteristic Level
Suil Propertics Depth (cm)

0«15 15 = 30
e e

Physical Froperties

% dey 15.0 1642
% silt .0 30.5
% Sand 53.0 52.7

Texturnl Class;: Sandy loam

Chemicel Propertles

pH (H,0 1:1) 6e1 5.0
PH (1:1.25 0.0m Cecl,) 5.6 5.2
Orgenic Carbon % 0.k2 . 034
hveilable « P (ppm) 77 . 65
Tetal = N(O.O4ONWH,S0, ) 0.035 0.029
Exchangeable cations (meq/100g soil)

co 3.10 2.02
mg 0.79 0.04
k 0.23 O.26
Na O.04 0.03
Cation exchange copacity 5.60 5.40

—
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Table 3.2 Totel Rainfall, wean temperazture, Relmtlve humidity

and sun-shine hours st ten~days interval during 907

wegt sSeason.

Mean Relative  Sun-shing
Tempercture  Humidity hour
Month Daysa Hainfg%}' Max _ Min &M PM?T
Moy 1=10 Nil 307 2143 6.0 10.7 S.9
11-20 Ni1 30.6 23.4 47,7 16,0  Ba4
21=-31 12.3 33.6 22.0 66,6 4H5.6 8.5
June 110 0.5  29.0 20.6 D1.5 6.5  6ob
11-20 1.68 3241 2180 71.2 53.0 0.9
21-30 b5 30e1 21.0 76,7 BH.2 7.5
July 1-10 5.2 30.5 20.6 77.6 BE147 54‘
120 10=6 0.6 2043 70e9 Ble3 79
2131 10=7 25,2 19.7 0246 G6Ghab (=79 3]
Ruguat 1=-10 10.5 29,9 19,9 3.0 €7.7 7.0
14=20 7.6 20,5 19.2 06.6 T6.6 5.1

21‘31 8.0 29.2 29.“ 55-5 72.6 6.1

Boptember  1=10 3.3 29.9 204 70.7 64.0 0.0
11~20 5,7 30k 20sh 7549 6546 7ol
21-30 102 31.0 20.3 73.2 59.1 0.9
UUtUbEf 1-1D h03 30.6 20.0 73-h 57.1 G.U
1120 N1l 3tel BT 62.6 47.3 9.k
21=31 Nl 30.9 14491 20.4 2D.B 8.3
Huvember 1-10 ni1 31.2 M 22.0 19.0 S.h
11-20 nNil 31.3 12.8 23,7 18.7 9,2
21«30 Nil 33.0 13.0  23.3 8.1 100
Dﬁcember 1-10 Nil 32.5 12.7 2“‘5 18.9 8.5
11=-20 Nil 29.5 11.6 20.9 16.7 6.9

21-31 N4l 20.5 13.5 27.3 21.6  7.b

Source: Meteorologlesl Unit, IAR-ABU, Samaru, Zaria.
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vorleties (Semsorg 17 and Samsorg 5), threg gowing dates

{ut three weeks intprvpls) and throe times of nitrogen
fortilizer spplicatlon. (A1l nitropgen dose applied st sowlng,
holf nitrogen applled ot sowing and half at 6 WAS and half

nitrogen dose applicd ot 3 WAS and helf at 6 WAS.

3.4 Experimental Design

The experiment wes loid out in a rondomised complete
Block degign (GB) with 10 treatments. The Fectoriasl
arrangement wae repliceted four times glving a total of

72 plots.

3.5 Groes Plot Size

The gross plot consisted of € ridges 0.75m apart, Sm
long with an ares of 22.5m2. Yield data were collected from

nut plots meaguring 0.75m x & 5m with an erea of 15m2.

3.6 Apronomic Practices

3.01 Land preparatlon

The experimental aree was ploughed once, harrowed

twice end ridged at 75cm oparte

Jebhel Snming

Four fu flve seeds per ole were sown at a spacing

" of 75cm x 25cm gt threg weeks intervala sterting from 24th
June,.1987. Thinming to two plants per stand wae done two
woeke after sowing., The total plant population used wae -

54,000 plants per hectare..



3.6+3 Fertilizer manaoement

Sihale super phosphate fertilizer (10% PZUE) at thoe
rote of 32ka/ha wes copliced at the time of scwinge. |
Colcium ammonium nitrate (CAN) gontaining 26% N used nm
gource of nitrogen ot the rote of G4kg/ha was applied in groove

ot three difforont times.

3eGel UWeed and pest control

Thr.e hoe-woedings were cdone ot 3, 7 and 10 wecks
aftor sowirg. Obhscrved stemborer emd head smuts were gontrolled
hy weokly eproy of caorboryl (Vetex 85) at the rgte of 2.2kg/ho
anct by henid pulling out the affected heads, respectivelye.

A boy was omployed to score awoy blrdg.

3eGe5 Harvisting and threshing

Harvosting, threshing and cluaning of seeds were done
monuslly. The harvestlng was done at full physiclogicel
maturity, ¢7ter the appearance of a dark layer at the
nlacental 1:nlon of the gralns (Toble 3.3). The paniclea
wore threeh:d ofter two wecks of continuwous sun-drying.

e d

3.7 Meaaurements'aqg Dbeervations

3e741 Foreerntane stand establishmont

The numher of atond per plot were counted at threo weeksg

after sowinge.
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Table 3.3 Dotg of sowing, maturity, horvesting end
duration of the crop in the fileld.

Date of Date of Pate of Durntlan

Vorlety Sowing Maturity Harvesting {Daya)

gomenrg 5 Jume 24, 1907 Qet. 2, 1987  Oct. 16, 1907 102
July 15, 1907 Oct.11, 1987 0Oct. 16, 1907 593

Aug. 6, 1907  fNov. 1, 1987 Nov. 5, 1907 99

Semoorg 17 June 24, 1907 Nov.2C, 1907 Oec.10, 1907 172
July 15, 1907 Nov. B, 1907  Dec.23, 1907 161

ﬂug. 5, 1907 NUV.21’ 1907 JBn.J’ 1907 152

3+7,2 Number of doyo to 50% Flowering

The dnte of 50% flowerlng for each plot was dotermined
from the date of sowing to when 50% of the plants in o plot

hod flowered, this wng soored by counting.

3.7+3 Stgver yield

Using systematic sampling, three plonts werg removed
from each plot at 3, G. 9, 12 and 15 wecks ofter sowing,
cleanctd and oven dried for &0 hours ot 60°C to comstant

veight to determine the stover yield,

3¢7«4 Shont height

A eample of 5 randomly selected plonts were token and
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from -
thuir heights Around level to the tip of the peniclo wers

meosurcd, An average plant height was leter calculated.

3¢7+5 Number of panicles per undt orea

The number of ponicles per unit sres nt physiological

moturlty were countad.

3.7.6 Length of panicle

Five plants werc randomly selected and the length of

thcir ranicles moasured. For the tall verlety, length of

nenicle was taken after horvest. _ ‘ '

3e7.7 weight of grains per panicle

The weight of graimns per ponicle was nbtainzd from
5 plants which were seperately end capefully threshed,

Fverone welght of grains ner panicle was colculnted.

Je7.0 Number of nrailns por ponicle

The number of graing of three plants randomly

sulected from eoch plot was recorded.

3«79 A thausand_grain welght

From the samples of 5 plants, 1CCC grain weight

(oroms) was roecorded.

3.0 Grain Vicld/Hectore

The grain yicld uas“ﬁbtained after threshing end cleaniﬁg.
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Thi sevds harvested from cech plot were welghed separately
ot from these the grain yield/ha wae celculoted at 4%

meloture.

