INFLUENCE OF BIOPHYSICAL CHARACTERS OF RESISTANCE IN SESAME GENOTYPES AGAINST LEAFHOPPER (Orosius albicinctus)

ABSTRACT
Host plant resistance is one among the important components essential to combat yield losses caused by insect pests and diseases. Interactions between the host plant and insect are very dynamic and involves development of many defense mechanisms by the plants and counter adaptations by the insects. The present study was conducted at S. V. Agricultural College, Tirupati during rabi, 2019-20 and 2020-21 for a period of two consecutive seasons to study the effect of biophysical characters viz., leaf area, leaf thickness and trichome density in selected sesame genotypes in response to leafhopper population and phyllody incidence. The correlation studies conducted during the study revealed that there is a positive correlation between leaf area and leafhopper population, negative correlation between leaf thickness, trichome density with leafhopper population and phyllody incidence. However, the correlation was found to be significant for leaf thickness during both the seasons i.e., rabi, 2019-20 and rabi, 2020-21. The genotypes identified with high trichome trichome density, leaf thickness with minimum leaf area can be utilized in further breeding programmes in development of resistant source against sesame phyllogy.
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1 Introduction
Sesamum indicum commonly known as Til or gingelly is one of the important oilseed crops grown in India and known as Queen of oilseeds. India ranks first in word covering an area of 10.43 lakh ha and production of 3.92 lakh tonnes with productivity of 375 kg/ha), while in Andhra Pradesh, it is grown covering an area of 0.17 lakh ha, production of 0.03 lakh tonnes and average yield of 180 kg/ha (Department of Agriculture & Farmers Welfare, 2022-23). Among the biotic constraints affecting the yield, phyllody transmitted by leafhopper (Orosius albicinctus) is major one causing considerable yield loss of upto 90%. Both nymph and adult stages of leafhoppers cause considerable damage to the sesame plants directly by sucking the plant sap and also indirectly by transmitting the phyllody caused by phytoplasma.
Host plant resistance is one among the important components essential to combat yield losses caused by insect pests and diseases. Interactions between the host plant and insect are very dynamic and involves development of many defense mechanisms by the plants and counter adaptations by the insects. Many of the physical and chemical plant defenses affect host selection, feeding, oviposition, growth and development. Physical traits like leaf area, leaf thickness and trichome density act as morphological barriers which may repel the insects or act as feeding deterrents or ovipositional deterrent showing resistance against insects. Trichomes (tiny hair-like structures on the plant surfaces) deter leafhoppers primarily by acting as a physical barrier that impedes movement and feeding. Better understanding of the defense mechanisms enable us to develop sustainable management practices and development of resistant varieties. Keeping this in view, the present study was executed to identify the biophysical components conferring resistance against phyllody in selected genotypes.
2 Material and methods
The genotypes were grouped as resistant/susceptible under field screening study during kharif, 2019-20 and 2020-21 following the scale (0-6 rating) of phyllody incidence given by Akhtar et al. (2013). Two genotypes were selected from each category of resistant, moderately resistant, moderately susceptible and highly susceptible categories during two consecutive years viz., rabi, 2019-20 and rabi, 2020-21 and the study was executed at Department of Entomology, S.V. Agricultural College, Tirupati.
2.1 Leaf thickness
	From the identified resistant/ susceptible genotypes, five leaf samples were randomly selected from five plants per each replication and the leaf thickness was measured using digital vernier calipers and expresses in units of mm.
2.2 Trichome density
From the identified resistant/ susceptible genotypes, five leaf samples were randomly selected from the sesame plants (top, middle and bottom parts). From each leaf sample, five leaf bits each of 5 mm diameter were taken and the trichome density was observed on the lower surface of the leaves using Olympus stereo microscope (40 X magnification). Data was expressed as number of trichomes per 5 mm leaf diameter.
2.3 Leaf area
Five leaf samples were selected randomly from five plants per each replication and leaf area was estimated using leaf area meter for the identified resistant/susceptible genotypes using LI - COR model, LT-300 portable leaf area meter with transparent conveyor belt and electronic display. Data was expressed as cm2 plant-1.

