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The genus Cucurbita (2n = 40, Whitaker and Robinson, 

1986), incorporating pumpkin and squashes or vegetable 

marrows, is a valuable genus of the Cucurbitaceae family 

with 21 species, five of which (C. moschata Duchesne, C. pepo 

L., C. maxima Duchesne, C. argyrosperma Huber and C. ficifolia 

Bouché) are cultivated (Khoury et al., 2019). Pumpkins and 

squash are easily grown in tropical, sub-tropical, warm-

temperate and temperate climates, and in cool-temperate 

climates can be successfully grown if provided early-season 

protection from low temperatures (Paris, 2018). Pumpkin 

now occupies a prominent place among vegetables owing to 

its high productivity, nutritive value, good storability, long 

period of availability, and better transport potentialities 

(Hazra et al. 2007). They are generally cultivated for their 

fruits and sometimes for their oil seeds, flowers, and leaves 

(Caili et al. 2006).  

Cucurbita spp. have versatile fruits with fleshy shell, 

seeds, and even edible flowers. The immature fruits of 

various Cucurbita have been used for culinary purposes in 

different parts of the world. Ripe pumpkin fruits can be 

boiled, baked, or steamed (Roberts, 2006). The benefits of 

Cucurbita fruits are very important in terms of human health 

and are good for digestion and supplying energy (Bisognin, 

2002). Raw or roasted pumpkin and squash seeds are used as 

a snack food for human consumption in many countries all 

over the world. A seed extract has been reported to have 

antidiabetic, antitumor, antibacterial, anticancer, and 

antioxidant activities. It has also been found to have strong 

hypotriglyceridemic and serum cholesterol-lowering effects 

(Tlili et al. 2020; Caili et al. 2006). Pumpkin has high 

nutritional value essential for food security (Gbemenou et al. 

2022). Despite many benefits, it is still considered an orphan 

crop in Africa and very little information is available on the 

potential and production of pumpkin in Africa due to neglect 

by researchers and improvement programs (Gbemenou et al. 

2022). 

In Tunisia, pumpkin (Cucurbita spp.) has significant 

economic importance especially in subsistence agriculture 

because of its vigor, nutritional values, and long shelf life. 

There are no improved cultivars of squash and pumpkin in 

Tunisia. The production of Cucurbita is based on local 

accessions and landraces with the exception of zucchini 

where imported Fı hybrids are cultivated in greenhouses for 

immature fruit production.    

Pumpkin collections at the Regional Research Centre on 

Horticulture and Organic Agriculture (CRRHAB, Tunisia) 

were initiated in 2016 and some accessions were collected 

from different regions of Tunisia (Figure 1). Several studies 

were initiated to characterize those landraces. Chikh-Rouhou 

et al. (2019) showed that these landraces correspond to 

three species: C. maxima, C. pepo, and C. moschata with a 

predominance of C. maxima. Significant differences were 

found for all the phenotypic traits evaluated revealing a great 

diversity among the landraces and among the 3 species of 

Cucurbita especially in fruit shape, size (Figure 1, Table 1), 

peduncle (angled or cylindrical) (Figure 2), leaves (rounded 

shallow lobes or lobes acute or obtuse; with or without 

whitish blotches) (Figure 3A), and growth habit (bushy, 

intermediate or prostrate) (Figure 3B).  

The cultivation of C. maxima (winter squash) is based on 

local open-pollinated varieties which are maintained by 

farmers, produced for self-consumption and sold at local 

markets. Similarly, the production of C. moschata is based on 

local varieties for home consumption or sale at local markets. 

C. pepo (summer squash) is produced  in  greenhouses and 

open fields, and Fı hybrids are cultivated in greenhouses for 

zucchini production. Squash seeds have been used as a snack 

in Tunisia like in other Mediterranean countries.  
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Winter squash, summer squash, and pumpkin populations 

of Centre-East Tunisia showed high variability for seed size, 

color, and weight (Chikh-Rouhou et al. 2019). However, very 

few studies have been initiated regarding the 

characterization and utilization of Tunisian local germplasm. 

