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Direct and Indirect Influence of Yield Components on Grain Yield of Wheat

Ayaz Ali Soomro, Muhammad Abdul Rehman Rashid and Farah Naz Kaleri1 2 1

Department of Plant Breeding and Genetics, Sindh Agriculture University Tandojam-70060, Pakistan1

Department of Plant Breeding and Genetics, University of Agriculture, Faisalabad-38040, Pakistan2

Abstract: Six wheat varieties were subjected to correlation and path coefficient analysis. Genotypic and
phenotypic correlations were calculated for various yield related morphological traits of wheat. Path coefficient
analysis was performed to explore direct and indirect effect of subjected traits. Grain yield was found in
significant positive correlation with number of tillers per plant, spike length, number of spiklets per spike,
number of grains per spike, grain weight per spike and seed index. The highest direct contribution to grain yield
was found by number of spikelets per spike, while highest indirect effect of spike length was also addressed
through spikelets per spike. Due to positive contribution to grain yield, spike length, number of grains per spike
and seed index along with their indirect contributors was observed to be significant selection criteria of any
breeding program.
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INTRODUCTION relative importance of direct and indirect influence of each

Wheat (Triticum aestivum L.) is a widely cultivated coefficient analysis provides an efficient means of
cereal for grain production [1]. Globally, it is the most partitioning correlation coefficient into unidirectional
important human staple food [2]. But to feed the pathways and alternate pathways. The analysis thus
increasing world population, it is still needed to improve permits a critical examination of specific factors that
grain production. produce a grown correlation and can be successfully

Grain yield is a complex quantitative trait governed employed in formulating an effective selection strategy.
by different yield related physio-morphic characters. So, In this way, a lot of considerable achievements have
apart from the direct selection of grain yield, the indirect been noticed since first application of path-coefficient
selection for various yield contributors also proved as an analysis by Dewey et al., [5]. Leilah and Al-khateebs [6]
effective approach. The magnitude of association of found that the traits including spike numbers per square
different yield contributor to the economic productivity meter, weight of 100 grains, grain weight per spike and
can estimate by phenotypic and genotypic correlations. biological yield were effective variants for yield with high

Although information about the simple correlation proportion of direct and indirect effects. Akhtar and
agronomic, morphological characters with seed yield is Chowdhry et al., [7, 8] reported that yield per plant was
helpful in the identification of the components, yet they positively correlated with plant height, number of tillers
don’t provide precise information on the relative per plant and 1000-grain weight. 
importance of direct and indirect influence of each of The present study was aimed to investigate the direct
componential characters [3]. Sufficient knowledge of and indirect influence of various yield components on
interrelationship of factor that influence crop yield is cumulative grain yield, the type and extent of their
essential for designing an effective plant breeding interrelationship for grain yield. The information derived
program [4]. Correlations of morphological characters are from experiment will further used to design a breeding
helpful in identification of the components of seed yield, strategy to develop new wheat varieties capable of high
but they do not provide precise information on the grain yield. 

of the componential characters. In this context path
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 MATERIALS AND METHODS RESULTS AND DISCUSSION

This study was conducted during 2008-09 at the Performance of Agronomic Traits: The mean squares for
Botanical Garden of Department of Plant Breeding and the measured traits were found to be highly significant at
Genetics,     Sindh     Agriculture    University    Tandojam. P<0.01, while seed index was differed among varieties at
Six commercial wheat varieties viz., Abadgar, Moomal, P<0.05 indicating the potential genetic variability among
kiran, TD-1, Khirman, Mehran were selected and grown genotypes for some growth and yield contributing traits
according to randomized complete block design with three of wheat (Table 1).
replications,  keeping  plot  area   of   5m   ×  3m   (15 m ).2

The seeds were sown by drilling in rows with 30cm row to Average Performance of Genotypes: The variety Khirman
row and 7cm plant to plant spacing, thinning was and Kiran were observed as tallest and shortest
performed after 1  irrigation to maintain the recommended genotypes  with   93.42 cm  and 81.73cm   plant   height.st

uniform spacing. All the standard agronomic practices The maximum number of tillers plant  (8.55) was
were applied on time. Five plants from each replication produced by TD-1 followed by Moomal (7.83) and
were selected at random and labeled to observe the Khirman (7.65), while the lowest number of tillers (5.90)
required traits. plant  was demonstrated by variety Kiran. Abadgar and