Statistical analysis
Data on leaf thickness, trichome density and leaf area were analysed using SPSS statistical package tools.
3 Results and discussion
3.1 First Season – rabi, 2019-20 - The results pertaining to biophysical characters of resistance (leaf thickness, trichome density and leaf area) in selected sesame genotypes during rabi, 2019-20 were depicted in Table 1
3.1.1 Leaf thickness
	Leaf thickness was measured using vernier calipers and the results indicated that the leaf thickness in different sesame genotypes ranged from 0.99 to 1.45 mm with a mean of 1.24 mm. The resistant varieties IC 203871 (1.45 mm) and EC 377002-2 (1.35 mm) recorded greater values of leaf thickness when compared to highly susceptible varieties, Gowri (0.99 mm) and YLM 66 (1.03 mm). There exists a significant difference in leaf thickness between the genotypes categorized. However, the moderately resistant genotypes, IC 204132 and YLM 141 were found statistically at par with the resistant genotype, EC 377002-2. Both the susceptible genotypes YLM 66 and Gowri were found statistically at par with each other. 
3.1.2 Trichome density 
	Trichome density on lower surface of leaves in different sesame genotype was in the range of 27.87 to 40.20 with an average value of 31.85 trichomes per 5 mm leaf diameter. Highly susceptible genotypes gowri (27.87) and YLM 66 (30.13) recorded lowest number of trichomes per 5 mm diameter as compared to resistant genotypes, IC 203871 (40.20) and EC 377002-2 (35.53).  The genotypes show statistically significant difference with regard to trichome density, however, the moderately susceptible genotypes (IC 205470 and IC 567285) were found at par with each other statistically. 
3.1.3 Leaf area
	The leaf area of different genotypes was in the range of 106.80 to 142.60 cm2 with an average value of 124.03 cm2. The resistant genotypes IC 203871 and EC 377002-2 recorded lowest leaf area when compared to highly susceptible genotypes namely YLM 66 (132.33 cm2) and Gowri (142.60 cm2). The genotypes show significant differences with respect to leaf area, however, the moderately resistant genotypes viz., YLM 141 and IC 204132 were found at par with each other. 
Pearson’s correlation coefficient was calculated between biophysical and biochemical characters in selected sesame genotypes with mean leafhopper population and per cent phyllody incidence and the results were presented in Table 3
	The correlation studies revealed that plant characters like leaf area (0.870) exhibited a significant positive correlation with mean leafhopper population, while leaf thickness (- 0.916) showed significant negative association with leafhopper incidence. Trichome density (-0.633) was noticed to be exhibiting non-significant negative correlation with leafhopper population during rabi, 2019-20. Similar trend in correlation was observed with biophysical characters of resistance in sesame plants and phyllody incidence. Significant positive correlation was observed with leaf area (0.781) and phyllody incidence, while, leaf thickness (-0.945) had a significant negative association with per cent phyllody incidence. Trichome density showed non-significant negative correlation (-0.637) with mean per cent phyllody incidence.
3.2 Second Season – rabi, 2020-21
The results on biophysical characters of resistance in selected sesame genotypes during rabi, 2020-21 were presented in Table 2
3.2.1 Leaf thickness
	During rabi, 2020-21, the measured leaf thickness was in the array of 1.02 to 1.39 mm with the lowest leaf thickness recorded in highly susceptible genotypes namely YLM 66 (1.06 mm) and Gowri (1.02 mm). The greater values of leaf thickness were recorded in resistant and moderately resistant genotypes when compared to susceptible genotypes. There was a significant difference between the categories of resistant and susceptible genotypes with a mean value of 1.26 mm. The moderately resistant genotype IC 204132 and moderately susceptible genotype IC 205470 was found statistically at par with resistant genotype, IC 203871. The resistant genotype EC 377002-2 and moderately resistant genotype YLM 141 were statistically at par with each other.
3.2.2 Trichome density
	The results on trichome density in rabi, 2020-21 showed that there exists a mean density of 30.63 trichomes per 5 mm leaf diameter. The resistant genotypes recorded relatively higher number of trichomes when compared with highly susceptible and moderately susceptible genotypes. Lower number of trichomes was noticed in susceptible genotypes namely YLM 66 (28.60) and Gowri (24.33). The genotypes show significant differences statistically with respect to trichome density. However, the moderately susceptible genotypes (IC 205470 and IC 567285) were found at par with each other and with moderately resistant genotype (YLM 141).
