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ABSTRACT : Twenty eight F, populations were evaluated for genetic parameters of 23
characters of morphological, physiological, yield and yield attributes during rabi 2009. TPT-4 x
ICGV-91114 was distinct for its lowest mean value for days to maturity and highest mean values
for number of well-filled and mature pods per plant, shelling per cent, 100- kernel weight. The F,
involving JL-220 as one of the parents viz., JL-220 x ICGV-99029 for SCMR, JL-220 x TCGS-
647 for SMK per cent, protein per cent, kernel yield per plant and pod yield per plant showed the
highest per se performance High genotypic coefficient of variation was observed for number of
secondary branches per plant. High heritability and high GAM was recorded for number of
secondary branches per plant, high heritability and moderate GAM observed for days to 50%
flowering. Moderate heritability and high GAM was showed for leaf area index, number of well-
filled and mature pods per plant, dry haulms yield per plant and harvest index. This indicates that
these characters are under additive genetic control and selection for genetic improvement will be
worthwhile and may rapidly contribute yield.

Key words: Groundnut, genetic variability, heritability, genetic advance and

genetic advance as percent of mean

INTRODUCTION

Crop improvement is a continuous process which takes care of the changing needs and new
problems arising in crop productivity. Groundnut is the important oilseed crop of India. Though it
leads in area and production in the world its productivity is low due to various abiotic and biotic
stresses. Further, pod yield besides physiological traits in groundnut are quantitatively inherited
complex traits and is highly influenced by environment. The genetic variability has to be looked
into for planning suitable measures for the crop improvement. This necessitates a through
knowledge of variability owing to genetic factors, actual genetic variation heritable in the
progeny and the genetic advance that can be achieved through selection.

MATERIALS AND METHODS

The experimental material comprised of 28 F, populations. The present investigation was carried
out at Regional Agricultural Research Station Farm, Tirupati during rabi 2009. The 28 F.s were
grown in randomized block design with three replications. Each entry was sown in three rows of
3 m length by adopting spacing of 30 x 10 cm.
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Observations were recorded on 30 competitive plants selected at random for 23 characters viz.,
days to 50 per cent flowering, days to maturity, plant height (cm), number of primary branches
per plant, number of secondary branches per plant, SPAD chlorophyll meter reading, at 60 DAS,
specific leaf area (cm? g), specific leaf weight (g cm™) at 60 DAS, leaf area index at 60 DAS,
transpiration rate (mmol H.O m™sec™) at 60 DAS, photosynthetic rate (umol Co, m™sec™) at 60
DAS, stomatal conductance (mol H,O m™ sec™), water use efficiency (%) at 60 DAS, number of
well-filled and mature pods per plant, shelling per cent, sound mature kernel per cent, 100-kernel
weight (g), dry haulm weight per plant (g), harvest index (%), oil per cent, protein per cent,
kernel yield per plant (g) and pod yield per plant (g). The phenotypic and genotypic coefficient of
variations were computed according to Burton (1952). The heritability in broad sense was
computed as suggested by Allard (1960) and genetic advance as percentage of mean as per
Johnson et al. (1955).

RESULTS AND DISCUSSION

The analysis of variance for 23 characters in F,s revealed that significant differences were
observed for all the characters among the genotypes except SPAD chlorophyll meter reading,
specific leaf weight, photosynthetic rate, stomatal conductance and protein per cent indicating
presence of a high degree of variability.

Among the F,s, TPT-4 x ICGV-91114 was distinct for its lowest mean value for days to maturity
and highest mean values for number of well-filled and mature pods per plant, shelling per cent,
100- kernel weight. Other Fss, involving TIR-25 as one of parents showing highest per se
performance are TIR-25 x TCGS-647 for short statue, TIR-25 x ICGV-990029 for specific leaf
weight, TIR-25 x JL-220 for stomatal conductance and water use efficiency, TIR-25 x ICGV-
91114 for oil per cent. The F, involving JL-220 as one of the parents viz., JL-220 x ICGV-99029
for SCMR, JL-220 x TCGS-647 for SMK per cent, protein per cent, kernel yield per plant and
pod yield per plant showed the highest per se performance during rabi. The parent involving
ICGV-91114 as one of the parent viz., ICGV-91114 x K-1375 came to flowering early and
ICGV-91114 x TCGS-647 recorded the highest per se performance for number of primary
branches per plant and protein per cent (Table 1)).

