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Abstract: New parthenocarpic gynoecious cucumber line ‘PBRK-11’ was developed, morphologically 

characterized and observed that its fruits were dark green, cylindrical, seedless, bitter free, and long (19-22 

cm). Besides, different chemicals {GA3, AgNO3, and [Ag(S2O3)2
-3]} having different concentrations were used 

for altering the sex expression of parthenocarpic gynoecious line to induce male flowers for seed production. 

Analysis of variance showed that chemical applications significantly affect the male flower induction and plant 

mortality percentage of parthenocarpic gynoecious cucumber inbred. Application of silver thiosulphate @ 250 

ppm induced maximum number of male flowers per plant, minimum plant mortality percentage and induced 

male flowers for longer duration in parthenocarpic gynoecious plants when sprayed at 3-4 leaf stage at weekly 

interval for three weeks. Besides, in vitro protocol was standardized to maintain it. Shoot tip explants cultured 

on half MS media  showed higher regeneration rate of 53% with highest shoot initiation response in 32 days 

followed by M5 [MS + BAP (1.0 mgL-1) + Kinetin (1.0 mgL-1)] media with 48% regeneration. Root induction 

rate (80%) was high in MS media supplemented with IAA (1.0 mgL-1). The parthenocarpic gynoecious 

expression was found to be stable in tissue culture regenerated progenies. 

Keywords: gynoecious; parthenocarpic; sex modification; micropropagation; Cucumis sativus L. 

 

HIGHLIGHTS 

• New parthenocarpic gynoecious cucumber line ‘PBRK-11’ was developed and characterized. 

• Application of silver thiosulphate @ 250 ppm induced maximum number of male flowers per plant, 

minimum plant mortality percentage and induced male flowers for longer duration. 

• In vitro protocol was standardized to maintain the parthenocarpic gynoecious inbred “PBRK-11”. 
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INTRODUCTION 

Cucumber (Cucumis sativus L.), the fourth most cultivated vegetable grown throughout tropics and 

subtropics of the world [1,2]. Cucumber has a diverse array of unisexual or bisexual flowering sex types [3]. 

Though monoecious is the predominant sex form in cucumber, but gynoecious sex form has been exploited 

for F1 hybrids production. Gynoecious line as one parent in hybrid breeding has positive impact on yield and 

earliness [4] but, if gynoecious trait is associated with parthenocarpy, then yield is even higher than the 

gynoecious hybrids.  Parthenocarpy is one such trait in cucumber that is highly preferred by consumers and 

has a great demand in market. The yield of parthenocarpic gynoecious cucumber varieties are often higher 

than the monoecious varieties and gynoecious hybrids as there are all female flowers and these female 

flowers don’t need pollination for fruit setting. Moreover, the energy required to produce seeds in conventional 

seeded cultivars is not needed in parthenocarpic hybrids as these hybrids are seedless and the conserved 

energy will be utilized to produce more fruits in parthenocarpic gynoecious varieties. However, cultivation of 

cucumber under protected conditions in India is restricted due to non-availability of suitable parthenocarpic 

varieties/hybrids from public sector and high cost of the hybrid seeds marketed by the private seed companies 

[5]. Besides, parthenocarpic gynoecious varieties/hybrids available in the country usually become unstable 

as gynoecism breaks down at high temperature conditions of protected structures [6]. The Punjab Agricultural 

University is the pioneer institution in India for developing and commercially exploiting parthenocarpy and 

gynoecy together in cucumber [7]. Using parthenocarpic gynoecious line PBRK-4, one variety “Punjab 

Kheera-1” has been developed and released by the institute in the recent past for cultivation only in poly-net 

house conditions [8] and for commercialization of this variety recently two MOA’s has been signed with private 

seed companies. But, there is also need to develop parthenocarpic gynoecious variety which can be 

cultivated under open field and low tunnel conditions. In this direction, a new parthenocarpic gynoecious 

cucumber line “PBRK-11” has been identified from the segregating population of advance breeding line. 