3¢l3e1 Ppot snd discosn scoTe

The number of plants sttocked by discases ond peste

. werc recorted.

3.5.2 Percentage crude protein and nitrogen cantent

Fifty greme of the grains were teken from each plot,
cleon, greunded and percentege of nitregem content determined
ueing Micro-Kjedohl method. Percentage of crude protein

cintont was obtolned by multiplying with the factor 6.025.

3.9 Staotistical Analyais

All dote eollucted were gubjocted to statiatical
oriclysis of varience and were "F" test showed sionificant
ciffercnce, the means of such treatments were then comparad
using Duncan's multiple ronge test (Duncan, 1955).
Correclntion analysis between arowth charscters, vield
coumponents end grain yields of sorghum was also dong to

ditorming their reletionsbips,
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Choptor &

RESULTS

4,1 Effect af Sowing Date, Time of Niirogen

Application and Variety on Growth of Brain Sorghum

Lels1 Fercentage stand cstablishment

Results of the effect of varlety sowing date ond time
oY nitrogen opplicotion on percentage stand estoblishment is
neegentecd in Table 4.1, Percentage stand establishment was
sionificontly affected by sowlng dete. Sowing on July 15 gave
the highest stend estoblishment, followed by sowings of
Aucust 6 2nd Junc 24, respectlively. No significant interactlon

effuct was observed on percentage stond wstoblishment.

he1e2 Number of dgys to 50% flowering

Number of days fo 50% flowering was slgnificantly
offocted by veriety ond scwing date (Teble 4.1). Someorg 5
rttalned 50% flowering sarlier thonm Somsneg 17. 504 flowering
nccured emrlier with late sowing on August 6. Ezrlier
sowlng dates (June 24) and (July 15) increased the number of

doys to SC¥% flowering.

Timz of nitrogen epplication hed no significant offect
on numtor of daya to 5% flowering, however, 50% flowering
tueccurgc  carlier when all the nitrogen dose was epplied at

sowing. Interaction effect between sowing date by variéty,
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Tablo be1: Effect nf variety, time of nitrogen application
gnd sowing dote on percentage stond estahlishment,
number of deys to 50% flowering and shoot height
(cm) of sorghum plant at Samoru in 1807

% Stant No. doys to Shont
Establishment 500 flowering helght (cm)

Yoricty
Samsoro 17 _ 764508 T 101.61a < 176,790
Samsarg 5 ' 75.068 73.000 . 110.12h

(sEd) o 1.70 D7 . 2475

Tima of N appllcotion

All cdese ot sowlng 70.258 07008 1494530

1t doge at sowlng 7540173 0e25n 139.50n
+ % ot © WAS

15 dose at 3 WAS + ¥ '.
0t 6 WAS 73.670 N0.00a 141,940
(s£¥y 2.00 De50 3.36
Sowing dete ;

Junc 24 70e33h 954178 160. 420
July 15 ' 75.75a D968 145,528
August 6 ' 77.71ab 78.13c 116.42¢
(4EE) | | 0,00 0,50 3.36

* Muons followen by the same ledter(s) within a column are not
significontly different ot 5% level of significence using DMRT.
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ond sowing date by time of nitreogen application were
gignificent on number of days to 50% flowering (Table 4.2
ant 4,3). Interaction between veriety by time of nitrogen
application was not significent on number of daoys to 50%

Floworing.

lhe1a3 Shogt height

The effect of sporghum variety, sowing date and time
nf nitropen application on plant height is shown in Table 4.1,
Somsorg 17 wps significently taller than Gomsorg 5. The none
aplit spplicetion of the nitrogen dose at sowlng wes nbsefvad
to producce the tellest sorghum plants, but thia wes nut‘

glgniflcantly diffeorent from aplit application of the nitrogen.

Eorliest sowing date of June 24 produced significantly
taller sorghum plants than the other two dates of sowlng.
The lmet sowipg on August &, resulted in sigrificaontly shorter
2lents than that of July 15, sowlng dote. There was
gignificont interaction cffect between voriety by sowing date
un shoot helght (Table 4.4). All other interaction effects

vere not stotisticelly significante.

be1elt Stover yivld

Stover yield per plant wes significently affected by
varicty, sowlng dote aond time of nitrogen epplicetion (Tahla
be5)s The variety Samsarg 17, bad significantly higher stover

yiuld at 6 end 9 WAS. UWherens, at 12 and 15 WAS, Samsorg 5
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Table 44.2:¢ Intcraction between sowing date and varioty on

number of days 4o 50% flowerirg of sorphum plant

: at Semaru, in 1907.

Bleng;date

Variety g dune 24 July 13 fugust 6
Sansnryg 17 114,032 103.00b 07.00c
Somsurg 5 75.50d 74.92d - 71.25d
8E o {(interacticn) : . [De02 |
Toble Le3: Interanction between sowing date and time of N
applicaotion on number of days to 50% flowering of
sorghum plant at Samaru, in 1907.
Sauwing dete
Time of N Applicotion Junc 24*  July 15 Rugust 6
All doar at sowing HE.008 0D0.75b 76.24d
12 Uose nt sowing + %
% dose ot 3 WRS + %
SE £ (intercction) 1.00

* Means followed by the same letter(s) within & treatment and

column are not significantly different at 5% level of
significance using DMRT.
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Table 4;4:; Intpraction between vsricty and sowing date on
: ' shoot height (cm) of sorghum plant at Samaru,

in 1907,

Scwing date
Vnrioty Jume 24 July 15 August &%
Somsorg 47 220,033 100.72b 129.63c
Bamsorg 5 116.02c 110.32c  103.2¢
88 ¥ (Interaction) ) 4e7b

*ticons followed By the some letter(s) within a trostment
anti column are not significently different ot 5% level of
sighificence using DMRT, '
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Tahle 4.5 Effect of varicty, time of nitrogen spplication
end sowing date on stover yield per sorghum
plant (g) at Somaru, in 1907.

Wecks ofter sowing (WAS)

Trentment _ : :

3 6 g 12 15
Vericty
Sewsourg 17 3.20a 22.Cha 50.04a 94.42b 110.13b
Somsorg 5 | 3,002 19.35h 50.37h  101.72a 119.55a
(& &) D17 060 1402 2.59 2445

Time of Nitrogen Apnlication

All duse st sowing 3.1 20.70abh 51.95ab 00,128 102.030

1% doge ot sowing +

1% at G WAS 3590 224338 59.6ka 95,228 113.908

1% trse ot 3 WAS + B

(s€ &) i De21 0,03 2,23 3,10 3,00

Suwing date
Jdune 24 - 3.76e 20.30a 76,028 120.562 1404992

- Jduly 15 . 3.740 19.66b  40.55bL 05.96h 1034320
August 6 12930 12.34c 33.25C 56419c  67.15C

(sg I 0,21 0.03 2.23 3410 3400

L

* lMeane followed by the seme letter(s) within o column are not
agignificontly different ot 5% level of significance using OMRT,
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omve higher stover yield. With regord to time of nitrogen
omlicotiony split appliention of half the nitrogen doac at
scwing ond half at 6 WAS gave highest atuvei'yiald por plant
throughout the sampling pericde. However, this was not
sinnificantly different with that of whole applicatlon of tho
nitrogen doee ot gnwing. Significent diffcrence 1in stover
vield between split application of nitrogen (helf ot sowing
onet helf gt 6 WAS) antd split opplicotion of nitrogen (half

bt 3 WAS and helf at &6 WAS) was obtalned at 6 and 9 WAS onlye.

