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Abstract: To start a breeding strategy, breeder should make a selection of superior plants with the help of superior
morphological characteristics in a segregating population. The breeder should have the knowledge about alleles
with associated characters to yield and their inheritance pattern from one generation to another. The breeder
should have the ability to choose the superior plant by phenotypically because phenotype is a true representative of
genotype. The qualitative characters can be select on the base of the phenotype because these characters are
controlled by one genes but phenotypic selection not reliable for quantitative characters because quantitative traits
are controlled by more than one gene and environmental factors have great effect on them. For this purpose the
nine crosses that were produced by the cross combination of four parental lines (XJ-22, XJ-23, XJ-24, XJ-25)
previous year to study morphological parameters like plant height, length of spike, peduncle length, grains per
spike, spikelets per spike, spike density, grain yield per spike, 1000-grain weight, tillers per plant and yield per
plant.
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Introduction

Hybrids genotypes have more ability than ti
parental genotypes and have the ability for
production of new lines. Heterosigsults due ti
allelic and non- allelic interaction in differen
environmental conditions. It's very variable
expression but it is common in many pl
specieéTimsina & Humphreys, 200. Disease
resistant, insect pest resistance, fertility aretissze
increases by the proper combination of parentsits
is due to heterogiKirigwi et al., 2004. Inbreeding
depression cause decrease in the sustainability
viability of offspring in wheat crops but it
necessary to enhance crop yield in crossirating
layout(De Girolamo et al., 20LQuantitative ant
genetic parameters information is important for
development of breeding methods and strategie
this condition, for the desire selection in thenp
breeding and genetics the transfer of s from one
generation to another helps in detecting
generation’s actiorfgurt Polat et al., 201. With
the assistance of heritability information, infotioa
about genes can be identified and the gene ofeisit
isolated. Detect the characteristighich are passe
from parents to offspring. Heritability can
phenotypically calculated by gene effects. Sr
genetic and environmental changes would be r
important in selectiofButler et al., 200:.

The important function is the division of to
changes into  phenotypic, genotypic ¢
environmental factors and decides the effect ode
features for specific characteristics descriptibthe
genetic changes form and thus help in developi
breeding protocol to boost the gene
characteristics(Fuhase et al., 200. Heritability
calculation provide a parameter of character ter
from one parental line to the next, because slliityal
in selection performance depends on heritage pt
of variability. Heritability estimates are usuattyore
useful in estimating the genetic benefit un
selection than heritability estimates alone. Ger
yield architecture can be best addressed by olmgg
its component characteristics and provides guide
for the selection of superior parents and forrapid
development in the systematic breeding prograr
suitable crosses combination to be used. Hetei®
the deviation of the fFhybrid combination’s mea
performance for a better parent or -parent
value(Velu et al., 2012) The commercie
developmenof hybrid varieties can be justified wi
a reasonable degree of heterosis, and in bre:
system the study of heterosis will provide the &
for the hybrid combinations. For the improvemen
grain production hybrid wheat system can
valuable rd¢e. Although Freeman had previou:
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reported the role of heterosis in wheat in 1919
largescale use in the past years, was not kne
Studies of heterosis will help to generate bree
strategies for the hybrid wheat developr(Alam et
al., 2013).

Objectives

The aim of this study is to estimate the m
performances of exotic genotypes in wheat cro
and to evaluate the potential of exotic genotypes
local varieties of wheat.

Materials and methods

| conducted this research limiversity of
Agriculture Faisalabad's Department of Pl
Breeding and Genetite analyses mee
performance of wheat yieltbmponents. Th
experiment was contained 3 replications. We 1
nine crosses of Chinese lines in teigeriment. Ir
one-metedong rows, three replications of the ni
crosses and three regional types were sowed.
experiment was sown with a dibbler a-inch
intervals and 6 inch intervals inside each row.
agricultural procedures and safety preions,
including fertilizers, irrigation, and plant protem,
were applied uniformly to the experimen

population. The experimental plant was chose
random among the experimental lines, and the
for the following attributes were gather

Height of plant, Tillers/plant, Spike lengt
Spikelets/spike, Grain/spike, Peduncle len
Density of spike, Grain yield/spike, weight
thousand grains, Plant yield

Statistical Analysis

According to the technique established(Steel,
1997), the significancef the data was determin
by employing analysis of variance for all of 1
parameters.

