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ABSTRACT

Fifty-seven F; hybrids obtained by crossing three varieties,
of diverse genetic background, onto each of 19 inbred |ines of
pearl mllet were evaluated in two |ocations.

Mean grain yield ranged from 667.50 - 2249.20 kg/ha with a
grand nmean = 1162.31 kg/ha. The general and specific conbining
ability noban squares were significant (P = 0.01) for nunber of
tillers/plant, nunber of days to 50% flowering, plant height,
panicle |length, panicle width, head weight, grain weight and grain
yield (kg/ ha).

The GCA x Loc. Interactions (fenmales) were significant for
days to 50% flowering, head weight, grain weight and grain yield.
GCA x Loc. Interactions (Miles) were also significant for nunber of
tillers/plant and nunber of days to 50% flowering and 1000-seed
wei ght . SCA x Loc. Interactions were significant for days to 50%
fl oweri ng.

The relatively smaller proportion of GCA to SCA ratio
i ndi cated predom nance of non-additive genetic effects with respect
to all the traits studied except for panicle length with ratio = 1.

The high GCA effects exhibited by sone parents that are
reflected in the SCA effects and per se performance of the hybrids
for nost of the traits especially grain yield suggested that these
parents could be selected effectively for hybridisation.

Heterosis (both positive and negative) was observed anong the

crosses. Mean heterosis for grain yield was 60.44% HP, for 1000-



viii
seed wei ght, 66.01%1P, for nunber of tillers/plant, 47.62%HP, for
grain weight 35.55% HP and for protein content, 31.27% HP.
Negative heterosis, for nunber of days to 50% flowering, - 47.22%
HP and for plant height, -21.25% HP, which was considered
advant ageous was recorded. Three hybrids; the hybrids of GI. 363-1
X GAB 8735, (2101.50 kg/ha) G . 47-3 X GB 8735 (2249.00 kg/ha) and
ACC 364-1 x GB 8735 (2125.50 kg/ ha), yielded nore than the best
variety. Yield superiority of these hybrids over the best variety
(B 3735, 1732 kg/ha) suggested the possiblity of their

exploitation for commerical hybrid production.
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CHAPTER ONE

INTRODUCTION

Pearl mitlet (Pennisequm glaucqum) (L)) R. Br.), though a second rated crop in terms
of world economy, provides diet for over 400 million people who live in the arid and
semi-arid tropics of Africa and India (Bilquez, 1970, Nwasike er al., 1982, and Yayock
er af., 1988). This is why it deserves all attention, since the people for whom millet
essentially prov.des food, live in regions, which from the point of view of Agriculture are
amongst the least favoured (Bilguez, 1970). . ‘

Vavilov (.951) during his germplasl.n collection mentioned Africa as the primary
centre of origin for pearl millet, particularly the regions of Abysyinia (Ethiopia) and Sudan.
Burton and Powll (1966) found B-chromosomes in Nigerian pear] millet lines supporting,
th~ evidence that favour Africa as the centre of origin of millet.

Peari miller does well on a wide range of soils, but well drained light sandy soils are
best (Hulse er «of., 1980). The crop has the ability to thrive in areas of low raintall (80 -
230mm) with soils low in fertility for successful cultivation of other cereals (Ferraris.
(973).

Areas of major production are the semi-arid region east and south-east of the desert
i India and the sudano-Sahelian zones of West Africa‘(Nigcria, Chad, Mali, Sudan, Niger
and Senegal).  Others mclude mainiand China, Ethiopia, Tanzania, and South castern
United State of America (Spencer and Sivakumar, 1986).

it is generafly admitted that for the whole of the Elry tropical areas in West Africa.

the proportion ot pearl millet and sorghum with regards to land area assigned to cereal

f
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cultivation 1s approximatly equal (Bilquez, 1970). Pearl millet production supercedes that
of as climate becomes drier because of its ability to \;\fithstancl drought, whereas sorghum
production predominates as rainfall increases (Khadr & Oyinloye, 1977 and Nwasike and
Egharevba, 1982). The total land sown to pearl millet varies and estimates are difficult
to make because the crop is almost invariably grown in mixture with other crops except
in the sahel where it may be sown sole (Bhardwaj, 1977 and Nwasike er al., 1982). Total
annual production ranges between 1.75 and 3.2 tonnes. Africa and Asia together account
tor 98% of the world production of 42.34m  tonnes of millet grain produced on 43 - 63
million hectares annually (Rachie & Majmudar, 1980 and Spencer & Sivakumar, 1986).
Among the African producing countries, Nigeria contributes 31% of the 35% of African
coniribution to the world production (Rooney and Medonough, 1986).

Pear] millet is used for a variety of purposes primarily for it grain in Africa and
India and as a forage crop in Southeastern USA. The grain when processed can be served
as “tuwa”, “kunu™ and “Akamu”, (a local poridge). It 1s more nutritious than sorghum,
supplving about 9. 1g protein/capita/day according to Khadr and Oyinloye. (1980). Burton
and Powell (1968), Nwasike ¢f @l., (1982), and Rooney and Mcdonough (1986) reported
that the glutelin has high level of lysine and tryptophan that has high degestibility.

There arc three types of pearl millet known locally as “Gero™, “Maiwa” and
“Dauro”, cultivated in the Northern part of Nigeria. "Gero™ and “Maiwa™ are extensively
arown. while “Dauro™ is cultivated in restricted wetter areas of the southern portion of the
savannah ecological zones. The most widely cultivaléd millet types differ in a number of

characteristics, especially in maturity. Gero types are short season crop maturing between
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75 and 100 days. Maiwa is photo-sensitive, while Qem is photo-period insensitive.
Considerable amount of genetic variation has been t):bservcd among the Gero cultivars
{Nwasike, 1988). The most striking evidence is the vanability in the size of spikes.
Pearl millet is normally the first grain crop grown by the farmers in most of the savannah
region of Nigeria. The early planting coupled with early maturity ensures provision of
grain  for consumption when all grain reserve are exhausted (Nwasike and
Egharevba,!981). Because of the importance of millet in the diet of the people of the
savannah region of Nigeria, it is accorded a place of high prie-ity in the National

|

agricultural rescarch programmes especially in areas of germplasm maintenance and

genetic improvement. |
Under traditional farming system yield varies from 500 - 2000 kg/ha on the farmers
field but vield ranging from 2000 - 3,500 kg/ha were obtained by Khadr and Ovinloye
(1977 and Nwasike (1982) under improved agronomic practices. The low yield obtained
by tarmers was  attributable to a number of constraiats, principal among which are  use
of local varicties which have low response to management practies, non application of
|
tertibizer and poor land preparation. i
The challenge facing millet researchers particularly breeders is to develop improved
varieties or hybrids that will be within the reach of small scale resource poor farmers.
The choice of selection and breeding procedure adopted tor the genetic
improvement ot any crop is largely influenced by the magnitude of genetic variability and

the nature of gene action governing the nature of inheritance of the desirable traits. For

a practical breading programme, it is paramount for the breeder to be acquainted
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with the potentials of local materials before embarlldng on popuiation improvement.-
Thus knowledge of combining ability és essential for |selectioh of s.ulit.able ﬁafents fof
hybridization ard the identification of promising F, hybrids for further exploitation in a
breeding programime. Such knowledge however, may be limited if the studies are n.ot
carried out over years and across locations because the combining ability and heterosis

estimate may be confounded by the interaction of genotype with environment

The major objectives of this study are:

To detcrmine the general combining ability (GCA) and specific ccmbining ability
{SCA) among genetically diverse varieties and inbred lines of pearl millet.

2. To determine the level of heterosis among the F, hybrids.
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CHAPTER TWQO

|
LITERATURE REVIEW

2.0 Combining Ability and Heterosis

2.1 Combining Ability:

To establish a sound basis for any breeding programme aimed at achieving higher
yields, breeders must have genetic information on the nature of combining ability of
parents, their behaviour and performance in the hybrid combinations (Chawla and Gupra.
1983). Such knowledge of combining ability is esscntiaii for selection ol suitable parents
for hydridization and the identification of promising hyibrid.s for further exploitation in a
breeding programme (Alabi ef af., 1987).

The term combining ability is commonly used by breeders to express the relative
performance of a line in hybrid combination i.e. general and specific combining ability.
General combining ability (GCA) in particular is directly related to the breeding value
of the parents and is associated with additive gene action (Falconer, 1981). Specific
combining ability (SCA) on the other hand is commonl){ associated with all effects which
cannot be accounted tor by the additive scheme such as d!mninance, epistasis and gentotype
x environnient interactions (Rosenow, 1970). |

The per se performance of varieties in a large number of yield trials may give an
~idea of their relative superiority, but this would not necessarily reflect their ability 10
produce better combinations with a number of similar lincs. The tmportance of genetic
variability in the choice of parents when attemptingi intervariatal crosses have been

|
|
|



6 .
emphasized by various authors (Gupta and Singh, 1973; Singh er af., 1973; 1980q;

Nwasike et ¢f., 1982, Mathur and Mathur, 1983 and Nwasike and Oyejola, {989). This
is because useful information can be derived regarding the selection of suitable parents
with high GCA effect, identification of cross combination with high SCA effect for
effective hybridization and elucidation of the nature and magmtude of additive and non-
additive gene acion (Tyagi et al., 1975, Singh et al., 1980b, Nwasike and Oyejola, 1989,
Niyhaivan and Yandav, 1993).

Estimates of GCA and SCA eifects from a set of crosses relate to estimates of
genetic effects of the base populationn from which the parent varieties are sampled
(Matzfnger and Kempthrone, 1956}, GCA is relatively more important than the SCA in
previously unselected materials while SCA assume greater importance in materials which
“ave heen perviously selected for GCA (Spraque and T-tum, {942: Beil. (965 and

Kambal and Webster, 1965).

2.2 Heterosis:

The exploitation of hybrid vigour appears to be an alternative for making further
increase in yield (Panwar er af., 1983). In recent years, heterosis  has been extensively
explored and utilised tor increase in a number of eéonomically impartant crop species
particularly the open pollinated ones (Dass and Rai, 1972). The basic information which
would seem to be valvable from the heterosis breeding point of view would be the

|

estimation of the amount of heterosis and the way to exploit it economically for

commercial cultivation (Dass and Rai, 1972).




2.3 Tilleviug ability _ |

Yield in pearl millet is a function of productive tillers accounting for the number of
heads per plant (Allison, ef ¢f 1958 and Siband, 1983). Phull ¢r o/, (1973) and Hapse
ef «f., (19863a), indicated high GCA for tillering ability and that additive genetic effects
were predominznt,  In contrast Gill er ¢l., (1974) reported that non-additive effects were
more important for number of tillers (ears).  Mukharii er af., (1984) indicated that
cffective tiflers were controlled by partial dominance and that both additive and non
additive effects were important.  In a study by Hapse e af., {1986b) on number of fertile
tillers (number of heads/plant) up to 139% heterosis on the mid-parent value was recorded.

Mukheriy er af., (1981) observed high heterosis for effective tillers.

2.4 Maturity:

Like i most cereals, maturity in pearl millet can be divided into two phases; the
period of days o flowering and the length of grain filling.  Studies of these two phases
have shown the form of relationship that exist between them which indicates the
approaches to genctic improvement towards developing appropriate, efficient and
acceptable maturity types for the environment in which the millet crop is grown (Yayock
er wf.. 1988). Combining ability studies were carried out by Phull er «f., (1973) and
Maciel er of.. (1988) on days to flowering; they reported significant (P < 0.05) GCA and

SCA effects. Singh er ol (1988) also reported high GCA effect for days to maturity in

pearl millet.
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Maturation in pearl millet is controlled by sever.':il genes exerting additive genetic
eftects (Burton, 1951 and Shinde and Patil, 1987). In cc;ntrast, Vyas and Pokhriyal (1985)
and Hapse er ai., (1986a) reported that, days to flowering is controlled by non-additive
genetic effects.  According to Rai and Singh (1975) and Gill ¢ af., (1974}, earliness in
pearl miliet is controlled by dominant genes and ciays to maturity appears simple in
inhertance enchancing easy transfer of genes during breeding programms when developing
early maturing iiybrids. Significant (P< 0.05) positive |heterosis for days to flowering or
days to 50% heading duration and days to maturity were observed by Phull er af., {1969,

{973) and Satija and Thakral (1989). [n another study negative heterosis and

heterobeltiosis regarded as favourable for days to flowering was observed by Thete ¢f al.,

(1986). .

1.5 Ptant Height: f
In a combining ability study for plant height an pearl millet, Maciel ¢r /., (1986)
indicated that combining ability effect is very importanft. Both GCA and SCA effects as
reported by  Phull er «l., (1973) were highly significant (P<0.01) and differed
considerably in four seasons. In two separate studies by Tyagi ef of., (1978) and Shinde
and Debale (1984), estimates of both GCA and SCA for plant height were highly
stgnificant (P < 0.01).  According to Vyas and Pokhriyal (1985) and Hapse ef af.,

(1986u), plant height 1s controlled by non-additive genetic effects. Similar observations
|

were made by Shinde and Patil, (1987) who reported that a greater magnitude of

dominance gene effects governs plant height in pearl millet. Thete er af., (1986} reported



|
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significant (P < 0.05) heterosis and heterobeltiosis for plant height, with lieterosis ranging
|
from 25.20%-80.62% while heterobeltiosis ranged from 42.28 - 59.87%.

2.6 Ear Length

Phull ¢7 awi., (1973} and Srivastava and Singh (1988) carried out a combining ability
studies in pearl millet and they feporled significant {P<0.05) GCA and SCA effects for
ear length. According to Vyas and Pokhriyal (1985) anci Hapse ¢r al., (19864} ear 'ength
was influenced by addisive genetic effects. Mukherji (1981) on the other hand, revorted
that both additive and non-additive gene action were important, Thete ¢f of.. (1986), in
most hybrids studied, observed significant (P < 0.05) heterosis for ear length, Similar

observations were made by Satija, et ol., (1989). Harer ¢z al., (1990) obtained about 41%

heterosis for ear length in pearl millet.

i
i
i
|

2.7 Ear Girth {Diameter)
Phull ¢ al., (1973) reported significant (P <0.03), general and specific
combining abilivy estimates for ear girth in pearl millet. According to Gill er «/., (1974)
and Mukherji er af., (1981), ear girth is highly influence«!:i by non-additive genetic effects.
Rama er af., (1973) reported that heritabitity for ear girth in pearl millet was high and the
expected genetic advance for this trait was moderate. The trait is most suitable in indirect
selection for hgh yield, though Tyagi et @l., (1978) and Shinde and Debale (1984)
observed the contrary. Significant (P <0.05) heterosis for ear diameter was reported by

Murty er al., (1967), Mukherji ¢t af., (1981) and Satija and Thakral (1989). Harer er al.,

(1990) obtained about 30% heterosis over the mid-parent for this trait in pearl millet.
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8 Grain Weight and Yield

The choice of the most suitable breeding procedure to be adopted for the improvement
of any crop depends on the nature of gene action involved in the expression of quantitative
traits of cconomic importance such as grain yield (Mathur and Mathur, 1983 and Prasad
er wl., 1984). Several authors have reported significant (P <0.05) GCA and SCA in pearl
pidllet tor grain yield (Phull er af., 1973; Tyagi et al., 1978; Shinde and Debale, 1984 and
Maciel ¢z al., 1988). Rao and Reddi (1982), Singh er ¢/ (1984), Vyas and Pokheriyal
(1985). Kunjir and Patil (1986) and Hapse er al., (1986b) have indicated that additive
cenetic effects for grain weight were more important Ilhzm the non-additive genetic effects.
Both additive ax well as non-additive genetic effects have been reported to be important
mn the expressien of grain yield (Mathur and Mathur, 1986: Patil and Kukeia, 1988:
Pethami and Dave, 1989: and Nwasike and Oyejola, 1989). Thete er «f.. (1986) and
Kunjir and Patil (1986) estimated 140% and 247% heterosis for grain yield, respectively,
while Hapse er /., (1986b) and Harer ¢r af., (1990) reported 90% and 85% heterosis for
S00-gram weigh:, respectively. Low  x low yielding crosses showed the greatest heterotic

effect indicating ‘nterallelic interactions for gram yield.

9 Grain Protein Content
Probably the most promising approach to improving the millet crop 1s to improve
viekd gquahty in terms of protemn content and a better balance of amino-acid (Nwasike ¢/

al .. 1982y, Phull er «f., (1973); Mathur and Mathur (1986) and Paramjit and Gupta
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(1989), reported signiticant GCA and SCA for both crude protein and soluble protein
content.  The importance of additive genetic components with the presence of
complementary type of gene interactions have also been reported by Gill er «f., (1969) ,
Phull and Gill (1970) and Phull er af., (1973).

Negative heterosis was observed by Phull er aI!., {1969, 1973) and Sackchain and
Phull (1990), in F, hybrids for grain protein content, In view of the fact that considerable
araount of heterosis for grain yield is usually accompanicd by a reduction in protein
content, breeding programmes aimed at the production ¢f high yielding varicties should
give careful consideration to improving protein content. This is because according to
Barneth (1976) and Gartan er al., (1987), this trait is intluenced by a dominant gene for

low protein and possibly by maternal effects under the influence of the environment and

!
low heritability, |
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CHAPTER THREE
l

3.0 MATERIAL AND METHODS
3.1 Origin and description of genetic materialis
Nineteen inbred lines developed by the Lake Chad Research Institute Maiduguri and
the [nternationai Crops Research Institute for the Semi-Arid Tropics (ICRISAT), Kano
during the 1995 main season (Table 1), were top-crossed with three widely cultivated open
pollinaied varieries of pearl millet at Dadin Kowa, in Gombe State between December.
1995 and April 1996, Pollination of the femaies by |the male panicles was carried out.
Twenty panicles per cross were obtained and threshed. Seeds obtained from the crosses
were planted otit and evaluated as F, hybrids during 1996 main season.
|
|
3.2 Experimental Lasign and vayout l
Twenty-two parents (three varieties and 19 lines) and their 57 F, hybrids with two
checks were grown 1 1996 main season in {wo lupations: Samaru (Northern guinea
savannah) and Bagauda near Kano (Sudan savannah!). The experimental design was
randomized complete block design (RCBD) with two teplications, Each plot consisted of
2 rows which were 5m n length. A spacing of 75cm x S0cm was used. Each plor was
debbled and later thinned 1o two seedlings per hill three-:ueeks after sowing. Missing
hills were replaced by transplanting. Compound fertilizer (NPK 27:10: 10} was applied

f

60kg N/ha in snlit doses.
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Table 1: Origin and description of parent material

Pedigree Source Days to 30%
| flowering

(a) [nhrads (Females)

1. Gl 6-2 LCRI 62-mmedium
2. G.I 75-1 LCRI 66-medium
3. G.L. 122-2 LCRI 67-medium
4. G.1. 165-6 _ LCRI 67-medium
5. G.I. 296-1 LCRI 58-medium
6. G.I 3593 LCRI 69-medium
7. G.l. 363-1 L.CRI 64-medium
8. G.I. 3634 LCRI 68-meddium
9. G.1 410-8 ' LCRI 66-medium
1 G 4354 LCRI 38-medium
L1, ACE: (009-2 LCRI 63-medium
12. Buduma-Gero 712-2 LCRI 66-medium
13, ICMV-88Y08 LCRI/ICRISAT 48 - early
| Kano
14. G.1. 4]-3 LCRI 76 - lawe
15. Gl 47-3 LCRI 70 - lawe
l6. ACC 364-1 LCRI 64-medium
17. ICMYV 93301 LCRIVICRISAT 30 - early
Kano
IR, ICMP 94592 LCRVICRISAT 54 - early
_ Kano
[9. 1CMP21103] LCRVVICRISAT 45 - early
Kano
(b) Varieties (males) )
I, Ex-Borno LCRI 60 - medium
2. Gwagawa LCRI 68 - medium

3. GB 8735 ICRISAT Kano 45 - early
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The first 35 kg N/ha was anpplied as basal while the second 25 kg/ha was applied as

fop  dressing tiree weeks after sowing just after thinning. Weeds were controiled

by hoeing twice, at three and seven weeks after sowing.
|
|
3.3 Data Collection ;
Data were collected {or the following characters:
- Number of Tillers: Number of tillers (reproductive tillers) per hill was
determined acrl divided by the number of plants to estimate number of

tillers per plant. !
- Days to 50% Flowering: Number of days from sowing to when 50% of

the plants in a plot were at anthesis.
) |

- Plant Height: Distance between th: ground level to the base of the tip of

panicle at maturity. |
I

- Panicle length (ear length): Distance between the base of the panicle to
|
the tip. !
|
- Panicle width (ear width); Diameter of the head.

- Head Weight; Weight of the dry heads.

- Grain Weight: Weight of threshed heads.
|

- Grain Yield: Estimated grain yield in kg/ha.
- 1000-5¢ed mss: Mass of (000 seeds randomly selected for cach plot

after threshing,

- Crude protein %:; Nitrogen in the dehulled and defacted sainples was
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determined by micro-Kjedahl procedure (AQAC, 1970) and the crude
protein content was calculated by the formula N x 6.25. Percentage

protein was expressed as = Protein weight x (00
grain weight

- Threshing Percentage: Weight of threshed seeds over weight of dry

heads multiplied by [00 = Grain weight x 100
Head weight

34 sStatistical Analysis |

Analy.es of variances tor individual location as well as locations combined using
|

Genstat 5. 1994 were carried oul.  Forms ot the General analyses of variances for
individual locat:on and combined locations are presented in Tables 2 and 3. Forms of
analyses of variances for GCA and SCA for individual and combined locations are
presented in Tables 4 and 5. The general combining ability analysis was carried out
using array totals over replications following the procedure of Beil and Atkins ([967) and
Singh and Chauthary (1985). The mean squares for edch source of variation were tested
against error mean squares and imean squares due to lines (females) and varicties (males)

were tested agdainst mean squares due to line x variety to determine the level of

significance, -

-—

Estimate of the general combining ability of a variety was obtained in terms of its
performance in E; hybrid combination with all possible lines, Likewise estimate of the
general combining ability of a line was determined in relation to its performance in hybrid

combination with all possible varieties.

1
i
i
I
1
1
I
I
i
|
i
1
I
|
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Table 2;: Form of analysis variance for Individual location Samaru or Bagauda

Source ol Varation Degree ol Sum ol Mean squares {ms)
freedom {df) Squares {ss}
Replication (R-1) 1 R R/R-1
{renotypes (G- 80 G G/G-1
Pavents (P10 21 P P/P-1
Livies (- 1) 3] L L/L-1
Viervionies (V-1) 2 v Viv-1l
Line ¥y Varivty 11 vs ¥V-1} 1 LwsV L vs VL v V-)
Hybids (H- 1y 56 H H/H-1
Checks (Ch-11 1 CH CH/CH-1
wrrenes VS Hvheids VS Checka 2 Pvs H vs CH Pws Hvs CH/P vs H vs CH-I
Parcits Vs Hybews tPFAH Vs H-1) 1 P P vs H/P vs H-I
Hybpuls Vs Checks (H Vs Chel) | Pwvs H P vs CH/P v» CH-}
oo odd 1y (€11 &N I vs CH CIER-1G-1)
Towal RE-1) 161 E
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Table 30 Form o analysas ol varmnee lor combined Location

Sourey of Varmtem Degrees of  Sum of  Squares Muun squares (ms)
freedom (df)  (ss)

Lovations (1-1) 1 P 18 L/L-1
Reps within locations L (R-1) 3 R RIL(R-1)
Genotypes (G-1] 80 G G/G-1
Loe genotypes -1 (G-1) 80 LG LG/LIG-1)
Parent (P-1) =1 P PP-1

Lavres g1} 18 L L/L-)

Varietiex (V- 1) - v ViV-]

L.ves Vs Varienies (L Vs V-1) i LVSV L VS V/IL VS V-i

Low Parenis b 1DB=13 il LP LPAL-1wP-1)

Law Lines =114 18 L1 LLAL-IML-1)

Liw Varieties (L-1iV-11 2 LV LVAL-INV-1)
Lo Lanes Vs Varienes 11 d. VS V-1) I LIL VS V) Ltk VS VyAL-DL VS V-|

Hyhids (H- 1) 56 ‘H H/H-|

Liw Hybrws tL- 1) tH-1) 56 LH LH/L-1)H-1

Clhecks (€l 1) 1 CH CH/CH-|

Low. Cheeks (L-1) 1Ch-1) | [LCH LOHAL-IWCH-1)
Parent Vs Hyvbed Va Chicek (P Vs HVs 2 PVS HVS CH PVSUHNS CHAPVS H VS CH-1
111

Foveat Vs Fevhrad (8 Vs H-1) i PVSH PVSHIP VS H-1)

Hybind Vs o beck (H Vs Ch-1) I H VS CH H VS CH/AH VS CH-1)
Liw . Pavemis Vo Hyvbwids Vs 2 LP VS.I; VSCH LPVSHVS CHAL-1MP VS H VS
Check (LD (P Vs H VO Oh-1) CH-I)
Lo Parent Vs Hvbrids f-1 (" Wl I LP VS H LP VS HAL-I1nP VS H-1)
il
Low. Hybrewd Vo Cheeks il- 11 H Vs I LH VS CH LH VS CHAL-InH VS CH-1)
(Il

Pooled ervor LR-1) G-1) 160 B E/L(R-1(G-1)

Foal (LRG-1) 323
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Tahle 4 Form ol analysis of varlanee tor eombining ability cffeet for individual locations, Samuaru or
Bapauda
soprce of YVariation Mean sguiires
Degrees of Sum of (ms)

freedom (df)  Squares {ss)

Hybrids tH-1} 56 H | H/{H-1)
GUA Founerlos (F- 1) 18 F,i F(F-1})
GOA Male (M- M! MitM-1)
2 |
SCA tFemedes v Males) (<8 M-1) 36 MxF M x F/{M-1)}F-1)
!
Error (R-13(Ci- 1} 80 . E| EAR-1XG-1)

Total RG-1 161
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Tahle 5 Form of comhined analysis of variance for estimates of general (GCA) and specific (SCA) combaning ability
in pearl millel. |

Source uof’ Voriation Doprees of Sum of Mean sun of Squares Expected mean squiares
Ircedmn (di} square fMS} (EMS}
(53}
Hyhrids (h-1) 56 H Hith-1)
GCA (femeden) (1) 18 F FiI-1) = M, 3% + rme+ 137 me -
red®mf + cefd in
GOA furalos) (M-1) o] M M/AM-1) = M, e+ r8Mine+ s +
| red mb + remé €
SCA ffenntes © medes) 36 FxM F % M/A-lpm-1}= B + roftine+ red mt
< dien-1) M, |
Laswe Hyruds (L-13th-1) 56 LH LHAL-1)h-1)
Low. GUA glomalex 18 LF LF/fAL-1)[-1y = M, F¢ + r&fme+ e
1) t1-4)
few, GCA fmadex) 2 LM LMAL-1YM-13 = M, e + réilime + bl
th-fiAd- 13
Lo, SCA (fafe x Fremales) 36 LF x M LI x MAL-1306-1 (M- &% + rdfine
i) ff-£1 (M-1) 1) = M.
eror (Fae-1e-1} | 44) E Effag-Tdr-1) = M, &%

Total Ler-i a3 |
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The data analysis obtained in this manner is comparable to the analysis of a two way
classification mexlel with interactions; with the interaction components being a measure of
the specific combining ability effects. The following linear model was assumed,

Yijkl = p + gi + g + Sij + G + ()il + (gh)l + (SHjil + eijkl.
Where i = 1.2....3  (varieties) |
]=1,2...... 19 (lines)
|
| =1,2 (locations) :
|
k=12 replications |
Yijkl - denotes the vaiue of the K™ experiment unit of the progeny of a mating of

!
the i variety and the /" line in the 1" location.

# - Population mean common to all hybrids in ail replications within
. i
locations. |
gi - An cffect common to progeny of the i variety.

gj - An effect common to progeny of the j™ line.
Sij - An cffect specific to the progeny of mating the i variety and the
™ line.

{ghil - An effect common to progeny of the i" varity in

-

the I location |
|:
(ghjl - An effect common to progeny of the j™ line in the

™ Jocation ,
i

(sDij - An cffect specific to the progeny of mating the "

variery (o the ™ line in the ™ location.
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G - The average effect of all the 1" location.
cijkl - Random expected error.

Genetic components of variance were calculdted from the expectations of mean

squares as used by Singh and Chaudhary {1985).

L
§m =8 'GCAm = MSm-MSmxf = gi = COV H-§ = uUd’A.
rf |
8% = S'GCAT = MSt-MSmxf =gj = COV H-S = %4&A
rm :
COV H.S (Average) = | [(f-1} MSt + (m-DMSm- MSmxt]

r(2mft-mf) m+t-2
l
SGCA = Cov H.S = [(1+D]8A
4

Amxi = FSCA = MSmxf - MSe = COV (E.8)-2 Cov.H.S = 44D
r 5

Variance ratio was caleolated thus:

GGCA - to deterime gene action.

