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Abstract: Development of disease resistant high yielding wheat genotypes is the prime objective of all wheat
breeding programmes. To study genetic diversity for production traits, 229 F  Recombinant Inbred Lines (RILs)5:8

of wheat were planted in one meter row during 2012-13 at the University of Agriculture Peshawar Pakistan.
Cluster analysis based on squared Euclidean distance and UPGMA method, categorized the RILs into six
groups. Analysis revealed high inter-cluster difference between cluster III and cluster VI followed by cluster
IV and VI and then by cluster V and cluster VI. Cluster I contain genotypes having maximum mean value for
days to heading, flag leaf area and grains spike , whereas cluster IV contain genotypes having maximum mean-1

value for plant height, number of spikes, 1000-grain weight and grain yield. The results of this study revealed
that RILs in cluster I and cluster IV could yield potential segregants.
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Diversity  Correlation  Yield Components

INTRODUCTION of high yielding cultivars, wider adaptation, desirable

Conventional wheat breeding has always been if there is enough genetic diversity [8]. Once the patterns
instrumental to evolve superior wheat cultivars across the of genetic diversity in a population are identified, the
world. Prime goal of any breeding program is to produce efficacy of genetic gain by selection can be excelled.
disease resistant high yielding genotypes with broader Varieties developed with broader genetic base can sustain
adaptation. On the basis of production and area among disease pressure better and are more adaptive to
cereal crops wheat is the foremost grain crop and grades challenging agro-climatic conditions. The Food and
first worldwide [1, 2]. Since 1955 wheat production has Agriculture Organization of the United Nations (FAO) has
risen significantly due to advancement in yield from 0.5- estimated that as much as 75% of the genetic diversity in
2.0% annually [3, 2]. A handful of high yielding and agricultural species has already been lost [9]. Therefore,
unbiased varieties have been evolved through the there is a dire need to utilize the existing genetic variability
breeder’s endeavour and are being abundantly grown in wheat for evolving high yielding varieties that have
throughout the country [4]. Pakistan is the 8  largest wide adoptability and are highly productive under varyingth

wheat producer, which holds 2.73 % of the world’s wheat climatic  scenario [10]. Recombinant inbred lines are one
production from an area of 3.57 % of the world under of the useful methods to create genetic variability.
wheat cultivation. In Pakistan the total area occupied by Recombinant inbred lines that during several generations
wheat during 2013-14 was 9039.0 thousand hectares with from selfing of progeny from crosses between two
total production of 25285.6 thousand tons and yield of divergent parents, due to different recombination of
2787 kg ha  [5]. In general, the main goal for all plant parental genes, are considered as desirable genetic-1

breeding  programs  is achieving high amounts of yield resources for the production of new varieties [11]. Cluster
[6]. For a  successful  breeding  program,  the  presence analysis is a statistical procedure which classifies
of  genetic diversity and variability play a vital role [7]. genotypes into groups on the basis of their similarity
The diverse goals of plant breeding such as production index. Cluster analysis will classify RILs into different

quality and disease/pest resistance can only be achieved
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groups based on their morphological characteristics and planted during 2010-11 which appeared to be segregating
hence genetically diverse and superior RILs can be for resistance against the stripe rust fungi. These 229
identified. The objectives of this study were to; i) unveil single heads were threshed individually and stored
genetic diversity in RILs, developed through pyramiding appropriately during 2011-12, seeds for each of these F

heads were planted as F  on 16  November 2012 in a
with various traits and iii) identify group of RILs with single row of 1 meter row length. The crop was harvested
superior performance. at maturity and the data was recorded for days to heading,

