



Performance of Niger (Guizotia abyssinica (L.f.) Cass.) Genotypes for Seed Yield and Yield-Related Traits under Northern Karnataka Conditions during Kharif 2021
ABSTRACT: Niger is one among the important oilseed crops grown in India which requires attention with respect to yield improvement. The present study was conducted to evaluate 34 niger genotypes along with the local check DNS-4 for seed yield and yield attributes in RBD design with two replications at AICRP on Sesame and Niger, UAS, Dharwad during kharif 2021. Results indicated the presence of significant variation among the test genotypes for the traits days to 50% flowering, days to maturity, seed yield/ha and oil content. Genotypes viz., DNS-17, DNS-2, DNS-51, DNS-56, and DNS-66 were early maturing while DNS-08-05 was late maturing. With respect to oil content, genotypes DNS-36 (45.0%), DNS-15 (44.5%) and DNS-24 (44.1%) had more oil content compared to check DNS-4 (43.2%). Among all the test genotypes, DNS-17 (822.2 kg/ha) and DNS-24 (756.9 kg/ha) and DNS-41 (715.3 kg/ha) produced higher seed yield with yield superiority of 19.5%, 10.0% and 4.0% respectively over the check DNS-4 (688.2 kg/ha). From this study the genotypes DNS-17, DNS-24 and DNS-41 were found to be promising owing to higher seed yield, number of capitulum per plant and test weight. Seed yield per plant exhibited significant positive correlation with characters number of branches per plant (0.428), number of capitulum per plant (0.444), test weight (0.453) and oil content (0.555) while it showed significant negative correlation with plant height (-0.35). Hence, these characters may be considered in selection process for yield improvement.
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INTRODUCTION:

	Niger (Guizotia abyssinica) is an important minor oilseed crop with many medicinal properties belonging to Compositae family. Ethiopia and India are the two major niger producing countries in the world. In India major growing states are Madhya Pradesh, Orissa, Chhattisgarh, Maharashtra, Andhra Pradesh, and Karnataka. It is also known by several names as ramtil, ramtal, karale/khurasani, uchellu, payellu, verrinuvvulu, alashi, sarguza, ramtil and sorgujain different parts of the India (Ranganatha et al., 2013). It is capable of growing even under low soil fertility and moisture stress conditions which makes it suitable for cultivationin hilly, marginal and sub marginal lands. Niger contributes to soil conservation and land rehabilitation for which it is mainly grown in tribal areas with low input conditions in India. This crop has an advantage of less disease infection, insect pests infestation and no attack of wild animals. Whole plant can be used as a green manure for increasing soil organic matter while the attractive flowers help in bee keeping. Niger seed is consumed by humans in the form of chutney powder and as spices.  
Niger seed isrich source of supplements containing 483 calories, oil (30% - 40%), protein (10-25%), solvent sugars (12-18%), crude fiber (10-20%), moisture (10-11%) and ashes (4%). Vitamin and mineral substance of nigerseed is 0.43 mg/100 g thiamine, 0.22– 0.55 mg/100 g riboflavin, 3.66 mg/100g niacin 50– 587 mg/100 g calcium, and 180– 800 mg/100 g phosphorus. The seed contains around 40% oil with unsaturated fat structure of 75-80% linoleic corrosive, 7-8% palmitic and stearic acids, and 5-8% oleic corrosive (Dwivediet al., 2019). The niger oil is of high qualitybecause of high linoleic acid content have been reported to prevent cardiovascular disorders such as coronary heart disease, atherosclerosis, as well as high blood pressure. Sometimes it is used as substitute to sesame oil.  Niger seed oil is also used in the preparation of various lubricants, paint, and soap. 
Niger, a naturally selected mutant of Guizotia scabra subspecies Schimpheri is highly cross-pollinated crop (Patil and Duhoon, 2006)with presence of sporophytic self- incompatibility mechanism and is mainly pollinated by insects. It has an extremely low harvest index. Any additional biomass production has not resulted in proportionate increase in seed yield which could be due to lower seed setting per capitulum (Veera Kumar et al., 2006). This necessitates identifying the genotypes with high seed yielding capacity. Since seed yield is a polygenic character direct selection for yield is not recommended in crop breeding programme. Identification of yield associated characters which have major impact on productivity is crucial which can be done by the correlation analysis. Keeping these in mind the present investigation was carried out to identify the promising niger genotypes and also to study the association between yield and yield components.
MATERIALS AND METHODS:
The present investigation was carried out during kharif 2021 at AICRP on Sesame and Network project on Niger, MARS, University of Agricultural Sciences Dharwad, Karnataka. A set of 34 stable niger genotypes developed at AICRP on Sesame and Niger, UAS, Dharwad were evaluated in randomized block design with two replicationsalong with local check DNS-4. Each genotype was sown in four rows of 3 meter rowlength with 30 × 10 cm spacing. All the recommended agronomic practices were followed with timely plant protection measures. Five random plants per genotype per replication were sampled for recording observations and their mean values were used for statistical analysis. Observations were recorded on days to 50% flowering, days to maturity, plant height (cm), number of branches per plant, number of capsules per plant, 1000 seed weight (g), seed yield (kg/ha) and oil content (%). Analysis was carried out as per RBD analysis for all the characters. The correlation analysis was done by SPSS software.
RESULT AND DISCUSSION:
The results on the mean, range(minimum and maximum), variance and standard deviation are presented in Table 1. The mean values were for days to 50% flowering (50.9), days to maturity (91.4), plant height (175.9), number of branches per plant (6.4), number of capitulum per plant (31.6), test weight (4.2), seed yield kg/ha (560.9) and oil content (39.9). The parameter variance indicated significant differences among the tested niger genotypes for seed yield character. The trait seed yield/ha showed maximum variation as revealed by highest variance value (7813.4) compared to other characters. Suvarna etal.(2019) has also reported maximum variation for the seed yield/ha based on higher variance value.
Table 1: Descriptive statistics for the seed yield and yield attributing characters in Niger 
	Characters 
	Minimum
	Maximum
	Mean 
	Standard deviation
	Variance 

