THE PERFGRVANCE GF BARLEY VAR ET1 ES( Hor deumvul gare L. ) INTHE
SUDAN SAVANNA ZONE F NAR A

By

MCHAEL CH ME | KVELLE

A thesis submtted to the postgraduate school
Ahnadu Bel l o Lhiversity

inpartial ful fil ment of therequirenentsfor

the Degree of Master of Science in Agronomy

ZARA NGRA

JULY, 1985



DECLARATION

that this thesis has been written

y own research worke

1 hereby declare

by me and that it is 8 record of m

1t has not been presented pefore in any previous

application for @ higher degree.

\/\.z\ LQ,
/_L,—/
I1CHAEL CHIKE IKWELLE

M
(Candidate)
— =

pDate: .’---o.o-..-..--ouo

ed.

Wi T

DR. M. K. AHMED
(Major Supervisor)

The above declaration is confirm

& 41785

Date: essessscssssssasess



CERTIFICATION

This thesis entitled 1 THE PERFORMANCE OF BARLEY

VARIETIES (Hordeum vulgare Le) IN THE SUDAN SAVANNA ZONE

OF NIGERIA' by MICHAEL CHIKE IKWELLE meets the regulations
governing the degree of Master of Science of Ahmadu Bello
University, Zaria, and is approved for its contribution to

geientific knowledge and literary presentation.

@W/‘/v \ st P

DR. V. KUMAR DR. M. K. AHMED
Member, Supervisory Committee Chairman, Supervisory Committee

‘v-i’ o P

PROF« Jde
Tead, Despartment of Rgronomy

o
G. £. OSUIDE

Dean, Postgraduste School

Date: L\'(ﬂi(gﬁf

AHMADU BELLO UNIVERSITY
ZARIA



DEDICAT ION

To my wife, Victoria.



i1

ACKNOWLEDGEMENTS

I wieh to axpréss my.sincere gratitude to my.ﬁéjér
Supervisor, Or. M. K. Ahmed, for his gﬁidance and direcfinn
during the course of this investigation. My thanks are due
to Dy. 1.0.E. Asenime, who served o8 2 member of the
Supervisory Committee far his valuable advice. My
appreciation also goes to Dr. V. Kumar, member, Superviscory
Committee, for his valuable suggestions and the time he

patiently spent in resding through the manuscript.

Sincere appreciation is a2lso axtended to the Head of
Agronomy Department, Prof, J. Y. Yayock and other members
of staff of the Department, for their encouragement and

assistance during the course of this work.

My thanks are extended to Or. B.A. Oyejola for his
advice in the statistical analysis, to Messrs W.C. Mayaki
end J,0, Lashilola, as well as Mr. J, C, Muya for their
asgistance at the Irrigation Reseazrch Station, Kadowa.

The help of Mr. C. 0. Egeolu, who typed the manuscript is
gratefully acknowledged and alsg friends and colleagues

who helped in various ways.

I wiah tg thank the Director, Lake Chad Resegarch

Ingtitute, Mr. V., D. Saguz, for affording me the opportunity

to undertake this study.

Fimally, to my wife, Uictnria, iz due theo despest



11

pnce and uncerstanding ghroughout the

gratitude for her patic
for giving me the

duration of this studye and to God.

strength and ability.



ABSTRACT

A field trial was conducted during the dry season
1983-84 at Kadawa in the Sudan Savanna ecol ogi cal zone of
N geria to evaluate the performance of 169 (80, 2-row and

89, 6-row) barley varieties.

The trial was laid out in a 13 x 13 sinple lattice
design replicated twi ce. Each variety was hand-sown in
four rows, 25cmapart using a seed rate of 100 kg/ha. The
gross plot size was 5 x Imand yield was assessed fromt he

two central rows.

Phosphorus was broadcast uniformy and worked into the
seed-bed before harrowing at the rate of 40kg P20s/ha in the
formof single superphosphate (8.3%P). Ntrogen at the
rate of 60 kg Nha as urea was applied in two equal splits
at planting and four weeks after planting. Plots were
irrigated by gravitational method through siphon system and
60mm of water was applied to the plots at seven days
interval. Two hand weedi ngs were carried out at two and

four weeks after planting.

In 2-row speci es, plant height ranged from 50- 84,
85-93 and 94-127 cmfor short, intermediate and tall plants,
while the corresponding height in 6-rQv for the three

groups nentioned above were 45-78, 82-92 and 93-118 cm

Entries were classified into short (80-89 days)
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medi um (90-99) and |long (nmare than 100) duration, the
relative per cent in each species was 29, 34, for short;

49 each for nediumand 22, 17 in long duration varieties,
for 22and 6-row barley species, respectively* The 6-row
barl ey produced significantly higher nmean nunber of spikes
per square netre (611.5) than 2-row barley w th nmean spikes

per square netre of 593. 3.

H ghest nunber of grains in a spi ke was recorded by
EX-LCR 3D and A 15244 (35.5 and 27.7) in 6- and 2-row
barl ey species, respectively. The 2-row barley produced
significantly heavier grains than 6-row with their mean

grain" weight as 43.5 and 34. 6g/ 1000 grai ns, respectively.

In 2-row barley, the highest grain yield (6,611 kg/ ha)
was recorded by A 16185 while it was (6,014 kgl ha) in 6-raw
observed in EX-LCR 22. The grain yield of 2-row standard
variety, Ketch, was 4,198 kg/ ha.

The nean grain protein content was 8.91 and 8.40%in
2- and 6-row barley species, respectively. The grain crude
protein content ranged from4.62 to 15.54%and 5.04 to

13. 86%in 2- and 6-row barl eys.

Yield was highly associated with all the yield
conponents as evinced in the coefficients of correlation
whi ch were positive and highly significant in both 2- and

6-row barl ey species.
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Chapter 1

INTRODUCTION

Barley (Hordeum vulnare L.) Gelongs to the fumily,

Graminese; tribe, Hordeze ond genus Hordeum (Hitchoocok,

1951). The cultivated dypes are Hordeum vulgare (6-row)

and Hordeum distichum (2erow) znd their closest wild

relatives are Hordeum spontaneum and Hordeum angrocrithon.

Very little is known about the origin of the crop. Vavilov
(1951 and 1957) concluded that Ethicpis was a secondary

centre isploted from the main stream of barley evolution.

1,1 Economic Importance

In Nigeria, barley is meinly used for molt preperations.’
All the existing brewing and distiliing industries in the
country rely solely on imported malt as their source of row
material. The Nigerian Breweries Limited alone
imported about 80,000 tons of malt valued at an estimated
sum of R38 million in 1979 (Asenime et al., 1980). During
the 1903 brewing workshop held in Benin, Bendel State, it
was reported that the Federal Ministry of Industries had soc
far approved @ tatal of 50 breweries in the country with a
brewing cepacity of 13.7 million hectolitres. The projecterd
demand of the product for the year 1983 was given as 11.5
million hegtolitres leaving & surplus of 1.6 million
hectolitres (Okunols, 1933), Considering the number of
breweries and the demand for melt products in the country

at present, the amount spent for the importation of malt is



estimated at ¥2,200 million in foreign currency.

The present adminmistration bas emphasized the nesd
to achieve self-sufficiency by making greater usg of local
material, To this gnd, efforts have been directed towards
finding ways of using locel roaw materials in brewing. In
addition to the continuing search for suitable lpecal

cereal sources of malt from guinea eorn (Sorgbum hicolsc),

millet (Pennisetum americanum) and rice (Qryza sativa)

which may not compete borley due to its high enzyme content
and presencc of hull which protects the germinating seed
during malting process, the production of barley locally
would go @ long way in conserving the foreign exchange in
relation to the importation of barley malt for the brewing
industries, The North Orewsries Limited, Kano, has succecded
in using lpoally cultivated sorghum (guinea corn) as a
subastitute to brew its 'ODouble Crown' lager heer and saves
the country #2 million annuslly (Fowowe, 1983), The local
sorghum conatituted only 10% of the totel raw material used,
because the investigation showed that o different praduct
would result if the substitution wss higher (Fowowe, 1903).
.Thua, in order toc maintzin the guelity of product from maltg,
it is essential to identify suitable barley varieties
adapted to local conditions which could be converted %o

malt locally for brewing industry.
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1.2 Areas of Production

Barley probably has the widest range of adaptation
compared with 2py cultivated plant specics. It is grown In
nearly 2ll cultivoted mreas of the temperate zone (winter
bariey), in many sub=tropical arecs ond ot high sltitudes
of the tropical zones (spring bariey), It is mostly grown
8s @ rainfed crop but in the semi-arid regions of the world,
borley is grown as irrigsted crop. Ip Nigeria, it can he
grown under irrigation in the some region a@s wheat from 10
to 14°N latitude ond 240 to 360 metres altitude (Dlugbeni,

1973).

The verious irrigation schemes in the country when
fully developed by 1991, will irrigate approximately 345,000
hectaeres. About bhalf of this ares will be planted with whaad
and the remaining half will go into the production of barley,
vegetables, maize, rice and cther crops. In its area of
production in the Sudan savanna zone, barley yields as much
as wheat and should be preferred teo wheat under medium to
severe water stress and late seeding conditions becouse of
its hetter interngl water halance at all levels of moisture
stress (Singh éﬁd Humar, 1981). Alsc high temperature during
ripening caused less damage to barley for feed than wheat

(Nuttonson, 1957),

1.3 Usas

The cropphas many uses. 1t is used as feed for



livestock. It is pearled anc userd for soup making. Barloey
flour is on importont preduct ond borley bread is highly
valued in some parts of the world like Turkey where it is
said to be the "stuff of life". Probhably, the grestest
amount of the baorley crop on 8 globol basis goses for making
of malt products such &s beer, whiskey, maltina, shandy,
beverages, pastries, breskfast cereals, haby foods,

asonfections and drugs.

Barley research in Nigerio is still in its infancy.
Past work on variztal selaection concentrated on the yield of
2~70w barley vorietics imported mostly from Curopean
countries, To broaden the secope of selection for high
yield, low protein contant amnd hence high malt yield, thare
is the nezd te screen o large number of cultivars in 2- and
6-row barley specics obtained from different sogurces. The
experiment was, therefore, designed with the follopwing

objectives:-

1. To eveluzte the agronomic performance of & larne
number of barley cultivars in the Sudan Savanna

ecalogical zone.

2. To study the yield and yield components and ather

characteristics of these 2-row and 6-row specices,

3. To assess the grain guality of 2-row and G6-row

cultivers under trial,



Chapter 2

LITERGTURE REVIEW

Research work on barley in Nigerio is scanty. The
crop is still rclatively new in the gountry compared with
other cereal crops in which 2 lot of work has been dane.
However, @ lot of literature is svailable in many countries

whern barley is widely growne.

2.1 Adeptation

Bariey has 2 wide range of adaptotion and is grown
from the Arctic circlz to the tropical plains of northorn
India (Weaver, 1950). &~rob farmers grew barley in the dry
areas of north Africa where irrigation water was 1ifted
from open wells in goat-skins (Wigbe, 1960). Wwilten (1975)
reported the adaptation of 79 imported malting barley
varicties under irrigation during the dry season at the
kano River Irrigation Project, and proved the possihility of
growing malting harley varieties successfully in Nigeria.
Similerly, fibmed gt 2l., (1977) reported the detailed
characteristics and yield of 15 elite barley varieties in
two locations inm Migeria. Subseguently, Falaki (1980)
successfully carried cut investigation on the performance
of malting barley varietivs a2t LHamsru and Madawa,
respectively. In apother oxperiment, fbmed et al.,

(1983a and 1983h) studied malt characters of four malting

berley varieties under varyving fertilizer levels and



concluded that it is possible to grow barley with
acceptable malting guality in Nigeria by seleeting sultable
varieties. During the 1983/84 growing season, the Nigerian
Breweries Limited and the Guinness Nigeria Limited jointly
financed o barley project at New Marte in Lake Chad basin
area of Borno State and reported that the performance of
malting barley varieties was satisfactory in that region

(Rnﬂn, 198"*) ™

2.2 Climatic Conditiong

Barley grows porticularly well where the ripening
seagan is lonmp 2nd cool and where the rainfall is moderate,
(Wiebe, 1968). Harlom end Martipi (1936) reported that
barley can stand high temperatures if the humidity is low,
but it does not do well where both temperature and humidity
arg high due tu the greater prevalence of disease in such
climates. In their work in the Sudan and Korthern qunea
BOVANNA zones of Nigeris, Kumar et al., (1982) reported
that the optimum temperatures for germination, growth and
groin development of barlezy were (15 to 22), (16 to 18) and
(18 to ZBGC), respectively. The crop redquires falrly warm
temperature for germination, cool temperature for growth
and coal to warm temperature for ripenning. Temperotures
gs high as 40P during ripening were reported to have couserd

less domage %o feed barley than o wheat (Nuttonson, 1957).



