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Abstract: The Galega orientalis ’Speranţa’, Silphium perfoliatum ’Vital’, Polygonum 
sachalinense ’Gigant’ growth and development, their productivity, and chemical content of 
the species fresh mass were studied. Their productivity in the third year of vegetation 
exceeds 70–100 t/ha of fresh mass. Chemical composition constitutes: raw protein (most 
essential aminoacids) 3.20–4.93%, mineral substances 2.04–2.41%, carotene 10–37 mg, 
vitamin C 136–316 mg, and 0.16–0.23 nutritive units/1 kg fresh mass. They can be 
cultivated on the same field for more than 20 years. They are resistant to frost and cold, but 
have an average resistance to drought. Due to longevity, high and constant productivity, the 
species are used to produce feed for livestock and poultry, as bee plants obtaining of 100–
200 kg/ha honey, and as energy plants for biogas production and pellets. The investigated 
species contribute to the improvement of polluted, degraded and eroded soils.   
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Introduction 
The study, improvement and implementation of introduced species with multiple 

values are dictated by the demand and supply of Moldova’s national economy. About 
140,000 hectares of agricultural land are degraded, and for this reason the species can 
not be used for traditional crop cultivation. The problem of providing by forage for 
livestock and poultry year-round has remained a very current one. Due to an unbalanced 
ratio to vegetable protein, food consumption increases by 20–25%. A lack of perennial 
crops with high protein content, drought resistance and excess moisture has been 
observed. There are only few crops resistant to cold, which begins early and late ends 
the vegetation. There are no researched and implemented species with high energy 
potential for bioenergy production. The area cultivated with herbaceous honey plants is 
significantly reduced. The Botanical Garden (Institute) of A.S.M.’s collection of fodder 
plants counts near 260 species and varieties. Scientific investigations performed in the 
last 60 years have been focused on improving and implementing new species, and new 
forms and varieties, and cultivation technologies have been developed (Teleuţă 2010). 
The introduction of certain perennial herbaceous plant species has played a significant 
role in solving the aforementioned problem. These species are: Galega orientalis Lam. 
from Caucasus, Silphium perfoliatum L. originating from North America, Polygonum 
sachalinense Fr.Schmidt from Far East. They were recorded and introduced in the 
Botanical Garden’s fodder plants collection over more than 30 years ago. 
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Material and methods 
In our study we used as a biological material the perennial herbaceous plant 

species Galega orientalis Lam. ‘Speranţa’, Silphium perfoliatum L. ‘Vital’, 
Polygonum sachalinense Fr.Schmidt ‘Gigant’. The cultivars of these species were 
created and cultivated in the Botanical Garden (Institute) of ASM. We conducted 
scientific research concerning the plant growth and development, their productivity by 
methodical instructions (Novoselov 1983, Ivanov1985), and the chemical composition 
(Ermakov 1987). 

 
Results and discussion 
Goat’s-rue, Galega orientalis Lam.  
The autochthonous cultivar ’Speranţa’ is an herbaceous perennial plant, it 

reaches a height of 155–175 cm, its pivoting root system, branching strong, penetrates 
to a depth of 50–135 cm, and initiates an intensive development in early spring using 
soil moisture accumulated during autumn-winter, which positively influences the 
stability of the harvest. Thus, in early May, the plants reach a height of 70 cm and 
provide a harvest of 30–33 t/ha, compared with 3–6 t/ha of alfalfa and clover, the total 
annual harvest being of around 60–80 t/ha of fresh mass, compared with 30–35 t/ha of 
alfalfa. Seed production is 3–6 q/ha. High capacity of vegetation recovering after 
mowing, until late October – early November, when is recorded a temperature of – 3 – 
5°C. This culture contributes to solving the problem of seasonal providing of the 
livestock and poultry with high quality feed.  

The autochthonous cultivar ’Speranţa’ is characterized by a high leaf degree, 
reaching 60% in the first mowing of the total mass, leaves do not shake after drying, 
fact which allows the production of hay and silage of a higher quality compared to 
production obtained from alfalfa and clover. 

