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COMPORTATREA UNOR CULTIVARURI AUTOHTONE DE ARDEI 

GRAS PE SOLURILE NISIPOASE DIN SUDUL OLTENIEI 

THE BEHAVIOR OF SOME INDIGENOUS VARIETIES 

 OF CAPSICUM ON THE SANDY SOILS OF SOUTHERN OLTENIA 

 

CIUCIUC Elena, PINTILIE Ioan 
 

Cuvinte cheie:ardei gras, cultivaruri, sol nisipos 

 

REZUMAT 

În vederea stabilirii ofertei de cultivare pentru solurile nisipoase la ardeiul gras au fost 

urmărite 8 cultivaruri creații ale unităților de profil din țară (Galben superior, Arum, Opal, Ișalnița 

85V, Ișalnița Rovine, L2/13, Andrada și Galben de Ișalnița) și soiul de origine străină, Karola. 

Experiența a fost monofactorială și s-a aplasat în câmpul experimental după metoda blocurilor 

randomizate în 4 repetiții. S-a aplicat tehnologia de cultivare specifică solurilor nisipoase. Au fost 

efectuate determinări privind: lungimea fructului, diametrul fructului, greutatea medie a unui fruct, 

producția în dinamică și producția totală. S-au  remarcat prin timpurietat soiurile Arum, Galben 

superior și Karola, iar prin nivelul producțiilor s-au remarcat soiurile de ardei gras Ișalnița 85V și 

Galben superior care realizează producții de 40,8 t/ha, respectiv 39,2 t/ha. 

 
Key words:capsicum, varieries, sandy soils 
 

ABSTRACT 
 

In order to establish the cultivation offer for sandy soils for the eggplants, 8 cultivars were 

studied of the created units in the country (Galben superior, Arum, Opal, Ișalnița 85V, Ișalnița 

Rovine, L2/13, Andrada și Galben de Ișalnița) and the Karola foreigncultivar. The experience is 

monofactorial and has been applied to the experimental field by randomized block method in 4 

repetitions. The applied cultivation technology specific to sandy soils. Determinations were made 

on: fruit length, fruit diameter, average fruit weight, dynamic production and total yield. It was 

marked by early Arum, Galben superior and  Karola and through the total production was remarked  

the Ișalnița 85V și Galben superior which produces 40.8 t / ha and 39.2 t / ha respectively. 

 

INTRODUCTION 

 

Capsicum (Capcicum annuum L.) is one of the vegetable species with high 

heat demand. Seed germination begins at 14-15°C and lasts for up to 20-25 days. 

At 20-250C, germination takes 6-9 days. At temperatures over 300C the germs 

suffer morphological abnormalities. 

The optimal growth and development temperature is 22-250°C. The sum of 

the active temperature (above 17°C) is at least 3000°C. The extremes 

temperatures allowed for plant growth range from 150C to 350C. The growth is 
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stopped at temperatures below 100C. The flowering and fructification are performed 

under optimum conditions at an average air and soil temperature of approximately 

25°C. 

For capsicum plants the root zone temperatures are also important. The root 

temperature between 25-300C is optimal for plant growth. At 350C, plant growth is 

inhibited (Leibi, S. et al., 1986). 

The answer of high temperature capsicum plants, materialized by fruit / plant 

number, fruit diameter and length, fruit weight and production, differs depending on 

the genotype (Bakker JC et al., 1998; Pintilie I. 1989; Saha SR et al. ., 2010). 

In southern Oltenia, in the last years, the average annual temperatures 

showed a growth trend and the absolute maximum temperature showed significant 

increases, during several consecutive days in June, July and August,  inregistred 

temperatures above 400C (Ratoi I and et al., 2014) 

Variety is the main element of technology, which through its productive 

potential determines the level of production. The increase in yields is based on the 

use of more and more efficient biological material (variety, hybrid), which by its 

genetic dowry can adapt to the environmental conditions. The different way of 

behavior of the varieties lead, first of all, to the conclusion that their introduction into 

a culture must be done with discernment, according to the proven ecological 

plasticity (Eugenia Şuţa et al., 1996). As a result, it is impetuous to study some 

cultivars of vegetable plants species with high adaptability to the ecological 

conditions specific to sandy soils for their introduction into culture. 

The area of sandy soils in southern Oltenia has a high thermal potential that 

can be capitalized by the early cultivation of vegetable plants, among which the 

pepper using varieties and appropriate technologies (Aurelia Ifrim et al., 1994; 

Toma V. et al., 1997) . 

 

MATERIALS AND  METHODS 

 

In order to establish the cultivation offer for sandy soils, 8 cultivar cultivars of 

the profile units in the country were observed: Galben superior, Arum, Opal, Işalniţa 

85V, Işalniţa Rovine, L2/13, Andrada, Galben de Işalnita and the variety of foreign 

Karola origin.  The experience is monofactorial and has been applied to the 

experimental field by randomized block method in 4 repetitions. The  technology 

applied was specific to sandy soils. Determinations were made on: fruit length, fruit 

diameter, average fruit weight, dynamic production and total yield. 

The results were calculated and interpreted statistically. 
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REZULTS AND DISCUSIONS 

 

 The shape of the fruit is specific to each cultivar given by the ratio of the 

fruit height to the fruit diameter. 

 Fruits had average lengths between 5.8 cm in Galben de Isalnita and 9.9 

cm in the Isalniţa 85V variety, and the fruit diameter oscillated between 5.8 cm at 

Işalniţa 85V and 7.7 cm to the Galben de Isalnita variety. It should be noted that the 

fruits of the Isalniţa 85V variety had the highest height and the smallest diameter, 

and the fruits of the Galben de Işalnita variety had the the smallest height and the 

largest diameter (figure 1). 
 

 
Figure 1: The length and diameter of the fruit depending cultivar 

 

The correlation between the length of the fruit and the diameter shows that 

the two attributes of the fruit are not depentent, there are large long fruit and  the 

small diameter and short fruits with  large diameter  (Figure 2). 

 

 
Figure 2: Correlation between fruit length and diameter. 
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Regarding the average weight of a fruit, the Galben de Isalnita variety 

produced the highest fruit (145 g / fruit) followed by the Opal variety (138.6 g / fruit) 

and the Karola variety (124.6 g / fruit) and the lowest fruit. The smallest fruits had 

Arum variety with 96 g / fruit (Figure 3). The production of sweet peppers obtained 

until 30 July was between 6.9-15.4 t / ha (Table 1). 

 

 
 

Figure 3: Average weight of an capsicum fruit depending on the cultivar 

 
Table 1 

Dynamics of the production of capsicum depending  by cultivar 

Variety Production (t / ha) obtained during the period: 

Until 31.07 1-15.08 16-31.08 1-15.09 16-31.09 

Galben superior 15.0 7.0 5.4 9.3 2.5 

Arum 15.4 5.9 3.3 7.4 3.2 

Opal 8.7 5.8 12.8 6.5 2.4 

Karola 13.2 9.9 3.5 5.8 3.1 

Işalniţa 85V 9.5 15.1 6.3 6.2 3.7 

Işalniţa Rovine 7.1 9.2 8.7 6.3 2.8 

L 2/13 9.6 4.8 8.3 4.2 4.1 

Andrada 6.9 10.0 8.0 3.8 4.3 

Galben de Işalniţa 11.3 11.9 5.7 4.2 3.7 

 

Until 31 July, the Arum variety produced the highest yield (15.4 t / ha) 

followed by the Galben superior variety with a production of 15.0 t / ha, the Karola 

variety with 13.2 t / ha and the Galben de Işalnita with a production of 11.3 t / ha. 

The smallest production was obtained during this period in the Andrada variety (6.9 

t / ha) and Isalnita Rovine (7.1 t / ha). In the period 1-15 august, was remarque  the  

Isalniţa 85V variety  with a production of 15.1 t / ha and Galben de Isalniţa with 11.9 
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t / ha. At the harvests from 16 to 31 of august, the Opal variety with a production of 

12.8 t / ha was noted, at the other varieties, the yields obtained during this period 

ranging from 3.3-8.7 t / ha. In the following periods, productions declined at most 

varieties at harvest from 16 to 30 september, was obtain the lowest yield being 

between 2.4-4.3 t / ha. 

 Regarding the production of total  peppers, was remarque Isalniţa 85V 

varieties with a total production of 40.8 t / ha and the Galben superior  variety with a 

total production of 39.2 t / ha (Table 2) .  

Table 2 
The total production of capsicum according to variety  

 

Variery 

The total 

production 

t/ha 

The relativel 

production 

% 

The difference 
t/ha 

 

The significance 

Galben superior 39.2 109 +3.3  

Arum 36.2 101 +0.3  

Opal 36.2 101 +0.3  

Karola 35.5 99 -0.4  

Işalniţa 85V 40.8 114 +4.9  

Işalniţa Rovine 34.1 95 -1.8  

L 2/13 31.0 86 -4.9  

Andrada 33.0 92 -2.9  

Galben de Işalniţa 36.8 103 +0.9  

Media 35.9 100 Mt  

LSD   5% = 5.61 t/ha 

LSD   1% = 7.73 t/ha 

LSD 0.1% = 10.65 t/ha 

  

High productions  have also made the varieties Galben of Isalnita (36.8 t / ha), 

Arum and Opal with 36.2 t / ha. The Karola varieties, Işalniţa Rovine and L2 /13 

produced under-average productions.   

 
CONCLUSIONS 

 

1. By early production was remarqued of Arum, Galben superior and 

Karola varieties  

2. By the total production was remarqued  of the Işalniţa 85V and Galben 

Superior  were noted, producing 40.8 t / ha and 39.2 t / ha respectively.  
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CERCETĂRI PRIVIND PREVENIREA APARIȚIEI BOLILOR LA CARTOF 

DULCE ÎN DEPOZITELE DE PĂSTRARE PRIN TRATAMENTE CHIMICE 

RESEARCH ON THE PREVENTION OF THE OCCURRENCE OF SWEET 

POTATO DISEASES IN STORAGE SITES BY CHEMICAL TREATMENTS 

COTEȚ Gheorghe, DIACONU Aurelia, DRĂGHICI Reta, CROITORU Mihaela 

 
 

Cuvinte cheie: depozit, rhizopus, tratamente chimice, cartof dulce, amidon   

REZUMAT 

În funcție de tratamentele efectuate asupra calității tuberculilor, în toate variantele tratate 

au fost obținute rezultate similare sau chiar mai bune comparativ cu varianta martor. Cele 

mai bune rezultate au fost obținute în varianta tratată cu ROVRAL 500SC- 0,2 % (38,81 % 

substanță uscată totală, 15,33 % substanță uscată solubilă, 12,73 % glucide solubile). Cel 

mai mare conținut de amidon și vitamina C au fost obținute în varianta martor. În ceea ce 

privește rezistența la boli, s-a remarcat soiul Yulmi, cu cel mai mic număr de tuberculi 

afectați, indiferent de varianta de tratament. Soiul Juhwangmi  a prezentat sensibilitate la 

Rhizopus spp. în toate cele patru variante de tratament, deprecierea tuberculilor fiind mai 

accentuată la varianta martor. Tratamentele efectuate cu Signum au fost eficiente la 

soiurile Yulmi și KSC 1, iar cele cu Rovral 500 SC și Topsin 70 WDG la soiul Yulmi, în timp 

ce varianta netratată (martor) a prezentat un grad sporit de depreciere la toate cele cinci 

soiuri.  

Keywords: deposit,  rhizopus,  chemical treatments,  sweet potato,  starch 

ABSTRACT 

Depending on the treatments performed on the quality of the tubers, similar or even better 

results were obtained in all treated variants compared to the control variant. The best 

results were obtained in the variant treated with ROVRAL 500SC - 0.2 % (38.81 % dry 

substance total, 15.33 % soluble dry substance, 12.73 % soluble carbohydrates). The 

highest content of starch and vitamin C was obtained in the control variant. Regard  to 

disease resistance, Yulmi variety with the lowest number of affected tubers, irrespective of 

the treatment variant. The Juhwangmi variety showed sensitivity to Rhizopus spp. in all 

four treatments, tubercular depreciation was more pronounced in the control variant. 

Signum treatments were effective in Yulmi and KSC 1 varieties, and those with Rovral 

500SC and Topsin 70 WDG in the Yulmi variety, while the untreated (control) variant 

showed a high degree of depreciation in all five varieties 
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INTRODUCTION 

 

 The storage of vegetables and fruits under favorable conditions presupposes 

the existence of specially arranged warehouses and equipped with the best 

equipment. Sweet potato is a source of perishable food susceptible to attack by 

microorganisms, metabolic alterations, physical damage to harvesting and pest 

attack (Karuri, E.G. and Ojijo 1994). Preserving sweet potatoes is a set of 

technological operations designed to maintain the quality of the tubers for fresh 

consumption, an acceptable amount of time, in order to prolong consumption. 

Certain conditions for the storage of sweet potatoes are required if they are to be 

kept in optimal state for as long as possible. In order to minimize losses due to the 

spoilage of sweet potato tubers, strict storage conditions should be maintained at 

temperatures between 14 ° C and 16 ° C, as well as maintaining a relative humidity 

of 85-90%, combined with adequate ventilation to maintains the CO2 content below 

10% (Devereau AD. 1994, Hall AJ and Devereau D. 2000).  

Phytosanitary treatments performed in the warehouse have the role of combating 

the depressant effect of diseases on sweet potato tubers. These treatments can 

also influence the quality of production because the tuber health is also higher in 

different components. Research on the effect of chemical treatments on the storage 

of sweet potatoes with Rovral 50 WP (s.a. Iprodione) took place in Israel in 1998 

(U. Afek et al.) and those with Signum (Boscalid + Pyraclostrobin) in 2009 at North 

Carolina State University by Broke A. Edmunds and Holmes GJ, Following the 

application of these products, a low percentage of deprecated tubers resulted, the 

trade name of the product Boscalid + Pyraclostrobin being Pristine 38 W.G., An 

approved product for fighting Rhizopus soft rot (Rhizopus stolonifer) with 

strawberry. Among the most important fungi causing the alteration of sweet potato 

tubers in Indian deposits, Botryodiplodia theobromae, Ceratocystis fimbriata, 

Fusarium spp., and Rhizopus oryzae are encountered, the microbial alteration 

being associated with the decrease of starch, total sugar and organic acids 

ascorbic and oxalic), followed by the growth of polyphenols and ethylene (RC Ray 

& V. Ravi, 2005). Tuberculosis preparation period, immediately after harvesting and 

prior to deposition, is naturally occurring in tropical climate zones where 

temperatures reach 32-35 ° C during the harvest period and the relative humidity of 

the air is 80-95 %.  