SCA }
where MSm = Mean square males
MSE = Mean square females
MSmxt = Males x females |?nrera:r:tion mean square
MSe = Error mean square.
r = Number of replication r = 2
f = Number of females = 19
m = Number of males =3
A = Additive gene effect

D = Dominance gene effect
I
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& A = Average additive genetic effect.
|
Values for relative GCA and SCA effects were obtained for all characters in
accordance with the formula as used by Singh and Chaudhary (1983). For each character,

the mean for each cross was express to a percent of the mean of all crosses and general

effect for each line and variety and specific effect for each hybrid was calculated as

tollows: i
[
|
!J
gl (gea tester) = (Yi - Y..)
gi (gea line) = (Y] -Y..)
Sij (sca line x tester) = (Yij - Yi- Y. - Y..))
i
Yi - mean performance of hybrids with a given variety parent averaged over
all replications within locations and lines.
Yj - Mean performance of hybrids with a given line averaged

over all replications within focations, and varieties,

Yij - Mean of a given hybrid averaged over all replications

within locations |
|

|

Y - Experimental mean.
The significance of general and specific combining ability effects for each

character was tested using the formula of Cox and Frey (1984) and Monyo ¢f af., (1988).
|

1= GCA; SEgi = Vv _MSm (m-1)
SE mir
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SEgj = VMSI(f-1)

r‘nfr

where
Msm = Mean square males

Mst = Mean square females
SEgi - Standard error of GCA for males

|
SEgj - Standard error of GCA for females

r -~ Replication within location
I - Number of females
m - Number of males

|
lIJ
i

Similarly significance of SCA effects
|

t = SCA S.E. SCA =vMSmxf (M-D(f-1)
S.E. SCA mfr

wWhere

MSmf = mean square male x females
S.E. SCA = Standard error for SCA.
|

Hewerotic effect as an increase of F, mean over the high-parent
{(heterobeltiosis) and the mid-parent (heterosis) was expressed as a percentage and

calculated as tollows, using the tormula of Liang.er af., (1972},

Over the high-parent:
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il

F,-MH, x 100

2

H=F
K»!h,,

Over the mid-parent:

H =F -(P, +P)y2 x 100

(P, + P2
where

F, - mean performance of hybrid formed between the i™ male and the
J™ female parent.

MH, - mean performance of high-parent of a common hybrid.
P, - mean of parent one
P, - mean of parent two

The sigmificance of heterosis was tested using the least significant
difrerence (LSD) method trom individual and the combined locations analysis tor
I, and bettes parent.,

If the ditference between the F; value and the high-parent; and the
ditference between the F, value and the mid-parent were greater than the LSD
values at 5% and 1% value, heterobeltiosis and the heterosis estimates were
considered significant.

Proportionate  contributions  of  lines, varieties and line x  variety
mteractions were calculated following Singh and Chaudhary (1985) formula as

follows:



contribution of lines

SSq x 100
SS8{Cross)

contribution of varieties = SS(V) x 100
SS(Cross)

somtribution of line x varieties = SS(Ixv) x 100
SS(Cross
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CHAPTER FOUR

4.0 RESULTS
4.1 General Analysis of Variance

The general analysis of variance for individual and combined locations revealed
that the parents, hybrids and checks differed significantly (P>.01) among
themselves for  all the characters under consideration except for crude protein
content.  Partioning of the parent sum of squares into lines, varteties, and line vs
variety further revealed significant differences among the lines and the varieties for
the various characters measured as presented in Appendices 1,2 and table 6. Parent
vs cross, which is a measure of heterosis was significant for all the traits except for
number of uliers/plant and protein content at Samaru (Appendix 1). At Bagauda.
number of tllers/plant, pamicle length, head weight, grain weight, 1000-seed weight
threshing percentage and grain yield were significant (Appendix 2).  For the two
locations combined. however, significant differences were observed for number of
tillers/plant. number of days to 50% flowering, plant height. panicle length. panicle
width, head weight, threshing percentage, grain weight and grain yield (Table 6).

The general combining ability analyse for both lines and varieties at Samaru
were significant for numbers of days to 50% flowering, plant height, panicle length,
panicle width. head weight. 1000-seed weight, threshing percentage and grain
werght. Specific combining ability analyse for number of tillers/plants, number of
days 10 50% flowering. panicle length, panicle width.  head weight and gram

wereht were significant, (Appendix 3). At Bagauda, general combining ability
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Table 6:

Mean squares for eleven characters in pearl millet in the general combined analysis of variance (Samaru and Bagauda. 1996)

Source of variation df Ntimber Daysto 50%  Plant Height Pamiche Paniclé llead weight  Grain weight Gran Yield 1000%¢ced Crude Threshing
of Tillers  Flowering {om) Length width (Kgha) {Kgha) (Kgha) weight (g) Protein )
(cm) (em) (o)
Locations 1 308.20* 31097% I71580.05" 1049.04%*  2300** 702000 GI0RD0N0** S5540000** 51482 13.42* 5715654
Reps within 2 51.74 636 1347/ 15.82 0.024 735500 374800 623200 1062 036 4473
locution
Genotypes 80 | 7 152.10** 191261 59,130 N.158¢% 55700 502277+ GOT53R* 12590 029 . 17612
Loc, Genotypes 80 0.99 AR120e 508,40 17.50 0.080 33RRS0* 194063+ 249863 1.98* 0.31 75.86°°
]
Parents 21 1.35% 12001** 198713+ 7T 0.221** 208000 423900** S48300* 285 0.32 162.04**
Line I8 099 R2.04%* 1077.47** 60).29** (.1R80** 294092+ 25R1664* 372821 6,13 0.37 144350
Varienes 2 2.25* 50033 10238 584 1225 0.270** 105933 321238 489673 26,88 0.12 235580
Line vs | anenes 1 6.04* 42.92% 185%.22° S64.69% 0.880** S09%RR21** 6121017 1823937 958 0.47 3334710
Loc. Parem 21 16.77 3033 732.52 43,69 0,110 218500+ 171300 176200 285 027 177740
Loc. Lines 18 0.84 602 52 602.52 48 56* n130* 227473 1878550 A96T0 316 029 125994
v varwhes 2 0.75 1890.58** 1890 58 1508 0010 L4084 7563 9572+ 1.42 004 17
Loc lines vy I 0.11 73419 75410 1317 0.200 394219 201738 1763174 004 031 197 21+
varienes
Hybnds 56 1.12* 127.79* 1987 D0O* 2993 0130 215%000** 452700 622100** 1363 0.27 14594°*
Lo Hvbnds 6 1.03* 1395 A0 Sppre 687 0056 2150007 1RE900 > 269400* 167 033 20 88
Checks I 020 GOR ()** S5 SRy 0045 2806900° 214 42050 RE2* 0O K60 65
Loc. Checks 1 0.50 12 50 5010 613 0.180 27500 17RODO 210000 nox 049 1288
Parents vy cross vy 2 149* 761.72** 1234423 TIROA* 158 ARBOON** 264000 4705000 90 021 2662
checks . 2
parenis vs cross 1 6.7 932700 11290.70* 2228 yIR* GROGOM)** SR PR TN 45,724 0.27 92800
crass vy check 1 0.00 1430 18 13397 go** 1214.39%  noo Tonn** 3R020 7021 16 ORe* 0.1% 727850
ﬁwrn_ﬁ.ﬂ..! LS CToss 2 1.30 268 8597 ROR S L 03400 10980+ HOOTONO* J9520K)* 114 016 104 87
mnﬁ.,..__v.__.,..._.:.. Vs | 1 80 1524 167770 9% 0.671** 1379000 * T 1240004 GTOROOT 0% [Nk 1n512
s s,
Loc eross vy ehwcks | 0.80 406 416 . S1040 .00 16O 2180043 T30600 240 000 M2 .
Pooled ervor 1660 07 017 43K:70 .02 oSy 124520 TOR300 149006 115 034 17
Tonal 121

*.** Significant at 5% and 1% levels of probability. respectively
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analysis for both lines and variettes showed significant differences for the number
I
of days to S0% flowering, plant height, head weight, 1000-seed weight, grain

wetght, threshing percentage and grain yield. Panicle width showed significant
differences for varietics. Specific combining ability analysis was significant for
number of tillers/plant, number of days to 50% flowering, plant height, panicle
width, head weight, 1000-seed weight, thrcshiqg percentage and grain yield
(Appendix 4)  The general combinirg ability anaflysis for both lines and varieties
for the two locations combined, shewed significant diftferences for all the characters
i
except tor number of tillers/plant, [000-sced weight, protein content {%) and
threshing percentage. Specific combining ability analysis was significant for number
ot days to 50% flowering, panicle length, head weight, grain weight and grain yield.
tTable 7). The GCA x Loc. (Females) was significant for number of days to 50%
flowering, head weight, grain weight and grain yield, GCA x Loc. (Males) was
significant for number of tillers/plant number of days to 50% flowering and 1000-
seed weight. SCA x Loc, Way significant for number of days to 50% tlowering and
i
aram vield. i
GCA/SCA predictability ratio for individual location and the two locations combined
showed a preponderance of non-additive gene influence over additive gene effects
for all the trats except tor panicle width with the ratio=1 {Appendices 3.4 and
Table 7).

4.2 Mean Perforinance and Combining Abilily

The mean perrormance of the parents, hybrids and checks for the eleven characters



Table 7: Mean squares for eleven characters in peart miflet for

“for combined locations (Samaru and Bagauda, 1996)

general combining ability (GCA) and specific combiriing ability (SCA)

)]
3]

Number  Davsto Plant Panicle Panicle Head Grain Grain 1060- Crude Threshing

Source of variation df of 0% height length width weight weight Yield seed Protein (%)

Tillers flowering (em) (cm) fcm) (ke/ha) (kz/ha) fkegfha) weight (%o}
’ , (g)

Hyvbrids 56 1.12* _.Nu.qo...* I-4R7.00%+ 27.93%% D.136** 213000%* 432700%*  A2Z14H** 1363 0.27 143.94%*
GCA (lines) I8 0.94 120947 140320%%  4419%  0267+%  S07S00%*  267300%*  582000** 755 019 78 96
(CA (varieties) 2 122 2237 93¢+ 1911240% 940%™ 0.267+* 25420007 2001000 5067000** 27877 (.24 112.98
SCA (line x varieties) 6 1.20 13,98+ 349 .60 16.12* 0.064 32610 = 15 1400%*  30520(0%* _.,mw 031 7359

Loc. hybrids .. 36 1.03* 13.95%* &:.w.m: 6.87 R HRO5T) 213000** _m....,.csou» 269400** - 1 69 .33 388
GCA loc .H._:_nm”. I8 0.96 17.77%~ .m_o.qc 6.63 0037 A0N9000** ._omwc:..i IGTRIN* 1.40 .37 uw.wm
GCA. Loc. (varielics) 2 m..mw: 38.56%* 20030 1493 3.204 167300 161400 181806 ._.#_c* a7 136,31
SCA. Loc (line x 36 0.96 9. 5G* 17790 670 0.030 1 7060 T1R00 222500 1.70 0.3 T3

varieties})

‘ Error 60 072 617 43870 102 0083 {27500 108300 149600 .35 034 SIAk:
& gca - Y IR L0340 2333 274 4,193 1.556 1.706 1.473 3904 (3 KOG { 117

8 sca - 1.014 160100 34770 I R¥6G 1192 7.793 13220 IR2 44100 0762 | 320
Prodictability ratio gea/sea - it 758 IRIENS 0073 1470 1.000 0.200 134 s 0027 () 793 0700

¥, ** Significant at 55 and 1% levels of probability. respectively
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measured for individual location and the localion.ls combined are presented on
Appendices 5.6 and Table 8, respectively. At Sarﬁaru, the parental range with
respect to number of tillers was from 0-3 tillers/plant, while among the hybrids
it ranged trom 1-2 dllers/plant. At Bagauda, the range among the parent materials
was between 2-5 tillers/plant; for hybrids, 2-6 tilers/plant and for checks, 3-4
tillers/plant.  For the locations combined the parental range was from 1-4
tillers/plant: for hybrids, 2-4 tillers/plant, while forichecks, 2-3 tillers/plant. GB
R735. one of the parent varieties produced the highest number of tillers/plant at
Samaru while the hybrid H12.2 produced the highest number of tillers/plant among
the hvbrids. At Bagauda (.1, 122-2, an inbred parent produced the highest number
of titlers/plan: while among the hybrids, H 5.1 and H 15.2 produced the highest
number of tllers/plant. GB 8735, |1are.nt variety produced the highest number of
tillers/plant among the  hiybrids for the locations combined. At Samaru among the
parents, GB 3735 hud the highest GCA while G.ll. 296-1 had the highest GCA
among the lfemale parents for number of til]ersfplam (Appendix 7). At Bagauda,
Gwagwa had the highest GCA among the male ])aréms while (.1, 363-1 had the
highest GCA effect among the female parents for number of tillers/plant (Appendix
R},

In the combined analysis tor the two locations, Gwagwa, had the highest GCA
among the mate parents while G.I. 363-1, and [ICMP 91103 had the highest GCA

for number of tillers/plant (Table 9). Most of the hybrids at either individual

focation or the locations combined had negative SCA for number of tillers/plant



Tahle & Mean performances of parents, Hybrids and checks for cleven characters in pear millet for combined locations (Samaru and Bagauda, 1996)

PParents Genotype Number Days to Plam Panicle Panicle Head Grain Grain 1000 eed Crude Threshing
* of Tillers  50% height length (em) width weight weight YieMd weight (g) Protein (") (*a)
. . flowering :....:.- (em) <(kg'ha) (kgha) . (kg ha) @ .
.I.r lines | Gl 62 3.00 62.00 228.00 3425 2.65 1347.49 831.67 1304.25 10.08 945 61.72
2 Gl 7541 200 57.00 239.50 28.75 2.60 975.11 54733 801.75 9.70 933 5613
3 G.1122-2 3.00 64.00 258.00 2925 2,40 1025.68 564.33 791.25 9.05 969 s$3.02
4 G1165-6 2.00 60.00 24625 355 2.30 1671.67 88933 1092.50 867 893 5320
b G.1296-1 1.00 61.00 23973 2875 - 2.40 1354.65 75833 94600 - 1060 9.91 55,90
b G.1359-3 1.00 65.00 223.5( '37.00 2.90 930.32 520.33 68175 1 780 2.77 $8.93
T G.1363-1 3.00 56.00 22225 26.00 223 1574.04 999.67 1330.25 92.65 248 61 %]
8 G.13634 2.00 55.00 226.73 34.00 245 7%6.13 449.67 694.50 10.77 948 3947
G G.l410-8 2.00 65.00 231 .50 2575 2.28 746.78 398.33 540.50 8.02 970 324
= 10 Gl14354 200 56.00 213.7% 33.7% 217 1364.29 849.00 978.25 10.07 954 622
1 ACC1009-2 200 5400 230.00 33.25 2.37 1518.51 91733 1100.50 9.26 9.24 60.41
12 Buduna 200 - 6600 23225 24.75 2.50 595.45 312,67 364.00 7.60 961 5251
Gero 712-2
13 ICMV 200. 52.00 187.78 23.50 2.65 . 9339] 585.00 < 72800 11.60 . 921 62.64
88908 .
14 Gl41-3 3.00 63.00 232.00 3175 217 13285 86 80533 1106.00 68N 928 [
15 G1473 200 63.00 19578 27.00 2.68 3R0.R6 18967 375.75 9.70 9.6% 4% TS
16 ACC 364-] 2.00 G64.00 225350 31,78 230 73261 4731 477.50 38 9,28 47 41
17 ~n7~w. J.oo SR.00 227.50 28.00 . 240 1505.23 826 67 97325 ..u.._u 92.53 492
935b1 ’ ,
18 ICAIP 94592 200 £3.00 21428 31.25 2.83 43429 177.67 355.75 7.72 886 40 91
19 ICMP91103 200 S8.00 210,75 33.25 260 957.99 47200 667.50 857 10,08 4927
1. Varieties )
! " Ex-Bormo 3.00 6300 27450 24.7% 268 ) 1740.73 92433 1062.25 802 9.09 110
2 Gwagwa 200 . 63 00 261 .28 2300 2,58 1878.56 116433 1416.25 9.25 . 944 61 9K
} GB 8735 4.00 45.00 181 00 21,25 308 2177 54 1489.00 1762.00 13.00 926 6% N
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Table 8 Cont;

Hybrids Pedigree Numberof  Daysto $0%  Plant  * Panicle Panicle Head Grain " Grain Yield  1600- Crude Threshing
) Tillers flov ering height length (cmy  width (em)  weight weight (kg ha) seed T Protein {%a)
fem) (kg ha) (kg hay weight (%)
(8

H1.1 G.I 6-2 x Ex-Bomo 300 67.00 253 50 2575 248 1202 14 65300 RS7 50 822 953 432
Mz ., Gl 6-2 x Gwagwa 2.00 6600 | 266 2% 2800 240 1451 88 75167 1065 %0 7.80 9.00 £).9)
-H1.3 G16-2xGBRTIX 3.00 SR00 22028 N.0n0 137 <1526 64 966 67 133278 6.7% 963 . 6312
H2.1 G.1 75-1 Ex-Borno 2.00 66,00 25R.78 2675 2.18 55328 667 TIR 28 ROT 928 6 K8
H2.2 G 7541 x Gwagwa 2.00 S8.00 24278 3125 2.40 1644 63 S08.00 1169.50 £18 9.41 521
H23 G175-) x GBR75S 1.00 52.00 207.00 29,75 23 2216.27 1517 00 1860.00 12.48 9.43 6845
H3.1 G1122-2 x Ex-Borno 300 £2.00 20700 29.78 233 2216.27 1517.00 196000 1248 943 68 45
H3.2 G.1122-2 x Gwagwa 3100 62.00 269.75 27.50 2.50 1110 38 680 33 871.7% 9.40 9.7 61.27
H313 G1122-2 xGRR735 2.00 £4.00 24800 27,75 2 80 202623 1292 33 1438 00 12.58 10.24 6378
Ha1 G.1165-6 x Ex-Bomo 2,00 66.00 280.25% * 2750 2.48 142195 80767 1065 2% R30 9.66 5680
H4.2 G.1165-6 x Gwagwa 3.00 63.00 266.50 27.2% 2.70 188497 106067 1282.74 850 9.56 56.27
143 G 165-6 x GR]7s 200 8500 22128 7 oA 2,50 179684 17867 141478 17 050 643
s G 1296-1 x Ex-Bomo 2.00 6400 264 %0 26.75 2,38 7171 W7 67 5H22% R 95 9 66 447
Mz G.1296-) x Gwagwa 2.00 60.00 253,50 2378 243 10Mons 7967 60 mnoz 213 £7 39
Hs3 Gl 2961 xGRR733 200 2100 211 54 50 25 77 5 1402 12 1GR3 00 13.32 919 6T 30
H6. 1 © G 359.3 x Ex-Homo 1.4 600 ; 26250 26,00 245 169484 . 92233 107078 g01 916 142
H6.2 Gl 359-3 X Guagwa 200 . 6100 25550 2772 250 . 1606 91 K92 33 1316.2¢ 832 926 $5.60
H6 3 Gl 3993 xGBR RT3 200 L3400 220.th) 278 2.37 1899 14 1264 67 1528 ) 11 .82 LK s 89
H7.) G.1 363-1 x Ex-Bormo 200 627 264 74 29.2% 2.48 113451 67167 K11 50 &R0 9 56 €9 18
7.2 G 363-1 x Guagwa 4.00 5500 289.28 3150 262 2081.79 1396 67 1776.25% 10.42 940 6709
H73 GI363-1 xGBR73S 100 £1.00 250.7% 27,50 173 2061 4% 1431 13 2101 50 12.82 954 G953
HEL . G1363-4 x Ex-Bomo 200 700 . 23825 2974 2 198506 . 1302 80 1558 25 1087 9277 5%
g2 Gl 3634 x Guagwa 2.00 S7.00 241.78 3128 208 197624 1198 00 1423 00 957 1011 60 62
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Table 8 comud: . Hkpﬂhhm. N.h\ﬂh\ht E~E~‘ .
Hybrids Pedigree Nuwber Days to Plant Panicle anicle Head weight  Grainweight  Grain Yield  1000sebd  Crude Threshing
* of Tillers 50% ' leight length widtls (g {kg ha) (kg ha) kg ha) weight (g)  Protemn (*o) :
flowering {cm) (cm) (%0
H&3 G.1363-4 x GB8735 2.00 47.00 22375 28,25 2.72 211932 [359.33 1627.25 13.07 978 64,14
H$ .1 G.1 410-8 x Ex Bomo 4.00 65.00 24235 2425 .53 1363.5% GR0.00 837,30 717 9.44 4987
H5.2 G.I410-8 x Gwagwa 1.00 2000 2IR1.25 23.00 258 1256.013 651.00 791.75 897 954 bl
H93 G.I410-8 « GB 8735 2.00 37.00 23675 2675 2.65 1320.27 TEFHY - 9R7.30 11.00 20609 5966
CHIO GI43S4xEx-Bomo 300 _ 6000 23750 297s 158 1298S 128500 161925 E L 3 S S
H10.2 G.[ 4354 x Gwagwa 300 58.00 224.00 3200 265 2492.32 1323.67 1495.00 857 9.56 =
Hi03 G.1435-4 x GB 8735 3.00 47.00 21675 3328 2.5% 233500 1622.00 1 780,50 12.20 939 A8.83
CH111 ACC 1009.2 x Ex Bomo 3.00 59.00 23375 26.25 2.35 183849 1157.33 1478 50 942 9,54 62.95
Hi1.2 ACC 1009-2 x Gwagwa u.o@. 59.00 230.50 27.25 2.45 ) T 1688.05 89433 114775 10.50 9.28 529R
H113 ACC 1009-2 x GB 8735 2.00 49.00 217.25 2975 1.53 1 780 8% 112000 143525 12.00 9,45 6£2.89
H12.1 wp..n_:‘:.u Gerp 712-2 x Ex-Bome 2:00 6601 24025 27.25 2.40 - 5IR.65 28333 426 3% R20 9.56 J9.31°
Hi2.2 Buduma Gere 712-2 x Gwagwa 4.00 63.00 231.25 2400 2.30 LA FO0.MY 1239 4) 243 21K 07
Hiz23 Buduma Gero 712-2 GBR73S 2.00 6000 221.75 23.7F 2 151871 GR2.00 1148 75 1240 268 61.87
Hi3a IOV RHOOR x Ex Bomo 3.00 61.08 239 50 23ne 295 1302 26 T76.67 114550 9.65 v 13 a6
H132 ICAIV XROO8 & C:.m.ms.: 2.00 G 1.0 23525 2650 2.8 1393 1% R X 12411 2% 10.24 Q.H3 H1d7
1H13.3 ICAY 8RAOR x GI3 RT73S 200 SO0 22073 2RAG L 163732 1Hal.nn FE3L.50 14.27 252 T B0t
141 G141-3 x Ex-Bomo 300 6500 264.25% 2623 2.60 1RG04 89 163800 1370625 rAri 9.3 5566
Hi14.2 G.141-3 x Gwagna 3.00 S6.00 24850 21.6H) 2.33 159010 T3TAR 969 .25 810 935 46 9-4
H14.3 G.141-3 x GB £735 3.00 5601 22225 3150 2.87 ﬁom.‘.w_ 123067 . 157200 12.63 942 629l
| HI151 Gl 47-3 x Ex-Bomo 30 IORX [{] 26425 2625 2.60 _m.ﬁ...._ 9 1Hag.no 137624 77 c.w.: L5646
=2 G.L 47-3 x Guaena REL1] G7H) 251.25 2578 25K 126393 T3 1(HIR. 75 2123 2,47 nn1d
HI33 G 47-3 < GRET3IS ER{L E2AHH 23425 26.040 m 2672 88 186300 2244 00 1213 9.33 W70
6.1 ACC 36441 x Ex Bomo 200 [ER K1 22541 249 (K} 2.28 1GED.02 7.47 $.RG 8 (i



Table 8 Com

Hybnid

Pedigree * Numbe  Daysto Plamt Panicle  “Panicle Head Grain Grain Yield  1000rseed  Crude  Threshing
rof 50% height length width weight weight (kg ha) weight (g) Protein ("o)
Tillers Nowering (em) (em) (em) (kg ha) (kg ha) ("a)

H16 3 ACC 364-1 x GB 8733 300 5200 23975 2875 2.55 203637 1362 67 2125 50 1313 965 6691

H17.1 ICMV 93501 x Ex 300 38.00 23150 26,50 2.80 213043 129533 154373 9.50 10.19 60 81
Bomo )

H17.2 ICMV 93501 x Gwagwna 200 49 00 246,75 28 (M) 273 87423 459 67 639 25 890 919 52 58

Hi7.3 [CMV 93501 x GB 8735 300 30.00 21100 25.00 260 [348.32 887.13 I 146,30 12,13 9.80) 63 81

H18.1 ICMP 94592 x Ex Borno  2.00 61.00 24400 2525 2.62 1737.08 99567 124000 8 3% 949 57.28

HI82  ICMP 94392 x Gwagwa 200 59.00 23525 1225 258 1483.21 925.67 1127.00 243 944 62 41

HI83 ~ ICMP 94592 x GBR735 200 5.,.00 20850 2600 267 156424 R4500 90475 10,85 936 54.02

HI9.1 . ICMP 91103 x Ex- 3.00 58 00) 24525 2500 2.53 1308 39 938 67 1333 75 1122 0 45 62.2%
Borno

1192 ICMP 91103 x Gunagwa 300 54,00 25825 3050 2063 2261 80 10667 1883 78 1,50 96 6222

H19 3 ICMP 91103 x GB 8733 300 4900 19875 2373 290 1735 90 1227.67 167375 12 83 944 70.72

Checks  ICMV IS 88102 300 83.00 29650 3830 248 237 :.‘ DMy 33 W77 75 7.17 044 707
Local vanety 200 61,00 25575 11 2.62 155113 91067 122275 9.27 924 587
GRAND MiEAN 2.0 3900 23870 28359 236 151503 9013 23 P62 3| 9 80 9.8 38 3%
SE+ 083 248 2093 317 023 353184 2900 NG TS 116 038 TOR
CV("%) 36,40 42 L% i} N | UL 325 LI 1313 1o __. | 121

Note: (111 1) = Gl 62 X Ix-Bomo. (112 2) G T8 <1 x Gwagwa, 1113.3) Gl 12 222N GBK 738



g a1 GeA ) cliect lor elevey characier iy Pear millet Jiy location Combine) Sumaru ang Bagandy, 1995

Nursher of Dava o sym,, Plam heigi Panice Head w SEM G Weight Cirain Yield Crude Ihecshing
Lines Genotype - Tillers flowering fem) fengthy Width (kg ha) kg ha) (k2 ha) Weight (g) Protein (“"al
. . L]
0163 _ 0.079 5.250% 4.893 0.670 179,100 147 9pG -1%6 S0 “larmee 0090 1200
2 Gl 759 -0.004 0333 -5.60% 1404 -0 144 58 700 -50 80p 17500 D502 <0134 156
3 Gli122:2 0079 2250 16895 -0.513 0.0831 -1%0.200 =139 gog =107 30n 0368 027% 0.020
K Glies.g -0.254 3000+« 14228 0487 0019 42 35007 19 &0y -17.500 -0.368 0095 1.773
5 G1296.1 . ~0.338 <1333 90618 01sq -0 144 241 500+ 148 %00 173 400 0718 177 2437
6 G.l3s9.3 . -0.004 l.oxa 4 1450 LR 136 61 900 28600 332006 -0.377 0120 3143
7 G1363.) 0.496 -1.333 16 478 1.570 0022 132 400 1.3 700 291 300 D618 ~D.00% 2784
X Gl363-4 -0.33% 4] -2.189 1904 0.122 257 snge 225 600 264 400 1107+ 0215 3452
9 Gl410.3 0.246 2167 I 645 2513 0006 =268 10ne -211.%0pe =379 sope -10)g 0.nsp 1Ro7
1] Gl43sy 0246 =10RIve -12.334 3.R20¢¢ 0.022 495 D00 e 316 50040 359 g0p)e <0327 011s -1.382
I ACC 1009.3 0338 29170 -l4.60% 0.096 -0.136 83300 51,700 82 100 0573 -0.080 2667
12 Buduma Gero 7122 0079 "3.2800 7.358 -2.Rd45e D211 =339 £ 256 900+ =320 400+ (1393 “03s -1.420
i3 ICMIY ggopng -1 254 =1.167 -6 605 <2761 03974 g4 RO 12 000 21 600 F30)» -0.00n i
14 G ..._.,._ h329 . kLD 12280 173y Hn2a _.ma i) 12 xnn 24 1006 N 3G% ) Dy sy
I8 G147.3 nn7e 2R 17975+ 2263 n.13) 166 700 IRER T 179 200 -0 260 s 1 nan
Y ACC 364-1 -0.088 3312 K272 2987 0144 26 106 19 204 126 0y -0 23¢ 1 03n 1.3
7 ICNV 93250 . 0088 -0.0R3ve 5355 -1 346 . 03 <103 700 LR 161 904 0tz 0220 -1} 3IRR
I8 ICMP 94507 : 0421 ~0.250 ~13.522 SmMy - p 47 75000 =47 6wy =151 200 M Eg 0078 RLUIE
19 ICAtP 9y 103 0496 3 78p0ve =7.680 <La3n D114 179 900 152 000 250 0 L4570 00y Vb
SE + D345 1014 855 1,292 0094 144 %00 100,800 1587 9pyy D47x 0236




‘Table 9 contd:

D
[ ]

Testers Genotype Nurmber Davs to Plant height  Panicle Panicle Head weight Grain weight Grain yietd 1000-zead Crude Threshing
of Tillers  50% {cm} ength swidth (kgha) (kg ha {kgha) weight (g) Protein {"a)
flawering (em) {cm) Ya)

LSD (1%0) 0.890 2.612 22027 3328 2N 372232 239.067 406.750 1.273 0.6019 5.994

LSD (5%} 0.677 1.987 16.760 2.332 0184 23822 197.568 M¥7.720 0.930 (.463 4.561

- ] Ex-Bomo 0.053 4. 355%% . TE310* -1.213*%  0.036 -139.500% + -116.800>* -1 R O(Hy*=* -] 284%* -3.033 - -EA07
2 Gwagwa 0. 1454 1724** 6. R20* (.969. -0.32v -67.600+ -68.506) -104.200 0.917%* -0.006 {1733

3 GBEIIS -0.092 -6.079** IR0 246 N.068 207 100%* 183, 300** 204 (000 * 2.201% 0.0393 0672

SE+ 0137 0.403 — 3303 0.313—- 0037 5741 - 405 62750 — 0.189 —* 0.09% 0.926
LSD(1%) 0.3558 1.0383 87533 1.323 0.0%6 147888 103.169 161.44 0.486 0.242 2.382

