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ABSTRACT: Salinity is one of the most limiting environmental factors for plant  growth in semi-arid 

regions. Excess of salts reduces water potential, causes physiological drought and can influence germination 
and initial growth of plants. The objective of this work was to study physiological and metabolic changes in 
seeds and seedlings of pumpkin (Cucurbita pepo cultivars Caserta and Redonda and C. maxima cv. Coroa) in a 
saline condition of salt stress. Thus, we it was quantified germination parameters; seedlings growth; seeds and 
seedlings respiration; degradation of total soluble sugars, reducing sugars and total proteins in cotyledons and 
the activity ascorbate peroxidase (APX), glutathione-S-transferase (GST) and catalase (CAT) during 
germination and initial growth of the pumpkin species studied in saline  conditions.  The experimental design 
was totally randomized in a factorial scheme 6x3, with six electrical conductivities  (0; 2; 4; 6; 8 e 10 dS.m-1) 
and three cultivars (Redonda, Caserta and Coroa). Salinity did not influence the rate of seed respiration during 
the germination, although seedlings respiration decreased, as well as its vigour. Total sugars were degraded, 
while there was accumulation of reducing sugars and proteins in cotyledons of germinating seeds in salt 
solutions. Increased electrical conductivity reduced APX activity in the embryo and CAT in cotyledons, but did 
not influence GST. Pumpkin seedlings showed low tolerance to salt stress.  
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INTRODUCTION 

 
The Cucurbitaceae family occurs in most 

tropical regions of the world and consists of about 
120 genera that contain more than 800 species. 
Among the economically important cucurbits are 
pumpkins Cucurbita pepo L. and Cucurbita maxima 
L. (RESENDE et al., 2013). The world production 
of pumpkins (Cucurbita spp.) has reached 24 
million tonnes in approximately 1.8 million hectares 
planted (FAO, 2017). In Brazil, pumpkins stand out 
among the Cucurbitaceae, due to their high 
socioeconomic and food importance in different 
regions (FERREIRA et al., 2006). They are widely 
cultivated in the Brazilian Northeast, a region with 
great vulnerability to adverse environmental 
conditions and one of the Brazilian regions most 
likely to be affected by climate change, with 
increasing temperature, drought and soil salinization 
(MARENGO, 2014). 

These harsh environmental conditions 
influence germination, as well as the growth and 
development of plants. When any of these exceeds 
the seed’s tolerance, it results in stress, which in 
turn affects its developmental, structural, 
physiological and biochemical processes (TUTEJA 

et al., 2009). The ability of seeds to germinate under 
adverse conditions is defined as a manifestation of 
vigour and depends amongst other factors, on 
environmental conditions found at the location 
where seeds were sown (FARAHANI; MAROUFI, 
2011). 

Soils with low humidity or saline 
environments may result in water restrictions that 
compromise seed germination and initial growth of 
seedlings. Under saline conditions, the water 
potential in the substrate decreases, impeding water 
absorption by seeds (ARZANI, 2008). Therefore, 
essential cellular processes required for germination, 
such as cell division and elongation, and 
mobilisation of reserves are also affected 
(SOLTANI et al., 2006).  

Drought, salinity, extreme temperatures, and 
oxidative metabolism are interrelated and may 
induce similar cellular damages, leading to  
oxidative stress (LI et al., 2014). This stress causes 
denaturation of soluble proteins and loss of the 
enzymatic function (LI et al., 2014). Furthermore, 
oxidative stress due to salt stress leads to a serious 
imbalance between the production of reactive 
oxygen species (ROS) and antioxidant defense. 
Consequently, these diverse environmental stresses 
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frequently activate signalling pathways and similar 
responses in cells, such as production of anti-stress 
proteins, regulation of antioxidants, and 
accumulation of compatible solutes (CAVERZAN, 
2008). 

