Journal of

Phytochemistry & Biochemistry

Research Article Open Acces

Abstract

The present research work was aimed at to study the genetic divergence and relationship between yield and
yield contributing characters in 40 genotypes of spring wheat. The characters viz. plant height, spikes/plant, spike
OHQJWK JUDLQV VSLNH JUDLQ ZHLJKW KDUYHVW LQGH[ YHJHWDWLYH SHULRG
JUuDLQ \LHOG SODQW ZHUH LQYHVWLIJDWHG DQG VLIQL{FDQW YDULDWLRQV ZHUH R
analysis clustered the studied genotypes into 7 diverse groups. The maximum number of genotypes were clubbed
in cluster | followed by Cluster I, 1V, V and VI. The cluster Ill and VII contained minimum numbers of genotypes.
Comparison of cluster means for all the characters indicated considerable genetic divergence between the groups.
The highest intra-cluster distance was obtained for cluster VII followed by Cluster VI and cluster Ill. The maximum
inter-cluster distance was observed between genotypes of cluster V and VI followed by cluster VI and VII, and
cluster Il and V. The scattered diagram revealed that the genotypes G2, G16, G19, G22, G28, G36 and G37 took
positions at the periphery of the diagram suggesting that these varieties/lines were more diverged from rest of the
genotypes. Considering yield and contributing characters it appears that the genotypes G19 (6.54) and G37 (6.65)
were promising for high yield potentiality. Therefore, these two genotypes could be selected for yield improvement
SURJUDP LQ VSULQJ ZKHDW 6WXG\ RI FRUUHODWLRQV VKRZHG WKDW JUDLQ \LHOG SO
with grains per spike at both phenotypic and genotypic levels and with spikes/plant at phenotypic level. Among the
VWXGLHG FKDUDFWHUV VSLNHV SODQW VKRZHG WKH KLJKHVW SKHQRW\SLF FRHI¢{FL
plant, harvest index and 1000-grain weight. Study of heritability indicated that the characters spikes/plant, 1000-grain
ZHLIJKW KDUYHVW LQGH[ DQG JUDLQ \LHOG SODQW ZHUH KLJKO\ KHULWDEOH 3DWK FI
SODQW JUDLQV VSLNH VSLNH OHQJWK JUDLQ ZHLJKW DQG KDUYHVW LQGH[ LQ
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the interrelationship between yield and yield contributing characters. grains were randomly counted from each plot and weighed in gram;
. Grains/spike:Grains from ten main spikes of the sample plants were
Materials and Methods counted and were averaged; Harvest index: It was recorded as the ratio
e study was conducted at the experimental farm of Sher-e-Bang|@f grain yield to the biological yield as per plot basis: Harvest Index =
Agricultural University (SAU), Sher-e-Bangla Nagar, Dhaka-1207. ~ (Grain Yield / Biological Yield) x 100;
Vegetative period: Days required from germination to 50%
owering were counted as vegetative period; Grain lling period:

Location: e experimental eld was located at 90°33.5" E longitude Days required from 50% owering to 50% physiological maturity were
and 23°77.4° N latitude at an altitude of 9 meter above the sea level.counted;

Experimental site

Soil and climate: e soil of the experiment site was a medium Days to maturity: Days required from germination to 50%
high land, clay loam in texture and having pH 5.47-5.63. e land wasphysiological maturity;
located in Agro-ecological Zone of ‘Madhupur Tract' (AEZ no. 28 or, . . . o
Agro Ecological Zone No. 28). e climate of the experimental site is, Grain yield/plant (g): Welght of the total grains of individual plant
sub-tropical characterized by heavy rainfall during April to July and 9ram was taken as grain yield/plant.
sporadic during the rest of the year. Data analysis

Experimental details e data were recorded for each character was averaged to obtain

Plant mateials: e experimental materials of the study mean plot data and analysis of variance was performed using the mear