MATERIALS AND METHODS grains weight spike  (g), grains spike  (g), 1000-grain

Recombinant Inbred Lines (RILs) of 229 individuals determined by UPGMA method based on Euclidean
was created from crosses among multiple parents, distance using SPSS software. Genetic diversity was
cultivars adapted to the agro-climatic conditions of studied using UPGMA method based on Euclidean
Khyber Pakhtunkhwa (Table 1). While, many RILs distance. The statistics grouped the genotypes into 6
populations are developed to look at one or two specific clusters (Table 2). This suggested the presence of high
traits, this population was developed to maximize the degree of divergence in the material studied. Similarly
amount of genetic segregation for disease resistance as phenotypic correlation coefficient was estimated
well as many other agro-economic traits. The parents following the technique given by Gomez and Gomez [12].
differed  for  traits including head type, awn type,
dwarfing genes, heading date, yield potential, end-use RESULTS AND DISCUSSIONS
quality, tillers number, straw strength and stripe rust
(Puccinia striiformis) resistance. The seed of advance The results of the present study showed moderate to
lines were planted at the University of Agriculture, high variability for all the eight characters under study.
Peshawar-Pakistan  during  2012-13.  The  F    lines  were Considerable genetic divergence was also present  among5:7

5:7

diverse genotypes, ii) determine correlations of grain yield 8
th

flag leaf area (cm ), plant height (cm), number of spikes,2

-1 -1

weight (g) and grain yield (g). Cluster analysis was

Table 1: Collection of 229 RILs of winter wheat with their pedigree.

Pedigree/populations No. of RILs  Codes

Takbir x Khatakwal 18 G1-G18
Ghaznavi-98 x Khatakwal 17 G140-G156
Takbir x Inqilab 17 G178-G186, G188-G195
Tatara x Ghaznavi-98 56 G82-G100, G56, G121-G139, G157-G59, G198-G210
Tatara x Inqilab 47 G19-G39, G57-G61, G101-G120, G196, G187
Tatara x Marghala 18 G160-G177
Tatara x Takbir 33 G43-G55, G62-G81
Wafaq x Ghaznavi-98 23 G211-G229, G39-G42

Table 2: Distribution of 229 wheat genotypes into six Clusters.

Cluster No. Frequency Cluster membership
I 54 G1,G19,G22,G24,G26,G29-G32,G34, G35, G52,G54, G57, G59, G62, G63, G65, G67, G68, G70-G72, G75, G77, G78,

G81, G82, G97-G99,G103, G105, G108, G110, G118, G120, G131, G144, G149, G151, G155, G180, G181, G184,
G185, G191, G193, G195, G196, G198, G202-G204

II 58 G2, G7, G10, G11,G14,G15, G17,G21,G28,G41, G45, G47, G49, G51, G53, G69, G86, G92, G93, G94,G111, G115,
G117, G119, G123-G125, G128,G133, G134,G141,G143,G146-G148, G150,G152, G154,G160, G163-G165,G168,G170,
G175, G176,179, G197,G205, G209-G212, G216, G217, G221, G223, G228

III 90 G3,G4, G5, G6, G8, G9, G102, G104, G106, G107, G109, G12,G13,G16,G20,G23, G27, G33, G37, G39, G42, G46,
G48, G56 G58, G60, G61, G66, G73, G80, G83, G84, G85, G87, G88, G89, G90, G91, G95, G96, G112, G113, G114,
G116, G122, G126, G127, G129, G130, G132, G135, G136, G137, G139, G140, G145, G153, G156, G158, G159,
G161, G162, G166, G169, G171, G172, G174, G178, G182, G183, G186, G188, G189, G192, G194, G199, G200,
G201, G206, G207, G208, G213, G214, G215, G218, G219, G224, G225, G226, G227

IV 15 G18,G36, G38, G40, G43, G55, G64, G74, G76, G79, G100, G101, G138, G187, G190, 
V 11 G25, G44, G50, G121, G142, G157, G167, G173, G177, G220, G229, 
VI 1 G222