LSD (5%) 0.269 0.7%0 6.636 1.006 0.073 §21.524 T8.498 122,99 1.370 0.184 1882

* *=* Qienificant at 5%.and % levels of probability respectively
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i
(Appendices, 9, 10 and Tabie 10). At Samaru, the hybrid of Buduma Gero 712-2
x Giwagwa, had significant SCA for number of til}ers/plant while at Bagauda and
locations combined, the hybrids of G.I. 6-2 x Ex-Borno had the highest significant
positive SCA for the same character. The hybrid of G.I. 75-1 x GB 8735, had the
highest positive SCA for number of tillers/plant, respectively {Appendices 9 and 10).
At Samaru lor number of days to 50% flowering, the range for parent material,
was from 47-72 days: GB 8735 which flowered in 47 days, was the carliest.
Among the hybrids. number of days to 50% flowering ranged from 46-&” days. the

hvbrid H 8.2, which flowered in 46 days was the earliest among the hybrids

(Appendix 3). At Bagauda, number of days to 50% flowering ranged from 42 - 62
|

diays among tae parents while among the hybrids it ranged trom 46-62 days. The
varicty GB 8735 tflowered in 42 days while the tiybrid H 9.3 flowered in 46 days as
carly materials (Appendix 6). For the locations combined, number of days to 50%
flowering ransed from 45-65 days for the parents; 47-67 days for hybrids with GB
R735. the parent variety flowering in 45 days and the hybrid H 8.3 in 47 days (Table
%), The estimates of GCA for the number of days to 50% fowering at Samaru
revedled that [CMV 93501 among the female parents had the highest significant
negative GOA while (iBI8735 among the male parents Tad the highest significant
negative GO (Appendix 7). At Baganda [CMP 91103 had the highest signiticant
negative GO among the female parents while GB 8735 had the highest negative
GOA (Appendix 8). For the locations cumhir'.cd: significant negative GCA was

exhibited by the male parent GB 8735 and the female parent ICMV 93501 for the

|
!
|



Luble 10 Estimates of Specilic combining ability (SCA ) effects for eleven characlers in pear millet for combined locations (Samaru and Bagauda, 1996)

Number Daysto Plant Pamicle Panicle Head weight  Grain Gramn Yield 1000-seed  Crude ‘Threshin
Hybrid Pedigree of neq height length width (kgha) weight (kg ha) weight () Protein 2 (%)
- Tillers owering _ (cmn) {cm) x {cm) (kgha) : {%a)
ana G.1. 6-2xEx-Bomo 0.553 -1.355 4474 -0.952 0.094 11400 . 13200 -37.900 0918 0163  -4010
121 G.1. 75-1xEx-Bomo- 0.614 2561 11276  -1.285 0.177  -523.800° 321200  361.100 £.208 0,034 5871
H3 G.1 122-2xEx-Bomo 0.053 0.645 11724 0.632 0082 -252500 159600 190900 0.201 0412 5504
H41 G.1 163-6xEx-Bomo 0,114 -0,10% 12.943 0.382 0.048 +7.9007 .38 500 0.900 0084 0113 7.041
HS.1 G.1 296-1xEx-Bomo X 1478 13608 -0.035 0048 297200 [184900  -406.30 0.549 0.38¢ -3.707
H6.1 G.1359-3xEx-Borno 0.136 -1.189 5.0260 0285 * 1044 48.700 38 700 44400 ¢ 0518 0.028 -1.643
H7.1 G.1 363-1xEx-Bomo 0.614 0.228 4.807 1,048 0115 331800 -253.900 -561.700%* -0.599 0108 2662
18 1 G.1 363-4xEx-Bomo 0.219 0939 -7.640 2218 0.036 162.700 128 400 211900 0984 0397 0,534
H9 1 G.1410-8xEx-Bomo 0.8%6 0.228 42474 0132 0,023 190.200 97.100 195100 4 %91 0.067 <108
HIO . G0 438-4xEx-Bomo 0114 0.478 6.7768 0702 0011 29.7009 . 22.000 177.400 0,008 20112 2974
HILY  ACC 100$-2xEx-Borno 0.469 0,689 4.724 0288 0086 260700  191.800 314.500 0.068 0168 WL
MIZ1 Buduna Gero 7122 xEx-Bomo  -0.447 0,108 -5.474 3465 0067 265200 . 153600  -335200 019 0140 . 7338
31 ICMV $8908xEx-Bomo 0.386 0439 6974 0.868 0.011 -28.700 -30.000 42.600 Ry £.107 2916
141 G141-3xEx-Bomo 0053 1,439 7.4430 2118 0.036 213.000 141,300 260 100 0441 0137 0558
L1 (1 47-3xEx-Bomo L 0947 0.689 22,693 0.632 D148 -109.400 92 500 165900 HIATY 0168 1,258
MG ACC 364-1¥Ex-Bomo 0281 0811 49807 - -D6I8 0.123 109.200 71 800 <26:900 1074 H617 160
HI171  ICMV 93501xEx-Bomo 0.219 1.228 3776 1215 0.127 653.500%* 427.700° 623800 0629 0.613 3642
I ICMP 94592xEx-Bomo 0,053 -1.108 4443 -1 368 0.036 231,700 171.900 309.300 0109 0118 0344
11191 ICMP 91103xEx-Bomo 0.136 0394 0140 022 0131 93800 723 -5.500 0948 0020 0,288
HL2 Gl 6-2xGwagwa T 064 1026 12763 0 886 0.016 11£.000 40 4003 84.400% 0138 09 319 1068

| P Gl 75-1xGwagwa -0 311 2.087 ).287 10313 0.000 149 100 L9 1000 =1 5.6000 TR0 .39 AR
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Table 10 Cont.

Numbe  lavsto Plant height  Panicle Panicle Head Grain Grain 1000-sced  Crude Threshing
Hybrid Pedigrees rof w_oa} , (cm) lenpth width s..nm,m‘rﬂ weight ﬁn_r_ weight (g) M.n.w.mm: (%%).
. Fillers owering (cm) {er) (kg'ha} (kgha) (kghay (%5) .

H32 G.1. 122-2xGwagwa 0605 0026 4.263 ©.D.803 0.125 82700 222800  11.400 -0.116 0.005 4364
Ha2 G.1 165-6xGwagwa 0689 0276 1.6800 .2.053 0.175 125.200 103.000 132700  -0.083 -0.039 -5.448
5.2 01 7296-1xGwagwa 0.022 -0.140 -4.154 3219 0025 -127.800  .89.200 15800 0209 £H.193 7901
H6.2 G.1359-3xGwagwa 03561 0193 27633 0719 0.091 -10.300 -32.100 (15400 0450 0124 1212
H72 G.1 363-1xGwagwa 0.439  -0.640 -5.820 1114 0.058 296700 240.100 317300 0659 -0.089 2.28¢
He.2 G.I 363-4xCwagwa 0022 1693 0.3465 0.531 0.008 -6.2003 2.2000 -9.0000 -0.683 0.396 -5.380
H5.2 G.I 400-8xGwagwa 0311 -2.390 1.0130 -1.303 0.025 200027 271000 370000  0.842  -0.009 1741
HI0Z  Gl435-4xGwagwa 0.18% 1360 12237 0,636 0.083 951007  3.60000  -32.400 -0.250 0171 -2.899
H11.2  ACC 1009-2xGwagwa 0728 1443 -3.487 -1.469 0.041 -11.200  53.700 101900 0.775 0.134 TR
H12.2 © Buduna Gero 712-2x Gwagwa  0.855  .0.224 0.0130 -1.969 0.034 175.400 109.200 411800  .0.333 -0.28% 3689
1132 JCMYV 88908xGivagwa 0061 1693 3.2635 0.697 0117 102700  73.800 12700 -0.25R 0.146 1343
HI22Z  GI41-3sGwagwa 0145 1.193 3320 0,447 -0.242 -160.400 125000 263400  0.483 0.265 3110
HI32  G.l47-3xGwagwa 0605  3693F  -15370 0803 0100 315600 240000  -338.100  0.234 0.016 1,785
H162  ACC 364-1xCwagwa 0.022  -0057 -4.570 2.947 0.075 2220000 -149.700 -376.800 -0.016 0.566 -2.2001
H17.2  ICAIV 93501 xGwagwa 0728 4890 35130 0.531 0.050 385900 -247.300 366400 -D.ASR £0.324 -2.893
HI82 ICMIP 94592xGwagwa 0105 -0.474 0.1800 3447 0.017 193003 712003 110600 0792 0.012 0115
192 ICmp 91103xGwagwa 0061 1724 17.336 3114 -0.005 340,700 230.300 156500 -0.10% 0.106 0568
inas G.16-2 xGB 8735 0092 0329 -8.289 1.838 £.110 -126.400  -53.600 36,500 -1.043 0157 2.94%
12.3 G.175-1xGB 8735 0925  -0.504 -11.039 0.254 D177 374700 262100 376700  0.707 0,005 388
3 G1122-2xGB %735 0658 0671 74615 0.171 0.073 335.200 182400 179500  -0.08% 0.407 1.140
H4.3 Gl 165.6xGB 8735 0575 0171 -16.623 L6711 © 0127 117200 -64.500 133500 000l N4 e
HS.3 G.1 296-1xGB 8735 0009 1338 0.7945 3254 0.023 425000 274000 290600 0340 0.192 4194
16.3 G.1359-3xG13 8735 0425 0996 2,785 1.004 00135 32,400 -6.600 -71.000 -0.068 0.097 2385
n7.3 (3 363-1xG13 8735 BTS2 10,627 2.162 0.057 35.100 13.000 244400 -0.060 0,019 na==




Table 10 Cont.

Number  Days to Plant Panicle Panicle  Head Gramn Grain 1000 Crude Threshi
Hybnd Pedigrees of 50% height ©  length width weight weight Yield seed Protein ng
. Tlllers flowering  (cm) (cm) (ecm) * (kg/ha) Awm?.wv (kg/ha) weight (%) (%)
. (2)
H8.3 G.1. 3634xGB 8735 -0.241 0.754 7.2%4 -1.746 -0.043 -156.600 -130.600  -202.900 -0.301 0.002 4 B46
H9.3 G.1410-8xGB 8735 -0.575 2.162 11.461 1.1713 -0.002 -192.100 -124.200 -192.800 -0.251 0.0779 -3.362
H10,3 (.1 4354xGB 8735 -0.075 -1.838 54614 1.3389 ~0.093 -124.800 ~26.400 -145.100 0.257 -0.05% 3873
HI13  ACC 1009-2xGB 8735 0259  -0.754 2117 1754 0015 49100 138200 212600 083 003 -1 904
Hi23 Buduma Gero 712-2 x -0.408 0.32590 54610  -1.496 -0.035 89,3000 44 4000 -76.620 0324 -0 146 3647
GB 8735
H13.3 ICMV 88908xGB 8735  -0.325 -1.254 3713 017 0.107 -74.000 43800 -55.300 06993  -0.039 1.573
114.3 G.141-3xGB 8735 0.092 0.246 -4.623 1.6713 0.207 -52.600 <16.300 -27.900 0.924 -0.129 -3.663
HIS3 G 47-3xGB 8735 0342 3004 73737 01716 0248 425000 332500 504000 01400 0184 2039
1116.3 ACC 364-1xGB 8735 0:2598 -0.754 24377 -2.329 0.048 - 1119000 76.000° | 4037000 1.000 (ros24 -2 A58
117.3 ICMV 9350IxGB 8735  0.509 3.662* -7.289 -1.746 0177 -267.600 ~180.300 =257 400G 0.251 n0ni2s 0253
H18.3 ICMP 94592xGB 8735 -0.158 1.579 -4.623 -2.096 -0.018 -251.100 -243.100 =119.900 -0.901 -0.129 -0.229
H19.3 ICMP 91103xGB 8735 -0.075 1.329 -17.206 -2.912 0.1402  -246.900 -157.800 -1531.400 © 0876 -0.086
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number of days to 50% flowering (Table 9). The estimates of SCA effect for
number of days to 50% flowering at Samaru revealed that the hybrid of Buduma
Gero 712-2 x Gwagwa, had the highest significant negative SCA (Appendix 9). At
Bagauda, the hybrids of G.I. 75-1 x GB 8735, G.I. 47-3 x GB 8735 and ICMP
91103 x Gwagwa, had the highest significant negali-vc SCA (Appendix 10). For the
two locations combined, however, the hybrid of I[CMV 93501 x Gwagwa, had the
highest significant negative SCA (Table 10).

Mean performances among the parents with respect to plant height ar Samaru
ranged from 159.00-278.00 cm with GB 8735 being the shortest (159.00cm) and Ex-
Borno the tallest (278.00cm).  Among the hybrids, plant height ranged from 175-
266,00 ¢cm with the hybrid of GI 435-4 x Ex-Borno, being the tallest (Appendix S).
At Bagauda plant height ranged between 203.00-301.00cm among the parents with
GB 8735 bemy shortest (203.00cm) and Gwagwa being the tallest (301.00cm).
Among the h/brids. the range was from 224.00-323.5 cm with hybrid H18.3 being
the shortest while HIS. 1 was the tallest (Appendix 6). Plant height among parents
for the locations combined, ranged from 181.00-274.5 ¢m and from [98.75-
2R0.25¢m for hybrids. GB 8735 was the shortst (181.0c¢m) among the parents while
among the hvbrids, H19.3, was the shortest (198.75¢m). Ex-Borno (274.5¢m) and
the hiybrid of Gl 165 x Ex-Borno (280.25¢m) were the tallest among the parents
and the hybruds, respectively (Table 8).

The estimewes of GCA for plant height at Samaru, showed that GB 8735 had the

highest significant negative GCA among the male parents while ICMP 91103 had the



highest significant negative GCA among the female parents (Appendix 7). Among
the male parer.ts at Bagauda: GB 8735 had the highest significant negative GCA and
ACC 364-1, amonyg the female parents had the highest significant negative GCA
(Appendix 8). GCA estimates for the locations combined revealed that GB 8735 had
the highest signficant negative GCA among the male parents while ACC 1009-2 had
the highest singificant negative GCA among the female parents (Table 9). The
estinites of SCA for plant height at Samaru, revealed HI19.3 as the highest
significant specific combiner, for reducing plant height in pear! millet (Appendix 9).
The hybrid, H3.1 at Bagauda was the- highest sigiticant specific combiner for
reducing plan: height (Appendix 10).  For the locations combined, however, the
hybrid of ACC 364-1 x Ex-Borno, among the hybrid was the best specific
combination with a high negative SCA Ifor plant height (Table 10).

The mean performance for panicle length at Samaru among the parents ranged
from 17.50 - 47.00cm with GB 4735 having the shortest panicle (17.50cm) and G.1.
359-3 having the longest panicle, Al the same location, hybrids panicle length
ranged from 19.50-32.50 cm with hybrids HI1Q.2 and H13.{ having the longest and
shortst panicles, respectively {(Appendix 3). At Bagauda panile Jength among the
parents ranged from 24,00-38.50 cm; GI 6-2, had the longest panicle while
Gwagawa hae the shortest panicie among the parents. Among the hybrids. however.
panicle Tenglh ranged from 24.50-37.00 cm with HI8.2 and H19.3 having the
longest and shortest pantecles, respectively (Table 13), For the locations combined

the panicie length vanged from 21.25-37.00 ctn among parentals, while among the



42

hybrids it ranged from 23.00-34.75 em G.1. 359-3 had the longest panicle (37.26
em) among the parents and H16.2 had the longest panicle (34.75 cm) among the
hybrids, Comparatively, they were shorter than the checks (Table 8). The stimates
of GOCA for panicle length at Samaru showed that Gwagwa was the highest
significant geaeral combiner among the male parents for long panicle, while G.1.
1636 was the highest general combiner among female parents (Appendix 7). At
Baagauda, Owagwa remained the highest general combiner tor panicle length among
the males while G.l. 435-4 was the highest general combiner among the females
(Appendix 8)  The stimate of GCA for panicle length for the locations combined:
further showed Gwaugwa as the highest general combiner among male parents for
Jong panicle and G.1. 435-4 the highes general combiner among the female parents
(Table 9y,  They hybrid of ACC 364-1 x Gwagwa, was the highest significant
specitic combmation tor panicle length at Samaru (Appendix 9) while at Bagauda.
the hvbrid of ICMP 94592 x Gwagwa, was the highest significant specific
combination tor the trait (Appendix 10). However. the hybrid of Buduma Gero 712-
2« Ex-Borne. for the combined locations, was the best specific  combination for
fong panicle Table 10).

Pamicle width among the parents ranged from 1.90-3.35 cm at Samaru while
among the hybrids, it ranged from 2.30-3.45¢m with the hybrid, H5.3, having the
largest diameter, exceeding the paremts and checks (Appendix 3). At Bagauda
amony the parents panicle width ranged from 2.35 - 3.25¢m. while among the

-

hwbrids it ranged from 2.20-3 20cm (Appendix 6).  For the locations combined.
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panicle width ranged from 2.17-3.5¢cm among the parents while among the hybrids
it ranged from 2.30-3.15¢m with the hybrid, H 13.3, having the largest diameter.
exceeding the parents and checks for the locations combined (Table 8). The estimates
of GUA for panicle width at Samaru showed that GB 8735 among the male parents
had the highest significant general combining ability while ICMV 88908 among
female parents was the highest general combiner (Appendix 7). Among the parents
(iB 8735 was the hmghest general combiner while ICMV 88908 remained the highest
general combiner among the temale parents at Bagauda (Appendix 8). The estimates
of GCA for the locations combined for panicle width showed GB 8735 as the highest
positive general combiner among the females (Table 9). The hybnd ot G.1. 363-]
x GB B735. was the best specific combination for panicle width at Samaru, Bagauda
and for the lecations combined (Appendices 9,10 and Table 10).

Parent pertormances for head weight, grain weight and grain yield ranged from
163,70 - 1575, 34kg/ha: 69,.35-1056.67kg/ha and 208-1364.50kg/ha. respectively.
at Samaru. GB 8735, pertormed  best for these traits among the parents.  Also
among the hvbrids for head weight, grain weight, and grain yield, the range were
from 328.65 - [733.32kg/ha: 114.00-1148.67kg/ha and 331.50-2023.50kg/ha.
respectively with the hybrids: HI15.3 (1733.32kg/ha), HIS. 3 (1148.67kg/ha) and
H 16,3 (2023 50kg/ha) being the best specific combinations for head weight, grain
weight and gram vield. respectively (Appendix 5). A similar trend was obtained
among paren's at Bagauda for head weight, grain weight, and grain yield which

ranged trom 205.95-2758.05ke/ha: 250.67-1917. 33kg/haand S08.00-2159.00kg/ha.
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respectively, revealing GB 8735 as the best performer for all these traits. In the
same vein among the hybrids, for head weight, grain weight and grain yield the
ranges were from 480.48 - 3524.79kg/ha: 320.67-2577.33kg/ha and 836.20-
3040.50kg/ha. respectively with hybrid H15.3 as the best performer for these traits
(Appendix 6). For the locations combined, parental performances for head weight.
orain weight and grain yield ranged from 380.86 - 2177.54kg/ha, 177.67-
1489 00kg/ha and 355.75-1762.00kg/ha, respectively.  GB R735 was the best
performer among the parental variety, Also among the hybrids for head weight
arain weight and grain yield. the ranges were from 553.28-2672.88kg/ha; 285.33-
1863.00kg/ha and 426.25-2249.00kg/ha, respectively. The hybrid, H15.3 performed
highest for these characters. (Table 8). The estimates of GCA effect which was
highly significant for head weight, grain weight and grain yield at Samaru, Bagauda
and for the locations combined showed that GB 373.5 was the best general combiner
among the male parents (Appendices 7,8 and Table 9). Among the female parents,
Gl 363-1: 1. 363-4 and G.1. 354-4 were the best general combiner for the same
traits at Samaru, Bagauda and the locations combined. respectively, (Table 8).
[he estimates of SCA at Samaru, indicated that H 1.2, H 11.1 and H 16.3
were the best specific combination for head weight grain weight and grain yield.
respectively (Appendix 9). At Bagauda SCA estimates revealed the hybrid of G.1.
20h-1 v GB 8735 and ICMV 93501 x Ex -Borno, as the best specific combination
tor head weight, grain weight and grain yield, respectively. However, for the two

locations combined the hybrids of ICMV 93501 x Ex-Borno was observed to be the
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highest significant specific combination for the same traits (Table 10).

For 1000-seed weight, the weight ranged from 6.55-11.50g among parents,
while among the hybrids it ranged from 5.90-13.75g at Samaru (Appendix 5). At
Bagauda, it ringed from 6.60-14.45g and from 8.10-14.80g, among the hybrids and
the parents, respectively (Appendix 6).  Among the parents, for the locations
combined 1000-seed weight ranged from 6.80-13.0g and from 7.17-14.27¢ among
hivbrids  TCMV 88908 and the hybrid H 13.3 had the highest weight ot 11.60g and
[4.27¢, respectively. The estimates of GCA for 1000-seed weight was significant
and revealed [CMP 91103 as the best general combiner among the temale parents.,
while (GB 8735 was the best general combiner among the male parents for increasing
seed weight at individual location and for the locations combined {Appendices 7.8
and Table Q). The hybrid of ACC 364-1 x GB 8735 had the highest positive SCA
for this same character tor the locations combined (Table 10). At Samaru  and
Bagauda, however. the hybrids of G 1. 6-2 x Ex-Borno and G.1. 359-3 x Ex-Borno
were the best significant specific combinations.

e Mean performances among the parents for crude protein content ranged
from R.R4-10.41% with GB 8735 having the highest protein content, while among
the hvbrids, it ranged from 6.69-10.74% and the hyhrid H 8.2 had the highest
protem content at Samaru (Appendix 5). However, at Bagauda, protein content
ranged from 3.91-10.17 among parents while among the hybrids it ranged from
N0l 16% with the hybrid H 17,1 having the highest protem content (Appendix

0). A range trom 8.86-10.05% and from 8.86-10.74 % was recorded among parents
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and the hybrids, respectively for the locations combined. The line ICMP 91103
(10.05%) anc the hybrid of G.1. 122-2 x GB 8735 (10.74%) gave the highest
protein yield among the parents and the hybrids, respectively for the locations
combined (Table 8). At individual or the locations combined, negative GCA and
SCA were both recorded for crude protein content. At Samaru, G.1. 363-4 was the
highest general combiner for protein content among female parents while Gwagwa
was the best general combiner among the male parents (Appendix 7). At Bagauda.
however. ICMV 93501 was the highest significant general combiner among the
female parents while GB 8735 was the best general combiner for this trait among the
male parents {Appendix 8). The variety GB 8735 recorded positive GCA for the
same trait among female parents (Table 9). The hybrids of G.I. 363-4 x Gwagwa.
ICMV 93501 x Ex-Borno and ACC 364-1 x Gwagwa were the best specific
combinations with low, but positive SCA effect at Samaru, Bagauda and for the
locations combined., respectively (Appendices 9, 10 and Table 10).

Threshing percentage value ranged from 30.86-67.,16% and from 40.73-72.49%
amonyg parents and hybrids, respectively at Samaru. The parent variety, GB 8733
and the hybrid of ICMV 91103 x GB 8735 had the highest threshing percentage
(Table 5). Values ranging from 43-69.64% among the parents and from 50.]3-
73.12% among the hybnds were obtained at Bagauda. The line G.1. 6-2, among the
parents and the hybrid of G.1. 47.3 x GB 8735 among the hybrids had the highest
threshing percentage (Appendix 6).  For the locations combined, however, values

ranged  from 40.91-68.38% and 46.94-70.92% among parents and hybrids.
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respectively (Table 8). GB 8735 among the male parents had the highest GCA
estimates at Samaru and Bagauda while Gwagwa, for the locations combined was the
highest general combiner among the male parents in increasing threshing percentage.
Among the female parents G.1. 363-1; G. [. 363-4 and G. 1. 410-8 gave the highest
GOCA  estimates  at Samaru, Bagauda and for the two locations combined.
respectively for threshing percentage (Appendices 7,8 and Table9). The hybrids of
Gl 122-2 x Ex-Bormno and G.1. 75.1 x Ex-Bormo were the best specific
combinations for this trait at Samaru and Bagauda; respectively. However. for the
locations combined. the hybrid of G.L. 269-1 x Gwagwa was the best specific
combinations (Appendices 9,10 and Table 10).

Ihere was no good relationship between GCA and per se performance of all the
parents for all the traits (Table 11). The proportionate contribution of females. males
andd their interactions (male x female) to the total variance, expressed in percentage
s presented on Table 12, Female parents contributed to the expression of number
of davs 1o 307% flowering (62.55%), plant height (45.90%) and 1000-seed weight

(75.00%).
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Table 11 Best Performing parents and hybrid on the basis of per se petformance and combinmg abilin for eleven chavacters m pear] millet . 1996

. Characters

Parent
P'erformance

Per se

Gieneral Combiners

Ihhvbnd Per se
Performunce

Spectlic Combiner s

1. Number of tillers/plant

2 Days 1o 50% fMowering -

3. Plant height (cm)

4. Pamcle length (em)

n

Panicle width (em)

6. llead weight (kg/ha)

~

Grain weight (kg/ha)

o

Ciram Yield (kg/ha)
9. 1000-seed weight 1g)
1 Crude protein (990

11 Threshing (%)

Lines

Gl 6-2
Gi122-2
R.Z..c 88008

ICMV 88908

G 13593

ICMP 94592
Gl 363-1
Gl o363
G136
TCMV SRUOR
JCMP 91103

ICMV R8908

Varieties

(iB 8733

G 8733

(iH 8735

-llormo

Gl 8733
(113 8733
(i3 8735
(i 8733
G 8733
Gaagwa

Civapan

Lines

Gl 363-1
ICMP 91103
ICMYV 93501

ACC 1G9-2

G354

ICMV 880-8
G435
G 14351
G435
ICMP Of103
G222

GlaoR

Varieties

Gwagwa

GB 8735

Gl 8735

Gwangwa

GRB 8735
(B 8733
(3B 873%
Gil3 R73S
Gl 8733
Gl 8733

Civaowy

G.L 363-1 x Gwagwa
1.1410-8 x Ex-Borno
Buduma Gero 712-2 Gwagna

Gl 3631 x GH 8733

ICMP 91103 x G 8735

ACC 361-1 x Gwagwa

ICNMP 9F10% § GH 8735
GI47-3 NGB 8733
GA7-3 8 G R73S
GIAT3IN GH 8735

G 2Uo-1 » Gl RTRS

Gl 751 NG 8T3S

ICMY 88908 « Gl 871318

G.175-1 x GB3 B735

ICMV 93501 x Gwagwa

ACC 364-1 x I's-Bomo

Buduwa Gero 712-2 5 Ix-
Bomo

(i1 37-3x G RT3=
UMV UIS0L A Ex-Bomo
ICMV 9330) X Ex-Bomo
FCMY 9330 § Ix<Bomo
ACC 3ende] G NTRS
ACC 36d-0 5 Ginaewa

Gl oo ) s-Bomo
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Table 12: Proportionate  Contribution of lines, varieties and their
interaction to total variance (%)

Characters Line Varieties Lines x Varieties

(females) (Males) (Males x Females)
I. Number of Tillers 27.03 3.911 69.06
2. Days to 50% flowering 30.42 62.55 7.033
3. Plant height (cm) 30,33 45.90 23.76
1. Pamcle length (cm) 50.86 12.03 37.11
5. Panmicle width (cm) 62.97 6.995 30.04
6. Head weight (kg/ha) 35.19 19.59 45.23
7. Grain weight (kg/ha) 33.73 28.06 38.21
B. Grain yield (kg/ha) 30.07 29.09 40.84
9. 1000-seed weight g) 17.81 73.06 9.125
1. Crude protein (%) 22.51 3.145 74.34
LI, Threshing percentage 32,97 y.2e7 61.79
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4.3 Heteorsis

Heterosis for individual crosses expressed as percentage increase or decrease
ol hybrid mean over the mean of the high-parent (heterobeltiosis, % HP) or the mid-
parent (heterosis, % MP) for individual and combined locations are presented on
Appendices 11,12 and Table 13, Estimates expressed as % HP were generally
smaller than corresponding estimates expressed as % MP. It is therefore more
meaningful to compare the F, vigour with the high -parent rather than with the mid-
parent, since this gives an estimate of improvement made over the high parent.

Highest significant heterosis (66.6% HP. 100.00%) MP) tor the number of
tillers/plant wa, exhibited by the hybrid of Buduma Gero 712.2 x Gwagwa, at Samaru
(Appendix 11y wvhile at Bagauda, highest significant heterosis (80% HP., 80% MP) for
these same traits was exhibited by the hybrids of G.1. 435-4 x Gwagwa and G.1. 41-3
x Gwagwa (Appendix 12).  For the two locations combined, however. highest
significant heterosis (47.62% HP, 75.00% MP) for the number of tillers/plant was
exhibited by the hybride of Buduma Gero 712-2 x Gwagwa.