comprised of 40 wheat genotypes (1. G1- Kheri, 2. G2- Kalyansona,
3. G3- Sonora-64, 4. G4- Pavon-76, 5. G5- Ananda, 6. G6- Sonalika, 7.
G7- Akbar, 8. G8- Balaka, 9. G9- Aghrani, 10. G10- Barkat, 11. G11-
Protiva, 12. G12- Sourav, 13. G13- Gourav, 14. G14- Kanchan, 15. G15-
BARI Gom 21, 16. G16- BARI Gom 22, 17. G17- BARI Gom 23, 18.
G18- BARI Gom 24, 19. G19- BARI Gom 25, 20. G20- BARI Gom 26,
21. G21- BARI Gom 27, 22. G22- BARI Gom 28, 23. G23- BAW-118, 24.
G24- BAW-1130, 25. G25- BAW-1138, 26. G26- BAW-1140, 27. G27-
BAW-1051, 28. G28- BD-7550, 29. G29- BD-7606, 30. G30- BD-7620,
31. G31- BD-7615, 32. G32- BD-7575, 33. G33- BD-7607, 34. G34- BD-
7559, 35. G35- BD-7554, 36. G36- BD-7553, 37. G37- BD-7651, 38.
G38- BD-7546, 39. G39- BD-7625, 40. G40-BD-7652) (where, BAW:
Bangladeshi Wheat, BD: Bangladesh). e seeds were collected from
Bangladesh Agricultural Research Institute (BARI).

Design and layout: e experiment was conducted in Randomized
Complete Block Design (RCBD) with three replications. e genotypes
were randomly distbuted within the replication.

Methods

Land preparation and fertilization: e land was prepared by
plowing with power tiller followed by harrowing and laddering. All the
stubbles and weeds were removed from the eld. Seeds were sown at
120 kg hdin lines 20 cm apart. Recommended fertilizer doses, 100-27-
40-20-1 kg hdof N-P-K-S-B respectively, were applied

Sowing of seeds and intercultural operations: Before sowing,
seeds were treated with Provax-200 WP an e ective seed treating
fungicide containing of Carboxin and iram. Irrigations were applied
at crown root initiation, booting and grain lling stages. Intercultural
operations were done properly as and when necessary. Hand weeding
was done a er rstirrigation to control weed.

Data collection: Data on ten characters were collected from the ten
plants which were randomly selected from the central rows. ese ten
plants were harvested by uprooting.

Plant height (cm): Height of the main culm from the base to the
top of the panicle excluding awn was measured in cm as plant height;
Spikes/plant: Number of spikes were counted from each of the sample
plants and were averaged over per plant; Spikes length (cm): Spikes
length were counted from each of the sample plants and were averaged
over per plant; 1000-grain weight (g): One thousand clean sun dried
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Where,m=n (p+q+1)/2, P=number of variables or characters,
g: number of varieties = 1 (or, d.f. for population), :d.f. for error +
varieties, and e = 2.7183

Data were then analyzed for D2-statistics according to Rao [6].
Error variance and covariance matrix obtained from analyses of

variance and covariance were inversed by pivotal condensation methed.

Using the pivotal elements the original means of the character (X
%) were trasformed into a set uncorrelated variableg (Y

P ). Now, the genetic divergence between two varieties/lines
(suppose Vand v

Page 3 of 9

J Phytochemistry Biochem, an open access journal

Volume 3 « Issue 1 « 1000114



e cient of variation (45.56) was high for spikes/plant. Maloo [22]  Harvest index:

observed high genotypic coe cient of variation for spikes/plant in
wheat. Pawar et al. [23] also observed high genotypic and phenotypic
coe cient of variations for this character. e heritability estimates

for this trait was high with high genetic advance in percent of mean.
Mahmood and Shahid [24] reported high heritability with high genetic
advance for number of spikes/plant. High heritability estimates with
high genetic advance for number of spikes/plant indicated that genetic
e ect was more pronounced for this character.

Spike length: e mean spike length was noticed as 15.61 cm
with a range of 13.22 cm to 19.18a cm. e genotype G32 showed the
minimum spike length and the maximum spike length was recorded
in the genotype G23. e genotypic and phenotypic variances were
observed as 1.30 and 2.60, respectively (Table 2). e phenotypic co-
e cient of variation (7.31) and genotypic co-e cient of variation
(10.33) was low for spikes/plant. e heritability estimates for this trait
was medium with low genetic advance in percent of mean. Biju and
Malik [25] observed signi cant variation for spike length and grains/
spike. Bhutta et al. [26] also found highly signi cant variation for the
traits spike length.

Grains/spike: Grains/spike also showed signi cant dierence
which ranged from 45.33 (G24) to 64.66 (G36). Joshi et al. [19] and
Ehdaie and Waines [27] also found similar signi cant variation for
spikes/plant. e genotypic and phenotypic variances were observed as
27.65 and 24.82, respectively (Table 2). e phenotypic co-e cient of
variation (9.04) and genotypic co-e cient of variation (9.54) was low
for spikes/plant. e heritability estimates for this trait was high with
moderate genetic advance in per cent of mean. Maloo [22] observed
high genetic coe cient of variation with high heritability accompanied
with high genetic advance indicated additive gene. On the contrary,
Singh et al. [21] reported low genotypic and phenotypic coe cients of
variation, along with low heritability and low genetic advance which
indicated non additive gene.

