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Abstract. The modernization of walnut growing (high productivity and high 

quality of fruit) involves using a variety assortment of valuable cultivars and modern 
growing technology. During the last years, along with the terminal bearing walnut 
cultivars (mostly of Romanian origin) number of cultivars with lateral bearing (originally 
from California and southern France) were introduced. 16 years ago cultivars walnut 
trials were established at SCDP Valcea and USAMV Iasi where 22 terminal bearing 
cultivars and 10 lateral bearing cultivars were planted. Their behavior regarding to the 
climatic and technological conditions in Romania was evaluated. The lateral bearing 
cultivars are strongly influenced during growing and bearing fruits by the technology 
applied in the orchard (pruning, phytosanitary treatments, fertilization, etc.). Without 
adequate growing technology, the bearing capacity of lateral cultivars is decreasing 
drastically, sometimes even lower then the terminal bearing ones, which are more rustic. 
Growing of lateral bearing walnut cultivars is recommended in those micro areas of 
Romania where damaging low temperatures during winter and spring do not occur very 
often and also where bacterial diseases of walnut do not cause major losses on fruits and 
shoots. 
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Rezumat. Modernizarea culturii nucului (productivitate ridicată şi calitate 

superioară a fructelor), implică folosirea unui sortiment valoros de soiuri şi a unei 
tehnologii superioare. În ultimii ani şi-au facut apariţia, alături de soiurile de nuc cu 
fructificare terminală (majoritatea româneşti) şi o serie de soiuri cu fructificare laterală 
(originare din California, SUA şi sudul Franţei). În urmă cu 16 ani, s-au înfiinţat 
câmpuri de cercetare la SCDP Valcea şi USAMV Iaşi, în care s-au folosit 22 soiuri cu 
fructificare terminală şi 10 soiuri cu fructificare laterală. S-au stabilit unele diferenţe 
privind comportarea acestora faţă de condiţiile climatice şi tehnologice din România. 
Soiurile cu fructificare laterală sunt influenţate puternic în creştere şi fructificare şi de 
lucrările tehnologice aplicate în plantaţie (tăieri, tratamente fitosanitare, fertilizări etc.). 
Fără o tehnologie superioară, capacitatea de fructificare se diminuează până sub nivelul 
celor cu fructificare terminală care sunt mai rustice. Cultura soiurilor de nuc cu 
fructificare laterală se recomandă în acele microzone din România care nu creează 
dificultăţi privind temperaturile minime din iarnă (geruri) sau primăvară şi în care 
bacterioza nucului nu are impact nefavorabil asupra plantelor şi fructelor. 

Cuvinte cheie: soiuri de nuc, fructificare laterală, fructificare terminală, Juglans 

INTRODUCTION 
The walnut has been cultivated in Romania since long time. The Latin poet 

Ovidius, exiled 2000 years ago in Tomis (actual city of Constanta), wrote about the 
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walnut that “it is not pretentious, it grows on the side of the road and does not fear nor 
the wind, nor the rain, nor the heat or the cold” (Bordeianu, 1963). Currently, the 
walnut modern culture requires favorable ecological conditions that allow obtaining 
high yields, while an assortment of valuable cultivars and high-technology culture. 

The favorable environmental conditions, especially in walnut growing 
geographical region of Oltenia, creates new opportunities for culture, as current world 
production does not meet the need of human consumption (FAO Stat Database, 2010). 

Assortment cultivars of walnut has been the subject of research on assessment 
in terms of productive potential and ecological valence of cultural areas in Romania 
(Botu, 2000; Botu and Tudor, 2005; Cociu, 2003; Tudor 2010). 

The choice of the cultivars and their extension into culture is an objective 
necessity to modernize the walnut growing. 

MATERIAL AND METHOD 
The study has been conducted between 2008-2010 at University of Craiova - 

SCDP Valcea and U.A.S.V. M. Iasi in a trial with 14-16 years old trees. 
The biological material consisted of 22 cultivars with different origins and 

terminal bearing and 10 lateral bearing cultivars.  
The cultivars are grafted on Juglans regia seedlings. Each cultivar is 

represented by 5-10 trees. Planting distance was 9.0 x 8.0 m (139 trees per hectare). 
The research methods have been in relationship with the purpose of the work 

and included complex observations and determinations regarding trees’ habit, growth 
and fruit-yielding phases etc.  