Respiration of seeds during salt stress has 
been reported to affect seedling development 
(MOUD; MAGHSOUDI, 2008). The excess of 
ROS, which can also be produced by respiration 
during germination, can cause rapid cell damage by 
triggering an oxidative chain reaction (AHMAD et 
al., 2010). The toxic effects of ROS are 
counteracted by antioxidant enzymes, catalase-CAT 
(BREUSEGEM et al., 2001), ascorbate peroxidase- 
APX (GILL; TUTEJA, 2010), glutathione-S-
transferase-GST (SECKIN et al., 2010).  

Due to geological formation soils and 
groundwater of the Brazilian Northeast are 
salinized. Thus, to evaluate the seed responses of the 
most cultivated varieties of pumpkins in the region 
regarding saline stress, the objective of this study 
was to evaluate possible physiological and 
metabolic changes in seeds and seedlings of 
pumpkin (Cucurbita pepo cultivars Caserta and 
Redonda and C. maxima cv. Coroa) in salt solutions. 
 
MATERIAL AND METHODS 
 

Seeds of C. pepo cv. Caserta and cv. 
Redonda, as well as, C. maxima cv. Coroa were 
obtained from local seed commercialising markets 
at Petrolina, Pernambuco State, Brazil. These were 
stored in a cold chamber (10±2 oC; RH 40±5%) 
during six months until the beginning of the trials.  

The seeds were subjected to germination 
tests by using germitest paper moistened with NaCl 
solution at 2.5 times their weight prepared in the 
following electrical conductivities: 0, 2, 4, 6, 8, and 
10 dS m-¹ (RICHARDS, 1974), corresponding to an 
osmotic potential of 0 to -0.36 MPa. Subsequently, 
the seeds were maintained in a Biochemical Oxygen 
Demand (BOD) incubator at 25°C with a 
photoperiod of 12 h for 8 days (BRASIL, 2009). 

Germination was assessed daily to 
determine the percentage of germinated seeds 
(seedlings displaying 2-mm-long radicles) and 
calculate the average germination time (AGT), 
average germination speed (AGS), and germination 
speed index (GSI) (RANAL; SANTANA, 2006). 
Eight days after sowing, the percentage of normal 
and abnormal seedlings was determined (BRASIL, 
2009). The lengths of shoots and roots length of 
normal seedlings were measured (CARVALHO; 
NAKAGAWA, 2012). This trial was performed 
using complete randomised block design and 6 × 3 

(electrical conductivities × genotypes) factorial 
scheme with four replicates of 50 seeds, to assess 
germination (AGT, AGS, GSI, normal and 
abnormal seedlings), and four replicates of 10 
seedlings, to assess vigour (shoot and root length).  

Water uptake and respiration by seeds 
during germination were evaluated in an 
independent assay only for C. pepo cv. Caserta and 
C. maxima  cv. Coroa. The trials were performed in 
two electrical conductivities (EC) with two 
replicates of 100 seeds sown in gerboxes containing 
two sheets of germitest paper moistened with 2.5 
times their weight of distilled water (EC= 0 dS m-1) 
or NaCl solution (EC= 4 dS m-1). Seeds were placed 
in a BOD incubator at 25°C with a photoperiod of 
12 h, during 96 hours. The evaluations were 
performed after 0, 4, 8, 24, 48, 72, and 96 h after 
sowing. Water uptake was evaluated by weighing 
seeds before and after each time span of soaking and 
was expressed in volume of water imbibed (SILVA; 
DANTAS, 2016).  

Seed respiration during germination was 
assessed by measuring CO2 release of seeds using an 
infrared gas analyser IRGA LI-6200 model (Li-Cor, 
Lincoln, NE, USA) connected to a 2-litre chamber. 
During each evaluation seeds were placed in the 
IRGA chamber during five minutes to allow gas 
exchange and increase of CO2 inside the chamber. 
Seeds respiration was expressed by CO2 
concentration (mmol) in the chamber per seeds 
weight (g) measured during five minutes (DANTAS 
et al., 2015). 