Sex expression is an important factor that has a positive effect on yield and that constitutes a major 

component of cucumber improvement programs. The sex appearance of cucumber is closely connected with 

its genetics as well as its chemical and environmental conditions [9]. Sex type in cucumber is under the 

genetic control of three major genes (M, A, and F) [10,11]. Moreover, sex expression is also highly influenced 

by the environment. The stability of sex expression in cucumber is influenced by temperature and photoperiod 

to a large extent [12]. In parthenocarpic gynoecious cucumbers, male flower induction is necessary for 

production of F1 hybrid seeds and for induction of male flowers (as a pollen source), plant requires an 

application of growth regulator or other chemical [13,9]. Some researchers have reported the effects of plant 

growth regulators on the modification of sex expression in cucumber flowers [14,15]. Maintenance of the 

gynoecious lines has been possible through the exogenous application of gibberellic acid [16], silver nitrate 

[17], and silver thiosulphate [18]. Among the plant growth hormones, exogenous gibberellic acid (GA3) had 

the greatest effects on sex expression in cucumber by increasing the number of male flowers or delaying 

female flower production as GA3 inhibit ethylene production [19]. The application of 400 ppm GA3 led not only 

to precocious flowering, but also to increased number of pistillate and staminate flowers in cucumber and 

bitter gourd [20]. In addition, chemicals such as silver nitrate (AgNO3) and silver thiosulphate [Ag(S2O3)2
-3] 

appear to be powerful chemical inducers of male flowering in gynoecious cucumbers [9]. The application of 

AgNO3 induces more male flowers than the GA3 on two gynoecious and two predominantly female cucumber 

lines [21]. Although, sex modification by use of chemicals in gynoecy cucumber have been reported but there 

is need to standardize the dose of different chemicals for parthenocarpic gynoecious cucumber line to induce 

male flowers and to produce seeds. The present study aims to evaluate the effects of different kinds of 

chemical compounds at early plant growth stage to identify the best treatment for maximum male expression 

with minimum plant mortality in parthenocarpic gynoecious cucumber inbred. The best selection could be 

important with respect to longer male flowering period, high numbers of male flowering, less plant mortality 

and cost effectiveness. 

In segregating breeding population, sex expression in cucumber plants can be confirmed only after 

appearance of at least 20 nodes and at that stage, if the plant is gynoecious and parthenocarpic it is very 

difficult to induce male flowers and produce seed of that plant because for male flower induction in gynoecious 

parthenocarpic plant, plant has to be sprayed at 2-4 leaf stage. Therefore, micro propagation can be used as 

alternate method for maintenance and multiplication of parthenocarpic gynoecious lines which were identified 

at later stage of plant growth in the segregating breeding population [22].  A good micropropagation procedure 

could help the breeders to maintain the seeds of identified parthenocarpic gynoecious plants which are even 

identified at later stage of plant growth. In cucurbitaceous family, regeneration techniques by in vitro methods 

is demonstrated and the regeneration of plants has been reported from nodal cuttings, excised cotyledons, 
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leaf explants and anther culture [23,24,25]. Most of the reports are on cotyledonary cultures in cucurbits, 

which describes indirect plant regeneration from the cotyledons developed from seed explants [26] and 

somatic embryogenesis from leaf derived calli [27]. Different media compositions have been reported for 

various set of variable conditions. Hence, the standardization of in vitro regeneration protocol for gynoecious 

parthenocarpic cucumber will be helpful to the breeders to maintain the stable gynoecious parthenocarpic 

expression in plants. Therefore, the present study was taken up with the objective to establish the in vitro 

protocol and to confirm the stability of parthenocarpic gynoecious inbred lines in the field established progeny.  

