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The germplasm stock of the mulberry from Romania includes 64 mulberry 
varieties from 5 Morus species, from which 16 are indigene varieties, 11 are 
Japanese, 13 Chinese, 14 from ex-URSS, 5 Italian and 5 Bulgarian.  
Up to the present there were monitored 50 mulberry varieties with various 
proveniences, by filling in the Assessment Forms. 
The agro productive characterization of these varieties is realised based on the 
Assessment Forms, in which it is observed the phenotypic and genotypic diversity 
of the vegetal sericulture germplasm stock; the agro productive parameters such 
as branch numbers/shrub, leaf surface, leaf weight, leaf production/ha, the protein 
content expressed in %SU, are significant. 
The phenotypic and agro productive characters of the mulberry varieties are taken 
into consideration when choosing the parental forms in order to obtain some hybrid 
population  that shall constitute the base for new mulberry varieties selection. 
Key words: mulberry germplasm stock, mulberry varieties, phenotypic and genotypic 
diversity, assessment form 

 
Introduction 

 
The vegetal sericulture stock of Romania comprises mulberry varieties 

from 5 species of Morus, constituting the Varieties National Collection 
appertaining of Baneasa Research Branch within S.C. SERICAROM S.A. 
Bucharest. 

The vegetal sericulture patrimony of Romania, which comprises 64 
mulberry varieties, has a high productive potential, which allows the obtaining of 
leaf quantities up to 30 tones/ha, provided that applied maintenance and 
exploitation technologies are verified in the sericulture farms from various soil 
areas of the country. 

The paperwork presents the agro productive characterisation of the 
mulberry varieties and their specific utilization modalities within the amelioration 
programs, for the diversification and enrichment of the vegetal sericulture 
germlasm stock. 
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Materials and Methods 

 
 The agro productive characterisation of the mulberry varieties from our 
country has been initially created based on the provenience groups, without a 
systematisation of the results and a correlation between the morphologic and agro 
productive characters. 

The assessment of the genetic resources of the mulberry tree was realised 
starting with 1997, based on the biometrics determinations of the morphologic, 
physiologic, biochemical and agro productive parameters, the data being registered 
in the Assessment Forms elaborated according to the “Characterisation and 
Assessment of the mulberry genetic resources Manual”. The Manual was 
elaborated in 1992 at the Sericulture and Entomology National Institute Tsukuba – 
Japan and it can be considered as a standard for the assessment of the mulberry 
genetic resources. 
 Each Assessment Form comprises 6 groups of character which allow a 
complete characterization of the mulberry varieties: 
These groups are the following: 
 I. – Primary essential characters (9): shape, the size and the thickness of 
the leaf, the shrub shape, the number, the length and the thickness of the springs, 
the distance between internodes, the number of the lateral springs; 
 II. - Primary optional characters (35) referring at: leaf (12), petiole (4), 
springs (3), lenticels (2), buds (5), fruits (3), seeds (3). 
 III. - Secondary essential characters (5): the budding, the leaf apparition, 
resistance at frost and diseases (bacterial  and anthracnose pathogen). 
 IV. - Secondary optional characters (8): budding uniformity, dormant buds 
rate, new springs growth, capacity of regeneration after productions cuttings, leaf 
breakage resistance, defoliation of the spring basis during the autumn, rooting 
capacity; 
 V. – Tertiary essential characters (5): weight of the springs during summer 
harvesting, the percent of new springs, the weight of the leaf and the percent of 
new springs, weight of the leaves during autumn harvesting, total leaf production; 
 VI. - Tertiary optional characters: nutritive value of the leaf expressed by 
the chemical composition. 
 The biometrics determinations at the mulberry plants from the 
experimental technology comprise constitutive characters of the assessment forms, 
these determinations being realised using growing series, according to the 
methodology of agro productive characterization of the tested varieties. 
 The mulberry varieties from the national patrimony of S.C. SERICAROM 
S.A. – Research Branch, can constitute the initial material for the mulberry 
amelioration works, for the enhancement of the following characters: 
 - morph productive – the delicateness and consistency of the leaf, the 
annual growing of the springs, the leaf production, the leaf/spring ratio; 
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 - physiologic – frost and drought resistance, renewal capacity after the 
production cutting, the rooting capacity; 
 - qualitative – the water percent and the capacity of water retaining in the 
leaf during the depositing period, the protein and cellulose content; 
 - pest resistance. 
Also, the vegetal sericulture stock allows the selection of the parental forms for the 
hybrid population, mutagenic or genetic modified for the new mulberry varieties, 
according to the following working Scheme:  
 

Results and discussions 
 

The germ plasma stock of the mulberry from Romania includes 64 
mulberry varieties from 5 Morus species, from which 16 are indigene varieties, 11 
are Japanese, 13 Chinese, 14 from ex-URSS, 5 Italian and 5 Bulgarian.  