Data was processed using analysis of variance (s2). 
In the study period the annual average temperatures ranged from 10.8 °C (2010) and 

12.0 °C (2009) (multi-annual average 10.2 °C) and the absolute minimum ranged from -12.5 
°C (2008) and - 18.4 °C (2010) (absolute minimum of the area is – 27oC (1967)). 

In the spring (April and May), during flowering male and female flowers, there were 
no negative temperatures (2008-2010). The annual average rainfall was 771 mm. 

RESULTS AND DISCUSSIONS 
The walnut cultivars grown in the North of Oltenia have different geographic 

and genetic origin and shows a different behavior during growth and fruit ripening 
phases (table 1). 

In the 16th leaf 2cultivars  showed very high vigor ('Argesan' and 'Geoagiu 65'), 21 
cultivars  emphasized high vigor and  only 9 cultivars show medium growth vigor 
('Germisara',  'Velniţa', 'Hartley', 'Payne', 'Tehama', 'Pedro', 'Vina', 'Lara' and 'Ferjean'). 

In the process of flowering, which occurred between 4.04 - 20.05 the walnut 
cultivars showed a differential dichogamy. A total of 13 cultivars are generally 
protogynous type and the remaining 19 cultivars were found to be protandrous type. 
Romanian cultivars are mostly protogynous type (12) and only 3 are protandrous 
type. Foreign cultivars are protandrous type except 'Idaho' (protogynous). In some 
years the type of flowering can be changed. 

Type of bearing is terminal for a 22 cultivars and lateral bearing for 10cultivars. 
Between the lateral bearing cultivars and the terminal bearing ones there are no more than 
4 to 10 days of flowering timing differences. 
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Table 1 
The vigor, type of dichogamy and bearing of walnut cultivars in the North area of 

Oltenia 

No. Cultivar Origin Tree 
vigor 

Flowering 
type 

(dichogamy) 
Bearing 

type Obs. 

1 Sarmis Romania High Protogynous  Terminal   
2 Sibişel 44 Romania High Protogynous Terminal  
3 Valcor Romania High Protandrous Terminal  
4 Valmit Romania High Protogynous Terminal  
5 Valrex Romania High Protandrous Terminal  
6 Jupâneşti Romania High Protogynous Terminal  
7 Argeşean Romania Very 

high 
Protogynous Terminal  

8 Geoagiu 65 Romania Very 
high 

Protogynous Terminal  

9 Germisara Romania Medium Protogynous Mixt Dominant 
terminal 

10 Muscelean Romania High Protandrous Terminal   
11 Orăştie Romania High Protogynous Terminal  
12 Velniţa Romania Medium Protogynous Terminal   
13 Adams 10 USA High Protandrous Terminal   
14 Chase D9 USA High Protandrous Terminal  
15 Geisenheim 

139 
Germany High Protandrous Terminal   

16 Franquette (c) France High Protandrous Terminal  
17 Howe USA High Protandrous Terminal   
18 Idaho USA High Protogynous Terminal  
19 Uzlop 10 Bulgaria High Protandrous Terminal   
20 Valstar  Romania  High Protogynous Terminal   
21 Valcris  Romania  High Protogynous Terminal   
22 Timval  Romania  High Protogynous Terminal   
23 Ferjean France Medium Protandrous Lateral   
24 Fernette France High Protandrous Lateral   
25 Fernor France High Protandrous Lateral    
26 Hartley USA Medium Protandrous Mixt  Dominant 

lateral 
27 Lara France Medium Protandrous Lateral  
28 Payne USA Medium Protandrous Lateral  
29 Serr USA High Protandrous Lateral  
30 Tehama USA Medium Protandrous Lateral  
31 Pedro USA Medium Protandrous Lateral  
32 Vina USA Medium Protandrous Lateral  

 
Fruit yields of the walnut cultivars with terminal bearing (14th - 16th leaf) varied 

from one cultivar to another but also according to annual conditions (table 2). 
Average nut production was between 1.6 t/ha ('Howe') and 2.45 t/ha ('Valcor’). 