At S.C.D.C.P.N. this is done by placing sweet potato tubers on trawls in solariums 

(where temperatures reach 32-35 ° C) before storing them, with a healing period of 

at least one week. As a result of the pathogen spectrum found on sweet potato 

tubers brought from storage, it is advisable to ensure favorable storage conditions 

according to the biological requirements of the species by controlling the 

temperature, relative humidity and ventilation factors. Otherwise, pathogens such 
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as Rhizopus spp. and Penicillium spp., can be installed after only a few days of 

improper storage, being able to quickly depreciate the crop and proliferate in the 

deposit. 

. 

MATERIALS AND METHODS 
 

A bifactory experience was placed in the storage facility within the SCDCPN 

Dăbuleni, where five sweet potato varieties were used, namely KSP 1, KSC 1, 

Yulmi, Juhwangmi and Hayanmi, and three variants chemical treatment and a 

control variant (Table 1), the temperature and humidity of the storage air being 

constant during storage.  

 

Table 1 
Factors studied 

 A –Treatment variants B – Sweet potato variety 

a1 –    Untreated  
 
a2 – Topsin 70 WDG (70% tiofanat metil) -        0,01 % 

a3 -  Signum (Boscalid 26.7 %+ Pyraclostrobin 6.7% )  – 0,02 % 
a4 – Rovral 500 SC ( Iprodione)  - 0,02 % 

 b1 – KSP 1 
 b2 – KSC 1  
 b3  -Yulmi 
 b4 - Juhwangmi 
 b5 -  Hayanmi           

 

The main determinations concerned the determination of the duration of 

quality maintenance, the level of losses and depreciations, the evolution of the main 

chemical components during storage, observations on the main changes in 

appearance and the evolution of the diseases that occurred during the experience. 

The harvesting of sweet potato tubers was made in dynamics from 90 days to 120 

days after planting. The preparation for the storage of sweet potato was made by 

disinfecting the floors, shelves and chambers with 2% Chloramine T (Sodium 

Tolylochloramide). This product is an active chlorine-based disinfectant (25%), 

effective against gram positive and negative bacteria, viruses, fungi and yeasts. 

The walls of the deposit were disinfected with Calcium Chloride + Topsin 70 PU 

(70% methyl thiophanate), and the sweet potato was stored in warehouse boxes 

with capacity of 25-28 kg, after a one-week course at 340 C and moisture above 

80% for drying and for healing wounds during harvest. After this period, a storage 

temperature of 16-18 ° C and a humidity of 70-80% was maintained. In the 

warehouse, sweet potato tubers showed resistance to the attack of storage 

diseases due to the influence of chemical treatments applied on a monthly basis. 

The samples were analyzed after the first treatment in the repository, and in the 

laboratory the following determinations were made: 

     1. water and total dry matter (%) - gravimetric method; 

     2. soluble dry matter (%) - refractometric method; 

     3. soluble carbohydrates (%) - Feling-Soxlet method; 
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     4. Vitamin C (mg / 100g s.p.) - iodometric method; 

     5. starch (%) - gravimetric method. 

Characterization of plant protection products used in the experiment 

The product Rovral 500 SC is a contact fungicide to combat diseases in vines, 

apple, plum, cherry, peach, apricot, strawberry, tomatoes, cucumbers, lettuce, 

onion, sunflower. Rovral 500 SC is a fungicide belonging to the dicarboximide 

group. It is particularly effective against spore germination, mycelium growth and 

blocks spore formation. The mode of action on pathogens is very complex. 

generally refers to the inhibition of an enzyme complex that blocks many cellular 

functions. The product has a preventive, curative and partially eradicating action. 

Diseases and pathogenic fungus combating: Gray rot, Alternariosis, Moniliosis, 

White rot, Brown patting, Gray stain. Signum is an innovative fungicide with a 

unique combination of two new active substances with different modes of action: 

boscalid, carboxamide group and pyraclostrobin (the active substance known as 

the strobilurin group). It works by inhibiting spore germination and germination tuber 

growth but also by sporulating. The particular mode of action of the active 

substances, combined with their combined effect, results in an unusually broad 

spectrum of pathogenic response. Application of the product contributes to 

prolonging the shelf life of sweet potato but also to protecting against Rhizopus rot 

(Rhizopus spp.) and Gray rot (Botrytis cinerea). 

Topsin 70 WDG is a systemic fungicide with excellent preventative and curative 

action, with a wide spectrum of action, ensuring successful combat of mud, wet and 

dry rot, the active substance being thiophanate-methyl 70 %. 

 
RESULTS AND DISCUSSIONS 

 

Pathogens identified in sweet potato tubers kept in storage 

Among the pathogens responsible for rotting the fungus tuber fungus have 

been identified fungi and fungi organisms of the genus Botrytis, Fusarium and 

Rhizopus. Botrytis cinerea is a phytopathogenic agent responsible for gray rot 

infections, including sweet potato, said to be present on all batting cultivating 

continents, the disease leading to qualitative and quantitative degradation of sweet 

potato tubers in storage. Characteristics for recognizing Botrytis genus are the 

monopodial branched conidiophores in the upper third, which exhibit ovoid, 

unicellular terminal conidia. Fusarium solani (Mart.) Sacc. var. coeruleum (Sacc.) 

Booth. - Dry rot of tubers. At first, the tubers appear brown spots, slightly dilated, of 

varying shape and size, in which the tissues are soft. The tuber pulp rotates and 

gets dark brown, then dries and strengthens. While inside the flesh there are 

caverns lined with a whitish white, bleached, white, pink or yellowish-white patches 

are formed at the surface of the tuber, near the spots. In a more advanced phase of 



Annals of the Research - Development Station for Plant Culture on Sands Dabuleni, 
Volume 22

th
, 2018 

 

13 

 

tuberculosis disease they wrinkle, greatly reduce their volume, the pulp becoming a 

hard, brittle, white-yellowish mass.  

 Fusarium  oxysporum  Schlecht.  f.  sp.  tuberosi  Snyd.  et  Hansen  cause 

the disease called Fusarian Waxing. Tuberculous infected early plants are smaller, 

have a barked and browned bark in the basal part, sometimes presenting around 

the umbilical point a sinking ring. 

Rhizopus stolonifer (sin. R. nigricans) causes wet (or watery) molding on sweet 

potatoes in the deposit, an extremely damaging disease, which leads to total 

tubular depreciation and which expands rapidly. The mycelium presents rhizoids 

and stolons, and black-and-white sporangians at maturity have an ovoid shape. 

Dynamic tube weight determinations reveal weight loss due to water evaporation. 

Water losses in sweet potato tubers kept in storage for 120 days were differentiated 

according to variety and phytosanitary treatment (Table 2).  

 
Table 2 

Determination of losses due to water evaporation from tubers in the 
storage depot 

Variety Variant 
Doses

% 
Date of weighing 

20.11 29.11 11.12 22.12 31.01 23.02 09.03 13.03 21.03 

 
KSP 1 

Untreated - 3,17 3,07 2,97 2,87 2,58 2,18 2,07 2,05 2,02 

Topsin 70 
WDG 

0,1 3,11 3,05 2,87 2,77 2,37 2,01 1,89 1,89 1,86 

Signum 0,2 3,03 2,93 2,83 2,73 2,48 2,17 2,07 2,07 2,04 

Rovral 0,2 3,04 2,94 2,80 2,70 2,41 2,14 2,01 1,99 1,95 

 
KSC 1 

Untreated - 3.47 3.17 3.07 2.97 2.68 2.38 2.17 2.05 1.82 

Topsin 70 0.1 3.51 3.25 3.17 2.97 2.67 2.21 2.09 1.89 1.66 

Signum 0.2 3.43 3.13 3.03 2.83 2.68 2.47 2.17 1.97 1.74 

Rovral 0.2 3.54 3.24 3.10 2.90 2.71 2.54 2.21 1.99 1.65 

 
YULMI 

Untreated - 2.83 2.73 2.68 2.58 2.54 2.08 2.03 2.03 2.01 

Topsin 70 
WDG 

0.1 2.50 2.39 2.35 2.30 2.27 2.02 1.99 1.99 1.99 

Signum 0.2 2.85 2.75 2.70 2.69 2.65 2.39 2.37 2.37 2.36 

Rovral 0.2 2.90 2.79 2.76 2.72 2.70 2.35 2.33 2.33 2.32 

 
JUHWANGMI 

Untreated - 4.17 4.07 3.97 3.87 3.58 3.18 3.07 2.95 2.82 

Topsin 70 
WDG 

0.1 4.11 4.05 3.87 3.77 3.37 3.01 2.89 2.69 2.46 

Signum 0.2 4.03 3.93 3.83 3.73 3.48 3.17 3.07 2.87 2.64 

Rovral 0.2 4.04 3.94 3.80 3.70 3.41 3.14 3.01 2.89 2.75 

 
HAYANMI 

Untreated - 2.09 1.98 1.91 1.81 1.72 1.52 1.34 1.45 1.43 

Topsin 70 
WDG 

0.1 2.15 2.04 1.94 1.84 1.71 1.50 1.43 1.42 1.40 

Signum 0.2 2.02 1.91 1.81 1.70 1.58 1.34 1.26 1.21 1.24 

Rovral 0.2 1.65 1.51 1.42 1.31 1.12 0.96 1.01 0.90 0.88 

 

Thus, in the KSP 1 variety, within four months (120 days), the mean weight loss 

was 1.155 kg (9.6 g / day) untreated, 1.255 kg (10 g / day), in the variant treated 

with Topsin 70 PU, of 0.99 kg (8.25 g / day), in the variant treated with Signum and 

1.09 kg (9.08 g / day) in the variant treated with Rovral 500 SC. Tubers have lost 



Annals of the Research - Development Station for Plant Culture on Sands Dabuleni, 
Volume 22

th
, 2018 

 

14 

 

water differently, at the same treatment applied, depending on the variety. Thus, in 

the variant treated with Rovral 500 SC, weight loss was 9.08 g / day for KSP 1, 13.2 

g / day for KSC 1, 4.83 g / day for Yulmi variety, 10 , 0 g / day in the Juhwangmi 

variety and 6.41 g / day in the Hayanmi variety.  

Average losses by species studied ranged from 5.01 g / day to Yulmi variety and 

12.89 g / day to KSC 1 (Figure 1). Analyzing the influence of the treatment variants 

according to the studied variety, a significant distinction was established between 

the Hayanmi variety and a significant correlation with the Yulmi variety, which 

indicates that the application of the chemical treatments to the two varieties has a 

positive influence on the tuber storage period . At KSP 1, KSC 1 and Juhwangmi 

the correlation was insignificant. 

 

            

Figure 1. The average weight loss for the 5 sweet potato varieties. 
 

 

 
 

Figure 2. Correlation beween variety and applied treatment method 
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At the end of the four months of initiation of the experiment, depending on the 

treatment variant and variety, the percentage of sweet potato tubers affected by 

Rhizopus stolonifer (syn. R. nigricans) was different (Table 3). 

 
Table 3 

Percentage of losses due to the attack of Rhizopus stolonifer (syn. R. 
nigricans) in the storage depot 

VARIANT KSP 1 
% 

KSC 1 
% 

YULMI 
% 

JUHWANGMI 
% 

HAYANMI 
% 

    

Untreated  50 40 30 60 50 

Topsin 70 WDG 40 40 20 40 30 

Signum 30 20 0 30 30 

Rovral 500SC 30 30 10 50 50 

 

The Yulmi variety with the lowest number of affected tubers, regardless of the 

treatment variant, was noted. The Juhwangmi strain showed sensitivity to Rhizopus 

spp. In all four treatments, tubercular depreciation being more pronounced in the 

control variant. Signum treatments were effective in Yulmi and KSC 1 varieties, and 

those with Rovral 500SC and Topsin 70 WDG in the Yulmi variety, while the 

untreated (witness) variant showed a high degree of depreciation in all five 

varieties. During storage, sweet potato tubers dehydrate, so they lose a large 

amount of water, so the amount of total dry matter and other components increases 

proportionally. In the KSP1 variety the highest values of total dry subtracted content 

were determined in the variants treated with ROVRAL 500 SC -0.2% (42.64%) and 

in the control variant (39.62%). In the variant treated with ROVRAL 500 SC -0.2%, 

in the tubers was determined a higher content of soluble solid substance (17%), 

soluble carbohydrates (14.10%), but a lower content of starch (10.73%) and vitamin 

C (8.80 mg / 100g sp) (Table 4). If the starch content of starch increases during the 

intense growth of tubers in the field and the soluble carbohydrate decreases during the 

storage period, the soluble carbohydrate content increases and the starch decreases 

(Figure 3). 

From the analysis of the influence of the variety on the quality of the tubers, it emerged 

that the KSP1 and Hayanmi varieties were distinguished by a higher content of total dry 

substance, soluble substance and soluble carbohydrates (Table 5). High levels of vitamin 

C revealed Hayanmi (14.90 mg) and Yulmi (14.08 mg). Regarding the influence of 

treatments on the quality of the tubers, similar or even better results were obtained in all 

treated variants compared to the control variant (Table 6). The best results were obtained 

in the variant treated with ROVRAL 500SC-0,2% (38,81% total dry substance, 15,33% 

soluble dry substance, 12,73% soluble carbohydrates). The highest content of starch and 

vitamin C was obtained in the untreated variant 
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Table 4 
The influence of the variety and treatments in the deposit on the biochemical 

composition of sweet potato tubers 

Soiul Tratamentul 
Total dry 
substanc

e (%) 

Wate
r 

(%) 

Soluble 
dry 

substanc
e (%) 

Soluble 
carbohydrate

s 
(%) 

Starc
h 

(%) 

C Vitamin 
(mg/100g 

fresh 
substance

) 

KSP1 

Untreated 
(control) 

39.62 60.38 14.0 11.60 13.10 9.68 

TOPSIN 
70WDG -0.1% 

38.19 61.81 15.0 12.50 12.30 10.56 

SIGNUM -
0.2% 

35.19 64.81 15.2 12.60 12.52 8.80 

ROVRAL500S
C-0.2% 

42.64 57.36 17.0 14.10 10.73 8.80 

HAYANMI 

Untreated 
(control) 

33.60 66.40 14.0 11.65 12.97 16.48 

TOPSIN 
70WDG -0.1% 

35.84 64.16 15.0 12.48 11.82 16.72 

SIGNUM -
0.2% 

39.44 60.56 14.6 12.13 12.30 13.20 

ROVRAL500S
C-0.2% 

41.20 58.80 16.0 13.30 11.39 13.20 

YULMI 

Untreated 
(control) 

37.56 62.44 13.0 10.81 11.94 14.96 

TOPSIN 
70WDG -0.1% 

31.94 68.06 12.4 10.30 12.82 13.20 

SIGNUM -
0.2% 

32.58 67.42 12.6 10.47 12.51 13.20 

ROVRAL500S
C-0.2% 

35.40 64.60 13.0 10.80 12.07 14.96 

JUHWANGMI 

Untreated 
(control) 

29.44 70.56 14.6 12.00 12.82 10.56 

TOPSIN 
70WDG -0.1% 

28.53 71.47 15.3 12.70 12.41 11.44 

SIGNUM -
0.2% 

29.09 70.91 14.5 12.10 11.88 9.68 

ROVRAL500S
C-0.2% 

27.83 72.17 14.7 12.22 11.31 8.80 

KSC1 

Untreated 
(control) 

37.35 62.65 14.9 12.38 12.12 9.68 

TOPSIN 
70WDG -0.1% 

37.44 62.56 15.0 12.47 12.33 8.80 

SIGNUM -
0.2% 

41.49 58.51 14.3 11.88 12.08 10.56 

ROVRAL500S
C-0.2% 

40.51 59.49 15.2 12.63 12.43 11.44 
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Figure 3. Correlation between starch and soluble carbohydrate content of 
sweet potato tubers in KSP1 variety according to applied treatments. 

