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Description of 80 Cultivars and 36 Clonal Selections 

of Chestnut (Castanea sativa Mill.) from 

Northwestern Spain 
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Abstract 

Chestnut (Castanea sativa Mill.) is an important species in Galicia, Northwestern Spain, and 
cultivars for nut and timber production have been reported since Middle Ages. Nut and timber 
production are mainly based on old grafted cultivars which were supposedly introduced by the 
Romans. For five years these old cultivars of chestnut were studied by agronomic traits: tree, fruit, 
burr, leaves, male catkin and phenology. These cultivars were also characterized based on five 
isoenzyme systems: isocitrate dehydrogenase (IDH; EC 1.1.1.42), phosphoglucoisomerase (PGI; 
EC 5.3.1.9), phosphoglucomutase (PGM; EC 2.7.5.1), malate dehydrogenase (MDH; EC 1.1.1.37), 
and shikimate dehydrogenase (SKDH; EC 1.1.1.25). This paper presents the most important 
characteristics of 80 cultivars and 36 clonal selections. This information will be useful for growers 
choosing cultivars for new orchards and researchers looking for specific agronomic characters. 
Clonal selections have been made by choosing superior trees within heterogenous cultivars and 
permitting a clear distinction among cultivars. The most important characteristics of these cultivars 
are non-divided nuts, sweetness, easypeeling and late harvesting (26 October to 11 November). 
Some cujtivars have very large nuts. The most interesting cultivars are 'Famosa,' 'Garrida,' 'Inxerta,' 
'Ventura,' 'Peluda,' 'Praga d'Afora,' 'Redondo' and 'Soutogrande' whose nuts can be used fresh, 
peeled, or in matron glace. There is a great deal of genetic variability in Galician chestnuts and it is 
recommended that these cultivars be preserved in the Germplasm Bank of the Centro de 
Investigaciones Forestales de Lourizan. 

After five years of studying Galician in chestnut because of important intra-
chestnut cultivars (Castanea sativa cultivar variability. 
Mill.), we presented the results on the 
morphological and isoenzymic varia- Material and Methods 
bility (11, 12, 13). A large amount of Plant material 

intra- and inter-cultivar variability was From 1989 to 1991, 373 trees were 
found, and selection within hetero- sampled (12) of which 353 belonged 
geneous cultivars is recommended, to 81 cultivars which are described in 
Here, we describe 80 cultivars and 36 this paper. These grafted cultivars were 
clonal selections, and discuss how we named by local farmers and were 
can improve production using this ma- previously classified using morpholog-
terial. We consider 15 cultivars to be ical traits (12). Most of the cnestnut 
the most important according to their growing areas in Galicia, Northwestern 
distribution area (7). The characteris- Spain, were sampled (6). The trees 
tics described here are interesting for were growing at 140 to 1060 m above 
researchers and growers who need sea level. Scions were collected in 
information about cultivars can be February from each cultivar present 
useful in new research programs or at each sampled location and grafted 
for establishing new orchards. We also on to the hybrid rootstock CHR-151 
discuss the importance of certification (C. crenata x C. sativa, F2, previously 
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known as 'HS') in a collection at the 

Centro de Investigaciones Forestales 

de Lourizan. These trees were inspect 
ed previously during harvesting time 
in October. More than one tree was 
gathered for each of 50 cultivars. For 
the remaining cultivars, only one tree 

was found (6). 
Clonal selection was carried out by 

choosing a single tree of the most 
frequent genotype within each cultivar 
at each site, after studying the sampled 
trees by morphological traits and iso-
enzymes and defining the intra- and 
intercultivar variability (12,13), some 
times removing some trees with un 

satisfactory characteristics. More than 
one clone was selected when more 

than one tree showed characteristics 
interesting for nut or timber produc 

tion. Differences among trees within a 
cultivar, observed as differences in 

isoenzyme pattern or morphological 
characteristics, may have arisen as 
mistakes by the grower during propa 
gation, misnaming or resulted from 

occasional sexual propagation, since 

mutation has not been referenced 
previously (12). 