In the present study the other F,s viz., ICGV-99029 x TCGS-647 for both leaf area index and
transpiration rate, ICGV-99029 x K-1375 for photosynthetic rate, TCGS-584 x ICGV-99029 for
number of secondary branches per plant, dry haulms yield per plant and harvest index, and K-
1375 x TCGS-647 for low specific leaf area.

The genotypic coefficient of variation ranged from 0.24% to 54.58%. High genotypic coefficient
of variation was observed for number of secondary branches per plant (54.58%). Moderate
genotypic coefficient of variation was observed specific leaf weight (21.42%) and dry haulms
yield per plant (22.45%) (Table 2). High PCV and high GCV was recorded for number of
secondary branches per plant, whereas moderate PCV and moderate GCV was observed for dry
haulms yield per plant. High heritability values were observed for days to 50 per cent flowering,
plant height and number of secondary branches per plant, whereas moderate heritability was
exhibited for number of primary branches per plant, specific leaf area, specific leaf weight, leaf
area index, water use efficiency, sound mature kernel per cent, harvest index and oil per cent.
High GAM was observed for number of secondary branches per plant, leaf area index, number of
well-filled and mature pods per plant, dry haulms yield per plant and harvest index and moderate
GAM was recorded for days to 50 per cent flowering, plant height, number of primary branches
per plant and specific leaf area.
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Table 1: Per se performance of F; s for 23 quantitative characters in groundnut.
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Table 2. Estimates of genetic parameters for 23 quantitative characters in
28 F,s of groundnut .

Character MEAN | PCV GCV_| HBS) | GA | GAM
Days to 50 per cent flowering 26.07 7.78 7.19 85.46 3.57 | 13.69
Days to maturity 107.32 5.73 4.44 60.13 7.62 7.10
Plant height (cm) 27.05 17.01 9.17 29.05 275 | 10.18

Number of primary branches 500 | 16.09 9.24 3299 | 055 | 10.94

per plant

Number of secondary branches 117 | 66.17 | 5458 | 68.05 | 1.08 | 9275
per plant

SPAD chlorophyll meter reading

at 60 DAS 43.65 18.37 4.42 5.78 0.96 2.19
Specific leaf area (cm? g!) 142.04 | 22.96 13.26 33.38 | 2242 | 15.79
Specific leaf weight (g cm™) at

60 DAS 1.70 528.04 21.42 0.16 0.03 1.79
Leaf area index at 60 DAS 0.67 25.99 16.05 38.15 0.14 | 20.42
Transpiration rate 2556 | 970 | 251 | 668 | 034 | 134

(mmol H,O m™sec™) at 60 DAS

Photosynthetic rate

(umol Co, m™sec’) at 60 DAS 8.68 10.13 4.46 19.37 0.35 4.04

Stomatal conductance

(mol H,O m? sec™) 2.02 37.74 7.88 4.36 0.07 3.39

Water use efficiency (%) at 60 DAS 0.30 32.99 4.54 1.89 0.00 1.29

Number of well-filled and mature pods per 1438 2182 16.54 57 47 371 | 2583

plant

Shelling per cent 77.30 6.07 1.84 9.17 0.89 1.15
Sound mature kernel per cent 87.49 5.02 2.26 20.21 1.83 2.09
100-kernel weight (g) 46.62 9.30 5.03 29.24 2.61 5.60
Dry haulm weight per plant (g) 15.12 31.14 22.45 51.96 5.04 | 3333
Harvest index (%) 43.11 22.37 14.98 44.82 8.90 | 20.66
Oil per cent 47.63 1.13 0.76 45.63 0.50 1.06
Protein per cent 26.45 1.19 0.24 3.91 0.03 0.10
Kernel yield per plant (g) 15.27 22.34 9.96 19.86 1.40 9.14
Pod yield per plant (g) 19.91 17.96 8.97 24.95 1.84 9.23

