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Abstract. Of the total nut plants, the walnut (Juglans regia) is among 

the first species, in terms of potential production and world wide export. The 

world’s largest producing countries of walnut trees are China, USA and 

Turkey. In Europe, France is the largest producing country, followed by 

Romania. The main producing counties of walnuts in Romania are: Vrancea, 

Bacău, Vâlcea, Iaşi, Bihor, Hunedoara, Neamţ, Gorj, Arad, Galaţi, the culture 

being very extended (especially in the private sector) in the NE area of 

Romania.  
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Rezumat. Dintre plantele nucifere, nucul (Juglans regia) se află printre 

primele specii, ca potenţial de producţie şi export, în toată lumea, statele cele 

mai mari producătoare fiind: China, SUA şi Turcia. În Europa, Franţa este ţara 

cu cea mai mare producţie de nuci, urmată de România. Principalele judeţe 

producătoare de nuci, din ţara noastră, sunt: Vrancea, Bacău, Vâlcea, Iaşi, 

Bihor, Hunedoara, Neamţ, Gorj, Arad, Galaţi, cultura fiind foarte extinsă, (mai 

ales în sectorul privat) în zona de N-E a României.  
Cuvinte cheie: Juglans regia, fructe, morfologie, Moldova (România) 

INTRODUCTION 

The walnut fruits come into a large morphological variety in terms of size, 

shape, color, valve surface, thickness, hardness and endocarp ornamentation. At 

the same time, the oil content of seeds and the chemical composition of oil vary 

within quite large limits from one biotype to another (Cociu V., 2003; Grădinaru G., 

Istrate M., 2009; FAO Statistics, 2008). 

MATERIAL AND METHOD 

We analysed a total number of 49 walnut sources from different localities from 
the east and north-eastern part of Romania, fruits that were harvested during the 
autumn of 2007. The heterogeneous sources were eliminated and we finally retained 
29 sources more or less homogenous (tab. 1). We analysed 10 fruits for every source. 
The following parameters were analysed for each sample: general shape, length, 
equatorial diameter, colour, surface, the joining between valves, the endocarp 
thickness, the ratio between endocarp (peel) and seed (kernel), the easiness to take 
out the seed from the valves and the seed colour. Following these determinations, we 
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identified some homogenous sources (biotypes) with valuable morphological 
characteristics that might be included in the selection programmes. 

RESULTS AND DISCUSSIONS 

General shape of fruits. Most fruits under study have a spherical shape, but 

we also encountered fruits having ovoid shapes (Valea Seacă, Pascani; Urecheşti 

Vrancea, Ţibăneşti, Iaşi). Fruits having a spherical-flattened shape were more rarely 
encountered (Huşi, cartier Dric). The point of the fruits under study has different 

shapes: cut off (Tarcău, Neamţ; Săbăoani, Neamţ; Tudora, Botoşani; Burla, Suceava; 

Goruni, Iaşi), rounded (Rugineşti, Vrancea; Valea Seacă, Paşcani; Umbrăreşti Deal, 

Galaţi; Urecheşti, Vrancea), apiculate (Tătărăni, Vaslui), pointed-rounded (Cartier 

Dric, Huşi), cut off-emarginate (Săuceşti, Bacău). In case of some less homogenous 

sources, the point varies in terms of shape (Focuri, Iaşi; Andreiaşu de Jos, Vrancea; 

Zbereni, Cotnari) (tab. 1). Basis of fruits has the following shapes: cut off (Săbăoani, 

Neamţ; Umbrăreşti Deal, Galaţi; Goruni, Iaşi; Urecheşti, Vrancea; Săuceşti, Bacău), 

rounded (Tudora, Botoşani; Focuri, Iaşi; Hupca, Vaslui; Darabani, Botoşani), cut off-

rounded (Tarcău, Neamţ; Burla, Suceava; Cartier Dric, Huşi) (tab. 1). The thickness 

of the joining of valves registers values between 1.6 mm (Rugineşti, Vrancea, 

Rafaela, Vaslui) and 4 mm (Huşi, Vaslui; Fălticeni, Suceava), with an average of 2.4 

mm. The fruits coming from Ţibăneşti, Iaşi and Darabani, Botoşani have a non-

prominent joining (tab. 1). The valve surface of the analysed fruits may be: ± smooth 