The mulberry varieties from Romania belong to the following species: 
Morus alba, Morus bombycis, Morus multicaulis, Morus latifolia, Morus nigra. 
 In the last 10 years, the genetic mulberry stock enhancement was 
accomplished by biologic material exchange (Ukraina, 1992; Franta 1995; 
Indonezia, 1997; China, 1999, Bulgaria 2004, 2005) and by inter and intra specific 
hybridizing works, which by repeated selection and cloning multiplication have 
conducted to the obtaining of 6 valuable hybrids, from which 5 were au 
homologated at CIOS in 2000. 
           Up to the present there were monitored 50 mulberry varieties with various 
proveniences, by filling in the Assessment Forms. 
 The agro productive characterization of these varieties, realised on the 
Assessment Forms, is mentioning that agro productive parameters present the 
biological potential of the mulberry varieties in soil conditions of the Bucharest-
Baneasa area and also the application of minimal technological works (manual 
maintenance of the unfertilized chemical or organic soil). 

There is observed the phenotypic and genotypic diversity of the vegetal 
sericulture stock: the agro productive parameters such as branch numbers/shrub, 
leaf surface, leaf weight, leaf production/ha, the protein content expressed in %SU, 
are significant. 

The table information show the agro productive potential of the leaf 
production expressed in kilos/shrub/series at Japanese varieties such as 
Wasemidori (4,5 kg), Ichinose-Kayrio (4,1 kg) and Kokuso 21 (3,0 kg), at 
Romanian varieties like Olteni (4,0 kg) and Eforie (2,8 kg), at Chinese variety 
Huan Lo (3,1 kg) and at ex-URSS varieties Tbilisuri (4,1 kg) and Ucraina 9 (3,1 
kg) (Table no. 1). 
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Table 1 
The biological and productive parameters of the mulberry varieties and hybrids  

(Morus sp.) – multi annual average values 
 

Selected 
mulberry 
variety or 
hybrid 

No.  of 
branches 
/ shrub 

Branches 
length 
(cm) 

Branches 
thickness 

(cm) 

Internodes 
length 
(cm) 

Leaf 
surface 
 (m,p,) 

Leaf 
weight 

(g) 
 

Leaf 
production 

 
(kg/shrub/ 

series) 

Leaf content in: 
water 
 (%) 

Protein 
(%) 

I. MORUS ALBA L. – indigene varieties 
Corabia 12,3 115,3 8 4,6 153,4 4,5 2,0 73,97 25,11 
Lugoj 13,6 111,6 14 5,9 118,9 3,8 1,9 74,00 25,41 
Greceanca 18,3 75,0 12 5,0 129,6 4,6 2,9 75,61 25,08 
Basarabi 13,2 128,0 16 5,8 168,0 4,2 3,1 76,41 27,17 
Eforie 15,0 163,1 15 5,3 158,4 4,9 2,8 71,26 20,04 
Galicea -
female 

10,0 159,2 17 3,1 126,1 4,1 2,4 75,79 26,45 

Galicea - 
male 

7,1 137,6 13 6,5 177,6 3,9 2,3 78,33 25,93 

Olteni 9,2 236,1 20 4,8 173,2 3,9 4,0 72,77 26,42 
Soiuri noi de dud 
CHB 47 10,3 166,1 15 5,1 186,0 4,6 2,1 72,34 26,50 
CHK 77 8,1 215,4 19 5,1 146,3 3,8 2,4 70,01 27,80 
OK 22 10,0 159,2 17 3,1 126,1 4,1 2,4 75,79 26,45 
LG 92 8,0 176,6 19 4,1 172,0 4,3 2,6 76,24 26,26 
OS 105 10,0 167,3 14 4,0 161,0 3,5 2,1 77,34 26,71 
II. MORUS ALBA L. – foreign varieties 
Ichinose 
Kayrio 