2.3 Spil Conditions

Ayers (1953) reported that clayey soils especially
in humid regions were not suitable for barley production
dug to impeded drainage. He observed that moderately
fertile scile fovoured @ rapid vigorous growth, but barley
grown on soils high in nitrogen often lodged and resultoed
in low grain yield. Borley grows particularly well wherc
the soil is well drained but not sandy (Wiebe, 1968). The
optimum pH range for barley growth ranged between pH 6.0 to
B.0. Varieties exhibited better tolerence to salinity than
to sodicity (Mishra, 1983). wicke gt 21., (1983) reported
that yields approecched maximum volues 2t the nitrogen lovel
(70kg N/ha) for malting barley. The nitrogen rate used
depended on soil conditions, climatic fectors and varietel

characteristics,

2.4 Varietal Differences

Aberg and Wiebe (1946) ond Wiebe and Reid (1961)
described two main cultivoted specics of barley - Hordeum

vulgare (six-rowed berley) ond Hordeum distichum (two-rowet

barley). The 6-row barley has & tough rachis and all

florets are fertile ond develop groins of normal germinating
capecity. In the Z2-row species, the rachis is tough and

all of the central florets are fertile while the lateral
florets are either male or sexless. Only the florets in the

central rovws develop 9TE1NE with normal germinating capacitye



2.5 Malting Varieties

A sultable variety is the most important factor which
controls malting guelity (Lund, 1967), Two-row varietics
generally were repcrbed to have bhetter maliing guality
than S-row varietics because of plumpy Qroding and low
protein content whereas 6-row varieties have more kernels
ond generally yielded higher then 2-row varieties (Von der
Fahlen and Goldberg, 1971). The guelity ond yield of
varieties were olsc reduced duz to wolsture stress
(Pendleton gt 2l,, 1953) and by high temperotures ot meturity
(Mack, 1965). #Among the cultural factors, the seeding rate
ond spacing are very important. Mercdith et gl., (1942)
observed that the rate of seeding did not influensce malting
gquality. The protein content, P84 ueight 2nd proportion
of plump grains were not affected. Guiterd et B8l., (1961
reported from their seeding rate experiment, that @s seeding
rates were increased, the number of spikes per plant and

grain yeight decressed, but Stickler and Pauli (1964)
indicated that some varieties were responsive and others
were not, to seeding rates. In onother investigation with
malting varieties, hhmed gt al., (1977) reported that the
number of spikes per square metre end 8FelNueight were
significantly affected by seesding rates. They aobserved

that increasing seed rote progressively increased the number
of spikes per square metre and decreased 1,000-8Tain:

weight. On sowing dote, Abdel-Racuf et al., (1983) reported



that early sowing of barley cultiver Giza 118 resulted in
highest number and weight of grains per ear, ear length

and 1,000-grain weight, while lote sowings recorded
shrivelled grains with high protein content. Similarly,
btapleton (1904) reported that lodoing and leaning of
malting vorieties incrosscd as sowing was delayed. In
sowing date tricl at Kodows, malting varieties recarded
higher yields when sown either on 18 November or 2 December.
Lowest yield was obtained with crop sown on & November

(Anon, 1964),

2.6 Plant Growth

2.6.,1 PFlant height

Flant height is on index of crop growth. It is
governcd by genetic factor as well os by crop nutrition,.
Tall growing varieties hgve normally weock strow ond lodge
when nitrogenous fertilizer is applied. Dwarf varieties on
the contrary, oare ctiff-strawed and respond to fertilizor
well, Hpplicotion of fertillizer also has o direct bearing
on the guality of malting barley. Gregory (1975), working
with 12 varieties of barley, reported that Schuylar produced
consistently higher yields than the other 11 varieties and
gave &n average grain yield of 7,464 kg/ha. Schuylar was
shart-stemmed and resistant tc lodging while the other 11
varieties were tall and lodge at high levels of nitrogenous

fertilizer. However, Jennings anc Agquino (1968) noted that
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in mixed populations of tall and short plants, the tall
nlants intercepted more light and gave the higher vields
than the short types; short plants were poor competitors
and it wes only in pure stands thot their adventageous
vield physiolpogy was expressed. In their investigotion,
Pyzhov et al., (1981) suggested that 90-95cm appeared to

be the optimum height for ensuring high yield combined with
lodging resistance. However, optimum height for ensuring
high yield w©ill depend cn variety and enviraonment and their
interaction. Ekcberg (13902) and Anderson gt al., (1903)
veported that semi-dwarf varicties gave high response tao
nitrogenous fertilizer ond recorded high grain yields, but
they observed that grains were high in protein content which

mede them unsuitable for malting.

2.602 Maturit!

Number of days to meturity is an important growth
cattribute of barley varieties. Earliness is on essential
character for beriey cultbtivation in marginal areas with
short growing seascn. Ahmed gt 2l., (1977) and Falaki
(1980) reported that Ketch is an early maturing variety
suitable for Bornc and Sokoto States where the growing
season is short. Lee gt al., (1983) observed that the new
gaerly maturing cnd high vielding variety Jopungborld:
matured shout five days earlier than the standard variety

Clbori and gave 8% higher grain yield. Raesmusson and
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Wilcoxson (1983) reported that Robust a medium to late
variety waw superior o Morex, the most widely grown cultiver
in Minnespta in grein yield, grain plumpness and lodaing
resistance. Robust was two to three doys later in maturisy

than Morex and had high resistance to Puccinia graminis,

Fejar gt al., (1984) recommended Leger, a mid-season,
six=~rowed variety for growing at Ontaric, Canada. It hoa

cutyielded standard varieties and has large grainsa.

2.7 VYield Components

2.7.1 Spikes per squore metre

An important yield component of barley is the number
of effective tillers (spikes) per unit area. Verma and
Gulati (1961) reported that green parts sbove the flag-leaf
ncde such 3s the spikes number and N contributed direcily
or indirectly to grain yield. Similarly, Negut (1982)
gbserved that the 2-row variety, Victoria, was the most
productive due to @ high spikes number which was associated
with the'.high grain yield of the voriety. Other workers
that beve reported positive correlation of spikes number -0
with yield included Berta (1902), thelmﬂaauf.gglgi.,(1983)’

Gales (1983), and Scheffer and Struve (19863).

2.7.2 Gralns per spike

Among the mast importent yield contributing

characters of barley is the number of gréilns per spike.
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Ahmed et al., (1977) and Folaki (1980) both reported thot
number of grainsper spike significantly increased groin
yield of varizties. Fyzhov gt al., (1981) showed that the
character that wae most closely correlated with yield per
plant wes the number of grains from the car. Hesearchers
thot have reported positive and significant correlation of
seed pumber with yield included Berts (1902), Gu et al.,
(1963) and Hadjichristodoulouw (1963). Others were £l-Shama

and Ahmed (4968), Verma and Gulati (1581) and Negut (1902).

2.7.3 Bne thousand grain weight

Varicus regearchers hove reported work on the yield
vomponents of borley. socording to Bakhshi et al., (1973),
Ewertson (1974a) and ihmed et al., (1977), 1,000-grain weight
was an important yield attribute of borley. They variously
reported that high 1,000-grain weight had contributed to
high grainm yield of varieties., Other workers that had
reported on 1,000-nrain weight included Faloki (1580) .and
Negut (1982). Varieties Clipper, Tellus, Ingrid and Ketch
consistently produced high 1,000-grain weight (Gu et al,,
1983).

2.0 VYield

Z4.8.1 Grain yield

fi lot of resecrchers have reported that differences

in grain yield varied with varieties. Brun (4964) shawed
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that out of 20 varieties tested at Voil, Uorway, four
varieties gnve yields svereging 3,000 kg/ha of dry grain,
gimilar to the yicelds of the standard varieties Verda and
Mori. Bockstaelle and Maddens (1965) compared 11 varieties
over oneg year perind and reported that varieties, Conbrinus
and EBarlsberg II produced higher grain yield than Ingrid
(the standard varicty). Morrison and Slacketh (1965)
compiled results of 21 trisls and coame to the conclusion
that varieties Mentor, Vado, W.5573 and 5492 gonve yields
comparable with stendard variety, Ymer. HMaddens and
Hockstaelle (1968) in fipld trials with 23 varieties
nhserved that the control variety was inferior in grain
yirld %o Delisa, Mauric, Oritta and Zephyr by 9, 8.5, 0 and
5.9%, respectively. Similarly, Cottier et al., (1971) in
thelr experiments with four varieties concluded that Zephyr
produced the highest grain yield of 5,200 kg/ha while Walsh,
(1971) found that, at scveral sites in his trials, Clipper
yiclded 20% higher grain than the standard veriety, Prior,
Also Zephyr outeyielded the established varisgties WKenta,
Research, and Carlsberg II by 90, 05 and 66%, respectively
of triols in New Zealand (Malcolm and Thompson, 1972).
According to hhmed et al., (1977), and Falaki (198G), of
the 15 elite malting varieties studied at Kadawa and Samaru,
respectively, Zephyr, Clipper and Ketch recorded the hiphast
grain yield, Using several Z2-row and &-row varieties, Cho

et al., (1582) observed that 2-row varieties hed similar
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yields to B-row, but hod fewer grains per ear. Kandera and
kandera (1903) reported that Horal recorded the highest

grain yield of 7,960 kg/ba with 70kg N/ha as urea, Gimilarly,
Giuliari ond Padovan (1503) observed that varieties Tanin,
Gerbal, Robur and Salvoggie recorded highest grein yield
ranging from 7,730 to 0,220 kg/ha. New varieties Pirate and
Mikado yielded well at 7,700 and 7,200 kg/ha, respectively,
Other researchers thet reported on grein yicld of varicties
included Holler et 8l., (1901), Farnworth and Said, (1902),
Bianchi gt zl., (1903), Bengtsscn (1903) and Jongs and Read

(1583).

2.9 OGrain Quality

pmong the grain cuality paramegters of barley are the
1,000-grain weight and crude protein content. Grains with
low crude prutein content have good melting quality. Wilten
(1969) an triol with 20 varieties of barley concluded that
Zephyr, Berac and Mazurke produced lower grain protein
content than the standard veriety Cambrinus. (ilso Zephyr in
21 trials 2t New Zealand gave lower crude protein content
caompared to that of the stanrdard molting varieties,
Qakhshi et al., (1973) reported that in triols at seven
sites, Clipper recorded an avorago grain protein content of
10.7%. Bimilarly, Ewertson (1975) concluded that variety
Tern in 151 trials yiclded an average gra2in protein content

of 11.9% thus rendering the variety wnacceptable for maltinge.
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Falaki (1960) reported thet the high grain protein conteont
of 15,2% recorded in Ketch @t 3amaru was due to the failure
of the irrigution pump during the groin filling stage which
resulted in moisture sircss at that stoge. Welch and

fAosden (1983) observod that the Z2-row winter varieties har!
higher grain protsin content than the 6-rpw varieties but
their grain protein vyields cn hectare basis were similar.
Kandera (1%01), Brun (1902), Ribokaite (1982), Bengtssan
(1983} and Siman (1983) all havervariously reported an grain
protein contant of barley and indiceted that increasing
nitrogen level increased crude protein content of grsin.
Plumpy secds 2re of high guality for malting as they contoim

more starch (Falaki, 1580).



16
Chapter 3

MATERIALS AND METHEDS

3.1 Experimental Site

The experiment was conducted under irrigntion during
the 1883/84 dry season ot Kodowa irrigation sub-station of
the Institute for fgricultural Hestoreh, Abmadu Jello
University, HKadawo (11539!N, D&DDZlE, 500 metres above soa
level) located in the Sudun 8ovann2 ecological zone of
fiigperin. The climatic and spil conditions of the location
and the cropping history of the ficld in which the
experiment wos conducted are stoted in appendices A, 0 and
C. Therc was no rainfall during the period. Low night
temperatures were cbserved between December and January,
Also, the low night temperature during February enbanced
grain filling. About the middle of February, day
temperature began to rise graduslily, but thig did not
ndversely affect yicld. The low percentage of relative
numidity that prevailed durinp the season, enhanced the
performance of the crop as ne disease incidence was recarded

throughout the season.

The soil was @ well-dreined sandy-lpom with low
fertility and @ pH aof 6.5. The crap was sown after a fallow

period of eight months following @ maize crop.



17

3.2 Land Proparation

The experimentsl field was ploughed once and horrowed
twice tc get @ fine siedbed, The laund was subsequently
marked out intoc reguired plots with irrigsticon chanpnels and

borders whHere necessary, before planting.

3.3 Fortilizer NpRlication

Phosphorus was broadeost uniformly and worked into the
seethed before harrowing ot the rate of 40kg PZDBIha in
the form of single superphosphate. Nitrogen 8t the rate of
60kg N/ha 2s ures was 2iplied in two eGual splits - at

planting and fpur weeks ofter planting.