(Tarcău, Neamţ; Andreiaşu de Jos, Vrancea; Ţibăneşti, Iaşi; Soloneţ, Suceava) or 

irregular with prominences (Săbăoani, Neamţ; Sodomeni, Suceava; Goruni, Iaşi; 

Vânători, Neamţ) (tab. 1). The fruit colour comes in various hues: brownish-

yellowish (Săbăoani, Neamţ; Focuri, Iaşi; Burla, Suceava; Valea Seacă, Paşcani; 

Sodomeni, Paşcani, Darabani, Botoşani), brownish-yellowish, reddish (Rugineşti, 

Vrancea), brownish-reddish (Umbrăreşti Deal, Galaţi), bright yellow (Udeşti, 

Suceava) (tab. 1). Fruit length is between 29 mm (Săuceşti, Bacău, Burla, Suceava) 

and 43.4 mm (Huşi, Vaslui), with an average value of 35 mm (fig. 1). Fruits’ 

equatorial diameter has values between 27 mm (Andreiaşu de Jos, Vrancea; Burla, 

Suceava; Soloneţ, Suceava; Zbereni, Cotnari; Rafaela, Vaslui) and 38 mm (Tarcău, 

Neamţ), with an average value of 30 mm (fig. 1). The fruits under study have the 

endocarp thickness between 1.0 mm (Dumbrava, Gura Văii, Bacău) and 2.2 mm 

(Umbrăreşti Deal, Galaţi), with an average value of 1.5 mm (tab 1). The fruit weight 

under study range between wide limits: 7 g (Burla, Suceava; Soloneţ, Suceava) and 

14 g (Umbrăreşti, Deal, Galaţi; Huşi, Vaslui), with an average value of 9.7 g (fig. 2). 

The kernel ratio (kernel weight (g)/fruit weight (g) x 100) is between 15% 

(Rugineşti, Vrancea) and 54% (Cartier Dric, Huşi), with an average value of 36%. 

(fig. 2). Otherwise, as it is known, the kernel content of the walnut biotypes in 

Romania varies between very large limits (25-60%) (Cociu V., 2003; Grădinaru G., Istrate 

M., 2009; FAO Statistics, 2008). The fruits considered to be valuable for consumption or 

to be used in confectionary must contain in min. 45% kernel (FAO Statistics, 2008). The 

vast majority of the walnut sources that we have studied present a kernel content of 

more than 35%. 
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Tabel 1 

Walnut biotypes collected in 2007 

Crt. 
no. 

Biotype 
Aspect 
of fruit 

Kernel quality 
Kernel 

ratio (%) 

Joining 
line 

(mm) 

Shell 
thickness 

(mm) 
Point  Basis 

1 Cartier Dric, 
Huşi 

Irregular surface, the 
joining line visibly irregular 
on the sides, brownish 
colour. 

The kernel is dark yellow, it is taken 
out very easily, whole, it fills well the 
cavity 

54,75 2,8 1,8 pointed-
rounded 

cut off-
rounded 

2 Umbrăreşti 
Deal, Galaţi 

Brownish-burgundy colour, 
the joining is irregular, 
proeminent  

The kernel is brownish, it has a 
good quality, it does not have flaws 
and taste is normal, it may be 
relatively easily taken out, in halves 

53,75 2,6 2,2 rounded cut off 

3 Sodomeni, 
Paşcani 

Relatively irregular surface, 
small longitudinal crypts, 
brownish to yellow colour 

The kernel is light yellow, it has a 
good quality, smooth epidermis, 
satisfying taste, it fills well the 
cavity, it is taken out whole  

50,15 3,4 1,7 rounded rounded
-cut off 

4 Darabani, 
Botoşani 

Smooth surface, brownish 
to yellow colour 

The kernel is light yellow, it may be 
easily taken out, whole, it has a 
good quality, satisfying taste  

46,15 < 1,4  1,4 rounded rounded 

5 Dumbrava, 
Gura Văii, 
Bacău 

Relatively irregular surface, 
longitudinal crypts, brown 
to red colour 

The kernel has a red colour, it is 
taken out easily, in halves. The 
kernel doesn’t adhere to the shell 

43,95 1,9 1,0 rounded-
cut off 

rounded 

6 Goruni, Iaşi Irregular surface, smooth, 
red colour 

The kernel has a golden colour, I it 
taken out easily, whole, it has a 
very good quality and satisfying 
taste 