Results and Discussion

In this experiment data were collected for yield
various yield contributing parameters. Then
statistical techniques (analysis of varic) were
applied to find the differences for all the paragns
between all genotypes. The parameters heigt
plant, tillers per plant, length of spike, spikslgter
spike, grains per spike, 1000 grain weight, pecd
length, spike density, grain yieleer spike and yield
per plant results of analysis of variances usimge
Chinese crosses of exotic lines for morpholog
parameters is presented in tabl

Table 1 Mean square ANOVA for traits studied in wheat genotypes using RCBD design

SOV DF HP TP LS SS

PL SD GYS GW YP

REP 2 18.01 206 3.9t 2.39
GEN 11 202.50** 12.13** 9.12* 3.48*
Error 22 6.870 3.1658 0.77 1.01

1.74 0.03 0.062 18.1: 2.07

127.16 36.98** 0.03* 1.41* 113.72** 152.98**

1.43 0.009 0.40 3.9C 0.50

Plant Height (cm)

The crosses which were used in this experiment
plant height varied from 80.78 cm to 103.56cm
as compared to the local varieties there
difference in plant height. Maximum plant hei
(103.56 cm) was showed by cross 28 X.-23 and
followed by XJ-24xXJ25 (95.11cm), X-25xXJ-22
(95 cm) and minimum plant height value showec
XJ-23xXJ25 (80.78). In local varieties, plant heic
varied from 84 cm to 108.33 cm. Maximum pl:
height (108.33 cm) was exhibited by line J-2016
followed by Faisalaba@008 (104.67 cm) an
minimum plant height was showed by the Ujala {
as shown in fig 1. These results are similar \

findings of(lkhtiar& Alam, 2007).
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Fig.1: Mean performance for Plant Height of
Chinese crosses and local varieties.

Tillers/Plant

Mean values of tillers per plant of crosses va
from 5.667 to 12.222. Among crosses, the maxin
value for tillers per plant was showed by the-
22xXJ24 (12.222). Overall this cross performal
was not good in other parameters but in this fte
shoved maximum value as compared to the o
crosses and followed by the 25xXJ-23 (12), XJ-
23xXJ-22 (11.778) and X22xX.-23 (11.111). The
minimum value for the tillers per plant was shov
by the XJ-23xXX25 (5.667) and this cross show
overall minimumvalues in parameters. Mean val
for tillers per plant of local varieties varied ifinc
7.333 to 11. The maximum value for the tillers
plant was showed by the Ujala (11) followed
Faisalabad 2008 (9). Minimum value for the till
per plant was reveadl by the Johar (7.333) as sha
in fig 2 similar results were found k(lgbal et al.,
2007).
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Fig.2: Mean performance for Tillers per Plant of
Chinese crosses and local varieties.

Spikelength (cm)

Spike length among crosses varied from 13 cr
15.167 cm. Measured spike length at stage
maturity. The maximum measured value for sy
length was shown by the cross -23xXJ-22
(15.167) followed by the XJ-25xXJ3 (14.056) an
XJ-22xXJ-23 (14 cm). Imprevious parameters tl
maximum values showed by the two differ
crosses but maximum value for the length of s
showed by another cross. This showed that
different crosses showed maximum values
different traits. The spike length relate witle grain
yield that the maximum spike length has m
number of spikelets and more number of gri
produce and increases grain yield overall.
minimum spike length was showed by-24xXJ-23
(13 cm). The spike length among the local li
varied 8.5 cmd 12.167 cm. Maximum spike lenc
was shown by the Johar (12.167 cm) followed
Faisalabad 2008 (11.167 cm). In comparison,
local varieties have low length of spike as comj
to the crosses. The minimum spike length was st
by the Ujala (8.5 cm) ashown fig 3. These resul
are similar with findings ofChandio & Jiang, 201.
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Fig.3: Mean performance for Spike length of
Chinese crosses and local varieties.