The bybrid of G.I. 62 x GB 8735, at Samaru had the highest significant
negative heterosis (-75% HP. -69.25% MP) for the number of days to 50% flowering
(Appendin 1) while at Bagauda., the hybrid of G.I. 296-1 x Ex-Borno. had the
highest significant negative heterosis (-50.00% HP. - 38.46% MP) for the same trait
(appendin 12y, For the locations combined, the hybrid of Buduma Gero 712.2 x Ex-
Borno expressed the highest significant negative heterosis (-48.22% HP, -47.76 % MP)

considered  advantageous tor the number of days to 0% tlowenng (Table 13).
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Table 13: Heterosis of hybrids over mid-parent and superior-parent (MP% x HP%) for eleven characters in pear] millet for combined locations (Samaru and agauda, 1990

Hybrids  Pedigree Number of Tillers Days to 50% flowering Plant height (cm) Panicle length (cm) Panicle width (cm)
MP HP MP Hp MP Hp MP Hp M HP
H1.1 G.1 6-2 x Ex-Bomo -12.38** -18.79%*  40.56** ~33.34%* 462 -18.45 8.05* =T.53%* 10.56%* -24.20%
Hi.2 G.16-2 x Gwagwa D 520 <21.43%* -37.88%* 44 05** 6.40 428 PRV, b 310 -1 84 § 7 T e
H1.3 (i1 6-2 x GBR735 -26.67** -33 34%**  _39.16%* ~45.84%* 849 -6.74 7.18%* =350 961** -11.59**
H2.1 G.175-1 x Ex-Bomo -23.00%* -3542%* 14000+ M7.09%= T.25 078 1.15 -R.52** 0.54* -7.02%"
H22 GI75-1x .Qiuﬂﬁ.w 16.65%* 10.00** -5.3* ~13.10** -2.52 -6.73 -1.44 -6.00% 20.50** 8.61%*
H23 G.175-1 x GB8733 19.45** -10.42%*% R34+ A N T L 2.34 -8.59 0.0) -11.31** 20.39°" 4.02¢
H3.1 G.1122.2 x Ex-Borno ~ -12.94** -22.22%*% 3334 ~39.50%* 1.35 0.06 -2.27 =798+ 016 -8.47**
H3.2 G.1122-2 x Gwagwa 321 43 395" -9, 79" 21 43%* L. 77 =450 3.66 (192 5.81% ) L
H33 G.1122-2 x GB8735 SAR.Q 7. S5278%* 449 <13 40" 0.33 -15.38 12298 =398 11.10%* 169"
H4.1, G.1 165-6 x Ex-Bomo 17 15%% -29.17** 443 «22.92¢%* 4.95 0.78 208 2.17 ~18. 320 21773
H42 G.I 165-6 x Gwagwa 30.91** 16.67** -6.16* 2] 43%* 3.51 1.22 360 1.27 -6 48> 2249
H43 G.I 165-6 x GBB735 -6 43 -58.34%* g 79%* <13 40** 5.59 -7.91 383 -1 13 T.15%° -14.07%
H3. 1 G.1296-1 x Ex-Borno  20.46** -18.75** -3287** 41 67** 1.30 -2.02 2.85 =310 L.5gee G 25

-
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Table 13 Cont

Hybrid  Pedigree Head weight Grain weight (kg/ha)  Grain Yield (kg/ha) 1000-seed weight (2) Crude Protein (%) Threshing (%)
_ (kg/ha)
MP HP MP HP MP HP MP i e MP Hr M Ly
H1.1 G 16-2 x Ex-Bormo - 55 715 -30.19 =43 95 -12.49 1383 -26.44 =34 88 -5 e -15 % _. 289
H1.2 G.16-2 x Gwagwa -7.28 -0.04 -8.29 -20.98 =24 35 -32.01 -20.04 -23.69 -|53 39> 5 B -7 e
H1.3 G.16-2 x GB8735 -16,52 -21.96 -27.61 ~13.84 -29.46 ~15.89 -20.95 -31.21 15.91°* <25 38** 296 LS
H2.1 G.175-1 x Ex-Bomo -1.68 -6,82 -18.96 -55.20 -14.07 -50.48 -21.89 -33.70 -7 00 -16 HRee 0 %3 114
H2.2 G 175-1 x Gwagwa =53 938 15.69 -9.09 7.45 -17.18 6.78°* -11.49 14.62%* 630t 3y h R
H23 G.175-1 x GB8735 -16.48 -23.28 41.99 1.24 48 06 225 5421°* 14,55 10,17 I R 1.34 "3
H3.1 G.1122-2 x Ex-Bomo 3.36 109 =17.15 -39 04 ~19 92 -39.96 -3747 =533 A el Hh 330~ 118N et
H32 G.1122-2 x Gwagwa 1.39 -1.62 -18 00 -38 66 -1627 4049 -14.63 -7 LT o] TRY* 5 o
H3a3 G.1122-2 x GB8735 306 791 30.06 -7.90 27.95 -14.24 14.65** I8 .18 [ 1 30% R TE RN )
"HA.1 G.1165-6 x Ex-Bomo  -3.37 2758 0 <1196 -12 81 -147 -1.89 T 3690 1 43 1 XM 697 3
H4.2 G.1 165-6 x Gwagwa 11.93 614 -14.75 -23.52 -17.36 -2693 -71.71 -19.69 RS e 8. HYes 408 IR
H4.3 G.1165-6 x GB8735 -3.56 -17.46 -10.07 -25 mm -745 -28.02 -5.18 -24.38 7,000 1 et 340 R

H3 1 G.1296-1 x Ex-Bormo  -7.63 -12.40 -51.22 ~39.49 ~15.064 -33.16 237 . =382 -2. 76 =R 33ee 167 ML




Table 13 Cont .

Pedigree Number of Tillers Days 1o 50% flowering Plant height (cm) Panicle length (cm) Yanicle width (em)
Hybnids
MP Hp Mp i MP e MP 1P Mmp e
H52 G.1296-1 x Gwagwa 62 50% 16.67** S20 46" =28 57" -2.39 -1 81 | 83 e {144 BOR =+
H5.3 Gl 296-1 x GBYT73S ~11.69**  43.75* 8,39+ =201 R4 -0 <16 86 1186+ <192 2681 9 Ty
H6 1 G.1 359-3 x Ex-Bormo 28.2]1** 16.07** 5,56 -22.92%+ -3.26 -5.13 308 425 1518 <28 27
H6.2 G.1359-3 x Gwagwa 26 67** 667 -1.67 -13.10** -333 -6.50 700* 013 -3,97** ~16.93%*
I.m.u G.1359.3 x GB 8735 20.5]** 22.92%* <1364 =23 00%* -0.39 -15.61 L -1 18 (.70 214 41
H7.1 G.1 363-1 x Bomo <21.43%* _..,: .Nm-_. 2300 L 25" 4 J.:M RT7)** -3 48 13.52e 1o puse
"H7.2 G1363-1 x Gwagwa 4806%* T 3iger 0 13.10% -1.51 724 § I8 04 28 63 21 54°°
7.3 Gl 363-1 x GB38733 -2 R6*e -16.67*% 8340 27.019% 266 T8 24 Kot 1333 1848 %
HS. 1 1 3634 § Ex-Bomo <10 22 G2ee 139 =20 44 ~1 -1 33 <3.27 1306 L15% <)2.2)ne
1182 GoI 3634 x Guagwa ~7.28%" -I6.67% 16T S22 <230 <R.27 IR E L Hut 10,270 Rl [
H8.3 Gl 3634 x GBRT3S =30 29*= =32 09 RN A -25.00%* =515 -14.32 1) Ry** 0 2.89°* Sl 7]
H9.1 G 410-8 x Ex-Bomo 76.67°* 29.17%* S5 M)y -19 50e= 0.28 4171 -} 69 -1 23" -3 05%e SO ¥ A
H2 G 1410-8 x Guagna 18 34" 080 Sl 6T 28 S7%= 572 -7 86 104 -3 R0 1,930 N J 27
H9.3 GI410-8 N ..“= x..a.ﬂ 5000 TSRS 28 e =30 Fyee 374 1233 16 3 10s 1593 U (B
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Table 13 Cont.

Hybrids  Pedigree Head weight Gram weight Grain Yield (kg/ha) 10(0-seed weight (g) Crude Protein (%) Threshing (%)
(kg/ha) (kg/ha)

. MP P MP Hr MP e MPr e Mp Hp nMP e
115.2 G1296-1 x Gwagaa 197 °  AR7 -28.46 ~13.24 -32.12 3792 22 46 =10 w_w L2717 ~1 9| *e Snd -775
Hs5.3 G 1296-1 x GB8T33 =713 -17.02 19.77 -8.02 24.70 9.22 30 R2ee =533 13660 624 <170 A6
H6.1 G.1359-3 x Ex-Bomo -11.49 3338 963 -30.34 -1.97 -23 86 9 Y2 922 N N R PRULL 77 -1 10
H6.2 G 359-3 x Gwagwa -T48 1622 547 2842 -2 S35 82 M) 62 -18 30 -} R3ee -1D.28e N I
H6.3 G.1359-3 x GB 8735 20 06 20010 2076 -14.34 2300 -16.16 27.97+ 1od 13570 JF ST "3 2
H7.1 G.1363-1 x Borno 0 (6 - 30 -27.93 -31 .35 2168 -29 87 -322] -12.25 121* R 26% 108 1nuR
117.2 G 363-1 x Chwagwa 9 6s 267 24 40 1497 3130 223 1| Sye» 2281 10 G T AT A8 102
117.3 Gl 3n3-1 xGBR733 424 479 1347 -16] 1989 =292 42 34+ 25 |20 1421 047 | un T T
181 Gl 36340 x Ex-HBomo sS4 -1 16 4313 AN 7747 3522 s 1-4%° 74 I3.79%e thivl 4007 2
1.2 G303 N Gwagwa (Ol 332 14 57 -18.99 1003 A7.4% Hy ST 1 36 ATen J1] Tree 747 S W
18 3 Gl 363-1 N (GI3R73S -89S 103y 19 63 <3623 2240 1983 1132 HER pagee R & YR |
191 GI10-8 5 Eix-Homo 1 U8 -5 02 25 %2 <1974 1630 22300 B N <1678 SJiygTe -3 Hye Nl =
119.2 GA10-8 x Guagna 6063 93 -13.72 3 un 24000 -3 SR 22032 1619 | T3 Ll TR e
1.3 G088 v Gl 8733 030 AR QT S IR 54T 21 48 SX IR 1502 v o3s X
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quin. 13 Cont.

Number of Tillers

Hybrids Pedigree Davs to 30% flowering  Plant height (em)  Panicle length (cm) Panicle width (em)
MP Hr MP Hr MP r My e MP He
HI10.1 ) 3.14354 x Ex-Bomo 26.168** 220174 5.56% -14. 500 D02 752 R ) 66 e -11 38="
H102 GI 4354 x Guagwa SO0 J0 00 * (.00 =14.20%% -1.2% 6 ) 517 1366 1277% S0)*
H10.3 G 14354 x GB 8735 -8.60°* -31.25%+ 12,88+ ~1.17 S06 0 <1437 Ry3ee 063 200507 a3
HIL ACC 1009-2 x Ex-Bomo 26 16** 00 Y i 356" -11.59%* D66 906 -7.37 -14.78%% 922% -21.19%*
HIL2 ACC 1009-2 x Gwagwa -20.00%* -26.67 2R3 3601 049 664 -1 98 013 354% ()76
HIL3 ACC 1009-2 x GB 8735 - <1154+ -3542 4.55 ‘IR TR 134 9N 538 -3.9] 10.21* .10 32"
H12.1 Buduma Gero 712-2 x Ex-Bomo =20.00** -29.17 31 76%* ~jR. 2% 003 491 531 -12.38%* {222 N Ty
22 Buduma Gero 7)2-2 x Gwagan TNy 47.62** ~§ TT** I I R 216 -1 85 -1 oY Db 1n2n o T e
Hi12.3 Buduma Gero 712-2 x (G[38733 “35.00% 43 84 3R Tyee 34 Syes TET 1367 76)* w344 6 S ) g
11131 ICMV 8890 § Ex-Bomo 13850 -6, 25%* 16 6T ORI L 4.37 24 LT 122 2 Tome T
32 T ICMYV 88908 x Gwagwa L= AL 12 3.4 ] o 383 1654 2y .3 14 O IRe 1T
HI13R ICMV 88908 x (38735 =36 340 =32 (e 10 00s* IR TN 138 -3 88 21958 L. 764 1§ an®* T
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Hyvbnids  Pedigree Head weight Grain weight Grain Yield (kg/ha) 1000-seed weight (£) Crude Protem (%) Threshing (%)
@_« (kg/ha)

MP HP MFP HP MP HP MP HP MP 11y MP 1P
H10.1 (314354 x Ex-Bommo 6.13 -3.84 69.69 378 91.56 3941 77.03** 6601 . B Uk -16.78°° 0.96 -3.18
H10.2 Gl 4354 x Gwagwa 1183 3.59 54.51 21.20 28.57 413 17.32*¢ 1.9 11260 -1509°° 073 .10
H10.3 G.1435-4 x GB 8735 -1 =15.37 3L77 1.60 .00 293 2869** -1.78 6 6R** 5,637 6 -1.53

___...,m H11.1 ACC 1009-2 x Ex-Bormo 649 -11.87 37.48 20.73 6388 50,71 64.64 -58 41 1.0t N 407 308
' Hil.2 ACC 1009-2 x Gwagwa .61 103 27138 -35.96 3388 -39.89 -22.01 -30.26 13.59%  6.37°° 1T By i
H1L.3 ACC 1009-2 x GB 8735 6.79 41713 <338 2351 -1023 2963 2.34* -19.39 § 83" 140 2,37 2.19
Hi2.1 Buduma Gero 712:2 x Ex-Bomo 700 Q017 5099 6535 5432 635 aA752 A6 dAdott pree 20 621
H12.2 Buduma Gero 712-2 X Gwagwi -§.20 -9.20 .69 A1LN -11.56 -42.64 36.69%*  -12.38 0.1 23" A0l S12
H12.3 Buduma Gero 712-2 X GB8735 1267 20063 .67 -319.86 -8 38 4548 1.50 3947 29" L 28 0N
H121 JCMV 8890 x Ex-Bomo 10.61 1009 -4.34 -31.30 5.23 -17.94 19 38** - 16207° 2.7 33 700 A3 049
H132 ICMV 88908 x Gwagwa 782 6.90 -1649 -30.61 -16.75 -29.78 -8.33 -22.43 6. R3** 1287 2.1} 040
H13.3 ICMV 88908 x GB8T33 117 -3.95 2.64 2944 693 -35.83 17.75** 1573 16.79%* T4 3 K

e ———
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Table 13 Cont.

Hybrids Pedigree Number of Tillers Days to 50% flowering Plant height (cm) Panicle length (¢m) Paniele width (cn)
MP HP MP H” MP HP MP i MP HP
Hi4.1 G.141-3 x Ex-Bomeo -0.96 -20.00** 1.59 -16.67** 1.69 0.00 415 =15.71** H97 ** -17.55%%
H142 G.l41-3 x Gwagwa 15.00°* 10.00"** -1.67 13.10** 371 3.01 0.32 <476 1207** 2. 50"
Hi4.3 G.141-3 x GBB735 £.79** <22.92** -12.88%* -27.09** 5.03 -10.27 1329 <431 1957 f1.73**
H15.1 G.147-3 x Ex-Bomo 38 34 52.09*" -12.50** -37.50°* 1.50 042 24.63°** -12.21** -2.05% -6 88"
H15.2 G.147-3 x Gwagwa 6222°* 43.34° -17.78%*  -35.72** 634 5.50 10.90** 3,120 3.26% -3.96**
H153 G.147-3 x GBR73S 8.34* ~22.921%* 50.00** 10.42** -2.76 -16.76 25.33** 21.17"* £33 2920
Hl6.1 ACC 364-1 x Ex-Bomo -13 .83 -29.17*" 8.66** -20.84"* -0.94 -1.92 -9.74** -5 n2*" SR> H N
H16.2 ACC 364-]1 x Gwagwa 2000%* 13.64°* -1.01 ~21.43%¢ -4.54 -6.13 -2.03 R.57 2R84 T I
1i16.3 ACC 364-1 x GBBT3S BO6*" <3125 -5.46* =25.00%* -3.87 -18.29 18.68** T 1o g 7.5
H17.1 ICMV 93501 x Ex- 6.67** 4.17** 1.250 -14.59** =542 -10.86 03l 9.2 i) b =inre
Bomo
H17:2 ICAIV 93501 x 25000 <3093 -16.57** -28.50*° T12 -21.25 326 -1.76 10,43 P77
Gwagwa
H17.3 ICAIV 93501 xGB8735  -§.80**  -2202** -16.67**  -3342°* =249 -1347 464 | 1.25% 2.36% i (H
HI18.1 ICMP 94592 X Ex- 1.67* -18.75%* 16:35%%, ~¥I.50** 4.02 572 -0.36 -10.99** -9.07* -19.17
Wgﬂﬁ . . .
11182 ICAIP 94592 x Gwagwa |7 78*%* 3340 10.10** -14.29°* 2.91 319 jy. 37 Y Tey™n

ICM& -8 e
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Table 13 Cont.

Hybrids Pedigree Head weight (kgha)  Grain weight (kgha) Grain Yield (kg ha) 1000-seed weight (g) Crude Protein (») ::H__._:m...,_._
MP Hp MP Ip MP Ip MP e M 1y 81 He
Hl4.1 G.141-3 x Ex-Bormo 7.27 -294 15.01 -9.87 16.64 818 30.05** 15I81% 435 Q.58 o* 1.22 0.20
H14.2 G.141-3 x Gwagwa -0 88 -8.57 -18.19 =327 -36 .81 <1655 -32.28 4031 0.1 -13 4R*" 147 138
Hi4.3 G.141-3 x GB8735 10,70 =554 17.06 -14.96 11.03 -16.36 13.39%* -7.25 27.03%%  J.530%* 1 73 1.57
HI15.1 G.147-3 x Ex-Berno =515 -7.76 21.85 -23.98 4736 9352 44.89%* -1.39 Rjgee <y 5% 2n -1 8y
H15.2 G.147-3 x Gwagwa -N.86 -2 81 7.69 -33.70 8.84 -36.48 14 84%* -27.37 A1 68 L Sy ) ¥ -1 w9
H15.3 G.147-3 x GB8735 605 0.67 101.02 18.93 115.70 21.37 104.62**  2381** LI (e -H.80%* .1 33 -3
HI6.1 ACC 364-1 x Ex-Bomo -7.19 -14.64 21.06 -19.41 36.34 -10.23 43.47** 291 700 -12.66%* LR -1.18
Hi6.2 ACC 364-1 x Gwagwa 2.80 -2 89 -3.26 -37.26 937 =13 14 161 -33.59 (87 -3.9y=* 742 712
H16.3 ACC 364-1 x GBR735 283 -13.71 30.69 -6.34 3591 -8 07 104.95% _15,72%* I3 inee [ 6haee I 2
H17.1 ICMV 93501 x Ex-Bormo 140 473 88.50 3335 130.46 6044 | 9397 49 17** 1449 0 et ) (s
H17.2 ICMV 93501 x Gwagwa 10,37 7.29 -10.95 50.46 -50.31 62.93 38.96 =54 26 (08 % 17 TN i 130
7. ICMV 933501 x GBR735 =119 -14.39 -11.39 -37.87 -9.87 -39.55 =232 -32.72 1) 28** A SR 120 196
HIR.1 ICMP 94592 x Ex-Bomo <411 - 28 29 1) -19.83 51.90 <919 61.78°* 8.62** e 129" I N3 270
1118.2 ﬂmz_.. 94592 x Gwagwa -3 172 15.72 . -29.05 24 86 =28 19 17.04%* ) 2010 118" | 15+ 1] nns
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Hybrids Pedigree Number of Tillers Days to 50% flowering Plant height (cm) Panicle length (¢m) l'amcle widi, (cm)
L - - |I.IIIfIIIIII|I-II|II|IIlII|I
MpP Ip MP HP MpP Hp MpP Hp MP Ip
Hi8 3 ICMp -29.17 -50.00 -24.55%¢ -39.59** 1017 412 413 411 -1 6nee SRR
94592
GB8735
HI19 1 IcCMp 31.25%= 6.25° 2500 < 25%e -1 73 -10.20 .82 -10 50 S RETAL Al Rk A
91103
Ex-Bomo
H19.2 ICMP 61.54% 16,67+ 4. g5ee 16.67% -11.06 -14 52 9.4q40e -0 64 8 |yse -8 4R
91103 x
o Gwagwy
o
H19.3 ICMP 0.90 -22.92 -B.34» -27 | g% -4.54 -15.31 063 -6.47 -12 16%e -28 e
91103 x
GBR&735
SE + 0.85 0.72 249 213 20,95 'S 14 117 2.74 03 i3
LSD 504 1.66 1 44 4 .87 422 41.03 35 33 620 5.37 015 010

LSD 1o 218 1.89 640

- awm.

. Significant at 5% anq I
Note  ("M.1) = G.L X Ex-Bomno. ("' 2

3354 3305

level of prohability respectively

)
Py =

= G L 75-1 X Guagwa, (3 3) =

46.73

Gl 1222 & GB8735
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Table 13 Cont.

Hybrids  Pedigree Head weight Grain weight Grain Yield (kg/ha) 1000-seed weight (g)  Crude Protein (%) Threshing (%5)
(kg/ha) (kg/ha)
MP Hr MP HP MP HP MP HP MP 1P M Hp
H18.3 ICMP 827 -11.86 -0.33 <090  -13.55 -51.31 -13.41 -47.86 J. 78 -16.75 117 174
94592 x
GB8735
H19.1 ICMP .13 -543 26.74 -12.32 58.36 7.85 50:32%* 20.37** 36.06"* 31 27%* -1.26 -5.76
91103 x
Ex-Bormo
H19.2 ICMP 2.78 1.78 84.60 23.56 90.39 22.82 59.70%= 14.16** 16.65*%* 10.65%* -1.22 -1.09
91103 x
Gwagwa
H19.3 ICMP 2.95 -1.51 19.67 -20.55 32.39 -17.82 47.28%* -2.18 210 <17 -1 63 341
91103 x
GE8735
SE & 33384 3006 43 246 86 21379 386,78 33496 1.16 1.01 3% TR 707 6.3
LSD 3% 693.52 600 o0 483 83 419.02  738.09 656.52 2.28 198 P TS 1386 1202
LSD 1% 911.48 789 36 63391 550.72 996.35 862.86 3.00 2,60 149 1.29 18.21 13.80

* ** Significant ut 3% und 1% level of probability respectively :

Note:  ("L1) = Gl x Fx-Bomo. (" 2 2) = Gl 75-1 x Gwagwa, (" 33) = G.L 122-2 x GBS ™33
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Highest significant negative heterosis (-37.00% HP, 5.4% MP) for plant height was
exhibited by the hybrid of G.I. 6-2 x Ex-Borno at éamaru (Appendix 11) while at
Bagauda it was 2xhibited by the hybrid of G.1. 75-1 x GB 8735 (-18.97% HP. -6.00%
MP) (Appendix [2). The hybrid of ICMV 93501 x Gwagwa had the highest negative
heterosis (-21-25% HP, -17.72% MP) for plant height. for the locations combined
(Table 13).

Heterosis in most of the hybrids for panicle length was positive but the highest
sigmificant heterosis (26.73% HP, 33.89% MP) was exhibited by the hybrid of ICMV
S8OOR x GB 8735 at Samaru (appendix 11) and by the hybrid of G.1. 47-3 x Ex-Borno
(19,379 HP, 29-66% MP) at Bagauda (Appendix 12). The hybrid of G.1. 47-3 x GB
3735, however had the highest significant heterosis, (21.17% HP. 25.33% MP) for
panicle length sor the two locations combined (Table 13).  For panicle width, the
hvbrid. H 13.3 had the highest significant heterosis (37.14% HP, 39.15% MP) at
Samaru (Apperdix | 1) while at Bagauda, the hybrid, H 7.2 had the highest significant
positive  heterosis (17.54% HP. 27.62% MP)(Appendix 12). Generally. for the
locations combined, the hybrid of G.I. 361-1 x Gwagwa, expressed the highest
sienificant positive heterosis (21.54% HP) for panicle width, (Table 13).

Generally. low positive and negative heterosis were recorded for head weight
(Appendices 1112 and Table 13). The hybrid, H 17.2 expressed the highest positive
heterosis (14,54 % HIPL 18.28% MP) at Samaru while the hybrid, H 13.1 recorded the
hiehest heterosis (14,299 HPy at Bagauda. The h}‘hfid of ICMYV 88908 x LEx-Borno,

axpressed the nghest positive heterosis (10.09% HP) among all the hybrids for the
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two locations combined. The highest positive heterosis for grain weight was
exhibited by the hybrids H 17.1 (64.41% HP, 161.36% MP), H 15.3 (28 .44% HP.
127.7% MP) and H 17.1 (35.55% HP) at Samaru, Bagauda and for the locations
combined. respectively (Appendices 11,12 and Table 13). Among the hybrids at
Samaru. the hybrid H 17.1 exhibited the highest ht:‘tcrosis (110.82% HP, 246,15%
MP) tor grain yield while the hybrid H 15.3 exhibited the highest heteroris (34.24%
HP. 136.60% MP) for the same trait at Bagauda (appendices 12 and 13). Nine out
of the 57 hybrids for the locations combined, recorded a very high positive heterosis
for grain yield where the hybrid of ICMV 93501 x Ex-Borno had the highest heteroris
(60.447% HP, 130,467 MP).

Significant positive heterosis over the high-parent (98.80% HP, 118.25% MP)
was recorded by the hybrid H 10,1 at Samaru for 1000-seed weight while at Bagauda.
the hvbrid H 8.1 recorded the highest positive heterosis (55.13% HP, 102.17% MP)
for the same trait (Appendices 1 and 12).  Of the 57 hvbnds only 13 recorded
positive  heteresis over the high parent for 1000-seed weight tor the locations
combined with the hybrid of ICMV 93501 x Ex-Borno exhibiting significant heterosis
(49.17% HP. Y3.97% MP). (Table 13).

For protein content (%), most of the hybrids were lower than their superior
parents as indicated by the unfavourable (negative) heterosis at individual location as
well as tor the 'ocations combimned. However, the hybrid, H 17,1 expressed signiticant
heterosis (34.887% HP. 35.94% MP), at Samaru (Appendix 11), while the hybrid H

19,1 expressed highly significant heterosis (29,21% HP. 31.82% MP) and (31.27%
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HP. 36.06% MP) & Bagauda and for the locations combined, respectively
(Appendices 12 and Table 13).

Heterosis tor threshing percentage were generally low and some hybrids recorded
nesative heterosis.  Favourable significant positive heterosis of upto 16.79% HP at
Samaru, 17.35% HP at Bagauda and 7.62% HP for the locations combined over the

high-parent were observed in the hybrids H 8.2, H 17.1 and H 16.2, respectively.
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CHAPTER FIVE -
5.0 DISCUSSION

The significant differences observed among the genotypes for all the traits except
for protein content indicated that an appreciable amount of genetic variability exist in the
parent materials used in this study. Falconer (1981), pointed out that the amount of
improvement that can be achieved by selection among a number of crosses is dependent
on the amount of variation between the crosses and the intensity of selection, since
selection is ultimately applied to the crosses. In this study. the hybrids differed
significantly for all the characters measured except for protein content, indicating that
these materials could be selected for the genetic improvement of grain yield in peal mulict.
Top-cross test has been recommended as the most practical approach to survey the
combining ability of lines when the number of lines under study or test is large (Simmond
1979). The data obtained from the present investigation showed that combining ability ot
lines mav largety depend on the genetic nature of the tester.  Perhaps, the average GCA
estimates of 3-4 broad based tester may be much reliable as suggested by Simmond (1979).
Simce three broad based testers were used in the present investigation, it is assumed that
the information generated with these testers were reliable.

Combiaing ability gives the relative importance of GCA or SCA effects to the
total genetie variability present in a population.  This serves as a usetul tool to plant
hreeders since breeding methodologies depend upon the behaviour of gene action that
controls a particular character within a population. A comparison of pollinators and ther

top crosses by Mahalkshint ¢ af., (1992) showed that top crossing improved vield
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potential while retaming the genetic heterogeneity in top crosses, and maintaining the yield
stability.  The top cross hybrids were high yielding with  improved adaptability and
stabilitv, Increasing stability with increasing cultivar heterogeneity from a single, double
ar top cross have been reported in sorghum (Jewet, 1972, Patanothai and Atkin, 1974),
maize (Weatherson, 1970) and Rye (Becker er al., 1982).

[n this study the significant GCA and SCA mean squares for males, for number
of davs 1o 30% flowering, plant height. panicle length, head weight, grain weight and
arn yviehd revealed the importance of non-additive gene action in controlling these
characters because the male x female interaction mean squares tor these characters were
sienificant.  Thes indicated that the genes for the characters concerned may not be easily
fixed and theretore may segregate which suggest a good index for selection in hybrid
production,

For number of days 10 50% flowering, the male parent GB 8735 and female
parent, KMV 93501 were very important in reducing flowering date as reflected by the
significant negative GCA.L Incidentaly, the hybrid of ICMV 93501 x Gwagwa, had
stgnificant neganve SCA, suggesting that they could be used to improve earliness in millet
hybrids. Similar results were obtained by Rai and Singh (1975) in pearl millet.

The estimates of GCA tor plant height, showed-that GB 8735 had  significant
negative GOA among the male parents while ACC 1009-2 among the female parents. had
the highest negative GCAL thus indicating their importance in reducing plant height for the
mmprovement of stemvgrain ratio. The hybrid of ACC 364-1 x Ex-Borno, as specitic

combination had the highest negative SCA for plant height.
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The estimates of GCA for panicle length showed that Gwagwa was the highest
significant general combiner among male parents for: long panicle while G.I. 435-4 was
the highest general combiner among female parents. The hybrid of Buduma Gero 712-2
x Ex-Borno, proved to be the best specific combination for long panicle. In constrast the
specific combination had negative SCA for head weight, grain weight, 1000-seed weight
and grain yield, supporting Nwasike (1988), who reported that, the longer the panicle, the
f’ewlfcr the grain vield due to sparse grain filling andthe shorter the panicle to a certain
limit. the higher the proportionate grain yield due to compact grain filling which could be
attributable to the vource-sink relationshiﬁ.

GCA estimates for panicle width revealed the male parent GB 8733 as the highest

|
positive general combiner while [ICMV 88908, was the highest significant  general
un.mhincr among the females. This suggested that both genotypes could be used to increase
panicle wadth, indirectly increasing grain yield, Incidentty the hybnd of G.I. 47-3 x GB
N735. was the best specitic combination, revealing GB 8733 as the best in increasing
panicle size in both geneal and specific combining ability.