Analyzing forage nutritive value indices, the green mass, harvested in bud stage, 
contains up to 70.0% water, 4.93% raw protein, 1.1% raw fats, 10.47% raw fiber, 2.04% 
minerals and 11,35% extractive free-nitrate substances; 1 kg of fresh nutrients contains 
0.23 units, 2.86 MDJ for livestock, 29.9% dries substances, 49.34 g raw protein, 37.49 g 
digestible protein, 11.06 g raw fats, 104.65 g raw fiber, 20.42 g minerals, 37 mg% 
carotene, 310 mg% vitamin C, up to 216 g protein from a feed unit were established. 
Digestibility is represented in the following percentages: 53–76% dries substances, 80% 
protein, 69% cellulose, 50% fats. It is a honey plant providing a harvest of 200 kg/ha. 

At the end of exploitation, the Galega orientalis farm plantations accumulate in 
soil an amount of organic nitrogen biologically equivalent to 2 tons/ha of saltpeter. It 
has curative properties in the treatment of cardiovascular diseases, diabetes, and it is 
used for stimulating the secretion of milk etc. (Vavilov & Kondratiev 1975, Uteush 
1991, Iaroshevich et al. 1991, Kshnikatkina 2001, Pikun 2011).  

It is propagated by seed, the sowing norm being 1.8 to 2.0 million seed or 16 kg/ha. 
Cup plant, Silphium perfoliatum L. 
 It is a perennial herbaceous plant, usually growing and developing on fertile 

soils well supplied with water, in the plains, on the rivers and reservoirs, irrigation 
canals, parks and beehives (Vavilov & Kondratiev 1975, Uteush 1991, Abramov 1992). 
It shows a high resistance to cold and frost, and supports moderate drought and heat. 
Cup plant serves as fodder, honey, decorative plant, and for technique culture. It is a 
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biological source for the preparation of medicines, plant growth stimulants, and it is also 
used as raw material for thermo-energy. The species is propagated by seeds and 
vegetatively as well (fragments of rhizomes, seedling). The plants are sown in late fall 
or early spring by stratified seeds, the sowing norm being 10 kg/ha at the depth of 1.5 to 
2.0 cm; after sowing the soil compaction is practiced. Seedlings appear in spring, after 
15 days, when the soil temperature at a depth of 4–5 cm reaches 6–8 °C. In the first year 
of vegetation it forms a rosette, develops strong roots and rhizomes. In subsequent years 
the vegetation begins in early spring, developing a tubular square stems; in early May it 
reaches a height of 45–65 cm, and at the end of the vegetation grows up to 250–370 cm 
of 3–4 cm thick. On the stem, there are formed 22–24 cordiform leaves, with a length of 
20–35 cm and the wide of 14–22 cm, rough, serrated, opposite arranged on the stem 
forming a cup, effectively collecting the atmospheric precipitations (rainfall). The root 
system is well developed, branched, penetrating to a depth of 2.5 m, which facilitates 
the provision with water and nutrients, improves soil physical and chemical properties. 

In the second year of growing, plants bloom in mid-July to August; flowers are 
grouped in composed inflorescences, arranged by 20 to 30, with a diameter of 3–5 cm; a 
flower produces nectar from 0.3 to 0.4 mg of sugar, ensuring the yield of 150–220 kg/ha 
of honey. After harvesting in the bud stage, the plants grow back, and at the end of 
September reach again the shoot-flowering stage. Fruits (achenes) are spread with the 
aid of wind. Seed yield constitutes 290–450 kg/ha. 

 Cup plant, the autochthonous ’Vital’ is a forage plant, used in the mass 
production of natural fresh green forage, for the preparation of silage and vitaminous 
flour for livestock and poultry. In the period of shoot phase, the harvest of fresh mass 
reached 72–128 t/ha, the leaves constituting more than 55%. The chemical composition 
of the natural forage is the following: 78.90% water, 3.20% raw protein, 0.51% raw fats, 
7.15% raw fiber, 2.36% minerals, 7.87% of extractive substances extractive free-nitrate 
substances; 1 kg of natural forage content: 0.16 nutrient units, 1.92 MDJ exchange 
energy for cattle, 21.47 g digestible protein, 4.58 g calcium, 0.46 g phosphorus, 9.70 mg 
carotene; 1 nutritive unit is provided with 134.19 g digestible protein.  