Spikelet/Spike

As the spike length is maximum the number
spikelets per spike also varigSounted the numbe
of spikelets per spike of the main spike excludimg

sterile spikelets on the lower side of the spikke
counted mean values of spikelets per spike
crosses varied from 21.889 to 24.111. Am
crosses, maximum spikelets per s were showed
byXJ-25xXJ22 (24.111) followed by *»-24xXJ-23
(23.222) and XJ-24xX25 (23.111). Minimum valu
of spikelets per spike was showed by-23xXJ-25
(21.889). Mean values of spikelets per spike an
local varieties varies from 19.667 to 22.33the
maximum number of spikelets per spike value
showed by the Faisalabad 2008 (22.333) and |
(22.333). The minimum value of number of spike
per spike was showed by the Johar (19.667) a1
comparison, the crosses showed high values
spikeles per spike as shown in fig 4. These res
are similar with findings of{Munazir et al., 201(
Shah et al., 2009).
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Fig.4: Mean performance for Spikelets per Spike
of Chinese crossesand local varieties.

Number of Grain/Spike

The main spike of the mother plant tiller w
harvested and threshed manually and grains
spike was counted. Mean values for grains per ¢
of crosses were found in range of 62.553 to 80.
Among crosses, maximum grains per spike v
revealed byXJ-25xX22 (80.217). As this cros
showed maximum number of spikelets per spik
previous parameter and showed high value for
parameter also. On the second number the cr
showed high values were X#xX.-23 (74.22), XJ-
23xXJ-22 (72.217), X22xX.-23 (71.107). The
minimum value for the grains per spike was sho
by the XJ-24xXR22 (62.553). This cross al
showed minimum number of spikelets per sp
Mean value for grains per spike of local varie
varied from 55.167 to 70. The maximum value
showed by the Faisalabad 2008 (70) and high \
for the spikelets per spike was also showed by
variety and second high value showed by U
(63.133). The minimum value of number of gra
per spike was showed by the Johar (55.167). Ov
comparson showed that the crosses have high v
then the local verities as shown in fig 5. Th
results are similar with findings c(Afzal et al.,
2007).
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Fig.5: Mean performance for Grains per Spike of
Chinese crosses and local varieties.

Peduncle length

Measured the peduncle length of main tillers of
plants. The mean values for peduncle length an
crosses were found in range from 8.22 cm to 17
cm. Maximum peduncle length was revealed b-
25xXJ23 (17.056 cm) followed by>-25xXJ-22
(13.725 cm). As in plant height this crosses a
showed maximum value. The minimum pedur

length was revealed by the 23xX.-25 (8.22cm).

As we measured peduncle length for local varie
mean values varied from 21.33 cm to 15.200
Among local varieties Faikbad 2008 (21.33 cn
exhibited maximum peduncle length followed

Johar (17.267 cm) but the maximum plant he
was showed by the Joh2®l6. The minimun
peduncle length was showed by the Ujala

(15.200 cm) as shown in fig 6. Similar results w
find by (Ahmad et al., 2001).
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Fig.6: Mean performance for Peduncle length of
Chinese crosses and local varieties.
Density of spike
Mean values for spike density of crosses varietht
1.5213 to 1.8132. Among crosses, maximum Vv
for spike density was obmsed for X.-24xXJ-23
(1.8132) and minimum spike length was also sha
by this cross. This cross also showed maxin
value for the plant height and overall showed ¢

values for the other parameters but it sho
maximum density of spike as comparecthe other
crosses which showed maximum values for the ¢
parameters. On second number high vales show
XJ-24xXJ-25 (1.7789) and XZbxXJ-22 (1.7612).
The minimum value for spike density was showet
the XJ-23xXJ22 (1.5213) as the maximum spi
length was showed by this cross. For local lir
spike density varied from 1.7759 to 1.8360. Ami
local lines, maximum spike density was observec
Faisalabad 2008 (1.8360) followed by Jao
(1.7910). The minimum spike density value for

local lines wa showed by the Ujala (1.759)

shown in table 4.2 and fig 7. These results ardail
with findings of (Ali et al., 2010; Joshi et al., 20
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Fig.7. Mean performance for Spike Density of
Chinese crosses and local varieties.