The estimates of GCA effects tor head weight, grain weight and grain yield showed that
G ¥735 was the most significant male parent while (i.1. 435-4 was the most significant
femal parent for the same traits indicating that they could be useful in improving grain
vield. Interestingly, the hybrids of G.1. 363-1 x GB 8735: (5.[. 47-3 x GB 8735 and ACC
Ad-1 x GiB 8735, with a common general combiner {(GB 8733)  yielded better than the
hest parent. However, the hybrid of ICMV 93501 x Ex-Borno, was observed to be the

highest significant specific combination for the same trait among the hybrids. The plant
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hreeder is more interested in those parents showing high GCA which is reflected in the
SCA and per se performance of the subsequent hybrids.

The estimates of GCA for 1000-seed weight, revealed ICMP 91103 as the
stgnificant female parent while GB 8735 was significant among male parents for increasing
seed weight. This is reflected in the hybrid of ACC 364-1 x GB 8735, which had the
highest positive specitic combining ability.

Negative GCA and SCA were both recorded for crude protein content (%). GB
X735 showed low but positive GCA among the male parents, likewise, GG.1. 122-2 recorded
low but positive GCA - among the female parents. The hybrid of ACC 364-1 x Gwagwa.
proved 1o be o specitic combination with low but positive SCA.  The hybrid could be
useful in umpraving grain quality in pearl millet,

The parent line, G.I. 410-8, gave highest GCA estimates among the female
parents while Giwagwa was the significant among the male parents in increasing threshing
percentage i.e. hey were important in increasing head weight/ grain weight ratio.  The
hyvbrid of G 96-1 x Gwagwa was the best specific combination for the trait.

The proportionate contribution of females, males and their interactions (male x
temale), to tota. vartance expressed in percentage revealed that female effects were more
mtluential than the male effects in the expression of most characters in the hybrids,
stizgesting some maternal influence for these chnr;u:lcr‘s. The male parents were. however.
important in the expression of - number of days to 50% tlowering (62.55%). plant height
(43505 yand T000-seed weight (73.06). Abifarin. (1969) reported high variance for male

ctfects tor all Characters studied, while Kambal and Webster (1965) on the other had
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obtained larger variances for female effects for grain yield in sorghum. These authors
attributed larger vanances to a high level of genetic diversity within either the male or
female parents.  An examination of the GCA mean squares for comparison among the
male and female parents showed that the male parents were generally more diverse in
origin than the females. Considering the variation exhibited, the gi (male effects) were
more important than the gj (female effects) for most characters. Falconer (1981) had
earlier noted that the performance of an inbred line is correlated with its performance in
crosses and to some extent depends on how much of the variation is due to additive genes.

The major character of focus in this study was  grain yvield. GCA and SCA
etfects. revealed that although the mean squares for female effects were sigmificant for
head weight, the presence of additive gene effects, the estimate of GCA/SCA (< )
suggest that the degree of dominance was higher for total pertormance than tor individual
components which indicated that this character was more under the influence of non-
additive genes,  The ratio contirms that panicle length, panicie width, 1000-seed weight.
number of tllers/plant and grain vield were predominantly under non-additive gene
control. Thus. the inheritance of yield and its components tollowed the same trend. Grain
vield s a quantitative character and 1ts expression is complex based on the interaction ot
A few to many peaes, dlthough the inheritance of yield components inay either be additive.
non-additive or both,

The values of GCA/SCA ratio (< 1) obtained for plant height and  number of
davs 10 30% flowering stresses the importance of non-additive portion of genetic variance

mocontrolling the mheritance ot these traits. A similar trend was observed for protem
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content (%) and threshing percentage, which suggest that the characters are under the
mtluence of dominant genes. Similar result was obtained by Nwasike (1988).

In a study of this nature, heterosis is another main focus. As far as breeders of
cross-pollmated crops are concerned, the major considerations are; first, whether or not.
it 1s possible to obtain suftficient heterosis for a character of economic importance under
conditions which also give high yield per unit area of land. and secondly, whether or not
it is possible 1o fix such heterosis in a few breeding lines (Kraljevic-Balalic ¢r al., 1976).
In this study, significant heterosis was exhibited for all characters except for protein
pereent as indicited from the comparison of the parent vs the hyvbrids. The expression of
heterosis is expected since some amount of genetic variability exists between and among
the parents,

The highest sigmiticant heterosis was obtained tor 1000-seed weight (66.0]1 % HP)
erain weight (35.55% HP)y and grain protein (%) (31.27% HP). Grain yield had been
observed to be the most heterotic character in pearl millet followed by grain weight.
Similar results were obtained by Thete ¢ @f.. (1986). Kunjir and Patil, (1986) in pearl
millet. Based on the values for heterosis, it would abpmr that the factor that contributed
o grain yield. ncluded 1000-seed weight since the hybrid of [CMV 93501 x Ex-Borno
that showed hiizh heterosis for vield also exhibited significant heterosis for 1000-seed
weight.

In heterosis studies, the breeder is also interested in the amount of heterosis that
could be usetul for improvement.  He is particularly interested in the hybrid combinations

that difter signinicantly from the mean performance of the parent. the best parent or from
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the highest vielding commmercial variety. Parents of such hybrids are selected for their
GCA or SCA siice the ultimate goal in a hybrid programme is to identify genotypes which
could excel in their combining ability. SCA, however, can only assume greater
importance on aterials that have been previously tested and selected for GCA. This was
similarly observed in corn by Spraque and Tatum, (1942) and in sorghum by Beil, (1965)
and Kambal ané Webster, (1965) .

Hybrids formed with male parent GB 8735 gave consistently high grain yield.
especially the three topmost that yielded above 2000 kg/ha: the hybrid of G.1. 47-3 x GB
N7T35. ACC 364-1 x GB 8735 and G.1. 363-1 x GB 8735. whose parents showed high
GOA effects. This suggests that a portion of the SCA etffect may be fixable, therefore the
parents could be selected for their GCA in a hybrid programme since their high GCA
erfect was reflected in their SCA, However, the high heterosis and SCA effect exhibited
by the hybrid of [CMV 93501 x EX -Borno. whose parents showed high negative GCA
eftect revealed the importance of genic interactions for this character.  Such cross-
combination are not likely 1o give good segregants but the parents could be selected for
therr SCA effects. Therefore crossing such lines with appropriate testers with subsequent
selection in hybrid combination may be an effective breeding method.

Girain protein has been shown to be under non-additive sene influence. Among
the hybruds, the bybrid ot G 122-2 (Jow) x GBE735 '{nwtiiunu was the highest in percent
potemn which involved a good general combiner (GB 8735). Since the hybrid is a medium
vielder, selectien intensity tor this character among the hvbrids would be low unless the

mam objective of the breeding programme 1s for grain quainty.
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CHAPTER SIX

6.0 SUMMARY AND CONCLUSION

Three varieties of pearl millet were crossed with 19 inbred lines to obtain 57 F,
hvbrids. The hybrids and their parents including two checks were grown at two locations
(Samaru-Zara and Bagauda-Kano) in 2 row-plots. each replicated twice in a randomised
complete block design.

Line x tester procedure as used by Singh and Chandhary (1985) using Genstats
(1994) was used 1o estimate the GCA and SCA variances among the F, parents and a2
hvbrids. respectively,  The linear model assumed for the analysis included, effect due o
the GOA of an mbred hine. effect due to GCA of varieties and effect due to the SCA of
the Tme xovariety (male x female) interactions plus etfect due to random error.

Significant differences among both male ~.ad female parents were observed in the
GON mean squaeres for number of days to 50% flowering, plant height, panicle length.
panicle width, nead weight, grain weight and grain yield. SCA mean squares was
significant tor number of days o0 50% Flowering, Panicl length, Head weight, Gran
werght and Gram vield. GOA x loc. (males) was  significant tor  number of tullers/plant.
number of davs to 3077 flowering  and tor 1000-seed weight. GCA x loc. (females) was
denificant for number ot days to 50% flowering, head wc-ighl. grain weight and grain
vicld, SCA X loe. Was significant for number of days to 50% flowering and  for grain
viehd,

A wide range inomeans was recorded for most of the characters.  Grain vield

anged trom 335 75 - 224900 Kg/ha, while protein content (% ) ranged from 8.86-10.24%.



J i)

The relative contribution of the male effects, female effects and male x female interactions
effect 1o the total genetic variability present in the crosses revealed that the female effects
were more important than the male effects for the expression of most of the character in
the hybrids. However, males were more important in the expression for the number of
days to 50% tlowering, plant height and 1000-seed weight.

The variances due o GCA for both lines and varieties and the variance due to
SCA were significant for head weight.  However, GCA/SCA ratio suggested that non-
additive type ot gene action played a great role in the expression of head weight. The
ratio confirmed that number of tillers/plant, number of davs 1o 50% flowering, plant
herght. panicle iength. 1000-seed weight and grain yield, were predominantly under non-
additive gene control thus the inheritance of yield and its component followed the same
trend.

The velues for the general response of parental lines as expressed in hybrid
combination indicated that for grain yield, lines G.1. 3631, G.1. 47-3 and ACC 364-] and
variety GB 8735 are parents with high GCA and are expected to perform well when
meluded inomost hybnd programmes.  Supported by the SCA etfects and per se
pertornuimee ot the hybrids, the hybnds of G.1. 363-1 x GB 8735. Gi.I. 47-3 x GGB 8735
and ACC 364-1 x GB 8735; the three topmost hybrids. vielded better than the highest
vicldhing parent. thus they could be selected as superior hybrids for grain yield.

Heterosis response as expressed in the hybrid combination indicated that for
carliness. the hybrid of Buduma Gero 712-2 x Ex-Borno, expressed the highest significant

negative heterosis (- 48.22% HP-47.76% MP) considered advantageous for the number
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of days to 50% flowering.

The hyorid of ICMV 93501 x Ex-Borno, as specific combiners for grain yield had
the hughest positive heterosis (60.44% HP, 130.46% MP) for the same trait and were high
ceneral combiner for earliness.  However, protein percent had been shown to be under
non-additive gene intluence. The hybrid of G.I. 122-2 x GB 8735 whad the highest in
percentage protein involving a high general combiner (GB 8735). However. the hybrid
of TOMP 97103 x Ex-Borno. had the highest significant heterosis (31.27% HP) for grain
protein.  Since the hybrid gave medium yield it cnul_d be selected for grain quality in a
hreeding prograsime it the major objective is for improving grain protein in pearl millet.

The result from this study indicated that most of the characters measured in this
population including grain yicld are under the influence of non-additive gene eftects.
Selection of inbred lines and varieties to be used in hybrid programme should be on the
basis of hoth GOA and SCA of the lines and varieties. Once some high yielding hybrids
are identitied they could be exploited for further testing and selection for the development

of hybrids in pearl millet.
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APPENDICES

Appendix 1:

Mean squares for eleven characters in

pearl millet in the general

analysis of variance (Samaru. 1996)

*_** Significant at 5% and 1”

o level of probability, respectively.

Source of df Number Days to Plant Panicle Panicle Head weight Grain Gramyidd  1000-seed Crude e
. of Tillers Hex . : . y - Protein ™)
varation B 20% e Length width (Kgha) weight (kgha) weight (g)

(em) ("9

Flowenng (em) (cm) (Kg'h)
Replication 1 0.06** 12.50 267.06 7.14 0.04 182273.81** 98765 44 %3110 20.06 057 30
- . . _.- .

CGenotypes 80 D.56"* 110.49** 1289 04°* 50.69** 0.13%* 184783 48 162008 474 SRt dott 7794 1029 LR
Parents 21 nEL 103 37+ 1660.92%* 9431 0.21** 152692 IR** 11978 0l ** MdnT LR T A (LR 18 yul s
Linaz 18 [N CAA 88.03** 1012.01** 88.06*" 0D.21** 87023 83 5771438 142104 404 3 4R** 136 JeR £
lariety 2 1.50%* 28,.50*° 7086.50* 10.17 0.10** 155677.19 2HIR3200%* ITRTAN OO 1356 007 1}
‘Lire x Vartety | 191% 29.72° 749006 37516 0.44% 1228786 75%% 1083280 AR 1700138700 541 n.78 ®
Hybrids 46 047 95 (19** 87831 18.39** 0.08°** 186298 88 1675802 e | L3 Ui 8 KL= ol '
Checks I, [T 600 2% 756.254* 0025 | 0.20** 69960158 9822513 RO ITL A T R4 "R bt
Parents vs cross vs cheeks 2 06279 3606 447 9151.27** 477,03 0.48** 536720.81** 48503 ¥R L3505N 00 hJU S Hn3 |
Parent vs cross 1 0 R4IS 91 949 10836 5** 69 620** 0.96** 1073000.00 934000 (0** AL 00T 315 . R2ee 100 Lot
cross v check 1 oo G40 D44 .Zoo_c... 884.432° 0.01 40810 0.00 - 361 111,00 308 8001 1) 15613 006 :
rror 80O < RS0 i 275.07 S84 0n.03 70792 36 £3G0x 1% AU fond 19
Total 161
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Nlean sguares for eleven characters i peart il o sencral analysrs of Lariies (1age wnky, 1900

e e —— —

u..x:.manm ol daf Nunbur Days 1o Plamt Haweln Pamicle Pamcle Head weeht Citam Gram Yield (LLULE Crude 1| heeshing
vanation of Tillers 50%a {cm} | ength wiidth (kg ha) waight (hg ha) seed Protem ("o
Flowering {vm) (em) (ke ha) weight ("o
()

Rephoation 1 1141 0.22 247 24.50 0.00 128872587 65081369 1237514.12 118 014 8608
Genotypes 8]0 1.63 50,73** 1129.07* 29.95%* nie 618242 944 £343120 R1** 59631013 6.TR*" 030 6197
Parents 21 1.15 4647 1059 63° 2911 012 §STIN76.75 1754240, 5000 £10776.86°* 659" 0.27 L0 R
Lines 1% 117 28.73** 66797 2079 010 434%4] 49 IRRG.31 428176 3**  SRI** 030 10y T8
Variery 2 1.50 22217 SN42.67*" 17.17 07 434017 11696916 220044657 17.73** 0.0 97.32

Q  Limex Variety " ; 224 14.55 12237 202.70%* 0.44%* A16128325%¢  276050600°% - 2821240.00° 4210 001 898

L

Hybrids 56 170 46,64 1019.17* 1641 0 49224292 ATI08R 69°° £19200.410 677 032 4507
Checks 1 1.00 1R0.250%* 2016 00* 1 .06 nu 1044483 0" R2944.01 32041 (0 1 96 0o 7R 6t
Parents v cross Vs z S 1587 404925+ JOS2 60 27246 nn2 12 T00M) DO 49000 00 IRANO00 000 11820 n i (5. (LN 5. S
n.w-ﬁﬂ-nw 0
Parent vs ¢ross 1 7O 16534 21310 (T A ot T272000 000 PRTLE LA TET(MMMY DN 208" s LR I
cross vs check 1 0384 - 793 206" L0733 382.10** 0o . FER2000 D 71700000 112100 00 290 () e 208 Gt
Erres B0 1.151 s022 2 - 14.20 007 179707.32 16310000 1RGO0 00 1.07 .28 LR A
Total 161

EokE Qiani y ) i : .

_** Sjgnificant at 5% and 1% level of probability, respectiv ely



Appendix 3.  Means squares for eleven characters in pearl millet in the combining ability analysis of variance (Samani. 1996)

——

Source of df Number Days to Plant Height  Pamicle Panicle Head weight Giramn Grain Yield 1000-5eed Crude Thieshine

variation of Tillers 50% (em) Length width {Kg ha) weight {(Kgha) weight () Protein ("a)
w__q.._a.sn {em) (em) (Kg ha) ("%

Hybrid 56 0.47 % 95,09 ** ®7831** 13.39 % onR** 186298 88 ** 1675802 372313 50 ** g55** 0.27 16076

Line (GCA) 18 04318 96.927 ** 10199 °** 11816 ** 013371 ** 1.842E+05 ** aaquq.o-m 3.184F.+ 05 460°** 0.29 13486

Variety (GCA) 1 0.6930 1459.325 ** 91885 " 58325+ 046851 ** 7655E405 ** 619792.0** 2.478E1 06 16382 016 17RLAY

Line & Variety (SCA) 36 04800 * IR IR0 ** 1459 9463 004240 ** 1.8%2E 08 ** 6AN38 00 2 8230 190 027 RV07

Eror 80 0.2806 732 27507 484 0ol 70792 36 L1608 AR 11263094 164 019 002

& gea B 0.899 5273} . 2949 3362 2918 1.187 146) 1128 243 107 L

8% sca - 1A 79397 26 567 6163 11050 4911 9560 RTT7 %6 IR 0 1M

ratio goan . ol LR [IRAE] 0 544 0264 024l sy " nnt (B3 ViV

s

B I

*_*+ Gjgnificant at 5% and 1%% levels of probability. respectively

- . .
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Appendix 4. Mean sq

uares for eleven char

acters in pearl millet

in the combining ability

analysis

of variance (Bagauda, 1990)

Source of dr Number Days to Plant Panicle Panicle Head weght Gram Gram Yield 1000-seed Crude Threshing

vanation of 50%e Height Length width (Kgha) weight (Kg ha) weight (g) Protein (%e)

X Tillers Flowering {ein) ) (em) {em) (Kgha) (® o) )

Hybrid s6 170 46.64 ** 101917 ¢ 16.41 nire 49224292 ** 47108369 ** <1300 41 o n 12 0T

Line (GCA) 18 1.467 41779 902.5* 19.01 20037 ** 6.323E+05 ** 3.379F+05 ** GSE0E e § IS0 i Gb e

Vanety 2 4.114° 837167 ** 99442 ** 46.29 * 000246 1.944F. 405 ** 1 S42E+406 ** 2 TIEs (RRLE S f), 3421 39 30

(GCA)

Line & 36 1.679 5157 8817 1348 007116 3 41SE05° | 576E+05 * LIRU S e 0 3 16 34

Variety

(SCA)

Error 80 1.151 5.022 602.4 14.20 0.07 179707.32 1 631E+05 1. 866E 08 | 07 028 3033

& gea - 0874 “8.1m 1.552 1.413 2816 1.851 2144 1.869 2 802 0n.790 3918

5 sca - 2457 162.323 17.096 31442 0.035 5692 9. 78S £.200 68 447 1024 23942

Ratio gea . 0357 0.0%0 0091 D411 80 457 0.325 0219 0. 22% 0037 [l s 0164
sCa

* ** Gignificant of

o, and 1% levels of probability. respectively
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Appendix 5: Mean performances of parents. Hybrids and checks for eleven characters in pearl millet (Samaru. 1996)
Parents Cienoly pe Number of 12 1o Plant Pamicle Pamcle Head Citan Ciram to00-seed Crnde BRI
0%, Heght 1 ength width wetght weight 3 ekd weight (2) Jrotein iwor
Flowering {em) fem) (cm) (Rg ha) (kg ha) (ke ha) el
Lines S
I G.16-2 200 7 00 219.00 a0 00 240 124539 670 00 1007 &0 %1% 937 )
2 Gl 751 | 50 2600 191.50 2600 2.200 o905 51 460 .00 %01 20 915 009 18N
3 G.1122-2 1 00 70,50 23250 26, 50 2.2% 473 57 224 00 456 50 744 S 17
4. G 11656 100 62.50 230 50 6 .00 2.0% £07.21 2273 01 &N 745 L 102
3. (i.1296-1 (.50 65.00 p RAUY 230 228 §26.53 262.00 M DAk 10 "=
6 G359 0.00 71 .50 200.00 47 10 ¥ s S04 45 328 00 450 & R U T sx 1l
7 (i 1363-1 200 62 00 189 () 2150 210 K0 K1 3113 10442 50 K05 i " &8
R. G 13634 1 00 L5 50 1RG5O 0L 248 HJ1R.T0D 257.13 R 4D 1020 w0l ] b
9, :..::..w 1.00 70 80 196 50 22.00 210 163 19 7131 201K, 00) 090 U b hoan
10 CiiAaisd 1.00 60 5N [RE 00 1% &0 2 0 374K 217.33 11 .50 § €8 w1 ag |1
" ACC 1009-2 1.00 S3 80 204 %00 1 20 220 a9 57 326 00 €270 il Pl s SR
12. Buduna Gero T12-2 100 70 50 AT 3180 230 9467 Ny At 1T 810 PR b
13 JCAMY SRO0R 100 S 40 142 00 17.00 250 7 181 33 W7 00 el a K =7
14 Gila1-3 2.50 (4 50 221450 1000 1 90 g2 433111 w2 S0 R wus 1t
13 1473 1 .00 Ol DM 16250 2300 240 18712 120 (7 R L1 i &% Mol L8]
1o WU 301 100 oF S0 195 0 37 iy 190 176010 ot A - ay e R
17 ATV 23501 1.%0 Gy S0 170 50 23,50 225 3327 0y 1My e U o & "y (|
1% ICAIP 94592 1 00 A8 S0 DA LT J &% 291 vl Oy I b SRLL Iv » 10
to NP 91103 0 .»___. 6 1 IR E KL 1200 2.50 199 20 UL 12400 2 ns . (TR 1“1
13, \ anicties
! | w-Borme .S o S 2000 284 Kl W 112067 [yl A% NKE 4
F Cagewit (L HE 0 T EN a1 Im | CLL S b Fafuts 07 U BRI L ] (K] 1
1 Gl RTAS LB 37 00 [ |70 h. N 1870 34 1HE8 7 | Wl *0 AR Nl =l [
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_Appendix 5 Cont.

Hybrids Pedigree Number ol Pav= o Plamt Panicle Pamicle Head Girinm Cirain 10080-seed Crmbe BT
Tillers 0% Height 1 ength width weight warplt Yield wendht Protein
; Flowering wmy (em) tem) (kg hay ihe ha) (Ke ha) w (*a) ("w)

H1.1 G.1 6-2 x Ex-Bomo 0.50 72.00 2310.50 24.00 2138 3097 268.67 627.50 R13s 9.87 S0 60
Hi2 1.1 6-2 x Gwagwa 2.00 70.50 245.50 26 %0 245 122338 08 67 T91.00 655 PALY 11 48
1.3 G.16-2x GRETIS 1.00 Bl S0 205 50 RN 330 3] G0 176 67 25 50 % 00 DR ey €2
H21 G.1 78-1 Ex-Borno 1.00 T0.00 250,00 2400 2.50 6] 69 152.67 £231.00 7.7% 918 <)
H2.2 G.1 75-1 x Guagwa 1.50 59 20 222,50 2R 00 2.50 127023 128,00 971 %0 668 981 19 4
H23 G.175-1 x GRR745 100 £7.00 191.50 pt _:_. 2.40 1552 84 000, 1) 1763 50 11.70 LS T SR
RN G.1 122-2 x Ex-Bormo 1 00 T1.00 26600 24,50 250 6811 11400 1) 50 T.25 919 32 42
113.2 G.1 122-2 x Gwagwa 1.50 66,50 23100 27.50 2.50 663 39 419.33 G97.00 905 9.4 6321
H33 G.1122-2 xGB 8738 1.50 34.00 221.00 26 50 278 1303 49 RE6 00 1108 00 11.30 948 6867
H41 G _.o.a.h x Ex-Borno 1.00 T0 40 uﬁ..a. s0 24.50 250 R37.40 184 00 R®01 00 790 948 57 .66
Haz 3.1 165-6 x Gwagwna 1.00 6550 250.50 24 50 230 427.74 206.00 469.00 7.50 942 A% 16
HA3 G.._ 165-6 xGB 8735 100 £7.00 208 00 20 (00 263 R20 19 0667 718 50 14y 26 918 0l T
HS5.1 .1 296-1 x Ex-Bormo 150 (9 00 230,00 2550 210 135,52 230,00 136,50 R 20 a09 ba& b
152 .1 296-1 x Gwagwa 200 7200 231 50 e A0 bR 1] q,.aw W 1y 1t 1124 0 % O il LR
1Hs3 Gl 2961 A GB 8735 | 50 $3180) 222.00 S0 1.4% 1200) 93 8§22 00 12420 1254 a6 & 1
Ho6 i1 3%9-3 L Ex-Borme 1.00 66,20 23450 26t 2 292.50) 1R (0 114 50 .40 LR i £
Hb6.2 (3.1 359-3 « Gwagwa 1.00 PR 251 00 AL 248 16502 2100 L T A0 o L 13
H63 G.1 359-3 ¢ GB RT3 2.00 SR.50 204800 26 50 240 RITES ®47 11 REUNCE KN 91K el
"7 G 3631 Ex-Bomo 100 66,00 ssvsn 2880 238 72823 J05 32 €03 00 g 40 9.ty e
17.2 Gl 3631 x Gwnagwa 2.00 61.00 219.50 29.50 238 133113 Ki6 67 1369 00 920 9 ol 20
7.3 G 1 363-1 xGB R73F 2.00 2500 221.50 27.50 298 1208 51 1NER 67 2002 00 1245 9 R AR
1R G.1363-4 5 Fx-Bomo 100 47 &0 200 50 27.00 2.70 K21.92 1000 TR S 00 %KX ol
1R 2 Gl 3634 s Guagwa 0 &0 57 %0 IR 0O0 LR 214 JAT 6N 212 67 ST (N) 7’0 I et a1 |
(BRI G 3634 G RTAS .00 15 50 2014 %0 bl 2 0b 80 N2 EIRA (S 1188 0" Ly "N
1 G 4108 N Ex Bome 200 ) &0 1M &0 21 s p [ K677 T P 280 w2 =1
9.2 Gl 08 5 Ghwagwa 150 21250 M LU T LRLEN 23R i mn (O LS =4
1w 3 Gl 108 GI3RTAS 1.0 &8 50 22750 2™ pX L W (D 2 R i

T ———— —— e e ——

.
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-

Hybrids Pedigree Number Days to Plamt Panicle Panicle Head Grim Girain Y ield 1000seed  Crude The s hing
of Tillers 50% Height Length width weight weight (Kg ha) weipht Protein
. Floweri  (em) {em) (cm) . {(Kgha) (Kg ha) (2) (") '
ng - e
H10.2 G.1 3634 x Gwagwa 1.50 62.00 200.00 32.50 235 1282.83 54533 706.00 763 9.18 12 51
H10.3 G.13634 xGBR735 1.50 48 50 175.50 32.00 2.50 1246.78 870.00 1170.00 1145 897 1o T8
HI111 ACC 1009-2 x Ex-Bomo 200 61.50 222.50 2400 2.40 1305.59 840 67 133630 8.60 9.12 nd 3
HI1l.2 ACC 1009-2 x Gwagwa 1.00 64 .50 223.00 23.50 2.25 34069 14067 34100 9.25 8413 g § e
H113 ACC 1009-2 x GB 8735 2.00 51.00 187.00 29.50 2.40 925 80 567 33 104900 11.00 218 ] 28
H12.1 BUDUMA GERO 712-2xkix Bome  1.00 71.50 221.50 2600 235 32865 15p33 338.50 700 9.01 I8 48
H12.2 BUDUMA GERO 712-2xGwagwa 2.50 66.50 225.50 21.00 2.40 731.79 331933 774.00 5.90 915 6 3"
H12.3 BUDUMA GERO 712-2xGRB 87133 1.G60 57.50 207.50 2500 2.55 385.54 23333 175.00 11.60 9.33 6l 52
H13.1 ICMV 88908 x EX-BORNO 1.50 66.00 213.50 19.50 2.70 590.16 32400 £49.00 7.55 9.21 84 on
H13.2 ICMV 88908 x GWAGWA 1.00 64.00 220.50 24 .00 2.80 44892 25200 523.50 825 018 Sh I
HI133 ICMV 88908 x GB 8735 1.60 52.50 201.50 24 00 328 839.78 586.00 87830 13.75 9.36 0 At
Hl4.1 G.1 41-3 x EX-BORNO 1.50 £9.50 22450 - 23.50 240 §51.54 47533 1063.00 6.60 894 SERD
H14.2 G.1. 41-3 xGWAGWA 1.00 69.00 21250 28.50 2.30 47262 180 33 319.00 600 1014 LK
HI43 G.1.41-3 xGB 8733 2.00 57.50 196.50 30.00 2 80 1479 11 2267 118000 1108 9.21 6l
H15.) 5.147-3 xEX-BORNO 0.50 6950 264.00 23.50 2.50 55793 326,00 54600 6.70 9.33 Y 43
HI152 G.147-3 xGWAGWA 1.00 70.30 22500 24 .50 2.55 643.31 30067 706,10 873 9158 Sl
HIs3 G.147-3 xGB 8733 2.00 34 .50 213.00 23.00 2.90 1733.32 114867 14537 30 10.30 894
161 ACC 364-1 x EX-BORND 1.00 63.00 22500 28.50 2.35 549.74 27333 47350 6.80 912 {1
Hi6.2 ACC 364-1 x GWAGWA 1.00 63.50 220.00 36.00 2.35 589.82 297 33 GO0 803 1023 SIS
H16.3 ACC 364-1 x GB R735 1.50 51.00 220.00 28.00 2.70 1489 06 989 33 20123 5t) 1245 9498 "ol
H17.1 ICMV 93301 x EX-BORNO 2.00 5900 230.50 24.50 2.70 1437.30 R70.00 115150 8.70 9,21 i 33
H17.2 ICMV 93501 x Gwagwa 1.00 43 .50 230.00 26.50 2.75 445905 200 3% J37 S0 H.23 8 43 Iy 1
1117.3 ICMV 93301 x GB 8733 2.00 52.50 188.00 22.00 2.60 970.35 67133 1031 30 10948 948 !
HI18.1 JICMP 943592 x Ex Bomo ’ 1.30 63.00 22050 2-.50 2.60 503.18 24867 SRY i ) 036 o
Hi82 ICMP 94592 x Gwagwa 1.00 61.50 216.60 27.50 2.65 63843 35867 S29 1 T.70 Q.36 :

:_mu _ﬂ?ﬁwo&mcuzO—wwqwm _.mc mm.._ae ~mu.oo u.«mc N....c wuc.co uu_____: _.h_. ;.? _wu,. _...
H19.] ICMP 91103 x Ex-Bomo 1.50 60.50 215.50 23.00 2.50 806.16 442 (0 AL 9.0 918 i)
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Appendix 5 Cont

Hxbrids Pedigree Number Bays to Plant unicle Panicle llead . Gram Girom 1000-seed  Crude :_?....,.._E_uu
of Tillers  50% Height Length width weight weight Yield weight (g) Protein (")
Flowering (cm) (cm) (cm) (Kg/ha) (Kg/ha) Kg/ha) (%) o

1H19.2 ICMP 91103 x 2.00 57.50 22250 27.50 245 153329 850 67 111350 840 949 5548
Gwagwa

Hi9.3 ICMP 91103xGB 200 52.00 16250 2300 290 118637 86000 | 5006 00 12,35 45| 7249
8735

*Checks : _ i .
ICMV IS 88102 1.00 87.00 268 00 37.00 223 33894 15667 23000 500 957 2907
l.ocal variety 1.00 62.50 240 50 46.50 270 863 80 465 33 (99 06 7RO 882 53187

Mean 1.35 61.92 21569 26.79 247 812.33 4150 748 28 R.5d4 928 o 1K

SE £ + 53 +2.71 £1659 +2.42 017 +26607 __#231.54 433561 & 128 L0062 +837

Note: (HI1.1) - Gl 6-2x Fxd3omo. (112.2) = = G11222xGBRT3S

Gl 75 <1 N Gaagwa (113 3)



Mean performances ol parents, Hybnds and checks for eleven chamcters in pearl millet (Bagauda, 1996)

Parents  Genotype Number Daysto 50%  Plant height  Panicle length Panicle Head weight Grain Grain Yield 1000-seed Crude Threshing
. of Tillers flowering (cm) + (cm) width (kgha) weight * (kgha) weight (2) Protein (®a) (%)
(em) (kg'ha)
M..En Gl 6-2 350 57.00 237.00 38.50 280 142638 993133 1601.00 11.75 963 69.64
1
2 G.1. 75-1 200 SRO0 287.50 31.50 3.00 1032.82 63467 800.00 10.25 9.57 61 45
3 G.l122-2 450 58.00 2R3 50 32.00 2.55 144193 %04.67 1126 00 10,55 S48 62.74
4 G.1165-6 joo 57.00 26200 34.50 2.58 2519.21 155133 1791.50 990 R91 61.58
3 G.1296-1 1.50 56.50 266.50 32.00 258 201683 1254.67 1578.50 11.85 972 62.21
6 G.1359-3 250 57.50 24700 27.00 245 132590 TI1267 RI1R.S0 9.75 1017 $3.75
7 G.I1363-1 3.00 49.00 255.50 28.50 2.35 220584 1466.00 161800 10.65 984 66,46
& G.I363-4 3.00 54.50 267.00 3800 245 111672 642.00 802.50 11.35 10,02 57.49
9 G.1410-8 1.50 59.00 266.50 29.50 235 115187 72533 £73.00 915 296 6297
10 G.1435-4 .50 50.50 242 50 32.00 235 2213396 1480.67 1445.00 11.60 995 66.28
11 ACC 1009-2 2.50 54.00 253.50 35.00 255 224038 1508.67 1656.00 11.00 966 67.34
12 Buduna Gero 712-2 3.50 62.00 248 50 28.00 2.70 TI6.84 32200 349.00 710 957 43.70
13 ICMV 88908 2.50 49.00 23350 30.00 2.80 1448 39 988.67 1059.00 12.60 924 68.26
14 Gla13 2.50 60.00 242 50 33.50 245 1693.74 115733 1319.50 6.60 972 6833
15 G.147-3 2.00 59.00 22800 30.00 295 405,95 25867 508.00 12.85 987 63.72
16 ACC 364-) 2.50 59.00 256.00 36.50 270 112835 62533 740.50 925 939 5542
17 ICMV 93501 3.50 52.00 278 50 32.50 2.55 225491 1563 .33 1707.50 12.45 251 69133
18 ICMP 94592 200 57.00 22100 32.50 310 520.66 26533 468 50 915 RS5S 20,96
19 ICMP 21103 4.00 52.00 22750 34.50 270 1598.05 85400 1011.00 10.10 969 5344
Vaneties
1 Ex-Bomo 4.00 60,50 27100 29.50 270 25B0 88 1436.00 1502.00 970 9233 564
2 Gwagwa 2.50 60,00 30100 24.00 2.80 2652 83 1662.00 1911 .00 9 RO 969 6265
3 GB 8735 4.00 42.00 203.00 25.00 2.70 275805 1919.33 2159 50 1445 967 69.59
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Appendix 6: Cont.

