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Abstract 

The present investigation on “Studies on floral biology and seed setting in bird’s eye chilli 
(Capsicum frutescens L.)” was carried out at the Department of Horticulture,Faculty of Agriculture, 
Annamalai University, Annamalai Nagar, during the year2022-2023. The experiment was conducted in 
Completely Randomized Design (CRD) 
withthreereplicationsandtendifferentlandracesofbird’seyechilli.Significant variation was observed among 
the landraces for all the characters. Among the tenlandraces, LR-1 (Green bird’s eye chilli) recorded the 
highest values for the 
growthcharactersviz.,germinationpercentage(89.19%),seedlingvigourindex(993.57),plant height (63.02 
cm) and number of primary branches plant-1 (16.01). The 
minimumnumberofdaystakenfor50%flowering(88.84days)wasregisteredinLR-10 (Suryamukhi).For the 
floral characters, the peak period of anthesis and antherdehiscence was recorded between time periods 
6:00 to 7:00 a.m. and 9:00 to 10:00 a.m.,respectively. However, the maximum pollen viability (83.59%) 
was observed in thelandraceLR-6(Purplebird’seye 
chilli).Themaximumvaluefortheyieldcharactersviz.,numberofflowersplant-1(74.86),numberoffruitsplant-

1(53.64)andfruitsetpercentage (71.65%) was recorded in the landrace LR-1 (Green bird’s eye chilli). The 
landraceLR-10(Suryamukhi)recordedthemaximumfruitlength(5.54cm),fruitgirth(2.69cm),average fruit 
weight (3.75 g) and number of seeds fruit-1 (23.77). Regarding the qualitycharacters, the maximum 
ascorbic acid (141.08 mg 100 g-1)and capsaicin content(1.43%)wererecordedinthelandrace LR-
8(Thaibird’seye chilli).Based on the overall performance of the landraces under study, the landraces LR-
1 and LR-10 were found to be best with respect to yield indicating that these landraces can be 
considered for further improvement.  
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Introduction 

Chilliisoneofthemostcommerciallyimportantvegetableandspicecropsinthe world. A wide 
variability in chilli fruit morphology,pungency, bearing habit and crop duration is found throughout 
India. The genusCapsicumconsists of 
approximately27speciesincluding22wildspeciesand5domesticatedspecies.(Singhetal.2023).The 
domesticatedchillispeciesincludeCapsicumannuumL.,Capsicum 
frutescensL.,CapsicumchinenseJacq.,CapsicumpubescensRuiz&Pav.,andCapsicumbaccatumL.which 
have been largely cultivated in the world because of their high economic value. 

Bird’s eye chilli (Capsicum frutescens L.) is a tropical berry belonging to thefamily 
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Solanaceae.Itisoneamongthetenhottestchilliesintheworld.InIndia,bird’seyechilliesarewidelydistributedinal
most allpartsofthetropical and sub-tropical regions and still grows wild today.The North-Eastern Hill 
(NEH) region, being one of the hot-spots of biodiversity in the Indian gene centre,is also known for its 
richness in ethnic diversity and traditional culture (Ralte and Ekhe,2022). 

Theplants of bird’s eyechilli 
(CapsicumfrutescensL.)areslowgrowing,typicallyuprightperennialbushesgrowing 
astallas2mandmaysurviveupto10years with one or sometimes two flowers per node. The fruits are 12 to 
25 mm long and up to7 mm wide being oblong-conical in shape. Fruits are small sized, highly pungent, 
green to yellow when immature and dark red when mature. The fruit is made up of two cells separated 
by a membranousdissepiment to which the seeds (around 15-20 in number) are attached (Muthuswamy 
et al.,2021). 

CapsicumfrutescensL.hassevenalkaloidrelatedcompoundswhichareassociatedwithburning,scathi
ngorspicycharacteristics(Kishoreetal.,2021).Among these, capsaicinoids are usually found in seeds and 
are responsible for 90% of thepungency.Capsaicin(8-methyl-N-vanillyl-trans-6-
nonenamide)isacolourless,crystalline pungent alkaloid that is thermolabile, often soluble in oils and 
alcohols.Capsaicin and di-hydro capsaicin (DHC) are major contributors to pungency and 
formsaboutone-third(69%)ofthetotalcapsaicin. The capsaicin content ranges from 0.26 to 1.21% w/w or 
1,00,000 to1,50,000ScovilleHeatUnits(SHU). Apart from this, 100g edible portion of fruits 
contains86.0gofwater,1.9gofprotein,9.2gofcarbohydrates,1.2mgofiron,14.4mg ofcalcium,700-21600 
IUofVitamin-A,242.0mg of Vitamin-Cand 257.0kJofenergy value (Vaishnavi etal.,2017). Besides 
being used as spice and vegetable, they are also used as a very goodsourceofethno-
medicinesforanumber   ofdiseases bythetraditional   healers. 