..Eignificantly highest stovor yield was obieined with
the verliest sowing date of June 24. Delay in sowing from
June 254 to July 15 had higher significont stover yield
throuphout the sampling perlod than further delay in sowlng
to Auguet 6. The intersction effect between vorlety by '
sowing dete, variety by time of nitrogen eppllicatinon and
sowing dote by time of nitrogen application wdre stotistically
sionificent a2t the 6th sempling only (Tables 4.6, 4.7 and
Lell)a All other interoctions were not sinnificent on stover

yiuld,

4.2 VYield and Yicld Components of Grain Sorghum

o241 Graln yield/hectore

Results of the effect of varlcety, sowing date and time
of nitrogen spplication on groin yield (kg/ha) is shown in
Toble 4.5, Ssmscrg 9 gave a significantly higher grain

yvield and thls was 17.05% higher than groin yield of
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Tehile b.6: Interaction betwecn verizty and scwing dote on
stover yield per sorghum plant (g) ot 6 WAS et
Samaruy, in 1907. '

Sowing dote

Uoriety Jung 24 July 15 Aunuet &%
Stmsory 17 324530 22.,71hc 12.05d
Semstrg 5 23,79h 16.61cd 11.70d

8E ¥ (Interaction) 1,17

Table L4a7: Interaction between sowing date and time of
nitrogen application on stover yield per
sorghum plant (g) ot 6 WAS st Somoru, in 1507,

Sawing date

Time of nitrogen application

Jdune 24 July 15 August €
All dose at sowing 30.60a 20.47bc 11.37d
¥ duee at sowing +
% dose at 3 WAS + ¥
55 ¥ (Interoction) 1443

¥ Means followed hy the same letier(s) within & treatment
and column are not significantly different et %% level
uof significance using DMRT. i
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Toble be0: Interactinn hetueen varicty and time aof nitrogan
applicatlion on staver yield per sorphum plant
(g) at G WAS at Semaru, in 1907. '

Time of Nitrogen Application

_ ' ¥ dose ot % dose at
et s All dosee sowing + % 3 WAS + %

Voriety at souing  at 6 WAS at 6 WAS

Somsurg 17 23.065ab 26.59a 10.24be

Somgorg S  17.07bc 1C.06bc = 164258

Se (Interaction) ' 1417

# poeons followed by the same letter(s) within g treotment and
colunn are not significently differcnt at 5% level of
nlonificaonce using DMAT,
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Somsorn 17. 5plit end single applicotion of the nitrogen
tose had no singnificont gralin yield advantage, hut
opnlicetion of half the nitrogen dese at sowing and holf at
(¢ UAS produced higher groin yield, similarly, slngle
eiplicetlion of the nitrcgen dose at sowlng geve better grein
yiuld than splitting the nitrogen half ot 3 WAS and the

remaining half ot & wWAaS.

Sowing dote of July 15 resulted in higher groln yield,
.'nut this was mot siqnificantly different with that of Jdune
2h sowing. However, sowing of August G gave a slgnificantly
lewer grain yield than the two eariier sowing dates (June

24 gnd July 15). Internction between varlety by sowing date
significently influcneed groin yield (Table 4.10), Groin
yivle of Somsorg 17 grodually declined with delayed sowlngs,
while that of Semsorg 5 was highest with delayed scwing on
July 15, this was followed by carlicer sowimg on 3unc 24 and
late sowing on August 6, respectively. Time of nitrcyen
application by veriety and gll cther interactions had no

sipnificant effect aon graln yield per hectoree.

Le2.2 One thousond grein weloht

_ Variety and sowing dote significanfiv affecfed
1000-grein wolght (Table 4,9). Higher 1000-grain weight waos
abhtoined from Samsurg 17. Time of nitrogen application had
.ho statisticnl significonce on 1000-groin weight, but

applicetion of holf the duse at 3 WAS gnd half at 6 WAS gave



Tolile 4,9; Effect of variety, time of nitrogen application
and sowing date pn 1000=qrain weight (g) and
groin yield pep hactare (kg) of sorghum plent at
Semaru, in 1907,

e 1000-nrain Grain yield
Trootment wt () ka/ha
Voricty
Scmsorg 17 35.90a 1912, 36b
Samsorg 5 22,77b 2327.70a
(st &) 0466 69499
Time of nitrogen application
All dose ot sowing 204650 2154,76a
¥% dose pt sowing 4+ %
ot 6 WAS 20.70a 2190.93g
¥ dose at 3 WAS + %
at 6 WAs 26.00a 20064,52q
(sE ) U001 05.73
Suwing date
June 24 30410a 20051.90q
July 15 29.73a 2415,94¢
Rugust 6 23.72h 1092, 345
(se %) 0u01 05,73

* Feans followed by the some letter(s) within 8 column are
not significantly different ot 5% level of aigniflcance,
using DMRT,
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Interaction between veriety and asnwing date
on grain yield (kg/ha) of sorghum plant at
Somaru, in 1507,

Varicty

- Souwing date

June 24 July 15 August &

Bumsarg 17

Somoorg 8

2463,57ah 1954.51bc  1341.12c
1662.41¢ 2057, 360 2441.46akb

S5t ¥ (Internction) 121,23

Table 4.71:

Interaction between varicty and sowlng date

on 1CCO-grain weight (g) of sorghum plant at
SBamaru, in 1907, .

Sowing date
Varicty June 24 July 15 August &
Samecrg 17 k.24 36.608b 31.070
Scmsorg 5% 20160 22.70c 16437c
st ¥ (Interaction) 1%

% Moone followed by the same letter(a) within a treatment
oni! column gre not significantly different at 5% level

of significonce using OMRT .

\
i
| .
|
|
1
1
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the lenst 100C-grein weighte Scwing on June 24 ond July 15
e o significent difference on 1000-grein weight, delaying
sntiing to o leter date significantly reduced 1000-grein
vi:iohte Results of interzction of variety by sowlng date on
100 L=grein weight is shown in Table 4,11 early and lote sowing
of Somscrg 5 gave similar results while samsorg 17 sown early
hed significantly higher 1C00C-groin weight over the lote
soviing dete. No significont interection wss chtained

Loteeen time of nitrogen application by varicty and time of

n“troegen epplication by sowinn date.

Le2e3 Number of panicles pcer unit area

Sowing date and time of nitrogen application had no
siynificant effect on number of penicles per unit area.
8inglc or split application of nitrogen had no significant
differcnce on this variable (Table 4.12). Varicty
cignificantly influenced number of ponicles per unit ares ot
hervist. Samsorg 5 produced higher number of panicles than
Somevrg 17, All interactions hed no significent effect on

nuabcr nf panicles per unit arca.

beZels Length of panicle

The length of the sorghum panicle was significantly
o.ffected by variety (Toble 4.12). Samsorg 17 had longer
nonicles than Samsorg 5. Time of nitrogen opplicetion and
suwine date had no significant effect on lendth of panicle.

novever, split spplication of half the nitrogen dose at
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Table 4.12: Effect of vericty, sowinp date and time of
ritrogen gpplication on numbeor of paniclces per
unit ares, length of panicle (cm), number of
seeds per panlcle and grain welght per panicle
(g) of gorghum pleant at Sameru, in 1907.

No. of panicles Panicle Gg. of sceds/ Grain wt/

L

Troctment pcr unit orea length panicle panicle(y)
(15m2) (cm) ' .