Heritability in broad sense was estimated for all the characters and it ranged from 0.16 %
(specific leaf weight) to as high as 85.46 % (days to 50 per cent flowering). High heritability was
observed for the characters viz, days to 50 per cent flowering (85.46%), days to maturity
(60.13%) and number of secondary branches per plant (68.05%). Moderate heritability was
observed for characters viz., specific leaf area (33.38%), leaf area index (38.15%), number of
well-filled and mature pods per plant (57.47%), dry haulms yield per plant (51.96%), harvest
index (44.82%) and oil per cent (45.63%). The low heritability was recorded for plant height
(29.05%), number of primary branches per plant (32.99%), SPAD chlorophyll meter reading
(5.78%), specific leaf weight (0.16%), transpiration rate (6.68%), photosynthetic rate (19.37%),
stomatal conductance (4.36%), water use efficiency (1.89%), shelling per cent (9.17%), sound
mature kernel per cent (20.21%), 100-kernel weight (29.24%), protein per cent (3.91%), kernel
yield per plant (19.86%) and pod yield per plant (24.95%).
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Table 3. Comparative statement based on estimates of different genetic

parameters for 23 characters in F, generation of groundnut
. Influence of
Character Genetic parameters Gene effects .
environment
. High h*(b) and Additive Low
Days to 50 per cent flowering moderate GAM
. High h’(b) and low | Non additive Low
Days to maturity GAM
. Low h*(b) and Additive and non | High
Plant height moderate GAM additive
Number of primary branches per plant | Moderate h(b )and | Additive and non | Medium
Specific leaf area moderate GAM additive
Nll;nmtber of secondary branches per High h(b) and high | Additive Low
P GAM
SPAD chlorophyll meter reading
Transpiration rate
Photosynthetic rate
Stomatal conductance
Water use efficiency Low h*(b) and low Non additive High
Shelling per cent GAM
Sound mature kernel per cent
100- kernel weight
Protein per cent
Kernel yield per plant
Pod vield per plant
Specific leaf weight Moderate h*(b) and Non-additive High
Qil per cent low GAM
Leaf area index
Number of well-filled and mature
pods per plant Moderate h*(b) and Additive Medium
Dry haulms yield per plant high GAM
Harvest index

The range of genetic advance varied from 0.00 to 22.42. High genetic advance was recorded for
specific leaf area (22.42) whereas, lowest genetic advance was recorded for protein per cent
(water use efficiency (0.00). Genetic advance, expressed as percent of population mean (GAM)
ranged from 0.10% to 92.75% (Table 1). High genetic advance, expressed as per cent of
population mean was observed for number of secondary branches per plant (92.75%), leaf area
index (20.42%), number of well-filled and mature pods per plant (25.83%), dry haulms yield per
plant (33.33%) and harvest index (20.66%). Moderate genetic advance, expressed as per cent of
population mean was observed for days to 50 per cent flowering (13.69%), plant height (10.18%),
number of primary branches per plant (10.94%) and specific leaf area (15.79%). Low genetic
advance, expressed as per cent of population mean was recorded for characters viz., days to
maturity (7.10%), SPAD chlorophyll meter reading (2.19%), specific leaf weight (1.79%),
transpiration rate (1.34%), photosynthetic rate (4.04%), stomatal conductance (3.39%), water use
efficiency (1.29%), shelling per cent (1.15%), sound mature kernel per cent (2.09%), 100-kernel
weight (5.60%), oil per cent (1.06%), protein per cent (0.10%), kernel yield per plant (9.14%) and
and pod yield per plant (9.23%).
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High heritability and high GAM was recorded for number of secondary branches per plant, high
heritability and moderate GAM observed for days to 50% flowering (Table 3). Moderate
heritability and high GAM was showed for leaf area index, number of well-filled and mature
pods per plant, dry haulms yield per plant and harvest index, whereas moderate heritability and
moderate GAM was recorded for number of primary branches per plant and specific leaf area and
low heritability and moderate GAM for plant height. This indicates that these characters are under
additive genetic control and selection for genetic improvement will be worthwhile and may
rapidly contribute yield. Wang et al. (1987) also noticed low heritability values for these
characters. Low heritability for pod yield per plant was reported by Reddi ef al. (1986a) and
Swamy Rao et al. (1988).