Morphological and agronomic traits 

Of the 135 characters studied, the 

32 agronomic and morphological traits 
considered most useful for describing 

cultivars and clonal selections are pre 
sented in this work (11): 1) number of 
trees (NOT), 2) the range altitudes at 
which that cultivar and selection were 

found (ALT), 3) the production for 
most of the cultivars estimated as aver 
age in 1978 and 1979 in Galicia (PRO) 
(6), 4) type of male catkins (A = 
astaminate, B = brachystaminate, M = 
mesostaminate, L = longistaminate) 
(for more details, see reference 2), 5) 
length of male catkins (LMC), 6) leaf 
blade length (LLL), 7) leaf blade width 
(LLW), 8) leaf length/width ratio 
(LWR), 9) type of burr according to 
the length: El, short, E2, medium, E3, 

long (TBL) (14), 10) percentage of 
normal nuts per burr (NNB), 11) cali 
ber (nuts per kg, CAL), 12 to 16) 

percentage of nuts with diameter less 
than 24 mm, between 24 and 28 mm, 

between 29 and 32 mm, between 33 
and 36 mm, and between 37 and 40 
mm, respectively (P24, P28, P32, P36 
and P40), 17 and 18) shape index of 
central and lateral nuts (width/length 

x 100), respectively (SCN and SLN), 

19 and 20) weight of central and lateral 
nuts, respectively (WCN and WLN), 

21) nut color (6 classes as defined 
previously in 11 and 14), NUC); 22) 
facility of peeling (FAP); 23) taste 
(TAS); 24) percentage of divided nuts 
(DNP); 25) percentage of nuts with 

penetrations of the inner coat in the 
cotyledons (PNP); 26) percentage with 
the pericarp split (SNP); 27) percent 
age of nuts attacked by Balaninus 

(Curculio) elephas Gyll (BAL); 28) 
percentage of nuts attacked by Las-
peyresia splendana Hubner (LAS); 29) 

percentage of nuts attacked by Sclero-
tinia pseudotuberosa Rehm (SCL); 30) 
percentage of nuts attacked by Pnoma 
endogena Spec. (PHO); 31) percentage 

of nuts attacked by Penicillium sp 
(PEN); 32) harvesting time (HAT). 
For obtaining the means of quantitative 
traits, 15 male catkins, leaves and burrs 
(traits 5 to 10), 10 fruits (traits 17 to 20) 
and 40 fruits for estimating the per 
centages (traits 11 to 16 and 24 to 32) 

were sampled per each tree at the 

origin location. Data were collected 
for three years for most fruit traits, 
one year on burrs, leaves and male 

flowers (samples conserved in the her 

barium at Centro de Investigaciones 
Forestales de Lourizan). 
By choosing the most frequent phe-

notype within cultivars whicn nor snow 

intracultivar variability neither for four 

traits (CAL, SCN, LMC and BSL) nor 
for isoenzymes, most of the cultivars 

could be classified in eight groups 
defined previously (12, 13). 

Electrophoresis and 

isoenzyme staining 

The following five isoenzyme sys 
tems were studied in the scions col 
lected at the Centro de Investigaciones 



Table 1. Characteristics of the most important Galician chestnut cuitivars and their clonal selections (Pereira et al., 
1996a). 

NOT = Number of trees; ALT = altitude; PRO = production in Galicia; USE = recommended use; TMC = type of male catkin (A = astaminate, B = brachystaminate, M = mesostaminate, L : 
longistaminate); LMC = length of male catkin; LLL = leaf blade length; LLW = leaf blade width; LWR = length/width ratio; BSL = burr spine length (E1, short; E2, medium; E3, long); TBL = type of burr 
according to the length; NNB = percentage of normal nuts per burr; CAL = caliber; P24, P28, P32, P36. P40 = Percentage of nuts with diameter less than 24, between 24 and 28 mm, between 29 and 32, 
between 33 and 36, and between 37 and 40 mm, respectively; SCN, SLN = shape index of central and lateral nuts; WCN = weight of central nut; WLN = weight of lateral nut. 
zClonal selection. 



Table 2. Characteristics of the most important Galician chestnut cultivars and their clonal selections (Pereira et al., g 
1996a). 



Table 3. Characteristics of the minor Gaiician chestnut cuitivars and their clonal selections (Pereira et al., 1996a). 