MATERIAL AND METHODS 

The study was carried out at Vegetable Research Farm, Department of Vegetable Science and Plant 

Tissue Culture Laboratory, School of Agricultural Biotechnology, Punjab Agricultural University, Ludhiana 

during 2017-2019. Morphological characterization of the newly identified parthenocarpic gynoecious line, 

PBRK-11, was done based on DUS test guidelines in PPVFRA [28].  

Three chemicals were sprayed on parthenocarpic gynoecious inbred “PBRK-11” at 3-4 true leaf stage at 

weekly interval for three weeks. Gibberellic acid (GA3) was sprayed in concentration of 400, 500, 600, 700, 

800, 900 and 1000 ppm whereas; silver nitrate (AgNO3) and silver thiosulphate [Ag(S2O3)2
-3] were sprayed 

in concentration of 200, 250, 300, 350, 400, 450 and 500 ppm, respectively. The number of male flowers 

appeared after sprays were counted to determine the shift in sex expression of parthenocarpic gynoecious 

line. The mortality percentage of plants at seedling stage was also studied after application of each chemical. 

Inbreds of parthenocarpic gynoecious line were developed through sib mating of female flowers using pollen 

from the induced male flowers. Population generated from the sib mating between parthenocarpic gynoecious 

plants and male sibs were raised in pro-trays. The transplanting was done on raised beds in the poly-net 

house on 7th February, 2019. The experiment was laid out in a Randomized Block Design (RBD) with three 

replications. Each entry consisted of ten plants per replication. The standard package of practices 

recommended for the crop was followed to raise a healthy crop [7].  

To maintain the parthenocarpic gynoecious inbred under lab conditions during offseason, 

standardization of in vitro protocol was done. Untreated (without GA3, AgNO3 and Ag(S2O3)2
-3 sprays), 

vigorous, pest and disease free parthenocarpic gynoecious plants of “PBRK-11” grown in the polyhouse have 

been selected as stock plants and nodal cuttings were collected from the plants in morning hours. After 

removing immature leaf, the explants ranging from 2.5-3 cm in length were prepared and cleaned in running 

tap water. The cleaned explants were washed repetitively in double distilled water. To reduce the fungal 

contamination, the explants were treated with mild detergent (Teepol) and Bavistin solution (0.1%) for 15 

minutes and then rinsed with sterile distilled water for 3-5 times under aseptic conditions. The explants were 

surface sterilized with 0.1% (w/v) HgCl2 solution for 5 minutes. The sterilized explants were washed 4-5 times 

with autoclaved distilled water immediately to eliminate the traces of HgCl2. The explants were cultured in 

vitro on half MS (Murashige and Skoog) and MS medium [29] supplemented with various concentration of 

BAP, Kinetin and IAA for multiple shoot induction and shoot elongation (Table 1) The elongated shoots were 

excised and transferred to root induction media (M9 or M10 Table 1). MS media fortified with IAA and IBA 

were used for root induction. In all the treatments, pH of the medium was adjusted to 5.8, solidified with 0.8% 

agar and autoclaved at 1.05 kg cm-2 for 20 minutes at 121ºC. The cultures were incubated at 25 ± 2oC with 

air conditioners and 16/8h photoperiod. Data on regeneration percentage, days to shoot initiation, number of 

shoots per explants and percent rooting were recorded. DMRT (Duncan‟s Multiple Range Test) at p <0.05 

used for comparing the means. Rooted plants were carefully taken out from the cultured bottles and washed 

with tap water to remove the media adhering to the roots. These were hardened by using moist cotton (with 

half MS solution). After three to four days these hardened plants were transferred to the pots having coco-

peat and soil (1:1) to acclimatize to green house conditions.    
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Table 1. Composition of different media used during in vitro studies 