Yoricty

Someorg 17 71.47b 32,508 2603.47h 89.07a

Bamaorg S 90478 ' 23.35b 2565.920 69.34b

. (BE j_-) 2465 De25 92459 - 3,02

Time of nitrogen spplication
All dose at

sowing 00.92a 20.01a  20LD.21a 02,608
¥ duse ot _

souing + ¥ at

6 UAB 01.96a o 20« 148 2041.96a B6.210
% tpoe ot

3 Uk + % ot

¢ WAS . 00.04n 27.60a 2671.928 78.65a
(BE +) 3.25 0.35 113,27 3.70
Sowine: daote ;":
June 24 02.03a 20300 2863, 468 06,408
July 15 02,008 20.13a 2879 ,0ke 90.62a
Augugt 6 70.00a T 27.L0a 2631.,50n 61e bbby
(8E +) | 3.25 035 113427 3,70

* Meons followed by the same lotter(s) within a cclumn ere not
agignificantly different ot 5% level of sipnificance using DMAT.
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sowing ond half at & WAS, and early sowing of June Eh'
showed olmilar $rend by slightly increaslng the panicle
lengthe Interaction between variety hy sowlng date, uarief?
by time of nitrogen application and sowing date by time of

nitrogen application were not significant.

be24% RNumber of sceds per panicle

Table.&.ﬂz shows the effect of variety, souwing dete
ont time of nitrogen epplication non number of seeds per
ponitcle. These parometere did not significontly influence
number aof seeds per penicle. However, Samsorg 5 produced
higher number of seeds per ponicle. While split
npplication of nitrogen helf ab sowlng and half at 6 WAS
rosulted in slightly bigher number of socde per panicle,
Lesst nuwber of secde per penlcle wasz obtained with split
opplication of the nltrogen dose (half gt 3 WAS and helf at
{, WhS). DOelayed sowing from June 24 to July 15 naove slightly
morc secds por penicle than the sarlier or later sowing datea.
All interactions had no significent influchce on seed number

per punicle,

L,2,6 Grain welght por panicle

Grain welght per penicle was significantly affected
by voriety and sowing dete (Table 4,.12). Grain welght per
panicle of Somsorg 17 was significantly higher than that of
Semenrg 5. Delay in sowlng up to July 15 gave highest groin

weipht per ponicle and this was followed by the sowing on
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Junc 24, while sowing on August 6 reduced the grain weight

by pbout 32%. Time of nitrogen application had no significant
effect on grain weight per panicle, howcver, split application
of holf the nitrogen dose et sowing and helf ot 6 WAS resulted
in slightly heovier graingper panicle, this wos followed by
single nitrogen applicotion at sowinge Interaction between
voricty by sowing date wos steotistically significont

(Table L4.13)e Variety by time of nitrogen application and
sowing daote by time of nitrogen application were not

sionificont statisticallye.

Table 4e13: Interaction between variety by sowing date
on grain welght/panicle (g) of sorghum plant
nt Soemaru, in 1907.

Snmiqg_date

Voricty June 24 July 15 August 6
Somaorg 17 101,270 94.77a 71.10b
Somsorg 5 71.690 06.40a 59.70c
s¢ ¥ (Interaction) 5.23

* Meons followed by the some letter(s) within e treatment
and column are not significently different ot 5% level
of significance using DMRT.
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Le3 Chemical Composition of Sorghum Groin

of
lie3e1 Perccntagc/nitrcgcn content

All porameters considered in the present studies had
nu sionificant effect on percentage nitrogen content of
corghum groin (Table 4.14). However, Samsorg 17 had slightly
hichcr nitrogen content than Samsorg 5. Single application
of the nitrogen dose at sowing resulted in higher percentage
nitrocen content than split applicetion of nitrogen. The
loter the sowing dete the higher the nitrogen content. All
intoroctions were not statisticolly significant with regard

of
to percentonge/nitrogen content.

o342 Fercentaoje crude protein content

Percentage crude protein content of sorghum grain
showed some trend with per cent/ﬁitrngen content of sorghum
prein os regard the effect of variety, sowing dete and time
of nitrogen application. Veriety, sowing date, time of
nitrogen application and nll their interaction effect were

not sionificant on percentange crude protein content

(Table 4.14).

Lot Pest and Discose Score

hele1l Perzentage bird damage

Variety and sowing dote had no significant influcnce

on percentoge bird damage (Table 4.15). Samsorg 5 suffered
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Effect of varicty,

time of nitrooen applicotion

and sowing date on percentage nitrogen and

Crude protein content of 80Tghum groins at

Semeru, in 1907,

% Nitrogen

% Crude protein

Tr.atmeng contents content*
U:rictg

Samsorn 17 1438 0.62a
Somstirg 5 1e34n 0e53a
(st &) 2.72 0.22
Time of nitrogen application

All dosc at sowing 1e40n C.05a
32 dose at sowing + %

rt € l.LihS 1.270 06255
11 dusc et 6 was + ¥

ot € WAS Te34p 00635
(5E %) 3.33 0.62
Souving date

Junc 24 13037 0«07a
July 15 14398 0+.65a
Ausust 6 Tebla 9.00a
(GE 3) 3.33 De62

letter(s) within
y different ot 5y level of g

o column are not
ignificance
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mure domage by blrde thon Somsarg 17. Highest dsmoge by birds
t1os obeervet with the earlivst sowing on Junc 24. The lster
the sowing, tho less percontage bird damope. All
CInteractions with tho execption of veriety by sowing dote

{Tahle 4.14) were not significant statistically.

Lohe?2 Stemborer infestation

Voriety, sowing date ant time of nitrogen spplication
were not significent with respect to stemborer attack on
garchum plant (Table 4415). Higher rate af infeatation by
stumborey was ohserved on Samsorg 5 than Samsorg 17, While
leest infestation was recorded with single spplicotion of
the nitrogen at sowing than the other times of nitrogen
aunlicetion, Late scwing on 3uly 15 had higher rate of
pitnck by stemboror, MNone of the interoctions were

significant on rate of stemhorer ottock.

Laliu3 Hept smut infection

fio significant effect aof variety, souwing date, time
of nitrooen applicatinn and ell thelr interoctiona wee
ebtained with respect tc smut infection on scrphum pleant.
- dut slightly hipher infection wes observed on Sameorg 5 than

Somenrn 17 (Table be15).
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Table 4,15: Effect of voricty, time of nitrngen application
ant sowing datc on percentage bird damage to
groins ond diserose score at harvest of sorghum
at Somaru in 1907.

-

Treatment % 8irds cdemoge  Stemborer Head smut
Varicty

Somsory 17 [.00b De20a De39a
Semsurg 5 D038 3.19b De50a
(sE %) O 34 80 1.22

Time of nitrojen opplication®

All dose at sowing L.0ba C.67a O4ba
? E??C at sowing + % ot 4L.00a 2.428 0e13a
J il

1 tose nt 3 WAS + % 8t

G WRS 3.92a 1.925 0.71a
(sE %) 1415 071 1.49

Suwing dete

Junc 24 7170 2300 De33e
July 15 LoDbab 2.73m 04208
Au_ust € D.03b 0.00b 0e33a
(€ ¥) 1415 De?71 1445

-—

* kicons followed by the seme letter(s) within & column are
nct significantly different ot 5% level of significance
uain'_‘ DMRT.
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Interactinn between variety and sowing date
On percentage bipd damnge to Jrains (nat
harvest) of SorJhum et Samary in 1907,

Sowing date

Vorioty Junc 24 July 15 Auwgust 6
Somsorg 17 C.00c 00.00c O.00c
Somsorn 5 144330 7.00b 1.67¢
8E 2 (Interaction) 1,01

® Fesns followad by the some letter(s) within a
treotment ang Column arc not Bignificantly difforent
at 5 level of significence using DMAT,
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4,5 Corrclation

Cc rreletion anolysis hetween differ ont growth characters,
yicld components and Jrain yicld of sorghum was done to
tetormine relotionships (Table 4.17). A highly significent
(I=..e1) positive correlation wss nhservert hetween grain
wilde end number of panicles por unit crea and number of scerls
ver ronicle. Similarly, thore wos o significant (F=...05)
cueitive corrcletion betwcen nrain yicld and groin weicht per
conicle.  Hovever, groin yield was sinificantly but negatively

correlaotert with numbeor of days to 5C% flowering, ponicle

‘d

i th, shect height, percontoge nitrogen and crude protein

cevient of the grnin.