 
 

Table 5 
The influence of the variety on the biochemical composition of sweet potato 

tubers 

Variety 
Total dry 

substance 
(%) 

Water 
(%) 

Soluble 
dry 

substance 
(%) 

Soluble 
carbohydrates 

(%) 

Starch 
(%) 

C Vitamin 
(mg/100g fresh 

substance) 

KSP1 38.91 61.09 15.30 12.70 12.16 9.46 

HAYANMI 37.52 62.48 14.90 12.39 12.12 14.90 

YULMI 34.37 65.63 12.75 10.60 12.34 14.08 

JUHWANGMI 28.72 71.28 14.78 12.26 12.11 10.12 

KSC 1 37.20 60.80 14.85 12.24 12.17 10.12 

 

 Table 6 

The influence of storage treatments on the biochemical composition of sweet 
potato tubers 

Treatment 
Total dry 

substance 
(%) 

Water 
(%) 

Soluble 
dry 

substance 
(%) 

Soluble 
carbohydrates 

(%) 

Starch 
(%) 

C Vitamin 
(mg/100g 

fresh 
substance) 

Untreated 36.83 63.07 13.67 11.35 12.67 14.37 

TOPSIN 70WDG - 0.1% 35.32 64.68 14.13 11.76 12.31 13.49 

SIGNUM - 0.2% 36.68 63.32 14.13 11.73 12.44 11.73 

ROVRAL 500SC - 0.2% 38.81 61.49 15.33 12.73 11.40 12.32 
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CONCLUSIONS 
 

1. Phytosanitary treatments performed in the repository have been designed to 

combat the depressant effect of diseases on tubers. In the five varieties 

studied, the biochemical composition of the tubers was influenced by both the 

variety and the treatment. These treatments can also influence the quality of 

production because the tubers are healthier and have a higher content in 

different components. 

2. In all varieties, the highest values of the total dry subtracted content were 

determined in the variants treated with ROVRAL 500 SC - 0.2% and those 

treated with SIGNUM - 0.2%. In tubers, a higher dry substance content 

(17%), soluble carbohydrates but a lower content of starch and vitamin C 

(8.80 mg / 100g s.p.). 

3. During storage, the content of soluble carbohydrates increased by 

percentage and the starch decreased after a polynomial correlation with a 

significantly different correlation factor. 

4. Following analysis of the influence of the variety on the quality of the tubers, 

the KSP1 and Hayanmi varieties were characterized by a higher content of 

total dry substance, soluble dry matter and soluble carbohydrates. Vitamin C 

has high levels of Hayanmi and Yulmi. 

5. Depending on the tubercular quality treatments, similar or even better results 

were obtained in all treated variants compared to the control variant. The best 

results were obtained in the variant treated with ROVRAL 500SC - 0.2% 

(38.81% substance total dry matter, 15.33% soluble dry matter, 12.73% 

soluble carbohydrates). The highest content of starch and vitamin C was 

obtained in the untreated variant. 

6. In the variant treated with Rovral 500 SC, the sweet potato varieties were 

differentiated by recorded water losses, 9.08 g / day - KSP 1, 13.2 g / day - 

KSC 1, 4.83 g / day - Yulmi variety, 10.0 g / day - Juhwangmi variety and 

6.41 g / day - Hayanmi variety. 

7. Analyzing the influence of the treatment variants on each studied variety, a 

distinct significant correlation was established for the Hayanmi variety, a 

significant correlation with the Yulmi variety and insignificant correlation with 

KSP 1, KSC 1 and Juhwangmi, which indicates that the use of chemical 

treatments influenced the period conservation of Yulmi and  Hayanmi 

varieties.  

8. The Yulmi variety with the lowest number of affected tubers, no matter the 

treatment variant.  

9. The Juhwangmi variety showed sensitivity to Rhizopus spp. in all three 

treatments, the tubercular depreciation being more pronounced in the control 
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variant. Signum treatments were effective in Yulmi and KSC 1 varieties, and 

those with Rovral 500SC and Topsin 70 WDG in the Yulmi variety, while the 

untreated (control) variant showed a high degree of depreciation in all five 

varieties. 
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RESEARCH ON THE INFLUENCE OF A MECHANICAL AGRICULTURAL 

WORK ON THE SOIL CHEMICAL COMPOSITION 

CROITORU Mihaela, DRĂGHICI  I.,  

DRĂGHICI  Reta, DIMA  Milica 

 
Cuvinte cheie: sol nisipos, carbon organic, scarificat. 
 

REZUMAT 
 

Cercetările efectuate la SCDCPN Dăbuleni privind  influența  unor  lucrări   agricole  

mecanizate (scarificat, arat +discuit și discuit)  asupra compoziției chimice a solului la 

cultura de sorg, au scos în evidență modificări datorate atât lucrării mecanice efectuate, 

cât și condițiilor climatice din anul de cultură.  În toate cele trei variante cu lucrări mecanice 

conținutul de azot toal din sol a prezentat ușoase creșteri, iar prin aplicarea lucrării de 

scarificat și discuit creșterea a fost de 0,004 %. Conținutul de carbon organic din sol, în 

condițiile anului 2018 a prezentat valori mai mari comparativ cu anul 2017 în toate cele trei 

variante, iar cele mai mari valori au fost determinate în varianta în care a fost efectuată 

lucrarea de discuit (1,09% pe adâncimea 50-75 cm). În variantele în care au fost efectuate 

lucrările de scarificat și discuit  s-a îmbunătățit reacția solului la valori slab acide spre 

neutru, comparativ cu varianta în care a fost aplicată lucrarea de arat + discuit. 

 

Keywords: sandy soil, organic carbon, scarified. 

 

ABSTRACT 
 

The research carried out at SCDCPN Dăbuleni on the influence of some mechanized 

agricultural (scarified, plowed + diskind, disking) on the chemical composition of soil in 

sorghum culture revealed changes due to both the mechanical work performed and the 

climatic conditions of the year culture. In all three variants with mechanical works, the 

content of solid nitrogen in the soil showed slight increases, and by the application of 

scarifying and disking the increase was 0.004%. Organic carbon content in the soil in the 

year 2018 showed higher values compared to 2017 in all three variants, and the highest 

values were determined in the variant where the disking work was performed (1.09% on 

depth 50-75 cm). In the variants where the scarifying and disking works were performed, 

the soil reacted to weakly acidic values to neutral compared to the variant in which the 

plowed and discarded work was applied. 

 

INTRODUCTION 
 

Current concerns for the adoption of sustainable farming systems are justified 

by the worrying extent of degradation and deterioration of soil resources. These 
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aspects have led to the need to increase research for the improvement and 

extension of soil conservation systems under different pedoclimatic conditions. The 

maintenance or introduction of new technological systems must be consistent with 

the principles of sustainable development, equity and environmental space, ensure 

the possibility of development and progress and correspond to existing realities 

(Stroe Venera Mihaela, 2011). 

At the same time, the intensity of soil cultivation induces different evolutions 

of its chemical properties depending on the soil type, the climate and the crops in 

the rotation. Crop production is closely related to organic C levels in different 

environments (Diaz-Zorita M., 1999). The systems of work influence organic C 

accumulation because they directly influence crop productivity, organic C 

mineralization and erosion (Diaz-Zorita M., 2002). Soil works accentuate the 

oxidation of C by increasing the soil aeration, its contact with organic residues and 

by accelerating soil erosion by increasing the degree of exposure of the soil to rain 

and wind (Jitareanu G., 2007). 

The literature shows that the chemical properties in the soil layer are more 

favorable, so they have a better evolution in the reduced work systems than in 

conventional systems ((Jaiyeoba I.A., 2003, De Maria I.C. si colab., 1999, Jitareanu 

G. si colab., 2007, Raus L. și colab., 2006, Gus P., si colab., 2007, Ailincai C., si 

colab., 2004).  

Soil organic matter is an important indicator of soil fertility and productivity 

due to its essential role in soil chemical reactions, physical and biological properties 

(Gregorich et al., 1994). Therefore, maintaining a satisfactory level is necessary for 

sustainable agroecosystems. 

Research on soil work systems has shown that they change the pH, humus 

and nutrient content, oxidation reduction potential, apparent density, porosity and 

other basic physical and chemical properties of the soil. Changing reports between 

different elements and their dynamics under the influence of agricultural 

technologies are due to the complex processes taking place in the soil and the 

quantification of the changes made to soil fertility allow for more accurate 

determination of their efficiency and durability. 

 

MATERIALS AND METHODS 

 

The rough texture of sandy soil determines low content of humus and 

nutrients, poorly developed structure, high permeability to water and air, but low 

water retention capacity, poor colloidal complex, etc. On such soils, the literature 

recommends that soil work be minimized to the extent that the land is kept as close 

as possible to avoid wind erosion and loss of soil water, and fertilization is 
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predominantly organic and with green fertilizers supplemented with mineral 

fertilization in small and repeated doses. 

At SCDCPN Dăbuleni during the period 2017-2018 several methods of soil 

cultivation for sorghum culture were tested. The experience presented the following 

variants of soil work: 

     V1-Scarified; 

     V2-Show+Disked; 

     V3- Disked. 

In order to determine the influence of soil mechanical systems on the state of 

supply in soil nutrients, were collected soil samples on a depth of 0-125 cm in the 

sorghum culture. Samples were recorded and conditioned in the laboratory, from 

which the following determinations were made:         

-total nitrogen - Kjeldahl method; 

- phosphorus extractable (P-AL) - the Egner-Riem Domingo method by which 

the phosphates are extracted from the soil sample with an acetate-ammonium 

lactate solution at pH 5.75 and the extracted phosphate anion is determined 

colorimetrically - molybdenum blue; 

             - exchangeable potassium (K-AL) - the Egner-Riem Domingo method by 

which the hydrogen and ammonium ions of the extraction solution replace by 

exchange of exchangeable potassium ions in the soil sample which are thus 

passed into the solution. Dosage of potassium in the solution thus obtained is by 

flame emission photometry;       

    - organic carbon - Wet Oxidation Method and Titrimetric Dosage (after 

Walkley-Blak in Gogoasa Modification);  

- pH- soil - potentiometric method. 

 

RESULTS AND DISCUSSIONS 

 

             The climatic conditions of 2017-2018 (Table 1) have had a direct influence 

on the development of sorghum plants. In the two years the thermal and hydric 

regime showed deviations from the multiannual average values. 

From the thermal point of view, the 2017-2018 period was warmer, the 

average annual temperature exceeding the normal area by 1.5 0C in 2017 and by 

1.7 0C in 2018. The precipitation regime exceeded in both years the multiannual 

amount by 184.81 mm in the year 2017 and 358.02 mm in 2018. But the allocation 

was flawed in the two years, with periods of drought in April, June or August. 
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Table1 

Evolution of climatic conditions in the years 2017-2018  
at SCDCPN Dăbuleni 

The climatic element 2017 2018 

Monthly average temperature (0C) 
12,9 

+1,5 

13,1 

+1,7 

Precipitation (mm) 
742 

+184,81 

923,9 

+358,02 

Monthly average multiannual temperature (0C) 11,4 11,4 

Amount of multiannual monthly rainfall (mm) 560,19 565,88 

 

 The mechanical work applied to the sorghum crop in the two years of study 

has influenced the chemical properties of the soil. The results obtained in 2017 are 

presented in Table 2. 

   The obtained results reveal a non-uniformity of the soil, specific to the sandy soils. 

Nitrogen content was between 0.02% and 0.09%, values indicating a low soil 

supply status, according to the literature data (Table 3). 

 Nitrogen is the main element in plant tissue composition of amino acids, 

alkaloids and chlorophyll. Without nitrogen, the plant can not grow because it enters 

into the protein structure without which plant tissues can not form. On the soil 

profile the nitrogen content has a downward trend and the highest values were 

determined in the variant where the dyke work was applied, where the nitrogen 

content dropped from 0.09% to the depth 0-25 cm to 0.04% at a depth of 100-125 

cm. The lowest content was determined in the version where the scarifying work 

was applied, 0.02% on a depth of 100-125 cm. 

Of the various conservative soil cultivation systems, sowing directly after the 

disking work is considered to be the most conservative as it approaches to the 

greatest extent the natural state of the uncultivated soil, under herbaceous 

perennial vegetation. 

The specialty literature states that through these technological systems the 

major objectives are not related to the immediate increase of the harvest to the 

surface unit, but to the improvement of the fertility and soil productivity, the 

preservation and the protection of the quality of the soil and other resources 

environment against degradation through different processes (NewsAgricole.ro). 

Extractive phosphorus exhibited values ranging from 30 ppm to 69 ppm, values that 

characterize the soil as medium to well supplied in phosphorus. Good phosphorus 

nutrition leads to the development of a rich root system, with a positive influence on 

plant growth. In the climatic conditions of 2017 the highest extractable phosphorus 

content was determined in the variant where the scarifier was applied (69 ppm on a 

depth of 0-25 cm followed by a decrease on the soil profile to 46 ppm on the depth 

100-125 cm). 
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Table2 

Soil chemical composition according to soil work, on soil profile 
 in sorghum crop -2017 

Variant 
The depth 

(cm) 

Total 

nitrogen 

 (%) 

Phosphorus 

extractable 

(P-AL) (P-

AL) 

(ppm) 

Potassium 

exchangeabl

e (K-AL) 

(ppm) 

Organic 

carbon 

(%) 

pH in 

water 

Scarified 

0-25 0.09 69 40 0.91 4.60 

25-50 0.07 63 54 0.38 4.23 

50-75 0.05 60 50 0.35 4.20 

75-100 0.03 55 45 0.30 4.22 

100-125 0.02 46 28 0.25 4.18 

Average 0.052 59 44 0.44 4.29 

Show+Diske

d 

0-25 0.08 50 70 0.77 5.80 

25-50 0.07 39 90 0.63 5.78 

50-75 0.05 35 85 0.60 5.80 

75-100 0.04 30 60 0.55 6.10 

100-125 0.04 30 58 0.43 6.25 

Average 0.056 37 73 0.60 5.95 

Disked 

0-25 0.09 56 45 0.60 4.71 

25-50 0.07 47 52 0.21 4.85 

50-75 0.06 48 50 0.20 4.80 

75-100 0.05 40 65 0.18 4.70 

100-125 0.04 37 42 0.13 4.72 

Average 0.062 46 51 0.26 4.76 

 

Table 3 

Characterization of the state of supply of soil with the main, macroelements and 

organic matter (after Davidescu D., 1981 and ICPA, 1980) 

 

 

 

 

 

 

 

 

 

 

Extractive phosphorus exhibited values ranging from 30 ppm to 69 ppm, 

values that characterize the soil as medium to well supplied in phosphorus. Good 

phosphorus nutrition leads to the development of a rich root system, with a positive 

influence on plant growth. In the climatic conditions of 2017 the highest extractable 

Supply status 

Total 

nitrogen 

 (%) 

Phosphorus 

extractable  

(P-AL) 

(ppm) 

Potassium 

exchangeabl

e (K-AL) 

(ppm) 

Organic 

carbon (%) 

low <0.10 8.1 - 18 <66 <0.58 

middle 0.11 – 0.15 18.1 - 36 66.1 - 132 0.59 – 1.16 

normal 0.16 – 0.20 36.1 - 72 132.1 - 200 1.17 – 2.32 

very good 0.21 – 0.30 72.1 - 144 200.1 - 400 2.33 – 4.64 

very high >0.30 >144 >400 - 
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phosphorus content was determined in the variant where the scarifier was applied 

(69 ppm on a depth of 0-25 cm followed by a decrease on the soil profile to 46 ppm 

on the depth 100-125 cm). 

