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Abstract 
 

Benincasa Hispida (BHS) is a plant specific to tropical areas, fairly resistant to drought and 
with various medicinal proprieties, which can be adapted to Romanian pedoclimatic conditions 
according to the first experiment conducted in the ‘60s by a group of Romanian researchers. Our 
purpose was to recreate and extend the experiment in an open field and to analyze the main relations 
between soil, plants and fruit yield. By conducting this research were emphasized the pedological and 
climatic necessities for cultivation, the biological comportment of the plant and the main characteristics 
of the fruit. The main results reveal a good adaptation of this plant, a high productivity and great 
possibilities of valorization. 
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1. Introduction 
 

In traditional medicine systems from all over the world, from China to United States, 
BHS is well known for its medicinal proprieties and also like a tasty cooking vegetable. In 
Ayurveda writings the BHS it’s recommended for peptic ulcer, epilepsy and other nervous 
disorders (1). Also, the fruit it’s considered to have laxative, diuretic, antifebrile etc. 
properties, the seed oil have vermifugal and tonic properties and the ash is considered good 
for wounds (2). These known properties increased the interest of scientific community for this 
plant in the last decades. The researches comprise investigations regarding: the anxiolytic and 
analgesic activity of petroleum ether, methanol and aqueous extract of BHS (3), the 
anticonvulsant activity of fruit juice (4), the anti-ulcerogenic activity (5) or gastroprotective 
effect of BHS extracts (6), the anti-inflammatory, analgesic and anti-angiogenic effect of the 
seed extract of BHS (7, 8), the anorectic effect of methanol extract of BHS (9) etc.  
 In Romania, the first experiment regarding the adaptation of this plant to local 
pedoclimatic conditions took place in 1960 (10) when a team of researchers from Nicolae 
Bălcescu Agronomic Institute proved that this plant can be grown both in greenhouse and in  
field (glazing unit). The average weight of the fruits obtained was 3.6 kg and the main 
characteristics were: water – 94.6-96%; sugar 1.28-1.84%; 3.05-3.4 grades of acidity; a 
medium of 2.6 g of wax after 145 days.  



Benincasa hispida (wax gourd) technological characteristics and biological proprieties 

 

Romanian Biotechnological Letters, Vol. 19, No. 4, 2014 9505 

The climatic conditions from the last decades, characterized by higher temperature and 
drought periods, brought this research again in our attention. In 2012-2013 there were 
effectuated field experiments regarding the cultivation of this tropical plant in the South of 
Romania, in ecological conditions (without applying any fertilizers or irrigations) and we 
analyzed the soil, plant and fruit properties. Our purpose was to emphasize the climatic and 
pedological factors that support the cultivation of this plant in a temperate-continental 
environment and also to analyze the main characteristics of plant and fruit obtained.       
 
2. Materials and methods 

 
The experiments were conducted in the South Region of Romania, in Călăraşi and 

Giurgiu counties. The first experiment (A) was conducted in 2012 and 2013 on a field of 150 
m2 (100 x 1.5 m) situated in Fundulea village (Călăraşi county) and consisted in the sowing of 
50 nests with BHS seeds (Hybrid Wonder Wax).  The second experiment (B) was conducted 
in 2013 on a field of 30 m2 (6 x 5 m) situated in Herăşti village (Giurgiu county) and 
consisted in the sowing of 28 nests with BHS seedlings (obtained in a greenhouse in the 
period 14 of May 23 of June). Experiment A started each year on 7 of May and experiment B 
on 14 of May and all the experiments were conducted on ecological areas (no fertilizers or 
irrigation were applied).  

During the experiments were motorized the climatic conditions, respectively the 
temperature and precipitations, for all experiments. The climatic data collected were 
structured in correlation with the biological development of the plants: I – germination period 
(only for Experiment A); II – from germination (seedlings plantation in case of Experiment B) 
to first flower observed period; III – from the first flower apparition to the first fruit observed; 
IV – fruit’s growth period (table 1).  