	Days to 50% flowering
	49
	54
	50.9
	1.3
	1.7

	Days to maturity
	89
	96
	91.4
	1.6
	2.7

	Plant height 
	155.5
	190.7
	175.9
	8.0
	64.3

	Number of branches per plant
	5.3
	7.9
	6.4
	1.3
	1.6

	Number of capitulum per plant
	27.0
	39.3
	31.6
	3.0
	9.2

	Test weight
	3.7
	4.7
	4.2
	0.2
	0.0

	Seed yield (kg/ha)
	423.6
	822.2
	560.9
	88.4
	7813.4

	Oil content %
	35.1
	45.0
	39.9
	2.7
	7.1




The ANOVA depicted significant mean sum of squares due to genotype for the traits days to 50% flowering, days to maturity, seed yield per ha and oil content. The test genotypes varied significantly for the characters seed yield /ha and oil content (Table 2). These results are in accordance with the scientific findings of Ahirwar et al. (2017),Tiwari and Ahirwar (2018), Suvarna et al. (2019), Saraswat et al. (2022), Thorat et al. (2022), Pushpa et al. (2023), Teja et al. (2024) and Roa et al.(2024) in niger. Similarly Getinet and Wold (2006) studied the genetic variability in niger accessions and reported genetic differences for maturity existed among the niger accessions evaluated. 
Table 2. Analysis of Variance for seed yield and yield attributing characters in Niger

	Source of variation
	Degrees of freedom
	Mean sum of squares

	
	
	DFF
	DM
	PH (cm)
	NBP
	NCP
	TW (g)
	SY (kg/ha)
	OC (%)

	Genotypes 
	34
	3.4**
	5.4**
	128.7
	0.8
	18.4
	0.1
	15626.8*
	14.1**

	Replication
	1
	14.6
	7.6
	842.2
	0.1
	13.6
	0.01
	37.7
	34.1

	Error
	34
	0.9
	1.1
	88.8
	0.6
	12.6
	0.1
	8462.6
	2.1


ns: p>0.05; *: p<0.05; **:p<0.01
DFF: Days to fifty % flowering        DM: Days to maturity         PH: Plant height   NBP: Number of branches/ plant                  NCP: Number of capitulum/plant     TSW: 1000 seed weight     SY: Seed yield/ha    OC: Oil content

Table 3: Mean performance of Niger genotypes for seed yield and yield attributing characters 
	Sl.
No.
	Genotypes
	DFF
	DM
	PH (cm)
	NBP
	NCP
	TW (g)
	SY (kg/ha)
	OC (%)