Hybrids Pedigree . Number Days to Plant height Pauicle- m.mB_n_h Head weight 02.1: Grain Yield En:_.mnnn_ nE&.u [hreshing
Ties  fowaing @ e H“_, (kgha) H”..,.d (kgha) “M_n; o
HI1.1 G.16-2 x Ex-Bomo 550 61.00 276.50 27.% 248 178696 103713 1087.50 810 218 S8 NS
H1.2 G.16-2 x Gwagwa 200 62.00 287.00 29.50 135 1604.55 99867 1340.00 908 918 e 34
H1.3 G.]16-2xGB 8735 400 54.00 235.00 ) 3150 245 2579.17 175667 2140.00 11,50 956 a8 1
H21 Gl qu.-" Ex-Bomo 2.50 61.00 267.50 29.50 263 840 .48 32067 Y53 50 $.40 9.42 w74
H22 G.175-1 x Gwagwa 3.00 57 30 263.00 34.50 130 1948.18 1188.00 1367.50 965 930 008
H23 G.175-1 xGB 8755 4.50 47.00 22250 3100 225 292220 1938 00 2156.50 13.25 10.00 65632
H3.1 G.1122-2 x Ex-Bomo 4.00 60.00 . 25050 29.00 - 28BS 133737 . 75333 £36.00 11.45 924 - 63
H3.2 G.1122-2 x Gwagwa 500 38.00 308.50 27.50 150 1586.60 24133 1046.50 978 10.08 921
133 G.1122-2 x GB 8735 200 53.50 . 275.00 29.00 185 279313 . 172867 1768.00 13.80 11.04 61 K9
H4 1 G.1165-6 x Ex-Bormo 3.00 61.00 29200 30.50 265 202228 ° 1131 23 1329.50 R.70 984 2
H4.2 G.1165-6 x Gwagwa .00 61.00 282.50 30.00 275 2975.50 191513 2096.5n 2 30 9269 h1.37
H43 G.I165-6 x GB 87348 2,00 53.00 234.50 31.50 240 2669.57 1844 67 2094 00 13.2n 999 i 10
H5.1 G.1296-1 x Ex-Bomo 2.50 58.50 301.00 28.00 2.60 971.72 54511 G68.00 270 10.23 12
H52 G.1296-1 x Gwagwa 2.50 5$7.00 275,50 25.00 255 1306.84 776.00 1093.50 11.28 962 5918
H53 G.1296.1 x GBE&735 .50 47.50 245.00 34,50 260 2976.54 ._omu 67 2124.00 14.10 933 66.61
H6.1 G.1359-3 x Ex-Bomo 4.00 58.50 290.00 26.00 260 2767.87 1706.67 « 1727.00 113§ 984 61.66
H62 G.1359-3 x Gwagwa 3.00 58.50 260.00 30.50 255 2546.67 1550 67 2183.50 93¢ 048 —_—
1163 G.1359-3 xGB 8715 150 50.00 235.00 ™0 235 245261 1682 1 1706.00 1260 990 Ry
171 G.1363-1 x Ex-Bomeo 140 57,00 276.00 33.00 2.55 1498.57 942 0 1OGE .06 920 948 3K
7.2 G.1363-1 x Gwagwa .06 $5.00 279.00 33.50 190 2770.23 19307 21838 Hi st 9248 ra
H7.3 G.I363-1 x GB ¥735 4.00 47.50 278.00 27,50 250 2624.85 1808 1) 204100 132 960 Ry
1K1 G.1363-4 x Ex-Bomo 3.50 57.00 267.00 32.50 .70 305263 208X () 2330.00 1210 966 &0

1I8.2 G.1363-4 x Gwagna 4.00 5$7.00 265.50 32.00 300 3178.10 2163 11 231300 1] 3% 9.8 " 17
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Appendix 6 Comt

IHybrid  Pedigree Numbet s 1o Plant Panicle Pamicle  Tlead Ciram Citan 10seed Crnde i eshinge
: & of Tillers bl hewght length (om)  wadih weight weight Yield weight (ey  Protem (8
Revcring (¢m) ) (kg ha) thg hay thg ha) N
Hs3 G.1363-4 x GB %734 2.50 4R 8. 243,00 31.00 28s 2772 2771 2599 00 14 30 999 6949
He G.L 410-8 X ¥x Bomeo s00 ol 3 27500 2700 268 1746094 127 11 1296 06 N &S 9 his 001
192 G.1 410-8 x Ciwagwa 150 50 50 29000 29.00 27% 1762.68 1074.00 1150 56 11.7% 9293 on.923
H93 G.L410-8 xGB 8738 300 $4.50 24600 2R 00 270 2101 .25 1378 00 155200 12.50 669 68 S
HI101 G.1. 4354 x Ex Bomo 3.00 57 50 283 50 30.00 274 2763 74 1TIR6T 2001 00 10 1% 948 627
Hi0.2 GLL 4354 x Gwagwa 4.50 5350 24800 3150 293 1299 84 2102.00 228400 9.450 D91 [ e}
H103 G.] 4354 xGR8T3S 3.50 46,00 I5R 00D 34 50 265 349529 237400 2319100 12,95 a8l 67.92
HI11 ACC 1009-2 x Ex-Bomo 3.00 56 50 24500 2850 230 239597 147400 1620.50 10.25 9 9% 61.52
:.:.N ACC 100922 zoi-né.. 200 52.50 23800 3100 265 2548.72 1648 00 19%51.50 11 9% 10.44 6466
H1 ”u ACC 1009-2 x GB873S 2.50 46,00 247.5%0 30.00 265 2592 8% 167267 1821.50 13.00 972 64,51
) Hiz1 BUDUMA GERO 712-2XEx-Borno 300 60 00 259.00 28,50 245 820.53 110 494 00 940 1011 s0.13
H123 BUDUMA GERO 712-2XGwagwa 4.50 §9.50 257.00 27.00 220 _q.u“-.ue 1060 67 1744 00 1095 o $9.7R
HI2Z3  BUDUNA GERO 712-2xGR8738 3.00 5.4.00 23600 22.50 218 2642 63 1670 67 1862 50 13.20 1002 63.22
M3 ICAV BR90% X EX-BORNO 350 600 265.50 26.50 120 190949 1229 33 1442 00 11.78 D48 4 3R
HI132 ICNIV BROOR N GW AGW A\ 350 £7.00) 27040 29.50 2R% 258500 170667 1279 00 1213 te 1 0
H133 ICNIV RR90R X GB 8735 250 47.00 240,00 27.00 308 241011 1736 00 2184 50 14 80 960 72.0%
Hi40 G.1 41-3 X EX-BORNO 4.00 6l 80 40N 2940 2810 2884010 1600 .67 1689 30 gt 960 €3 19
Hi42 GL 413N GWAGWA 4,50 o100 R4 5D 33.50 234 242581 1305 1% 1619 40 1020 9 3 21K
Hi43 GL41-3 X GBETIS 350 85,00 24800 3300 29s J423.48 1538 67 1664 00 14.20 9613 [
H15.1 G.L 47-3 X EN-BORNO 250 60,00 323 50 26.50 Z358 2383 R 1461313 1644 50 960 9 %1 6).28
Iiis2 GL47-3 N Ggwagwa 550 62 S 271.50 2700 260 1914 14 112800 1311.50 950 978 R
Hisa G1L47-3 X GB8T3S 350 49 50 158550 27.00 318 52479 287733 2040.50 13.80 272 73.12
Hind ACC 364-1 X EN-BORNO . 300 9 22500 9% . 220 25R00% 1640 67 1948 50 215 R61 63 59
H16.2 ACC 364-1 X GWAGW A 400 £7.00 251.50 33.50 260 1839 81 114933 1293 50 078 996 02 47
63 \CC 264-1 X GBR71S 150 £2 %0 259 &0) 29 0 240 2576, 0% 1736 00 222750 1380 IR 67 %9
H17.1 ICNIV 93501 N EN-BORNO 300 Sy &0 272 50 2850 290 RITOR 172067 193¢, 00) 10,30 116 0l 0%
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Appendix 6: Cont.

Hyvbnds

Pedigree Number  Daysto Plant Panicle Fanicle Head Girain Grain Yield  1000-seed Crude I hreshing
of Tillers  50% height length wiith weight weight (kg/ha) weight (g)  Protein (%)
flowerin  (cm) {cm) (em) (kg/ha) (kg/h) (%)
g
H17.2 ICMV 93501 x Gwagwa  2.50 52.50 263.50 2950 2.70 121951 710.00 841.00 11.55 954 58.22
HI17.3 ICMV 93501 x GB 8733 3.50 47.00 234.00 2800 260 176674 1163.33 1241.50 1330 1011 62 45
HIR.] ICMP 94592xEx Bomo 2.50 57.50 267.50 2600 2.65 2675.27 1742.67 192600 1015 963 65 14
HI8.2 ICMP 94592 x Gwagwa 3.50 57.00 25454 - 37.00 258 2174.32 1492.67 . 172500 115 951 68 65
HI8.3 ICMP 94592 x GB 8735 200 50,50 224.00 2750 265 223608 1470.00 1539.50 1230 945 6574
H19.1 mon.(nu 91103xEx-Bomo 4.50 56.00 275 _i._ 2700 2.35 218403 1385 u.* 2003.50 13.03 972 6H343
H19.2 ICMP 91103 x Gwagwa 400 49 50 289 00 3350 285 2846 51 1962 67 2054.00 1260 975 H% 93
HI19.3 ICMP 91103 x G 8733 350 45.50 23500 2430 250 231375 159533 1841.50 1315 948 68 95
Checks ICMV IS 88102 4.00 79 50 32300 4000 270 3507.37 1644 00 J725.50 913 936 6 87
Local vanety 3.00 60.00 271.00 4100 2.55 2133 42 1356.00 154630 10,75 9 66 61 56
Mean . 3.30 55.73 261.72 30.39 24 2175.24 1364 96 137635 11.07 PR 62 75
SE + 1.07 224 2454 137 (.27 423.92 403 81 43202 1.03 (153 5.51

Note: (H1.1)

Gl

6-2 x Ex-Bomo. (112 2)

Gl 75-1x Grwagwa, (13 3)

C

i

11222 xGBB 735



Appendix 7. }istimates of general combining abilits effects for cleven characters in pear] nullet 11 (Samaru. 1996)
Fanes Genotype Number of Pavs to 30%, Plant height Pamicle Pamicle Head weight Gieain waight  Grain Yield 1000 secd Crude Threslang
Tillers flowering (cm) length (em)  width (em) (kig ha) (kg ha) (ke ha) waight (2) Protem ("s)  ("n)
L Gl o2 -0.2368 6781 ** 6.99 0219 -0.0886 1199 -1303 <1839 -1 19%6* 0 1086 -5 R%9
2 G.1 75-1 0.0968 0947 1.16 0719 0.0853 2206 6 150 4* 2541 -0.1289 IRRLE! 121
3. Gl 1222-) -0.0702 2614 19164 083 0061 -627 =214 1197 03171 01586 1 040
4 G.1 165-6 -0.403% 29470 22.16** (N E] -0.0053 -9%7 -696 <1634 -01.2956 00786 -0.23
5. G.1. 296-6 0.2632 0.281 7.66 n719 -0.2386% -520 -99 69.1 - 1 05440 4) 3514 27
6. 313593 -0.0702 1.781 9.99 -0.281 £0.1308* -106.0 -639 -940 £.5123 0.2414 - 2.0%9
7. G.I 363-1 0.2632 -0 553 18.66%* 1.3%6 00281 -269.0° 211.4% 499 5** 1 IR77* 0.2086 7350
8 G.1.363-4 -0.5702* 2.719%¢ -9.5) 1553 0.0281 21282 -71.3 -[735 09377 014486 2145
9. ‘6.1 410-8 00963 1447 -168 -3 4470 40,0553 2049 -179.3¢ -3R0 2%¢ -1.6623%* 0.0686 SIREITE
10 G.1 4354 0.2632 23,5330 24.51% S Z1yee -0.1053 A56.0% -192.9*¢ 2060 02123 02414 - ) &S
il. ACC 1009-2 02632 2.219* 2934 0 447 0.1719° 211 18.4 780 07877 03714 <0442
12. BUDUNA 0.0965 3942 -2.01 21140 -0.0R86 1600 -185.8* -296.0* 0.6623 01197 - 4304
GERO712-2

13 ICMN 8890% ).2368 -0.386 -3 36140 0.3947%+ -157.0 7R3 ~R1S 1.0211 0214 4186
4 G.L41-3 0.096S ERAERE -9.m 1219 0219 SR 1 |1 1228 -0.94%6 01486 L1
15. G 47-3 -0.2368 Fo14 13 R2* -1 781* 01281 128 9% 6 71.3 4) 1789 01414 £922
16 ACC 3641 . -9.2368 £).186 1 49 47190 00583 Hn 21.2 w08 0271 03386 0 E7)
17. ICNIN 93501 0.2632 SN RRA -4m -1.781* 01614 863 6R.9 483 4 19%0 014 2787
18 ICNIP 94592 0.0702 0219 -12.34 614 01281 1902 161.9* -3209* - 9289 ) (4RG . 6 7900
19. ICNIP 91103 0.429% - §530e AR 3 1614 0.0947 2433 1%1.9* 2640 12877 01136 929
SE ¢ 02228 10310 6 3679 1) K% 00682 1144855 71014 1467780 1525 1.25% 1162
1SD 5%, 04367 .u 021 12 481 1732 IREE 224392 143007 TR RS 1 03] 0507 Hh2TT
1SD 1% 8739 2650 1644 227 0.17% 294918 1K 824 AR N0 13547 0667 K15
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Appendix 7 Contd.

Testers Pedigree: Number Days to Plant Pamicle Panicle Head Grain Grain vield  1000-seed  Crude Threshin
of Tillers  50% height length (cm)  width (em)  weight weight (kg/ha weight (g)  Protein g (%)
Flowering  (cm) (kg/ha) (ke/ha (%)
1 EX-BORNO 011404 5.335"* 11L.46%* -1.4298** -0 06930* -89.7* - 63.54** -141.3* -1.224¢%* -0 0678 -2.426
2. GWAGWA -0.03309 1.465** 625 0.7344* 0.05877* -740 -R164** -153 5%= -1. 174~ 0 D644 <5.303°*
3. GB R735 014912 -6 798%* -17 70** 0.6754 0 12807* 163.6% 147 |8** wﬁ g 2.397%* 0.00754 T.730**
SE + . 0 0885 0.4097 25303 0.3511 0.0271 454918 299217 583237 0 2090 01029 ] 2583
LSIG 5% 0.174 0803 49594 0 6R82 00532 RO 164 38 66 114 315 0 4006 02016 2 4607
LSD 1% 0.228 1.0554 63518 0.9044 0.0698 117.187 77.078 150.24 0.5384 0.068 3.242

*, ** Significant at 5% and 1% level of probability respectivels



Appendix 8. Estimates of general combining ability effects tor eleven characters m pear] millet (Bagauda. 1996)

Lines Genotype Number of Days 10 0% Plant height Pamle Pamicle Head Ciram Grain Yield  1000-ceed Crude Threshine
: Tillers flowering (cm) _ lengthiiem)  wadth (¢m) weight weight (kg ha) weight (g) Protein
(kg ha) (kg ha) () ¢
: 8 Gl.6-2 0.3947 3719 280 0,079 -).2333* -238 4 -165.5% -189.2 L7579 -0) 2R95 D058
2 Gl 7-5-1 0.1053 -0.281 -1237 2088 ) 2333* -404 |* -2520 -2192 ). 8746° 0 1561 1IRI
3 Gl 122-2 0.2281 1.886* 14.63 -1.079 01000 2977 -2578 -494 9 0 3588* 0.3908 43150
4. Gl 1656 -0.1053 30853 a.u.a 1 ORR A) (1333 1R0.6 1092 1283 -0 8312 01108 -0 66
3 Gl 296-1 -0.9386* 0,947 1046 412 ) DSON 431 .uzm O 41890 D754 -0 0028 -2.794
6. Gl 3593 0.0614 0.386 - L7 D412 A 1333 2298 1212 1605 £.2412 0.0005 0210
7 Gl 363-1 0.7281 2114 1430 1254 00167 - 42 SRO ki) D.0421* -0.2195 xaNre
B GI 3634 0.1053 <1114 - 487 2254 02167 64330 S|R.5%* 70230 1278400 00195 51560
9, Gl 410-8 0.3947 2.886** .96 -1.579 0.0667 -3l 4 -2438 -37R.9 -0.3746" 0.030% -] 650*
10. €i1.4354 0.2281 -2614** -0.20 2421 01500 ) 631 0.0 136 D4912* noIos | 347*
i ACC 1009-2 09386 ,..m.a_.... -19.87* 0.254 4,100 1494 RS0 86.1 () 358R* 0.2108 0.063
12 BUDI'NA 00614 2,551 -12.70 -1 879 EIRERERS -39 1 -A2R0* A9 0 1246° 00508 L& 000
GER('712-2
13 ICANIV 8890% 02719 9470 -3.%7 A2 0 done -13.7 4 213 1.5921%* 0035 12290
14, Gl 413 0.5614 EREELL 1546 228 00667 2009 - 2% - 540 01912* 4) 1798 S on2e
15 Gl 473 (4.3947 20530 22.13* -2 746 01333 2300 178.0 287.1 34120 1 0408 09
16, . ACC 364-) 00614 1043 -::.._.. 1254 EIBEREE 183 179 1 s 74124 -0 205 1981
17. ICNV 93501 A0 4386 -3 281 «6.70 0912 IR -291.7 -230.1 A72.3 0 ADHRK* 05408 2T
18, ICNIP 94592 £.7719 0281 -14.70 () S8R EINIRR R 403 627 185 £ 1070 SR DL 1011
19, ICNP 91103 0.5614 49470 296 21 246 THEEE! 1064 122.2 28406 162544 L0 n70s 16090
SE & R 3 (] 0 8980 CRICER] ) 558y ¢ 01137 1R1 9572 127 1380 ISKROT0 * 04N 021 1 6802
_~.m=s 1.162 2311 23 40 4007 0H.2929 g T2 127 07 ANG S99 I 62 SR 1 4128
.
LD 0 8% 1 7601 17.807 3048 0229 40 6 249 191 170,238 1) ROX 041K7 1201

K0,




Appendix 8: cont,

Genotype Number  Dmvs lo Plant Yainicle Panicle Head Gram Graimvield  1000-seed  Crude Threshin
Tester - ol 50% height length width (em)  weight weight * (kg/ha) weight protein g
Tillers flowering  (¢m) (cm) (kg/ha) (kg/ha) (gl (%o) (%)

1. EX-BORNO 0 DORY 3377 11164 -1.000 001754 -1893 -16R.0%* 238 4% -1 343 00389 2761
2. GWAGWA 0.3246 1.982 7.39* 11842 0007018 -612 - 554 -549 0661** D07 0760
3. GB 8735 03333 5360 1855 .0.1842 0008772 250.5°%  223.3** 293 3ee 2005%* 010947 3521%*
SE + 0.1792 0.3568 36101 06180 0.0452 723025 805193 75 0601 01638 0,0849 06677

"~ LSD 0.3512 6.619 7.075 12113 0.0886 141713 99018 147118 0.3210 0,166 | 087
3%
LSD 04616 R.699 92996 1 392 01164 18623 130138 103 355 04219 12187 | 8000
1%

*, ** Significant of 3% and 1% level of probability respectivels

s/
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Appendix 9

Lstumates ol Specific Combmmg Abihiy (SCA ) etlects lor eleven characters m pearl nllet (Sanguu, 199

Hybirds Pedigrec Number of  insto I"lant Pamcle Tumcle I lead Cirain Citam FOOH -] Crude T I hreshine
Tillars S heght length widthicmy  weght weight Yield . Protem B
flowering (em) em) ithgMha) tkg/ha) tkgMha weight (g) %) o
H.1l G.EO-2xEX-BORNO -0.5526 -1333 -8.123 0.9 0 18596 -1335 285 1208 1.9404* 11 3480 2.792
"H.12 G L6-2xGWAGWA 0 8684* 1.033 12088 -0.588 007544 460 8** 2246 2063 0.0904 4504 R ED)
H.13 G.16-2xGB 8735 -0.3158 0.298 -3 965 1.491 -0.26140* <447 3% -2532 =417 3 -20307* 10975 ) 557
H21 G 1.75%-1 E-BORNO -0.3860 2.500 17211 S8 010263 279 5 -189 1 -1217 02737 0 4R - 943
H22 G L75-IxGWAGWA 0.0351 -4132" 5079 0412 nou2ni 107 8 335 90 08763 012796 1382
H.23 G.1.75-1xGB 8735 0.3509 1.632 =12.132 10991 019474 1717 1357 IR27 06026 ) 3273 4 525
H31 G L12222\EX-BORNO -0.2193 1 833 153211 10.237 SO 1H0 -2702 -196 3 2393 ) 7263 D08y =12 180*
H.32 G.1122-2x GWAGWA 0.2018 1.202 -14579 1.5379 002436 1.6 488 138 3 10237 410204 11.379*
H33 G 1122-2xGBR735 00175 - 3035 0632 0342 01 03860 238 5 147 3 1011 02974 (H23 07
H41 0,_,_au.mzmx,_wmvmzo 01140 0.500 14711 . 0.070 -0.14737 1993 1294 2738 0.5%04 (1 18810) 4.227
4.2 G LI65-6xGWAGWA 0.0381 -0.132 1 921 -225 019211 -1249 -63.0 - 460 0 1404 A3 N -2.392
CH43 G1165-6xGB8735 20,1491 -0.368 16632 2328 004474 2743 - 663 2278 0707 D875 18
HA G 1296-1xEX-BORNO -0.0526 2167 - 9289 0096 104 -IR5 8 -120.8 4232 MR EDTH 12281 1624
H32 G L296-INGWAGWA 0 3681 -0 963 -257 -1 SR 01754 22.0 1.3 3770 0 jund 413300 ) | R31
H33 G 1296-1xG138735 -0.3158 - 1.202 1] 868 1.99] 03860 1639 1 s 462 02693 11225 (]
11.6.1 G 33935 EX-BORNO -0.2193 - 1833 =723 )3T O 010 2073 358 1820 -1 303) L0920 4432
162 G359 NGWAGWA -1 2982 0463 1.1 588 1.296 04254 U S i 115 A12570 g | 3%?
H.63 G 1 3539-3xGBR735 13175 2298 IR TE 673 0. 11140 22979 1833 74 0 3360 s 2 RIS
H71 G L363-INEX-BORNO -)3526 000 3211 1763 -0 13070 2358 2106 027 0% 0,303 (12380 3921
H72 G 1L363-INGWAGWA 0.3684 = 1.132 <337 2079 -0 14123 179.0 1440 191 1 03370 -1 220 6122
H73 . G 36318638735 N 1842 1132, 2308 2842 027193 6.9 667 1330 DO 0)7s TR
.81 G 363-INEXHORNO 1).2807 1333 42623 1763 02193 2033 15310 I R 1 1070 2 TR0 TS
1182 G 363AINGWAGWA -1) 2982 2333 | 8% 2079 014123 Niu B ) N 2R | -0 TR0 09396 0331
1183 G 1363-INGHRT3A 0475 - 1202 11333 L2842 - 07807 Jius L1377 297 & RN A 167 B L
HYl G4 H-8NEX-BORNO XA R ] 500 R 0 L 1263 HN263 it B Tl 1255 188 7 -0 113 AT il
11.9.2 G IA108NGWAGWA ] :1_. -4 132* =10 246 22421 -::.._‘_.xc 188 (RN 1348 L 2070 11 2000} 2R
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_Appendiy 9 Cont

Hybrids Pedigree Number of  Dayvs 1o Plant Pamicle anicle Head Gram Girain 1000-s¢ed Crude  Ihreshme
Tillers 50% height length wideht weight weight vield weight (g) P'rotein (T
flowening (cm) fcm) (em) (kg/ha) (kg/ha) (kg/ha) (%s)

H93 G 1410-8xGBR735 -0.6491 2032 28702 2158 00526 -303.3 -IB8 7 -323 4 . 00640 03325 0281

H.10.1 G.1435-4xEX-BORNO 0.4474 - 0.500 4377 0404 0.05263 1687 1274 3410 -0 6430 0.0020 ) 450

H.10.2 G 14354xGWAGWA 01316 2 868 -1.912 0412 -0 00789 440 -710 -178 4 0.2070 0,079 -6 894

H 103 G 14354xGBR735 -0.3158 -2368 -2465 -0.009 004474 2126 -361 -162.6 04360 NN0775 7 343

H.1L1 ACC 10069-2xEX- 04474 -2833 0n.211 <1237 011930 4200 08 9* SHR 0 02070 () 2780 11 I62%
BORNO

H.11.2 ACC 1009-2xGWAGWA  -0.1316 4.035* 5.921 -2.921 004123 -342 2000 <112.4 1 8070 -0 504 9 057

H13 ACC 1009-2x GBR735 -0 1842 =1,202 -6.132 3 138* 007807 -105 8 -180 8 1356 -1 0140 () 2625 2 0s

H.12.1 BUDUMA GERO 712-2  -0.3860 1.000 -8.123 3430* 01404 =263 20 - 36.0) 0} D370 1) O8R? .0 886
X EX-BORNO

H.122 BUDUMA GERO 712-2 L.O35)** -11).132** 1 088 -3.754° 002544 262.0 1331 16 -1 0930 00721 IR
N GWAGWA

H.12.3 BUDUMA GERO 712-2 06491 -0.868 7.033 1323 001140 -2356 -1552 355 6 1 0360 01608 1L.00s
x GB 8735 . :

H.13.1 ICMVS8908xEX- 04474 -0.167 -9.789 -1.570 -0.14737 0.0 18.0 240.0 -1 0765 0.0280 22 954
BORNO ! !