Cup plant extracts are used to treat wheat seeds, contributing to the increase of 
yields to 2.4 – 3.7 qs/ha, of the gluten content by 1.3 to 1.4% (Davidiants 2006).  

As a medicinal plant, it is used to treat arthritis, bleeding, diarrhea, and it has 
antibacterial properties (Kowalski & Kedzia 2007, Kowalski 2007, 2009). In Germany, 
Silphium perfoliatum biomass is used to produce biogas (about 500 m3 gas/one tone of 
raw material). The obtained gas contains up to 70% methane. The pellets have a higher 
energy capacity than that of the willow (Majtkowski 2009).  

Giant knotweed, Polygonum sachalinense Fr.Schmidt (syn. Fallopia 
sachalinensis, Reynoutria sachalinensis) 

It is a perennial plant, herbaceous, with repent rhizomes. The stem is erect, 
tubular, vigorous, and achieves 300 cm height, but often reaches over 500 cm height; 
the stem diameter at the base is 3.2 to 5.0 cm, green or brown. The tubulate stems, with 
20–26 internodes, resemble bamboo. Leaves are dark green, acute, cordiform or 
rounded at the base, 15–30 cm length, 7–25 cm width, with slightly wavy edges, 
glabrous, glossy on the top, in dorsal part sometimes hair-covering, arranged on the 
short petiole. Flowers are bisexual or female, small, 0.5 cm diameter, white or creamy-
white, grouped in panicle-shaped (thyrsiform) inflorescence, with the length of 20 cm. It 
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blooms in August–September, for a period of 40–45 days. Seeds are trigonal achenes, 
brown, non fertile in Moldova’s conditions. In the soil, the plant develops a strong 
network of rhizomes, growing mainly horizontal, but may reach 2 m in depth, 2/3 of the 
plant is in the soil mass. Rhizomes reach up to 10 cm of thick. 

Based on the findings of our research it was established that, given Moldova's 
conditions, Polygonum sachalinense can only be multiplied vegetatively, by rhizomes 
or cuttings; the planting is carried out in well-treated soil, late fall or early springs. The 
vegetation of plants begins in late February – early March, when air temperature is 
positive; vegetation ends in late fall, when the temperatures are negative. Plant height, 
after 20 days of vegetation, reaches 1.5 m, in mid-June – 3.1 to 3.6 m; in flowering 
period the height of plants exceeds 3.7 to 4.6 m. The flowering phase begins after 135 –
150 days of vegetation, but the plant does not form fertile seeds. Giant knotweed has 
high resistance to winter conditions; it can often be affected by spring frosts, but it 
recoveres quickly. During our research, plants were not affected by atmospheric drought 
and heat, disease and pests. 

The autochthonous cultivar ’Gigant’, in a fresh state, is a good fodder for cattle, 
sheep and goats. Furthermore, the biomass can be used as silage and protein fortified 
(vitaminized) flour. Plants are harvested in bud stage (June), the harvest being of around 
57 tons/fresh mass or 18.7 tons/dry weight in the first years of the plantation; after 20 
years of exploitation it exceeds 100 tons/fresh mass. Natural forage content: 72.30% 
water, 3.67% raw protein, 0.67% raw fats, raw fiber 9.11%, minerals 2.41%, 11.83% 
extractive substances free-nitrate. One kilogram of naturally feed nutrients contain: 0.21 
units, 2.45 MDJ for cattle, 27.70 g dry weight, 36.70 g raw protein, 22.27 g digestible 
protein, 6.73 g raw fats, 91.13 g raw fiber, 24.10 g mineral substances (of which, 3.99 g 
calcium, 0.42 g phosphorus), 35.90 mg carotene. In early spring, mixed with roughage 
forage the plant is used as animal feed. The plant is used as food and as a camouflage 
for animals and wild birds (pheasants).  

