Evaluation of Genetic variation and Heritability in the growth parameters of Dendrocalamus strictus at Nursery Stage






Abstract

Dendrocalamus strictus is the most dominant, naturally occurring, and commercially important bamboo species in Uttar Pradesh and dry region of India. It is commonly known as Male Bamboo, Solid Bamboo, or locally referred as  Lathi Bans due to its structural characteristics. Thirty candidate plus clumps (CPCs) of Dendrocalamus strictus collected from different forest divisions of Vindhyan region in U.P. were studied for the pattern of genetic variation and character association after 24 months growth at nursery stage. The results revealed the presence of highly significant variations among the CPCs for diameter, height, number of internodes and length of internode. There are fair differences between phenotypic and genotypic coefficients of variability indicating that these parameters are sensitive to environmental changes. The estimates of heritability and expected genetic gain were low to moderate for all the characters, except height, diameter and number of internodes which registered comparatively higher values of heritability and genetic gain. The study will be helpful for selection of CPCs of Dendrocalamus strictus in order to multiply good quality of bamboo vis-à-vis enhancing the productivity.

*This work is a part of Ph.D. work of the first author
Introduction
Bamboo is a very important forest produce, belonging to sub family Bambusoideae of family Poaceae. It is a monocarpic and multipurpose species. In India, there are 125 indigenous as well as exotic species of bamboo distributed in 23 genera. In Uttar Pradesh, Dendrocalamus strictus is the main bamboo species that occurs in the Vindhyan region. It plays a vital role in the socio-economic conditions of the rural communities specially in Asia and Pacific North East region of the country which is one of the richest botanical regions in speciation and genetic diversity in bamboos as Haridasan et al., 1987,  Chaturvedi, 1986 and Meena et al., 2024. The common bamboo (Dendrocalamus strictus) occurs in deciduous forests all over India except in North-West Bengal, Assam and moist regions of the West Coast, Troup, 1921.

The present study deals with the estimation of heritability, coefficient of variation, PCV, GCV and genetic advance as per cent of mean of 30 variable CPCs collected from different forest divisions of Vindhyan region of Uttar Pradesh.
Materials and Methods
The material consist of thirty variable CPCs of Dendrocalamus strictus collected from the CPCs selected in different forest divisions of Vindhyan region of U.P. (Location wise identification of selected CPCs are given in table-1) during 1998. The collected rhizomes were planted at research nursery in Kotwa, Mirzapur Forest Division during the month of July/August 1998 in raised beds (size 10 m x 1.0 m and raised up to 20 cm. from ground level). The beds were prepared with the mixture of soil, sand and well rotted sieved Farm Yard Mannure (F.Y.M.) in 1:1:1 ratio. Before planting in beds, the rhizomes were treated with 1% fungicide (bavestin) and then planted at the spacing of 1.0 m x 1.0 m. The beds were irrigated by flooding as and when required.
The observations of sprouting of new culms were recorded quarterly. After 24 months of growth, the observations like diameter of culm (cm), height of culm (cm), number of internodes and length of internode (cm) were recorded. The observations recorded on various growth parameters were subjected to statistical analysis as suggested by Snedecor and Cochran 1967.
Table 1: Locationwise identification of selected CPCs of Dendrocalamus strictus
	Sl. No.
	Forest Division
	CPCs
	Latitude (°N)
	Longitude (°E)
	Avg. annual rainfall (mm)
	Avg. annual Temp. (°C)
	Soil type
	Stand

	1
	Renukoot
	1 to 4, 7, 8
	23° 52' - 24° 21'
	82° 4' - 83° 24'
	1254
	33/22
	Reddish Sandy loam
	Plantation

	2
	Mirzapur
	5, 6, 13 to 21
	24° 28' - 25° 13'
	82° 36' - 83° 31'
	875.50
	34/19
	Laterite soil
	Plantation

	3
	Obra
	9 to 12 and 22 to 30
	24° 17' - 24° 14'
	82° 42' - 83° 31'
	1200
	25/28
	Sandy loamy, yellow to brown
	Natural



Results and Discussion
Table-2 reflects the data pertaining to morphological parameters of field performance viz. diameter of culm (cm), height of culm (cm), number of internodes and length of internode (cm) of Dendrocalamus strictus, after two year of growth. Analysis of variance indicated the significant difference among all traits under study. The CPC no. 17 attained the maximum height (537.50 cm) and minimum (167.50 cm) was recorded for CPC no. 6. The maximum diameter (3.00 cm) was recorded in case of CPC no. 17 and minimum (0.77 cm) for CPC no. 6. Maximum number of internodes (34.25) was recorded in case of CPC no. 17 and minimum (14.50) for CPC no. 6. The maximum length of internode (18.25 cm) was recorded in CPC no. 23 and minimum (9.58 cm) for CPC no.8.

Standard Error (SE) calculated for diameter of culm, height of culm, number of internode and length of internode was observed 0.17, 29.64, 1.96 and 1.24, respectively. Similarly Critical Difference (CD) at 5% level was observed 0.34 for diameter, 48.98 for height, 3.90 for number of internode and 2.47 for length of internode. The Coefficient of Variation (CV) calculated was 29.18, 29.06, 22.14 and 14.80 for diameter of culm, height of culm, number of internode and length of internode of Dendrocalamus strictus, respectively.