H132 ICMVSS8908 x 01316 1.702 2.421 0.746 003789 - 507 -19.9 -734 04263 01301 1182
GWAGWA

H3. ICMVSRR908 x GBR735 -0 3158 -1 535 7368 nx2s 020526 07 (I 166 6 1 5026 0123 1772

Hg . G 141-3x EX-BORNO 01140 -1.165 |.877 2414 0 03070 - 30 252 2501 RINILLTS 404220 3101

t14.2 G141-3x GWAGWA -0 4649 2202 -4.912 0412 014123 - 2487 -173:2 181 3 0 70896 0 6406 2 88

H 143 G.141-3x GB8735 0.33509 -1 033 1033 1 99] 017193 363.7 (480 2312 (7601 02275 &g

H.151 G 147-3x EX-BORNO ) 3526 20667 18544 1) 396 A 08070 = 3372 -1373 2158 A 7203 1) 2380 L9587

1152 G 147-3x GWAGWA 1316 4202 -13.246 ) 388 404123 - 1734 -897 -43.7 12737 030 1ntl

I.153 G 1.47-3x GI38733 06842 -3 333 -3.298 009 0293 Jine 2470 2306 A0 3474 2075 3477

H.16.1 ACC 364-1x 1EX- T0326 1 813 R Q004 014737 - 1563 IR 4175 763 0400 11
BORNO

H.16.2 ACC 364-INGWAGWA -0.1316 1 22 -7.912 Joj2ee - D3TRY 1380 <RE 4 -278.9 1237 1 3300 0l

H.16.3 ACC 364-1x GII8735 01842 -3 033 16035 -3 509 010326 2944 204 8 096, 4 119320 A 1375 1183

H.17.1 ICMV 93501xEX- 04474 ] 333 2877 1.5096 0 OR30A JAT R 2800 4* 312.7 12901 () DU In

BORNO




Appendix 9 Cont.

Hybnds PEDEGREE Tillers Days to Plant Panicle Tanicle Head CGiran Grain 1000-seed Crude Threshing
50% height length width(em)  weight weight Yield weight (g) Protein ("a)
flowering (cm) (cim) (kg/ha)  (ke/ha) (kg/ha) { o)

HI172 ICMV 9350IxGWAGWA  -06316 -R.298** 2588 1.412 012544 -06 4 -199.01 -2892 -1.2096 -0 3904 00630

H.17.3 ICMV 9350 1xGRB 8733 01842 6.965** 10463 3009 021140 -141 3 S13 1234 0807 (2925 2368

H.18.2 ICMP 94392xGWAGWA -0 2982 -0.965 1.921 1.246 0035877 1186 1438 1715 09737 03 12 183

H.18.3 ICMP 94592xGB 8735 00173 2.298 -3132 -1 675 007807 = 1515 -1890 S35 8 0 8974 {673 N ek

H191 ICMP 91103xEX- 02193 <1 500 2211 0070 004737 1757 -116.1 2865 -0 3070 01470 1433

* BORNO » . '
H.19.2 ICMP 91103 x 112018 ) 632 19421 2 246 -0 10789 366 169 1) 1711 L1503 (11306 -2 214
- GWAGWA

ol 193 ICMP 91103xG13 8733 Boi7s 21432 21 AR 2175 0153326 - 140 -328 1154 003000 0 n7s I Tul

SE + (1 3860 1. 7857 110208 1 3304 0.1 180 161 Q0 130 4238 2512270 0n 910y 0noHsd 3807

1.8 3% ) 7561) 347997 21618 29996 02325 317338 2353633 408 283 | 7854 1R Y7l

LSD 1% 05943 435990 2841 39423 0.3033 417072 335927 634 §8Y 2 303 CLESE . HRIST)

*®.** Significanmt of 3% and 1% level of probability respectively
Note: (H1. 1) = Gl 6-2x Ex-lBomo. (2 2) G175 1 s Guagwa ('3 3) G I22-225GBIBT35
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Appendix 10

Estimates of Specitic Combimg Abihty eSCAettects for elesen charaters m pearl mnllet o) ageandi. 1990

e S
ybnds PEDEGREL Number of PDansto Plant wicle PPamcle Hesd weglt Nﬂ..: & G HOO0- s Crnde T nehng
Tillers 004 herght length widthiem) (kg weight Yield werght (g) I'rotem R
flowenng (em) (em) (ke/ha) (ke/ha) "a) o
HLI G L6-2xEX-BORNO 16579 1.377°* - (.82 -1.(KK) 00018 363 22 1966 -0 1033 -).222] -1 992
H1 2 GL6-2xGWAGWA  -21579** 1018 1344 L84 40430 2308 438 L1276 01605 01884 0.200
H13 G I162xGR8735 0.500 0.360 -12.61 2184 ) 0:412 194 5 1460 1242 - 0553 TEIE 1792
H2.1 G L75-IxEX-BORNO  -08421 2.623** 54 -1 167 02518 TOR 0% ~j53 2% =300 6 -0 (H8RAG 415 1821
W22 G L75-INGWAGWA -0 6379 0018 401 1649 930 1903 84.7 =701 -0,1228 412008 -2 013
H2.3 G 175-1xG8735 1.500 26400 - 993 0482 A) ] 38K 5777 08 3 707 08114 nimn -1R77
H3.1 G.1122-2x-BORNO 0.3246 -0.340 3R .60t 1.500 D 1184 -2349 -1229 -142.4 11281 RA20* LK
H3.2 G.1122-2x- 10088 -1 149 23 11 2184 02263 1770 -945 1154 -12561 00316 0o
GWAGWA
H33 G.1122-2x-GB8733 -] 3333 1.693** 1555 1).684 0179 4119 2173 2579 01281 1 B105* A RIR
;_.. G L163-6x-BORNO -0 3421 -—.:__ 1118 0 833 00518 2152 -2 4 -222.1 4219 00379 =143
‘H4.2 G LI6S-6xGWAGWA 13421 0.684 s -1.851 0.1570 3752 2699 314 -1) 3061 00724 1,995
H4.3 G 1L165-6xGB8735 -1.000 0.026 -16 61 1018 1 2088 -160.0 “H27 UK 017281 108 290
5.1 G 1296-1xEX- -0 DORY 0.789 1601 A0 167 IRE S| 08 3 24940 -384.) ) 386 0aq2 180
BORNO
5.2 G L296-INGWAGWA -0 3246 0,684 -373 3 A5 0263 2T S188 6 454 02272 L1035 TR
H33 G 1L296-1xGB8733 1.3332 o] 47w 1018 3 5]18* 0.7y HRG I 4377 33U [EIRE] 20 30 AL
6.1 G 1 35923xEX- 14912 4.5 178 2 167 0108 34 6 2181 932 I 02X 01470 02
BORNO
162 G LIS9ANGWAGWA -0 846 () 851 - 0106 GREL 00570 7004 165 U2 -1 1361 432084 i
116.3 G 1.359-3xGiIBR735 13333 -0 307 -8.11 2018 A} [388 346 1967 RN | 4Ty 0 O6hS RS Y
H7.1 G L363-IxEX- 46754 04356 <1282 2667 A 09K2 70 23072 196 1 IR IR 027 |40
BORNO
17.2 G L363-INGWAGWA 1) 3088 -0 149 -t [y i1 ug2 02370 4145 12 BE6 T TRIE 1 )53
173 G 136315038735 01667 20307 |8 80 S0y A1 1388 - O Sl 411833 Arii)as | &5
LIS | G363 BORNO 015749 41A0 ST 1 17 A1 82 1221 RS 1514 TR A Y ays
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Appendix 10 Cont.

Hybrids  PEDEGRER Number  Dinsto Plunt Pamcle PPaniele Head werght Gram Girn 1To0seed  Crde uestine
ol Iillers  50% height length width (em (kg weight Yield waeightig)  Protem (L
» tlowering (em) {cm) -(kgha) (kg/ha) (o) .
H8 2 G LIGIANGWAGWA 0.3421 0.851 -0.39 1018 0.1570 715 457 - 461 -11.5728 -0 1584 0179
HK.3 G 13634xGBR73s -0.500 -0.307 305 0649 -0 0088 1936 1475 1083 ) 2886 0.1703 22683
H91 G.L410-8xEX-BORNO 1.1579 -1.044* - 649 0000 -0.0482 958 686 2016 -1.0386 00621 D067
H9.2 G 1410-8xGWAGWA 06579 -0.649 12.77 0184 0.03570 - 148 - 90 1274 1. 4772* 02416 0147
H93 G.1410-8xGBY735 A3 500 1 693%% -578 0183 -0 HORS -%10 - 597 =741 14386 -0.1793 0214
H10.1 G 14354xEX-BORNO £.6754 | 456%* 918 -1.000 00316 ~109.2 -817 141 0.6281 02221 0 828
HI10:2 G 14359xGWAGWA (1.5088 -0.149 -22 56 -1.681 01737 1462 782 1136 0,706 02616 ) 382
HID3 G 14354xGRBR735 01667  -]1307* 1339 2684 -0.1421 <370 13 1276 00781 H 0393 Ay 6
HILL ACC 1009-2xEX-BORNO (14912 1 436+ - 966 -0 333 02316 100 2 T48 6l 00719 10370 0714
H11.2 ACC 1009-2xGWAGWA -0.8246 -1 149* -12.89 D018 0.1237 918 927 208 6 0.7439 02716 1 82
HI1.3 ACC 1009-2xGB 8733 {1.3233 -0.307 2255 0).351 01079 192 3 675 2696 6719 ) 3295 22871
Hi2.1 BUDUMA GERO 712-2x  -0.3088 -1.211* -2 82 3500 01518 SSM 60 23092 6344 -0 4386 03679 “IR17
EX-BORNO
Hi12.2 BUDUMA GERO 712-2 x 0.6754 0316 -1 6 £ 184 00930 S8 8 032 432 | 04272 S0 40K IR27
GWAGWA ,
HI2.3 BUDUMA GERO 7122 x {1667 13268 389 -3316 -1 0388 4132 2440 2024 nold 01305 ] 9
G 8735
1131 ICMV 88008 « IFX- 0.3246 071 -4 16 A 167 01084 L1073 280 S1311 0 17 024210 TS
BORNO
132 ICMV RROOSNGWAGWA 00RE (AL 353 ) 44 17603 23610 1074 87 ARG 01216 TR
HIZR ICMYV R8908xGI 8733 413333 -0 974 008 A48 0179 486 803 60 RINIIAE RS T
Hi4 G 1-AEX-BORNO AV 088 1711 1401 -1 R33 01018 J310 2373 1700 e TRERL () fie
HI4.2 Gl J1-ANGWAGWA 01754 0181 <A TE 0482 -0 330 622 768 o7 41 250] A 18 11
143 Gl 138013 8733 AV 167 1,320 , 1338 (RS 02412 TN . S0 A 284 107K 0 s ¥ ¥s
1151 Gl d7-35EX-BORNO -1.3421 0711 26,84 167 NIRRT 183 277 e AT L TRl 2
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Appendix 10 Cont.

Hybrids PEDEGREE Number of Davs to Plant Pamicle Ponicle Head weight  Grun Gram 1000-seed Crude 1 hreshine
: Tillers 50% - height length width (cm)  (kg/ha) weight Yield weight (gy " Protem (")
flowering (¢m) (cm) (kg/ha) _(kg/ha) (%)

H15.2 G L47-3xGWAGWA | 3421 3.184% -15.39 -1.018 -0.1596 <1573 -390 3 6324 -0.8061 0.0816 -1 746

H15.3 G.1. 47-3xGB 8735 0.0000 -2474%* 1145 0351 0.3746 4390 1180 748 4* (1 8281 ) 1595 517

H16.1 ACC 364-1xEX- -0.5088 021} -31.49* -3 -0 1982 346 2670 637 107w DRI 1 870
BORNO

HI16.2 ACC 364- 01754 -1.316* %23 1482 02070 0 20400 174 % ) 13610 03716 ] 232
INGWAGWA

H16.3 ACC 364-1xGB R735 (13333 1.526% 32720 -1 149 10 0088 706 28 1 12281 1 2403 ST

HI17.1 ICMV 93501xEX- 088 1123* 468 Rz 0, 1684 K3 | = 3750y {34 H0719 09279 12335
BORNO

H17.2 ICMYV £.8246 -1 .482% 00,56 -1).351 00263 1655 22936 1306 0 4939 06584 ML
9330 1xXGWAGWA ;

H17.3 ICMV 93501xGB 0.8333 0.3600 -1 11 0482 01421 23936 2793 -191 9 04219 -0.2693 A1 632
8735

H18.1 ICMP 94592xEX- 01754 0877 7.68 3167 00318 4246 2986 4342 0.2947 0.1379 1 302
BORNO : ! :

HI8.2 ICMP 0.5088 D018 -1.56 5 649* 00930 RO o 407 1) HI0R HOs16 280y
GJSO2NGWAGWA

HIR.3 ICMP 94392xGB 8735 -0 3333 ). 860 601 -2 482 012 A 297 2 -89 AP0 01893 12

1191 ICMP 91103xEX- 04912 2.289%° 249 41333 002149 120 289 2756 (N EE 01079 N8
BORNO

HI19.2 ICMP 4,326 -2 816 1527 3082 0000 I8 20) 4 142 6 03272 01716 2 A0
GUIOANGWAGWA

1193 ICMP91103NGB 8735 -0 T2 0326 1278 -1y 01246 SRR 2627 1181 o1 TR8e A1 2794 R

SE + 07811 1.5354 157362 26939 01964 315139) 2202004 1271793 07140 1 3700 2 v}

LSD 3% 1 331 103 83 32800 1131839 617712 131 610 od1271 1 399 n 7232 3Ty

LSD % 2012 1.355 40 3363 (69393 0,307 811.943 367200 842814 1 8393 0,933 T4

* wh

Note: (11.1)

. = Q. L

Signiticant of 3% and 176 level of probability respectivels.

6-2 % Ix-Bomo. ("'2.2)

. = - "
G 75 -1 s Guaagwa o 33)

G112 222 GBI T3S
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Appendix 1 Heterosis of hybrids over mid-parent and superior-parent { Mo x 11P%) for eleven characters in pearl mallet (Samaru, 1996)

Hybrids Pedigree Number of Tillers Days to 30% flowering Plant height (cm) ‘unicle length (cm) Pumele width (em)
. MP He MP ~ HP MP 1p MP :W. MP Hy

H1.1 G.1 6-2 x Ex-Bomo =T1.43%* 75.00%* -63 64 -66.67** 54 -37.72%% T.74%* -17.09** ~4.00** =20.00**
H1.2 G.16-2 x Gwagwa 14.29** 0.00 66.67** =71 43 682 5.22 11 46** 10.84** 1.92%* -11.67**
H1.3 G.16-2 x GB38735 £0.00%%  -66.67T**  6923%  _75.00%* 7.89 821 8.73%* 616" 20 00** 500%
H2.1 Gl ,.3._ x Ex-Bomo -33.33%* 3333 (.00 -16 67** 11.55 072 650" ;::.q... J 150 STy
H2.2 G.175-1 x Gwagwa 0.00 000 =27.27°* |2 86** -1 .63 846 7.75% 045 16.67%* 7.69**
H2.3 G.175-1 x GB873s <1111 33 3300 (.00 =23 6Ue 10 68 1.79 0 27ee 0.00 3] 5. 9.(2%
H3 1 G.1122-2 x Ex-Borno ~ -20.00** -33 a_..... -Gl -66 67** 1.43 0.71 . 4.21 432 5387 -7 550"
H32 G0 122-2 X Gwagwa 2000 0.00 =27.27%%  -12.86%* -1 83 567 176 063 IR 377
H33 G.1122-2xGB8733 22500 S50 .00% -16 67 -12.30%* 809 22340 12.90%*  _jys3 20) 3= 00

H4 Gl 16356 x Ex-Borno  -2000%*  .33.33%* | ]]**  _31 313%s 606 .72 342 =142 31 9. 3] e
142 Gl 165-6 x Gwagwa 20 00== -33 33 =20 00% -2 86" 275 077 1) 84" R GR** M B g -3 9)e*
H4 3 G.1 165-6 x GBY735 S0 e -0s (KT 27.27%e =12 50 ofl -8 80 6 R0* 9 760 B i gqee
151 Gl 29G-1 x Fx-Borno  30.00** 0N -27.278e =33 33 260 .72 £H 31" 727 1200 (i
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Appendix 11 Com

Pedigree Head weight (kg/Ma) Grain weight (kg/ha) Gt Yield (kg/ha) HO0O-seed Weight (g) Crude Protein (%) Ihreshing 4)

Hvbrids . ) ;

Mp HP Mp Hp MP Hp Mp HP MP HP MP e
H1.1 G 16-2 x Fx- 0 0.99 0.00 -8 48 -35.71 -50.37 0 239,90 230 % =37 729+ 1361 {1 1) 8 04 647
H12 Gl6-2x Gwagwa 0.00 -2.00 494 -1.29 -23.89 -24 08 <17 9gee 2] 49%= 23 1 7%* <24 7] -2 44 -2 9]
H1.3 Gl6-2x GB8735 -14.02 -19 30 =79.24 -81.37 =79 56 -833) S5 6Hyee 6| 49 19 6o =31) Tyee 27 )13
H2.1 G.I75-1 x Ex-Bomno 5.26 1.96 =24 81 -29.12 1917 2313 -26 (5% 349)* 440 -15.30% 20 0 66
H2.2 G.I75-1 x Gwagwa 870 417 26.17 876 1148 -5.80 12.64% 5.43ee -25.49%e -27.32%e 4.11 159
H23 G751 x GB8735 <495 - -1579 214 -1 98 44 153 62 680+ 29.24%° 13040 1.30%e 128 .264
H3.1 GI122-2 % Ex-Bomno 417, -1.96 -60 3R 6918 -64.19 -72.37 =38 5% <16.75% 43200 -3.97%e 016 S
H3.2 Gl122-2 ¢ Gwagwa 753 4.17 -13 28 -37 30 -5.84 -37.10 1. 162 24 36 1138%e 02w A 63 =47
H3.3 G.I1122-2 x GB873s 7.84 -3.51 2683 1743 3347 1914 2] 6gee -18 Roee I8 32%e 2. 16%* 0 Rs IR
H4.1 Gl 1656 x Ex-Bomo -9 80 -9 80 -1 93 -1 93 1729 17 29 26678 2R 67 fr )= RIEE Y Y
H42 G.1 165-6 N Gwagwa 19 10 10492 =12 =38 66 -5391 -4 10 -28 07 =19 e <7 ) 2%* =13 7y 197 2ol
H4.3 Gl 1636 GI38735 6.12 -8.77 =21 45 -I8 15 =21 .20 =52, 14 ~16 33%e o LU (A T7.37%» S UL 126 268

H5.1 G.1296-1 § Ex-Borno 12 30 -17.65 ..,E 75 -54.33 -3 82 -4 26 -28 _:_..- ~15.9%s TR -12.39¢ 108 T
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Appendix |1 Cont

Hybrids Pedigree Number of Tillers Dass to $0%a Howering Plant height (cm) Panicle length (¢m) Panicle width (em)

: AP He " AP He AP Hp AP HP AP ne
H5.2 G.1296-1 x Gwagwa 100.00** 3133 S0.00** ~57.14** -1 62 162 6 56* 451" 11.58** 192
H5.3 G.1296-1 x GB8T33 -14.19%¢ 50 000 -7 6Y** 225000 -4 46 17.79 19.35%* 4 23¢ 12.56%¢ 11 760
H6.1 G.1 359-3 x Ex-Bormo 3333 -33.33% 11 e -31 330 367 -6H.99 -1 88 =505 -22 39** =1 (R
H6.2 Gl 359-3 x Gwagwa 3333 -33 33°* S0 00** 42 RO 623 1049 19.10** 13 32¢* 227 A TR
H6.3 G 1359-3 xGBRT35 3.3 3T 330 27 27** S0 00 -1.27 -18.18 14.21%* 250 -17.83%* 4i62**
H7.1 G.1 363-1 x Bomo 12 864+ =50.00%* S0.00%* 0.00 038 -S04 R.57ee B R 17.24** RS
H7.2 Gl 363-1 xGwagwa - 14.29** .00 e 12 Biivw -394 -6.15 16.69** 8.13** ° 29.67** 2n.5300
H7.3 Gl 363-1 x GBBT3S =20 00** -33 33" 0 00 -37 5= 092 -11.29 28 45%¢ 18 25 R 17020
HS.1 G 13631 x Ex-Borno -20.00** -33.33%* 111 -16 67" 800 -17.27 -0 Ry 24 (e RO A0 e
H8.2 G 13631 x Guagwa 60 D0*e 66,67 4000 SRELL - 56 PS4 6 86* 1 38 17 3| % I (7%
H8.3 G1363-4 \ GB8735 -50.00%* 66 67 -27.27%° St nyes 1.2 -18.02 I8 38*" 9 piee 737 <15 Oy
H9 1 G 1 410-8 x Ex-Bormo 6O N 33 33 SR Oy (T 071 o142 1] Towe RANTS L 3 Ix*" o il
H9.2 G 410-8 § Gwagwa 200 00%* 0.00 BERELL 57 |4 REIRE] .11 89 167 406 ] 35 ) s3ee
:.c.u G 410-8 x GIIRT3S =S 00 OO (T** ) (" -6 S 443 1702 2799+ |5 TRee 20 ]| e o LTl Kt




107

Appendix 11 Cont.

Hybrids Pedigree Head weight (kg'ha) Grain weight (kg ha) Grain Y ield (kg ha) 1000-sced weight (g) Crude Protein (%) Threshing (*s)

. MP e AP HP AP np MP - HP MP Hr MPe Hr
H5.2 G.1296-1 x Gwagwa -1.08 -4.17 -11.74 -34.66 -1744 -42.50 82.11°* 22.03%* -1.39¢ 48] -1037 <1446
H33 G.1296-1 x GBR73S -192 -14.04 1443 ~24.41 2448 -22.36 43.03** .a..u.w.» 20.10°* R66° 41 1030
H6.1 ©C.1359-3 x Ex-Borno 2203 31 M -59.03 6618 6274 66 56 -2R.99°* <3341 6.96% 2.36%* -2.46 513
H6.2 G.1359-3 x Gwagwa -1478 <26 87 -12.11 <5564 5220 6490 -38.77% <3128 1L.72* <14 94 227 a2
H6.3 G.1359-3 x GB B735 2258 -28.36 21.45 -17.68 2.0 -19.96 41.40%* -1.06 27.01°° 4130 D.RY 192
H7.1 G.1363-1 x Borno 1.08 <784 811 -2029 <1431 24.00 3237 <A 0N 12 00** “2.R0e 7.51 bk ]
H7.2 G.1363-1 a.ﬂiuns.- 144 -208 1480 25.58 4278 28 %0 39.41%* 3132 6.05% © L5780 197 163
H7.3 G1 363-1 x OB873S 1919 1%) 0 8% AT 3300 060 71 3% 1 120 1127 7700 sy 108
Hx €31 3634 x Ex-Horma X 00 s 8y 2627 632 sS40t 2540 wiee 26 Ve 166204 HRLIE "y nt
Hx2 G.1 363-4 x Gwagua 09 40K 23 $7.59 A0 6510 29310 42 1t AT G0 FIRALL T RAL Ty
H&3 () 3634 x GIET7)4 R R.77 IR0 2467 229} 5% 1 32 kD" 51 9t = LA 26 ThS THt
H91 G.1410-8 x Ex-Bomo 1.0% X8 R &R 562 17 4 1939 2017 19 8400 424800 Aqrngee 068 284
H9.2 G.1410-8 x Gwagwa 435 0.00 -20.81 -54.32 -38.21 65 80 <2333 53.0j° «20 51 ** R4 =177 317
H93 *G.1410-8 x GB 87158 297 R.77 37 %6 76,60 6507 -81.36 -16.20%* 69 00** 298 17780 *96 284




Appendix Fl Cont.

Hybrids  Pedigree Number of Tillers Days io 30% Plant height (cm) Panicle length {em) Panicle widih (em)
flowering
. MP HP MP HP MP HP MP HP MP 1"y
H10.1 G.14354 x Ex-Bomo 60.00* 3333 LI L1667 3385 -10.07 B.64%s 23,928 6 3= 6.0
HI10.2 GI 4354 x Gwagwa 20.00%* 0.00 0.00 SRSTR 1120 1,62 1.60 7w BXIIL RONEEY
H103 G.14354 x GB 8735 25.00% S000% 9097 2300% 977 -19.83 201 ERED a0 75 RIS
HIL1 ACC 10092 x Ex-Borno ~ 60.00%*  3333**  [L1I**  _16G7** 000 -11.51 B15%* 19.96%+ -65.80% 2381
HIL2  ACC1009-2x Gwagwa  -2000%  -31.33**  4000%* .57.14** 886 077 42 068 J215% 25400
Hil3 ACC 10092 xGB 8735 -0.00 L3333 009%*  3750% 149 ¢ 467 2.13 -g.44%e 20.41%% 6.33%%
Hi2.1 Buduma Gero 712-2 X Ex-  «20.00%* 3333 5923% 7143 214 1.42 A1032% . 20.32%% 25.30% 20.98**
Eomo - .
122 Buduma Gero 712-2 100.00** G6.G7* 42860 A2RGY  -185 567 3.09% 8] 1450 f AT
Gwagwa
M112.3 Buduma Gero 712-2 X SSOARpe* HHATHE SN0 B2 St 213 1844 19.67 -3 IR 6 28+
GB8735
HIZ.) ICMV 8890 x Ex-Bomo ~ 20.00** 0.00 S000%F 6667 645 © -3.04 167 23,207 TAyee 250
F13.2 ICMV 88908 x Gwagwa -20.00* S23.33%F 0 3333FF 3704%* T -1.34 45 -t} 45 DRI L CRIEE
Hi31 ICMV 88908 x GBB735  -30.00% 66.67% D00 A750% 345 3,67 33890 26,73%* 30 134+ 37040
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Appendix 11 Cont.

Hybrids Pedigree Head weight Grain weight (kg/ha)  Grain Yield (kg/ha) 1000-seed weight () Crude Protem (% Threshmge (2
. (kg/ha) :
MP HP MP HP MP HP MP Hp MP Hp MP HP
H10.1 G14354 xEx- 549 -5 88 127.05 294 16392 101 45 118.25% 98 80** 940" 21 05" 017 10d
Borno
H10.2 Gl 4354 x Gwagwa 6 82 -2.08 76.30 19.53 2338 -18.20 <147 3. 3T 11304 1207 033 URTL
H10.3 G.1435-4xGB873% 309 -12.28 2642 21.76 36.36 -17.82 24.73%* «14.25%* |3163ee L1087 01l o |
HIlL1 ACC 1009-2 x Ex- 1.05 -5 88 76.77 50.08 127.62 10372 126.67** 14T 24190 14 (7" 323 LR
Borno
H1¥.2 ACC 1009-2 x -2.17 -6.25 -59.01 -67.80 -71.66 -78.90 =537 HL 6T {1207 6.32°* 6H.33 =3 [y
Gwagwa
H113 ACC 1009-2 x GB 195 -I579 :14.50 ~10.95 -18.05 4641 9:19%* -23.12%= [3.-49% I o X946 ¥4
* 8738 . :
H12| Buduma Gero 712-2 -300  .784 -51.67 -62.02 -35.49 6139 -28.41°%* 1 1 R 1] HRET LD 2,70 ‘
x Ex-Borno
H12.2 Buduma Gero 712-2 2.13 000 -5.45 -30.62 -30.03 910 19.003** o ] R 0. The" -32 I8 -2 87
x Gwagwa
H12.3 Buduma Gero 712-2 -0 97 -10.53 -62.73 -75.55 -65.74 7796 43 5] £33 1ues IS nTes R E R Xag
x (GBR735
13y JCNIV 8890 x Ex- 6.93 5.88 -1.45 -34.51 9.09 2149 66.55** =30, 30" SR A 2.1n s
Borno
H13.2 ICNIV 88908 x 1200 1200 57.15 57.15 -62.20 -62.20 -13.19%* 314y 2 [7es QX7 000
Gwagwa
H133 ICNIV BR90R x 21350 [ENIS -10.24 ~7.03 -5.48 =4 63 <) 26** T H)ve hell 1 St fYnsee 1Ry \

GRR73s
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Appendix 11 Cont.