Data  was  measured  for  plant  height(cm), number Khirman produced longest (11.15cm) spikes, while variety
of tillers per plant, spike length (cm), number of spikelets TD-1 was inferior in spike length (9.03 cm). For number of
per spike, number of grains per spike, grain weight spikelets spike , variety Abadgar performed best, while
spike , seed index i.e., (1000 grains weight measured in varieties Moomal (14.10) and TD-1(14.10) were equally1

grams) and grain yield plant  according to standard inferior in this trait. The maximum and minimum number of1

methods. grains  spike  was  observed  by  Khirman  (59.40)  and
To ascertain the genetic differences among TD-1(35.73), respectively. The highest (2.16) and lowest

genotypes the analysis of variances (ANOVA) was (1.39g) grain weight spike was also attained by Khirman
performed according to  the  description  of  Steel  et  al., and TD-1 respectively. The highest seed index was
[9]. Correlation coefficients were calculated as mentioned exhibited by Abadgar (4.25 g), while the lowest seed index
by   Snedecor   and   Cochran   [10].   The   direct   and of 3.0 g was observed in TD-1. The overall grain yield
indirect influence in the phenotypic correlation was plant  was equally highest in Abadgar (35.68g) and Kiran
calculated  by  using  appropriate   method   given by (35.68g), while Moomal exhibited lowest grain yield
Dewey and Lu [5]. plant  of 31.73g. (Table 2).

1

1

1

1

1

1

1

Table 1: Mean squares corresponding to important traits of wheat as affected by different varieties
Sources of Plant Tillers Spike Spikelets Grain Grains weight Seed Grain yield
variation d.f height (cm) plant length (cm) spike spike spike (g) index(g) plant (g)1 1 1 1

Replication 2 53.248 0.285 0.077 1.134 0.202 0.030 0.157 0.898ns  ns  ns  ns  ns  ns  ns  ns

Varieties 5 383.91 3.52 1.96 19.34 180.98 0.2 0.104 7.428** ** ** ** ** ** * **

Error 10 22.965 0.321 0.329 0.820 6.648 0.013 0.026 0.650
Total 17
** Significant at P<0.01, * Significant at P<0.05, ns= non-significant

Table 2: Mean performance of various quantitative traits of six wheat varieties
Plant No. of Length of No.of No.of Weight of Grain yield

Varieties height(cm) tillers plant spike(cm) spikelets spike grains spike grains spike (g) Seed index plant (g)1 1 1 1 1

Abadgar 92.61 a 6.33 b 11.15 a 20.10 a 45.16 b 1.82 b 4.25 a 35.68 a
Moomal 82.98 a 7.83 a 10.08 ab 14.10 b 51.00 b 1.97 a 3.90 b 31.73 c
Kiran 81.73 a 5.90 b 10.92 a 15.90 b 46.56 b 1.90 a 4.20 a 35.68 a
TD-1 63.58 b 8.55 a 9.03 b 14.10 b 35.73 c 1.39 c 3.80 b 32.81 b
Khirman 93.42 a 7.65 a 11.15 a 18.30 a 59.40 a 2.16 a 3.87 b 33.53 b
Mehran 91.37 a 6.15 b 10.98 a 18.73 a 45.66 b 1.90 a 4.04 b 33.75 b
S.E.± 2.1589 0.2308 0.2316 0.3697 1.0526 0.0457 0.0665 0.3291
LSD 9.071 0.9704 0.9734 1.553 4.423 0.1956 0.2819 1.3830(0.05)

LSD 12.43 1.3290 1.334 2.128 6.060 0.2680 0.3862 1.8950(0.01)
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Table 3: correlation coefficient among various growth and yield traits of six wheat varieties

Traits PH NT SL NS GN GW SI GY

PH 1.00
NT -0.568 1.00**

SL 0.594 -0.644 1.00** **

NS 0.697 -0.544 0.745 1.00** ** **

GN 0.654 -0.175 0.446 0.315 1.00** ns ns ns

GW 0.721 0.291 0.590 0.378 0.918 1.00** ns ** ns **

SI 0.264 0.487 0.053 0.218 0.324 0.217 1.00ns * ns ns ns ns

GY 0.304 0.625 0.470 0.459 0.484 0.476 0.776 1.00ns ** * * * * **

PH=Plant Height, NT=Number of tillers, SL=Length of spike (cm), NS=No. of Spikelets spike , GN=No. of grains spike , GW=Grain weight spike ,1 1 1

SI=Seed index, GY=Grain yield Plant 1

Table 4: Unidirectional and alternate pathways viz., spike length, spikelets spike , seed index and number of grains spike1 1

Effect by alternate pathway
--------------------------------------------------------------------------------------------------------------------------------------------------
Spike length Spikelets spike Grains spike Seed index1 1

---------------------------------- ---------------------------------- ---------------------------------- ---------------------------------- Simple correlation
Path % Path % Path % Path % (r) with Grain

Trait coefficients contribution coefficients contribution coefficients contribution coefficients contribution yield plant 1

Spike length 0.26903 31.99906 0.24931 13.00986 0.14210 20.93394 0.13039 33.11169 0.470
Spikelets spike 0.12940 35.00042 0.47349 57.90869 0.14583 19.32656 0.11623 16.22048 0.4591