Compared with the average of all cultivars (1.84 t/ha) yield 'Valcor', 'Valmit', 'Jupinesti', 
'Velnita', 'Valstar' and 'Valcris' is very significant positive and only 'Franquette' and 
'Timval' is significantly positive (but all shows an average production of over 2 t/ha). 
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Table 2 
Walnut fruit yields of terminal bearing cultivars in the 14th to16th leaf in the 

subCarpathian area of Oltenia (2008-2010) 

No. Cultivar Fruit yield (t/ha) Average 
yield (t/ha) 

Dif. 
± Signification 2008 2009 2010 

1 Sarmis 1.6 2.0 2.25  1.95 +0.11  
2 Sibişel 44 1.5 2.0 1.30 1.60 -0.24 o 
3 Valcor 1.7 2.3 3.35 2.45 +0.61 *** 
4 Valmit 1.7 2.2 2.85 2.25 +0.36 *** 
5 Valrex 1.6 2.1 2.18 1.96 +0.12  
6 Jupâneşti 2.1 2.2 2.66 2.32 +0.48 *** 
7 Argeşean 1.6 2.0 1.86 1.82 0.02  
8 Geoagiu 65 1.4 1.9 2.82 2.04 0.20  
9 Germisara 1.7 2.1 1.90 1.90 0.06  
10 Muscelean 1.5 2.2 1.04 1.58 -0.26 o 
11 Orăştie 2.1 1.7 1.78 1.86 +0.02  
12 Velniţa 1.7 2.1 2.86 2.22 +0.38 *** 
13 Adams 10 1.5 1.7 0.85 1.35 -0.49 ooo 
14 Chase D9 1.6 1.9 1.24 1.58 -0.26 o 
15 Geisenheim139 1.3 1.9 1.24 1.48 -0.36 ooo 
16 Franquette  1.9 2.0 2.40 2.10 +0.26 * 
17 Howe 1.3 1.7 1.18 1.39 -0.44 ooo 
18 Idaho 1.5 1.9 1.56 1.65 -0.19  
19 Uzlop 10 1.4 1.8 1.34 1.51 -0.33 ooo 
20 Valstar 1.6 2.4 2.60 2.20 +0.36 *** 
21 Valcris  1.9 2.4 2.60 2.30 +0.46 *** 
22 Timval  1.5 2.2 2.50 2.06 +0.22 * 
 Mean 1.62 2.03 1.88 1.84   

LSD 5.0%=0.202; LSD 1.0 %=0.265; LSD 0.1%=0.320 

The cultivars 'Adams 10', 'Howe', 'Uzlop-10' and others have achieved 
significantly negative (1.06 to 1.48 t/ha) yields. The cultivars with lateral bearing have 
had higher yields than the terminal bearing cultivars in the terms of very favorable 
climate years (table 3).  

Table 3 
Walnut fruit yields of lateral bearing cultivars in the 14th to16th leaf in the 

subCarpathian area of Oltenia (2008-2010) 

No. Cultivar Fruit yield (t/ha) Average 
yield (t/ha) 

Dif. 
± Signification 2008 2009 2010 

1 Ferjean 3.4 3.1 2.11 2.87 +0.38 *** 
2 Fernette 2.0 2.5 3.54 2.68 +0.19 * 
3 Fernor 2.3 2.7 1.82 2.27 -0.22 oo 
4 Hartley 2.7 3.3 4.56 3.52 +1.03 *** 
5 Lara 2.8 1.6 2.24 2.21 -0.28 oo 
6 Payne 2.0 2.7 4.60 3.10 +0.61 *** 
7 Serr 1.7 2.6 2.90 2.40 -0.09  
8 Tehama 1.8 2.7 2.70 2.40 -0.09  
9 Pedro 1.8 2.6 3.06 2.48 -0.01  
10 Vina 2.7 3.5 4.66 3.62 +1.13 *** 
 Mean 2.32 2.73 2.42 2.49 -  

LSD 5.0%=0,168; LSD 1.0 %=0,192; LSD 0.1%=0,285 
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The average yields of these cultivars ranged between 2.21 t/ha ('Lara') and 3.62 
t/ha ('Vina'). Compared to average 2.49 t/ha the cultivars 'Ferjean', 'Hartley', 'Payne' and 
'Vina' shows a very significant positive production and the cultivar 'Fernette’  is 
significantly positive. The yields of cultivars 'Fernette' and 'Lara' are distinct 
significantly negative compared with the average. 