A widerangeof variabilityinchilliis availablewhich 
provideagreatscopeforimprovingdifferenttraitsofchillithroughasystemicandplannedselectionprogramme.
The success of the fruit formation depends on the anthesis, anther dehiscence, 
pollenviabilityandthesuccessfultransferofviablepollenfromtheantherstoareceptivestigma of a 
flower.Thus, the knowledge of floral biology is fundamental in obtaining higher fruit and seedset.In 
view of the above facts, the present study wasunder takento observe the performance of different 
landraces for various traits and to screen the bestperforminglandracefor utilization in further breeding 
program. 
Materials and Methods 

Thebasicmaterial for the study included ten landraces of bird’s eye chilli(Capsicum 
frutescensL.) collected from the diverse origins, which showed diverse fruit and other economic 
characters.Theexperimentwith tenlandraces of bird’s eyechilli was conductedin 
aCompletelyRandomizedDesign(CRD)with threereplications.For the purpose of raising seedlings, the 
protrays were taken and filled withsuitablesoilmixture. The sowing of all the landraces were done in the 
portrays and forty-five-day oldseedlings of uniform size and growth were transplanted.Recommended 
dose of balanced inorganic fertilizers at 100:50:50 kg NPK ha-1were applied to the crop. Irrigation was 
given at frequent intervals for the good 
growthanddevelopmentofthecrop.Interculturaloperationswhichincludeweeding,hoeingand earthing up, 
were done regularly as when required to the crop. Plant growth regulatorslike NAA was sprayed to 
reduce the flower drop and increase the fruit set. Plant protection measures were carried out to maintain 
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the plants free from pests anddisease causingpathogens. 
Theexperimentaldatarecordedonvariouscharacteristicsduringtheinvestigation were statistically analysed 
as applicable to a Completely RandomizedDesign (CRD) by Fisher and Yates (1957) 

 
Table 1. List of ten landraces of Capsicum frutescens 

S.No. Identity Landraces Source of seeds 
1  LR-1 Green bird’s eye chilli Local Nursery, Thanjavur 
2 LR-2 Orange bird’s eye chilli PDK Gardens, Trichy 
3 LR-3 Cream bird’s eye chilli PDK Gardens, Trichy 
4 LR-4 Giant bird’s eye chilli Kerala 
5 LR-5 Black bird’s eye chilli Kerala 
6 LR-6 Purple bird’s eye chilli Kodaikanal 
7 LR-7 White bird’s eye chilli Kerala 
8 LR-8 Thai bird’s eye chilli Pondicherry 
9 LR-9 Double shade bird’s eye chilli PDK Gardens, Trichy 
10   LR-10 Suryamukhi Sardar Grow Seeds Company (P) Ltd. 

 
Results and Discussion 

Significant differences were observed among the landraces for all the characters under study 
indicating the presence of wide genetic variability and considerable scope among the landraces for their 
improvement in the further breeding program.  

 
Table 2. Mean performance among the landraces of bird’s eye chilli (C. frutescens L.) for growth characters 

S.No Identity Germination 
percentage (%) 

Seedling vigour 
index 

Plant height (cm) No. of branches 
plant-1 

Days to 50% 
flowering (days) 30 DAT 60 DAT 90 DAT 

1 LR-1 89.19 993.57 29.02 44.34 63.02 16.01 91.58 
2 LR-2 60.96 291.38 18.99 30.40 46.07 8.03 105.21 
3 LR-3 64.18 343.36 20.27 32.35 48.23 9.77 109.63 
4 LR-4 67.29 398.35 25.34 39.50 56.76 11.57 102.84 
5 LR-5 70.47 473.55 21.61 34.24 50.37 8.89 98.66 
6 LR-6 80.48 592.33 26.57 41.23 58.89 15.13 107.49 
7 LR-7 77.51 748.74 24.18 37.82 54.64 13.34 96.40 
8 LR-8 83.59 879.36 27.75 42.71 60.96 14.25 93.92 
9 LR-9 73.98 656.94 22.87 36.07 52.53 12.46 100.85 
10 LR-10 86.44 699.29 17.32 28.32 43.98 10.66 88.84 