In order to evaluate degradation and 
mobilization of seed reserves during the 
germination, cotyledons of 100 seedlings from the 
germination test were collected at 1, 2, and 4 days 
after sowing. Crude extracts were obtained by 
maceration of 1.0 g of fresh cotyledons with a 
mortar and pestle in 10 mL of 100 mM potassium 
phosphate buffer, pH 7.0, and centrifuging at 10.000 
× g for 10 min. The supernatant (crude extract) was 
stored in microtubes at -20°C for quantification of 
total proteins total soluble sugars, and reducing 
sugars (RIBEIRO et al., 2012). Four days after 
sowing seeds in saline solutions, the cotyledon and 
embryonic axis of 100 seedlings were collected to 
extract and quantify the enzyme activity of 
ascorbate peroxidase (APX, enzyme commission 
1.11.1.11), catalase (CAT, enzyme commission 
1.11.1.6) and glutathione-S-transferase (GST, 
enzyme commission 2.5.1.18), according to the 
methodology described by Ribeiro et al. (2014). 

Data regarding germination and vigour were 
subjected to a polynomial regression analysis in the 
statistical program SISVAR, whereas data regarding 
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the biochemical analysis and respiration were 
plotted using line graphs and mean standard error 
bars. 

 
RESULTS AND DISCUSSION 
 

The initial germination of the non-stressed 
seeds ranged from 59% to 70% (Figure 1) indicating 
that the seed lots did not show high quality. 
Although seeds were thought to be obtained with 
high quality, after only six month storage at 
appropriate conditions (10±2 oC; RH 40±5%), these 
did not show best potential physiological quality, 
wich might have influenced in their response to 
salinity.  As the electrical conductivity of the 
soaking solution increased as of 2 dS m-1, 
germination (% of normal seedlings) of all cultivars 

decreased and the percentage of abnormal seedlings 
increased (Figure 1). The germination of seeds of C. 
pepo cv. Redonda, which had the lowest vigour, 
around 60% of germination in distilled water, 
decreased drastically with increasing electrical 
conductivity. Thus, only 20% of normal seedlings of 
cv. Redonda developed at 2 dS m-1 thus they didn’t 
show fitted regression curves (Figure 1, A-D).  

Similar to the results in this study, a 
reduction in osmotic potential of the substrate 
caused by NaCl solution impaired seed germination 
and development of seedlings in other cucurbits 
such as watermelon (TORRES, 2007; DANTAS et 
al., 2015; SILVA et al., 2015), melon (ARAGÃO et 
al., 2009; SECCO, 2010), and cucumber (MATIAS 
et al., 2015). 

 
 

 
Figure 1. Normal and abnormal seedlings of three pumpkin cultivars (A, D- Redonda; B, E - Coroa; C, F - 

Caserta.) germinated in different electrical conductivities of NaCl solutions.   
 

Average germination time (AGT), average 
germination speed (AGS) and germination speed 
index (GSI) all indicate the speed of germination of 
seeds and showed similar results (Figure 2). In all 
pumpkin cultivars, the increasing of salt stress led to 
germination speed decrease (Figure 2). However, 
only the seeds of C. pepo cv. Redonda were greatly 

affected by the increasing electrical conductivity, 
with an increase in AGT from 2 to 3 days. This was 
also observed in cv. Caserta and Coroa seeds, 
although, the AGT was around 2 days (Figure 2D–
E). The same was observed for AGS and GSI 
(Figure 2A–C, G–I).  
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Figure 2. Average germination speed (AGS), average germination time (AGT) and germination speed index 

(GSI) of three pumpkin cultivars (A, D, G-Redonda; B, E, H- Coroa; C, F, I-Caserta) germinated in 
different electrical conductivities of NaCl solutions. 