High heritability and low GAM was expressed for days to maturity, moderate heritability and
low GAM was observed for specific leaf weight and oil per cent, whereas low heritability and
low GAM was recorded for SPAD chlorophyll meter reading, transpiration rate, photosynthetic
rate, stomatal conductance, water use efficiency, shelling per cent, sound mature kernel per cent,
100-kernel weight, protein per cent, kernel yield per plant and pod yield per plant indicating the
preponderance of non-additive gene action in inheritance of these characters. Hence, selection for
these characters is not effective in early segregating generations and has to be carried in later
generations. Earlier Nagabhushanam ef al. (1982), Vasanthi and Raja Reddy (2002) and Seethala
Devi (2004) reported low genetic advance as per cent of mean for pod yield per plant.

Among twenty three characters, high GCV, high heritability and high genetic advance as
percentage of mean (GAM) was observed for number of secondary branches per plant in F,
generations during rabi. It is clearly indicated that this trait was governed by additive gene
action; hence, selection would be rewarding. Earlier Korat ef al. (2009) reported high GCV and
high PCV for number of secondary branches per plant, moderate PCV and moderate GCV for dry
haulms yield, high heritability and high GAM for number of secondary branches per plant. Abhay
Dasshora Nagda (2002) reported high heritability and low GAM for days to maturity.

REFERENCES

Abhay Dashora Nagda, A.K. 2002. Genetic variability and character association in Spanish bunch
groundnut (Arachis hypogaea L.). Research on Crops 3(2):416-420.

Allard, R. W. 1960. Principles of Plant Breeding. John Wiley and Sons Inc. pp. 75-98.

Burton, G. W. 1952. Quantitative inheritance in grasses proceedings of 6™ International Grassland
Congress 1. pp.227-283.

Johnson, H. W., Robinson, H. F. and Comstock, R. E. 1955. Genotypic and phenotypic
correlations in soybean and other implications in selection. Agronomy Journal, 47: 477-
483.

Reddy, K. R. and Gupta, R. U. S. 1992. Variability and interrelationship of yield and its
component characters in groundnut. Journal of Maharastra Agricultural University, 17(2):
224-226.

Vasanthi, R. P. and Raja Reddy, C. 2002. Variability in F, generation of five groundnut crosses
involving foliar disease resistant genotypes. Journal of Research, ANGRAU, 30(2): 137-
142.

Nagabhushanam., G. V. S., Subramanyam, D. and Sree Rama Reddy, N. 1982. Studies on
variability, heritability and genetic advance in groundnut (Arachis hypogaea L.). The
Andhra Agricultural Journal, 29: 264-267.

International Journal of Applied Biology and Pharmaceutical Technology Page:468
Available online at www.ijabpt.com



http://www.ijabpt.com/

John et al WABRT  1ssnv0976-4550

Reddi, M. V., Subramanyam., D, Krishnamurthy, B., Reddy, R. J., Reddy, N. S. and Dhan Raj, A.
1986a. Variability, heritability and genetic advance in Virginia cultivars of groundnut.
Indian Journal of Genetics and Plant Breeding, 46: 355-359.

Seethala Devi, G. 2004. Genetic studies on certain morphological and physiological attributes in
10 F, populations of groundnut (Arachis hypogaea 1..) M.Sc. (Ag.) Thesis, Acharya N.G.
Ranga Agricultural University, Hyderabad.

Swamy Rao, T., Angadi, S. P. and Doshi, S. P. 1988. Variability and interrelationships among
oil content, yield and yield components in groundnut (Arachis hypogaea L.) Journal of
Oilseeds Research, 5: 16-21.

Wang, Y. Y., Tang, G. Y., Xia, X. M. and Liao, B, S. 1987. Heritability of main characters in
groundnut. Oil crops of China, 4(4): 12-16.

International Journal of Applied Biology and Pharmaceutical Technology Page:469
Available online at www.ijabpt.com



http://www.ijabpt.com/

	Days to 50 per cent flowering