General mean 75.40 608.10 23.39 36.69 53.54 12.01 99.64 
S.Ed. 1.23 19.80 0.43 0.62 0.97 0.40 0.89 

CD (P = .05) 2.59 41.60 0.91 1.31 2.04 0.84 1.87 

 
In the present study, the germination percentage ranged from 60.96 to 89.19% with a general 

mean of 75.40%. The highest germination percentage (89.29%) was recorded in landrace LR-1, while 
the lowest was recorded in LR-2 (60.92%). Thedifferentialresponse of theseedlot to germination 
percentagemightbedue to the variable geneticmakeupof the landraces. The results also correlate with the 
findings of Kumar et al. (2018) andHameedietal.(2023). 

Theseedlingvigourindexishelpfulinmonitoringandensuringthesurvivaland growth 
ofseedlingsaftergermination. Themaximumseedlingvigourindexwas exhibitedinthelandraceLR-1 
(993.57), while the minimum value was recorded in LR-2 
(291.38).Theseedlingrootandshootlengths,influencestheseedlingcharactersthatcanbeattributedtotheinh



 

 

erentgenotypiccapacity and differential response for seedling vigour indices. These results were in 
conformitywith thefindingsof Kumaretal.(2018) and Vermaetal.(2018) 

Theplantheightrepresentstheextensionofprimary growthand 
isagoodpredictorofgrowthanddevelopment. The landraces under study possessed a large amount of 
variability for this character. The maximum plant height was attained by LR-1 (63.02 cm) and 
minimum height was attained by LR-10 (43.98 cm).Thisvariationinplantheight 
mightbeduetospecificgeneticmakeup, inherentproperties,hormonalfactor,vigourofthe 
cropandnutrientutilization.Theseresultsareinaccordance withthefindingofSatametal.(2020), 
Molonaroetal.(2022) andArainandSial(2022). 

Number of branches ranged from 8.03 to 16.01 with an average mean of 12.01. The maximum 
number of branches was observed in LR-1 (16.01) and minimum number of branches was observed in 
LR-2 (8.03). The greater number of branches in LR-1 can be justified by the properrecommended dose 
of NPK which might have helped the plant to have a good vegetative growth. These findings are in 
close conformity with 
theresultsreportedbyNivedhaetal.(2019),Awasthietal.(2021)andIndrabietal.(2022). 

Daysto50percentplantfloweringindicatetheearlinessofcropwhichdifferedsignificantly. Earliest 
50% flowering was recorded in LR-10 (88.84 days) and delayed 50% flowering was recorded in LR-3 
(109.63 days).Early andlatefloweringmaybeattributedpurelytogeneticvariationof landrace 
andlessinfluence of environmentandsoil type.Similar results were alsoreported by Dhumalet 
al.(2020)and Molonaroetal.(2022). 

 
Table 3. Mean performance among the landraces of bird’s eye chilli (C. frutescens L.) for floral characters 

S.No Identity 
Anthesis Anther dehiscence Pollen 

viability 
(%) 5hrs 6hrs 7hrs 8hrs 9hrs 6hrs 7hrs 8hrs 9hrs 10hrs 

1 LR-1 15.19 50.89 52.97 26.18 14.12 1.27 6.71 25.63 49.65 46.72 78.76 
2 LR-2 7.11 25.44 26.51 16.38 6.18 0.00 0.04 4.38 30.47 17.32 60.41 
3 LR-3 6.54 27.26 29.62 12.65 4.60 0.00 1.15 6.03 25.99 22.53 67.23 
4 LR-4 8.36 35.31 38.16 23.74 3.21 0.00 1.27 5.95 29.83 33.59 62.77 
5 LR-5 7.73 37.03 37.58 17.00 5.54 0.00 3.69 8.17 34.36 26.47 69.62 
6 LR-6 11.28 41.63 43.79 18.93 3.92 0.00 2.00 8.54 43.48 37.28 83.59 
7 LR-7 10.94 44.18 46.83 14.48 4.76 0.00 4.32 14.59 38.70 28.14 65.00 
8 LR-8 13.45 47.75 48.34 21.27 2.19 0.52 5.83 21.54 47.31 43.10 81.23 
9 LR-9 9.00 33.80 35.27 15.31 2.01 0.00 3.01 11.33 32.18 35.37 74.98 
10 LR-10 9.87 39.52 39.98 22.49 1.15 0.00 2.76 16.82 40.24 39.81 72.28 