The terminal bearing cultivars recording a average production of 1.84 t / ha with 
0.65 t / ha lower than average production of lateral bearing cultivars (table 4). 

Table 4 
Yield differences between terminal and lateral bearing walnut cultivars (14th-16th leaf) 

No. Specification Average fruit yield (t/ha) 
2008 2009 2010 Mean 

1 Mean – terminal bearing cvs. 1.62 2.03 1.88 1.84 
2 Mean – lateral bearing cvs. 2.32 2.73 2.42 2.49 
 Diference ± +0.70 +0.70 0.54 0.65 
 Significance (LSD 5.0%=0.265) * * * * 

The yields differences are significant, but they are obtained in terms of the 
absolute minimum temperatures in winter did not affect the walnut plants, and during 
flowering were not recorded negative temperatures. 

Walnut cultivars with a terminal bearing show fruit yields affected by bacterial 
blight in percentage of 4.58% (limits of the attack was 3.2% for 'Valrex' and 6.7% fo 
'Idaho'). 

The lateral bearing cultivars has low resistance to bacterial blight attack, the 
fruits are attacked at the rate of 10.54% (from 8.6% in 'Lara' and 14.1% in 'Pedro') (tab. 
5). 

Under the weather conditions of Romania the lateral bearing walnut cultivars, 
although relatively more productive, are influenced by the low temperatures in winter 
(under-22oC), level of bacteriosis attack and culture techniques. 

For these reasons, choosing and using the lateral bearing cultivars in the ochards 
require deep knowledge of climatic elements in the growing microregions in order to 
prevent loss of production and even trees. 

In the case of the microregions with the most favorable conditions, the lateral 
bearing cultivars can be grown along with the terminal bearing walnut cultivars. 

Table 5 

Behaviour of walnut cultivars to bacteriosis (Xanthomonas campestris pv. juglandis) 
in the subCarpathian area of Oltenia 

No. Specification 
Amount of fruit yield 

affected by bacteriosis 
Limits of bacteriosis 

attack 
% Kg/ha Minimum Maximum 

1 Mean – terminal 
bearing cvs. 4.58 84 

‘Valrex’ 
(3.2%) 

- 63 kg/ha 

‘Idaho’ 
(6.7 %) 

- 111 kg/ha 

2 Mean – lateral 
bearing cvs. 10.54 262 

‘Lara’ 
(8.6%) 

- 190 kg/ha 

‘Pedro’ 
(14.1 %) 

- 350 kg/ha 
 Difference of attack + 5.96 + 178 + 5.4  / 127 + 7.4  / 239 
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CONCLUSIONS 
Walnut cultivars with different genetic and geographic origin emphasized a 

differentiated behavior in the bearing process in the sub-Carpathian area of 
Oltenia. 

The studied walnut cultivars were grouped into terminal bearing cultivars 
(22) and lateral bearing ones (10). 

Depending on type of dichogamy 13 are of protogynous type and 19 are 
protandrous. 

Highest average yields of fruits were achieved by terminal bearing cultivars 
'Valcor’ (2.45 t/ha),' Jupinesti '(2.32 t/ha),' Valmit' (2.25 t/ha), 'Velnita' (2.22 t/ha) 
etc. 

The most productive lateral bearing cultivars proved to be: 'Vina' (3.62 
t/ha), 'Hartley' (3.52 t/ha), 'Payne' (3.10 t/ha). 

The fruit yields of lateral bearing cultivars under climatic conditions 
without low temperatures, which can also affect the trees, was higher then those 
of terminal bearing cultivars (1.84 t/ha, comparatively with 2.49 t/ha). 

The culture of lateral bearing walnut cultivars is possible into the 
microregions with very favorable climate, especially as complementary or minor 
cultivars, in order to avoid the risk of totally loss of yield and trees. 
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