Designated No.  MS Media Used  Growth Regulator in mgL-1 

M1  Half MS  free  

M2  Half MS  0.5 BAP and 0.5 Kinetin  

M3  Half MS  1.0 BAP and 1.0 Kinetin  

M4  MS  0.5 BAP and 0.5 Kinetin  

M5  MS  1.0 BAP and 1.0 Kinetin  

M6  MS  1.0 BAP, 1.0 Kinetin,1.0 IAA  

M7  MS  1.5 BAP and 1.5 Kinetin  

M8  

M9 

M10 

MS  

MS 

MS 

2.0 BAP and 2.0 Kinetin 

1.0 IAA 

1.0 IBA 

RESULTS 

Characterization and evaluation of parthenocarpic gynoecious line 

Parthenocarpic gynoecious cucumber inbred was morphologically characterized using minimal 

descriptors and DUS test guidelines (Table 2). Plants of parthenocarpic gynoecious cucumber indred “PBRK-

11” were vigorous, bearing 1-2 fruits per node. Its fruits were dark green, cylindrical shaped, dark green, 

seedless, bitter free, large sized (200-260 g), long (19-22 cm) and require peeling (Figure 1). Intermediate 

skin lusture was exhibited by the inbred. The shape of fruit at peduncle end was found to be flat whereas it 

was round at blossom end. Fruit surface of parthenocarpic gynoecious inbred was characterized with 

numerous deep triangular tubercles, which were non-conspicuous in nature. First fruit picking is possible after 

50-55 days after sowing. Its average yield per plant is 2.7- 3.1 kg. 

 

Table 2. Qualitative and qualitative characters of sib mated parthenocarpic gynoecious inbred “PBRK-11”. 

Qualitative characters Quantitative characters Range  Mean CV 

Plant growth habit Indeterminate Days to first female flower 24.4-27.6 25.5 8.7 
Stem pubescence Present Node at which first female 

flower appears 
2.0-3.0 2.5 6.4 

Fruit shape in 
longitudinal 
section 

Cylindrical Days to first fruit harvest 50.8-55.4 51.4 8.3 

Fruit shape at 
peduncle end 

Flat Days to last fruit harvest 120-125 122.0 9.8 

Fruit shape at 
blossom end 

Round Number of harvests 6.0-8.2 7.0 6.5 

Fruit colour Dark green Vine length (cm) 230-300 260 12.9 
Fruit skin lusture Intermediate Fruit length (cm) 19.0-22.0 19.8 8.2 
Fruit ribs Absent Fruit diameter (mm) 40.4-46.4 43.3 10.5 
Pulp texture  Crispy Fruit weight (g) 200-260 245 9.6 
Fruit sutures  Absent Number of fruits per plant 12.1-15.2 12.5 14.5 
Fruit creasing Absent Yield per plant (kg) 2.7-3.1 2.8 12.8 
Fruit vestiture   Hairy     
Fruit colour at 
ripening stage 

  Yellow     
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Figure 1. New parthenocarpic gynoecious inbred “PBRK-11” 

Effect of chemicals on male flower induction in parthenocarpic gynoecious lines 

Sex expression is an important characteristic which determines yield potential of different cucumber 

varieties.  The observations recorded on mean number of male flowers induce through varied concentrations 

of different chemicals showed significant variation (Table 3). Among different gibberellic acid (GA3) 

concentrations, the maximum number of male flowers per plant was induced by application of GA3 @ 

1000ppm (48.2) and it was found to be significantly higher than other GA3 concentrations. Besides, 

application of GA3 @ 1000ppm also resulted in significantly higher plant mortality (8.8%) (Table 3). 

 

Table 3. Effect of gibberellic acid, silver nitrate and silver thiosulphate on induction of male flowers and plant mortality 
percentage of parthenocarpic gynoecious plants. 