General mean 9.95 38.29 39.90 18.84 4.78 0.17 3.08 12.28 37.22 33.03 71.58 
S.Ed. 0.38 1.02 1.25 0.72 0.28 0.02 0.14 0.52 0.99 1.91 1.03 

CD (P= .05) 0.813 2.14 2.64 1.51 0.60 0.03 0.29 1.09 2.10 0.91 2.17 

 
 
According to the observations carried out, the highest number of flowers in anthesis 

andantherdehiscencewereregisteredat7:00a.m.and9:00a.m in LR-1respectively.The anther dehiscence 
is an important step inpollination, which startedat6:00a.m.intwolandracesviz.,LR-1andLR-8. 
However,thepeakperiod 
forthedehiscencewasfrom9:00to10:00a.m.,whichindicatedtheneedforthefreshpollen 



 

 

tobecollected.Theresultsareconsistent withthefindingsof Dhalletal.(2011) and Vinodhinietal.(2019). 
Pollen viability is one of the important characters in the cultivated plants. Inthe present 

investigation, the pollen viability ranged from 60.41 to 83.59% with a general mean of 71.58%. The 
highestand lowest pollen viability was recordedin the landraceLR-6 (83.59%) and LR-2 (60.41%) 
respectively. Thiswas in supportwith thefindings ofVinothinietal.(2019)andHazarikaetal.(2023). 

 
 

Table 4. Mean performance among the landraces of bird’s eye chilli (C. frutescens L.) for yield characters 

S.No Identity No.offlowerspl
ant-1 

No.offruits 
plant-1 

Fruit set 
percentage 

(%) 

Fruit 
length (cm) 

Fruit 
girth (cm) 

Average 
fruit weight 

(g) 

No. of seeds 
fruit-1 

Fruit yield 
plant-1(g) 

1 LR-1 74.86 53.64 71.65 4.83 2.35 3.16 20.40 303.13 
2 LR-2 56.47 27.19 48.14 3.31 1.58 1.05 10.98 217.04 
3 LR-3 54.12 24.34 44.97 2.49 1.32 1.64 9.56 249.62 
4 LR-4 61.08 31.01 50.76 4.10 1.95 2.55 15.61 204.55 
5 LR-5 58.75 33.48 56.98 2.22 1.20 1.33 12.47 232.73 
6 LR-6 70.27 44.84 63.81 3.79 1.73 2.24 18.78 185.90 
7 LR-7 67.98 36.11 53.11 4.42 2.08 2.87 17.14 177.34 
8 LR-8 72.58 50.04 68.94 5.16 2.57 3.46 22.09 294.18 
9 LR-9 63.37 41.99 66.26 2.87 1.44 1.93 13.98 196.46 
10 LR-10 65.66 38.95 59.32 5.54 2.69 3.75 23.77 261.28 

General mean 64.51 38.15 58.39 3.87 1.89 2.39 16.47 232.22 
S.Ed. 1.09 1.02 1.11 0.11 0.05 0.13 0.66 3.58 

CD (P= .05) 2.07 2.16 2.34 0.24 0.11 0.27 1.39 7.53 

 
Number of flowers plant-1 is the most vital character, as ultimately it is the flowerwhich bears 

the fruit that leads to yield. This character showed considerable variation from 54.12 to 74.86. with an 
overall mean of 64.51. The maximum number of flowers was observed for LR -1 (74.86) and minimum 
number of flowers was found in LR-3 (54.12).These resultsareconsistentwiththefindingsof 
Parulekaretal.(2020),Jayanthietal.(2023)andMeghanaetal.(2023). 

Number of fruit plant-1 ranged 24.34 to 53.64 with an overall mean of 38.15. LR-1 recorded 
the maximum (53.64) and LR-3 recorded the minimum (24.34) number of fruits plant-

1.Thehighernumberoffruits plant-1inthe landrace LR-1canbe justified by its higher assimilatory surface 
area due to the maximum plant height and agreater number of primary branches which in turn altered 
the canopy. Similar findings were alsoreported by Purad et al. (2019), Lakshmidevammaet al. (2021) 
and Molonaroetal.(2022). 