Stover yicld, shoot height, number of cdays to 50%
flovering, ponicle longth and Orein weight per ponicle were
niihly sinificontly and peositively correlotcd with 1C00-qrain
v _hte Shoot height was clse highly significontly and
©o8itively correlated with number of doys to 509 flowering,

conicle longth ond gpeein weioht poer anicle.

~ hichly sionificent Lut nugative ecorrelation wes
~hacrved between number of paniclos per unit aren and
conicle length, Yicle compon-onts such as number nof panicles
o wnit eree, number of scods per panicls and orain weight
.. r ponicle were significontly snd! nooatively correlated with
rorcontece crude protein content of the Crain. (Percentage

ttoend establishment did not corrclate with any of the growth,

vicld end yield componcnt parameters,
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Table

1C
1
12

be17: Corrclczii-n of verious parameters anc sorghum grain
nitro: tn oivlicetion studies at Samaru, 1907.
1 2 3 4 5 6 7
1
«600%= ¢
«CC9 o370 4
-636%%  CTgwe _ o4y 1
«330*  J7G0%% L Bq0ee _gepee 1
«L55 .20 «G3EE 2110 -.213 1
«470%¢  57Cus _q9- «STE**  Lh218%  _310e 1
b97%e  _05we _ oe: «30%% 794 105 o£528%#
<119 <.321%  _comes =a303* -.330% ,450ve «2C(*
=e203*% o410 L,032 _ L4Lee =«1E  -,162 -.2g7
-«201 =253 =eliI¥ < 249 o045 ., 329e ~e274n
=2 2179 -G -85 ~el76 ~.047 -0
* Sijnificent =t 5 level of prebedbility (r=C.27)
** Sicnific-nt ot 4 lcvel of Probability (r=(,35),

yvield in the sowing cizic £ time of

0 9 1C 11 12

1=Ctcver yield

2='c. cf days to 50%
flowering

-=..e of poniclecs/
unit sres

b=lhoot height

3=F zniclc lenpth

o ) 4 seeds/panicl

7=l 2a2in wt/panicle.

1 ~=1.l=2redin weisht,
L2461 -=_2cin yicld kg/ha.
~e297% ~,260 1 = itrccen content.

=« 101 =o300% ,g60es 14 1= 7! crutie pretedn
ccntent
- 72 «052 004 248 1 12= stend establish-
ment.
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DISCUSSICN

51 Effect of Yeriety

.ilna
sl

The ability of any scod to germinete nds on the

iility of the seed, favourable edepic and climetic factors.

tuc sorgohum varietics did not show any significant verictal
ntooce ns regords percentage stend establishment. The

htly higher stand eatablishment of 76.50% rccorded for

anrg 17 as comparcd with 75.064 for Samsorg 5 may probably

¢c a result of better scerd viebility of Semsorg 17 ond highur

~f water sbsnrrtion. The two verictics showed the same

tirn of stover mccumulation. Samscrg 17 gove a significeant

iohor stover yield et 6 and 9 WAS. However, ot 12 and 15 UG,

matrg 5 producze sionificantly higher stover yield over

gory 17, The initipl ardvanteie on stover yield shown by

ms r]) 17 may be due to pessession nf more number nf nndes,

r internndes, more lesves ond, thercfrye, higher cepacity

stiver yicld, The producticn of higher stover by lete

curing sorghum varictics hes heen reporter by Chiczey (1901),

wile (197°7) nnd Wossem (1975). The ability of the early

wuring verlety to give highar stover yield at the leter stne

ntl 15 WAS) was cttributed to tho formation of reproductive
uctures {(~aniclca) ot 12 andd 15 WS ont! these combined with

vi: ctative parts resulted in hichor stover yicld,

Uorioty sionificontly affectod numbor of days to 50%
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flowering, Samsarg 5 reached 50% flowerinp abnut 25 Oays
eerlivr than Samsorg 17. These results are in line with the
rusorts of Kassam ond androws (1975) wha ohserved 30 days from
seuwin, to heaﬂing of Gamsorg 17 end less number of days for the
sliurt sceson verictice. The time of flowering in sorghum is
controllodd Dy genes and modified by the environment.

Semecyy 5 belnn a aﬁurt scason crop have shorter growlng porind
Whep Domsnrg 17. Therofore, whon pver these twog varistics are
cpectge in the some environmegnt with similar cultural prectices,
Srusore 5 will flower ant meture zarlior than Samsorg 17.

Thuae voe slonificont difforenco in shoot hight and panicle
L:in_th enopg the twe varietics, Semsorg 17 was taller with o
meen hoipht of 176.79cm compered with 110:,12cm recrnrduc for
Gotagien 5. VYorious wnrkers (Andrzws 1975, Dogpett 1970 and
Chicziy 1501) reparted height differences among different sorghun
citsivers. The superiority In helght of Semscrg 17 moy be

G ledined by its longer internodes, ol longer poniclos. There
e siLpnificent differcnces in 1CCC-grain weicht, number of
repicles ner wnit nrea and number of gralna per npenicle. Highor
muwdicr ¢f penicles per unit aree ont number of seeds per pemnicle
verye cbtained from Samscrg 5, whoreas, Somscrg 17 hpg heavlaer
17 U=grein weight. The lrrge end plump seeds of Samsorg 17 moy
hryl resulied in higher seed weigbt;y secondly the longer perind
raculrer! for greinm Filling period in the 1late maturing voriety
(Sewmecrg 17) may have contributed to the beavier sceds. The
viiility of Samscrg S to product tillers may he the cause for 1its

Michor number of panicles ger unlt ares, while its efflciency in
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mehilizing more assimilontus for graln formotion resulted in

mere number of scerds per penicle.

The meat importont charccter for predicting groin yield
crus numier of beads per nlot, number of geerds per panicle,
1 L =irein weioht =nd 2ffcctive grein filling duration.
[ sionificant difference in grain yield was ohserved
hutwoen the two verictivcs, howevzr, Semsorg 5 has higher groin
vicld which wes 17.05% over thot of Samscerg 17. This supports
vier Findings of Cnyibe (1907) whe reported yield superiority
uf the scrohum varictics Samsorg 20 an! Samsorg 31 cver
dcnourg 17 by marcins of 22.2% and 17.34, respectivelye. Other
werkors who guve similor roports inclurde (Chiczay 1901;
Goloswr rthy 19705 ant Krishnamurthy 1973). The yield arvantasce
of Gomserg 5 con bo eXpleincd with the vicws of Dalton (1967)
viv  sointed cut that grain yicls of lote moturing sorghum
vilitlos may be sipnificently lower than those of carly
wr tuwing variecties cspecinslly werc there ore limiting foctors
o7 he cavironment. Clegg et ol. (1973) observed that early
W wuring sorghum vericties heve groin yield suporiority over
Lote woturing varietics because meisture became limiting 2t tiwe
lotur jort of the growing scesune The low yicld of Semsorg 17
5o _ists that a gond praporticn of the essimilntis synthosizer!
o2 et tremslocatdcd to the honrd for orain formotion but rother
m»t trenslocoted to other parts of thi plant. The caopecity
¢f domscry 5 to produce tillers ond its compact head that

couwuingd mere Jrains por unit length might have also contrilutod




% 1ts bigher grein yicld., The differences in percentage
n-wriesen and crude | rotein content of thz groln between the tuc
v ictics were not significont. However, Samsurg 17 has slichtly
hirher purccntacu/zitrugun ant cru'e pretein content of graing
Thy chemienl coimpositicon of lant is genicticnlly controlled aned
Lo oonly modificd by the environment andt cultural prrctices.
Rcincy (1979) ond Dogoett (1970) rerorted thnt high yielding

g hum verictics hove less nitrogen and protein content than

the low yiclding uningroverd varietics. The lcw nitrojen and
cxir'c ' rotein eontent of Samsnrg 5 might be attributed to

its olility o utilize nitregen in incrensing grain yield rather

tirn increcsing protein contoent.