3,4 Treatments and Experimental Design

The trial wos conducted using 169 berley lines/
varieties in @ 13 x 13 simple lattice design replicated'
twice. The crop wes hand-sown in 25cm rows using @ secd
rate cf 100 kg/ha on 17 November, 1903. The gross plot
gize was 5m x b rows and yiald wos acseased from net plot
measuring 5m x 2 rows. The list of lings/varietiles entercd

im the trial is given in appendix D,

Dut of the 169 lines/varicties tested in this
experiment, 80 belnnged to Z2erow species and the rest 09
vere chosen Frnm.é-ruw hulled tQpe° Therefore, 168 degraes
of freedom for tfeatﬁent wads Further split to compare the

two species (1 degree of freedom) and lines/varieties were
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further compered within each species. That is, 79 ond 00
degrees of freecdon for Zerow and 6-row species, resnectivoly.
For hrovity in the comparison of troatment means, letters

were abbrevianted (a - j) to mean abed thipugh e and f to j.

345 Irrigation

The exporimentsl plots were irpigoitoed by gravitational
method whereby water was conveyed from the main chanpel
into the plets through siphon system. Plots were irrigatod
at seven days interval. ~About 60mm of water was applied at

each irrigation.

3.6 Insect and Fest Control

There was 2 mipory incidence of apbid infestation on
thz crop which prompted the application of menazon 2t the
rate of 294 g/ha a.i. sprayed three times zt weekly
intervals beginning on 21 January, 194, There was no
disease attack., 8ird scarers werc engaged to nrotect the
crop from bird demage. The plots were hond-weeded twice

on 30 November and 14 December, 1503, respectively.

3«7 Dbservetions Recorded

37«1 Spikes number per square metre

The data on yield components were recorded from 10
plants taken 2t random and marked for observation. The

number of esp-bearing tillers was recorvded from 10 plants
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and number was coleuwlsted per sguare metre therofrom.

3472 Heading date

This refers toc the numbor of days from souwing to
the date when 50% of the heads in @ plot had completely

emerged from the flag-leaf sheath,

3.7.3 Mﬂturit!

Number of days to beading nluwe numbegr of days when
about 80% of the plants in 8 plot had turned strow yellow

and the grain rachis had dried.

3.7.4 Flunt height

Flant beight (cm) waes bosed on the mean of 10
randomly selected plants per plot measured from ground lovel

to the tip of the plant (excluding awn),

3.7«5 Awn characteristics

This was determined by testing whether the Awn was
decidyous when it could be easily detoched from the grain,

or persistent when it was hard to detach.

3.7.6 MNumber of 9¥alns por spike

The number ofgreins was alsn counted from above 10

marked plants and the averoge taken.
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3,7.7 One_thousand oPadn weight (g)

The countedoradns in the above observation were
weighed carefully on & halance (Metler M. 140) and 1,000

grain wcight wos colculated thercfrom.

3.7.0 Grain yield (kg/ha)

Grain yigld was obtained from the yicld of
individual net plot which was recorded in grams. Yield in

kilograms per hectore was worked ogut therefrom.

3«79 Crude protein content

Nitrogen was ostimated from composite sample using
micro Kjeldahl method as described by Jennings (1961),
Nitrupen per cent was multipliod by 6.25 to convert it into

protein content (Jackson, 1962).

3.7.70 Statistical analysis

Date recorded were statisticelly analysed using
onalysis of varisnce ns described by Cochran and Cox (1967).
Treatment means were compered using Duncan's Multiple Renge

Test (Duncan, 1955),
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4
Chapter RESULTS

bt Plat Melgh

The differerce in the mean plant beight for 169
entries is shown in tables b4.ta, b and the analysis of
variance in appendix E£-1. The difforences dus to the
gntries were highly significent, The 2-row barley produced
significantly taller plonte thon G-row typse and the
difference was significant ot 1% level. The tollest
entries were CI 16170 (126.9 cm) and CI 2208 (118 cm) and
the shortest height was recorded by CI 15172 (50,2 cm) and

01 16538 (44.6 cm) in 2- and 6-ruw barley, raspectively,

Within each group, it was cbserved thet the differencas
in the mean height within 2« and 6~row varieties were hinhly
significant. It was interesting tc note that the two
species behaved similarly with respect to their helghts.
These could be classificd imnto three groups of tell,
intermediate and short varicties. In 2e-row vorieties, the
height ranged from 50-04, 085-93 and S4-127cm and for the
short, intermediate angd toll verieties ond their relative
proportion was 39, 21 and L0% of the Z2-row populetion. In
g~row varieties, hocight ranged from 45-79, 63-91 and 93-110
for the three groups mentioned above with o proportion of
39% for ezch of tall and shert varigties and 22% far

intermedinte varicties,
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Table b.la: Plant height (cm) of 2-rouw barley l1ines/
voricties grown at Kodowa durlng 1903404
dry 50380MN.
Plant Plant Plent
Entry Height gntoy  Height Entry Heinht
N (cm) NOo (cm) NC. (cm)
153 126.08* 64 96, ha=j 125 00e 31
35 125,.0ah 144 9k 6a=] a9 f0.20-~1
97 121,280 14 94, 3a-] 167 79 3d-1
03 110.0abc e1 9l ta=J 169 79.20=1
140 107.5a-d 50 92,80k 104 70 ¢ D=1
102 106.7c=8 117 97.2b-K 33 70.5d=1
15 1064 2a=F 151 Ol.5e-K 164 77.9d=1
70 105.6a=F 119 09,5C~kK 146 77.60=1
90 104 .,7a=0 160 00 1c~k 32 77061
52 104 .28~0 150 0. 16~k 66 75.%d=1
101 101 .6a=h 159 00 ,.0c-k 34 72-6e-1
116 101.5a-h 110 08 .0c-k 136 72.5e~1
M 101.30=1 132 860 06=-K 1 71.2F=1
122 100.%9a=1 123 87.7c-k 134 0.bg-1
150 100.08-1 154 a0.0c=k 73 70.30-1
L9 100,683 147 87.3c-K 131 70.20~-1
687 100, ba=-1 148 f6.6c-K 162 706 20=-L
137 100, 3a-~1 23 86.1c-K 139 70.20~1
128 98,0a~j 156 03.4c~kK 3 69, lhel
57 98.60-3 59 05.40=k 1M f6.3i=1
135 98,30~} 105 Ol . 8=k "2k 660211
W7 97.0a=j 166 03.7d=1 161 flo2 ikl
Ll 97.6a=3 107 B3.bd~1 157 64,13kl
106 97, 5a= 3 78 £1,0d-1 29 50.2k1
ab 97 .ba=-] 165 pz2.0d-1 138 50.21
75 97,28« ] 166 B ld~1
142 97,28~ 142 81, 3d-1

GE = + 13,843

——

Mean = 0B0.2cm

*Means follow
different.

ed by the same letier

(s) are not significantly
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~Table 4,1b: Plant height in (cm) of g-row barley 1ines/

vorietics groun 2% Ko dawa duriﬁg 198384
dry se3sS0M.

Plant Plant Plant
entry  Helght entry  Helght Entry Height
NOe (cm) Noe (cm) - ND. (cm)
7 118.0a* 10 o9k, 9a-] 38 75, 1de=n
02 115.9ab 53 5k 58-] 36 75, 1d=n
58 111 ,6abe 63 93,7a=J 103 Th o 30=n
144 110.5abc 152 93.2a-] 96 73.,90=n0
L 107 J1a=d L5 93.2a-] 121 72 «6d=n
56 106.5a~0 130 51,2b=k 5L 72 JEti=N
6l 106+ 700 29 . 90.%b=k 35 70 3e=n
7 106, 3e-d 127 90 ,6b-K 3 70..1e=n
51 105.0a-d 155 90 Dbk 20 7012~
76 106412~d Y] B9,2b~1 99 68,.0f=~n
85 105.00-t L3 89.0b~1 2 60« GF=n
62 105 7a=0 30 084 0b=1 12 67.7F=0
129 105, 33-8 76 07 «9b-1 10 67.57=n
Lo 105 .38~ 65 87,101 8o 67.57=n
9 105, 3a=e LB 8650wl 8 664200
111 103.9a=-e T4 060 bb=1 88 Gl o Jhe=n
af 104 . ba-e 149 £6 .0 131 109 62.91=n
113 103.5a-2 Apg BB.3bel 19  62.7i=n
124 102,.9a=F St 05.9h~1 L0 634 31i=n
215} 1024 12-F 55 85, 4b-m 79 61.73=0
126 101.5a-F 20 865 ,0D-m L2 60.9J=n
145 101 Jha-f 120 83.5b-m 39 60.03=n
&7 100 .0a-9 17 53.5h-m o2 6060 J=0
110 100 .5a=4 115 82 .Db--m 108 58 o Bl=n
¥l 100.28~0 93 79.7c-n 89 564 2K=N
5 90.0a=h 13 78 0= 16 55 & Gk-11
6 90.7a~h 26 77.77C=n 114 54 ,11mn
143 90.7a=h 25  77.%c-n 133 49.0mn
&0 98.7a«=h a0 77 .HC=N 27 Lt 6N
‘91 90, 1ami 21 76.0=n

gf = 13.04; Mean = 85, 7cm

«pMeans followed by the same letter(s) are not significantly
different.
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ho2 Maturity

The date on tho mean number of daye taken to maturity
for the 169 entries ic depicted in Tables 4.2a, b and the
corresponding anzlysis of varience is shown in Appendix E-Z.
Analysis of date showed that the difference in the mean
number of days toc mature of all the entries was highly
significant. When the two specles were compared, the meon
number of days to mature was not stotistically significani.
The difference botueen the two groups wes only one week, the

6=-row group matured earlier.

When the date was onalysed further to study the
differences within each group, it was cbserved that the
differences in the mean number of days to mature were
highly significant. The varicties were classificd intd
short (80-09 days), medium (968-99 days) ant long (mare than
100 doys) duration. The rolative percentage in each species
wag 29, 34 for shord, 49 sach for medium, 22 and 17 in long
duration varieties for 2- and Gerow species, respectively,
It was striking tc note that there was only 5% difference
in the short and long duration varieties. Also the upper
1imit of long duration varicties was very clpse (111 and
112 days) but in the lower limit of short duration varigties,
there was a difference of one week earlier in maturity of

G=Y0uWe
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Table 4.2a: Days to maturity of 2-rou barley lines/
voerieties grown at Kadawa during 1983=04

dry seasOne

—

Entry Days to Entry Days to gEntry Days to
NOe Maturity Noe Maturity Noe Matur{ii
107 112a* 106 96b-J 90 91d=1
120 110ab 61 96h=j 57 91d-1
150 110ab 131 96b-j 101 90e=-l
160 100ebc 123 56h=J 15 09e=-1
110 105a-d 151 95c=k 139 09%e-1
106 105a-d 119 95c=-kK 29 f9e=1
135 103a-e 163 95c-k 70 A%e=-1
160 103a=-e 154 95c~k 136 f9e-1
159 103a=2 162 g5c~k 09 09e-1
134 103a=-e 140 95c~-k 141 0of-1
132 103a=-e 167 9Le-1 15% pof-1
Ll 103a-e 33 Sho-1 146 oof-1
122 103a=2 L9 94d-1 117 050-1
142 102a=-Ff 2k 93d-1 32 385g~1
140 101a=f 147 93d-1 34 Obh=1
105 1010-F 125 g2d-1 07 Obh=1
59 100a=-F 156 52d=1 11 Ohh=1
165 100a=f 78 92d-1 104 83i-1
166 99a-g 14 92d-1 136  03i-1
52 99a-q 116 92d-1 97 03i-1
L7 g90a=h 73 92d-1 1 D2 ikl
169 90a-h 102 92d-1 3 82 jkl
150 97b-i 7% g92d-1 1122 01kl
50 97b-1i 03 92d=1 153 01kl
137 97b-1 ok 92d=1 75 01kl
95 97b-1 23 91d-1 161 o0l
66 96b-j o1 91d-1

SE + GOD; Mean = 93.0

#Means followed DY the same letter(s) ere not eignificantly
different.
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Table ke2b: Days to moturity of 6-ToW borley 1ines/
varieties grow at hadows during 1963-04
dry seasone . _

Entry Days to Entry Dayé to gnery Days o

Nod Maturity . NC# Maturity No. Maturity
118 111a* 67 96b~-k 22 892-m
113 10%ab 51 98-k 54 092«=m
108 106abc L6 95b=k 91 09e~m

9 106abc 155 95h=k 16 f9g-mn
7 106abe 41 94c-1 133 8OF=m

124 105a-d fats) 94c-1 27 99f-m
130 103a=-e 20 g4c-1 21 /8f-m
152 103a-e 115 94c-1 &0 Aaf=m

76 10302 g2 93c=m ae B0 -m
129 103a~e 30 G3Cwm v 879-~n
144 10308 45 53c=m 96 A79-n

L2 103a-e 100 93c=-m 37 Beg~n

68 102a-f 85 93c~-m 99 Beg-n

b4 102a=T k| 92c~m 143 86g-n
149 1002~ 10 92C-m 13 a5h=n

20 99a-h 53 92Ccwm 121 8hi-n
145 99a-h 56 92c-m 56 BLi~n

14 98a~1 17 92c-m 69 Bhi-n

98 90a-1 25 92C~m 65 83 j=n

35 97a= 3 120 91d-m 9 83 j=-n

L0 97a.- 3 63 51d=m 143 B833-n

72 97a-j L3 S1d-m 10 83 j-n

6 97 j 55 91d-m a0 83 J=n

36 g96b-k 26 91d-m 12 82k-~n

126 960=k 39 91 dlemn 8 B2k=n
5 96b=-k 36 50g~m 2 A0lmn

79 96b-k 127 90 e~m 12 79mn

19 96h-k 93 90e=m 109 73n

40 96b-k 62 S0e~m 114 73n

92 96h=k il (9e~m

SE = 6.0, Mean = 92.6

sMeans Followed by the samé letter(s) are not signifibantly
different.
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4.3 Number of Spikes per Sguare Metre

Differances in mean number of shikes per sgquare meire
for the different varieties werp significant at 168 level
(Tables 4.3a, h a2nd Appendix E-~3). The difference in mean
numhor of spikes per square meire of the two speciss was
2lso highly significant, b-row spociss recorded significantly
higher number of spikes per square metre (611.5/m2) than
2-row SPRCiEs (593.3/m2). Statistical snalysis further
revealed that the number of spikes per square metre within
pach species was also significant at 1% level. The highest
number of spikes per square metre (795/m2 and 788/m2) Here
counted in CI 15694 and EXLERIYY in 2- and G-row barley
species whersas the lowest number of spikes were 223 and
120/m2 obtained from CI 15772 and CI 16530 in 2~ apd Ge~Tow

species, respuctively.