Hybrids Pedigree Number of Tillers Days 1o 50% flowering Plant height {cm) Panicle length (cm) Panicle width (em)
MP HP MP HP MP HP AP HP AP HP

Hl4.1 G.141-3 x Ex-Borno -25.00%* -40.00** -11.11** -33.33% 296 0.00 -10.11 -19.24%* -6.00%* -21.67%*

Hi42 G.141-3 x Gwagwa -50.00%*  -60.00** -20.00°* -42 86** 5.75 5.34 406 406 9.62%* -2.00%*

Hl43 G.141-3 xGB8738 2T.2ATe* =33.33% -9.09%* -37.50%* 222 -12.21 3.29 -11.29%* 26.32%* 0.00

H15.1 G.147-3 x Ex-Borno 50.00%* 6667 -25.00** -50.00%* 258 0.00 19.59¢* S 0d0° (L R2** -208%*

H15.2 G.147-3 x Gwagwa -20.00%* -33.33%> -55.56%* -71.43%* 7.63 6.82 16.88°** 1.58 G.32** -2.(0R**

H153 G.147-3 x GB873% 0.00 -33.33* 40.00** -12.50%* -3.54 -17.42 uw 0yee 30 28~ 20 48 4.17%¢

H16.1 ACC 364-1 x Ex- -.Nc.cc_-a -33.33*= 25.00%* -16.67** -1.45 -2.16 -4 80* -19.06** 2]1.28%* 556
Borno

H16.2 ACC 364-1 x -20.00%* -33.33%* =31.11%* 42 86%*. 487 -7.30 5.64* 068 46 94 31,33
Gwagwa

H16 3 ACC364-1 xGBR73S .23 00** -50.00** -20.00%* -50.00** -11.69 -25.55 24.29%* 12.820e 25.840e 3.70%*

H17.1 ICMV 93501 x Ex- 33.33%" 33.33°* -25.00= -16.67** 11.28 -153.11 1.43 1700 12 =" d.26e
Bomo

H17.2 ICMV 93501 x =33.33%* -33.33°* -33.33% =57.14% -29.18 -30.00 15.58e" 184 I A8 ** 12, 77%¢
Gwagwa

H17.3 ICMV 93501 x BN -33.33" 0.00 -37.50%* -4.98 -17.32 12.07%= -1.52 7.32* -(). 38"
GB8718

H18.1 ICMP 94592 x Ex- 20.00* 0.00 -25.00** -50.00** 10.17 -647 -6 86" =20 68** 200" -1R 33
Borno

Hig2 ICAIP 94592 x <2000 -33.33%* =11.11%* -28.57** 8.37 -5.38 Jon 248 ST -8 13

Gwagwa
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Appendix 11 Cont

Hybrids Pedigree Head weight (kg/ha)  Grain weight (kg/ha)  Grain Yield (kg/ha) 1000-seed weight (g) Crude Protein (%) Ihreshing (%)
MP HP MP HP MP HP MP He Mmr nur MP HP
H14.1 G.141-3 x Ex-Borno 7.87 -5.88 -9.08 9.7 9.78 4.85 40.33** 19.10** -112 3. 71 1.02 1.02
Hl42 G.141-3 x Gwagwa 6.98 “4.17 -51.45 -56.14 66.19 -71.60 -64 B3** -65.38%* =23.57%¢ -31.03%* 12 48 10 .46
Hl4.3 G.T41-3 x GBE735 . 1789 -1.75 21.23 6.73 . "205 -12.85 cd B L 8469 19 14°* -1 33" 411 407
H15.1 G.147-3 x Ex-Borno 1.01 -1.96 -13.28 -38.60 2225 -21.00 26.10** 12.29** 3 R]** 2.29°* 202 -1 17
H15.2 G.147-3 x Gwagwa 6.25 6.25 -10.20 -39.82 0.25 ~40 80 21.20%* =23 39** 14 T8 W57 = 307
HI15.3 Q._b...__.u xGB873s 10 48 1.75 7833 943 9480 850 8].28** m.,mm: 1602 Qe -2 1Y -3
H16.1 ACC 364-1 x Ex-Borno 562 -7.84 5.12 -36.75 13.42 -33.76 13.14°¢ "23.94%* -1.81* 9. 3300 116 -0.63
H16.2 ._Lhn 364-1 x Gwagwa 9.30 -2.08 .u,f. 4398 -19.20 -55.40 -5.63% 34.89+" 62 =747 1A 14
HI6.3 ACC 364-1 x GB8735 1368 -5.26 . 68.86 -6.19 7541 -6.33 156.30** 48 30°** 0. 71 ~7.19%* 522 327
H17.1 ICMV 93501 x Ex-Borno 12 30 5.88 161.36 6441 246.15 110.82 167.32%*  84.98°* 35040 3488 016 =346
H17.2 ICMV 93501 x Gwagwa 1828 14.58 -31.63 -58.60 44.67 -68.60 -24 60°* =52,52°* 17 Jue =28 16e* SR -7.2%
H17.3 ICNMIV 93501 x GBRT3S | 1.96 877 7.86 -38.47 16,89 -36.59 I =22 04 21 677 Sl L e in .63
HIR ] ICMIP 94592 x Ex-Bomo 196 1.96 -11.74 4122 -1.06 -39 74 28 02%* =11.00%* 4, 3e° togee Tl 2 I8
His2 ICMP 94392 x Guwagua 707 i92 -545 -39 89 -5.20 =16.20 <9 |5 <42 sg=e R (i S BC A Ful L 1.9
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Appendix 11 Cont

Hybrids  Pedigree Number of Tillers Days to 50% flowenng Plant height (cm) Panicle length (cm) Panicle wadth (em)
. MP HP MP * HP MP Hp MP ©Hp MP HP

HI8.3 ICMP 94592  .25.00** -50.00%* -40.00** -62.50%" 18.32 16.49 550 -4 .35 316%* -18 33"
x GB8735

H19.1 ICMP 91103 50.00°* 0.00 50.00%* 0.00 -9.02 -12.95 -869* -22.48°* =} 1540 -28.12%*
x Ex-Bomo

HI192 ICMP 91103 100.00** 33.33** 55.56*" 0.00 -10.51 -11.54 951 2.7 1.85%* -14.06**
x Gwagwa

H19.3 ICMP 91103 14.29% -33.33% 0.00 -37.50 -5.88 -18.11 -7.93%* -16.24%* 707 -28.127*
x GB8735
SE + 0.529 0.459 2.706 2.129 16.585 14.364 2417 2.092 0173 0.153
LSD 5% 1.038 0.918 5412 4.658 33.170 28.728 483 4.184 0.346 1.306
LSD 1% 1.587 1.377 8.118 6.987 49.755 430.092 7.251 6,276 0319 0.459

*, **: Sigmficant at 3% and 1% level of probability respectively
Note: (Hy,) = G.l. 6-2 x Ex-Borno, (Hiz3) = J.1.75-1 x Gwagwa, (Hiz3) =G 1.122-2 x GB8735
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Appendix |1 Cont.

Hyvbrids Pedigree Head weight (kg/ha) Grain weight (kg/ha) Grain Yield (kg/ha) 1000-seed weight(g)  Crude Protein (%) I'hreshing (%)
MP HP MP i MP * HP MP HP MP *HP MP HP

HI8.3 ICMP 94592x 0.00 -5.26 -37.51 -63.09 -61.69 -79.22 44 0] 67.02%* 5:300e -18.61°* Joo 1.20
GB8735

H19.1 ICMP 91103 x 0.99 -1 96 50.13 =747 95.76 19.22 4).15%* 7.3|%e J0.30%* k Bk b -~ 67 -11 82
Ex-Borno

H19.2 ICMP91103x  0.00 20 134.73 39.70 124 85 27.60 TBB0**  20,81**  Goree .3 .45ee 306 879
Gwagwa !

H19.3 ICMP921103x 841 1.75 2N 25.21 4974 18.77 78.38°* 10.37%* 34 950 8 66 -119 R 63
GB873s ,
SE + 431624 230418 231535 200518 335605 290603  1.28) 09354 0 623 0542 B36R 7256
LSD 5% - 863248 460 836 463070 401 .036 671210  581.206 2.562 1.914 1 230 1 D81 1673 11S12
LSD 1% 1294 872 691.284 694,605 601554 1006.815 871.809 1843 2871 | 875 1 626 2511 21.768

®,**: Significant at 5% and 1% level of probubility respectively

Note: (H;;) = G.1. 6-2 x Ex-Borno, (H;») = G.1.75-1 x Gwagwa, (Hj3) =G.1122-2 x GB8735
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0+ Appendix 12: Heterosis of hybrids over nud-parent and superior-parent (MP% x HP%) for eleven characters in pearl millet (Bagauda, |446).

_ " Hybrids Pedigree Number of Tillers Days to 50% flowering Plant height {cin) Fauticle length fein) Punicle width fem}
- : MP HP MP HP MP HP MP Hp MP iy
H1.1 Gl 62xEx-Bomo  46.67**  -37.50%* 23.08°* 0.00 3.83 0.83 8 R6* 2.03 A1712%% 2RSTee
H1.2 G162 xGwagwa  -33.33**  42.36%* -9.09** -16.67** 5.98 3.33 6.69 1,65 -5.601* -23.38%*
HI.3 G.I6-2 x GB8735 6.67**  0.00 -9.09*" -16.67** 9.09 -5.26 6.82 084 ,7G4 -18.18%*
H2.1 G 75-1 xEx-Bomo ~ -16.67**  -37.50%* 28577 -37.50" 2.95 0.83 421 -6.96% L3284 6354
H2.2 G.I 75-1 x Gwagwa  33.33% 20.00%* -16.67%* <67 339 -5.00 -10.62%* 42625 2402 9.52%
. HZ3 T GU75-1xGBETIS  50.00%*  12.50%° -16.67"* 1667 600 (897  .92ges 2261%% 973 159
H3.1 G.1122-2 X Ex- -5.88%  A11.11% £.67%* -12.50% 127 0.83 -9.65%* teder 5.69%e -9.38%*
Bormo
H32 G 1222 x Gwagwa  42.86**  11.11"" 7.69% 0.00 169 333 5.56 249 SLT9% L 14.06%
- H3 GU122-2xGBB7I5  -52.94%°  -55.567 169" -14.29%* 700 176 13.05%¢ 3.00 1754+ 9 33+
H4.1 G.I 1656 x Ex- -14.29%F 2500 20.00** -12.50%* 383 0.83 9.57* 7754 < 6oen 11,500
Bomo
H4.2 Gl 1656 x Gwagwa  8§1.82%%  66.67* 7.69%* 0.00 427 167 0.36 415 150 BEYIAEL
114.3 G1165-6x GB8735  -41.86™  -50.00%* 769%* -14.29% 7.07 -7.02 0.86 050 Sguee K. 70%*
H3.1 Gl 296-1 x Ex- 909 37.50% -38.46%" 30,004 0.00 -3.3) 12004 LLUT**  %.ug%» -12.30%*

Borno
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Hybnids Pedigree Head weight (kg/ha)  Gramn weight (kg/ba)  Grain Yield (kg/ha) 1000-seed weight (g) Crude Protemn (%) Threshing (%6)

c MP 1P - MP HP MP HP . MP Hr MP He MP HP

HI.1 G.16-2 x Ex-Bomo -14.29 -14 29 -11.90 -32.19 -14.60 -21.76 ~29.87%* -32.04%* -24 48** -31.06** -3.16 462

H1.2 G.1 6-2 x Gwagwa -14.55 -16.07 -21.50 -39.77 -24.80 -39.94 -23.69** -29 88+ -16.01** -22.98°* -1.97 -5.26*

H1.3 G.16-2 x GBR735 -19.01 -24.62 23.83 -6.10 20.64 -847 13.80%* 0,93+ -12.21*" -20.42°* 321 3.00

H2.1 G.175-1 xEx-Bomo -862 - -1167 21311 -81.28 -68.96 -77.62 -17.12%* -36 48"* -15.79%* -18.05%* -0.32 -1.57

H2.2 G.175-1 x Gwagwa «19.30 -23.33 5.20 -26.93 342 -28.55 0.92%= -28.41°* V<3740 -5 85%* =343 -1 02

H2.3 5.175-1 x GB8T35 -28.00 -30.77 51.83 446 5L 0.97 45 74 0.14%* 7.29%* R.30° 3195 341

H3 1 G.1122-2 x Ex- 6.54 179 -33.92 <1889 -35.65 =17 54 -36 38** <44 34%= 13.09%* R 53=* -1.75 -2.53
Bormno

H3i.2 GI1122-2x Gwagwa =176 =741 -22.21 =10.02 -26.69 43 88 -31.05%* <15.21°* -} |§*= -7.38"" 316 402

H3i3 G.1122-2xGB8735  -1.72 -17.31 33.29 1.55 2242 9133 7.61** -18.15°* 10 40** 4.50° 15.30% 1417

H4.1 G.l 165-6 x Ex- 0,93 =536 -21.99 -23.68 -24.23 -27.06 -19.25%* -25.78%* -11.22** -12.12%* 7.89°* 547
Bomeo

H4 2 G1165-6 x Gwagwa 476 | 83 14 62 11.63 19.20 15.24 13.26** 9.73%* -3.55%* 404" 419 0.00

Ha.3 G11636xGB8735  -1724 2615 1.32 296 6.30 389 597 -3.06%* ¥ 42° 8 hEee 7 338 37

1151 G.1296-1 x Iix- -2.80 u_ 1 -59.69 6442 -39.46 .mu_cm. -36.64% -37.65" -9 98°** -18 _.“.. 740 >3

Bomeo
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Hybrids Pedigree Number of Tillers Days to 50% flowering Plant height (cm) Panicle length (cm) Panicle width (cm)

MP - HP MP HP MP HP Mr 813 MP . HpP
H5.2 G.1296-1 x Gwagwa 25.00** 0.00 9.09** 0.0u =215 -5.00 =291 -8B 47 -10.71%* -21.87%*
Hs3 G.1296-1 x GB8735 -9.09 *= -37.50%* =9.09%* -16.67** -3.55 -15.93 4.37 -B8.07%* 21.05%¢ TRI®*
Hé.1 G.1359-3 xEx-Borno  23.08%* 0.00 0.00 -12.50**  0.85 =331 11.97%¢ 7.01%* -7.96%* -11 86**
Hé.2 G135%-3 x Gwagwa 20.00°* 20.00** 16.67** 16.67** 043 -2.50 S -1362=" 19 61** 12.96**
H6.3 GI359-3xGB 8735 769%* -12.50** 0.00 0.00 0.50 -13.04 444 . -4.86 19.23¢* 1§ 81
H7.1 G.1363-1 x Borno -2.00 =12.50** 0.00 -12.50** 411 579 8 84* 1.85 13.79% 11 RGee
H72 G.1363-1 xGwagwa 8] 82** 66.07** 16.67** 16.67** 092 -833 027 130 27 62 T Ay
H73 Gl 363-1 aowau ~14.29%* -0.00 -16.67** -16.67** 4.40 -3.06 21.26%* 8 R1* 2.80%e -3 ) e
H&.1 G.1 3634 x Ex:Bomo 0.00 -12.50** -14.29** -25.00°* -0 87 =579 -0.74 =148 -3, 70 -] J 70
H8.2 G1363-4 xGwagwa 45 45+ 33.38% 16 67** 16.67** 044 -5.00 -6.51 «11.7y=" 3123%* -3 7yee
H8.3 G.J 3634 x GB8735 -28.57°%* -37.50%* 0.00 0.00 0.52 -11.01 340 -8.99* ). 5908 -IR J2°*
H9.1 G.1410-8 x Ex-Bormo 33 33** 25.00%* 0.00 =12.50%* 1.26 0.00 233 1 48 R.47ee L Wl
H9.2 Gl 410-8 x Gwagwa 16.67*= 0.00 0.00 0.00 0.00 481 220 -3 65 LT ) R - nyee
H9 3 GI410-8 xGBRTIS .20 00** 22500 -16 67** 16,67 793 -7.63 479 7 6ue 3 7ime LS (g
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Hybrids  Pedigree Head weight (kg/ha)  Grain weight Grain Yield (kg/ha)  1000-seed weight (g) Crude Protein (%) Threshing (%)
(kg/hs)
* MP HP " MP HP MP HP MP ° HP MP HP MP HP
H5.2 G.1296-1 x Gwagwa -2.86 556 4518 5181 46.80 -53.33 -37.19°*  4265%*  3.93%* 5.06% 088 103
H53 G.1296-1 x GBB735 -1034 22000 2511 818 24.91 326 1361**  -167 7.22%¢ 2.42%e -3.76 A0l
H6.1 G.1359-3 x Ex-Bormo 095 7.4 39.77 511 38 81 1885 48 .82 14.98%* 16.17°* 16.41%" 0.92 -3 24
"H6.2 G.1359-3 x Gwagwa 097 556 3,77 -1.20 30.53 6.74 60.00%* 14.29% 537" S610e 483 08"
HE3 G.1359-3 xOB 85 1754 22767 2007 -11.00 27.80 -12.36 1454%*  21.02%* 413 -12 80 .20 -2.65
H7.1 G.1363-1 x Bormo 0,97 -8.93 37.72 4281 -35.05 3573 -3205%%  -34.49* 958*° -13.62%* -1.41 -3.96
H72 013621 x Gwagwa 1485 7.41 14.12 436 2382 1652 2377 ..:.No.. 13,94 939 2.92 366
173 G11363-1 x GBE73S -1071 -23.08 6.05 4.5l 677 . 583 13.34** 088 5.18°* -8.65%* -1.59 244
He.1 G.1363-4 x Ex-Borno 2.86 -3.57 63.98 16.80 10090 4540 102.17°%  55.13**  |4.96**  661°° 0.16 359
H82 G.1363-4 x Gwagwa 16.50 1011 6837 19.61 87.74 3015 70.45%  21.04%*  T33** 000 20 539
H8.3 G.1363-4 x GB35 0.00 -12.31 69 .55 17.83 77T 18.61 75.43%  20.32%¢ 1083%* .14 147 0 30
H9.1 G.1410-8 x Ex-Borno 291 -5.36 -7.24 -331.86 ~1.87 -28 41 9.14** -13.720¢ -9.28°* -11 .86+ 0.16 -3.0
192 G.1410-8 x Gragwa 8.91 1.85 6.63 -33.60 9.9 -35.36 173100 39.77% 2401 19.90%e 107 030
H9.3 G.1410-8 xGB 8735 -3.57 -16.92 8.05 22393 4.23 22819 2.34% 28,15 593 13,490 -1.27 2.71
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Hybrid  Pedigree Number of Tillers Days to 50% Plant height (em) Panicle length (cm) Panicle width (cm)
: flowering
MP HP MP HP MP HP MP HP MP HP
HI10.1 G.14354 x Ex-Bormo -7.67** -25.00%* 0.00 -12.50** 3.60 -4.56 10.42* 461 =244 £.25%°
H10.2 G14354 x Gwagwa 80.00**  80.00** 0.00 0.00 1.36 -9.17 -8.74 JF . 32:500% -1.56%*
H10.3 G.14354 xGB 8733 7.69** -12.50** 16.67%* 16.67** 0.54 -8.91 15.82°* 639 21.05% 181"
HIl1.1 ACC 1009-2 x Ex-Bormo -7.67** -25.00%* 0.00 -12.50*  -1.3) -6.61 -6.58 | -5 sy =11 63** 18 57
H112 ACC 1009-2 x Gwagwa -20.00**  -20.00**  -16.67** -16.67** -7.89 -12.50 -14.16** -20.93ee 508 <11 43%
HI1.3. ACC1009-2xGB w..-uM -23.08%*  .37.50°* 0.00 0.00 4.17 -14.81 R43* -2.37 0.00 14290
Hi12.1 Buduma Gero 712-2 x Ex- -20.00**  .25.00°* -14.29%* 2500 204 -323 -0.29 =143 0. RTee -1.319%
Bormo g
Hi12.2 Buduma Gero 712-2 x 50.00**  28.57** 33.33°*  3333%*  .246 403 -6.46 -l14.62°%° I 850 .57
Gwugwa
HI23 Buduma Gero 712-2 x GB87335  .20.00**  -25.00°** -16.67**  -16.67** 385 -12.90 4.54 303 13 (e SRS
HI13.1 ICMV 8890 x Ex-Homo 7.69%* -12.50%* 16.67%*  .12.50°* 228 =744 525 203 -1ty N2 ee 1) 67%
H13.2 ICMYV 88908 x Gwugwa 40.00**  40.00°" 6U.00%*  3333%* 459 -5.00 1.03 111 3nee UBIL 1 7%
H13.3 ICMV 88908 x GI38733 -23.08%* -37.50°* 2000 ("0 130 *-4.08 9.97* 278 -1 R2** -1 0p*e
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'Ill.llull“".lllll //’
Hybrids Pedigree Head weight ¢ keha)  Grain weight (kg/ha)  Grain Yield 1000-seed weight (®)  Crude Protein (%) Threshing (%)
(kg/ha)
MP 1P MP HP MP HP MP HP Mp Hp Mp HP
S~ . . 4
Hl10.] G435 ¢ Ex-Bomo 6.80 -1.7% 12.52 4.6] 19.20 17.37 35802 33.22% .69 12.50% -1.66 -7
Hi10.2 GI4354 « Gwagwa 16 83 9.26 nn 22.87 Mu 76 26.46 36112 19,520+ “11.2)%e -18 jn=e 1.12 0.20
H10.3 Gl4354xG6B R735 -5 36 -18 46 I7n 24.95 3963 n.u 68 32 650 10,69+ -0 58 =10 38" 0.00 -1 4]
Hil.) ACC 1009-2 x Ex- -l402 -17.86 -1 81 -0 3] 014 -2 .30 2.66%= <2 1] -197 -6 820 490 11
Borno
Hll.2 ACC 1009-2 X 0.93 -1 85 423 .11 3.91 088 94359 2.15% 12,98+~ 6.82e 481 464
Gwagwa .
H11.3 ACC 1009-2 x GB -8.62 -18 46 375 -6.06 241 -12.85 =4 5]%= -15.65%* 216 ~10.0)3% 0.57 052
8735 p _
Hi2) Buduma Gero ._«.w 2-2x -10.9] -12.50 -30.30 68.67 -58.15 ~71.31 46 62+ 67 11% :. 90°* -3.09%e 6.98 364*
Ex-Bomo
Hi12.2 Buduma Gero 712-2 % -18.52 -18.52 6.82 -32 80 .92 -36.17 54,34 -8.7q4% 25 59e» 11,73 ~ 36 195
Gwagwa
Hi2 3 mna_E_.BOn_dqmu.Nx -24 37 -30.77 33.39 —-4.17 48 99 -12.99 48 3= =13.75%» 22 5] -B 63 416 162
GB8735
H13 | ICMYV 8890 « Fx. 1429 1429 722 2809 1.37 1439 j241ee -3.99% ' 53ges 675% ° 31p 161
Bormo
H132 ICMmv 88908 x 164 1.79 24.18 =4 06 28.7] 265 26 530n -1 .67 8 48 -3 570 681 433
Gwagua
HI33 . ICMV 88908 (183 615 15.52 -11 82 19.34 -9.58 35 76* . l.16%* 943 2.42e- 249 « 021

GB8735 .

llll|||-|||J|l||TI!|||1|I-||llrF[||]|I||.IIII|.IT|I||rIi|TI|I
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Hybrids =~ Pedigree Mumber of Tillers Days to 30% flowering Plant height {cm) Panicie fength (cm) Panicle width (cn)
MP HP MP HP, MP HP MFE HP WEP HP
Hi4.} G.141-3 x Ex-Borno -23.08** 0.00 14 29 0.00 041 0.00 18.40%+ 12.18%* Ty -13.43*
Hi42 G.141-3 x Gwagwa 80.00** 30.00** leeT 16.67%* 167 1.67 4.69 -5.48 16.52** 0.00
H14.3 G.I41-3 x GBR73S ~1.60%* -12.50** -le.6n* -16.67** 7.84 -8.33 11.34%+ 227 12.82** =140
HiS.y G.147-3 x Ex-Borno -16.67%+ -37.50*= 0.00 CLb 25,0034 042 083 29.60%* 19377 . (10.92% 11T
HI32 7 {2147-3 x Gwagwa Jdd 4+ 12.00** 20,00** .00 3.04 4.17 4,9] 751" . .n.._mc <J0.(** i o
H15.3 G.[47.3 x GBBT3S 1667 -12.50% 60.00**  3133%F ___-1.98 =16 19— 18.56%*—— 1206% - _1.32%% -10.00%* .
H16.1 ACC 364+1 < Ex- -7.67** -25.00%* - =7.69¢ <25.00% 042 -1.63 o -i4.5]1** S16.97%% . - -10.61%* -15.18**
Boria : :
H16.2 ACC 364-1 x 60.00** 60.00** - 909 .00 -4.20 S0 . -5.69* -16.43%% In.74** -3 22
. Crwagwa . . - .
H163 ACC364-1 xGBETIS  1.67** ~12.30%* 5.09%# 0.00 3.96 -11.02 §3.07% 1.37 -1.07** -15.18~"
H17.1 ICMV 9350) x Ex- -20.00** -25.00%* 0.00 . -12.50%* 0.44 -6.61 0.82 <213 -8.06** ~12.31%*
Borne .
H17.2 ICAIV 93501 x -16.67** -28. 57>, 0.00 0.00 £.25 -12.30 -2.06* -[2.46** 4427 -p23ns
Orwagwa
7.3 ICMIV 93501 - 667 -12.50%* -33.33% -33.33%s .00 -9.62 -2.80 B R 2Tt -i3.85
GRET3S - .
Hi8.1 1TMP 94592 x EXx- -16.67% -37.50%+ -7.69** -25.00** -2.13 ~4.96 6.15 1.2¢ L1B.]3% -20.00%=
Borna )
Hi82 1ICKIP 94592 x 33.56*F 40.00%* 0.9+ 0.00 -2.36 -3.00 -4.68 ~13.453%* .97 -13.85""
Gwapva . .
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Hybrids Pedigree Head weight (ke/ha) Grain weight (kg/ha)  Graig Yield (kg/ha) 1000-sced weight (g) Crude Protein (%) Threshing (%)
: MP HP MF HP MP HP MP ' HP EH_J. I MP "HF
Hid1 G.1413 xEx-Borno 667 000 39.09 10.02 23.50 11.5) 19.77%= 12.52%s 9.82%+ -7.73es 1.42 -0.62
H142, G.I141-3 x Gwagwa 274 1296 15.08 -9.28 =742 -21.49 0.28%+ ~15.23%* 24 39%« 4.08%= -3.55 -3.70
Hi3 G413 xGR873s 3.51 -9.23 12.88 1211 0.00 -19.86 -4.37%+ -22.96%* 34 )% -1.73% 067 .93
HIS] Gl4T3 xEx-Bomo  _11.30 .13 36 56,97 -9.36 72.46 1.75 63.68%% 9.52%s -14.86"+ -23.29% 219 061
His2 - G147 X Gwagwa -7.96  -11.86 2557 3738 1742 — 3216 BAT** T 3134% _jg[per 2607 0.0 091
“THIs3 G.I47-3 x GBRTIS .61 308 123.71 28.44 136.60 -34.24 27.96%% . 40.79%% -] jps .30 0,51 -1.52
. 61 - Acca64) xEx -20.00 2143 36.99 -2.07 59.25 14.30 T390 20 7g%e ~13.98== 1598 3gpes T g 3qes
Bornw
Hi6.2 ACC 3647 x 270, 370 -2.57 3034 047 -30.87 BESAL 32.29%e 2.36% 0.5 440 279
Guwagwa
~ Hi63 ACC364-1 xGBETIS  _19.337  _3¢, 13 3231 -6.49 -36.41 -9.58 53.60%* 315" 16.46%* ~1.30%" 2.94 145
o .
= HI7.1 ICMYV 93507 x Ex. 8.41 357 15.63 6.68 14.76 10.06 20.62%* 13.35%  7p00es S1727% 1847%%  17.335%e
Bormo
HiT2 ICAMYV 93501 x 2.36 0.00 -50.27 -34.31 55.93 -57.26 -53.32%*  .5599%  3g9ea -7.23%= 0.63 -1.35
Gawvagwa
S HITE T penvessers 1034 20,00 3064 3726 - 3662 S250  3578%  g35gee g e 7967 sq2 7 4ss
GBE7IS
Hig ICMP 94592 x Ex- 1007 _jlas2 69.73 1.54 14.86 21.36 9353%% 23 23%c  7eges 630w 7.72% 322
Bomno
Hi82 ICMP 94592 x -13.79  .1933 36.89 -18.20 34.91 -10.18 45.00"* .9 73%s . 1788 1I378%* 428 8

Gwagwa
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Hyvbnds Pedigree Number of Tillers Days to 50% flowening Plant height (cm) Panucle length (cm) Panicle width (cm)
MP * HP MP HP MP HP MP HP MP HP

118.3 ICMP 94592 x  -33.33°* -50.00"* -9.09%* -16.67** 202 -11.40 2.75 -3.86 -1 350 -15.38%
GB8735

H19.1 ICMP 91103 x 12 50%* 12.50%* 0.00 -12.50°* 044 744 10.33%* 148 13 630 .21.74%*
Ex-Bermo

H19.2 ICMP 91103 x  23.08%* 0.00 3333 33.33%" -11.61 -17.50 9.37* 399 |4 53" -2.90%°
Gwagwa

H19.3 ICMP 91103 x  -12.50%* -12.50%* -16.67* -16.87% 319 -12.50 9.18* 330 -17 65°* -28.99%*
GR8735 ,
SE+ 1.073 0.929 2241 1.94) 24.544 21.256 3.768 3260 0272 0.236
LSD 5% 2 146 1 858 4482 3882 49.088 42512 7.536 6.520 0.54 0472
LSD 1% 3219 2.787 Nk 5823 73.632 63.768 11,304 Y 780 0.816 0.708

= *=- Sionificant at 3% and 1% level of probability respectively

Note: a:u =

G.1. 6-2 x Ex-Borno, (H;2) =

G.1.75-1 x Gwagwa,

(Hs3) =G.1122-2x GB8735
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Hybrids Pedigree Head weight (kg/ha) Gruin weight (kg/ha) Gram Yield (kg/ha)  1000-seed weight (g) Crude Frotein (%) Threshing (%)
MP HP MP HP MP HP MP HF MP HP MP HP

Hi83 ICMP 94592 x  -16.54 -18.46 36.81 -18.70 34.59 -23.40 17.20%*  2870%*  4.24*° -14.88** 373 228
GB&735

H191 ICM291103x =727 -8.93 3.33 -17.16 20.95 -3.53 59.49°* 33.42% 31.82%*  29.21** 221 0.31
Ex-Borno

H192 ICMP91103x  5.36 5.56 W46 742 $5.93 804 40.59%*  7.48°%* 26.63%%  24.75%* 0.62 062
Gwagwa g

H19.3 ICMP91103x  -2.52 1077 6.63 -15.89 15.04 L1687  1618*t 4T 713%° 900° 207 217
GBR]735 _ = _
SE+ 423.910 367112 403.85 349.750 4319712 374099  1.033 0.895 0.528 0.457 5.507 4769
LSD 5% 847.810 734.72 807.712 699.300 863944 748198 2066 1,790 1.056 0.914 11.014 9338
LSD 1% 1271.720 1101.336 1211.568 1049.250 1295916 122297 3099 2.685 1.584 137 16.52) 14.307

- ** Signilicant at 5% und 1% level of piobability respectively
Note: (Hiy) = G.I 6-2x Ex-Borno, (Hz1) = G.1.75-1 x Gwagwa, (Hi;) =G.1.122-2 x GB8735