Gibberellic acid Silver nitrate Silver thiosulphate 

Concentration Number of 
male 
flowers/ 
plant 

Plant 
mortality 
(%) 

Concentration Number of 
male 
flowers/plant 

Plant 
mortality 
(%)  

Concentration Number 
of male 
flowers/ 
plant 

Plant 
mortality                                                         
(%) 

400 ppm 25.6 1.2 200 ppm 35.8 2.0 200 ppm 70.8 0.0 

500 ppm 32.5 1.8 250 ppm 46.9 4.1 250 ppm 99.5 0.0 

600 ppm 36.9 3.1 300 ppm 52.4 6.5 300 ppm 75.2 1.6 

700 ppm  38.4 5.6 350 ppm 42.8 7.6 350 ppm 68.0 2.8 

800 ppm 39.2 7.2 400 ppm 36.4 12.5 400 ppm 55.6 3.9 

900 ppm 45.6 8.1 450 ppm 38.5 14.0 450 ppm 45.9 7.2 

1000 ppm 48.2 8.8 500 ppm 35.5 15.4 500 ppm 40.5 7.9 

CD* 1.21 0.52  2.01 1.25  4.51 0.75 

CV** 8.51 6.42  9.74 6.50  7.74 7.05 

* Critical difference ; ** Coefficient of variation 

Higher concentrations of silver nitrate adversely affected the overall growth of plants and mean 

comparisons showed that silver nitrate had significant effect on the number of staminate flower induction and 

more plant mortality percentage. Among the seven concentrations of silver nitrate, 300 ppm induced more 

number of male flowers (52.4), whereas, minimum male flowers were produced with 500 ppm (35.5). 

However, silver nitrate @ 300 ppm also results plant mortality of 6.5% (Table 3). The highest plant mortality 

(15.4%) in 500 ppm may be due to toxicity of silver nitrate at higher concentration.  

The observations recorded on effect of varied concentrations of silver thiosulphate on parthenocarpic 

gynoecious inbred of cucumber have shown that the silver thiosulphate spray increased the number of 
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staminate flower to maximum extent as compared to GA3 and silver nitrate. Mean number of male flowers 

induced through silver thiosulphate at 250 ppm (99.5) were more and found significantly higher than other 

concentrations of silver thiosulphate (Table 3). Besides, there was no plant mortality by spraying silver 

thiosulphate @ 200 and 250 ppm but there was more male flower induction with application of 250 ppm and 

it is significantly higher than 200 ppm and rest of treatments of silver thiosulphate.  

Amongst the various chemicals, silver thiosulphate @ 250 ppm induced maximum number of male 

flowers (99.5) followed by silver nitrate@ 300 ppm (52.4) and gibberellic acid @ 1000 ppm (48.2) in 

parthenocarpic gynoecious cucumber inbred under study (Table 3). Among all the chemicals used in the 

study, it was observed that maximum plant mortality (15.4%) was observed with the application of silver 

nitrate at higher concentration (500 ppm). No doubt, there is almost comparable plant mortality in both GA3 

and silver thiosulphate treatments but the number of male flowers induces is significantly less in GA3 

treatment in comparison to silver thiosulphate. 

Micropropagation of parthenocarpic gynoecious line 

Among the 8 treatments (Table 1) experimented with shoot culture, M1 (Basal Half MS) medium found 

to be effective in the shoot regeneration of nodal cuttings in gynoecious cucumber plant (Table 4). Shoot 

regeneration about 53% was found on basal half MS medium without any addition of growth regulator. Use 

of growth regulator like BAP, Kinetin and IAA were also responsible for the induction of shoots. M5 medium 

(MS medium supplemented with BAP 1mgL-1 and Kinetin 1mgL-1) also found to produce higher shoot 

multiplication about 48%. Callus formation observed when more kinetin and BAP were added and decreased 

regeneration percentage from 18-14 observed in M7 and M8 media. M5 and M1 media were at par showing 

minimum days 30 and 32 respectively for shoot formation (Table 4). M3 and M8 media requires maximum 

number of days for the development of shoots. With the increased amount of growth hormones like BAP and 

Kinetin from 1mg L-1 in half MS medium and 2 mg L-1 in MS medium take maximum days i.e. 40 and 30 for 

shoot induction and development (Table 4). It was found that M1 and M5 media produces maximum shoots 

about 4 and 3 respectively indicating they are at par. With the increased concentration of BAP and kinetin up 

to 2 mg L-1 will decreases the shoot number, however at 1.5 mg L-1 BAP and Kinetin in MS medium i.e. M7 

showed average of 2 shoots per explant. 