 
The increase of salt concentration in the 

substrate reduces water potential, resulting in a 
lower ability of seeds to uptake water, which 
generally influences germination capacity and 
seedling development (CARVALHO; 
NAKAGAWA, 2012). Besides promoting the 
development of abnormal seedlings (Figure 1), the 

gradual increase salt concentration also induced a 
reduction of the shoot length of all cultivars and a 
reduction of root length for cv. Coroa and cv. 
Caserta (Figure 3). Root length results of cv. 
Redonda were not affected by electrical 
conductivity of up to 10 dS m-1 thus they didn’t 
show fitted regression curves (Figure 3A). 

  

 
Figure 3. Shoot and root length of three pumpkin cultivars (A-Redonda, B- Coroa, C- Caserta.) germinated in 

different electrical conductivities of NaCl solutions. 
 

Although germination speed and seedling 
development decreased, resulting in a high 

percentage of underdeveloped, abnormal seedlings 
and small normal seedlings (Figures 1–3), dead 
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seeds were not detected in this experiment. This 
indicates that salt stress does not kill the seeds of the 
pumpkin cultivars studied in this work, but only 
decreases their seedlings development.  

Respiration is the first metabolic activity of 
seeds, concomitant with rehydration. Respiration, 
which is almost absent in quiescent seeds, rapidly 
reaches high levels after soaking (CARVALHO; 
NAKAGAWA, 2012). The respiration rate of seeds 
is affected by various factors such as humidity, 
temperature, membrane permeability, oxygen 
tension, and light (MOUD; MAGHSOUDI, 2012). 

In this work, water uptake (imbibition) and 
respiration were evaluated concomitantly. 
Imbibition and respiration curves had similar 
response to optimum and stressful environmental 
conditions (Figure 4). An excess of soluble salts, 
which causes a reduction in substrate water potential 
and a potential toxicity to cells (JALEEL et al., 
2007), decreased the pumpkin seeds ability to 
uptake water from the substrate (Figure 4 A, B). 
This in turn, affected the germination speed and 
percentage of the pumpkin seeds (Figures 1, 2).  

 

 
Figure 4. Water uptake and respiration by pumpkin seeds of different cultivars (A, C - Caserta and B, D- 

Coroa) germinating in different electrical conductivities of NaCl solutions. 
 

The quiescent seeds showed a very low 
respiration rate, which showed increase during all 
germination process. Until 24 hours after soaking, 
which was the time of radicle emergence, there was 
no difference between the respiration rate of the two 
cultivars cv. Caserta and cv. Coroa, at both the 
electrical conductivities levels of 0 and 4 dS m-¹ 
(Figure 4). After 48 hours imbibition, the seedlings 
of C. pepo cv. Caserta grown in 4 dS m-¹ showed 
higher respiration rate when compared to the ones 
grown in distilled water (0 dS m-1, Figure 4C). The 
seedlings of both cultivars grown in salt conditions 
showed lower respiration after 96 hours of  
imbibition (Figure 4C, D), than those in distilled 
water.  

Since respiration provides energy for all 
metabolic activities of the seeds, including radicle 
emission, reserves degradation, as well as post-
germination seedlings development. Its inhibition 
induces lack of energy for the metabolic and 
developmental activities of seeds and seedlings 
(CARVALHO; NAKAGAWA, 2012). For pumpkin 
cultivars studied in this work, salt stress inhibited 
respiratory activity after radicular emission (Figure 
4), compromising the development of seedlings 
(Figure 1, 3), indicating that salinity prevented the 
seedlings from obtaining energy necessary its 
growth and development.  

In NaCl solutions with electrical 
conductivity of 4 and 6 dS m-1, seed germination 
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percentage was, respectively, 50 and 20% in both C. 
pepo cv. Caserta and C. maxima cv. Coroa (Figure 
1). Thus, the biochemical changes, such as seed 
reserves degradation in cotyledons and antioxidant 
enzymes during the germination were compared in 

seedlings treated with these solutions (4 and 6 dS m-

1) and the optimal condition (distilled water), which 
showed 70 and 60%, respectively in Coroa and 
Caserta pumpkin cultivars. 