Am-Euras. J. Agric. & Environ. Sci., 15 (9): 1854-1859, 2015

1856

Fig. 1: Tree diagram of 229 RILs for 8 studied traits using hierarchical cluster analysis (UPGMA method and squared
Euclidean distance)

the RILs. This suggested that adequate scope is available (Table 3) were used to select genetically diverse and
for selection of superior and diverse  genotypes  for agronomically superior individuals among the 229 RILs
using in a programmed aimed at enhancing genetic yield studied.
potential of wheat. The data presented in Table 3 showed Correlation analysis revealed that grain yield had
cluster means of the eight studied parameters. Based on significant  positive  correlation  with  days   to  heading
Euclidean distance analysis, two hundred and twenty nine (r = 0.18), flag leaf area (r = 0.19), plant height (r = 0.383),
RILs  were grouped into six clusters with a varying number of spikes (r = 0.81) and 1000-grain weight (r = 0.22)
number of individuals in each cluster (Fig. 1) implying grains weight spike (r = 0.17) and grains spike (r = 0.13)
considerable amount of genetic diversity in the material. (Table 4). In plant breeding programme, direct selection
The  higher  are  the  number of individuals in a cluster, for yield as such could be misleading which is why a
the lesser is the diversity among them. The cluster III was successful selection depends upon the information on the
the largest cluster and consisted of 90 RILs indicating genetic variability and association of morpho-agronomic
overall genetic similarly among them, followed by cluster traits with grain yield [13]. Based on the findings of this
II and cluster I consisted of 58 and  54  RILs,  respectively study, grain yield can be improved by selecting early
(Table 2). While the cluster IV and V had 15 and 11 RILs, maturing  tall  individuals,  having  large flag leaf area.
respectively (Table 2). Cluster 6 was unique having only Flag leaf area plays vital role in photosynthesis which
one genotype (Table 2). The pattern of distribution of eventually  appends significant contribution in grain
RILs in different clusters exhibited that geographical yield. Small flag leaf area or damaged flag leaf by disease
diversity was not related to genetic diversity as RILs of could dramatically reduce the grain yield. The study
same geographical region were grouped into different suggests that special attention should be given to flag
clusters and vice-versa. The data of inter cluster distances leaf area while selecting lines with better grain
(Table 5)  and  the  mean  performance  of  the  cluster productivity     especially      for      irrigated     conditions.

-1 -1
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Table 3: Cluster mean values of 6 clusters for 8 characters in 229 genotypes of wheat.

Clusters DH FLA (cm ) PH (cm) NSPK GWSPK (g) GSPK TGW (g) GY (g)2

I 123.4 41.3 105.9 106.9 1.9 47.9 40.6 202.8
II 122.0 37.7 98.8 61.7 1.7 44.3 39.6 104.4
III 122.8 38.3 102.5 84.0 1.9 46.3 40.5 154.2
IV 122.9 38.6 106.9 135.3 1.9 45.8 41.1 251.9
V 121.5 37.0 95.2 39.1 1.7 42.4 40.4 64.0
VI 120.0 33.6 94.2 13.0 12.8 33.6 38.0 166.0

Keywords: DH= Days to heading, FLA= Flag leaf area, PH= Plant height, NSPK= Number of spikes,
GWSPK= Grains weight spike , GSPK= Grains spike , TGW= 1000-grain weight, GY= Grain yield -1 -1

Table 4: Pearson correlation coefficient among various traits in 229 genotypes of wheat.

DH FLA PH NSPK GWSPK GSPK TGW GY

DH 1 0.38** 0.05 0.14* 0.01 -0.01 0.14* 0.18**
FLA 1 0.21** 0.17* 0.01 -0.01 0.08 0.19**
PH 1 0.44** -0.08 -0.01 0.18** 0.383**
NSPK 1 -0.256** -0.27** 0.13* 0.81**
GWSPK 1 0.99** 0.04 0.17*
GSPK 1 -0.09 0.13*
TGW 1 0.22**
GY 1

*, ** = Significant at (P=0.05) and (P=0.01) respectively. 
Keywords: DH= Days to heading, FLA= Flag leaf area, PH= Plant height, NSPK= Number of spikes,
GWSPK= Grains weight spike , GSPK= Grains spike , TGW= 1000-grain weight, GY= Grain yield -1 -1

Table 5: Inter-Cluster average distance for 8 characters in 229 genotypes of wheat.