The exchangeable potassium content ranged from 28 ppm to 90 ppm. The 

values obtained characterize the soil with a low supply state to the middle. 

Changing climatic conditions leads to changes in the accessibility and absorption of 

potassium by plants. The effectiveness of potassium fertilizers is more pronounced 

on the background of nitrogen and phosphorus fertilizers. The highest values of the 

exchangeable potassium content in soil were determined in the version where the 

plowing work was applied. 

Organic carbon showed values in the range of 0.13% - 0.91%, the state of 

supply of soil in organic matter being reduced with middle portions, which is 

characteristic of sandy soils. The highest values were determined in the variant 

where the scarifying work was applied (0.91% on the 0-25 cm depth). The 

scarifying work allows the growing plant to grow normally, but incorporates into the 

soil and vegetal remains, which are an important nitrogen deposit (Nicholas C., 

2012). 

On the soil profile, the tendency is to decrease the organic carbon content, 

but the lowest percentage of decrease was determined in the version where the 

plowing work was applied. The advantages of this work are the enrichment of soil in 

organic matter, by the uniform incorporation of vegetal remains and manure. It also 

creates optimal conditions for plants by loosening the soil on the plowing depth, 

aerating the soil and at the same time increasing the permeability to the water. 

The pH of the soil on which experiments were located fluctuated between 

4.18 and 6.25 values showing a strongly acidic reaction to moderately acidic. The 

sorghum can be grown on land with soils whose pH has a better value for sandy 

and poor soils. The highest pH values were determined in the version where the 

plowing work was applied (5.78-6.25). 

Generally, soil pH has a seasonal variation, being lower in dry and higher 

temperatures and having higher values in cooler and high soil humidity periods. 

The sorghum has poor nutritional requirements because it has a well-

developed root system that allows it to extract all the nutrients it needs from the 

soil. In the two yearsthe sorghum culture had as a precursor plant the compea, a 

leguminous species, which contributes to the biological fixation of atmospheric 

nitrogen following a cycle of vegetation, the fascia leaving about 150 kg of nitrogen 

in the soil, thus contributing to the reduction of the amount of nitrogen needed for 

post-emergence plant nutrition. Under the crop conditions of 2018, the chemical 

composition of the soil under the sorghum culture was influenced by the climatic 

conditions, the soil applied, and the plant prior to the sorghum culture. The results 

obtained are shown in Table 4. 
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In all three variants with mechanical work, the total nitrogen content of the 

soil showed slight increases. In the version where the plowing work was applied, 

the nitrogen content of the soil showed the smallest increase of only 0.001% on the 

depth of 75-100 cm. In the variant where the scarifier was applied, the total nitrogen 

content in the soil was proportionally distributed on the soil profile up to 125 cm, 

and in the variant where the work was applied, it is also distributed on the soil 

profile , compared with 2017, but with slight increments of 50-75 cm (0.08-0.07% in 

2018 compared to 0.07-0.06% in 2017). 

The content of extractable phosphorus and exchangeable potassium from 

soil (from soil and fertilizer reserves) under sorghum crops decreased in all variants 

in the year 2018 compared to 2017, being used by plants to produce production.  

 

Table4 

Soil chemical composition according to soil work, on soil profile in sorghum 

crop -2018 

Variant 
The depth 

(cm) 

Total 

nitrogen 

 (%) 

Phosphorus 

extractable 

(P-AL) 

(ppm) 

Potassium 

exchangeable 

(K-AL) 

(ppm) 

Organic 

carbon 

(%) 

pH in 

water 

Scarified 

0-25 0.05 32 52 0.77 5.81 

25-50 0.04 15 32 0.84 5.78 

50-75 0.06 11 26 0.34 6.19 

75-100 0.07 13 26 0.28 6.88 

100-125 0.06 10 20 0.36 5.99 

Media 0.056 18 34 0.56 6.17 

Show+Disked 

0-25 0.08 66 38 0.91 5.35 

25-50 0.07 24 20 0.98 6.18 

50-75 0.05 22 20 0.56 6.06 

75-100 0.05 19 20 0.67 5.89 

100-125 0.04 10 20 0.59 5.75 

Media 0.058 28 24 0.74 5.85 

Disked 

0-25 0.09 40 32 0.70 6.72 

25-50 0.08 21 20 0.66 6.41 

50-75 0.07 32 26 1.09 6.40 

75-100 0.05 7 32 0.77 6.33 

100-125 0.04 9 26 0.70 5.75 

Media 0.066 25 28 0.81 6.47 

 

Regarding the organic carbon content in the soil, in the year 2018 it 

presented higher values compared to 2017 in all three variants, and the highest 

values were determined in the variant where the discuit work was performed (1, 

09% on the 50-75 cm depth) (Figure 1). The lowest values were determined in the 

version where the work was done. These results are confirmed by the literature. As 

a disadvantage of the deep plowing practice, it is worth mentioning the gradual 
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degradation of the soil structure and the reduction in the organic matter content 

(Eliade Ghe., et al., 1975). 

By reducing the intensity and depth of soil mobilization the state of soil 

aggregation can be improved and thus reduces the organic C losses resulting from 

the residues of the plants grown mainly in the upper layers as a result of the 

reduction of organic C decomposition due to the less aerated environment and of 

its better protection in soil aggregates (Carter M.R., 2004, Mc Conkey B.G. si 

colab., 2002, Lal R., 1997, Anken T., 2004, Sisti Claudia P. si colab., 2004, Jackson 

L.E. si colab. 2004, etc.). 

 
 

 
 

Figure 1. Influence of mechanical works on organic carbon content from 

soil to sorghum crop during 2017-2018 

 

Research on soil work systems has shown that they cause time to change pH 

in the soil. In the variants where the scarifying and disking works were performed, 

the soil reacted to weakly acidic values to neutral compared to the variant in which 

the plowing work was applied (Figure 2). 

The results of the average values of the chemical properties obtained on the 

soil profile revealed both the increase of the nitrogen and organic carbon content, 

as well as of the pH values, and the most pronounced increase was determined in 

the variant where the disking work was performed (Table 5). 
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Figure 2. Influence of mechanical work on soil pH on sorghum crop in 

the period 2017-2018 

 

 

Table 5 

The chemical composition of the soil, on the soil profile of the sorghum crop, 

according to the mechanical works performed (2017-2018) 

 

 

CONCLUSIONS 

 

1. The obtained results regarding the influence of some mechanized agricultural 

works on the chemical composition of the soil revealed changes due to both 

the applied mechanical work and the climatic conditions of the study year. 

2. In all three variants with mechanical works, the total nitrogen content of the 

soil showed slight increases, and by the application of the disking work the 

increase was 0.004%. 

Mechanical 

work 

Total nitrogen 

 (%) 

Phosphorus 

extractable 

(P-AL) 

(ppm) 

Potassium 

exchangeable 

(K-AL) 

(ppm) 

Organic 

carbon (%) 
pH in water 

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 

Scarified 0.052 0.056 59 18 44 34 0.44 0.56 4.29 6.17 

Show+Disked 0.056 0.058 37 28 43 24 0.60 0.74 5.95 5.85 

Disked 0.062 0.066 46 25 51 28 0.26 0.81 4.76 6.47 
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3. Organic carbon content in the soil under the conditions of year 2018 showed 

higher values compared to 2017 in all three variants and the highest values 

were determined in the variant where the disking work was performed (1.09 

% on the depth of 50-75 cm).     

4. În the variants where the scarifying and disking works were performed the 

soil reaction to weak acidic and neutral values was improved compared to the 

variant in which the plowed and discarded work was applied. 
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Cuvinte cheie: arahide, soluri nisipoase, producție 

 

REZUMAT 

Din confruntarea cerinţelor arahidelor faţă de factorii de vegetaţie, cu condiţiile 

pedoclimatice oferite de către solurile nisipoase s-a ajuns la concluzia că, acestea sunt 

considerate favorabile pentru creșterea și fructificarea arahidelor. S-au luat în 

considerare : regimul termic favorabil oferit, insolaţia puternică, textura uşoară şi 

permeabilitatea ridicată a solului, îmbogăţirea solului în azot fixat pe cale simbiotică şi în 

alte elemente chimice nutritive, care intră în compoziţia  resturilor vegetale rămase pe 

sol, desimea plantelor la unitatea de suprafaţă şi gradul de acoperire a terenului cu masă 

vegetală, însuşiri favorabile pentru combaterea deflației şi poluării mediului.  

 

Key words: peanuts, sandy soils, production 

 

ABSTRACT 

   After comparing the requirements of groundnuts to the factors of vegetation, the 

climatic conditions offered by sandy soils concluded that they are considered favorable 

for growth and fruiting.There were taken into consideration: thermal regime,strong 

sunburns,the light texture and high permeability,soil enrichment with nitrogen fixed on a 

symbiotic way and in other nutrients contained in crop residues left on the soil, plant 

density and coverage with plant mass, favorable traits to combat the dissipation and the 

environmental pollution. 

   

INTRODUCTION 

 
Psamosoils are formations or lands containing a very high percentage of 

sand (Popescu, C., 2006). Most psamosoils are soils altered by human activities. 

The sandy soil area is included in the Cfax climatic province, characterized as a 

semiarid area, with a tendency to increase drought over the last decades. The site 

is heterogeneous, complex and with its own ecological potential, requiring 

interdisciplinary research on the ability to resist human interventions and to meet 

economic interests. Also, in the desire to obtain large and rapid profits, the human 
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factor has caused a major imbalance of ecosystems through massive deforestation, 

which has increased the phenomenon of drought and wind deflation, increasing the 

danger of desertification of the area. Wind deflation is influenced by many factors 

such as wind frequency and strength, psamosol granulomeric constitution, elevated 

soil temperature, insufficient quantitative precipitation and time distribution, altitude, 

and sand layer thickness. The degree of fertility is very low, with the exception of 

some protosols, which contain fragments of molar horizon (Popescu, C., 2006). 

Subject to the modeling - leveling works, the studied territories still retained from 

the original geomorphological characters, in the sense that it can also be observed 

from the content of the wind microrelief of dunes and interdunas, the amplitude of 

the dune-interdum still varies between 0.3-1.5 m. The soil parent material, as 

underlying/subjacent rocks are made up of sand and less commonly, of loess 

deposits. Due to lack of colloids, psamosols do not retain nutritive elements, they 

have a small cohesion, being slightly shattered by the wind (Popescu, C., 2008). 

Cultivation of a small number of crop plants, the practice of monoculture has led to 

an increase in the degree of patching and multiplication of pathogens. The main 

measure to prevent and remove these negative effects is to increase the number of 

thermophilous species and to maintain a permanent carpet, as long as possible in 

the year (Niculescu Mariana et al., 2014). 

By promoting culture, peanut plants are able to capitalize on the existing 

ecopedological conditions, contribute to the fixation of sandy soils and the 

restoration of their microbiological traits (Pop, L. et al., 1986). Peanuts have 

relatively moderate consumption of nutrients, especially in hot, tropical areas, 

where production is also lower, but it seems that specific consumption is also lower. 

The most nutritious element in nitrogen is nitrogen, which is insured in the highest 

proportion by symbiotic. As the symbiotic nitrogen does not fully satisfy the plant 

requirements, the nitrogen intake of fertilizers is necessary. Nitrogen is followed by 

potassium, calcium, magnesium and phosphorus. In Israel, large variations in yields 

between 3300-6000 kg / ha are attributed to unbalanced ratios between N.P.K, 

which are accompanied by chlorosis, especially on lőessoides and sandy fields. 

(Lachover, D. and Feldhay, H., 1962. With regard to the phosphorus intake, it is 

absorbed from the soil through the root system, but in a significant proportion of 

39%, by gypophores and pods, and most of the absorbed phosphorus is found in 

the area (Chahal, SR and Virmani, MS, 1973. In India, the applied P32 phosphorus 

is used by peanuts in the upper soil layer - most of the active plant roots are in the 

first 40 cm of soil and none of plant growth phases are not below this depth of more 

than 15% of the active roots (Virmani, MS and Dhaliwal, SA, 1971. Although 

conventional maintenance of peanuts on tropical soils with 75-100 ppm (Olsen 

method), recommends a dose of 30-50 kg P2O5 / ha, this amount is insufficient on 

poor soils, especially with a content below 30 ppm P. 
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That is why regeneration fertilization with 150-400 kg P2O5 / ha is practiced 

because phosphorus is blocked in the soil, entering into combinations with 

aluminum and iron (Nabos, J., 1974, Pichot, J., Roche, P., 1972. With regard to the 

influence of microelements, research in Nigeria shows that the most intense sulfur 

absorption rate takes place during the eighth week, with a daily average of 0.22 kg / 

ha (Bromfield , RA, 1973.) Another microelement that also raises problems for 

peanut culture is zinc. 

Research in the US with various sources of zinc has led to important harvest 

increases (Quintana, U.R., 1972). In Argentina, the results of the research explain 

the toxic level of manganese in the soil due to two mechanisms: the direct release 

of bound manganese into the organic fraction of the soil and the destruction of 

microorganisms, which normally converts available manganese into oxides (Boyd, 

H. W., 1971). Nickel is present in increased amounts in nodosities compared to 

roots. It has been found to favor the activity of bacteria of the genus Rhizobium, the 

number of nodosites on the roots, and in this way the podium crop (Bertrand, I.A., 

1973). Calcium is absorbed through ginophores and roots. From the calcium 

absorbed through the roots, it reaches 66% in the leaves and 13.8% in the pods, 

while the absorbed by the ginophores reaches only 3.9% in the leaves and 88.3% 

in the leaves. pods (Pop, L., 1986). Research results have shown that when only 

one nutrient is deficient in the plant, the yield is limited, although the other elements 

are in adequate quantities (Hera, Cr., And Borlan, Z., 1980). 