 

 
Figure 5. Total protein content in cotyledons of pumpkin seeds (A- Coroa, B- Caserta and C- Redonda) at one, 

two and four days after sowing in different electrical conductivities of NaCl solutions. 
 

The quantification of proteins in the 
cotyledons of pumpkin seeds showed that the 
degradation of total soluble proteins occurred until 
the emergence of radicle, 2 days after sowing 
(Figure 5). This may comprise hydrolytic enzymes, 
which are responsible for the degradation of seed 
reserves, or albumin, an important constituent of the 
protein reserves in seeds (SILVA; DANTAS, 2016). 
The transport and mobilization of stored reserves 
into the developing new tissues of the embryonic 
axis resumes as of the moment that the radicle 

emerges (CARVALHO; NAKAGAWA, 2012). The 
higher protein content observed in pumpkin seeds 
cotyledons subjected to salt stress compared to those 
germinated in distilled water (Figure 5) indicated 
that the translocation of proteins was reduced from 
the moment the radicles emerged. Besides this, 
protein synthesis increases in many plants in 
response to salinity stress, which contributes to cell 
membrane stabilisation and cell signalling response 
to salinity (PARIDA; DAS, 2005). 

 

 
Figure 6. Reducing and total soluble sugars content in cotyledons of pumpkin seeds (A, D- Coroa, B, E- 

Caserta and C, F- Redonda) at one, two and four days after sowing in different electrical 
conductivities of NaCl solutions. 
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The accumulation of reducing sugars caused 
by the degradation of total soluble sugars increased 
in cotyledons of the pumpkin seeds during the 
germination regardless of the electrical conductivity 
of the NaCl solutions. Nevertheless, it was greater in 
seeds subjected to salt solutions compared to those 
in seeds germinated in distilled water (Figure 6). 
Salt stress can increase sugar content in cotyledons 
in tolerant cultivars in order to decrease the 
intracellular osmotic potential and maintain the 

stability of some of the macromolecules, thereby 
reducing the loss of enzyme activity or membrane 
integrity (DKHIL; DENDEN, 2010). In species 
tolerant to this condition, in a preventive way, the 
regulation of the excess salts of the substrate that 
would reach the protoplasm takes place and the 
toxic and osmotic effects associated with the 
increase of salt concentrations are tolerated 
(ARZANI, 2008).  

 

 
Figure 7. Activity of ascorbate peroxidase (APX) in cotyledons and  embryonic axis at four days after sowing 

pumpkin seeds of different cultivars (A- Coroa , B- Caserta and C- Redonda) in different electrical 
conductivities of NaCl solutions. 

 
The seedlings activated an antioxidant 

defence mechanism due to high oxidative stress by 
overall alteration in ascorbate peroxidase (APX) and 
catalase (CAT) activities (Figures 7, 8). The APX 
activity was reduced in the embryonic axis with 
increasing electrical conductivity in all cultivars, 
whilst in cotyledons APX was very low (Figure 7). 
Ascorbate peroxidase activity has a key role in the 

ascorbate glutathione cycle and in the elimination of 
H2O2 in chloroplasts and the cytosol, and alterations 
in the activity of this enzyme are strictly correlated 
with plant’s tolerance to oxidative stress (GILL; 
TUTEJA, 2010). Seeds of cucurbits such as 
watermelon and cucumber have also shown 
decrease in APX activity in response to salt stress 
(MATIAS et al., 2015; DANTAS et al., 2015). 

 

 
Figure 8. Activity of catalase (CAT) in cotyledons and  embryonic axis at four days after sowing pumpkin 

seeds of different cultivars (A- Coroa , B- Caserta and C- Redonda) in different electrical 
conductivities of NaCl solutions. 