	1
	DNS-17
	51
	89
	163.5
	6.3
	31.7
	4.5
	822.2
	41.3

	2
	DNS-15
	50
	92
	155.5
	6.3
	28.7
	4.4
	569.4
	44.5

	3
	DNS-14
	50
	93
	167.2
	6.4
	32.7
	4.5
	645.8
	38.9

	4
	DNS-40
	50
	92
	158.3
	6.3
	31.3
	4.7
	604.2
	43.3

	5
	DNS-24
	50
	92
	181.0
	6.6
	36.6
	4.3
	756.9
	44.1

	6
	DNS-36
	51
	93
	170.3
	7.2
	37.3
	4.3
	622.2
	45.0

	7
	DNS-41
	51
	94
	179.4
	7.9
	39.3
	4.4
	715.3
	42.1

	8
	DNS-08-05
	52
	96
	178.9
	7.2
	35.8
	4.3
	569.4
	42.0

	9
	DNS-2
	49
	89
	178.9
	6.9
	35.3
	4.6
	638.9
	43.1

	10
	DNS-08-2
	52
	93
	183.3
	7.6
	35.1
	4.5
	590.3
	40.4

	11
	DNS-43
	52
	93
	173.2
	7.5
	30.7
	4.0
	631.9
	39.9

	12
	DNS-44
	52
	92
	180.6
	6.2
	28.8
	4.2
	500.0
	38.2

	13
	DNS-45
	51
	91
	178.2
	5.6
	28.7
	4.1
	548.6
	39.7

	14
	DNS-46
	52
	92
	173.2
	6.1
	31.1
	4.2
	472.2
	40.3

	15
	DNS-47
	50
	90
	166.4
	6.1
	30.9
	4.3
	555.6
	38.6

	16
	DNS-48
	50
	90
	169.1
	6.4
	32.4
	4.4
	527.8
	41.5

	17
	DNS-49
	52
	92
	179.8
	6.5
	30.3
	4.4
	534.7
	41.2

	18
	DNS-50
	51
	91
	171.5
	6.3
	29.7
	4.1
	569.4
	38.7

	19
	DNS-51
	49
	89
	186.4
	6.6
	27.6
	4.1
	506.9
	35.7

	20
	DNS-52
	53
	93
	169.4
	6.0
	32.9
	4.1
	527.8
	41.2

	21
	DNS-53
	51
	91
	180.1
	5.6
	28.6
	4.1
	590.3
	42.4

	22
	DNS-54
	51
	90
	164.4
	5.7
	31.3
	4.2
	545.8
	43.6

	23
	DNS-55
	50
	90
	178.8
	6.4
	35.4
	3.9
	520.8
	37.6

	24
	DNS-56
	49
	89
	178.9
	6.1
	32.8
	4.1
	458.3
	38.6

	25
	DNS-57
	54
	93
	180.1
	5.7
	30.9
	3.7
	520.8
	35.1

	26
	DNS-58
	53
	93
	190.7
	6.8
	33.1
	4.1
	423.6
	36.3

	27
	DNS-59
	52
	92
	180.3
	6.2
	28.6
	4.2
	541.7
	36.4

	28
	DNS-60
	52
	91
	184.2
	6.1
	30.1
	4.3
	608.3
	37.4

	29
	DNS-61
	52
	92
	176.5
	5.3
	28.4
	3.9
	534.7
	38.2

	30
	DNS-62
	52
	92
	179.2
	7.0
	31.5
	3.9
	500.0
	37.8

	31
	DNS-63
	53
	93
	175.5
	5.6
	30.8
	3.9
	451.4
	37.8

	32
	DNS-64
	51
	91
	181.1
	6.7
	27.8
	4.2
	562.5
	41.0

	33
	DNS-65
	51
	92
	179.7
	5.3
	27.0
	4.4
	444.4
	39.0

	34
	DNS-66
	49
	89
	187.0
	6.3
	31.5
	4.3
	458.3
	37.4

	DNS-4 (Local Check)
	51
	91
	168.3
	7.5
	35.6
	4.3
	688.2
	43.2

	Mean
	50.9
	91.4
	175.9
	6.4
	31.6
	4.2
	560.9
	39.9

	CV
	1.9
	1.2
	5.4
	12.0
	11.2
	6.3
	16.3
	3.7

	CD@ 5%
	2.0
	2.2
	19.2
	1.6
	7.2
	0.5
	187.0
	3.0


DFF: Days to fifty % flowering        DM: Days to maturity         PH: Plant height   NBP: Number of branches/ plant                  NCP: Number of capitulum/plant     TSW: 1000 seed weight     SY: Seed yield/ha    OC: Oil content