NOT = Number of trees; ALT = altitude; PRO = production; USE = recommended use; TMC = type of male catkin; LMC = length of male catkin (A = astaminate. B = brachystaminate, M = 
mesostaminate. L = longistaminate); LLL = leaf blade length; LLW = leaf blade width; LWR = length/width ratio; BSL = burr spine length (E1. short; E2. medium; E3, long); TBL = type of burr 
according to the length; NNB = percentage of normal nuts per burr in percentage; CAL = caliber; P24, P28, P32, P36, P40 = percentage of nuts with diameter less than 24. between 24 and 28 mm, 
between 29 and 32. between 33 and 36. and between 37 and 40 mm, respectively; SCN, SLN = shape index of central and lateral nuts; WCN = weight of central nut; WLN = weight of lateral nut. 
zClonal selection; n"he intracultivar variability does not permit define perfectly the cultivar. 



Table 3 (Continuation). Characteristics of the minor Gaiician chestnut cuitivars and their clonal selections (Pereira 

et al., 1996a). 
00 

NOT = Number of trees; ALT = altitude; PRO = production; USE = recommended use; TMC = type of male catkin; LMC = length of male catkin (A = astaminate, B = brachystaminate, M = 
mesostaminate, L = longistaminate); LLL = leaf blade length; LLW = leaf blade width; LWR = length/width ratio; BSL = burr spine length (E1. short; E2. medium; E3. long); TBL = type of burr 
according to the length; NNB = percentage of normal nuts per burr in percentage; CAL = caliber; P24, P28, P32. P36, P40 = percentage of nuts with diameter less than 24. between 24 and 28 mm. 
between 29 and 32, between 33 and 36, and between 37 and 40 mm, respectively; SCN, SLN = shape index of central and lateral nuts; WCN = weight of central nut; WLN = weight of lateral nut. 
Clonal selection; >The intracultivar variability does not permit define perfectly the cultivar. 



Table 4. Characteristics of the minor Gaiician chestnut cultivars and their cional selections (Pereira et al., 1996a). 

Cultivar NUC FAP TAS DNP 

% 

PNP 

% 

LAS 

% 

SCL 

% 

PHO PEN HAT USE 

Marmalade, puree 

Fresh, marmalade, puree 

Marmalade, puree 

Fresh, marmalade, puree 

Fresh, marmalade, puree 

Eyery, pollinizer 

Marmalade, puree 

Fresh, marmalade, puree 

Marmalade, puree, pollinizer 

Marmalade, puree, pollinizer 

Natural marron. fresh, marmalade, puree, pollinizer 

Natural marron, fresh, marmalade, mashed 

Marmalade, puree 

Marmalade, puree 

Marmalade, puree 

Marmalade, puree 

Natural marron, fresh, marmalade, puree 

Marmalade, puree 

Natural marron, marmalade, puree 

Fresh, marmalade, puree 

Marmalade, puree 

Marmalade, puree, pollinizer 

Fresh, marmalade, puree 

Marmalade, puree 

Marmalade, puree 

Fresh, marmalade, puree 

Marmalade, puree 

Fresh, marmalade, puree 

Natural marron, fresh, marmalade, puree 

Natural marron, fresh, marmalade, puree 

Fresh, marmalade, puree 

Fresh, marmalade, puree 

Marmalade, puree, pollinizer 

Marmalade, puree 

Marmalade, puree, timber 

Marmalade, puree 

Marmalade, puree 

Marmalade, puree 

Marmalade, puree 

NUC = nut color (1 to 6); FAP = facility of peeling; TAS = taste; DNP = percentage of divided nuts; PNP = percentage of nuts with penetrations of the inner coat in the cotyledons; SNP = percentage with the 
pericarp split; BAL, LAS, SCL, PHO, PEN = Percentage of nuts attacked by Balaninus elephas Gyll, Laspeyresia splendana Hubner, Sclerotinia pseudotuberosa Rehm, Phoma endogena Speg. and 
Penicillium sp, respectively; HAT = harvesting time, 

cional selection. 



Table 4 (Continuation). Characteristics of the minor Galician chestnut cuitivars and their clonai selections (Pereira et 

al., 1996a). 