Table 2: Mean performance of growth parameters of different CPCs of Dendrocalamus strictus at nursery stage
	CPC No.
	Diameter (cm)
	Height (cm)
	Number of internodes
	Length of internode (cm)

	1
	2.20
	373.25
	24.50
	16.00

	2
	2.27
	413.75
	25.00
	15.63

	3
	2.78
	326.25
	23.50
	15.13

	4
	2.29
	340.00
	23.50
	16.00

	5
	2.09
	338.75
	25.00
	13.63

	6
	0.77
	167.50
	14.50
	10.38

	7
	2.04
	397.75
	30.00
	13.13

	8
	1.63
	217.50
	19.25
	9.58

	9
	2.15
	327.50
	26.50
	12.63

	10
	0.84
	178.75
	14.75
	10.63

	11
	1.89
	292.50
	23.25
	12.63

	12
	1.03
	198.75
	17.00
	11.25

	13
	2.01
	343.75
	24.75
	14.25

	14
	0.93
	177.50
	15.75
	11.00

	15
	2.12
	330.00
	23.75
	13.75

	16
	1.77
	255.00
	20.00
	12.30

	17
	3.00
	537.50
	34.25
	16.13

	18
	2.03
	342.50
	24.25
	15.00

	19
	2.54
	377.50
	29.00
	14.75

	20
	1.85
	277.50
	20.50
	14.50

	21
	2.02
	467.50
	24.50
	15.38

	22
	2.52
	455.00
	34.00
	14.75

	23
	2.83
	502.50
	28.25
	18.25

	24
	2.85
	450.00
	30.50
	16.75

	25
	2.63
	447.50
	30.00
	16.00

	26
	2.70
	475.00
	30.75
	14.25

	27
	2.72
	482.50
	32.00
	15.38

	28
	2.96
	455.75
	31.50
	16.55

	29
	2.83
	443.75
	32.25
	15.25

	30
	2.360
	357.97
	28.75
	16.50

	Mean
	2.15
	357.97
	25.38
	14.26

	Range Min
	0.77
	167.50
	14.50
	9.58

	Range Max
	3.00
	537.50
	34.25
	18.25

	S.E.±
	0.17
	29.64
	1.96
	1.24

	F. Test
	**
	**
	**
	**

	C.D. at 5%
	0.34
	58.98
	3.90
	2.47


**Significant at 5% level
The extent of variability can also be assessed by genotypic and phenotypic coefficient of variation. In the present study (table-3) the highest phenotypic coefficient of variation was observed (30.77) for height and it was found to be lowest (18.22) for length of inter-node and the highest value of genotypic coefficient of variation was observed (28.51) for diameter whereas it was lowest (13.45) for length of internode. The highest difference between two parameters (PCV-GCV) was observed (4.77) for length of internode and lowest (2.21) for the traits diameter of culm. The results are in accordance with earlier reports of Rathinum et al., 1982, Subramanian et al.,1995 and Kumar and Sharma 2022.


Table 3: Phenotypic, genotypic coefficient variation, heritability, genetic advance and genetic gain for different parameters of Dendrocalamus strictus
	Characters
	PCV (%)
	GCV (%)
	Difference (PCV-GCV)
	Heritability (%) (broad sense)
	Genetic advance
	Genetic gain (%)

	Diameter
	30.72
	28.51
	2.21
	84.14
	1.18
	54.65

	Height
	30.77
	28.45
	2.32
	85.52
	194.08
	54.22

	Number of internodes
	24.08
	21.45
	2.63
	79.34
	9.99
	39.36

	Length of internodes
	18.22
	13.45
	4.77
	54.52
	2.92
	20.48



The heritability values for diameter, height and number of internodes were moderately high i.e. 86.14, 85.52 and 79.34 respectively as compared to the lowest value of length of internode (54.52). Although heritability in broad sense may give useful indication about the relative value of selection in the material at hand to arrive at more reliable conclusions, heritability and expected genetic gain should be considered jointly. The higher values of genetic gain (54.65) was observed in diameter of culms in comparison to other characters which suggests that selection for improving this trait will be most effective in the present material as compared to other most important characters, these findings are based on Burton, 1952, Singh et al., 2004 and Bhandari, 2003.

High heritability with low genetic advance has observed for all the traits under study and the least (1.18) was found with diameter of culms. Similarly, high heritability with low genetic gain was observed by Singh et al., 2001. Moderately high heritability estimates associated with moderate genetic advance have earlier been reported for plant height by Srivastava et al., 1993. in Terminalia arjuna and for plant height and stem diameter in Grewia optiva by Sharma  and  Sharma 1995, in Dendrocalamus strictus by Singh et al., 2020. The present study provides a clear cut indication for good selection of CPCs for cultivation in Vindhyan region of U.P., for improvement and multiplication of good quality bamboo vis-a-vis enhancing the productivity.
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