Table 4. Effect of different media on percent shoot regeneration, days for shoot initiation and shoots per explant in 
cucumber. 

Treatment (Media) Regeneration % Days for shoot initiation Shoots per explant 

M1 53a  32de 4a 
M2 28cd  34cd 1c 
M3 32b  38ab 1c 
M4 24de  36b 2b 
M5 48a  30e 3ab 
M6 29bc  36b 1c 
M7 18df  35bc 2b 
M8 14ef  40a 1c 

 

MS medium supplemented with IAA and IBA showed good rooting in gynoecious cucumber plants. 

Shoots were transferred to the different rooting media for the induction of roots. It was found that MS media 

having IAA (1mg L-1) was found to be better compared with the MS media supplemented with IBA (1mg L-1). 

Rooting percentage was found to be 80% in IAA media where as IBA media showed 60% rooting (Figure 2). 
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Figure 2. Micropropagation (a-f) of parthenocarpic gynoecious cucumber inbred “PBRK-11” (a) Explants  (b) Shoot 
initiation on half MS media (c) Shoot initiation on MS media supplemented with BAP and kinetin (MS+1.0 mg L-1 BAP + 
1.0 mg L-1 Kinetin) (d) Multiple shoot initiation (e) In vitro rooting (f) Planting out and hardening of tissue culture plants 

DISCUSSION 

Characterization and evaluation of parthenocarpic gynoecious line 

The parthenocarpic gynoecious line of cucumber has fruits that needs peeling. Since all the inbreds 

developed through sib mating were gynoecious and parthenocarpic, it is understood that the parthenocarpic 

gynoecious line identified at PAU is stable and the gene is of homozygous nature. In India [30,31], stable 

gynoecious lines in bitter gourd also reported. The fruit size observed was higher than that of earlier reported 

parthenocarpic gynoecious lines from India. The range of biometric characters observed for the gynoecious 

inbred was also higher than the previous report (fruit weight 200-260 g, fruit length 19-22 cm). Hence the 

gynoecious inbred, PBRK-11, can be directly released as variety and it holds enormous potential for future 

breeding programme for improving fruit character and yield in cucumber. 

Effect of chemicals on male flower induction in parthenocarpic gynoecious lines 

All the chemical applications in the study had resulted in induction of male flowers but their number 

varies. Besides, there is variation in plant mortality percentage with application of different doses of 

chemicals. Another finding of the study was that the number of male flowers increased with increase in doses 

of GA3 but application of AgNO3, [Ag(S2O3)2
-3] resulted increase in number of male flowers at low doses but 

at higher doses there was decrease in number of male flowers. These results of GA3 are in agreement with 

the reports of [32,20,33,34], as these workers reported that GA3 at higher concentrations (1500 ppm) induced 

maximum number of male flowers when sprayed at 2-leaf stage. A new aspect of this finding is that, AgNO3 

and [Ag(S2O3)2
-3] application had more male flower induction effects than did GA3. It may be due to effect of 

silver ions (Ag+) applied as silver nitrate (AgNO3) or as silver thiosulfate [Ag(S2O3)2
-3] which replace copper 

ions (Cu+) which are part of the ethylene receptor preventing the receptor from responding to ethylene [36]. 