3.2.3 Leaf area
	Observations on leaf area during rabi, 2020-21 indicated that the average leaf area was 130.94 cm2 with highest leaf area recorded in highly susceptible genotypes namely YLM 66 (164.83 cm2) and Gowri (161.30 cm2). The resistant genotypes, IC 203871 (104.23 cm2) and EC 377002-2 (118.20 cm2) recorded lowest leaf area compared to moderately resistant, moderately susceptible and highly susceptible genotypes, which was found statistically significant. Leaf area was found statistically significant in the categories of genotypes studied. The highly susceptible genotypes (YLM 66 and Gowri) were found at par with each other. The moderately resistant genotype YLM 141 (124.53 cm2) and moderately susceptible genotype IC 567285 (127.20 cm2) were found at par with each other statistically.
Correlation studies
The correlation studies with biophysical characters revealed that both leaf area and trichome density resulted a non-significant correlation with mean leafhopper population, however, the correlation was positive with leaf area (0.626) and negative with trichome density (-0.586). Leaf thickness resulted in significant negative correlation with leafhopper population. 
	In case of correlation studies with per cent phyllody incidence, leaf area (0.882) showed significant positive correlation, while, leaf thickness (-0.831) and trichome density (-0.730) resulted a significant negative correlation. 
From the present findings, it was clear that the mean number of trichomes on adaxial surface of leaves in resistant genotypes were higher when compared to highly susceptible genotypes for both leafhopper population and per cent phyllody incidence. The results of biophysical characters in moderately resistant and moderately susceptible genotypes were found intermediary between resistant and highly susceptible genotypes. The results from the present investigation were in accordance with Reddy (2019) who reported that resistant sesame genotypes consist of greater number of trichomes as compared to susceptible genotypes and Raju et al. (2020) concluded that significantly higher hair density on leaf lamina harboured lower population of leafhoppers in cotton and were found to be resistant to leafhoppers. Deb et al. (2015) reported that trichomes and leaf thickness confer resistance against major sucking insect pests in cotton. The results were also found in close agreement with Khalil et al. (2017) and Madhu et al. (2023) who reported that trichome density showed negative correlation with leafhoppers population in cotton. 
	The existence of trichomes might be the foremost resistant factor against leafhoppers by having first line of defence. Trichomes may serve as effective defence against homopteran pests because in addition to being soft and small bodied insects, they feed with piercing and sucking type of mouthparts and near the plant surface. Increased number of trichome density on leaves in resistant genotypes showed reduction in the population of leafhoppers and less incidence of sesame phyllody indicating that hairiness on the leaves might hinder feeding and oviposition by the leafhoppers (Challa et al., 2021). Adult and nymphal population of jassids in cotton was reported to show negative correlation with thickness of leaf lamina as reported by Khalil et al. (2017) further confirms the present results. The studies on influence of leaf area on jassid population revealed a significant positive correlation in brinjal (Laichattiwar et al., 2018). The results from the present study were in conflicting with Bindu and Pramanik (2017) who observed a negative correlation with leaf area and jassid population. Trichome density had negative influence on leafhopper population which proved foremost resistant factor against okra leafhopper by providing first line of defense (Prithiva et al., 2019). Madhuri et al. (2025) also reported that he high trichome density in groundnut genotypes imparted resistance against leafhoppers in groundnut.
4 Conclusions
The resistance genotypes screened for phyllody showed higher trichome density and leaf thickness when compared to susceptible and highly susceptible genotypes. The genotypes identified with high trichome trichome density, leaf thickness with minimum leaf area can be utilized in further breeding programmes in development of resistant source against sesame phyllogy.
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Table 1 Biophysical characters of selected sesame genotypes in relation to response of genotypes against phyllody during                  rabi, 2019-20
	Category
	Genotype
	Mean no. of leafhopper population
	Mean phyllody incidence (%)
	Leaf thickness
(mm)
	Trichome density
(No. of trichomes per 5 mm diameter)
	Leaf area
(cm2)