When the number of $illers per squere metre in the two
gpecies were compared, the highest number of tillers was very
close in both species, whereas there wis wide range of
difference at the lowest number of sphikes per unit area,

Also when the relative distribution of the species wos
considered in respect tq significant group, it was observaed
that the highest numboer of tillers per sgquare wmetre of
slgnificant group included 80 and B32% of the varietles in
2~ and 6-row barley, respectively; while the lowest and
intermediate groups were 20 and 3%, 0 and 15% for 2- and

S-rqw barleys, respectively,
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Table 4.3a:; WNumber of spikes per sguare metre of 2-row
barley linmes/varieties grown @t Kedawa during
1983-04 dry season.

Eggfv Spikes/m2 Engv Spkes/m2 ESETV Spikes/mz_
120 7955% ' 1 515a-f . 162 B6Saw-f
66 791a 140 B13a~F 29  550a~f
135 763ab 17 6160a~f 57 54 e
151 763ab 164 608a-f 139 540awf
150 757abe 166 603a-T a1 540awmf
23 754abc 110 600a~f 137 530a-f
125 730a~d 73 600a~T 131 530a~f
1h1 7108-d 154 598g-f 32 514gaT
47 708a-e 15 596aw 122 512a-f
3k 707a-e 104 595a~f 32  S512a.f
159 703a-e 105 594af 123 502b-0
160 700a~f 102 593a=-f 150 501beq
134 689a-~f b 593a-f 157 500b~-g
167 68Laef 87 592awf 95 4S1c=-q
24 B84awf 163 591a-f B3 LBko-y
147 65828~F 71 591a.f a9 L84e~g
61 679gq-1 161 590a-f 70 L830cw-g
107 677a~f 116 590a~f 136 LB2c-q
50 &673a-f 52 590ae? S0 LB1cw~n
112 66560=F 132 5860-f 153 4L77c-n
119 Gb2a~-f 169 505a-f 146 L56d=g
75 643a-f 97 5858 84 L5l dmg
101 6h1a-f 3 581awf 148 450dwg
156 6370~ 106 500a~f 162 L24efg
59 633awf 165 579~ L9 L15fg
78 G21a-f 14 570a=F 138 223g
. 168 619wt 11 570a-f

SE = 3 107.5; Mean = 593,3

*Means followed by same letter(s) are not significantly
different. L
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Table bL.3h: Number of spikes per square metre of 6-Tou

barley lincs/varietics groun at Kadawa
guring 1983-04 dry season.

e

Eg;i” Spikes/m2 Eg;t? 'Epikes/mg 'Eﬁﬁi? lﬁpikgs/@%
99 788a* 26 670a=g 63 506a«g
144 780a 96 67020 12 56%5a=0
21 706ab 86 £66a-0 113 505a-0
56 780abc 155 658a~g 64 5038~
5k 770z~d 10 653a-0 13 5318~
€S 770a-d 16 £53a-9 5 580a~g
36 749a-e 67 65 3a-0 6 571a~9
100 Th5a- L0 650a-9 53 570a~y
115 735z~ 52 650a-g 51 554a=0
&0 7198~ 2 635a~g 18 5522-0
22 705a=-f 39 61%a-g 152 52ha~0
30 705a-f 65 £10a-5 94 507a=9
149 701a=-f L 610a~g 120 505a--0
127 7018wt 118 61ha=-g 130 502b«h
55 700a-F 9 606a=0 143 502b~h
163 70001 35 b05a~0 124 501h=-h
91 699awmf 126 g02a~g 72 500c~h
L2 696a-f 111 601a-g 100 500c=h
17 695a-f 37 601a-g 02 4L57c-h
25 69ba=T 109 601aw0 121 495c=h
93 6910 43 6008~ 114  195c=h
20 605a-0 b 59989 77 L9Ld-h
62 6OLa~=g 60 5950-9 58 490d=h
145 Bl3a=-g 31 5908wy 429 4900=h
19 6012=g 74 5968-0 38 Lobeeh
79 670a-9 48 594a-g b6  L23fgh
0o 6768~y 00 591a=g 45 4p1ght
85 673a=9 76 5918~ 133 2L0hi
58 672a-0 7 59080 o7 1201
6 A70a=q 20 . 50%=g

8E = + 107.3; Mean = B11.5

sMeans followed by same letter(s) are not significantly
different.
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4.4 Number ofGralns peor Spike

The mean number of grains per spike for 169 varieties/
lines is shown in Tables 4. ha, b end the analysis of
varlance i in Appendix E-k. Analysis of dats revealed that

differences due to 169 entries were bighly significant.

When entries in the two species were cbmpared, (3% Julll
barley protuced significantly higher number ofgreins per
spike then 2~row barley. The differcnces within each
species of 2- ond 6-row barley Qroups were also highly
significant. The highest number of0Tains was recorded by
EX-LCRI3C and CI 15244 (35,5 and 27.7) and the lowest number
pf 3¥21N8 wag cheerved in GI 15766 and €1 15772 (8.3 and 6,0)
in 6« and 2~row barley, respectively., The entries which
were at par with the highest number ofgralns per spike
canstituted 69.7 and 90% in 6~ and 2-row groups,
respectively; while in the low signrificant groups they were

30,3 and 0% for 6- ond 2-row species, respectively,

4.5 One Thousand B8N yeight (g)

The deta on mean 1,000 Bralnupight (g) of 169
varieties/lines belonging toc 2- and G-row barley groups is
given in Tables 4.5a, h and the analysis of varisnce is
shown in Appendix E~5, The statistical analysis of data
showed that differences due to varieties/lines were
gignificant at 1% level. Alsp tho differences betuween the

means of 2- versus H-rpw species were highly significant;



Table bL.4as

k2

Number of OT2inS per spike O
yarieties grown @t Kodawa durin

¢ 2-pow berley lines/
g 1983-84 dry scoson.

EntrY pgrailne/spike

Noe

Egtrv Grains/gpike
Ge

e i i Mg

Entzy  groins/siike

No.

=12}
75
125
128
47

3h

151
135
159
150

23
6
14
11
119
2bh
134
167
71
141
107
L
59

33 .

78

27.67a*
27.46ah
27.30ab
26,300k
26.63abc
25.kYaemd
24, 72aw=d
24 ,67and
2he 37awd
25 00a~d

23,95a-d

23.9ha=d
23,050«d
23.60awd
22.73a-d
23,70a-d
22, 30a-~d
22 .008-8
22 .00a-d
21 .8ka-d
21.63a-2
21.63a=e
21.30a~8
21,19a-2
21.12a~e
20, 75a~-8
20.68a=~e

160
160

-7
i

147
101
123
52
112
156
o1
29
166
164
32
165
a3
110
90
104
140
116
163
117
122
70
1
135

20.67a-e
20.5ka~e
20.36a~2
20.20a-e
19,530~
19, 40a-2
19, 43—
'19,158-9
19.07a-2
19,.00a~e
10 .070~-2
18.60a~e
10.60a~8
10.55a~-e
18bba-e
18.05a~e
13.00a-2
47.3ha-8e
17.228-2
17.228--2
17 1ha~e
16, 96a-e
16.00a~e
16.00a-e
160 kba~e
16.L3a=e
16,23a~2

8E = + 6.2143 Mesn = 10.5

161

15
158
102
106

a9
105
169

57
132
162
154
137

al

L9

97

73
131,

95
148
e
157
136
153
142
130

16.00awe
150308
15,670~
15, U0n=-e
15, 300=0
15 . 20a=C
15.03a-2
15.00a=e
14, 758-0
14,700
14,5202
14, 33a=-0
13,7502
13 hblant
134 300~e

12.670-2
12.533‘9

12.59a~
11602
11 .50h~0
11,.07cde
11 066tle
11.06ede
10.42crle
9,70
536

sMeoans followed Dy sBme 1o

tter(s) are not asignificantl

y difforente



32

Number of 0%ain8 per spike of G-row barley linus/
varieties groun at Kadaud during 1903=~84 dry scosOhs

Table 4.bLbe

EntTy gpatlns/spike

EntTY  geains/spike Egtr” Grailns/spike

NG Ce NOe
30 35,50a* 65 25,49a~d 53 19,970~
146 30, 15ab 79 25, Lla~t 43 19,57a~f
22 33, 11ab 68 26 o blin-d 39 15 ¢ 370=f
0 301,09ab 10 25, 5a-d 62 19 o 3ltamt’
20 25,56ab 2 2l o 70a=d 18 19,0007
26 20, 74abe 92 2ty o 4570 72 10 32hF
149 20 . 26abC 50 214 h7a-d 143 17 4 6h~F
21 20.09abe 12 24, 20a~2 82 17 ,630=F
(3} 20.04abe 126 b, 15a=e 77 17 .52
56 27.07abe 85 23,000-e 1 17,520~
5L 27.03a~0 74 230000 109 17,31bf
55 27, Tha=d 0o 23, 3h0a-0 98 174,100~
99 27 o 57a=d S 22 ,55a=8 152 16+ 93h=F
17 274132 120 22 . 5hame 37 1666 3hmf
25 27 (G0a=d b2 92 43aw0 51 164520t
145 27.06a=d Ny 22,4200 20 15411 70T
67 27.02a~d 13 22 . 19a-f 35 15,730mf
£9 26.02a=d 31 21.00a~f 5 154 20bmF
36 26, 72a=0 19 21 ,6Fa=f 76 14, 70bef
o6 26 ,608-C 130 21 JShanf 114 14 ,65h=T
100 26,500 o6 91 o [72P 100 1 3w
145 26.h1a-d 00 21,.35a-F 121 13,92c~7
155 26,410 63 21 ,25a~F 6l 13.03ceT
b 264 32a=t! L0 21 o 05a=f 129 13,370~
103 26, 31a-d 114 20 ,60a-F 30 13,217
127 26, 140wt 124 20,678 W6 13,060=F
93 25s01awd 113 20.66a-f U5 11.07def
144 = 25.568=d Sh 20+ 470 27 Do 35cP
110 25,52a-0 6  20.3%-F 133 0633F
91 25 508w 7 20.070~T :

GE = + 602145 Meon = 221

*Mpans followed by same ietter(s) aru

- FEr——1

not significantly different.
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Table 4.5z: Thousand grain weight (g) of 2-row borley lines/
' varictios grown ot Kadawa during 1503-04 dry
season

Entpy  1000-grain  Entry  1000-grain  Entry  1C00-grnin

NO. weight(g) Nae weicht (n) ND weight (g)
160 59,04a% 1186 66,51b 75 39,07
150 59.05a 104 Le,5Ch i 39,060
120 55,210 133 414130 A 35,036
125  50.15a 59 45,52bc 32 39.01ed
151 55.07a 164 45,50bc 153 30.0bcd
119 55,(5ah 154 45,11be 150 37.53cd
155 51.12ab 140 45,09be 30 37.13cd
135 52.50ah 131 45 ,77he 1 47.11cd
112 52, 40ab 123 55.G3bc 140 36.50cd

66 52.35ab 110 45,04bc s 36.51cd
141 52.23ab 2k 45,00be 11 36.50cd
134 51.59ah 165 bl 24C 70 35.50de
107 51,430 75 Lk 15¢c 142 35,110
160 50.55h 34 bl 10 75 35,0500
161 50451h 163 44.,00c 3 35,02de
167 50,065 169 42,57c 01 34,50
147 50, 0lb 122 42,53 49 34.14de

70 50.03b 1C6 43,120 29 34 ,00de

50 50401t 1 42.00c 57 33.5%e
164 49,578 139 11.50¢ 15 33.50de
166 49,51 07 41.b70 130 33,49de
117 45, 45h 165 41,4 97 31, 5bdp
132 50,170 33 40,50c 52 31.42de

23 48.10b 162 4G.C3 W7 31,07de
102 47,59 157 C.(2c 03 30,05de

61 47,100 146 43G.02¢c ol 27.05e
156 46,540 136 b0

SE = : 30768; Mi.?ﬁn = L“305

spieang followed Hy some lettor(s) arce not significont difforont.
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Table h.5D: Thousznd grain welight (g) of &-rou hapley linua/
yarictics grown ot Kadown during 1903=-04 dry
50nG0N.