 
Catalase activity (CAT) increased in the 

embryonic axis of the seeds of C. pepo cv. Redonda 
and C. maxima cv. Coroa (Figure 8A, C) with 
increasing electrical conductivity of the saline 
solutions, and it was constant in the embryonic axis 

of C. pepo cv. Caserta (Figure 8B). In contrast, the 
CAT activity decreased in cotyledons due to the 
increase of electrical conductivity (Figure 8). 
Catalases are the principal scavenging enzymes 
which can directly dismutate H2O2 and is 
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indispensable for ROS detoxification during stress. 
Environmental stresses can induce either increase or 
decrease of CAT activity, depending on the intensity, 
duration, and type (BREUSEGEM et al., 2001) This 
may occur, because plants have different kind of 
CAT they respond to environmental stimuli 
differently (AHMAD et al., 2010). Usually stresses 
that reduce the rate of protein turnover or 
degradation (Figure 5) also reduce CAT activity 
(Figure 8). It is well-known that APX and CAT 
activity present different mechanisms for 
metabolising H2O2 and that these enzymes act in 

different parts of the cell (ROSA et al., 2010). 
Although these enzymes degrade the same substrate, 
they have different affinities for H2O2 and this 
specificity may be fundamental to modulate the 
H2O2 levels, resulting in signalling and consequently 
oxidative protection (SCANDALIOS, 2005). Thus, 
a balance between these enzymes at a biochemical 
level may be an important mechanism to activate the 
remaining pathways acting against oxidative stress 
when a plant faces conditions of environmental 
stress (NGUYEN et al., 2009). 

 

 
Figure 9. Activity of glutathione - S - transferase (GST) in cotyledons and  embryonic axis at four days after 

sowing pumpkin seeds of different cultivars (A- Coroa , B- Caserta and C- Redonda) in different 
electrical conductivities of NaCl solutions. 

 
Glutathione-S-transferases (GSTs) are a 

group of enzymes found in the cytosol, regulated in 
vivo by ROS, whose main function is to catalyse the 
conjugation of reduced glutathione with a wide 
variety of cytotoxic molecules produced because of 
oxidative stress (BIBI et al., 2014). The seeds of C. 
pepo cv. Redonda and C. maxima cv. Coroa showed 
a continuous activity of the GST in both the 
cotyledons and embryonic axis with increasing 
electrical conductivity (Figure 9A, C). This may 
imply, likewise in watermelon cultivars (DANTAS 
et al., 2015), that none of the cultivars of pumpkin 
seeds responded to salt stress by detoxifying 
mechanism by GST. 

The presence of ions such as sodium and/or 
potassium may destabilise the osmotic balance 
and/or membranes and metabolic processes 
involved in repair of cell structures (YANG et al., 
2008), leading to a drastic reduction of growth and 
accumulation of dry matter with increasing 
electrical conductivity, such as those observed in the 
present work and in other cucurbits (MATIAS et al., 
2015; DANTAS et al., 2015). Thus, plant survival 
depends on the ability to adapt to stress, which acts 
as a selective pressure, and the factors acting on the 
tolerance to high salinity levels are frequently 

dependent on the physiological complexity of the 
plant (ARZANI, 2008). Plant adaptation and 
resistance are determined by the changes in plant 
cell metabolism, such as the synthesis of defence 
proteins, which are expressed by specific genes. 
Although specific stress defence proteins were not 
studied in this work, total soluble protein was 
increased with increasing stress (Figure 5). These 
proteins, are usually soluble in the cytosol, have 
diverse roles in plant resistance and survival and 
may act by maintaining cellular structure and 
function (JONES; DANGL, 2006).  

The increasing electric conductivity of NaCl 
solutions tested in this work altered seeds 
germination and initial growth of pumpkin seedlings 
(Figures 1-3). Although all seeds showed radicle 
protrusion (data not shown), germination speed was 
decreased by salt (Figure 2). Consequently, the 
development of seedlings was diminished, 
producing less normal seedlings and smaller 
seedlings (Figures 1, 3). 