 
MATERIALS AND METHODS 

  

Research has been carried out under irrigation conditions during a three-year 

crop: wheat-peanut-corn. The experience was located in the field, using the 

randomized block method, and comprised 13 variants in which the fractionated 

nitrogen dose was applied in three stages: the whole dose at sowing, 1/3 at sowing 

+ 2/3 in the vegetation, the whole dose in the vegetation. In experience, the peanut 

cultivation technology was observed on sandy soils, under irrigation conditions, 

using the Dăbuleni peanuts, with a yield of 110,000 germinable berries / ha. 

In the vegetation, biometric determinations were made on the plant's height, 

the number of shoots on the plant, and at the harvest were determined: the number 

of pods per plant, the number of berries in the pod, the production of pods. Peanut 

production was brought to 9% humidity and calculated according to variance 

analysis. Interpretation of research results was performed by variance analysis. 
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RESULTS AND DISCUSSIONS 
 

Confronting the groundnuts requirements to vegetation factors with the climatic 

conditions offered by sandy soils  have concluded that they are considered 

favorable to fruition. Were taken into account: thermal regime, favorable offer, 

strong sunstroke, light texture, and high permeability of the soil; enrich the soil in 

nitrogen that was fixed in symbiotic way and other chemicals nutrients that are in 

the composition of mulch left on the soil; plants density per unit area and vegetation 

coverage of the land; favorable traits to combat dissipation and environmental 

pollution. 

Some deficiencies such as water and nitrogen insufficiency have been found 

to be easily remedied by irrigation water and the use of nitrogen and organic 

manure - manure. Obtaining a useful crop is only possible with a proper supply of 

plants with mineral elements and ensuring optimal relationships between 

environmental factors. Many peanut varieties have a very high biological production 

capacity. However, the valorisation of the genetic potential at the appropriate level 

presupposes the knowledge of the peculiarities of the mineral nutrition, which 

applies to the peanut species, in relation to the soil and the physiological role 

played by each macro and microelement in part. 

The degree of soil supply with organic matter and nutrients plays an 

important role in the correct setting of fertilizer doses. The effect of macro and 

microelements on plants is very complex and dependent on the absolute amount 

and the ratio between them. 

The research carried out between 2013 and 2014 at CCDCPN Dăbuleni 

aimed to achieve a nutritional balance in the soil so that the concentration and the 

ratio in which different nutrient ions of the soil solution must be found 

simultaneously correspond to the satisfaction of the biological requirements of the 

peanut plants in different phases of vegetation. Nitrogen is one of the most 

important elements of mineral nutrition of plants. Nitrogen chemical fertilizers prove 

to be particularly useful in the early stages of vegetation, when they influence 

breadth, productivity, and lay the foundations for increased pods production (Table 

1). Phosphorus is an indispensable element without which any metabolism is 

excluded. Protein synthesis can only be achieved in the presence of phosphorus. 

Phosphorus participates in various enzymatic processes, influencing favorably the 

fructification processes (Table 2). Disruptions of the phosphorus regime on sandy 

soils occur very frequently as a result of the use of high doses of nitrogen in crop 

crops, doses that cause soil acidification, by increasing the content of aluminum, 

manganese and iron, elements that block the mobility of phosphorus. 

The results obtained with peanuts reveal the role of phosphorus in the 

process of fructification of the plant and the increase in grain weights, as a 
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consequence of the implication of this element in the increase of the foliar surface 

and in the photosynthetic capacity of the plant. Peanuts extract large amounts of 

potassium from the soil, but not always applying it as a fertilizer is accompanied by 

harvest increases (Table 2). 

 
Table 1 

The influence of the fertilization system on the productivity elements peanut 
plants 

Experimental variant The plant 
height 
(cm) 

Number of 
shoots per 
plant 

Number 
of 
mature 
pods / 
plant 

Number of 
grains in 
the pod 

NPK Nitrogen 
application time 

N0P0K0  26.2 4 21.3 1.8 

N0P60K0  30.3 5 22.0 2.0 

N0P0K60  31.0 5 21.8 2.0 

N0P60K60  35.0 5 20.4 2.0 

N30P60K60 At sowing 34.3 5 22.8 2.1 

1/3 to sowing + 
2/3 in vegetation 

36.0 5 20.0 2.0 

in vegetation 35.3 5 23.3 2.2 

N60P60K60 At sowing 38.5 5 20.2 2.0 

1/3 to sowing + 
2/3 in vegetation 

35.4 5 25.0 2.2 

in vegetation 42.0 5 27.3 2.0 

N90P60K60 At sowing 32.3 4 31.2 2.3 

1/3 to sowing + 
2/3 in vegetation 

44.0 5 34.3 2.8 

in vegetation 36.5 5 30.8 2.6 

 

Biometric measurements carried out on plant size shows that it can reach up to 44 

cm in fertilized variant with dose N90P60K60, where the amount of nitrogen was 

divided in doses (1/3 at sowing + 2/3 vegetation). Compared to the unfertilized 

control variant, in which the plant's height was 26.2 cm, a 42 cm strain was 

recorded in the N60P60K60 fertilized variant when all the nitrogen dose was 

administered in the vegetation. In the first part of the growing season, peanut plants 

are slowly growing, followed by a rapid growth period, both in height and in weight, 

which continues until near harvest. The dose of fertilizer administered and the 

period of application did not affect the number of shoots on a plant differently, this 

being an average of 5. The number of pods per plant is an element of production, 

and among them, the number of mature oats on the plant have an important role in 

achieving production. The highest number of mature pods per plant, 34.3, was 

recorded in the fertilized variant with N90P60K60, when the nitrogen was applied 
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1/3 to the sowing + 2/3 in the vegetation. Like the average number of grains in the 

pod, the same variation recorded the highest value of 2.8. 

 
 

Table 2 
The influence of the fertilization system on the production of peanuts 

 Experimental variant Production Difference 

NPK Nitrogen 
application 
time 

(Kg/ha) (%) (Kg/ha) Semnificatio
n 

N0P0K0  
 

1230 100 Mt. Mt. 

N0P60K0 1340 108.9 +110  

N0P0K60 1400 113.8 +170  

N0P60K60 1465 119.1 +235  

N30P60K60 At sowing 1770 143.9 +540 ** 

1/3 to sowing 
+ 2/3 in 
vegetation 

2010 163.4 +780 *** 

in vegetation 2240 182.1 +1010 *** 

N60P60K60 At sowing 2155 175.2 +925 *** 

1/3 to sowing 
+ 2/3 in 
vegetation 

2290 186.1 +1060 *** 

in vegetation 2022 164.3 +792 *** 

N90P60K60 At sowing 2350 191 +1120 *** 

1/3 to sowing 
+ 2/3 in 
vegetation 

2560 208.1 +1330 *** 

in vegetation 2475 201.2 +1245 *** 

LSD 5%= 340 kg/ha 
LSD 1%= 470 kg/ha 
LSD 0.1%= 650 kg/ha 

 

On the sandy sands on the left of the Jiu, with low fertility, the associated 

application of nitrogen and phosphorus proved to be superior to the unilateral 

administration of the two macroelements. Observations on productivity figures show 

that production has increased more or less in all variants that received nitrogen. A 

polynomial correlation with a significant correlation factor was established between 

the applied nitrogen dose and the production of pods (Figure 1). 

It was noted in terms of productivity, represented by the number of mature pods, 

which is formed on the plant, with the highest yield of 2560 kg / ha, the variant of 

which was administered the dose of N90P60K60, where the nitrogen was 

fractionated 1/3 at sown + 2/3 in the vegetation, resulting in a production increase 

of 1330 kg / ha very significant compared to the unfertilized fertilizer control variant. 

Also, a production yield of 1245 kg / ha compared to the unfertilized control variant 

was obtained at the variant where the nitrogen was applied at a dose of N90 kg / ha 
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b.s. in vegetation. The yield obtained in this variant is 2475 kg / ha. Application of 

nitrogen after flowering is uneconomical and prolongs the planting period of plants. 

Studies on peanut maturation are complicated as maturation is a continuous 

process and is not a distinct phase. 

 

 

Figure 1.The correlation between the dose of nitrogen applied and the 
production of pods 

 

CONCLUSIONS 

 

1. In Romania, peanut culture is only possible in areas with higher temperatures 

than those typical of the temperate continental climate, as is the area of 

sandy soils in southern Oltenia. 

2. The agronomic method of plant cultivation on psamosols may contribute to a 

certain extent to the cessation of shattering and pollution of neighboring 

areas. 

3. For the efficiency of peanut culture, psamosols are recommended to use 

chemical fertilizers, especially with nitrogen, fractionally administered, due to 

the existence of a low clay-adsorption complex and high permeability. 

4. On psamosols, the sowing must take place earlier than other soil types, 

because they are easier to heat. 

5. The production of pods which can reach up to about 3 tons / ha on 

psamosols without organic agrofond is a favorable argument for the use of 

peanuts as a leguminous plant during the three-year crop. 
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STUDII PRIVIND INFLUENȚA LUCRĂRILOR SOLULUI ASUPRA 

PRODUCȚIEI OBȚINUTĂ LA PORUMBUL CULTIVAT PE 

PSAMOSOLURILE DIN SUDUL OLTENIEI 

STUDIES ON THE INFLUENCE OF SOIL WORK ON THE PRODUCTION 

OF MAIZE GROWN ON PSAMOSOLS IN SOUTHERN OLTENIA 
 

DRĂGHICI Iulian, DRĂGHICI Reta, CROITORU Mihaela, DIMA Milica 
 

 

Cuvinte cheie: umiditate sol, climă, semănat,  producție 

   
REZUMAT 

 

Rezultatele obținute la cultura de porumb, studiată în perioada 2017-2018, în condițiile 

psamosolurilor irigate din sudul Olteniei, au evidențiat importanța lucrărilor de pregătire a 

patului germinativ și a epocii de semănat asupra proceselor de creștere și de 

productivitate ale plantei. Determinările de umiditate din sol au relevat o provizie 

momentană a apei din sol, variabilă pe parcursul perioadei de vegetație a culturii de 

porumb, dependentă de modul de lucrare a solului la pregătirea patului germinativ și de 

condițiile climatice. Pregătirea patului germinativ pentru porumb, prin lucrări de arat la 

adâncimea de 22-25 cm +discuit la adâncimea de 10-15 cm, a asigurat cea mai bună 

conservare a umidității pe profilul de sol, pe parcursul perioadei de vegetație a plantei 

(plafon minim de umiditate în sol=244-269 m3 apă/ha; rezerva de apă în sol= -1,2..244 m3 

apă/ha). Cele mai bune rezultate de productivitate la porumb s-au înregistrat prin 

semănatul pe data de 25 Aprilie, într-un pat germinativ pregătit printr-o lucrare de arat, la 

adâncimea de 22-25 cm și o lucrare de discuit, la adâncimea de 10-15 cm  (lungimea 

știuletelui =19,5 cm; diametrul știuletelui = 4,33 cm; randamentul de boabe pe știulete = 

82,5%; MMB-ul = 312 g, producția de boabe = 8454,5 kg/ha). 

 
Key words: soil humidity, climate, sowing, production 

 

ABSTRACT 
 

The results obtained in the maize culture, studied during the period 2017-2018, in the 

conditions of irrigated psamosols in southern Oltenia, highlighted the importance of 

germination bed preparation and seed sowing on plant growth and productivity processes. 

Determinations of soil moisture have revealed a momentous supply of soil water, variable 

during the growing season of maize crop, depending on the way the soil works in the 

preparation of the germinating bed and the climatic conditions. Preparing the germinative 

bed for maize through plowing works, at a depth of 22-25 cm + a work of disking at 10-15 

cm, ensured the best moisture conservation on the soil profile, during the vegetation 

period of the plant (minimum soil moisture limit = 244-269 m3 water / ha, soil water reserve 

= -1.2..244 m3 water / ha). The best productivity results for maize were recorded by sowing 

on April 25, in a germination bed, prepared by a plowing work, at a depth of 22-25 cm and 
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a work of disking at 10 -15 cm (maize cob length = 19.5 cm, maize cob diameter = 4.33 

cm, grain yield on maize cob = 82.5%, MMB = 312 g, grain production = 8454.5 kg / ha). 

 
INTRODUCTION  

 
Maize (Zea mays L.) is one of the most popular in the world of grain crops, the 

agricultural and economic point of view, both as food for human beings as well as 

feed and for the production of industrial raw materials (Finke et al., 1999, Mazen et 

al., 2015). Among cultures used for biogas production, maize is the most important 

crop, which can produce between 205 and 450 m3 of volatile methane e ton 

(Balodis, 2011, Murphy et al., 2011). Although water stress significantly affects the 

production of biomass and grain in maize, however, by applying an optimal 

irrigation regime and optimizing the technological factors, maize can successfully 

exploit the drought conditions (Marinica Gh. And Nicolescu M., 1996, Adrian 

Gheorghe Başa et al., 2013, Marin Stephen et al., 2018). Applying an efficient crop 

maize technology allows maximum use of the production potential of hybrids grown. 

Specialist literature mentions production losses between 50 and 80%, sometimes 

even 100% in maize crops, in cultivars where cultivation technology has not been 

respected (Aldrich, 1984; Beraru, 1997, Berca, 2004). Sometimes, the high density 

of certain weeds, such as Sorghum halepense, can reduce production by up to 

91.3% (Sarpe, 1987, Berca and Ciorlaus, 1994). The sowing season and soil work, 

along with other technological and biological factors, can influence the yields of 

maize crop production. 

 
MATERIALS AND METHODS 

 
The researches were carried out during the period 2017-2018, under 

ecopedological conditions in southern Oltenia, and focused on the influence of soil 

works and the sowing season on the production of corn obtained from maize. The 

experiment was placed in three rehearsals, according to the parcel method 

subdivided by two factors: Factor A - soil works (Scarified at a depth of 55-60 cm, 

Plowing at a depth of 22-25 cm + Disking at a depth of 10-15 cm;  Disking at a 

depth of 10-15 cm, Factor B - the sowing season, with three graduations (April 20, 

April 25, May 5). Research has been carried out on ES Gallery maize hybrid, sown 

under irrigation conditions on sandy soil with reduced natural fertility. The plant 

nutrition regime was provided by fertilization with the N150P80K80. Phosphorus, 

potassium and a portion of nitrogen (N80) were applied as a complex fertilizer in the 

preparation of the germinating bed, and the rest of the nitrogen (N70) was 

administered as ammonium nitrate to the last piglet in the phenophase 6 to 8 

leaves of the plant. At the beginning of the experience, soil quality analyzes were 

carried out. Between 30 May and 15 August, were harvested in dynamically soil 
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samples, at which the moisture was determined and the momentary supply, the 

minimum ceiling and the soil water reserve on 3 levels of depth were calculated, 

depending on the soil work. During the maize growing period, measurements and 

biometrics and plant productivity measurements were performed. The production 

results were calculated and interpreted statistically by variance analysis. 