Cluster Euclidean Distance

I II III IV V VI
I --- 108.65 53.92 56.89 155.00 305.86
II --- 54.78 165.13 46.47 302.41
III --- 110.48 101.13 298.90
IV --- 211.51 327.00
V --- 312.18
VI ---

This is a Dissimilarity matrix

However, slender flag leaves have the ability to hold various previous researchers; however, the unclear
water for longer period of time as compared to large flag contrasts found with other researchers may be due to
leaves and thus help the plant to withstand in water stress agro-climatic conditions like soil structure, irrigation water
conditions. Association of  grain  yield with flag leaf area, availability and more importantly the genetically diverse
1000-grain weight, grains weight spike , grains weight lines used in their studies.-1

spike and grains weight spike have also been The  inter  cluster  value  ranges  from 46.47 to 327.-1 -1

documented by Munir et al. [14] however contrary to the The maximum inter-cluster distance was observed
findings of this study they reported negative correlation between cluster IV and Cluster VI (327) followed by
of grain yield with days to heading and plant height. Cluster V and VI (312.18) and Cluster I and VI (305),
Similar contrasting results for days to heading have also respectively (Table 5). The greater divergence in the
been reported by Subhani and Chowdhry [15]; Rana and present material due to those characters will offer a good
Sharma [16]; Singh et al. [17]; Bergale et al. [18] and opportunity for improvement of yield through rational
Sharma et al. [19] that days to heading and plant height selection of parents for producing heterotic genotypes.
have negative correlation with grain yield. Though, the The minimum inter cluster value was observed between
results of the correlation coefficients obtained in the cluster II and V (46.47) indicating the close relationship
present study coincide with the findings reported by among  the  individuals included in these two clusters.
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The average cluster means for 08 characters (Table 3) REFERENCES
indicated that individuals of cluster I were comparatively
late maturing (123.4 days), also they had large flag leaf
area (41.3 cm ) and maximum number of grain spike (47.9).2 -1

Cluster II, III and V were having individuals of moderate
mean values for the studied traits which are justified by
their low inter-cluster distances. The tallest plants (106.9
cm) were grouped into Cluster IV along with individuals
having  maximum mean values for number of spikes
(135.3), 1000-grain weight (41.1 g) and grain yield (251.9 g),
while Cluster VI contained only one genotype having
maximum mean performance for grain weight spike (12.8-1

g) (Table 3). These results are in agreement with those
obtained by Hailegiorgis et al. [7] for grain yield. Based
on cluster means, cluster IV and cluster I have been
identified for selecting parents for incorporating plant
height, number of spikes, thousand grain weight and grain
yield. Similar grouping of genotypes has also been
reported by Bergale et al. [18]. The present study
confirms the findings of Kumar et al. [20], who grouped
thirty genotypes into six clusters based on their various
morpho-agronomic traits. The genotypes superior in the
above cluster may be involved in a multiple crossing
programmes to recover transgressive segregants with
high genetic yield potential. 

CONCLUSIONS

The present study delivered considerable information
which could be very useful in genetic improvement of
bread wheat. The results presented in this study indicated
considerable genetic diversity in the studied RILs for
economic and agronomic traits. From cluster mean values,
RILs in cluster I and IV deserve consideration for their
direct use as parents in hybridization programs to develop
high yielding wheat varieties. It is worth mentioning that
as compare to other parents Tatara performed better when
used as female parent. Generally, RILs of Tatara x Inqilab,
Tatara x Takbir and Tatara x Ghaznavi-98 were grouped
into best clusters for grain yield and hence indicative of
yield potential of these crosses. The individual of these
clusters could be used to improve plant height and other
desirable characters such as 1000-grain weight, grain
weight spike  and grain yield. The RILs identified provide-1

suitable genetic background to select superior genotypes
depending on the objectives of breeding programs. On
the other hand selecting superior lines only through grain
yield may not yield good results so indirect selection of
yield components identified in the study can be used as
selection index for improving grain yield.
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