	Resistant 
	IC 203871
	0.00
(1.00)
	6.25
	1.45a
	40.20a
	106.80f

	Resistant 
	EC 377002-2
	0.00
(0.00)
	6.44
	1.35b
	33.53b
	112.87e

	Moderately resistant
	YLM 141
	0.13
(1.06)
	16.34
	1.29bc
	31.73c
	128.80bc

	Moderately resistant 
	IC 204132
	0.13
(1.06)
	14.71
	1.31b
	30.13d
	126.67c

	Moderately susceptible
	`IC 205470
	0.18
(1.09)
	39.90
	1.32b
	30.27cd
	119.80d

	Moderately susceptible
	IC 567285
	0.19
(1.09)
	38.89
	1.23c
	30.93cd
	122.40d

	Highly susceptible
	YLM 66
	0.50
(1.22)
	86.9
	1.03d
	30.13d
	132.33b

	Highly susceptible 
	Gowri
	0.81
(1.35)
	86.55
	0.99d
	27.87e
	142.60a

	Overall Mean
	1.24
	31.85
	124.03

	F-test
	Sig.
	Sig.
	Sig.

	SEm±
	0.022
	0.524
	1.209

	CD (P=0.05)
	0.07
	1.59
	3.67

	C.V (%)
	2.99
	2.85
	1.69


          Values in parentheses are √X+1 transformed values; Sig. – Significant at 5 per cent level of significance
Values followed by same letter in each column are not significantly different  

Table 2 Biophysical characters of selected sesame genotypes in relation to response of genotypes against phyllody during                 rabi, 2020-21
	Category
	Genotype
	Mean no. of leafhopper population
	Mean phyllody incidence (%)
	Leaf thickness
(mm)
	Trichome density
(No. of trichomes per 5 mm diameter)
	Leaf area
(cm2)

	Resistant
	IC 203871
	0.19
(1.09)
	9.77
	1.39a
	39.83a
	104.23d

	Resistant
	EC 377002-2
	0.13
(1.06)
	17.95
	1.31b
	35.13b
	118.20c

	Moderately resistant
	YLM 141
	0.38
(1.17)
	22.29
	1.27bc
	30.53c
	124.53bc

	Moderately resistant
	IC 204132
	0.19
(1.09)
	19.79
	1.37a
	28.57d
	130.33b

	Moderately susceptible
	`IC 205470
	0.19
(1.09)
	49.87
	1.43a
	28.67cd
	116.87c

	Moderately susceptible
	IC 567285
	0.31
(1.15)
	39.29
	1.25c
	29.33cd
	127.20bc

	Highly susceptible
	YLM 66
	0.25
(1.12)
	82.10
	1.06d
	28.60cd
	164.83a

	Highly susceptible
	Gowri
	1.31
(1.52)
	92.61
	1.02d
	24.33e
	161.30a

	Overall Mean
	1.26
	30.63
	130.94

	F-test
	Sig.
	Sig.
	Sig.

	SEm±
	0.019
	0.638
	3.922

	CD (P=0.05)
	0.06
	1.94
	11.89

	C.V (%)
	2.64
	3.61
	5.19



Values in parentheses are √X+1 transformed values; Sig. – Significant at 5 per cent level of significance
Values followed by same letter in each column are not significantly different  
Table 3 Correlation between biophysical and biochemical characters of selected sesame genotypes Vs mean leafhopper population and per cent phyllody incidence 

	Parameter 
	rabi, 2019-20
	rabi, 2020-21

	
	Correlation Coefficient          
 (r value) with mean leafhopper population
	Correlation Coefficient       
 (r value) with per cent phyllody incidence
	Correlation Coefficient          
 (r value) with mean leafhopper population
	Correlation Coefficient       
 (r value) with per cent phyllody incidence

	Leaf Area
	0.870*
	0.781*
	0.626 NS
	0.882*

	Leaf Thickness
	-0.916*
	-0.945*
	-0.724*
	-0.831*

	Trichome Density
	-0.633 NS
	-0.637NS
	-0.586 NS
	-0.730*


 
* ----- Significant at 0.05 per cent level of significance
NS – Non Significant
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