The mean performance of 34 niger genotypes for seed yield and yield attributing traits in comparison to the local check DNS-4 is given in the table 3. The days to maturity ranged from 89 to 96 days among the tested genotypes. The genotypes DNS-17, DNS-2 DNS-51, DNS-56, DNS-66 were early maturing at 89 days while the genotype DNS-08-05 was late maturing at 96 days. The plant height ranged from 155.5 cm to 190.7 cm and the genotype DNS- 58 was found to be taller, DNS-15 was shorter compared to the check DNS-4. Number of branches per plant ranged from 5.3 to 7.9 with highest number of branches recorded in genotype DNS-41 (7.9) compared to the check DNS-4 (7.5). Number of capitulum per plant ranged from 27.0 to 39.3 among the genotypes tested. Genotype DNS-41 (39.3) exhibited higher capitulum number while DNS-24 (36.6), DNS-36 (37.3), DNS-08-05 (35.8) and DNS-66 (35.5) showed on par capitulum number with the check DNS-4 (35.6). With respect to 1000 seed weight, it ranged from 3.7 to 4.7g. Genotypes DNS-40 (4.7g), DNS-2 (4.6g), DNS-17 (4.5g), DNS-41 (4.5g) and DNS-08-02 (4.5g) exhibited numerically higher test weight than the check DNS-4 (4.3g).
Among the test genotypes evaluated seed yield ranged from 423.6 kg/ha to 822.2 kg/ha. The genotypes DNS-17 (822.2 kg/ha), DNS-24 (756.9 kg/ha) and DNS-41 (715.3 kg/ha) showed numerically higher seed yield than the check DNS-4 (688.2 kg/ha). Suvarna etal.(2019) have also identified some of the superior seed yielding niger genotypes in their study. For the trait oil content, genotypes DNS-36 (45.0%), DNS-15 (44.5%) and DNS-24 (44.1%) exhibited more oil content compared to check DNS-4 (43.2%). Out of 34 niger genotypes evaluated for seed yield and yield attributes, the genotypes DNS-17, DNS-24 and DNS-41 were found to be promising with good seed yield, capitulum number and test weight. 
[bookmark: _GoBack]Table 4: Estimates of phenotypic correlation coefficients for yield and yield attributing characters in Niger 

*Correlation significant at 0.05 level
**Correlation significant at 0.01 level
***Correlation significant at 0.001 level
	
	DFF
	DM
	PH
	NBP
	NCP
	TW
	SY
	OC

	DFF
	1
	0.649***
	0.173
	-0.084
	-0.097
	-0.469**
	-0.189
	-0.269

	DM
	0.649***
	1
	0.033
	0.279
	0.264
	-0.084
	0.014
	0.097

	PH
	0.173
	0.033
	1
	0.091
	-0.011
	-0.335*
	-0.35*
	-0.553***

	NBP
	-0.084
	0.279
	0.091
	1
	0.667***
	0.303
	0.428*
	0.297

	NCP
	-0.097
	0.264
	-0.011
	0.667***
	1
	0.248
	0.444**
	0.416*

	TW
	-0.469**
	-0.084
	-0.335*
	0.303
	0.248
	1
	0.453**
	0.565***

	SY
	-0.189
	0.014
	-0.35*
	0.428*
	0.444**
	0.453**
	1
	0.555***

	OC
	-0.269
	0.097
	-0.553***
	0.297
	0.416*
	0.565***
	0.555***
	1


DFF: Days to fifty % flowering        DM: Days to maturity         PH: Plant height   NBP: Number of branches/ plant                  NCP: Number of capitulum/plant     TSW: 1000 seed weight     SY: Seed yield/ha    OC: Oil content


Correlation coefficient analysis helps in assessing the magnitude and direction of association among the yield and yield associated characters. The information on correlations helps in identifying the characters with major association with the complex trait yield aiding in selection process. The phenotypic correlation coefficient values among the seed yield and yield components are presented in Table 4. Days to 50 % flowering exhibited significant positive correlation with days to maturity and number of branches plant exhibited significant positive correlation with number of capsules per plant. The trait test weight was significantly positively correlated with oil content. Seed yield per plant exhibited significant positive correlation with number of branches per plant (0.428), number of capitulum per plant (0.444), test weight (0.453) and oil content (0.555) while it showed significant negative correlation with plant height (-0.35) . Patil et al. (2019), Gururaja et al. (2022), Rao et al. (2024) and Katara et al. (2025) also reported significant positive correlation of seed yield with number of branches, number of capitulum and test weight in niger. In contrary, Gururaja et al. (2022) reported non-significant and negative correlation of seed yield with oil content. Seed yield was negatively correlated with days to fifty percent flowering (-0.189) and positively correlated with days to maturity (0.014) which was non-significant which is in accordance with the results of  Patil et al. (2019). These correlation analysis results suggested that the selection for the characters viz., number of branches per plant, number of capitulum per plant, test weight and oil content would help in improving the seed yield character.

CONCLUSIONS
The study concluded that evaluated genotypes differed significantly for seed yield/ha, oil content and maturity. The genotypes superior for seed yield were identified which may be further validated and used in further breeding programme. By the correlation studies it was found that the number of branches per plant, number of capitulum per plant, test weight and oil content were the major contributing characters for indirect selection for seed yield improvement.
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