Cuttivar NUC FAP TAS DNP PNP SNP BAL LAS SCL PHO PEN HAT USE 

Marmalade, puree 

Marmalade, puree 

Every 

Marmalade, puree 

Natural marron, marmalade, puree 

Marmalade, puree 

Marmalade, puree 

Marmalade, puree 

Fresh, marmalade, puree 

Every 

Fresh, marmalade, puree 

Fresh, marmalade, puree 

Marmalade, puree 

Marmalade, puree 

Marmalade, puree 

Every 

Fresh, marmalade, puree, pollinizer 

Marmalade, puree 

Pollinizer 

Fresh, marmalade, puree 

Marmalade, puree 

Marmalade, puree, pollinizer 

Fresh, marmalade, puree 

Fresh, marmalade, puree, pollinizer 

Marmalade, puree 

Fresh, marmalade, puree, pollinizer 

Every 

Fresh, marmalade, puree 

Fresh, marmalade, puree, timber 

Fresh, marmalade, puree, timber 

Marmalade, puree 

Fresh, marmalade, puree 

Fresh, marmalade, puree 

Marmalade, puree, pollinizer 

Fresh, marmalade, puree 

Marmalade, puree 

Marmalade, puree, pollinizer 

Marmalade, puree, pollinizer 

Fresh, marmalade, puree 

G 

O 

NUC = nut color (1 to 6); FAP = facility of peeling; TAS = taste; DNP = percentage of divided nuts; PNP = percentage of nuts with penetrations of the inner coat in the cotyledons; SNP = percentage with the 
pericarp split; BAL, LAS, SCL, PHO, PEN = Percentage of nuts attacked by Balaninus elephas Gyll, Laspeyresia splendana Hubner, Sclerotinia pseudotuberosa Rehm, Phoma endogena Speg. and 
Peniciliium sp, respectively; HAT = harvesting time. 
2Clonal selection. 
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Forestales de Lourizan: isocitrate de-
hydrogenase (IDH; EC 1.1.1.42), phos-

pnoglucoisomerase (PGI; EC 5.3.1.9), 
phosphoglucomutase (PGM; EC 2.7.-
5.1.), malate dehydrogenase (MDH; 
EC 1.1.1.37), and shikimate dehydro 
genase (SKDH; EC 1.1.1.25). Previous 
work resolved seven loci for these 
isoenzymes (5,7). The separation was 

carried out by electrophoresis in starch 
using leaf extracts. The extraction buf 

fer was described by Aleta et al. (1). 
The gel and electrode buffers were de 
fined those used by Shields et al. (16) 
for MDH, PGI and PGM and by Kep-
hart (9) for SKDH and IDH. The stain 

ing procedures were from Vallejos (17). 

Possible uses of the cultivars 

Cultivars were placed in five groups 

by use (USE) according to the fol 
lowing characteristics: 1) marron glace, 

< 80 nuts /kg and good peeling; 2) natural 
marron, 80-90 nuts/kg and good peel 

ing; 3) fresh, < 100 nuts/kg, sweet, 
bright and clear color, and early har 

vest date which increases the price; 4) 

marmalade and puree, > 100 nuts/kg; 

and 5) pollinizers, longistaminate male 
catkins. Suitability for timber was also 

recorded if the wood quality of a 
cultivar was reputed to oe good or 

when the tree performance was very 
good with the aim of identifying dual-
purpose cultivars. 

Results 

Morphological and agronomic traits 

A great deal of intercultivar vari 

ability was observed; but intracultivar 

variability was also present (12). The 

cultivars 'Abada,' 'Bermella,' 'Culona,' 
'Desgranadiza,' 'Da Lebre,' 'De Lemos,' 
'Ouriza,' 'Outeira,' 'Do Pais,' 'Picona' y 
'Torbeana' could not be classified using 

these diagnostic traits because of the 
large amount of variability within these 
cultivars (Table 4). Clonal selections 

were made within 27 cultivars (12, 

13), but two clones were selected in 
seven cultivars and three in 'Inxerta' 
because more than one clone was con 

sidered interesting. 'Amarelante2' pre 

sents very good characteristics for nut 
production, but the length of the burr 
(type 3) classified it in a different 

group than 'Amarelantel.' 'Blanca2' 
peels bette than 'Blancal.' 'Inxefta2' 
and 'Inxerta3' produce very good nuts 
but the isoenzyme profile are different 
from 'Inxertal.' 'Luguesa2' can be rec 
ommended for fresh market owing to 
the sweet nuts. 'Negral2' has bigger 

nuts but worse peeling than 'Negrall' 