AgNO3 produced more male flowers than GA3 treatment in cucumber and summer squash, respectively 

[18,36], a finding that is similar to our results. Similar to these findings [21], different doses of AgNO3 (50, 

200, and 500 mg L-1) led to greater effects on male flower production than those of different doses (100, 500, 

and 1500 mg L-1) of GA3. On the other hand, it is more expensive to use GA3 than Ag ions, especially for 

maintenance of parthenocarpic gynoecious inbred. Higher concentrations of silver nitrate adversely affected 

the overall growth of plants and mean comparisons showed that silver nitrate had significant effect on the 

number of staminate flower induction and more plant mortality percentage. There is maximum plant mortality 

with higher dose application of AgNO3 which may be due to phytotoxic effect of AgNO3 at higher dose. The 

higher dose of AgNO3 application also produced burning effect in leaves of surviving plants and exhibited 
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highly retarded growth of these plants. These types of effected plants take more time to recover and bear 

male flowers comparatively late. Similar results were reported [9,37-40,33-34]. Among all the treatments of 

different chemicals, the application of silver thiosulphate @ 250 ppm induced maximum number of male 

flowers per plant, minimum plant mortality percentage and induced male flowers for longer duration in 

parthenocarpic gynoecious plants when sprayed at 3-4 leaf stage at weekly interval for three weeks. The 

technology standardized in the present study will help the breeder and seed producers in maintaining 

parthenocarpic gynoecious inbred of cucumber.  

Micropropagation of parthenocarpic gynoecious line 

It was observed that external fortification of growth regulator along with endogenous plant regulator was 

responsible for in vitro morphogenesis. In this study, half MS medium showed good response for shoot 

initiation without any external supplement of growth regulator. Half MS media showed good response for 

shoot initiation [41]. MS medium supplemented with 0.1 mg L-1 BAP resulted in higher number of multiple 

shoots [42]. The growth and development of in vitro plants are controlled by using growth regulators including 

auxins, cytokinins, and auxin-cytokinin interactions [43]. Best response for shoot initiation from nodal cuttings 

was observed on the media containing 1.0 mg L-1 BAP with 1.0 mg L-1 Kinetin, which took 30 days for shoot 

initiation. Development of shoots in cucumber was observed by the use of growth regulator BAP and Kinetin 

[44]. Highest percentage of shoot initiation (62) with an average of eight shoots per explant was reported 

from shoot tip explants of cucumber when cultured on MS medium supplemented with BA alone [45]. The 

effects of BA and NAA on shoot proliferation in cucumber studied [46]. Upto 72% of rooting with MS media 

having IAA (1mg L-1) reported [47]. The rooting can be induced by using IBA and BA [48]. Similar results 

were also reported in other cucurbits like bitter gourd and ridge gourd [49,50]. This study revealed that higher 

concentration of both BAP and kinetin had less effect on in vitro propagation thus provide a way for 

standardization of protocol for stabilizing gynoecious sex expression. 

CONCLUSION 

The new parthenocarpic gynoecious cucumber line ‘PBRK-11’ is amenable to in-situ and in vitro 

maintenance. The parthenocarpic gynoecious expression is stable and sex reversal can be achieved 

application of all the chemicals {GA3, AgNO3, [Ag(S2O3)2
-3]} used in the study but application of silver 

thiosulphate @ 250 ppm induced maximum number of male flowers per plant, minimum plant mortality 

percentage and induced male flowers for longer duration in parthenocarpic gynoecious plants when sprayed 

at 3-4 leaf stage at weekly interval for three weeks. Although the nodal cuttings gave maximum shoot 

regeneration on half MS medium without supplemented with any growth regulator. But the addition of 

cytokinins (BAP and Kinetin) gave early shoot initiation response in parthenocarpic gynoecious inbred line. 

Addition of auxin (IAA) gave maximum root initiation response under In vitro conditions. An effective protocol 

for micropropagation of parthenocarpic gynoecious inbred was standardized which will help in maintaining 

the gynoecious parthenocarpic cucumber plant identified at the later stage of plant growth from the 

segregating population. 
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