Demooe couseod to the oroins by birds (Queles guela)wes not

si nificant between the two verictics. Ne birpd damage scorc wns
Gttoine e For Samsorn 17. The confined demace to Samscrg 5 may
v obttributed to its smoll ond soft scers thot do not have any
ceotective footures. The shart growing cycle of Samsorg 5

1oy med'e it became the only moturcd stending crop in the ficld
ihibg nttrects birds. The higher but non significant stemburer

(luscola fusce, sescninsp) attock on Samsorg 5 may be as a

wesult f the growth hnbit and stem charncteristics that

seitiorag 1t more susceoptible to nttack by stomborer.

5.2 Effcct of Socwing Date

Souwing date sicnificantly affectud percentage stand

cetellishment. Least number of plonts emerced and survive at
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the first socwing dete (June 24). The secend sowing date

(July 15) has the highest percentage stond establishment, but
while wes not significantly differeont from that of the third
sotdng t'ete (Rugust ). This might be rdue tn optimum soil

i Zoture conditions at the time the sccond and third snwing
(‘'rios were plented compererd to the first sowing dnte. Low
moisturc cnupled with very high temperature townrds the end of
Junc (Teble 2) resulted in low rete of cstablishment. Some of
the seeds and seedlings of the Plrst sowing date were also
testroyed by birds, Results obteined in the experiment shuwad
thet “claying srwing frem June 24 to July 15 and Aujgust 6
decrveser the shoot height by 13.59% and 30.00#%, respectively.
Uopictions in temperature, sun-shine hours and relotive
huiaicity were roported €0 pecelerste or retard plont growth
(i.ossem end Ancdrews, 1975). The decrecse in shoot height

pith lete scwing was as o result of 1nw moisturc and loss hours
7 sun=shing avnilable to the lete sown crops. Secnndly, the
corly sown crops might have hed adventace of utilizing the
fivat initisl flush of tho scil nitraotis which encourager

vl us orowth nnd, therefeore, formation of taller plents.

Generelly, relaying lonting resulted in decrease in
cu.ver yield. The highest stover yield was nbtained with the
firet sowing of June 24 and this was followed by the sowings of
ouly 15 and nugust G, rusjectively. This is in agroement with
cunlela (1905) who observed n sinnificant recduction in gtover

vi.cld in sorpohum with delay in planting. Other workers who
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Lodncd similer ohsorysticon ere Androus (1975), Kassam and
arrriws (1975) and Arkel (190°C). Sowing early means longer
Janvdnn pordied and, thercfrre, longer vecctative phase end this
io 1ililly tr result in more number of loaves, and lerger plancs,
whirins, sowing let: will recduce the lenlth of the vegetative
o ondd the dircct wffoct of this is thet shoct helight, leaf
awnlor and arca, and totel deywcisht por unit ~rea are ell

»uetirnatcly lowor.

e

Fenicle lencth ond numhzr of panicles cer unit arcs wore
net offected by cerly or lato sowing of sorghume The effect
of suwedng date to time of SU)° fPlcwering, number of scerds per

nicle, MWIC=gruin weizht and jrain weisht per penicle varied

coneiderably with chonces in sowing detes. Number of days to
Doil flevering were sicnificantly reduced by sbout 6 and 16 rlays,
2ouretively, when sowing was delayed from Junc 24 to July 15
ans rtijust 6. This ohility of the lete sown crop to flower

]

cxly con be exrleincd with the vicws of Kassam and findrews
(1075) who reportod thot late sowing of Semsorg 17 reduced the
nler of days reguired for flowering through reduction in

whe lonth of the vogetative hesz with the length of
»opreductive phase only slightly sltered.e 3Severe water stress

-

e In the grouving season micht have elso resulterd in the
hogieoning the on set of the roproductive phase in sorghum
clents.  Deleying scwing from June 24 to July 14 slichtly
incrocsed the number of seeds por panicle by 1.24%%, while

fuzihor delay to August 6 reduced the seed number by Dl6i.
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alrilay trond was cbsorved in roapect of grein welight per penicln
mhoinerezse of 4.57)° when sown on duly 15 and & further
“arrs in sowing decroosod the Drein weight per penicle by
Zel e The 10 L-ariin weight showvod 2 grzdusl decreesc of
Tei.l ritl 214400 whon soviding was delcoyerd to July 15 and
Aot &, rroopectively, Zoelior studics by Ggunlcla (1902),
Cotnloly (1905), Hessem end androws (1275) and fdrhadi 2t =2l.
CIU70) on osowing date uffoct on yicld and yicld components of
e regoried decre=ac in numboer of soods per ponicle with
cvoresive dalays in sodnae The non significont incrense in
o of gaeds poer penicle obtainod in the nresant experimzni
tr obirituted to nocr pollination of the first sown crops
cirlly the ozely moturine verictye This resultcd in
retion of tho numbo2 of cffective flowers thet will heve
e snd Torw anous.e Tho decrccse in numhey of sacds par
cnnely grein weicht por penicls with deley in scuwing after
Tw 95 ent the graduel decreesc of 107 { -grein weinht with late
cvlan From June 24 may he axpleined by the Pact thet flouer
Lultiotion ond rrain f£illing micht heve oceurnd  under
Iatvee stressocd condltion 1ste in the growing scason.
w5 ot ru, the peins coascd for moro thon two weeks before
oo Loee gown erops Gauoust 6) enter the meturity phase, it is
“onse ossitle that moisture stress may have sterted devoloping

<% Ghe tiwe which rrobably affected its orain weioht per poniclo

i nueber per panieclc ond sood weinht per panicle. 31251;2
LA

Grain yield is o complex character and a product of
wooecting Pectors stch s numbnr of secds per panicle,

KASHIM I2RAHIM 1 1RDoDY
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1 U= rain weight, vericty and other factors. Changing sowing
'wie influcnces these factors in one wav or the other. Some

Jv the common features of these influences was in the second

ot wing dete giving higher grein yields than the other sowing
Jntues  Sowing on July 15 resulted in 15.06)% higher grain yield
then the sowing of June 24, the two earlier sowing dates

(Junc 24 and July 15) out-yielded the third scwing of August 6
Ly 7707 and 21.67/, respectively. Reports of the effect of
sowin: dete on grain yicld of sorghum by various workers have
not been consistent. Working with sorghum at Kano, Semsorg 2
(1 3) ves cbserved to give its maximum yield from the second
soving date (Anonymous, 1977). Assis et al. (1979) and
foonymous (1976).also reported increased in grain yleld with
telay in sowing up to the end of July. However, this result
vorits with that of (Ogunlela 1903, Kassam and Andrews 1975,
Curtis 1960a and Andrews 1975) who reported higher grain yields
11ith the earliest sowing date. The differences between the
vaecin yields of the first and second sowing dates mey be as a
»eovlt of the higher percentage stand establishment and low rate
0f denece to grains by birds in the second sowing. While the
law yiclds recorded in late sowing of August 6 might be
vitviluted to reduction in the length of the growing season as
pororted by Andrews (1975) and stanton and wiebe (1973). The
corlier sowing date enjoyed longer growing period which resulted
in bicrer and vigorcus plents with better developed yield

components,  In addition, the earlier sown crops had favourable
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photoperiod during vegetotive stage and avellable moisture

turing flowering and grain filling period. Because the rains

entt by Cetober 1), when the third sowing of August 6 was flowering
ant producing grains, moilsture stress at this time caused decreased
in number of flowers, some of the panicles became rudimentry and
win not form seeds. Whereas, seeds that has already been formcd

turing thie period failcd to mature.