'Raigona2' presents lower percentage 
of divided nuts than 'Raigonal.' 'Praga 
do Bolbl' produces sweeter nuts than 
'Praga do Bolo2' but the classification 
is different according to the shorter 

3Dine burr, and 'Xabrega2' from Puebla 

e Trives has brachystaminate catkins 
while 'Xabregal' from Barco de Val-
deorras has longistaminate catkins like 

'Negral.' 

Fifteen cultivars are grown over a 

wide geographic are, but some of the 
minor cultivars were more important 
in the past if we consider nut pro 

duction data (6): 'Bermella,' 'Calva,' 
'Campilla,' 'Cerreda,' 'Desgranadiza,' 
'Ouriza,' 'Patacuda,' 'Pozoredondo,' 
'Praga d'Afora,' 'Praga do Bolo,' 'Sero-
dia' and 'Soutogrande' (Table 4). Cul 
tivars like 'Praga d'Aiora,' 'Serodia' 
and 'Soutogrande' appear to merit con 
tinued interest. 'Das Anchas' is a syno 
nym of 'Amarelante' (13), and 'Courela,' 
'Ria,' 'Salnesa,' 'Vileta' and 'Xabrega' 
are synonymous of 'Negral.' 'Negral' 
appears to be the most important cv. 

in Leon (Pereira y Fernandez, unpub 

lished data). Though 'Raigona' pro 

duces more chestnuts than Negral,' at 
present growers are regrafting with 
this variety since it is earlier, has very 
good nut size and its cotyledons are 
not divided. 

More than 50% of the cultivars show 
mesostaminate catkins, with the astam-
inate type being less frequent and the 

shortest in length. 'Verde'has the short 
est catkins (9,35 cm) being astaminate 
type, while 'Negral' catkins are the 
longest (28 cm). We can find the big 

gest leaves in 'Portelina' and 'Veiguiiia,' 
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while the leaves of 'Bolesas' and 'Da 
Lebre' are the smallest. 'Famosa2' 
shows the lower length/width ratio 

while 'Ranuda' has the highest. The 
predominant burr spine length is E2 in 
683! of the trees studied (14), though 

we can also find El and E3. Type El 
defines group VII in the classification 

of Galician cultivars like 'Rapada' and 

'Maceira' (13) and type E3 defines 
groups III and IV with cultivars like 

Longal,' 'Famosa' and 'Toubesa.' 

Fertility is indicated by the number 
of developed nuts per burr: all nuts of 
'Inxerta2, 'Calva,' 'Portuguesa' and 

'Tarabelao' were normal while 'Portelia' 
and 'Rozada' showed a low fertility 

(< 402). High fertility does not appear 

to reduce nut size, since 'Inxertaz and 
'Calva' produce big nuts and average 
three big nuts per burr (11). The aver 
age caliber of Galician cultivars is 100 

nuts per kg (14), but we can see in 

Tables 1 and 3 that the caliber varied 
from 58 nuts per kg in 'Inxerta3' to 

nearlv 190 nuts per kg in 'Campilla' 
and Puga.' Very large nuts (over 32 
mm diameter) are characteristics of 

'Inxerta,' 'Patacuda' and 'Portelina' and 
its clonal selections (Tables 1 and 3). 

Inxerta,' 'Inxertal' and 'Portelina' pro 
duce eliptical-triangular nuts wnile 
'Longal' produces triangular nuts as 

was defined by Pereira et al. (12). The 
average weight varies between four g 
in 'Puga' to 17 g in 'Negral2' and 

'Toubesa' though the maximum value 

was 26 g. 