 

Table 1. Climatic conditions in the BHS experimental fields 
 
 

Duration 

MU A-2012 A-2013 B-2013 
I II III IV I II III IV I II III IV 

Days 15 57 37 46 12 63 38 32 - 31 28 36 
Night’s temperatures 

Minimum temperature 0C 10.0 10.5 13.1 7.2 8.0 8.8 14.7 7.1 - 12.5 14.7 7.1 
Maximum temperature 0C 15.8 21.0 24.6 19.0 14.0 20.8 21.4 18.0 - 19.6 21.4 18.0 
Average temperature 0C 12.8 16.2 18.0 13.0 10.6 15.2 17.8 12.0 - 16.5 18.2 13.1 

Intervals of temperatures (0C) 
I II III IV Frequencies 

<10 <10 <16 < 10 % 0.0 0.0 29.7 17.4 50.0 6.3 10.5 12.5 - 0.0 7.1 8.3 
10-
12 

10-
14 

16-
20 

10-
15 

% 
46.7 21.1 43.2 54.3 8.3 23.8 78.9 75.0 - 6.5 78.6 61.1 

12-
14 

14-
19 >20 >15 

% 
20.0 56.1 27.0 28.3 33.3 63.5 10.5 12.5 - 90.3 14.3 30.6 

>14 >19   % 33.3 22.8   8.3 6.3   - 3.2   
Day’s temperatures 

Minimum temperature 0C 15.3 14.6 21.2 21.0 22.6 19.5 25.3 18.5 - 25.3 26.0 18.5 
Maximum temperature 0C 30.5 39.5 41.0 40.3 29.5 34.5 36.2 30.5 - 34.5 36.2 32.2 
Average temperature 0C 23.2 29.4 33.5 28.5 26.1 27.9 29.8 25.1 - 29.0 31.8 26.4 

Intervals of temperatures (0C) 
I II III IV Frequencies 

<20 <20 <20 <20 % 20.0 8.8 0.0 0.0 0.0 1.6 0.0 6.3 - 0.0 0.0 2.8 
20-
25 

20-
25 

20-
25 

20-
25 % 40.0 10.5 5.4 17.4 16.7 14.3 0.0 34.4 - 0.0 0.0 27.8 

25- 25- 25- 25- % 33.3 29.8 16.2 54.3 83.3 58.7 52.6 56.3 - 71.0 21.4 50.0 
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MU A-2012 A-2013 B-2013 
I II III IV I II III IV I II III IV 

30 30 30 30 

>30 
30-
35 

30-
35 

30-
35 % 6.7 35.1 35.1 21.7 0.0 25.4 42.1 3.1 - 29.0 67.9 19.4 

 >30 
35-
40 

35-
40 %  15.8 40.5 4.3  0.0 5.3 0.0 - 0.0 10.7 0.0 

  >40 >40 %   2.7 2.2   0.0 0.0 -  0.0 0.0 
Precipitations 

Minimum l/m2 0.8 0.3 1.7 0.3 0.2 0.2 0.2 0.1 - 0.7 0.2 0.1 
Maximum l/m2 52.7 52.7 16.8 42.6 9.2 38.1 37.8 29.4 - 60.3 37.8 29.4 
Average l/m2 6.8 2.5 0.9 1.4 1.0 7.0 1.4 1.9 - 3.7 1.7 1.8 
Total precipitations l/m2 102.0 140.1 32.9 65.7 11.4 440.8 49.1 60.6 - 113.5 48.3 64.8 
Note: Fundulea Meteo station data 

 
The results obtained in the experimental field, in the climatic conditions mentioned above, 
were completed with the following soil, plant and fruit analyses: 

- a soil analysis before and after the cultivation of BHS, which determined the 
following: pH (potentiometric aqueous suspension method); nitrogen (Kjeldahl 
method); potassium (Egner - Riehm – Domingo method); phosphorus (Egner - Riehm 
– Domingo method); organic matter (by loss on ignition at 600oC); humus (Walkley – 
Black method); manganese, copper and zinc (by extraction with conventional reagents 
specific - EDTA solution 0.01 m - CH3COONH4 1n at pH 7.0). These determinations 
were completed with a soil texture evaluation performed through a granulometric 
analysis.  