Hamdi et al. (2017) characterized 15 landraces of C. maxima 

using either morphological or biochemical traits and Hamdi 

et al. (2020) evaluated the population structure of a Tunisian 

and Italian C. maxima germplasm collection by combining 

morphological and molecular markers, observing a large 

qualitative variability according to fruit-related traits and 

effective discrimination of all the accessions.  Also, Enneb et 

al. (2020) investigated the biochemical and nutritional 

properties of C. moschata extracts from pulp, fibers, and 

seeds, showing the great diversity of these landraces 

collected from arid lands of Medenine south Tunisia in 

regards to the biochemical traits evaluated. 

In order to develop new varieties of pumpkin for seed 

production, selection studies are being conducted in the 

CRRHAB since 2018. In these studies, different seed sources 

were collected and are under evaluation. Varieties of naked-

seed pumpkin (characterized by having a thin 

membranous seed coat, which makes the entire seed 

edible and easily pressed to extract the prized culinary 

oil) will be introduced and research will be conducted with 

this type of variety. Naked pumpkin seeds are a popular 

ingredient in many snacks, breads, breakfast cereals, soups, 

and other edible goods (Meru and Fu, 2021, Baxter et al. 

2012). Pumpkin seeds are rich in oil (50% w/w), protein 

(35%), unsaturated fatty acids (86%) (Meru et al. 2018), and 

antioxidants that have many health benefits. Oil-seed 

pumpkins can be purchased by the bottle for 

culinary/condiment use or as capsules in health food stores 

(Stevenson et al. 2007). 

Biochemical analysis of pumpkin landraces (flesh and 

seeds) is ongoing in collaboration with INRAT (Tunisia). On 

the other hand, screening for resistance to cucurbit powdery 

mildew (CPM) and downy mildew (Pseudoperonospora 

cubensis) is ongoing at CRRHAB to select the best accessions 

for further breeding programs. The first results are 

promising and some potential landraces resistant to CPM and 

with high yield are being identified (Chikh-Rouhou et al. in 

preparation). Pumpkin diversity and associated microbiota 

are being also determined (Aydi-Ben-Abdallah et al. in press). 

Indeed, comparative studies of plant microbiomes with 

resistant and tolerant phenotypes to different diseases in 

pumpkin accessions are ongoing at CRRHAB. Assessments for 

resistance to various soilborne pathogenic fungi using these 

accessions are also ongoing in collaboration with the 

Department of Plant Science of CITA (Spain).  

In Tunisia, the most frequent use of pumpkins is the inter-

specific F1 hybrids of C. moschata x C. maxima as rootstocks 

to melon and watermelon grafting, all of which are imported. 

Here we emphasize the utilization of our local landraces 

which might open the potential to create local rootstocks and 

save hard currency paid for importing seeds. 

We emphasize here the need to evaluate local pumpkin 

diversity for more efficient management and utilization of 

landraces for sustainable conservation and valorization of 

the collected accessions. Indeed, phenotypic and molecular 

studies are necessary for more accessions of regional or 

national collections to determine the genetic diversity and 

structure of the local varieties, populations, landraces, 

hybrids, introduced accessions, and wild species.  
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Figure 1. Diversity of pumpkin (Cucurbita spp.) landraces collected from local farmers and evaluated at the Research 

Centre on Horticulture and Organic Agriculture (CRRHAB), Tunisia.   
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Figure 2. Variation in peduncles of Cucurbita landraces in Tunisia. (A) smoothly angled and expanded or flared at 

fruit attachment (C. moschata). (B) spongy, cylindrical, corky (C. maxima). (C) angled with little or no expansion at 

fruit attachment (C. pepo).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. Leaf type and plant growth habit among Cucurbita species in the CRRHAB collection. A: Leaves (rounded 

shallow lobes or lobes acute or obtuse; with or without whitish blotches), B: Plant growth habit (a) bushy, (b) 

intermediate, (c) prostrate.  (Photo H. Chikh-Rouhou) 
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Table 1. Range of values of phenotypic traits of landraces of three species of Cucurbita in the collection at the 

Research Centre on Horticulture and Organic Agriculture (CRRHAB), Tunisia. 

 

 

 

 

 

Number of  
accessions 

 
       Species 

Fruit weight range                     
(kg) 

Flesh thickness range 
(cm) 

Seeds number 
range 

10 C. moschata  1.4  – 17.1 1.5 – 7.3 81 – 774 

15 C.  maxima               4.8 – 25.3  3.0 – 13.1 90 – 524 

5 C. pepo  0.5 –  4.2 1.5 – 6.5 31 – 435 