The predominant color is reddish 

(number 4), though dark brown is 

present in 'Luguesa,' 'Presa,' 'Rapada,' 
Bravo de Leirado' 'Burgaceira,' 'Cabe-
zuda,' 'Culona,' 'Monfortina,' 'Ouriza,' 
'Ria,' 'Serodia,' 'Veiguina' and 'Villaren-
ga' (numbers 6 and 7). The bright 
reddish color (number 2) found in 

'Parede' is also present in 'Famosa,' 

'Das Anchas,' 'Areal,' 'Bolesas,' 'CuruxaJ 
'Galega,' 'Garriga,' 'Do Pais,' 'Pallaregas,' 
'Pelada,' 'Puga' and 'Ribeira.' Color 
number 3 was present in 'Inxerta,' 

'Verde,' 'Amadengue,' 'Campilla,' and 

'Soutogrande.' Onlv 'Caurelal' showed 
a yellowish color (number 1), and the 
brown color (number 5) was not 

assigned to any of this material. 

With respect to facility of peeling, 
56? of the cultivars have good peeling, 
20? average, 142! bad, and 103! variable. 
78? of the cultivars produce sweet 

chestnuts, 152! insipid and the 2? vari 
able, respectively. Nearly all Galician 
cvs. showed a lack of divided nuts. 
Since the percentage is below 12?, 
these cvs. are considered 'marron' (2). 
Only 'Picona' and 'Portuguesa' had 
more than 12? divided nuts. Clonal 
selection 'Raigonal' also has a high 

percentage of divided nuts; 'Raigona2' 
is recommended since it has fewer 
divided nuts. Penetration of the inner 
coat of the cotyledons is very frequent, 

10? to 75? of the nuts, which makes 
them difficult to peel. The split peri 

carp, which is a problem in storing the 

nuts, is frequent (> 20?) in some culti 
vars like 'Luguesal,' 'Luguesa2,' 'Rapa 

da,' 'Bolesas' and 'Bravo de Leirado.' 
The average amount of split nuts in 

the cultivars was 6? (11); incidence of 
wormy nuts was high (L. splendana, 

17?; B. elephas, 14?) and disease in 
cidence was intermediate (S. pseudo-
tuberosa, 8?; P. endogena, 9?; Penicil-
lium sp. had very low incidence with 
0.3?). Differences among cultivars 
were significant only for L. splendana 
(11). Therefore, we must recommend 
the removing of leaves, burr and chest 

nuts from the ground yearly for de 
creasing the inoculum. 

Nuts of most (71?) of the Galician 

cultivars are harvested after 26 Octo 
ber, while 24? of the cultivars are 
harvested after 11 November. Only 

the early-maturing cultivars 'Carrelaos' 

and 'De Cedo' produce chestnuts be 
tween 11 and 25 October. 'Negral' nuts 

also begin to mature at this time but 

most of the crop is harvested in No 
vember because it is grown at higher 

elevations. Although every cultivar is 

useful for marmalade and puree, only 

51? of cultivars and 61? of clonal 



Table 6- Isoenzyme frequencies in minor Galician chestnut cultivars and clonal selections (Pereira et al., 1996b). 

2Clonal selection. 



Table 6 (Continuation), isoenzyme frequencies in minor Galician chestnut cultivars and clonal selections (Pereira 
et al., 1996b). 

zClonal selection. 
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selections can be used for fresh market, 
13? and 6? for natural marron, 10? and 

14? for marron glace, and 6? and 11? 
for timber. Though the pollen compat 
ibility assays have not yet been done, 
10? of the cultivars and 26? of the 

clonal selections have longistaminate 
catkins and thus may be useful as 
pollinizers. 

If we take into account all of these 
characters, the most interesting culti 

vars for nut production are 'Famosa,' 
'Garrida,' 'Inxerta,' 'Ventura,' 'Peluda,' 
Traga d'Afora,' 'Redondo' and 'Souto-
grande' because the nuts can be used 
for every use: fresh, peeling and mar 

ron glace. Of these cultivars, only 
'Famosa' was previously recognized 
as interesting for the peeling industry. 

Isoenzymes 

Isoenzymes (Tables 5 and 6] show 
intracultivar variability as was the case 

with agronomic characters. Although 
allelic frequencies differ among cul 
tivars, clonal selections are more easily 

distinguished (13). Furthermore, the 
isoenzymes indicate that the following 
cultivars are synonymous (12, 13): i) 
^Negrai; 'Courela, 'Xabregal2' and 
'Vileta'; ii) 'Areal' and 'Monfortina'; 
'Amarelantel,' 'Amarelante2,' 'Abarca' 
and 'Das Anchas'; iii) 'Loura2' and 
'Pallaregas'; iv) 'Luguesal,' 'Luguesa2' 

and 'Tarabelao'; v) 'Parede2' ana 'Para-
desa'; vi) 'Presa2' and 'Veiguina'; vii) 
'Tempera2,' 'Cabezuda' and 'De Cedo.' 