The lower seedling respiration at 4 dS m-1 
(Figure 4), inhibits energy production for seed 
protein and sugar degradation (Figures 5, 6) which 
can also prevent the proper development of 
seedlings (Figures 1-3). These less vigorous 
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pumpkin seedlings will reduce yield by altering 
plant population density, spatial arrangement, and 
crop duration, and consequently thus lower 
economic income (ELLIS, 1992). 

In the arid and semiarid climates, irrigation 
is often essential to achieve economically viable 
crop productions. The main expected impacts of 
global warming will be represented by higher and 
more variable temperatures, changes in precipitation 
patterns (lower and more erratic rainfall) and higher 
frequency of extreme events (MARENGO, 2014). 
Due to the incoming water scarcity, the search for 
alternatives which aim at better utilization of water 
resources has become extremely important and 
along with that studies that can indicate, not only the 
tolerance, but also the responses of agricultural 
species and cultivars to environmental stresses.  

Although pumpkins are thought to be 
tolerant to drought and salt stresses because they are 
widely cropped in the Brazilian Northeast, a semi-
arid region, this work showed that the seedlings of 
these species are sensitive to salt stress. In order to 
enhance stress tolerance, the use of techniques, such 

osmo and hydropriming (MATIAS et al., 2015) in a 
short term and genetic breeding programs in a long 
term, might be important ways to maintain 
production of pumpkin in regions with poor water 
quality (ie brackish groundwater) or salinized soil.  
 
CONCLUSIONS 
 

Salinity did not cause reduction in 
respiration during germination of pumpkin seeds, 
affecting only respiration and, thus, vigour of 
seedlings.  

The increase in salinity induced alterations 
in the degradation of seed sugar and protein reserves 
in the cotyledons. 

Salinity altered the response of ascorbate 
peroxidase (APX), catalase (CAT) in the embryonic 
axis of pumpkin seedlings.  

The seedlings of pumpkin Cucurbita pepo 
and C. maxima showed low tolerance to salt, which 
prevented their development into vigorous normal 
plants. 

 
 
RESUMO: A salinidade é um dos fatores limitantes para o crescimento das culturas nas regiões áridas 

e semiáridas. O excesso de sais provoca uma redução no potencial hídrico e causa seca fisiológica e influencia 
na germinação e crescimento inicial de plântulas Objetivou-se estudar possíveis alterações fisiológicas e 
metabólicas em sementes e plântulas de abóboras (Cucurbita pepo cultivars Caserta and Redonda and C. 
maxima cv. Coroa), Sendo assim, avaliou-se em sementes e plântulas os parâmetros da germinação 
(porcentagem e velocidade); crescimento de plântulas; respiração de sementes e plântulas; degradação de 
açúcar solúveis totais, açúcar redutores e proteínas totais nos cotilédones e atividade das enzimas ascorbato 
peroxidase (APX), glutationa-S-transferase (GST) e catalase (CAT) durante a germinação e crescimento inicial 
das cultivares de abóbora em soluções salinas. O delineamento experimental foi inteiramente casualizado em 
esquema fatorial 6x3, com seis condutividades elétricas (0; 2; 4; 6; 8 e 10 dS.m-1) e três cultivares (Redonda, 
Caserta e Coroa). A salinidade não influenciou a taxa de respiração das sementes durante a germinação, no 
entanto, a respiração das plântulas diminuiu, assim como o vigor das plântulas. Houve degradação dos açúcares 
totais e acúmulo de açúcares redutores e proteínas em cotilédones de sementes submetidas a soluções salinas. O 
aumento da condutividade elétrica induziu redução da atividade de APX no embrião e de CAT nos cotilédones, 
mas não influenciou GST. Cultivares de aboboras apresentaram baixa tolerância ao estresse salino.  

 
PALAVRAS-CHAVE: Vigor. Plântulas. Condutividade elétrica. Cucurbita pepo. Cucurbita maxima.  
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