29,0 127,6 8 3,2 137,6 3,7 4,1 76,69 25,20 

Ichinose 
Shin 

21,1 83,8 8 2,8 91,6 2,4 2,7 72,69 21,71 

Ichinose  19,0 137,8 10 3,3 201,2 5,5 2,8 74,20 25,81 
K. Nezu-
migaeshi 

15,0 139,3 11 3,5 168,2 4,5 3,0 74,00 25,80 

Kokuso 25 10,0 100,6 8 3,8 157,7 5,1 2,0 75,00 20,22 
Kokuso 27 24,4 141,5 12 4,5 183,7 4,7 3,2 76,95 25,85 
Ucraina 1 15,1 90,9 9 3,9 104,3 2,8 2,1 70,50 20,55 
Ucraina 9 6,5 175,0 16 3,5 164,4 3,9 3,2 72,30 24,87 
Ucraina 107 19,6 128,7 15 4,2 135,1 3,8 2,4 73,70 25,92 
Tbilisuri 12,5 79,2 12 7,3 187,0 5,2 4,1 68,50 20,52 
Ruskaia 18,0 90,9 11 5,5 173,1 4,7 2,7 69,50 23,25 
Harkovskaia 
10 

5,5 99,6 9 5,4 145,3 2,6 1,2 71,60 20,10 

Harkovskaia 
11 

5,2 118,3 7 5,3 145,2 2,4 1,1 71,60 20,67 

Harkovskaia 
14 

7,1 72,80 10 4,2 127,5 2,3 1,1 72,80 21,41 

Ucrainskaia 
510 

5,0 81,7 9 5,0 137,8 2,1 1,0 72,70 20,98 

Bulgaria 3 30,3 157,8 9 3,7 113,9 2,7 2,7 72,03 23,65 
Bulgaria 24 24,0 86,3 11 3,4 145,1 3,8 2,7 72,68 25,10 
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Bulgaria 59 21,0 92,0 8 3,9 192,2 5,4 2,7 74,35 25,30 
Cattaneo 15,9 131,0 15 4,2 190,1 5,1 3,1 73,80 25,43 
Florio 13,1 118,1 14 4,1 127,3 3,8 1,1 72,40 20,88 
Moretti 15,3 107,3 9 4,5 101,8 2,3 1,4 70,90 21,63 
III. MORUS LATIFOLIA – Poiret 
Kokuso 20 20,0 86,1 11 3,7 145,7 3,6 1,8 74,00 21,69 
Kokuso 21 24,6 115,2 15 3,8 292,3 6,2 3,0 75,73 25,45 
Wasemidori 26,1 150,4 12 5,3 158,4 5,2 4,5 72,50 24,68 
IV. MORUS MULTICAULIS - Perr 
Hu-san 1 21,0 150,3 11 4,9 186,5 6,1 3,3 77,43 25,90 
Hu-san 2 14,0 122,0 11 5,1 195,1 6,0 2,9 74,60 25,77 
Hu-san 3 7,0 128,2 9 6,3 225,2 5,7 1,0 73,91 25,33 
Hu-san 7 20,3 122,9 12 5,1 244,2 6,3 2,7 71,50 25,10 
Hu-san 32 32,0 136,1 10 5,3 148,1 4,4 2,6 75,40 25,65 
Hu-san 199 23,0 153,3 10 6,6 253,3 6,8 1,8 78,90 24,64 
Thie-ba 29,0 84,6 8 4,5 152,0 4,5 2,2 74,25 24,28 
Than 31,3 84,7 9 7,4 173,0 3,9 1,9 74,50 23,93 
Huan Lo 28,0 95,5 7 4,4 139,4 3,8 3,1 72,90 25,01 
Cin-Cin- 
Cu-Lu 

27,6 109,1 9 7,0 181,8 5,1 2,4 73,30 25,92 

Polo 35,0 150,5 10 5,2 184,5 4,3 2,7 70,34 25,76 
V. MORUS BOMBYCIS - Koidz 
Ken-Mochi 27,0 143,8 8 5,6 138,0 3,1 3,0 73,30 25,10 
Shin-so 32,0 127,3 8 5,1 105,1 2,9 2,4 74,65 24,98 
VI. MORUS NIGRA L. – Not used for the silk worms feeding.  Used in naturist medicine therapy. There are 20 
exemplars in collection. 
VII. MORUS RUBRA L. - Not used for the silk worms feeding – The collection does not contain this species 

 
For effective cropping, from a total of 64 mulberry varieties, there is used a 
relatively reduced number of mulberry varieties, the local varieties being the most 
spread: Eforie, Olteni, Galicea, Basarabi, Lugoj, Japanese origin: Ichinose, Kokuso 
21 and Kayrio Nezumigaeshi, and also the ex-URSS origin varieties: Ucraina 107 
and Ucraina 9.  