Comparison with foreign cultivars 

If we compare Galician and French 
production regions (2, 3) we see that 
French cultivars are recommended for 
altitudes below 600 m while the most 
important area for nut production in 
Galicia is between 600 and 800 m (6), 

though the climates may be similar. Of 
the cultivars recommended by Berg-
ougnoux et al. (2) and Breisch (3) nuts 

of 'Belle Epine,' 'Marrpn Dauphine,' 
'Marron de Goujounac' and 'Marron 

d'Olargues' mature between 10 and 25 
October, while nuts of 'Belle Epine,' 

'Verdale' and 'Comballe' mature late 

(between 26 October and 11 Novem 

ber). Galician cultivars appear to be 
harvested later since most of them are 
harvested after 25 October. Every rec 
ommended French cultivar has less 
than 12? divided nuts, with 'Comballe' 
being the only exception. 

The main Portuguese cultivar, 'Lon-
gal' is highly appreciated in industry 
tor its ease of peeling (15, 8). Our 
results are in agreement. 'Martainha' 
nuts mature earlier than 'Longal' and 
many of the nuts are divided. 'Verdeal' 
is harvested between September and 
October, clearly earlier than 'Verde' in 
Spain and thus does not appear to be 

synonymous. 'Lada' produces more 
than 50? divided nuts. Percentages can 
reach 80? in 'Martainha' and 14? in 
'Judia.' These high values of double 
seeds are not suitable for industry. 

Nuts of 'Marrone Fiorentino' or 
'Casentinese,' also known as 'Marrone 
Toscano,' the most appreciated Italian 
'marron' (4), mature between 10 and 
20 October and have very large fruits 
(14-20 g)^ in comparison to Galician 

cultivars. 'Verdone is an Italian cultivar 
(10) with a name similar to Spanish 
'Verde' and Portuguese 'Verdal,' and 
'Nzerte' also named 'Inserta,' very near 
in shape to Spanish 'Inxerta.' 

Conclusion 

This highly diverse group of culti 
vars is now being preserved in a Germ-
plasm Bank at the Centro de Investi-
gaciones Fores tales de Lourizan. The 
knowledge of the allelic composition 
will permit maintenance of trueness-
to-name in the propagation of the 
selected clones. The most interesting 

material has been established in a nu 
clear orchard from which scions can 
be distributed to nurseries and growers 
with a guarantee of distinctness. A 
study of chestnut cultivars in other 
parts of the Iberian Peninsula is being 
completed by the authors (Data not 

published). There are genetic differ 
ences in the cultivars grown in different 
regions (13), and the planting of ap-



Description of 80 Cultivars and 36 Clonal Selections of Chestnut 27 

propriate material is very important. 
The use of clonal selections preserves 

the qualities of the original cultivars 
while allowing them to be easily 
distinguished. 
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Yield Components of Day-Neutral and Short Day Strawberries 

Eight day-neutral and 7 short day strawberry varieties were evaluated in 

B.C. Among the day-neutral varieties in 1990 total variation in marketable yield 
originated in fruit count (26%), total yield (18$), average leaf size (22%), and 
runner count (19%) per plant. In 1991, total variation in yield originated in fruit 

count (38$), runner count (23%), crown count (13$), and total yield (16$) per 

plant. 'Selva' was one of the most productive day-neutral varieties and had the 
heaviest fruit and fewest culls during both years. The short day varieties had 
uniformly low-yields during the establishment year. Variation in yield originated 
in runner count (34$), total yield (18$), and fruit count (16$). Of the short day 
varieties in 1991, 'Shuswap* had the highest yield and along with 'Pajaro' and 
'Sequoia' had the fewest culls. 'Shuswap was a prolific producer of runners, 
while 'Sumas' and 'Redcrest' yielded well without prolific runner production. 

From Baumann et at. 1993. HortScience 28(9) :891.894. 