Entry 1000=nrain Entry ionh=grain  Entry 1GG0=-gTain
NOa weight () NG weioht (g) Nt weight (g)

103 40,0260 55 39.14ab 20 32,030
149 47.5Ca 20 33,01eb 109 31,570
144 47.038 1C 37,59h 31 31.40c
145 L6.210 7 37408 53 30.59C
145 46.15a 111 374260 60 29.57c
99 46.100 b2 37.15b 74 25.47c
93 46.00a 24 37,000 43  20.59¢
160 45,508 o 37.03 152 - 20.55c
94 45,220 5 37.C0b 133 20.45C
06 b o158 130 36,910 90 20,47
22 Lh,07a 120 36,530 10 27,508
127 43,508 67 36,410 63 27.09cd
79 43,30 155 36.,C5b 41 27,0bed
110 43,108 2 36.03b 12 27.03cd
96 L3.0% 124 35,590 10C 26,50cd
69 43,043 62 35,470 76 26,4300
56 42.078 40 35,31b 37 26 L0cd
17 124700 26 35,290 35 06,0680
€0 41,57 19 35,19 114 24,00d
00 41 o000k 6 35,07 02 2, 05¢
54 14 0680 A 35,070 72 24 ,Obd
g 41.C3ab 65 35,04b 51 22,074
36 40 o55al 25 35,030 B4 21.54d
G 40.55ab 16 15,01b 27 214504
92 4o o078k 39 34,00be 46 04.06d
05 4G J0bab 143 33,07hC 30 21050
80 19,93ab 124 33,7500 129 21.02d
4 39,450k 43 33.02bc 45 20.01d
120 39, 37ab 113 32,05b6 7 20,00d
50 39.31ab 40 32,ChC

SE = + 3,760; Mean = 34.6

sMeans Followed hy same lettor(s) arc not significantly different



35

ns expected, 2-row barley yiclded significontly higher Vi HH e
gradn woicht thon Gw-row berley. The differcncos within onch
gpecics of 2- ond S=row barleys were alse highly significont.
When significent groups of graln woisht were comparsd with the
pther vielr components of spikos por metro sdunro and numer
gfgrainspur srike, it wos cheourver! thrt the significant oroups
caTry one to two letters in 4,700wsead weicht as against six to
seven and five to six in spikes por squure mptro ang grains per
spike, respectively, Alsc the topr significant oroups contiin
only 15 ond 36% of varietics ingralnwelight, as compared with

60 to S0% in top groups of other yicls components.

o6 Groin Yield {(kg/ha)

The data on mezn grain yield of 169 varictics/lines
belonging to 2« ond G-row bDorley species is glven in Tables
b.6a, 6 and the corresponding anzlysis of variance is sbown
in fippendix E=6. The fifferonces dun to varietics/lines were
highly significant, On tho contrary, the differcnce between
the means of 2~ versus bercw siecies wos not significant.

The differcnces in the moen groin yicld within the 2« ond Gerouw
bharley vorietics wore sinnificant ot 5 and 1% level in 2e and

G-row barley species, respactively.

This beling & preliminary trial invelving 169 entrics, the
significance worked out on the baeis of individual trentnents

Involved 23 letters of the o2lphobets in 2 complete table of
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Table 4.6a: Grain yield (kg/ha) of 2.row berley lines/
varieties grown at Kaedawa during 158384
dry season.

Entry Grain yield Entry Grain yield Entry Grain yield

NGO, (kg/ha) Noe (ka/ha) Noe (kg/ha)
160 6611a* 59 4233a-g 107 3357h-h
118 5809ab : 161 L198a~qg 139 327hheh

66 5782abe 101 L184ka-g 122 325901
135 5760abec 147 L167aw-g 157 3247b=h
151 5555a~d 110 L027a-q0 33 32440=h

47 55068a~d 132 4021a~q 106 3241b-=h
167 5478a-d 117 LO0Da~g 29 32290
150 533%-d 163 39Lba~g 32 3155bwh
168 5307awd 87 3909a-g 61 31120wh
159 5218a~d 169 3886a-g 90 3112c-h

23 5129a-d 14 377%8-q 57 3091ceh
141 4932a-p \ 116 3775a~g 11 306b4c=h
125 Lo90a~e 73 1744b-g o7 2990c-h
134 LBh1a-e 131 3728bg 153 2965%c=h

3 L797a-g 123 3676b-h 158 2891c~h
16k 4753a-g 137 3642b-h 136 2860d-h
166 LE5238=p 102 3588b=h a3 2805d~h

24 Le20a=-e 15 3585b~h 146 2757d=h

50 L587a-e 104 3567b=h 95 2754d=h

4 4586a~a 165 3542h=h 70 2596e=h
112 45518F 154 3519heh 89 2428e~h
119 L482awf 105 3514b~h 142 2065c-h

61 L4 34aaf Al 3L96b-h 8k 2045awh
140 L38La-f 52 3472b=h 49 1671fgh

75 4270e~g 162 34718=h 148 1466gh
156 4270a-g 3 3460beh 138 875h

78 42538eg G 3367b=h

SE = + M133.5; Mean = 384D

P a——

* Means followed by same letter(s) are not significantly
different.
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Table 4,.6b: Grain yield (kg/ha) of g-row barley lines/
varieties grown at tadawad during 1983/8h
dry season.

Entry Grain yield Entry grain yield Entry Grain yield
NOe (ka/ha) NO. (kg/ha) Noe (kg/ha)
22 6014a* 92 447833 20 3568a-k
30 6007a 17 Lb67a=] 7% 35338~k

149 58478k 85 L4568~ ] 9L 35228~K
99 5724ab 16 b hBa-j 63 34,84a-K
36 56 37abc 67 L 362~ 13 34L82a~k

115 5532a=d 25 443183 6 2410a=K
54 549hawd 30 b36ha«-j 124 3349a=K
56 54B86a-d 96 4,379a-3 43 333ha=k
21 5467a-d 155 L3h3a-~j 143 3249a-K
55 5373a-d S L343a-3 109 31768k
&9 5248a~d 62 42858~ o8 3154a-k

14b 5235a-d 118 4222a~3 13 3112a=k

100 5059a=e 39 L1oha=j 51 3064b-k
91 5035a-8 65 L09ha~] 72 2997b=k

127 501ba-e L1 L0508~ 3 18 2958hwm1
79 5008a~f b 40262=J =10 2789c-1
93 50008-T 38 401584 152 2766C~1
L2 L945a-F 68 006a-3 121 27700=1

103 492858 35 39962~ 76 2776C-1

8 4895a~q M1 3980a-j 114 2741c=1
10 L4798a~q 48 3g980a-k 77 2673d=1
60 4,782a-0g L 3929a-k L5 2169e=~1
28 4778a-~g 126 3899a-=k 129 2104F=-1
19 L729a-h 12 3783a~k a2 20060-1

145 4701a=h 8a 377838k 106 185 3h=1

2 4598a=1 130 3717a=k 53 173911
&0 4597a=1 5 3765a«k L6 1667 jk1
26 4550a-3 7 3676a=k 133 109LKkL
58 4513a-j 120 3657a=k 27 1691
86 4,500a-J 37 3581a-k

§E = #+ 1133.53 Mean = 3980

spicans follouw

R

ed by same letter(s) are not significantly different.
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2- ond ferow specics. R detoiled deseripticon of eignificence
of these infividual trectments moy result in a complicated
statement of focts. Tho reeults wore, thereforc, classificd
for ench species sepavotclye flsc, ingtend of further
giscussing the significoance of individual variety within o
specios, the tws simnificonce grouns crneisting nof tho highost

and the lowest yield groups werce incdicatod,

In 2-row species, the highest yiclcd of 6,611 ko/ho wes
~tecorded by CI 16105, The yiel? ranged fuem to 3775 ka/ha
preduced hy CI 16495, The l.west yiszlading oroup consistord
cf CI 15772 yiclding 175 kg/ha with its upper ranne rocarded
by O 16492 yicliing 3,675 kg/ho.  The entrics which were
gxcluded frum bheth grouwps were CI 15726 yicliding 3,720 kg/ha

anc 1 16173 yiclding 3,744 ko/ha.

In 6=row borley spocies thoe highusf yield of 6,014 kri/ha
rosulted from EX-LORIZ22 and tho lowest yiela in this significant
groun was 3,112 kg/ho reeorded from € 15703.  The lowest
vielding variety in this exjieriment was found tc he CI 16530
vielding only 169 kg/he.  The highest yield (2950 kg/ho) in
1ow significont group was obtodined from CI 16533, The two
entrics that Aid not foll into ony of these groups were
CI 15470 sne! €1 16172 yielding 3,064 and 2,597 kg/ha,

respectively.



39

L,7 Crude Protein Contont

The croin crude protein content wes ohtoinad from the
composite simzles of coch variety, Stotisticnl annlysis wig,
thercf re, nct done usins wnnlysis of voriapcc.  Howzvor, the
stondord error ond fiducizl limite wore worken ocut to sooe she

range for each spocivs. The datn isShOWn in Tobles 4.7 and h.

The meoon oroln rotein contont Aand stontard crror wWore
founc to-he 0491, + 00,2013 and 0.4, + 02504 in 2~ and Gerou
narley speeics, ressectively. Tha grein protedn content of
2ernw torley rangoed foom 4.82 te 15.54%. In Gerow specics,
tha protein crntent was frim 5.04% o 13.00%. In 2erow banloy
aluut 02.5% of the gntrics viclded less than 10% crude neotein,
whereas in Gerow specics 9% yiclded less thoan 11.5% crude

protelin.

When the 2 species werc comperogo using f-test of
significonce, it wes cheerver thot the JiTference betwcen
the tun species wes nos strtisticelly sipnificant., Thereforc,
it was concluted thnt 2s fur ss oroin

nrotoin wos concerned,

there wis no varictnl iffzronce.

4.0 Corrcletion bShulics

Correlation studlies were carried out in 2- and G-rcuw
barleys betwegn yield, yicld onm onente onf within yield

components themaglves, Table 4.0.
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Table b4e.7a: GCrue ~rotoin orntent (%) =f the crains of
Z.rtw Darloy 1incs/voricties JTOWn at Kodoud

duping AGM 3Ll Ty BERBCN
-l

s

Entry Crucle Entry Cruic Entry Grudlc
Noe pratcin(%) i, prmtuin(%) Mita prutcin(%}m
160 756 59 6o 30 107 o2
420 Goltd 161 002 139 11476
66 7.90 101 790 122 10,50
135 9Tk 147 Gl 157 1642
151 Tallt 11C Ce bl 33 672
47 70 132 Co32 156 9.66
167 0,00 117 G50 29 13492
150 7490 163 740 32 5 (10}
160 462 07 Dbl o1 nebll
155 7,90 165 N2 90 15,5k
23 360 (A 757 57 0 olsi)
1614 9,03 116 5057 11 G2l
125 fe91 73 11,51 97 12,09
134 fe97 131 7,55 153 7l
3L Selih 123 10,00 150 7,60
16k Ne02 137 Ge2h 136G 0ol
100 0ol 102 NG5 03 13.06
24 11.60 15 7056 146 7.14
50 G 30 104 002 95 14420
1 756 1G5 Go2ls 70 .66
112 11434 . 154 SR 09 11,3k
119 DoEB 105 1M,50 142 9416
61 D 71 7090 ob 0657
140 NoUl 52 002 45 Ne02
7 Ga02 162 060 140 790
156 Dol 3 D402 130 Do 3
70 756 Ll 7,57

SE = + [o201; Munn = GeJe
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Table 4,70: Crude srotein content (%) of the grains of
Eerow Dorley lines/vorietics grown ot Kadawt
Curing 1903=04 dry season.