- a plant analysis through flame atomic absorption spectrometry method with the 
purpose to evaluate the macro elements share in dry substance (Nt, P, K, Ca, Mg) and 
the micro elements concentration in one kilo of dry substance (Cu, Zn, Mn).  

- a fruit analysis with the purpose to evaluate the ash (gravimetric method), the glucose 
and fructose (gas chromatographic method coupled with mass spectrometry), total 
sugar (Luff-Schoorl method) and proteins (Kjeldahl method). 

 
3.  Results and Discussions 
 

The field experiment of BHS cultivation in southern areas of Romania revealed a high 
productivity and a good adaptation of this plant to local pedoclimatic conditions. The main 
results obtained are the following (table 2): 

- Experiment A-2012 – 163 plants; an average of 3.8 plants/nest; 53.4% of plants had 
mature fruits; 70 fruits; a minimum weight of 0.28 kg/fruit; a maximum weight of 5.15 
kg/fruit; an average weight of 1.723 kg/fruit; a total production of 120.6 kg; an 
estimated yield per hectare of 8.04 tons. 
 

Table 2. Experiments results – 9 parameters studied 
 UM A-2012 A-2013 B-2013 
Number of nests seeded No 50 50 28 
Number of nests with developed plants No 43 37 28 
Number of plants No 163 115 28 
Minimum length of a plant m 1.86 2.1 2.05 
Maximum length of a plant m 5.8 6.7 6,4 
Total fruits No 70 73 84 
Minimum weight of a fruit kg 0.28 0.56 0.71 
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 UM A-2012 A-2013 B-2013 
Maximum weight of a fruit kg 5.15 5.05 11.575 
Average weight of a fruit kg 1.723 2.134 3.088 
Total output kg 120.60 155.76 259.36 
 

- Experiment A-2013 – 115 plants; an average of 3.1 plants/nest; 69.6% of plants had 
mature fruits; 73 fruits; a minimum weight of 0.56 kg/fruit; a maximum weight of 5.05 
kg/fruit; an average weight of 2.134 kg/fruit; a total production of 155.76 kg; an 
estimated yield per hectare of 10.4 tons. 

- Experiment B-2013 – 28 plants; all the plants obtained mature fruits; 84 fruits; a 
minimum weight of 0.71 kg/fruit; a maximum weight of 11.575 kg/fruit; an average 
weight of 3.088 kg/fruit; a total production of 259.36 kg; an estimated yield per 
hectare of over 80 tons. 
The main conclusion extracted is that the plant responded very well, especially 

through cultivation of seedling in field in June, when the temperatures are between 25 and 
30oC (Experiment B). The plant didn’t need any irrigation, in all the vegetation period (95 
days) the precipitation being lower that in the others experiments, respectively 226.6 l/m2.  

At this higher productivity also contributed the soil’s texture and chemical 
composition. The granulometric analyze of the soil (table 3) revealed that in the case of 
Experiment A we had a soil with a sandy clay texture, with a very large capacity of water 
retention and with low and very low porosity and permeability. In case of Experiment B we 
had a soil with a sandy loam texture, with a moderate-good capacity to retain water, with 
middle and low permeability and porosity. 