41,86 2,7 1,2 cut-off cut-off 

7 Hupca, 
Vaslui 

Irregular surface, dark 
brownish colour 

The kernel has a brownish colour, it 
fills well the cavity, it is taken out 
easily, in halves, it has a good taste 

41,50 3 1,2 pointed rounded 

8 Urecheşti 
Vrancea  

Relatively smooth surface, 
brownish to slightly gray 
colour 

The kernel has a dark yellow 
colour, it may be relatively easily 
taken out, in halves, good quality 
and taste 

41,28 2 1,2 rounded cut-off 

9 Săuceşti, Visible longitudinal The kernel has a brownish colour, it 40,99 2 1,3 cut-off- cut-off 
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Bacău grooves, golden to yellow 
colour 

may be easily taken out, in halves emargin
ate 

10 Udeşti, 
Suceava 

Slightly irregular surface, 
light yellow colour 

The kernel has a golden colour, it 
may be easily taken out, whole, it 
does not have flaws 

39,79 3,5 1,3 rounded-
cut off 

rounded
-cut off 

11 Săbăoani, 
Neamţ 

Irregular surface, no deeply 
longitudinal grooves, 
brownish to yellow colour 

The kernel has a dark brownish 
colour, normal taste, it is taken out 
easily in halves 

38,97 2 1,2 cut-off cut-off 

12 Tanacu, 
Vaslui 

Irregular surface, with 
proeminences and deep 
grooves, brown to light red 
colour  

The kernel has a golden colour, it 
doesn’t have wrinkles, it may be 
easily taken out, good quality and 
pleasant taste  

38,54 3,6 1,8 rounded 
pointed, 
cut-off 

rounded
-cut off 

13 Rafaela, 
Vaslui 

Smooth surface, very rare 
longitudinal crypts, 
brownish to yellow colour 

The kernel may be taken out easily, 
it is brittle, it has a dark yellow 
colour and a changed taste 

37,92 1,6 1,2 rounded-
rostrate 

rounded 

14 Focuri, Iaşi Slightly irregular surface, 
with a brownish to yellow 
colour  

The kernel has a light brown colour, 
it may be taken out easily, in halves 
and it has a very nice taste  

37,37 3,3 2,0 rounded, 
slightly 
cut-off 

rounded 

15 Tarcău, 
Neamţ 

Fairly smooth surface, 
slightly reddish hue 

The kernel has a dark yellow 
colour, a good flavor, it may be 
relatively easily taken out and 
whole  

36,32 2 1,5 cut-off cut off -
rounded 

16 Tătărăni, 
Vaslui 

Irregular surface, with 
proeminences and alveoli, 
brownish to yellow color  

The kernel has a dark yellow color, it 
is very difficult to taken out, in 
quarters, it doesn’t adhere to the shell 

35,79 3,5 1,7 apiculate rounded 

17 Fălticeni, 
Suceava 

Visible longitudinal 
grooves, the shell has a 
brownish color  

The kernel has a light yellow color, 
it is taken out easily, in halves, it 
has a good quality, satisfying taste  

35,18 4 1,7 cut-off cut-off 

18 Valea 
Seacă, 
Paşcani 

Smooth surface, brownish 
to yellow color 

The kernel is difficult to take out, in 
quarters, it has a yellowish color with 
reddish hues and a mediocre taste 

33,84 3,4 1,4 rounded chopped
-off 

19 Coarnele 
Caprei, Iaşi 

Irregular surface, slightly 
pointed crypts on the basis, 
brownish color 

The kernel is difficult to be taken 
out, in quarters, it has a brownish 
color and a mediocre taste 

33,18 2 1,7 rounded rounded 

20 Zbereni, 
Cotnari 

Irregular surface, deep 
longitudinal alveoli, 

The kernel has dark yellow color, it 
does not have flaws, it is easily 

32,82 3,5 1,8 rounded-
cut off, 

cut-off, 
rounded
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proeminent joining taken out, in halves, it has a good 
quality and a pleasant taste  

cut-off -cut off 

21 Burla, 
Suceava 

Smooth surface, brownish 
to yellowish color 

The kernel has golden color, it does 
not have flaws, it is difficult to take out, 
in halves and it has a satisfying taste 