 
 

RESULTS AND DISCUSSIONS 
 

The analysis of the soil quality characteristics, on which the experimental 

device was placed, revealed differentiated values on the soil profile (Table 1). Thus 

the pH values ranged from weak acid to a depth of 0-50 cm, to neutral a depth of 

50-75 cm. The humus content recorded overhead values over the 0-25 cm depth, 

being largely influenced by the richer organic material accumulated by scattering 

the deposition of the drainage channels. On the soil profile there was a low content 

in total nitrogen, with values between 0.03-0.06%, medium in phosphorus 18-38 

ppm, as well as a good state of supply with potassium 40-83 ppm. 

Table 1 

Chemical data on eutric psamosol within the experimental field 

The depth of 
the soil 

pH in water Humus (%) 
Total Nitrogen 

% 

Extractive 
Phosphorus (P-

AL) 
ppm 

Potassium 
changeable (K-

AL) 
ppm 

0-25 5.65 1.06 0.06 38 83 

25-50 5.88 0.94 0.04 36 74 

50-75 6.45 0.35 0.03 18 40 

 

The climatic conditions recorded during 2017-2018 highlight the increase of air 

temperature during the maize growing season (April to September) by 2.19 ° C, 

compared to the multiannual average (Table 2). Although rainfall of 418.35 mm 

which were recorded at the SCDCPN Dăbuleni Weather Station exceeded by 

102.06 mm the multiannual average, they were unevenly distributed and in August 

there was a moisture deficit, so that during the entire vegetation period it was 

necessary to apply 4 waterings with a watering standard of 350 m3 water / ha. 

Determinations of soil moisture have revealed a momentous supply of soil in the 

soil, variable during the growing season of maize crop, depending on the way of 

soil cultivation in the preparation of the germinating bed, the depth of the soil and 

the climatic conditions (Figure 1). Under the conditions of 2017, the momentary 

water supply in the soil recorded high values in May and July (468-621 m3 / ha), 

when the precipitation regime was 78.6-120.8 mm (Table 2). June and August were 

poor in rainfall, so the water supply momentum was low (154-272 m3 / ha). 

Analyzing the influence of the soil works, was highlighted the plowing at a depth of 
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22-25 cm + disking at a depth of 10-15 cm with the highest values of the soil moisture 

indicators. 

 

Table 2 

The climatic conditions recorded in the psamosol area in southern Oltenia 

Climatic conditions April May June July August September 

April-Sept 

Averag
e

 
(
0
C) 

Sum 
(mm) 

Average air temperature (
0
C) 

(2017-2018) 14.9 19.25 23.25 24.2 24.95 20.35 21.15  

Multi-year temperature (
0
C) (1956-

2018) 
11.89 16.86 21.61 23.11 22.44 17.84 

18.96  

Deviation from multiannual 
average (

0
C) 3.01 2.39 1.64 1.09 2.51 2.51 2.19  

Rainfalli 2017-2018 (mm) 39.9 92.6 106.3 134.75 29.4 15.4  418.35 

Rainfall1956-2018 (mm) 47.04 63.09 70.47 55.74 33.15 46.8  316.29 

Deviation from multiannual 
average (mm) -7.14 29.51 35.83 79.01 -3.75 -31.4  102.06 

 

 

 
Figure 1. Evolution of the momentary supply during the maize growing 

season, depending on the soil and the sowing period (2017) 

 

In order to ensure an optimal irrigation regime for maize crops, was calculated the 

minimum soil water ceiling, according to the wilting coefficient and the water field 

capacity of the sandy soils (Table 3). Depending on the momentary supply of water 

in the soil and the minimum ceiling, aresulted in a water reserve in soil 

differentiated during vegetation, with maximum values of 246,2-343,7 m3 / ha, on 

July 30 and minimum values of 2 ...- 78.2 m3 / ha on 15 August. The highest 

average values of water conserved on the soil profile (0-75 cm) were recorded at 

the execution of the plowing at a depth of 22-25 cm + disking at a depth of 10-15 
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cm. With regard to the sowing season, with a minimum germination threshold of 10 

° C, maize can be sown in April when optimal conditions of emergence are 

achieved. The sowing season can be established successfully and depending on 

the maize growing season, hybrids with a short period of vegetation can be sown at 

the end of the interval, The results obtained during the period 2017-2018 highlight a 

slight unevenness in emergence and a prolongation of the springing period at early 

sowing on April 20th (Table 4). Microclimate created during the study period 

ensured a normal development of maize plants. The height of the plant oscillated 

within 253.5-276 cm and the insertion height was between 85.5 cm and 91 cm. The 

analysis of the maize productivity factors, depending on the sowing season and the 

soil works, highlighted the best sowing on April 25, in the field prepared by the 

plowing at a depth of 22-25 cm + disking at a depth of 10-15 cm (Table 5). 

In this experimental variant, the best results were recorded ( the maize cobs 

had a diameter of 4.58 cm and a length of 19.75 cm, grain yield was 82% and the 

weight of a thousand grains -WTG- reached 316 g). 

 
Table 3 

Determinations on the evolution of the minimum ceiling and the water reserve 
in the soil during the maize growing season (2017) 

Variation 

of soil 

work 

The depth of 

soil sampling 

(cm) 

May, 30 June, 30 July, 30 August, 15 

Minimu

m ceiling 

(mc/ha) 

Water 

reserve 

in soil 

(mc/ha 

Minimu

m ceiling 

(mc/ha) 

Water 

reserve 

in soil 

(mc/ha 

Minimu

m ceiling 

(mc/ha) 

Water 

reserve 

in soil 

(mc/ha 

Minimu

m ceiling 

(mc/ha) 

Water 

reserve 

in soil 

(mc/ha 

Scarified  

0-25 241.5 331.5 236 -38 252 323 224 -13 

25-50  253.5 284.5 246 -26 264.5 274.5 245.5 -10,5 

50-75 264 271 253.5 0.5 277.5 254.5 232 -6 

Media 253 295.7 245.2 -21.2 264.7 284 233.8 -9.8 

Plowing 

+ 

Disking 

0-25 234 358 257.5 2.5 258 346 250.5 -6,5 

25-50  244.5 312.5 264.5 7.5 268 353 262.5 2,5 

50-75 253.5 287.5 273.5 -13.5 281 332 245 10 

Media 244 319.3 265.2 -1.2 269 343.7 252.7 2 

Disking 

0-25 234 258 241 -46 253.5 287.5 239.5 -81,5 

25-50  241 261 250 -33 264.5 254.5 246 -63 

50-75 253 215 264.5 -88.5 275.5 196.5 244 -90 

Media 242,7 244.7 251.8 -55.8 264.5 246.2 243.2 -78.2 

Climatic 

condition

s 

Rainfall(mm) 78.6 17.4 120.8 14.4 

Temperature 

(
0
C) 

17.8 24 24.8 26.9 
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Table 4 
Results biometrics maize plant registered under the influence of soil tillage 

and sowing time 

Variation of 
soil work 

Epoch of 
sowing 

Number of 
days from 
sowing to 

emergence 

Uniformity of 
emergence 
(note 1-9) 

No. emerged 
plants / m

2
 

Plant 
height 
(cm) 

he height 
of insertion 
of the cobs 

(cm) 

Scarified 

April, 20 8 2.5 5 253.5 85,5 

April, 25 7 1.65 6 263 87,5 

May, 5 6 1.5 5.5 263.5 89,5 

Average 7 1.88 5.5 260 87.5 

Plowing + 
Disking 

April, 20 7 2 5.5 272.5 91 

April, 25 7 1 6 273.5 91 

May, 5 6 1 6 276 86,5 

Average 6,67 1.33 5.83 274 89.5 

Disking 

April, 20 7 2 5 272.5 88 

April, 25 7 1.5 6 271.5 91 

May, 5 6 1.3 6 263.5 89 

Average 6,67 1.6 5.67 269.17 89.33 

 
 

Table 5 
Maize plant productivity results, recorded under the influence of soil tillage 

and sowing time 

Variation of 
soil work 

Epoch of 
sowing 

The diameter of 
the cobs (cm) 

The length of 
the cob (cm) 

The cob grain 
yield (%) 

WTG 
(g) 

Scarified 

April, 20 4 18.25 81.5 303 

April, 25 4.25 18.75 82 303,5 

May, 5 4.25 18.25 81.5 305 

Average 4,17 18.42 81.67 303.83 

Plowing + 
Disking 

April, 20 4.33 19.5 82.5 312 

April, 25 4.58 19.75 82 316 

May, 5 4.58 18.75 82 316 

Average 4,5 19.33 82.17 314.67 

Disking 

April, 20 4 18.75 82 300,5 

April, 25 4.4 18.75 82 309,5 

May, 5 4.3 18.5 81.5 312 

Average 4,23 18.67 81.833 307.33 

 

The statistical analysis of the grain yield obtained at different sowing seasons, 

within the same soil cultivation variant, shows the greatest differences in the sowing 

season factor were made in the scarified version at 55-60 cm. In this variation of 

soil work, sowing on April 20, the largest production increase (962 kg / ha) was 
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recorded by sowing on April 25 (Table 6). Under the study conditions, maize has 

best capitalized the pedoclimatic conditions achieved by preparing the germinating 

bed by a plowing at a depth of 22-25 cm + disking at a depth of 10-15 cm (8454.5 

kg / ha). 

Table  6 
Significance of production results obtained on maize cultivated on irrigated 

psamosols in southern Oltenia 

Variation of soil 
work 

Epoca de 

semănat 

Grain Yield 

Significanc

e 
kg/ha % The difference 

compared to the 

control  kg/ha 

Scarified 

April, 20 7121.5 100 Control  

April, 25 8083.5 113.5 962 *** 

May, 5 7849 110.2 727.5 *** 

Plowing + 
Disking 

April, 20 7963 100 Control  

April, 25 8454.5 106.2 491.5 ** 

May, 5 8222 103.3 259  

Disking 

April, 20 7714.5 100 Control  

April, 25 8118.5 105.23 404 * 

May, 5 7963.5 103.23 249  

         LSD 5%  = 287,1 kg/ha;          LSD 1%  = 434,8 kg/ha;             LSD 0,1% = 698,5 kg/ha  

 

The effect of soil works on the production of grains obtained on maize cultivated on 

irrigated psamosols in southern Oltenia revealed the variation of soil work through 

plowing, at a depth of 22-25 cm + disked at 10-15 cm, with a production difference 

of 528 , 5 kg / ha, distinctly significant, compared to the scarified work at 55-60 cm 

deep and 247.5 kg / ha, significant to the disking at a depth of 10-15 cm  (Figure 2). 

 

 
Figure 2. Significance of production results obtained on maize cultivated on 

irrigated psamosols in southern Oltenia 
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CONCLUSIONS 

 
1. Determinations of soil moisture have revealed a momentous supply of soil 

water, variable during the growing season of maize crop, depending on the 

way the soil works in the preparation of the germinating bed and the climatic 

conditions. 

2. Preparing the germinative bed for corn through plowing works, at a depth of 

22-25 cm + disking at a depth of 10-15 cm, achieved the best moisture 

conservation on the soil profile during the vegetation period of the plant 

(minimum soil moisture limit = 244-269 m3 water / ha, soil water reserve = -

1.2..244 m3 water / ha).  

3. The maize cultures achieved the best results by sowing on April 25, in a 

germinated bed prepared by the work of plowing at a depth of 22-25 cm + 

disking at 10-15 cm (maize cob length = 19.5 cm, maize cob diameter = 4.33 

cm, grain yield on maize cob = 82.5%, MMB = 312 g, grain production = 

8454.5 kg / ha) 
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STUDIU PRIVIND VARIABILITATEA  UNOR CARACTERE CANTITATIVE 

LA SOIUL DE FASOLIȚĂ OFELIA  

STUDY ON THE VARIABILITY OF SOME QUANTITATIVE CHARACTERS 

AT THE OFELIA COWPEA VARIETY 

 

DRĂGHICI Reta, DRĂGHICI Iulian, DIACONU Aurelia, 
 DIMA Milica, CROITORU Mihaela 

 
 

Cuvinte cheie: genotip, secetă, conservare caractere, productivitate 

 
REZUMAT 

 

Conservarea caracterelor unor genotipuri de fasoliță este un prim pas necesar 

pentru a obține rezultate economice în zonele cu psamosoluri, fără niciun consum de 

energie. Cercetările efectuate la Stațiunea de Cercetare Dezvoltare pentru Cultura 

Plantelor pe Nisipuri Dăbuleni, în perioada 2015-2018 au vizat selecția conservativă la 

soiul de fasoliță Ofelia, în scopul menținerii purității varietale a soiului. Rezultatele privind 

abaterea standard și coeficientul de variabilitate a principalelor caractere (σ = 0,354-5,402; 

s% = 6,009-12,338), au evidențiat o stabilitate foarte bună a soiului de fasoliță Ofelia în 

condițiile psamosolurilor irigate din sudul Olteniei. Înregistrarea unei cantități însemnate de 

precipitații în perioada de coacere a păstăilor (august) a condus la prelungirea vegetației 

plantei, coeficientul de determinare fiind foarte mare (R2=0,9894). În perioada de studiu, 

soiul Ofelia a realizat producții cuprinse în intervalul 2182,54-2940 kg/ha, acestea 

corelându-se negativ, dar nesemnificativ, cu cantitatea de precipitații înregistrată (r=-

0,356).  

Keywords:  genotype, drought, character conservation, productivity 

 
ABSTRACT 

 

Conservation  the characters of some fascia genotypes is a first step needed to achieve 

economic results in psamosol areas with no energy consumption. The research carried out 

at the Dabuleni Research Development Station for Plant Culture on Sands Dabuleni, 

during the period 2015-2018, focused on conservative selection of the cowpera  Ofelia, in 

order to maintain varietal purity. The results of the standard deviation and the coefficient of 

variability of the main characters (σ = 0,354-5,402; s% = 6,009-12,338) revealed a very 

good stability of the Ofelia variety in the irrigated psamosols in southern Oltenia. 

Recording a large amount of rainfall during the baking season(August), resulting in the 

extension of the vegetation of the plant, is a very high coefficient of determination (R2 = 

0.9894). During the study period, the cowpea Ofelia variety produced yields ranging from 

2182.54-2940 kg / ha, correlated negatively but insignificantly with the recorded rainfall (r = 

-0.356). 
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INTRODUCTION 
 

Among leguminous plants, which are considered to be potential crops for 

improving nutrition and food safety in drought areas, cowpea (Vigna unguiculata 

(L.) Walp.) has an important role in providing the protein requirement for the 

population of sandy areas subject to thermo-hydric stress (SO Bennet-Lartey and 

Kwadwo Ofori, 2004, PATEL, UV et al., 2016). Conservation of the characters of 

some cowpea genotypes through selection, is a first step needed to achieve 

economic results without any energy consumption (Suganthi, S. and Murugan, S. 