Entry Eruda Entry Cruce Entry Crude
Noje nratein(®) NOo rroteindd) NG protein)
22 1050 92 a7 2C 15,06
30 760 17 7550 i e b0

149 0k 05 704 It Beb0
99 Bab7 15 G224 B3 T.23
36 7.67 &7 6.72 13 Je32

110 9.24 25 70U G 1600
54 6,72 96 11,34 124 0,99
56 5.46 00 9,66 43 649
21 Te50 155 o2 43 13.06
55 ' 7650 9 Delld 149 756
69 .2k 62 Neli2 oG - Te56

149 G424 112 3.24 M3 Te31

10 10,00 39 7.56 51 Ge72
91 £e30 65 7455 72 756

121 9,24 N 5,46 10 Uu66
79 9.50 3 7457 Gh G300
93 0.02 30 £e72 152 0406
L2 Ge72 &6 11,51 121 1092

103 9,24 35 5ol 76 9.66

0 J.02 111 7456 114 10,00
10 R 4o 7. 77 D40
60 7oGh b 065 45 630
20 9,24 126 Ol 129 Dok
19 10,00 12 17050 62 7623

145 756 ne 13,70 108 7.90

2 e 37 130 Dobl: 53 756G
40 Te 1l 5 o2k L6 764
26 940 7 7650 133 9.6
50 T4 120 Se2h 27 500
06 7.4 37 Oe15

5k = + (2593 Mean = 0,4
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Table 4.8: GSimple, partiol and portial multiple correlstion
cogfficient between yielrt ond yield componznis
and within yield components of 2erow antd GerTou
harley lines/vorieties.

e . - e R )
- L WY

COMFONENTS
Simple Correlation _ Z=l0w Gl
| Qarloy  Baoloy

Yigld vs groin weight ' De52%% [1,72**
Yield " number of grains/spike 0.55%% .02
Vield " spikes/n’ 0.L6** 0L 0k*
Grain weinht, vs number of groins D H5H%x (] 7%s
Grain weinht; " number of spilkes 0,72%% i, Th¥s
Grain number Y spikes number O.02%* (1 77%*
Partial Correlation
Yield vs grain weight, keeping Jrnin no. constant  0.31%*  [1,23%%
Yield * v W o spikes no. " 0,30%%  [.20%*
Yield " " number " grain weight * Do 37*x  [,5O%¥
Yield " n n " spikes no, " Bu33%x L LO%=
Yield " apikas " " grain wt, " 0.20%*  {J,66%*
Yipld ® " u " gTain no. " D.030N8  (1,50%*
Fartial Multiple Correlotion
Yield vs grain wt. and grain no., keepiny spikes _

noc. constant -0, 10NG  O.Low*
Yield vs grain wt. ond spikes no., keeping grain _

no. constant DeB7%* 11, 25%*
Yield vs grain no. and spikes no., keeping grain

wet. constant D 73%% L hhe*
Yield vs grain wt., keeping grain no. and spikes

nc. constant (Ga 350 Nal7un
Yirld vs grein no., keeping oroin wt. and apikes

no. constant 0605 U h3%*
¥ield vs spikes no., keeging and st. and raoin

no. constant D OLEE  1},55%*

** = Sinnificant at 1% level,

NS = Not significant.
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All simrle correlotions were positive and significant o
1% level in bhoth specics. A glose sturly of cooffigients of
cnffalatian (r volycs) revezled thot the correlntion values
were bigher in E—fmu specics thon in 2-row oxeent in szed
welght, versus spike number where the cerrclaotion values in
the two specivs woern very close (.72 and (.74) ond for grain
weight versus spike numbzr, the crefficivnt of correlation was.

higher in Zerow thon Se~row specics, (K.02 and 0.77).

A1l partial coefficicnts of enrreloation were also hiohly

significant except yicl! vorsus splkes numbor, keeping the
graln number constent. £ critiecal sturly of pertial correlntion

vvealed that coefficionts were hinher in 2ernw than in Gerow
apecies for yield versus seed weights, keeping grainnumbor antd
spike number constnnt (Co31, 04,303 0.23, 7,27, but values of
partinl coefficients hatween yizld cnd 0Painnumber were hichur
in G-row (0,59, ,49) whon compared with 2-P0wW spcoies (71,37,
0.331‘whcn v weight ondd tiller number were held constant,
When the ceoefficionts for pordinl correloticon were stucticd
between yiceld and spikes number, kegnding gralnweioght and sogd!
number constant, tho volues of coefficiont were 2g2in highip
in 6-row specics (D.66, U.59) when comisret with 2erow @nceins

([}029 ancd 0003) -

The portial multiple coefficicnt of correlsticn beotween

yield versus seed weight antd OT@8iRnumber keening spike number
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constont, was nagotive ant insignificont in 2-row spueics
(=(1.10) but positive an? highly significant (G.49) in Serou
species. Tho confiicients boiwzen yieln versus 0T0IN weinht

ant spikes number, keeping seed numbor constant were bigher in
Z-pow speties ([.57) thon in Gerow (0.35) and hoth were
sionificant at 1% level. Similorly, the values of coofficiond
were higher in 2-row epzeies from yisid vorsus §Poin numher end
spikes number, keeningQFaln weight constant (0.73) when compared
with Serow (NG45), Both ccefficients were highly significant,
Alsc the partiol multiple coefficient of correlotion hetween
vield versusproin weicht, keeping seed tumbor and splke numboer
constont, were positive ord highly significant (0.35 and

0e27) in 2e and Serow species, respoctively. Cerrolation was
not significant statisticelly in Z-row specics for yield
versusgpalin number, keeping seed weight and splke numbor
constant (0.14) hut hichly significent in Ge~row specics (T,43).
Similorly, portial multinle coofficient of correlntinn between
yield versus spikoes number, keepinogralm weight ond seod numbor
constant wos not significont in 2-row (5.04) tut highly

significant in G-row spocles ((.55).
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Chapter 5

DISCUSSTON
5'91 ir\d‘d’"‘t. totion

Barley varietics shouwed reasonnbly hich grein yield
notential at Kadown during 150304 dry scoson, Somie of the
entries, for example, CI 16105, EX-LCRI 22, EX~LCRI 37 and
CI 15694 yielded 6,611, 6,014, 6,007 and 5,008 kg/ha,
respoctively, undor irrilgoated conditions. These yield lewvels
were 30 to 40% higher tham thz hest cultivors of whest grown
under similar conditicns ot Kodawa (Anon, 1984),. This
superiority of berley over whett can be explained as the
former is more droupht resistant end heat tolerant thon the
leter.e Comparing whezt ond barley under identical water
stresg condition, Singh ond Kumar (1901) alsc reported barley
88 the more efficicnt in water usc ond with high grain yicld
potenticl. Similurly, diurnal ond sconsonol chonges in loof
water ootential were more fovourchloe in barley compored to
wheat under variablo water stross conditiops indicating bozley
as a more drought resistont ont hast tcleroant crop comparcd o
wheat (Singh anrl Bumor, 1979),. It is thus apparent that Gorloy
is more adopter toc semie-nricd tropics especinlly in thoe norsihorn
Nigeria under tho conciticn of hich day time temperaturc, low
relotive humidity and abrupt risc in temperature (30-40"0)

curing the reproductive stage (February to March) of harloy
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(Kumar et 2l., 19N2). Huwevar, such high temperatures impoired

the malting guality (Ahmed 2t al., 1903a),

The wotid's mean grodin yield of barlay in 12080 and 1903 was
4,952 and 2,920 kg/ha, respoctively (FAO 1968 and 1906).  In the
nresent investigotion, the mean grain yield was 3040 and 3900
kg/ha for 2« and Ge=row bharley speciss, respectively, and was
higher than the world's average. This higher grain yiocld was
obtained from small and wellecared-for lrrigoted plots,
Witten (1975) and Faloki (1900) similarly reported good

adeptatinn of borluy $o this zZone.

5.2 Crop Growth

50.2.1 Plant heicht

In the prezent ipvestigation, nutritional, cultural
and environmental factors wore the some for oll trentments.
Theréfurm, the tifforences in the moan height were due to
genetic varinbhility exprossed in terms of vorietion in height
of cifferent entrics. The signifieantly higher beipht in
2-~row varicties wos ue to their upright (soring) growth hobiid

inheront in thom, unlike in G-rcw vorietics in which the initicl
growth wes pepatrating (winter type) =nd most of thom in thot
grouz storted upright growth from joinbing stago. The medium
height group consisting of 05 ~ U3 and 03 - 91cm in 2« ond Gerow
types contoailned most of she top yielding varieties. This was on

cptimum height for achieving yield iIn the varieties wnder $rinl.
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Shorter varicties lackoo this yiclsd notentizl ond the taller
cnes lodged eosily.  Fyzhov gt al., (1001) olsos orrived 0t
similsy conclucion thot vorictios sttaining o helght bobtwion

L3

60 = 95cm wore found Lo be the bighest yvielding., This ronge

in height combined yicle with lodyging resistance,

Sa2e2 Muturity

Whon moturity wos considered in relotion to yileld, it
was chserved that 11 antt 17 vorictics from 2« and Ge=row groups
yielded more tham 5,000 kg/ha. Thoe 11 bigh yielding vericties
in Zerpw consistod of five lonn ontl gix mediom duraticon
varietices, In the Geow borley 2roup, there were tws long,
nint meidium any! six shorpt durnticn vorlieties yielding more
thon 5,000 ki/hae  This indicated that yield potenticl in
general with S-row was hicher than with 2e-row opd thot modium
and short duration vorieties hove good potentials for high
yield in G-row varictios, Faloki (1900) nlesc reported that
Kotoh, in adﬁitiﬂn-tu high yield hos a desirable characteristics
of short duraticn and bas tho scope of Drowing in oreas with
short growing seoson Like 8erno a2nr! Sokoto States where the hoet

S0CO8S0N COMMENCES 20T1lVe

5.3 VYigld Componunts

56341 Numbor of splkies por sguare motro

NMumbor of spikes (enr~benring tillers) is o varictal
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character @nd is influcnsed hy 2 nomboy of fontors such Os
exposure to cool tompersture, soil nutrient status especinlly
nitregen and gpncings These fuctors were the same for a1l the
virigties and, theroforc, tho diffeorences cbscrved I the meon
number of gpikos per unid oraa could Lo attributod to vieiloind
tifferenees inhecront in thoir gonetic meke upe  Numboer of
sirikus per sguare metrg contributed 4o the high vields clhsurvad
os intdleated by the cozificients of correloticst, which were
rositive and highly significant. Tho fssnointicn betucon yield
and number of epikes wog hicher in C-row thon in 2-row sacics.
Entries with high numhcr of anikes por sduare motre wuerg NLso
omong the top viclders recorded in this oxporiment, The

lowest number of spikes por wunii ores of the hichest yiclding
group wes found tr he 512 and SﬁS/mz fur 2« and B=row hirloys,
rospectively. Thereforo, it is »uoscnabhle $o ossume thot
sntisfactory yirld would he obtalinces iF there were 500
snikcs/m2 os indicnted in this oxporimont. Other workars whe
reported pegitive asscoiction of onikes number with yiclo
incluced Vamme ond Zulotd (1501), Negut (1902) and nbdeleRaoud

et 8l., (1903),

S543.2 Number cf greins per spike

Several factors influence the number of gralns por spike.
These include, snil moisturce 2ind netriticnol stotus ot the time
¢f florsal primordic initiction andt the vercigty. In this

investigation, o wnifcrm iprigntion and dose of fertilizer woere



niven to 2ll plots. Hence, the differences in the number of
greine nor soike wes moinly due to vitriety. The cffoct of sweod
pumpher on yicld wis manifested in the form of high yicld
recorded by entrios with high number wforains per splke. This
was expressed morc in 6= thon in 2-row Durloy where entry
EXeLCRI 22 onrl EXLOCAI 30 sroduced the highest nqnhar of groins
prr spike and in the some wmannor topped the 1ist of graim yiold
in that sncciese The associztion of graln number with yielst wig
again stronger in 6. than in 2«row borley o8 evidenced by their
coefficlients of correlaticn. Thoe varivties recording the low
numiber of grains por opikec also recorded lcow yields in Suth
groups, (hese Findings =ve in conformity with those of Gu
gt 2l., (1903) and Hadjichristodoulo (9503) wha hed earlicy

repnrtoed positive associzticn of BTN number with yield.

5.3.3 Oneg thousand grainuweight

The geain weight (1,000-kerncl weight) is onc of the
important characters for melting gquelity, as well as g yicld
coptrituting comionent. Oifforences were observed in Omde
weight with Jiffercnt veoricties. I¢ is alse influenccd by
number of grainsper spike, scil moisture content snd
temperaturc during the ripening period.  fNhmed i 21., (1277)
Falaki (1900) and Gu et 0l., (1533) roportcd thet gencrally
the lower the number of greinsper spike, the heavier the sood
and vice versa., Similar ghenomenzn was ohservaed in this

invostigotion, The 2-row borloy which protiuced o lower mesn
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numbor ofgpalns per spike, heo heavier seodg nper thousand
gretn. whon comparen with G-row spocies.  Entepy CI 15105
(2-rnw harley) which producost the heovicst ,000L-grain wsipht
(59.00) 2lac recorded the hinhest groin yield (6,611 ko/he)d
in this experiment. This showod that there was o high

correlation betueengratnumight antd proin viels of sorloy

varietics under trinl.