Grain yield/spike (g)

Grain yield is a main parameter of the ple
Measured the grain yield per spike by harvestirg
main spike of the plants and harvest manually
measured weight of grains by help of elec
balance. Mean values for grain yield per spike
crosses vaed from 1.55g to 3.6633g. Amol
crosses, maximum grain yield per spike (3.663.
was shown by cross XJ-25x22. This cross also
showed high values for the spikelets per spike
number of grains per spike and the other c
showed high values were XPxX.-23 (3.22 g) and
XJ-24xXJ23 (2.6633 g). The minimum mean va
for grains yields per spike was showed by the
23xXJ25 (1.55 g). Mean values for the grain vyi
per spike of local lines varied from 2.6333g togR
Maximum value for grain yield p spike was
showed by the Faisalabad 2008 (2.99) followec
Johar (2.99). The minimum value for the grain y
per spike was showed by the Ujala (2.6333¢g
shown in fig 8. These results are similar v
findings of(Hussain et al., 200.
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e

Fig.8: Mean performance for Grain Yield Spike
of Chinese crossesand local varieties.

Weight of thousand grains

Thousand grain weight is important trait of thenp!
and it was measured by counting one thousand
of the plant and weighing it by help of the ele
balance. The measured mean values of -grain
weight of crosses varied from 25.333g to 3
Among crosses, maximum value for 1-grain
weight was observed for XJ-25x2P (37 g). This
cross also showed maximum values for the s
length, spikelets pespike, and grains per spike a
also showed high value for this trait. The ot
crosses which showed high values were by-
24xXJ-23 (35g) and XJ-25xX23 (32.667g). Th
minimum value for the 1000 grain weight w
showed by the XJ-23xX35 (25.333g). F¢ local
lines, 1000grain weight varied from 38.167g to 4«
The maximum value for the thousand grain we
was showed by the Faisalabad 2008 (449) follo
by Johar (42.133g). The minimum value
thousand grain weight was revealed by the L
(38.167g) In comparison, the local varieties shov
high values for the thousand grain weight .
Faisalabad2008 showed overall good values for
other traits as shown in fig 9.

Thousand Grain Weight

Fig.9: Mean performance for Thousand Grain
Weight of Chinese crosses and local varieties.

Yield/Plant (g)

Yield per plant is main parameter of this experim
The varieties which showed high yield per plant

more important for further use. Yield parameter
calculated by weighing the grains of the plant
electric balance anghean values of yield per plant

crosses varied from 8.440g to 12.330g. Am
crosses, the maximum value for yield per p

revealed by the XJ-25xX22 (12.330g). It showe
maximum values for the spikelets per spike, g
yield per spike and thousandagr weight. The othe
crosses which showed high values wer-24xXJ-

23 (11.663g), XJ-25xX23 (10.883). The minimur
value for yield per plant of crosses was showe
the XJ-23xXJ25 (8.4409). It also showed minimt
values for grain yield per spike ancousand grain
weight. For local varieties, the value for the gigker
plant varied from 22.233g to 28.267g. Maxim

value revealed by the Ujala (28.267g) followed

the Faisalabad 2008 (25.9g). Minimum value

yield per plant was showed by the Johar.233g).
As compared to the crosses the local varie
showed maximum yield production as shown in
10.
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Fig.10: Mean performance for Yield per Plant of
Chinese crosses and local varieties.

Conclusion

Then mean data of entirely parameters studied
are stated above were more analyzed through
significant difference (LSD) test. This showed
significant and nnon significant difference in sad
parameters of nine wheat crosses and three V
Genotypes. Among wheat crosses -25xXJ-22
showed rnaximum results for grains per spike, gr
yield per spike, spikelets per spike, thousandng
weight and vyield per plant. -24xXJ-23 showed
maximum results for spike density. -25xXJ-23
showed maximum results for plant height
peduncle length. XJ-23xX22 showed maximur
results for spike length and -22xXJ-24 showed
maximum results for tillers per plant. Among Wh
Genotypes Faisalabad 2008 showed better resu
compared to the ujala and johar for grains peres,
grain yield per spike, peduleclength, spike densit
spikelets per spike and thousand grain weight
johar results were better for spike length and f
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height and ujala was good for tiller per plant .

yield per plant.
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