 

Table 3. Particle size analysis of soil samples (soil texture)  

 
Particle size (mm)  

Experiment A Experiment B 
Coarse sand (2-0,2 mm) 0,0 4.2 
Fine sand (0,2-0,02 mm) 28.1 53.0 
Dust (0.02-0.002 mm) 33.1 24.3 
Clay (<0.002 mm) 38.8 18.5 
Physical clay (<0.01 mm) 53.8 32.3 

 

The chemical composition analysis revealed  that the plant performs much better on 
low alkaline soils (pH of 7.21 in case of Experiment B) than on slightly acid soil (pH of 6.37 
in case of Experiment A) (table 4). Both experimental fields also showed a low content of 
organic compounds, a medium level of nitrogen and a good supply of potassium and 
phosphorus. The results of analysis performed before and after the plantation of BHS reveals 
that this plant improves the intake of nutrients in the soil. Also, we may assume that BHS 
thrive better in the case of a higher presence of phosphorus and potassium in the soil, 
elements that influence directly the growth, flowering and fructification of the plant. Also, 
mineralization of organic matter in the experiment B increases the level of available nitrogen 
in the soil.   

 

Table 4. Analysis of soil samples - before and after cultivation of BHS 

Parameter MU 
Experiment A-2013 Experiment B-2013 

Before After Before After 
pH  6.3 6.37 7.21 7.32 
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Parameter MU Experiment A-2013 Experiment B-2013 

N % 0.180 0.175 0.164 0.200 
P mg/kg 28 58 307 460 
K mg/kg 108 310 276 357 

Organic composition % 1.19 1.86 1.17 1.31 

 
The amount of potassium from soil limited calcium and magnesium assimilation by 

the plant, under the levels recorded for the normal cucumber in the case of Experiment A-
2013. Also, in the case of this experiment, due to climatic conditions and the reduced nitrogen 
level in the soil, resulted in low levels of some elements absorption by the plants (table 5).  

 

Table 5. Analysis of plant samples – Experiment A-2013 

Parameter MU 
Supply levels of vegetable plants during vegetation 

with macro and micro elements 
-cucumber- 

BHS 

N % 4.3-5 3.04 
P % 0.31-0.45 0.39 
K % 2.5-5.4 5.73 
Zn mg/kg 60-74 37.00 
Mn mg/kg 72-95 60.00 
Ca % 2.0-4.0 1.68 

 

 Measurement of USDA (National Nutrient Database for Standard Reference) noted 
that BHS contain 96.1% water, accessible minerals - ions (especially sodium, calcium, 
phosphorus and magnesium), vitamins (C, folic acid), fatty acids and amino acids. Compared 
with other species of Cucurbitaceae grown in our country (Bryonia, Citrullus, Cucumis or 
Cucurbita), BHS holds more water and contains the largest amount of sodium and zinc per 
100 g  fruit, and is also more diet because it has about 13 kcal/100g, the lowest amount of 
carbohydrates and bad fats (saturated). The fruit analyze that was performed revealed a level 
of ash (mineral salts which do not burn or evaporate) compared to that of watermelon, a very 
low level of proteins, a total level of sugar higher than cucumber, but under the level of other 
local plants from Cucurbitaceae family (table 6).  

 

Table 6. Analysis of BHS fruit 
Parameter UM Methods  Experiment  

A 
Experiment  

B 
Parameter  

USDA 
Ash % Gravimetrical method 0,26 0.28 0,3 
Glucose % Gas-chromatographic method  0,95 0.91 0 
Fructose % Gas-chromatographic method 0,97 0.92 0 
Total sugar g/100g Luff-Schoorl method 1,93 1.86 0 
Protein g/100g Kjeldahl method 0,23 0.27 0,40 

 
 

3. Conclusions 
 

BHS is a very known plant in research literature due to its anxiolytic, anticonvulsant, 
antiulcer and gastroprotective, analgesics, anti-carcinogenic, anticonceptive properties etc. In 
Romania BHS performs much better on weak alkaline soils with pH above 7, with sandy loam 
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texture. It must be emphasized that technological intervention aren’t necessary for a real 
cultivation potential especially in Romanian Plain areas, with a sunny and slightly droughty 
climate. The obtained production had characteristics in the frame of known parameters and 
the productivity in the case of cultivation of seedlings was very high. After our estimation, 
based on soil analysis for Experiment B (P and K), it is necessary to provide, as in the 
cucumber technology, about 200 kg nutritive elements per hectare. 
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