The percentage of fruit set varied significantly from 44.97 to 71.65%,with the 
highestbeingrecordedinthelandraceLR-1 (71.65%) and lowest in LR-3 (44.97).The higher fruit set in 
LR-1 may be due tomoreconvenient condition for pollination, higher rate of anther dehiscence and 
higher pollenviability.TheseresultsareinconformitywiththefindingsofPujaretal.(2017)andDhaliwal 
etal.(2020). 

The length and girth of fruit is one of the major factors for deciding the yield of the crop.The 
maximum value for fruit length was recorded for LR-10 (5.54 cm) and minimum value in LR-5 (2.22 
cm), while the maximum value for fruit girth was registered in LR-10 (2.69 cm) and minimum value in 
LR-5 (1.20). This variation is 
closelycorrelatedwiththequantityofnutrientsconsumedandtheplant’svegetativestate. These outcomes are 



 

 

consistent with those of Katheeket al.(2018) and Jeevitha et al. (2021) who noted variance in fruit 
length among several cultivars intheirstudies. 

The genotypes under study possessed a large amount of variability for average fruit weight. 
Average fruit weight of landraces ranged from 1.05 to 3.75 g with an average of 2.39 g. The maximum 
value was recorded for LR-10 (3.75 g) and minimum value was recorded in LR-2 (1.05 g). The 
landrace LR-10 recorded the highest average fruit weight thatmight 
havebeencontributedbythefleshthickness.These results align with those reported by Awasthi et al. 
(2021), Arain and Sial (2022) and Sharath et al. (2023).  

Number of seeds fruit-1exhibited significant variation ranging from 9.56 to 23.77 with a general 
mean of 16.47. The maximum numberof seedsfruit-1was recorded in LR-10 (23.77) and the minimum 
value was recorded in LR-3(9.56).The result wasmostlikelyduetothevariationof geneticmaterialsinchilli. 
These findings are in close conformity with the results reported 
byPawaretal.(2022)andAimoletal.(2023). 

Fruit yield plant-1 ranged from 177.34 to 303.13 g with a general mean of 232.22 g. The 
maximum yield plant-1 was observed in LR-1 (303.13 g) and the lowest yield was found in LR-7 (177.34 
g). The maximum fruit yield may be due to the higher number of fruits as 
wellasgreatercanopysizewhichisassociatedwithmorenumber ofbranches. The similar results were also 
reported Vaishnavietal.(2017) andSanthoshaetal.(2020).  

 
Table 5. Mean performance among the landraces of bird’s eye chilli (C. frutescens L.) for quality characters 

S.No Identity Ascorbic acid content 
(mg 100g-1) 

Capsaicin content 
(%) 

1 LR-1 119.93 1.35 
2 LR-2 95.45 0.63 
3 LR-3 108.01 0.75 
4 LR-4 114.15 0.93 
5 LR-5 90.06 1.01 
6 LR-6 135.76 1.10 
7 LR-7 130.60 1.18 
8 LR-8 141.08 1.43 
9 LR-9 125.17 0.87 
10 LR-10 102.21 1.26 

General mean 116.24 1.04 
S.Ed. 2.37 0.03 

CD (P= .05) 4.97 0.07 
 

Thenutritivevalueofchilliislargelydeterminedbythecontentofascorbicacid.Ascorbic acid content 
ranged from 90.06 to 141.08 mg 100g-1 with an average mean of 116.24 mg 100g-1. The maximum 
ascorbic acid content was recorded in LR-8 (141.08 mg 100g-1) and LR-5 showed minimum ascorbic 
acid content (90.06 mg 100g-1). Also, capsaicin,the pungentprinciple of chilli,wasfound tovary from 
0.63 to1.43%, withthehighestbeingrecordedinLR-8 (1.43%) and lowest in LR-2 (0.63%). This 
difference in ascorbic acid and capsaicin content might be attributed to 
thefruitsizeandgeneticmakeup.ThesimilarresultswerealsoreportedbyKopta etal.(2020) and 
Phairongetal.(2020). 
Conclusion 

 Inthisstudy,thelandracesshowedwiderangeofvariabilityfor mostofthegrowth and yield 



 

 

characters.Based on  the  overall  performanceof  the  landraces  understudy,thelandracesLR-
1andLR-10werefoundtobebestwithrespecttoyieldindicatingthatthesegenotypesshouldbe 
consideredforfurtherimprovement. 
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