5S¢l Climutic Cffect on Yicid Compunents

uhen the yield component factors were criticolly onnlysed
in relation to climatic factors, it wog cbsexrved that =t oloub
the time of scwing on 17 Novemboy, 1503, hoth the day and
night temperaturcs were cetting cooler (mean moximum 29,7
and mesn minimum 17.905) which produced an ideal tomperature
for germination end esteblishment of seedlings for wmost of
the entries in the trial. The short, modium entd long duration
varicties storted tillering in mi? December, end of Dccomber
and varly January, respoctivoly, when the meon maximum
tempercture wos 32.5, 20.4 ond 26,6 and meon minimum was
1108, 12.2 and 12,29, respectively. It wos cvident thot
the medium andd long duretion varigtics tillerod ~uring the
pericd when climatic conditions were more favoerable ond as o
result these twe groups were fFound to produce more tilloers

per unlt ores thon the short Zurstion varipticse.

The fFloral imitioticn cocurred towarpds the ond of

December, early Jonuary snd mid Jenunry in short, medium ond
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1ong duration vorietics when the maximum and minimum
tcmneratures were found to he 20W4, 26.6 and 25,9 and 1242,
12.2 and 12,1, rospectivelye. The tomperctures for medium oned
late varieties werc more favourohle than short cduraticn
varictics. This resulted in hicher number of grains in modium

and leng duration when compared to short duration varietics,

The heading and grzin filling stoge took place from midl
Jdanuary tc early Fobruary in shurt durction varicties whoen
the mean maximum ond minimum temporatures werc 25.9, 27.9
and 1241 and 11.9°C, respectively. In the medium duration
varietios, heailing =nd grain filling took plece from end of
Jonuary te middle of February end in the long duraticn
varietics, 1t cccurrcd during middle cof February to carly
March, The mean maximum ant minimum temperatures werc 26.9,
300 and 12,3 and 14,9°C for the medium duration varictics
and 30.0, 351 ond 4.9, 17.6°C for the long duration
varieties, The groin filling temperatures for the long
cdurotion vorieties were not conducive. Thereforc, most of
the medium and short duration vorieties had protlueed heovier
graing in Heth species. Due to low night temperatures, the
respiration in medium and short durction varietics was roluced,
resulting in more phetosynthotes produced during the day being
deposited in the form of carbohydrate in the graine. This
conclusion was supported by the results of experiments by
Thorne (1973) in which he reported that warming cars only

enhonced their carly growth but coused them tc mature sconern,
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with 8 smaller final dry weight, than copl cars.
5.5 VYield

5.95.1 Grain yield

Yicld is @ complex character that depends upon &
number of interacting factors. Numbor of grains per spikae,
walght of 1,700 kernels and number of effective tillers
(spikes) per unit arca arc among the main yield contributing

components of barley.

The grain yicld of first four entries in Z-row barloey,
C1 16105, CI 15694, LI 15244 and LI 16505 was found te ba
6,611, 5;009, 5;7&2 and 5,760 kg/ha, respectively. When
grain yield was considercd in relation to the respective
yizld componcnts of individual varieties within each spooive,
it was obscrved that in 2-row specics entry CI 16105
recorded the highestgrainuweight of 59.0g per 1,000 Kernel.
It was also in the highest significzant group of both sced
pumber and spikes per square wmetre. The variety next in
renk was CI 15694 which produced the highest number of spikes
per sguare metre (795) and ranked third and fourth for grain
weight and number of gredns per spike, respectively. Varioty
CI 15244 was third in rank and tepoed the 1ist in number of
groies per spike, seccond for number of spikes per stquare motre
and tenth for grodnueight. Similarly, entry €1 16505 ranked

third, cighth and ninth for spikez per square metre, scoed
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weight and number of 0TRMNS per spike, respectively.

In the G-row speoeius, the top four high yiclding ontreies
included EX-LCRT 22 (€,014) ond €X=LCRT 3C (5,007 kg/ha) which
rarked third and first in numbcy of gPEINS por spiko,
roopectively.  Entey OI 18505 (5,047) ranked eccond for suod
welight and EX-LERI 28 (5,724 kg/he) topped for numbor of

spikes per squere metre in this spocles.

When the grain yicld, yield components ond the ranks f
entrics were considered with the 2-row stondord varliety, Netch,
it was found thot Keteh yiclded 4,190 ko/ha, 1t producoc 595
spikes por square metre and 16.1 seeds por spikc with 1,000
groin weight of 45.5 go The ranks of thegse three componcnts
were bb4th, 54th and 32nd, respectively. In this cxporiment,
7 entrics yicldod higher than Ketch and 23% of the popultiion
yiclded stotistically the same as voricty Keiche In G-row
entries, there wes no stundard voricty incluorded 2o all
varietiee grown thue far in Nigeria, are 2-row typee In
genersl, entries having high yield componcnts resuitod in
high yield, This was further supported by the coefficients
of corrclution which were positive and highly sipnificant
botween the yiold and all tho yield components for both 2« and
t=row borleys. OSimilar ossocistions of yiclds with yield
components, have been reported by Varme snd Guloti (1901),

Negut (1902) and Kanders ond Kandera (1S03).
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Varietics yielcing more than 5,000 kg/ha were 1 and 17
in numbor for 2- and Gerow species, rospectively., In Zeinw
species, five long durction and six meodium duration onfrics
were found to yield mors than 5,000 kg/hae ALl entrics werc
of mcdium height. In the 6-row specics, the high yiclding
entrics cunsistoed of two long duration, nipc modium durction
ani eix short durction cultivors. UWhen the hoights of thusge
high yiclding entries were considered, two were tall, nine
modium ond six short in helght. In general,!medium to short
durction and madium to short staturcd entrivs from Gerow
speecies were among those which yielded more than 5,000 kg/Zhoe
Becousg of their height, they were more responsive to
fertilizev, Tall varicties lodge in epplication of fertilizern

(Fyzhov gt al., 1001).

when the groin yield wes estimeted by using yield
component datn, it was observed that estimated mean yield
wos 4,772 and 4,690 ko/he as against 3,040 and 3,300 kg/ha
of obgerved yield for 2- and G-prow spcoics, respoctively.
This indicater! thet yield rzeovery in peth species was very

high.

5.502 GConefficiont of variability

Cocfficients of variction were worked cut to study the
relotive voariaotion in the threc yield componentse. The
cocfficionts of variotion revealed ihat Qraln weight was the

lcost veriable omeng the three yicld components. When the
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two specics were compared,rein weight was found to be mowe
varinhle in B=row thop in Zerow speecics.  This also oxploins
prrtielly why molsters prafer Z2-row barlcy to Ge-row. Bosidios
its low grein protein content, thogPain weight is lusc
varicble when comparcd with Geprow borley. The varicbility of
number of spikes por square metre was FTound to be intoemedinte
among thoe thres yield components and wos morc or less tho sone
for the twe specives. The number of gralns per spike wns found
to be the most varicble charocter omong the three yield
componcnts. It was found to be more veriable in 2- thon in

Gerow variptios,

Among the two barley types, G-row barley outyicldesd the
Zmrow by 2 morgin of sbout 59 which was not significant. The
higher grodin yicld fFrom Serow wos reflected in 2 numbor of
growth and yiceld component characteristics like ooriy maturity,
fhigher number of seeds per spike and spikes per unit oren,

The 2=-row barleoy wis superior to Gerow in the weight of 1,000
kernels. This component had a compensatory effect on the

grain yigld of 2erow specics which wis inforior to 6-rcow in the
cther two yielr paroncters, Yumar and Moyaki (1962) have nlso
reported thet numbor of grains por hend and 1,00C groin weight
woere most closely roiated to grain yicld of wvheat and sccounbted

for more thon 099 variation in grodin yield.



5,6 Grain Quality

5¢6¢1 Grain protoin cantant

Brain protcin contont is one nf the quolity facturs in
barley especinlly when it is uscd for malting purposes. Flrod
of 2ll, @ high grain proteln replseces the storch centent of
the grain which is essential for cenversion of storch into
maltose and finnlly into alechole Secondly, groin protein is
important because curing brewing, wortd nitrogen is
hydrolysed to certzin compounds which are not ﬁesirable for
their aromo in the alcohol. Geporally, Z2-row Earley is
considered tc be of better guality because of thelr low groin
protein oontent anc high starch contente In thoe pirgsent
investigation, G-row borley vorietics werg found to bave louor
grain protein thon tho mean of Zerow borley vorietles the
difforonce not being stotisticoally significant, This rusult
htis o direct bearing with the source of seeds. The ontrics
hag o direet bearing with the scuree of geerds, The entrics
were derivea from the United States Deopartment of Agriculture, -
Scipntific and Technica)l Exchange, Washington, D.C,, ond in
United Stntes, mogt of the GS-row borley verictiss nre usod
for malting purposes. Therefore, those ontries ware selected
for their low gr2in protein. post of the 6= zntl 2-row barloy
entrice im this investigotion were within the maximum norms
of praln protein content for mnlting barley, which is, 1,0

for 2erow and 11.5% for Gerow species,
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5eCa2 Grain weight

pncthzr impsrioet borley cheracter for malting
PUTpOses 13 grain weight. Malstars nrefer  plump sgeds hrutuse
of their high starch ano high gorminetive capacity. Sanll
and shrivelivd secds geraminote 2t slower TRt and the rate of
activity uf =mylusc enzyme js Glen slowere As D resull, the

malting process is delnyeds

in the prosent jnvestigoticn, it was chacrved thnt Zerow
varicties yisided significontly hervier 9T01N8 thon H-Tod.
when the grain protein content nf Z2-row was comparec with
stoncord voricty, Ketoh (DY 1t wus obeorvad that 37.5% was
less than the standord variety. Similarly, when the sased
weight of Ketch, which has good malting quality was gunsirneod
in relatinn to other entrice, 20«00 had hoavier gredng showing
thet entries produced heavygrains with goet malting quality.
This result confirmed curlier work by wilten (1975) who
reportet that ihe seet weight of barley grown in Nigeric wos

of good malting quality.
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Chapter &

GUMMAILY _AND CONCLUSIONS

The investigoticn wab gorpied cut ot Trrigaticn
gtation of thoe Institute four Anricultural riesgarch, Ahmncu
Kadawa, .
3ollc Univorsity,/unicr irrlgatinn during 1503=04L dry SC080N.
Kadowa is located in the Surlan Savanno acologictl zane ov
Nigeria. Mean maximum antd minimum femoarstures recardad
from Nevembor, 1903 to March, 1G04, cic¢ not oxcapd 371 ond

19.6"C, respectively apd mean relotive humirdity rangoed From

21,9 to 3h4.0%. Thore was no rainfall cduring this period.

The ﬁifferences in menn nlant height due to entrics
weee highly significont. The 9 ..pow herley profduced
ginnificantly taller plents than 6-TOU barley and the
diffcrence wWas significant at 19, lovele Tha gifferences in
 the meon height within o_pow ant Gerow varictics were also
highly significonte in Zerow specics, plant height ronget Toem
94=127, $5-93 ond 5o-04cm Tor the tall, jntermediate nnd sherd
varictics, whilc the corrosponding heights in C~PCW WOTT from

93.410, 02«92 znc 45-70cm for the threes groups montioned CDOVEe

_ The difforeneos in the monn number of doys tdken 0
moturity for all tho entrico weT? cinnificont at 1% lovela
yhen the two epenlus WGRE compared, the differcnce in
moturity was only one woek and wis now statisticolly

significonte. Within each spaciles, the cifferences in tho
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mean number of fdoys to mature wore hishly significant. The
entries were classificnd inte short (O0=09 days), medium
(B0=59) and long (move than WE days) durasion,  The rolative
porcontages in coch species were 29, 34, for short; 49 oneh
for wmodium ond 22, 17% in long duration varieties, for 2-

ond G-row borloy spocics, respecotivelye.