Referring to the nutritive value, the protein content represents the main 
agro productive reference parameter for the characterisation of the nutritive value 
of a mulberry variety. The researches performed both in our country and abroad 
have demonstrated this parameter is differentiated depending on the plant growing 
fenophase and the silk worms growing series. The protein content of the mulberry 
varieties, expressed in %SU multi annual average values is illustrated in the 
Graphic no. 1.  

 



 146

0

5

10

15

20

25

30

Flor
io

M
or

etti

Ic
hin

os
e

Hib
rid

Lu
go

j

G
ali

ce
a 

M

O
lte

ni

W
as

em
id

or
i

Shi
n 

Ich
ino

se

Shi
n 

So

China
 1

China
 3

2

Tha
n

Bas
ara

bi

Rusk
aia

Huan
 L

o

Ucr
aina

 1
07

Protein content of the mulbery varieties (%SU)

 
 
The varieties that stand out are the Chinese one Thie Ba (25,39%SU) and 

Than (25,00%SU), the Japanese varieties Kayrio Nezumigaeshi (24,53%SU), Shin 
Ichinose (24,15%SU) and Kokuso 21 (23,48%SU), and most evident of the 
Romanian varieties are Basarabi (24,22%SU) and Galicea (21,00%SU). 
  Morphological speaking, it is significant for the agro-productive 
characterization of the mulberry plants, their shape, dimensions and gravimetric 
determinations. 
 A typical mulberry leaf has 3 parts: petiole, limb of the leaf and a pair of leaf 
with modified structure, at the petiole basis. The limb of leaf is made of apex, 
effective limb, with 3-5 reticular nervures, the edge of the limb, teeth and the leaf 
basis. Both the leaf edge and the basis vary as shape, the limb could be undivided or 
lobed, depending on the variety, may have some varieties presenting different forms 
of leaves on the same plant or spring. The number of lobes can vary between 1 and 7. 
 The leaf dimensions vary depending on the species and variety (Morus nigra 
leaves have only very small leaves). The limb dimensions can reach 30 cm length and 
25 cm width, and the leaf thickness is about 100-200 microns.  The mulberry leaf 
surface can vary between 50 and 250 cm.p.  
 Usually, the limb is glabrous, but can become harsh at many varieties as 
Kenmochi, in the 2nd growing series, summer – autumn. The limb colour is green 
with different nuances, depending on the species or variety. 
 Generally, the leaf shape is oviform or cord form, as those from Morus alba 
species, but can also be ellipsoid at Morus multicaulis. The leaf basis can be cord 
form, straight at Morus alba or truncated at Morus bombycis. The leaf apex can be 
acuminated, double acuminated or obtuse. 
 The edge of the limb can be serrated, double serrated or embattled. The 
ribbed surface is multiple reticulate, usually the leaf basis presenting 3 veins such as 
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Morus alba species leaves. The leaves of the petiole is cylindrical, with a length of 
2,5-7 cm, and a flute on the dorsal side. The leaf tissue is made of an unstratified 
epidermis with cuttlicles and stomata, a photosynthetic mezzo phyla tissue and 
conducting vases. The cuticle is usually covered by a wax layer of which thickness 
varies depending on the variety and climatic conditions. The stomata are located only 
on the inferior side of the leaf. The lacunars tissue cells are limited only in the inferior 
half of the leaves and the columnar cells of the palisade tissue in the upper half. On 
the upper side of the leaf, in the epidermis are located special cells containing 
cistolites which deposit calcium oxalate. The conducting vases are associated between 
the two leaves surfaces, in the mezzo phyla. The leaves order on the spring indicates 
an altern pillotaxis, most usually on 1/2 or 2/5 type, but sometimes even of 1/3 or 3/8, 
depending on the variety. 
 The mulberry plants flowers do not have petals of IV type, grouped in male 
and female inflorescences, the mulberry being a dioecious unisexual plant. The 
mulberry inflorescence is simple, in the form of cylinder spherical aments which 
group male flowers, or in the form of simple ear which group the female flowers. 
 Usually, the male inflorescences are longer than the female ones, measuring 
between 2,5 at 5 cm respectively 1,5 at 3,5 cm. These female inflorescences are rigid 
attached by the petiole, while the male inflorescences are easy attached by the petiole, 
in such way they have a pendant position towards the branch. 
 The mulberry plants are generally dioecious, but the monoecious plants 
appearance is not rare. Sometimes there are also bisexual flowers; there are species 
which bears male aments with female flowers on the inferior side or with female 
inflorescences with male flowers on the upper side. 
 The female and male flowers are small, sessile sometimes with pedicels, 
unisexual, without petals, the 4th type. The male flowers have 4 sepals seated in 2 
free green circles, smooth and sometimes fluffy. Romanian species as Calafat, 
Basarabi, Galicea and also Ucraina 1, Kokuso 27, China 199 species are male 
mulberry tree species. The female flowers are made from 4 sepals the same as the 
male ones. Almost all mulberry tree species are female species. After 
inseminations the sepals are becoming pulpous attending at the fruit’s formation. 
Almost all the mulberry tree species are female species. The stigma is usually 
bifida but sometimes trifida. Rarely the stigma is smooth (papilos) and sometimes 
pubescent, this botanical character having importance for Morus species 
systematization. The mulberry tree flowers being unisex, the pollination is 
exclusively cross because the pollination’s agent is the wind (anemophily). 
 The mulberry tree’s fruit is a multiple fruit, soroza type. The mulberry 
trees fruit has cylindrical shape, oval or round shape, different colours – white 
(Ucraina 107), rose (Rose de Lombardia), violet (Kokuso 21), black (Ichinose, 
Kenmochi), having sizes between 1- 4 cm. The fruit is edible, the flavour 
alternating from sweet to sweet – sourly, depending of the sugar quantity which is 
15 –20% at Morus alba and 9 – 10% at Morus nigra. 
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 The number of seeds in a fruit varies from 6 to 50, depending on the variety. 
The hectolitre weight is 400 g, containing 800-1000 seeds per gram. The seed is oval, 
dusty in the seed apex region.   
 The phenotypic and agro productive characters of the mulberry varieties are 
taken into consideration when choosing the parental forms in order to obtain some 
hybrid population that shall constitute the base for new mulberry varieties selection 
based on the Scheme for Amelioration and Obtaining of Mulberry Varieties. 
 