Based on previous scientific investigation, it was established that the extracts 
from Giant knotweed can be used for the production of plant protection means 
(phytosanitary measures), and to control diseases and pests (Regalia, MILSANA 13) of 
agricultural crops. Authors from Belarus, Japan, Russia, have identified Polygonum 
sachalinense as a source for the pharmaceutical industry (Inoe et al. 1992, Мelinkova et 
al., 2002); concomitantly, others (Gagieva et al. 2000, Basharin et al. 2002, Tsukiev et 
al. 2004) have observed the plant’s high capacity of extracting from soil heavy metal, 
salts, and converting them into inoffensive substances. 

It is a tardy honey plant, in the autumn 65–120 kg/ha of honey being harvested. 
Polygonum sachalinense is a decorative species; the plants are used as 

camouflage near walls or margins of the gardens, falling to decorate gardens being 
alone. It can be used as a substitute for asparagus; the shoots are edible in early spring, 
being used in the preparation of various dishes and drinks. 

Polygonum sachalinense biomass is used in the production of cellulose, also as 
pellets in Germany, Poland, Russia, Belarus and other countries too. The pellets 
produced from Giant knotweed stems exceed willow and poplar index on "energy 
capacity". Our research showed that the yield of dry mass of these plants is higher than 
that of willow and poplar, and harvesting technology does not require application of 
special equipment. 
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Conclusions 
In the first year of vegetation, the species studied had a slow growth, but in the 

subsequent years, growth and development were intensive, beginning in early spring 
ensured the production of the first natural forage. 

Their productivity in the third year of vegetation exceeded 70–100 t/ha of fresh 
mass. Chemical composition was: raw protein (most essential amino acids) 3.20–4.93%, 
mineral substances 2.04–2.41%, carotene 10–37 mg, vitamin C 136–316 mg, and 0.16–
0.23 nutritive units/1 kg fresh mass. On the same field, the plants can be cultivated for 
over than 20 years. They are resistant to frost and cold, but have an average resistance to 
drought. Due to their longevity, high and constant productivity, the species are utilized 
to produce feed for livestock and poultry, as bee plants obtaining of 100–200 kg/ha 
honey, and as energy plants for biogas production and pellets. The investigated species 
improve the polluted, degraded and eroded soils where they grow, by enhancing the 
physical and chemical properties of soil. 
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PARTICULARIT ĂŢILE AGROBIOLOGICE ALE SPECIILOR  
GALEGA ORIENTALIS, POLYGONUM SACHALINENSE, SILPHIUM 

PERFOLIATUM  ÎN CONDIŢIILE REPUBLICII MOLDOVA 
 

Abstract: S-a cercetat creşterea şi dezvoltarea, productivitatea şi compoziţia chimică a 
masei proaspete a speciilor: Galega orientalis, soiul ’Speranţa’, Silphium perfoliatum, soiul 
’Vital’, Polygonum sachalinense, soiul ’Gigant’ create în cadrul Grădinii Botanice.  
Productivitatea speciilor în al treilea an de vegetaţie constituie 70–100 t/ha de masă proaspătă. 
Compoziţia chimică: proteină brută (majoritatea aminoacizilor esenţiali) 3,20–4,93%, substanţe 
minerale 2,04–2,41%, carotină 10–37 mg, vitamina C 136–316 mg, 0,16–0,23 unităţi nutritive/1 
kg de masă proaspătă. Pe acelaşi teren se pot menţine mai mult de 20 ani. Sunt rezistente la ger şi 
frig, dar manifestă rezistenţă medie la secetă. Datorită longevităţii, productivităţii înalte şi 
constante, speciile se folosesc la producerea nutreţurilor pentru animale şi păsări; ca plante 
melifere, 100–200 kg/ha miere de albine; ca plante energetice pentru producerea biogazului şi 
peletelor. Plantele contribuie la ameliorarea solurilor poluate, degradate şi erodate, îmbunătăţind 
proprietăţile fizico-chimice ale solului.  

Cuvinte cheie: Galega orientalis, Polygonum sachalinense, Silphium perfoliatum, plante 
furajere, melifere, energetice 
 
 
 
 
 
 
 
 
 