2007). Conservative selection should contribute to maintaining biotypes that ensure 

the initial performance of the variety and avoiding genetic drift and, on the other 

hand, to the elimination of biotypes with negative traits, generated either by 

mutations or unplanned genetic recombinations (Savu, 1981). The process of 

harvesting the cowpea is complex and is directly influenced by genetic, 

physiological, climatic and agro-chemical factors (Allen J.R., Obura R.C., 1993). 

Through plant physiology, cowpea is a drought-resistant plant with a wide 

ecological plasticity that can be cultivated on a large scale, both in large rainfall 

areas and in low rainfall areas in South Africa (Abe S Gerrano et al., 2015, Draghici 

Reta, 2018). Recent climatic changes and an increase in the drought phenomenon 

in the area of psamosols in southern Oltenia required studies that led to the 

promotion of some plant species, including cowpea a plant that makes good use of 

the ecopedological potential of irrigated psamosols in southern Oltenia. 

 

MATERIALS AND METHODS 

 

The researches were carried out at Dabuleni Research Development Station 

for Plant Culture on Sands, during 2015-2018 and aimed at conservative selection 

of the Ofelia cowpea variety, in order to maintain varietal purity. In this respect, the 

annual individual selection (conservative selection) was applied, according to the 

following scheme: In 2015, 100 elite of the Ofelia cowpea variety were selected 

from a field of choice of 1 ha. The elite was chosen according to plant growth, 

drought resistance, disease and pest resistance, uniformity of baking, number of 

pods / plant, number of grains in the pod, shake resistance, flower and grain color, 

grain size.  In the second year (2016), each elite was sown in a selection field. 

During vegetation, observations were made on the development of vegetation 

phenophases, drought resistance, disease, pests, shaking, eliminating the inferior 

descendants.  At harvesting, based on the productivity factors, a negative selection 

was made, eliminating the elite below 2500 kg / ha. In the third year (2017), the 

valuable descendants chosen in 2016 were sowed in a mixture in a prebase field, 

of which during the vegetation, based on the observations and determinations, a 
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negative selection was made, removing the non-typical plants of the varieties. The 

seed obtained in year 3 was the base seed, which was sown in the comparative 

culture of the contest. The study was conducted on a low fertility low psamosol, 

poorly supplied in nitrogen (0.039%), medium supplied in phosphorus (30.5 ppm) 

and low in potassium (129 ppm). The experience has been placed under irrigation 

conditions in a 3-year crop: cowpea-rye-sorghum. The cowpea elites sowed from 

May 1 to 10, when the average soil temperature was 10-12 °C, being fertilized with 

60 kg / ha N, 60 kg / ha P2O5 and 60 kg / ha K2O. During vegetation, soil moisture 

was maintained over the minimum 30% of the active humidity range, at a depth of 

50 cm, in the phase of floral organs formation, blossoming and pods formation, by 

application of 2-3 watering with a 250- 300 m3 water / ha. Determinations were 

carried out on the development of the plant, number of pods / plant, number of 

grains per pod, the pod and the grain size, grain yield and the development of the 

Ofelia variety, depending on climatic conditions. 

 
RESULTS AND DISCUSSIONS 

 
The analysis of the climatic conditions recorded in the area of irrigated 

psamosols showed the increase of the average air temperature during the study 

period (2015-2018), compared to the multiannual average. This thermal air regime, 

combined with the uneven rainfall, led to an increase in the phenomenon of 

atmospheric and pedological drought (Table 1). Thus, compared to the multiannual 

average, the increase of 1.61 °C in the air temperature during the vegetation period 

of May-August and 68.58 mm of rainfall was recorded. These conditions were 

favorable for the growth and development of the cowpea plants, it being necessary 

to fill the water deficit during the fructification period only 1-2 watering of 250-300 

m3 of water per hectare. Compared to beans, the cowpea has a very strong root 

system with a high absorption power, a waxy layer on the leaves, which gives it 

greater resistance to the climatic conditions that occur in the sandy soil area. Often, 

elevated soil temperatures (+ 60 °C), accompanied by low atmospheric humidity, 

they lead to abortion bean flowers, partially or totally compromising the culture 

(Dadson, R. B. et al., 2005, Baudoin J.P.). 

 The useful life of a crop, from sowing to maturity, under certain climatic 

conditions and soil, is of particular interest to agriculture. It is important that this 

range encompass the entire complex of climatic factors that fully satisfy the 

requirements of plant growth and development for each vegetation phenophase so 

as to ensure the manifestation of the maximum biological potential of the cowpea 

plant. During the studied period, all the vital processes of the Ofelia cowpea plant 

were carried out under the conditions of accumulation of about 2844.23 0C in the 

air.  
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Table 1 

Climatic conditions recorded during the vegetation period of the 
OFELIA cowpea variety 

Climate conditions The vegetation period of the cowpea 

variety 

Average / 

maximum 

Sum 

May June July August 

Average air temperature 2015-2018 (
0
C) 

18.62 22.65 

24.53 

 

24.68 

 
22.62 X 

Maximum air temperature 2015-2017 (
0
C) 32.9 41.2 40.8 40.4 41.2  

Rainfall 2015-2017 (mm) 85.5 100 77.78 27.05 x 290.33 

Sum of temperature degrees 2015-2017 (
0
C) 577.22 679.5 760.43 827.08 X 2844.23 

Average multi-year air temperature (
0
C) 16.86 21.61 23.11 22.44 21.01 x 

Multiannual rainfall (mm 62.39 70.47 55.74 33.15  221.75 

 
The analysis of the 100 elite selected in the Ofelia cowpea variety (Table 2) 

revealed an average plant height of 89.790 cm, with a maximum of 99 cm and a 

minimum of 80 cm, the standard deviation being 5.404 cm, compared to the 

average of the elites. From this point of view, Ofelia variety has good stability, with 

a coefficient of variation of 6.018%.  

Table 2 

 The variability of some characters in the Ofelia cowpea variety  

Elite features Minimum Maximum Average 

x  

Standard 

deviation 

σ 

Coefficient of 

variability 

s% 

Interval of 

variability 

The height of the plant 

(cm) 

80 99 89.790 5.404 6.018 84.386-95.194 

Number of pods / plant 11.667 17.333 14.677 1.206 8.217 13.471-15.883 

Number of grains in 

the pod 

7.667 14 10.893 1.344 12.338 9.5491-12.237 

Length of the pod (cm) 9 15.667 12.783 1.215 9.505 11.568-13.998 

Length of the grain 

(mm) 

7.6 9.6 8.746 0.316 3.608 8.428-9.059 

Width of the grain 

(mm) 

4 5.9 4.94 0.358 7.242 4.582-5.298 

Significance  s%:           0-15%    = very low variability 

                                       15-30 % = medium variability 

                                       >30%     = very high variability (non-homogeneous population) 

 
The representation of the plant height histogram highlights that the highest 

frequency of the measurements (54%) ranged from the 85-95 cm class (Figure 1). 

The number of pods per plant oscillated between 11.667-17.333, with an average 

of 14.677 pods / plant and with a standard deviation of 1.206 pods / plant than the 
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average. The value of the coefficient of variability of the number of pods (s% = 

8.217) indicates a very good stability of the Ofelia cowpea variety. The histogram of 

the number of pods per plant highlighted the range of 14-15 cm (F = 34%), (Figure 

2). The graphical representation of the number of pods shows that we have to deal 

with a unimodal curve, moved to the right, at higher values of the number of pods / 

plant. 

 

23

27 27
23

0

5

10

15

20

25

30

75 80 85 90 95 100 105

Fr
e

q
u

e
n

cy
 (

%
)

Plant height (cm)
 

6

34

2

11

31

13

3

0
5

10
15
20
25
30
35
40

10 11 12 13 14 15 16 17 18 19
F

re
q

u
e

n
c

y
 (

%
)

Number of pods / plant
 

Figure 1. Frequency of elites 
according to the class interval of the 

plant's height 

Figure 2. Frequency of elites according 
to the class of the number of pods / 

plant 
 

In terms of the number of grains / pods, the 100 elite of the Ofelia cowpea 

variety recorded an average of 10.893 grains / pods, with ranges ranging from 

7.667-14 grains / pods (Table 2). The statistical analysis of this indicator, reveals a 

standard deviation of 1.344 grains / pods than the average and very low variability 

given by the 12.338% variability coefficient. The graphical representation by the 

histogram, shown in Figure 3, highlights a maximum of 30% of the elite with a 

number of grains ranging from 11-12 grains / pods. Compared to this class, most 

elite (F = 45%) were less than 11 grains / pods. Determinations on the length of the 

pod have underlined values ranging from 9-15.667 cm, with an average of 12.783 

cm and a standard deviation from an average of 1.215 cm. The variability of this 

character was very small (s% = 9.505%) (Table 2). The highest elite class (34%) 

ranges from 13 cm to 14 cm. The graphical representation of the length of the pod 

(Figure 4) reveals an asymmetric unimodal curve, moved to the left, at lower values 

of the length of the pod. 
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Figure 3. Frequency of the elites 
according to the class interval of the 

number of grains in the pod 

Figure 4. Frequency of elites 
according to the class interval of 

the pods length 
 

 

The analysis of the length and width dimensions of the cowpea grain (Table 

1) shows a very good stability of these characters, the coefficient of variation being 

of 3.608% for the length of the grain and 7.242% for the width of the grain. The 

grains of the 100 elite of the Ofelia cowpea variety recorded an average length of 

8.746 mm, with a standard deviation of 0.315 mm and an average width of 4.94 mm 

with a standard deviation of 0.358 mm. The elite dispersion on length of the grain 

(Figure 5) is around the 8.428-9.059 mm range, of which the maximum frequency 

was about 61%, and in terms of the width of the grain, 46% of the measured elites 

recorded a width of the grain of 5-5.5 mm (Figure 6). The two determinations are 

graphically represented in the form of unimodal curves, with the dispersion of 

values on the right side of the histogram versus the maximum frequency on the 

length of the grain, and on the left side of the maximum width of the grain width. 

The useful life of a crop from sowing to maturity, under certain climatic and 

soil conditions, is of particular interest to agriculture. It is important that this range 

encompass the entire complex of climatic factors that fully satisfy the requirements 

of plant growth and development for each vegetation phenophase, so as to ensure 

the manifestation of the maximum biological potential of the plant. The results 

obtained during the period 2015-2018 showed that the vegetation period in the 

Ofelia cowpea variety was 86-102 days and was influenced by the amount of the 

rainfall (Figure 7).  
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Figure 5. Frequency of elites 

depending on grain length class 
interval 

Fig. 4. Frecvența elitelor din soiul de 
fasoliță Ofelia funcție de intervalul 

de clasă al lungimii păstăii 
 

Figure 6. Frequency of elites according 
to grain width class interval 

Fig. 4. Frecvența elitelor din soiul de 
fasoliță Ofelia funcție de intervalul 

de clasă al lungimii păstăii 
 

 

 

Figure 7. Correlations between the precipitation regime and the 
vegetation period and the production obtained in the Ofelia cowpea variety 

 
The recording of a significant amount of rainfall amount during the baking 

season (August) led to the plant vegetation prolongation, the coefficient of 

determination being very high (R2 = 0.9984). The statistical analysis of the obtained 

results, revealed a significant positive correlation between the rainfall regime and 

the vegetation period of the cowpea (r = 0.994 **). The interaction between the 

rainfall regime and the grain yield obtained in the Ofelia cowpea variety is 

insignificant, the coefficient of determination being very low (R2 = 0.127), because 

the crop was in the irrigated system, and the water deficit in the maximal 
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consumption of phenophases was ensured through the work of irrigating the 

culture. During the study, the Ofelia cowpea variety produced yields ranging from 

2182.54 to 2940 kg / ha, and there was a negative correlation (r = -0.356), but not 

significantly between the production and the amount of rainfall. 

 

CONCLUSIONS 

 

1. The Ofelia variety of cowpea showed good stability of the main characters of 

the plant, represented by the low values of the standard deviation and the 

coefficient of variability of the main characters (σ = 0.354-5.402; s% = 6.009-

12.338). 

2. The results obtained showed that the vegetation period in the Ofelia variety 

was 86-102 days and was distinctly influenced significantly by the amount of 

rainfall (r = 0.994 **). 

3. The statistical analysis of the production obtained to Ofelia cowpea variety 

revealed a negative correlation, but insignificant with the amount of rainfall 

recorded during the vegetation period (r = -0.356). 
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INFLUENȚA PRODUSULUI BIOLOGIC  F 414 ASUPRA PIERSICULUI    

DE PE  SOLURILE NISIPOASE ÎN CONTEXTUL SCHIMBĂRILOR 

CLIMATICE 

THE INFLUENCE OF THE BIOLOGICAL PRODUCT F 414 ON THE PEACH 

FROM THE SANDY SOIL IN THE CONTEXT OF CLIMATE CHANGE 

ENACHE   Viorel, CROITORU Mihaela,  DIMA Milica 

 
Cuvinte cheie:  tratament biologic, dăunători, boli 

 

REZUMAT 
 

Studiile au fost efectuate în câmpul experimental al Stațiunii de Cercetare Dezvoltare 

pentru cultura plantelor pe nisipuri Dăbuleni la specia piersic în vederea reducerii 

pagubelor produse de organismele dăunătoare la speciile horticole(piersic), urmărindu-se  

influența produsului F414, un biopreparat pe bază de uleiuri esentiale asupra ciclului de 

viață al pomilor. În timpul repausului biologic pomii din speciile sâmburoase pot rezista la 

temperaturi minime absolute de la -26  C la -28  C (caisul),  -23  C la -24  C  (piersicul). La 

aceste temperaturi rezistă numai pomii care au avut condiții bune de vegetație, și au 

acumulat multe substanțe de rezervă. Valorile procentuale ale apei totale, apei libere, 

respectiv apei legate din plante au fost mai mari în cazul variantei tratată cu produsul 

F414. De remarcat este valoarea procentuală a apei legate, care a fost mai mare, fapt ce 

denotă o rezistenţă mult mai ridicată la secetă a acestei variante. 
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ABSTRACT 
 

The studies were conducted in the experimental field of the The Research-

Development Station for Plant Crop on Sands Dăbuleni  the peach species in order to 

reduce damage caused by horticultural species (peach), following the influence of F414, a 

biopreparation based on essential oils on the life cycle of trees. During the rest of the day, 

trees of the stone species can withstand minimum temperatures from -26 ° C to -28 ° C 

(apricot), -23 ° C to -24 ° C (peach). At these temperatures only trees that have had good 

growing conditions, and have accumulated many reserve substances. The percentage 

values of total water, free water and water-bound water were higher for the variant treated 

with F414. Noteworthy is the percentage of water bound, which was higher, indicating a 

much higher drought resistance of this variation. 