31,85 2,9 1,8 cut-off cut-off, 
rounded 

22 Vânători, 
Neamţ 

Irregular surface, light 
brown color  

The kernel is brittle, it may be easily 
taken out, it has a dark yellow color 
and it often has flaws  

31,48 2,8 1,9 chopped
-off-
rounded 

chopped
-off 

23 Ţibăneşti, 
Iaşi 

Smooth surface, brownish 
color 

The kernel has a brown color, it 
may be easily taken out, in halves, 
it has an excellent taste  

30,00 < 1,4  1,5 rounded-
cut off 

rounded 

24 Andreiaşu 
de Jos, 
Vrancea 

Smooth surface, brown to 
yellowish color, with no 
deep crypts  

The kernel has a brown color, it 
may be easily taken out, in halves, 
it has a normal taste 

31,38 2,7 2,0 rounded, 
rounded-
rostrate,  

cut-off-
rostrate 

25 Soloneţ, 
Suceava 

Small fruits with a smooth 
surface, brown color 

The kernel is brittle, it has a brown 
color, with flaws, mediocre quality, it 
is taken out very difficult and it has 
a changed taste  

27,42 1,8 1,5 rounded rounded 

26 Boşteni, 
Paşcani 

Relatively smooth surface, 
light brown color  

The kernel has a dark yellow color, 
it is difficult to take out, in quarters, 
it has a mediocre taste 

25,88 2,3 1,5 rounded- 
pointed, 
rounded 

rounded
-cut off 

27 Tudora, 
Botoşani 

Visible groove network, 
brownish to yellowish color 

The kernel has light yellow color, it 
may be easily taken out, in halves, 
it has a normal taste 

25,00 1,8 1,2 cut-off rounded 

28 Huşi Vaslui Slightly irregular surface, 
deep longitudinal alveoli, 
welding on the sides, 
brownish to yellowish color  

The kernel has dark yellow color, it 
is difficult to take out, in quarters, 
with flaws, mediocre taste, 
changed taste 

15,69 4 1,7 cut off-
rounded 

rounded 

29 Rugineşti, 
Vrancea 

Slightly irregular surface, 
small crypts, hard 
epidermis with brownish to 
reddish color  

The kernel has a yellow color, it is 
difficult to take out, in quarters, it 
has a pleasant taste  

15,63 1,6 1,3 rounded rounded
-cut off 
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The separation of seeds from the fruit valves was generally easy, the seed 

being extracted in quarters or halves. There were also sources where the kernel 

adhered very well to the fruit skin and their extraction was very difficult (Soloneţ, 

Suceava; Burla, Suceava; Boșteni, Paşcani; Tătărăni, Vaslui) (tab. 1). 

The kernel’s color is yellowish, in most of the cases (Tarcău, Neamț; 
Tudora, Botoșani; Sodomeni, Pașcani) or brownish (Săbăoani, Neamț; Țibănești, 

Iași; Dumbrava Gura Văii, Bacău; Soloneț, Suceava). A thick and dark skin of the 

kernel, rich in tannin, adversely affects the taste of the kernel, making it bitter and 

pungent. Most of the walnut sources in our country are characterized by a weak 

pigmentation of the kernel skin (FAO Statistics, 2008), making them valuable from 

this point of view (tab. 1). 
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    Fig. 1. Nut’s length and ecuatorial diameter              Fig. 2. Nut weight and kernel ratio (1-29 running 
(1-29 running numbers of the sources  from table 1)    numbers of the sources from table 1) 

CONCLUSIONS 

1. We analysed 29 walnut sources from different localities from the east 

and north-eastern part of Romania. 

2. Amongst the sources we analysed, the most valuable are: Focuri, Iaşi; 

Andreiaşu de Jos, Vrancea; Sodomeni, Paşcani; Umbrăreşti, Deal, Galaţi; Goruni, 

Iaşi; Hupca, Vaslui; Dumbrava Gura Văii, Bacău; Fălticeni, Suceava; Darabani, 

Botoşani (the fruits are big in size, the endorcarp is of an average thickness, the 

fruits have an high kernel content, the separation of seeds from the fruit valves 

was easy and the kernel does not have flaws). 

3. Considering the aspects mentioned, the walnut fruits comming from 

these areas can be used for consumption, but also for the extraction of the edible 

oil which is of a very good quality. 
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