Grains spike 0.11228 18.93168 0.11464 17.66398 0.22094 40.61409 0.14669 17.48138 0.4841

Seed index 0.22935 17.22426 0.11308 12.94362 0.12446 25.99388 0.29364 38.42513 0.776

Correlation Coefficient: In order to assess the magnitude plant, respectively. The total correlation of spike length
of association between different characters, the pearson with number of grains spike  has been estimated at 0.470.
coefficients of correlation were calculated (Table 3). It was Similar results were reported by Gupta et al., [12].
found that grain yield had a significant correlation with all
agronomic traits, except plant height which indicated that Spikelets Spike : Spikelet per spike has highest
there was no direct contribution of plant height to grain (0.47349) direct positive correlation to grain yield per
yield per plant. Grain weight per spike was observed to be plant, which can contribute 57.90869% of total phenotypic
highly correlated with plant height, spike length and correlation. The alternate positive effect through spike
number of grains per spike. The number of grains per length (0.12940), seed index (0.11622) and number of
spike was only associated with plant height, while the grains spike  (0.14583) was in positive direction which
number of spikelet per spike was associated with plant was 13.00986 %, 12.94362% and 17.66398% of total
height and spike length. Tiller numbers was observed to phenotypic correlation. The overall correlation spikelets
be negatively correlated with plant height, spike length spike and     grain    yield   was   estimated   at   0.459.
and number of spikelets per spike that may be due to These results are further supported by Garcia et al., [13],
increasing number of empty spikelets as explained by who found that the number of kernels per spike had a
Mustafa and Elsheikh [11]. significant contribution to grain yield.

Path Analysis: The phenotypic correlation for most Seed Index: It was assessed that the direct effect of seed
important yield traits has been mentioned in Table 4. index on grain yield per plant (0.29366) was in positive

Spike Length: The direct effect of spike length on seed correlation. The total effect has been estimated at 0.776.
yield per plant was 0.26903 that can form 31.99906 % The alternate effect by spike length on seed index was in
phenotypic correlation in positive direction. The alternate positive direction (0.22935) and formed 33.11169 percent
effect of spike length observed via spikelets seed index, through spikelets spike  was (0.113088) in
spike (0.24931), seed index (0.130393) and number of positive direction for 16.22048 percent and with grains1

grains spike  (0.14210) was positive and contribute spike  (0.124463) also in positive direction of 17.481381

35.00042, 17.22426 and 18.93168 percent to seed yield per percent. Similar finding have been reported by  Ravi   and

1

1

1

1

response and explained the 38.42513 % of phenotype

1

1
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Prasad [14], who evaluated 495 accessions of wheat and 9. Steel, R.G.D., J.H. Torrie and D. Dickey, 1997.
correlation and path co-efficient analysis showed that Principles and Procedures of Statistics. A Biometrical
1000 grains weight and number of grains per ear were Approach. 3  Ed.   McGraw  Hill  Books  Co. inc.,
major contributors to grain yield per plant. These results New York.
were also confirm the outcomes of study of Singh et al., 10. Snedecor, G.W.     and    W.G.   Cochran,   1980.
[15] and Taleei and Bahram- [16]. Statistical Methods. Seventh Edition. Ames Iowa:

Number of Grains Spike : The phenotypic 11. Mustafa, M.A. and M.A.Y. Elsheikh, 2007. Variability,1

interrelationship between the number of grains spike correlation and path co-efficient analysis for yield1

and grain yield per plant was estimated at 0.484. The direct and its components in rice. African Crop Science
effect of number of grains spike  on seed yield per plant Journal, 15(4): 183-189.1

was 0.22094 which formed about 40.61409 percent of 12. Gupta, R.S., R.P. Singh and D.K. Tiwari, 2004.
phenotypic correlation. The alternate effect through spike Analysis of path coefficient for yield and its related
length was 0.11228 in positive response which formed characters in bread wheat Triticum aestivum L. em
20.93394% in grain yield. Alternate effects by spikelets THell. Advances in Plant Sciences, 17(1): 299-302.
spike  and seed index were 0.114649 and 0.14669 in 13. Garcia, L.F., Y. Rharrabti, D. Villegas and C. Royo,1

positive direction, respectively which formed about 2002. Evaluation of Grain Yield and its Components
19.32656 and 25.99388% phenotypic correlation in Durum Wheat under Mediterranean Conditions.
respectively. These results are also in accordance with Agronomy Journal, 95(2): 266-274.
research of Lugowska et al. [17], Heider et al.,  [18] and 14. Ravi, K. and R. Prassas, 2003. Evaluation of wheat,
Heider et al., [19]. Triticum aestivum Linn.Germplasm for productive
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