The differences in the moan numbor of srikes per square
matre for aoll the entrics were significant ot 1% Revels The
compariscn in the moan number of spikes per sguare metre for
tho two specics wis also hichly significant, 6-rcow prosivcing
significantly more snikes per sduare metre than Z2-row,
Similariy, within zaech specioes, thé ciffarences inm the meon

numibcr of spikos were significant ot 1% lovel,

When the number oforains per epike was considered, the
differonces due to entrios were highly significant. Tho
Gerow birley produce? significantly hicher number of gralms
or sniko thaon 2—rcu'and this diffcrence was significant of
19 levels Tho diffe;ences within ciéch spocies of 2= and!
ferocw barloy were 3lso highly significant. The blghest
number of Orains was recorder by EX-LCRI 30 and CI 15244
(3545 ont 27,7) and the lewest numbor wos cuunted in CI 15766
and CI 15772 (8.3 and 6,0) in 6~ ond 2-tGw barley,

raspectively,

[

Analysis of dotc rovealed thot differences due to ontriocs

were highly significant when 1,000.08840 weight was conmsicerzils
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Rlsn 2~row borley species protuced sionificontly heovier
gralns than Gerow with mean kerncl weight ns 43,5 and 34,6n for

2« and B=row spocicos, rospeoctively,

Differemces due to thoe meon croin yielsd of 169 ontrias
were highly significent, but the difforenco hetween the moans
rf Z2e versus GHerow snecies was not significent, However,
the ciffercnces in thi meon oroin yield within the 2- ond
Gwrow species were significant .ot 5 and 1% levels,
respectively, In 2erow, the highest groin yield (6,611 kg/hc)
was recorced by CI 16105 and the lowest yield observed wos
075 kg/he produced by €I 15772, In Ge=row, the highest gruin
yigld of 6,014 kg/te wes recorded in €EX<LORI 22, while the
lowest yield (169 kg/ho) rocordun in this oxperiment wag
produced by G 16530,

When grain yicld was considered in relation tn the
roapective viald components of individual verigciics within
each spacies, it was obscrved that in Zerow, entry GI 16105
(6,611 kg/ha) recorded the highest grelnweight of 55,7g por
1,000 kernel., It was 2lsc im the higheat significant group
of both ofalnnumber and spikes per metre square. In 6-1Cy
spocies, the top two yielrdors EX-LCRI 22 (6,014 kg/ha) an:d
EX-LERY 30 (6,007 ko/ha) ranked third nnd first in number of
seeds per spike, rosnoetively. Ketbh, the 2-row stonderd
variety, yielded 4,190 kg/he and ranked 44th and 32nd in
spikes per unlt area and 1,000 sewd weight, respectivelye It

ranked 54th ingrain numbor per spike.
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Entrizs thot yieldod more than 5,000 kg/he consisted of
Five lonc ond six menium durntion cultivars in Z-row Derloye.
In the A~row sneclsgs, thoy were, twe long, nine medium and six

shopt durotinn cultivors.  Thesc hish yielding entries

generally bzlanned to metdium mnd short plont groups.

The mean grain protein contont wig D.S1 and ALL0H% in 2
ond 6=row barloy speclos, rogpectively which wos pot
stotinticnlly significant, Tho protein content of 2erow
borley ronged from 40,62 te 15.54%, whilt in Ge-ruw, it wes

5 .S'& tO 1 3.&6%.

Yield was highly assoclictes with 211 thoe yield components
ag Indicated in the eoofficients of correlantion which were
rusitive and highly sinnificant in Loth 2- dnd Gerow barley

speLias.

From the present investigotion, it was ecencluded that
varietios have shown ¢ geod adaptation in the Sudan Savanna
peologicnl zone of figerio as shuwn in their growth and
yiglid, Fuorthermore, it woo not only the high yield, but a3lso
thot borley grown in this region was found to be of good
malting Guolity cduc to low grein protein content.  The oroin
proiein content of fTol barleoy wag found tp be lowor then
2=row borley in this investigotion. The low grain protein in
Herow was sbiributed $ro sclection for 2 long time in the

Unitend Gtates, whore G-row harleys are mainly wsed for maliing



G2

ourcogcs.  Heovy gredns uith oocd molting cheractor wore
identified in this invastigotion and 119 varieotios were
seplectud on tht bosis of $heir yiveld, grain proiein contong,

grain weicht, plopt bolght eno Suratiorn for Furthor work.
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Appendix Ae

7

\ 0 .
Mean maximum &Nt minimum temperatures ("C) onu

relative hum

exporiment

1ity (%) ©t 10
(20=11=03 to 2

day intcrvals during

N=3=04) 0% Karlawa

Tcmﬁerature

Month i Wi [I-"l;}n';gi‘;:ey
21 = 30 Nove 2947 17.9 -
1 - 10 Dece 31.2 1442 30.0
11 - 20 Dcce. 32.5 1.0 29.6
21 = 31 JiCe 204 12.2 32.0
1 - 10 Jdene. 2646 12.2 33.0
11 - 20 Jdan. 25.9 1241 271
21 - 31 Jone 269 1263 2hoD
1 - 10 Febe 279 1.9 2645
11 - 20 Febe 300 145 200
21 = 29 Febhe 3247 176 21.9
1 - 10 Morch 3561 176 340
11 - 20 March 37.1 193 206
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fippendix C. The phbsicﬁl antd chemical propertics of
' the seil collectend ot a depth of 3Mcm from

the oxporimentnl sitc ot Kadawa.

5cil Propurtics Characteristics

Fhysical proseprtios

C8and 9 B2 .40
511t % | | ' 35,60
Gloy % ' _ (.03
Textural class Santdy loam

Ehemicz2l propoertics

PH in H,G 6.5
nH in G.D1M3ﬁ512 Ga0
Exchongenble cations

(meg/1G0y of soil)

T | 0o112

LCa 3.360

Mg ) . {,,0997
Total P(ppm) ' 100,500
Total N(%) in G,040N Hy004 0.021
CEL (meg/1009) 5.05

hppendix C. Previous cropping bistory of the

Experimental sito ot Kadowa,

Season Crng
wWet Drg ot Dry
1502 1902703 Fallow Moize

1903 1903700 Fallow Darloy
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appendix De. List of barley 1incs/varicties testart ot Kadawad

during 1903/0L dry SCasthe
Entry Entry Entry Entry
NOe Cl. NCe NCe CI. NCe NG Cl. Noe Mo Ci., No/Vvare
1 EX=LCRIT* Lh cI 15L07* CG EX=-LCIICG 127 CI 15694*
2 EX=-LCNIZ 45 cI 15490 n7 I 15790* 129 ©I 15722
3 CI 16520* LG cI 15509 Lo CI 150ChL 132 CI 15723
b CI 16523 47 CI 15L401* 09 cI 15055* 131 oI 15724*
5 CI 16524 LD EX=LCRILE 50 cI 15056* 132 CI 15725*
€ CI 16525 LY CI 15L73* 91 cl 15057 133 CI 15766
7 CI 16529 50 CI 15L77* 92 oI 16165 434 CI 16500¢
0 EX=LCRIO 51 cI 15470 93 EX=LCRIS3 135 CI 1650S*
9 CI 16531 52 CI 15L0C* Sl EX=LCIISk 136 CI 1651C*
10 EX=LCI10 53 EX-LC1153 95 cI 16160* 137 ©CI 41577C*
1M CI 16551* 54 EX-LCRISL 96 EX=LCRIYS6 130 cI 15772*
12 EX=-LCRIN2 55 CI 15475 97 cl 16170* 139 CI 15775*
13 EX=LCRIN3 56 CI 1521k 8] CI 15706 140 CI 15776*
14 CI 16554* 57 g1 15215* 99 EX=LCRIYY 1461 cI 15777*
15 CI 16555* 50 cI 15216 100 EX=LCRITUD 142  CI 15770%*
16 EX=LCRITG 59 g1 15229¢ 101 CI 66106* 143 CI 16L99
17 EX=-LCRIT? &G I 15230 162 cI 16107* 14  CI 16500
10 Cl 16533 61 CcI 15231 103 EX=LCiRI103 145 CI 16501
19 EX-LCRITY 62 CcI 15232 104 CI 16105* 14c  CI 16502*
2C CI 16544 63 CI 15240 105 cI 16190* 147 CI 16G50C3*
21 EX-LCRI2T (517 CI 15241 106 cI 16191* 140, G 16504*
22 EX-LCRI22 6 oI 152643 107 CI 15779* 149 CI 16505
23 CI 16547* 66 CI 15264* 100 €I 1570C 150 CI 16506*
2L EX=-LCRI2L* 67 CI 15245 109 cI 15701 154 CI 1G5017*
25 EX=LCRIZ5 18! CI 15536 110 Cl 16192* 152 CI 16177
26 EX=LCRI26 69 EX-LCi1I6S 111 CI 16L0CS 453 CI 16170*
27 CI 16530 7C g1 15550% 112 CI 16LO0* 154 CI 16179¢
20 CI 16539 71 cI 16171% 113 cCI 15703 4155 CI 16100
29 EX=LCRIZ9* 72 cI 16172 114 C1 15704 156 CI 16101*
30 EX=LCRI3C 73 cI 16173* 115 cl 15705 157 ©I 16102*
31 EX=LCRI3 74 cI 10961 116 CI 164L35% 15c  CI 16103¢
32 cI 16511* 75 cI Akocs* 117 CI 16L96* 155  GI 161ChL*
b % CI 16512* yia cI 15213 110 cI 16497 16c  CI 16105*
34 EX=LCRI3L® 77 c1 2200 119 EX=LCRIT19* 161 batch®
35 EX=LCRI35 70 cI 2270* 120G CI 15606 162  Cerenice*
36 EX-LCRI36 79 EX-LCRI7O 121 cI 15607 163 Clipper*
37 EX=LCRI37 Bid cI 5107 122 CI 16L51* i6h  Printer®
30 EX-LCRI3D 01 n110122* 123 CI 164L52* 165 nescorch®
39 EX-LCRI39 ne cI 10123  12b CI 16L93 166  i\thos*
L EX~LCRILD 03 cI 592* 125 cI 16174* 167  Weeob®
41 CI 16514 At CI 12LE* 126 cI 16175 160 Proctor*
L2 EX-LCiiIL2 05 cI 2203 127 cI 16176 169 Trunpfe®
L3 EX=-LORIL3

s 2.0l0w barley entricse.

i S —
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Appendix E=1. Analysis of variance tohle for plont height Com)

Sources oF 55 MS F
fioplicotions ' 1 | 6,02 £.02 -
Dlocks b 1295.91 63409 ~
Treatments 160 91133.73 541,07 272773%%
2eTOt VS Gerow S 1 50040 50040 2545915
Within 2-row 79 357406410 452,40 22477 *
Within G-rouw 00 S54779.30 622,49 31.33%*
Error 144 2061,20 19,07 -

¢+ Slonificant at 1% leovel.

Lippentdix E~-2. Analysis nf varianco talile four days to maturity

Sourccs DOF 85 M5 F

lieplicotions 1 005423 a05.23 -

Lipecks 24 367330 152,93 -

Treatments 165 - 10020.12 Wi7.32 3,23%%
2arcw VS H-10W 1 120,10 1206419 2.05N5
Within 2~row .79 0361.30 105,04 3o 10%%
Within S~row ' 0n 9539.70 10041 F.20%*

Error 4L L7065, 08 33,25 -
¢ = HSignificont ot 1% level.

NS = Not significant.
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Appendix E-3. FAnalysiz of varience teble fur spikes per
sguare metrae. '
Sources OF S8 M5 ﬁm.._*,
leplicotions 1 6,54 654 -
Blocks 24 143,16 5,965 -
Trestnonts 160 KUO5311,06  24376.,05  11050.0031%*
2e70W V8 Ge-Dcuw 1 3MLL2.16  3TLL2.,16 15292 0070%%
Within 2erow 79 1715037.4 21719406 105683.930%*
Within G=-raw B0 2340032.3  266N2,10 120977.710%*
Error 1t 296 2.0156 -

*# Significant at 1% level,

Appentdix E-b,

fAinalysis of varience toble for seeds por siikoe,

Sources OF 55 MG F o
Replicotions 1 125,55 125455 -
Dlocks 2h L5 O0 BCe137 -
Treztments 165 30271.76 233,760 g 33GHH
2eri V8 Gerou 1 L356,01 4356,01 110 4[175%%
Within 2=rouw 79 14022,.92 177,50 L O1%®
uithin G=row 008 200093.013 237.4L2 Gl 3GH*
Error 144 5312.55 36.09 -
o Sionificant ot 1% lovel.
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fnpondix E«5. fAnalysis ~f voarionce teoble for cne thousond

seed weicht.

S W . i

Sources JF S5 MS 3
Replicutions 1 b, Ch Lb, G40 -
Olocks 26 2u5.24 12,210 -
Troatmentsg 160 125101, 55 116,147 TS 3663
2-row Vs, C=TOW 1 260 .90 260,74 - A0 302%¢
Within 2-row 79 G100.05 115,191 E P b Pl
Within 6-rouw G0 10151.08 115.362 Del2bL%*
Error 144 QULL,T73 14,200 -
¢* Significant at 1% loevel.
anpendix E«8, . Analysis of varlznce table for grain yield,
Sources _ DF 85 M5 F
fleplicotions 1 70774,00 1774 4,00 -
Dlocks ' 24 2002026,10  12L204,42 -
Treatments 160 2697600000 160559,52 2a007%%
- 21w Ys Berow 1 111499,15 111499,15 1 LLONS
. Within 2-row 79 M701704L.00 169262057 1. 94%
Within G~row 08 15070786.,00 171255.04 2.22%%
Error 144 11077003 76929, 37 -
*

U

*¥

NS = Not significent.

Sipnificant ot 5% lovel.
Sinniflcant ot 1% level.
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fppendix F. Darley yield (kg/ha) in major producing
counteies of the wirld durlng 1930 and 1503,

rospeuctively.
_ Yield (kg/he)

Bounfry

1900 1903
ussi | .. 1304 | 1696
Canads 2202 | 2300
USA 2667 29
Spain | 2500 | 1006
Indic - | 926 _ 1243
Fronce ' : Libi) 4137
Turkey o ng7 | 2036
Uke | K406 | 4707
fustralia - | 1100 1690
%) welsvtal . - 10s 571
world 1552 | 2120

Scurce: FAD Production Yeor Dook 1900, FAD Monthly

dulletin of Stetistics Jumo, 1904,
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