Sowing date had no significant influence on percentage
nitronen and crude protein content of grains, however, late
sowings gredually increased the nitrogen and crude protein content
of the grains. This supports the findings of Han gt sl. (1905)
who reported increase in protein content with delay in scwing.
Jdooney (1970) pointed out that any factor that inoreases grain
yicld will cause decrease in protein content of the grain.
Therefore, the higher percentage nitrogen and crude protein
content observed in the present experiment with late sowing may
be os a result of moisture stress effect. Accumulation of
niirogen as a result of lower yield might have also been the

cause for higher protain content of the grains with late sowing.

Sowing dete had significant effect on percentage bird
tlamage to grains. The highest rate of damage was obtained with
the earliest sowing date of June 24. This is in line with the
reports of Bruggers and Jaegar (1502) who abscerved high incidence
of bird damage to early maturing variety that has been sown early

in the growing season.
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Stemborer attack and smuts infection were not significantly
affected by sowing date. But the late sown crops were more
infested than the early sown crops. Similar observation was
reported by Firk and Kadam (1979). Rao and Paul (1579) Jotwani
et al, (1976) and Summers et al. (1970). Kassam (1975) also

o, crted that damage due to stemborer (Busecla fusca),

shootfuly (Altherigoma saccota) and sorghum midge (gontarinia

were releatively wnimportant when sowing was done early.

53 Effect of Time of Nitrogen Fertilizer Application

Time of nitrogen applicaetion had significant eiTect on
stover yield, however, all other growth paramecters, yield and
yicld components, chemical composition of the grains, infestation
and infection considered in the present studies were not
sicnificantly affected. Highest stover yield was obtained with
5'11t application of nitrogen half at spwing and half at 6 WAS,
This wes followed by single application of nitrogen at sowing
ohnd split spplication of nitrogen half at 3 WAS and half at
0 WRS, respectively. Frevious studies on the effect of time of
nitronen application on stover yield by (Mengel and Kikby 1902,
itnel et al., 1500, Hussain and Rao 1960 and Nagur and Ramo 1967)
were reported to obtain higher stover yield with split application
of nitrogen on sorghum. Other workers (Anonymous 1974, and Tarfa
1987) observed highest stover yield with single dose application
of nitrogen on sorghum. The higher stover yield obtained with

snlit application of nitrogen (half at socwing and half st 6 WAS)
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may e attributed to the Fifst half, applied at sowing acting as
o siecrter nitrogen utilized 2t seedling stage for better
eateblishment of the seedling, while the other half applied at

G WAS might have concided with period of rapid vegetative

grawth af the sorghum plant.

Though time of nitrogen application bad nu.signiFicant.
influence on shaoot height, taller plants were obhtained with
single spplication of the nitropen at sowing, this suggests
development of longer internodes at the expense of atem diameter.
This supports the observation of Tarfa (1997) who reported that
arplicetion of nitrogen to sorghum as a single dose at emergence

increased ghpot hight at the seme time reducing stem dismeter.

Split applicatiﬁn of nitrngeﬁ with half.dﬁse at sowing and
half at & WAS resulted in slightly higher number of panicles per
unit area, grain numher per panicle, grein weight per panicle,
1C0-greln weight and grain yield per hectare than the cther
times of nitrogen application. Various studies have been carried
out on the effect of time of nitrogen spplication on sorghun.

Lut there are differences of opinion =s regards the effect of

time of nitrogen application an sorghum. Doggett (1970), Egharcviao
(1979), Kaigama (1970), Yusuf and Egharevba (1970), Boom-ampol

et al., (1975) Ismail and Ali (19062 and Turkheed and Prasad

(1970} reported superiority of split nitrogen application over
sinole application at sowing. Different reports by Rosolem

et al. (1905), Doughton (1971), and Sharma et al. (1900) observad

no yield adventage between split and single application of nitrogen
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oh stchum. Whereas, hipher grain yield were noted by

Anonymoua {1974), Tarfa (1907) and Fereira and Fontes (1979)_whEn
nltragén was applied as a single dose at sowing er after emergence.
Thi: bigh percentage of nitrogen content of the soill at the
lnivorsity farm might have been responsible for the npon-significant

reomnse to the time of nitrogen application.

Time of nitragen apnlication had na significant effect on
penpuntage nitrogen and crude protein content of the grain.
Hntever, single applicotion et sowing resulted 1n slightly higher
porcentage of nitrogen and crude protein content. This was
fullowed by split applicetion of nitrogen half at 3 WAS and half
ot G BAS and split appllication of half at sowing and half at
0 LAS, respectivelye The higher percentage obtained with single
woinlication suggests preferential translocatlion of the applicd
pitroeen to the developing gralns, whereas, the low value with
si1lit applicetion of bhalf at sowing and half at G WAS was
pitributed to the utilizatlon of the applied first half for
vegotative grouth and the later spplication of the second half
e incresse in grain yield rather than increasing nitrogen and
cruce protein content of the gralns. This observation is 1n
anreement with that of Qoomey (1970) who reported that protein
content of sorghum grzin is negetively related toc grain yield.
Hownver, Tarfa (1967), Stomoyor and Lugo (1970) and Dechev (1876)
nhaerved higher nitrogen and proteln content with split
arplication of nitrogen on sorghum. Difference in cultural

pwectices gnd environmental rescurces, especially rainfall and
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snlar radiation may have accounted for the variations. Varietal

differences may salso be very important.

5.4 Effect of Interactiona

Interaﬁtinn between variety and sowing dete had significant
eifect on gtover yield at 6 WAS, number of days to S0% flowering
shoot height,  100«grain weight, grain vield per hectare amd
porcentage bird demage. 0On stover yleld; btoth varieties had
significant reduction in stover yield with delay in sowing.
Tullest plants and heavier 1COC-peed weight were obteined with
the cerliest sowing date than the subsequent late sowings. The
uecrease in rainfall and sun-shine hours with late sowing migﬁt
have resulted in decrease in shoot height. The two varieties
when sown late flowered earlier then the earliest scwing date of
June 24, AL all the sowing dates tested the decrease in number
uf days to S0% flowerimg was more for Samsorg 17 than Samaorg 5.
This may be explalined by the variatlons in the lemgth of
nzturity betueen the two varleties. Semsorg 47 heing a late
waluring variety and photosenaitive had more number of days to

5(%: flowering reduced with late sowings.

The pffect of late scwing on grain yield varied considerably
letween the two varicties. Samsorg 17 had its grain yield
nradually reduced by 20.66% and 45.56%, respectively, when sowing
tigs delayed to July 15 and August 6. Semsorg 5 gave ita highast
nrain yleld with late sowlng af July 15, early. end late souwing
than this date (June 24 and August 6) decreased grain yiald by



h1.02 and 14.56%, respectively. The high gréin yleld reduction
of Samsorg 5 with the eerliest sowlng of June 24 was attributed
it the bird damage to the grains.. While the gradual yield
reduction of Samsorg 17 and that of Semsorg S sown on August 6
viork as a result of stressed conditlons leate in the growing
sraeon. This is in line with the views of Kassam and Andrews
{1975) who cbserved that late sown crops hed their yield
yduced due to mnisture stress late in the growing seasuh;.
Vouriety by sowlng date interaction showed that bird damage to
nrain wes lesS obvious on Samsorg 17 than Samsorg 5. This
sucnuests that date of sowing made no difference with regards |
in thuir menace on Samsorg 17. This mey be es a result of

lote maturing of Semsorg 17 even when sown early, therefore, it
is not the only matured standing crop on the flelds, hence,
birds heve alternative greins to feed on. The large and hard
secds of Samsorg 17 might have alsp prevented birds from
fecoing on them., Highest damaged by hirds on Semsorg 5 was
reoorded at tha earliest sowlng (June 24), no eignificant effect

wes nbserved at the later soculngs.