1000-grain weight: e highest grain weight found in genotype
G15 (55.98) and lowest grain weight found in G34 (32.16). e mean
value 40.58 was observed. e genotypic and phenotypic variances were
observed as 33.80 and 35.67, respectively (Table 2). e phenotypic
co-e cient of variation (14.33) and genotypic co-e cient of variation
(14.72) was good for spikes/plant with high heritability (94.77) and
high genetic advance (28.73). Nessa et al. [28] reported high genotypic
and phenotypic coe cients of variation for 1000-grain weight in bread
wheat. ey estimated high genetic advance accompanied by high
heritability suggesting e ects of additive gene for this character.
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genetic advance for grain yield in bread wheat. Considering yield and
yield contributing characters, it appears that the genotypes G19 and
G37 were promising for high yield potentiality. Both the genotypes had
high grain yield. e genotype G19 was also ranked in higher position
for harvest index, spike length, grains/spike and 1000-grain weight.
It took 105 days to mature. e genotype G37 was the best for plant
height, e ective tillers/plant and grains/spike. erefore, in this study,
these two genotypes could be selected for yield improvement in spring
wheat.

Genetic divergence

Genetic divergence among forty genotypes of wheat was studied
through Mahalanobis’ D2 —statistics and Principle Component Analysis
(PCA) which has been discussed below.
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Characters | 1] I v \%
| 519.14 | 584.91 @ 744.84 | 542.70 | 890.91
(22.78) | (24.18) | (27.29) | (23.30) | (29.85)
I 645.97 | 969.09 | 563.39 | 1339.14
(25.42) | (31.13)  (23.74) | (36.59)
1 657.59 | 1215.65 840.58
(25.64) | (34.87) | (28.99)
v 184.90 | 1160.12 1223.14
(13.60) | (34.06) | (34.97)
v 517.21 | 2007.23
(22.74) | (44.80)
842.82
i (29.03)
VI

Table 5: Intra-inter cluster distance .
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highly associated with yield, it simultaneously aects a number of
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Characters hﬂ%ﬁt S[FJ)ilkes / Gra_ins/ iggfhs 10Q0 grain Fﬁijv:;t Veget_ative Grain I_:illing Days _to Grain yield/plant
(cm) ant spike (cm) weight (g) (HI) period Period Maturity (9)
Plant height (cm) -0.009 -0.155 0.033 0.004 0.097 0.079 0.011 -0.015 0.005 0.051
Spikes /plant 0.003 0.449 0.030 0.016 -0.099 -0.105 -0.037 0.031 -0.014 0.274
Grains/spike -0.003 0.146 0.092 0.089 0.072 -0.013 -0.015 0.009 -0.005 0.371*
Spikes length (cm) | -0.0002 0.031 0.036 0.225 0.026 0.012 -0.013 0.007 -0.004 0.320*
1000 grain weightg | -0.003 -0.139 0.021 0.018 0.320 0.154 0.010 -0.014 0.005 0.371*
Harvest index -0.002 -0.113 -0.003 0.006 0.117 0.420 0.004 -0.019 0.005 0.416**
Vegetative period 0.002 0.349 0.029 0.060 -0.067 -0.039 -0.048 0.018 -0.009 0.296
*UDLQ ¢(¢OOLQD.®B ULRIR76 0.016 0.032 -0.092 -0.162 -0.018 0.050 -0.014 0.092
Days to maturity 0.003 0.223 0.024 0.052 -0.093 -0.131. -0.026 0.041 -0.017 0.207
'LDJRQDOO\ EROG ¢(JXUHV LQGLFDWH WKH GLUHFW HIIHFWResidual effect = 0.4913

Table 9: SBDUWLWLRQLQJ RI JHQRW\SLF YDULDQFH LQWR GLUHFW DQG LQGLUHFW HIIHFWV RI PRUSKRORJLF

(dependent variable) and plant height, spikes/plant, grains/spike, spike
length, 1000-grain weight, harvest index, vegetative period, grain lling
period and days to maturity were treated as independent variables. Path
coe cient analysis was showed direct and indirect e ects of di erent
characters on yield of wheat in Table 9.

Plant height: Plant height had positive direct e ect on yield/plant
(0.051) (Table 9). It had negative indirect e ect through spikes/plant
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