Conclusions 
 
 The mulberry varieties collection constitutes the germplasm source for the 
obtaining of new mulberry varieties and selected hybrids. The activity of 
amelioration and obtaining of new varieties comprises the agro productive and 
agrobiologic characterization of mulberry varieties from the germ plasma 
collection, the selection of mulberry forms from indigene population of a real 
interest for sericulture, as well as the induction of natural or artificial genetic 
mutations. 
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În România există 64 de varietăţi ale dudului, 5 din specia Morus, din care 16 sunt 
variante indigene, 11 japoneze, 13 chinezeşti, 14 din fosta U.R.S.S., 5 din Italia şi 5 din 
Bulgaria. Până în present au fost monitorizate 50 de varietăţi de dud, de diferite origini, 
prin completarea formularelor de evaluare. Caracterizarea agroproductivă a acestor 
varietăţi este realizată pe baza formularelor de evaluare în care este observată diversitatea 
genotipică şi fenotipică a stocului vegetal necesar sericiculturii; sunt semnificative anumite 
caracteristici evaluate ca parametrii agroproductivi, cum ar fi numărul de crengi, 
suprafaţa frunzelor, greutatea frunzelor, producţia pe hectar de frunze şi conţinutul de 
proteină exprimat prin procentul de substanţă uscată (SU).Caracterele fenotipice şi agro 
productive ale varietăţilor de dud sunt luate în consideraţie atunci când sunt stabilite 
formele parentale în vederea obţinerii unei populaţii de hibrizi care va reprezenta baza 
pentru alegerea noilor varietăţi selectate de dud. 
Cuvinte cheie: varietăţi de dud, diversitate genotipică şi fenotipică, formulare de evaluare.  
 