Time of nitrogen gpplication by sowing dote interaction
significantly affected stover yield at 6 WAS and number of days
toc 5[ flowering. Uhen mowing was delayed from June 24 to
July 15 anpd August 6, split application of the nitrogen was
found to ke more beneficiol on stover yisld. This may be
explained by the bigber rsin feoll recorded during July 15 and

Ausuat 6 sowings, therefore, the sole epplied nitrogen might
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have been lesched. Even though sole application of nitrogen at
sowing pn June 24 gave the highest number of days to 50%
flowering, least number of days to 50% flowering was obtained with
aule application of the nitrogen at the later sowing detes of

July 15 end hugust 6.

Interaction effect between variety and time of nitrogen
apnlicetion had no significant effect on ell the growth and yield
gtiributes considered in the present study, with the exception
of stover yield at 6 WAS. For both varieties, higbest stover
yicld was obtained with gpilt application of nitrogen (half at
soving and half at 6 WAS). Among the growth and yield and yield
cowponents considered in this experiment, it was observed that
norcentage stand establishment, panicle length, number of panicles
e unit area, grain weight per panicle and percentage nitrogen
and crude protein content were not significantly affected by
any of the interactions, This suggests that variety, sowing datc
ant’ time of nitrogen applicetion might be acting independent of
ecch other with respect to these attributes, All the second
ortier interactions between variety, sowing date and time of

nitrogen epplication were not significant.

5.5 Correlation

Sorghum grain yield is shown to have strong association in
positive direction with number of panicles per unit area
(r=.6U05%+*), number of seeds per panicle (r=.450**), and grain

weight per panicle (r=.290*). This indicetes that these yield
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comonent parameters esre critical determinants of sorghum grain
yivld, Therefore, for higher yields the number of panicles per
unit crea and number of seeds per panicle must be sufficiently
high, Chiezey (1961) and Eckebil (1974) reported similar
reaults, The negative correlations between shoot height
(r=43013*) panicle length (r=-.330%) and number of days to 50
flowering (r=-.331*) with grain yield roveals that grain yield
was limited by the supply of assimilates. Whereas, the negative
coyrrelation between grain vield on the one hand and number of
taye to 50% Flowering an the gther in the present study probably

suggeate that the longer the timz to meturity the lower the yield,

Tha highly significant and positive correlation between
shoot height (r=-.636**), panicle length (r=.330*), and number
aof doys to S0% flowering (r=.600**) with stover yield may be
attiibuted to the fact that these growth characters directly
deturmined the amount of photosynthetes aveilsble for stover
accumuletion. This supports the Findings aof Graham {1967) who
abserved a significant positive correlation between plant height

ant mpin stalk yield.

The negative correlstion between groin yield (r=.300%),
nurbor of panicles per unlt ares (r=-.309*) and number of
geeds per panicle (re-.329) with percentage crude protein content
inticetes that for high crude protein caontent to be obtained, the
vield components should be few in number. Rooney (1970) observed

similar results,



The :eaulta of the correlation enalysis, therefore,
inﬁiCaﬁes that number of panicles per unit area, numbgr of
secdg/panicle, shoot height, and number of days to 50% flowering
were critical in the oversll performance of the two sorghum

varieties.
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Chapter 6

SUMMARY AND CONCLUSION

A field experiment was conducted on the farm of Institute
far Agricul tural Research (I.A.R.), Ahmadu Bello University,
Sangru (11911'N and 7°38'€. 606m. above ses level), during the
1007 wet apasan o investigate the effect of sowing date, time
of nitrogen fertilizer application on yield and yield componcnts

of sorghum varieties (Sorgbum bicolor (L.) Moench). The treaimont

cangisted of two sarghum varieties, namely, Samgarg 17 and Samanrg
. Three sowing dates at three weekly interval (June 24, July 15
ant! August &) and three times of nitrogen applicatlon (T= all N
tdose at planting, T2 = helf dose at sowing and half at 6 WAS and
T2 = half doger &t 3 WAS and helf at & WASDuere used. The
treatments were replicated four times in a Rendomised Complete

Block Design (RCHD) in factorial arrangement.

The results ghowed that gowing date had significant effact
on growth characters, yield and yield components snd percentage
tdemapge by birds to sorghum grain. Among the sowing detes tested,
higher stover yield, shont helight, number of days to 50% flowerinn,
perccntage bird damage and 1000-grain weight were obtained with
the First sowing dete of June 24, At the second scwing date aof
July 15, higher number of seeds per penicle, grain weight per
renicle and grain yield (kg/ha) were obtained. Late sowing on
Aupuet & gave the least stover yleld, number of days to S0%

Flowering, shoot height, number of psniclegs per unit area,
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numbcr of seeds per panicle, grain welght per panicle, 1000-grain
weicht, percentane bird damage and low disease score. However,
the highest percentage of nitrogen and crude protein content

»eculted from this late sowing,

Time of nitrogen application significantly influenced
giover yield at € WAS, but had no significant effect on the othowr
nerameters considered. Application of nitrogen in two equal
cplit et sowing and at € WAS resulted in higher stover yield,
twoin weight per panicle, grein yield per hectare end slightly
hither number of panicles per unit aree, panicle length, number
nt secds per panicles, 1000-grain weight, number of days to 50%
flovering and stemborer attack. Whereas, single dose application
of tho nitrogen at sowing resulted in taller plants. Higher

of

Jercentage/nitrogen and crude protein content were obtained when

nitrogen was split in eguel doses half at 3 WAS and half at 6 WAS,

Varicty significantly influenced growth parameters, yield
ant yield components and percentage bird damage. Samsorg 5
excelled Samsorg 17 in meny parameters considered such as less
nunher of days to 507 flowering, higher number of panicles per

it oree and number of seeds per panicle.

Voriety by sowing date internction affected most of the
onowth characters, and yield and yield component attributes.
With the exception of stover yield at G WAS and number of days to
507 flowering, time of nitrogen application by sowing date had

no effect on any of the perameters studied. Wwhile significant
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effect of variety by time of nitrogen application was only on

stover yield at 6 WAS. No second order interaction was significant.

Correlation anelysis between grein yield and growth, and yield
components of the two sorghum varieties, revealed that number of
panicles per unit area, number of seedas per panicle, grain weight
pner panicle and shoot height, respectively, were responsible for

the observed grain yield response.

It is concluded from the present study that for the attainment
of high yield in sorghum varieties, late maturing verieties such as
Samsorg 17 should be planted early when the rains became establisher
Uhcreas, early maturing veriecties such as Samsorg 5 should be soun
late at the middle of July after establishment of the rains so as
to avoid mouldness of the grains and bird damege to grains. Even
though split application of nitrogen with half at sowing and half
ot € WAS has a potentiel for increasing sorghum production, it
cannot be recommended because the grain yield adventage over
single dose application was rather low to justify the extra cost
of opplication. Alsc for the attainment of high nitrogen and
cruce protein in sorghum, nitrogen fertilizer should be applied

as a single dose et sowing.
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