 

INTRODUCTION 
 

 The modern technologies applied in the countries with large peach crops,  

involve the destruction of insects, fungi, bacteria and other pests of culture, so 

imposing a large number of costly treatments, which also lead to the emergence of 
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pests resistant, for the control of which chemicals have been produced with 

destructive effects.  

In recent decades, the issue of limiting the use of pesticides has become 

more and more important because, in addition to positive effects, the excessive, 

unreasonable use of these products can have many unwanted consequences, 

requiring partial replacement by other methods and means for the crops protection.

  

During the winter, the resistance of the flower buds and the entire plant 

oscillates by the degree of hardening. After every 5-6 cold day, this resistance rises 

and vice versa, a few warm days can reduce the resistance limit with 6-7  C. In the 

absence of these conditions, the peach trees are highly sensitized  (Anconelli S.; et 

colab ). 

Because of the greenhouse effect, due to pollution, profound changes in air 

temperature have occurred since the 1980s, leading to significant changes in the 

evolution of plant phenology in many regions of the world (Burzo I., 2014). 

Temperature increase caused by the greenhouse effect is manifested by diurnal 

and annual changes and even during the same day, which can cause phenological 

changes in plants (Baciu A., 2005 Burzo I,. 2014,  Chuine et colab., 2003, Peiling et 

colab., 2013). 

The coold damage of buds after bloomingin some years  is the most 

commonly encountered damage in our country. The vegetatives buds rarely 

freezing, being more resistant. Flowering buds are easier damage from frost 

because they have a shorter rest period and come out of this state faster, which is 

affected both during winter when excessive frosts and early spring when the trees 

have finish their rest period (Chmielewski, F.M.,et colab, 2004). 

 
MATERIAL AND METHODS 

 
The study was carried out at the Dabulleni Sands Plant Development 

Research Center on the Springold cultivar which two experimental variants were 

placed: the variant treated with the product F 414 and the untreated variant. 

The planting distance is 4/4 m, the shape of the flattened crown. The product 

F 414 is a volatile oil, a combination of basil oil, fir oil, rosemary oil, peppermint oil, 

oregano oil, water, agar, diatomaceous earth, and gelatin, using 0.14 l / well. 

 
RESULS AND DISSCUSIONS 

 

At RDSPCS Dăbuleni, fighting means have been experimented for 

establishment of adequate integrated control systems adapted to the ecological 

conditions specific to sandy soils, the study was made in the project ADER 4.1.4.  

The peach culture on the sandy soils in southern Oltenia is attacked with the 
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highest frequency and intensity by the following phytopathogens: Taphrina 

deformans, Sphaerotheca pannosa, Stigmina Carpophyla. In the experimental plot, 

the presence of two pathogens: Taphrina deformans  and Sphaerotheca pannosa 

were reported in 2018. 

 The variable climatic conditions of 2018 year (temperatures above 10°C in 

association with high atmospheric humidity) had created favorable conditions for 

the  Taphrina deformans attack on peach in waves (March, April, May), infesting 

leaves and shoots. 

  

 
 

           Figure 1. Apperance of new sprout after treatments conducted 

 

 

                             Figure 2. Attack of Taphrina deformans 
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Table 1 

Phenological observation at peach variety in year 2018 

 

Table 2 

Buds viability at peach species in year 2018 

 

At the begening of opening flowering, peach may be affected to a lesser or 

greater extent by negative temperatures, especially in the blooming phenophase. 

Due to the small cold requirements of this species, it can be affected by the late 

spring  frosts. 

In the period of study, the viability of flowering buds ranged between 66.6% in 

the treated version and 69% untreated variant. 

Table 3 

Growth dynamics of shoots at peach species on sandy soils 

 

The growth rate between 30 May and 29 September ranged between 48.4 cm 

in the treated variant and 57.7 cm in the untreated variant, intensifying in June and 

July, after which it slightly decreased in August and September as a result of 

cessation of vegetative growth and the beginning of preparing trees for winter rest. 

The peach tree crown diameter between rows has different values depending on 

the variety vigor, the annual growths of the vegetation period and the climatic 

conditions (Burzo . I 2014).  The treated variant recorded the highest value of 3.15 

m (Table 4).  

Vari
ant 

Swelling of 
the buds 

The beginning 
of the buds 

open 

The 
beginning of 
the blooming 

The end of 
the blooming 

Harvest 
period 

Treatment 18 III 24- III 8 IV 19 IV 20 VI 

Untreated 20 III 25 III 9 IV 20 IV 21 VI 

Variant Total 
number 
of buds 

Vegetative buds 
number 

Flowering buds 
number 

Viability buds 
number 

Flowering buds 
viability 

Treatment 27.0 17.0 10.0 7.0 66.6 

Untreated 41.3 26.0 15.3 10.6 69.0 

 

Varianta 

30 may 

 

28 june 

 

26 july 

 

28 august 

 

29 september 

 

Lungime medie 

lăstari 30 may-29 

september 

Treatment 58.5 78.5 90.3 99.3 106.9 48.4 

Untreated 49.8 65.7 88.4 95.7 107.5 57.7 
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Table 4 

Biometrical determination at peach species 

 

Table 5 

 Influence of biological product F414 upon foliar surface at peach 

species 

  

The number of leaves on the peach trees and the leaf surface are factors 

influencing photosynthesis. Although with the cuts made in the spring, with the 

reduction in the volume of branches, the number of possible leaves is reduced, yet 

the foliar surface is an important element in the metabolism of the peach trees. The 

average values of the peach leaf surface were between 68.32 cm2 in the treated 

version and 56,61 cm2 in the untreated variant. 

Table 6 

Forms of water and dry substance at peach species 

Variant Total 

water % 

Free water 

% 

Bound water 

% 

Soluble solids 

% 

Treatment 60.53 56.57 3.96 39.47 

Untreated 60.72 57.62 5.10 37.28 

 

The influence of the F414  foliar treatment application  on the `Springold 

`variety cultivated in the sandy soil area at Dăbuleni,  so some physiological 

indexes  was studied as: the total water and dry matter were determinated at the 

beginning of August, the physiological  indicators highlighted the following aspects: 

- the percentage values of total water, free water and water-bound  were 

higher for the variant treated with product F414 versus untreatment variant. 

 

Variant 

Trunk diameter 
(mean value – cm) 

 Tree hight 
(mean value- cm) 

Crown 
diameter per 

row 

Crown diameter 
between rows 

Treatment 8,23 2,47 2,00 3,15 

Untreated 9,21 3,00 2,27 2,45 

 

Variant 

Leaf area 
(cm2) 

Leaf length 
(mm) 

Leaf hight 
(mm) 

Number of 
leaves 
(buc) 

Total foliare a 
rea /tree 

(cm2) 

Treatment 68.32* 91.63 105.60 1232.62 89158.85 

Untreated 56.51 75.32 118.20 1121.13 62949.13 



Annals of the Research - Development Station for Plant Culture on Sands Dabuleni, 
Volume 22

th
, 2018 

 

62 

 

Noteworthy is the percentage of water bound, which was higher, which indicates a 

much higher drought resistance of the treatment F414 variant.. 

- as for the dry matter, the highest values (39.47%) of the untreated variant 

were highlighted, which is explained by the higher values of photosynthesis 

recorded by the untreated Springold variety. 

 The biological treatment of trees led to better nitrogen, phosphorus and 

potassium upkeep compared to the untreated variant. Due to the role these 

substances play in overcoming the stress of the plant caused by diseases and 

pests, the metabolism of plants is more intense and the  absorbtion of nutrients is 

better. In the sandy soils area of Dăbuleni the application of the F414 product led to 

the formation of a film on the surface of the leaves, which, together with the action 

of the thermo-hydric stress specific in this area, caused the stomates closure,so 

reduced CO2 supply, cell volume decrease and leaves a low assimilation surface 

with repercussions on photosynthetic yield. 

 

CONCLUSIONS 

1. On the andy soils the application of the F414 product  a led to the formation 

of a film on the surface of the leaves, which causes the stomatal closure and 

reduction of the supply of CO2; 

2. The variant with biological treatment applied in the peach plants led to better 

nitrogen, phosphorus and potassium uptake compared to the untreated 

variant; 

3. The percentage values of total water, free water and bound water, 

respectively, were higher for the variant treated with F414. 
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VARIABILITATEA PRINCIPALELOR CARACTERE CANTITATIVE LA 

SOIUL DE FASOLE PITICĂ  DE GRĂDINĂ  IȘALNIȚA 43 

THE VARIABILITY OF THE MAIN QUANTITATIVE CHARACTERS AT THE 

ISALNITA 43 GARDEN DWARF BEAN VARIETY 

 

 NOVAC Mihaela-Gabriela, PINTILIE Ioan,  SFÎRLOAGĂ Loredana Mirela 

 

 

Cuvinte cheie: fasole pitică, productivitate, variabilitate,  sol nisipos 

 

REZUMAT 

 

Caracterele cu determinism cantitativ și genetic  sunt influențate de condițiile de 

condițiile de mediu și de cele tehnologice. Din acest motiv,este necesar ca genotipurile 

promovate pentru a fi cultivate în producție să posede un grad ridicat de stabilitate a 

caracterelor caracterelor cu determinism cantitativ. 

Obiectivul principal al acestui studiu a fost acela de a evalua variabilitatea genetică 

a trăsăturilor cantitative la soiul de fasole pitică de grădină Ișalnița 43. Datele privind cele 8 

trăsături cantitative au fost colectate și supuse analizei statistice. 

In ceea ce privește coeficientul de variabilitate a principalelor caractere analizate, 

variabilitate mică a prezentat lungimea păstăii (7,7 %). lățimea păstăii (6,3 %). grosimea 

păstăii (7,1 %) și raportul grosimea/lățimea păstăii (6,9%). variabilitate mijlocie prezintă 

înălțimea plantei (13,4 %). lungimea stilului (19,9 %) și greutatea păstăii (17,9 %). iar 

variabilitate mare avem la numărul de păstăi pe plantă (27,1 %). 

Studiul parametrilor coeficienților de variație genotipică și fenotipică sunt utilizați 

pentru detectarea cantității de variabilitate genetică prezentă în germoplasmă, iar 

estimarea corectă a  variabilității genetice constituie o condiție esențială în cadrul 

programului de ameliorare și producere de sămânță. 

 

Key words: dwarf beans, productivity, variability, sandy soil 

 

ABSTRACT 

 

Characters with quantitative and genetic determinism are influenced by the 

conditions of environmental and technological conditions. For this reason, it is necessary 

for genotypes promoted to be cultivated in production to have a high degree of stability of 

character characters with quantitative determinism. 

The main objective of this study was to evaluate the genetic variability of the 

quantitative traits in the Isalniţa 43 dwarf beans variety. The data on the 8 quantitative 

traits were collected and subjected to statistical analysis. 

Regarding the coefficient of variability of the main characters analyzed, low 

variability represented the length of the pod (7.7 %), the width of the pod (6.3%), the 

thickness of the pod (7.1 %) and the thickness / width of the pod 6.9 %), medium variation 
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is the height of the plant (13.4 %), the length of the style (19.9 %) and the weight of the 

pod (17.9 %), and the high variability in the number of pods per plant (27.1 % ). 

The study of parameters of genotypic and phenotypic variation coefficients are used 

to detect the amount of genetic variability present in germplasm and the correct estimation 

of genetic variability is an essential condition in the seed improvement and seed 

production program. 
 

INTRODUCTION 

 

The garden bean culture occupies an important place in Romania’s 

agriculture, both for high content of protein, amino acids and vitamins, needed for a 

balanced diet, as well as for the fact that it is a good precursor, releasing the soil 

early and leaving a loose ground, free of weeds and enriched with nitrogen(cca 70 

kg/ha). It should be emphasized that the bean garden has the advantage of using 

production both in the form of pods, and in the form of immature or mature 

grains(Daniela Ţigăieru Trifan, 2009). 

The variety of Ișalnița 43 garden dwarf bean was realised on Research 

Center for Vegetables (SCDL) Ișalnița and was approved in the year 1975. This 

variety has a dwarf bush, of 35-40 cm, it is semi premature with a vegetation period 

of 50-55 days, ensuring a production of 10-12 t/ha (Florența Păunel, 1980). The 

pod is cylindrical, of green color, with no threads aimed for fresh consumeand 

canned food. This variety shows resistance at common mosaic 

(Marmor   manifestum), common burn (Xanthomonas canpestris p.v.phaseoli) and 

anthracnose (Colletotrichum lindemuthianum). 

Maintaining the qualitative and quantitative soil’s characters within the limits 

of variability, ensuring its identity, uniformity and stability, is achieved through 

conservative selection works. Numerous researches highlighted the importance of 

conservative selection in maintaining the initial genetic structure of a variety and 

obtaining seed of the Basic biological category, corresponding to the productions’s 

needs. 

Vidyapati Vidyakarand contributors, in  2017, showed that some characters 

such as the plants’ height, the number of seeds per plant,the harvest index, and the 

seeds yield per plant showed a high level of variability and should be given the 

highest priority during the selection of these characters, indifferent of the studied 

genotype.  

Wondwosen Wondimuand Abebe Bogale, in 2017 revealed significant 

differences (p <0.05) between genotypes for most of the characters studied in the 

areaBench-Maji Southwest, Ethiopia. I. Sabaand contributors, in 2016 showed the 

significant influence of environment on the wet weight of seeds, the water 

absorption, swelling and hydration of green beans. The study was performed on 

bean germplasm from Jammu și Kashmir, India . 

https://translate.googleusercontent.com/translate_c?depth=1&hl=ro&prev=search&rurl=translate.google.ro&sl=en&sp=nmt4&u=http://ascidatabase.com/author.php%3Fauthor%3DWondwosen%26last%3DWondimu&xid=17259,15700022,15700186,15700191,15700248&usg=ALkJrhhmytWmTM_D5AeBESt0lpRlNbnLoQ
https://translate.googleusercontent.com/translate_c?depth=1&hl=ro&prev=search&rurl=translate.google.ro&sl=en&sp=nmt4&u=http://ascidatabase.com/author.php%3Fauthor%3DAbebe%26last%3DBogale&xid=17259,15700022,15700186,15700191,15700248&usg=ALkJrhgtbT_rydB_P__7GiOCV9YiTP19jw
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Kanwar Rajesh, in 2017 showed that, the analysis of morphometric features 

of seeds revealed a large amount of variability regarding seed color, seeds form, 

seeds weight, the length and width of seeds.  

The previous researches shown that, in the area of sandy soils, the garden 

bean developed during its phylogenetic development , own mechanisms for 

adaptation to the specific pedoclimatic conditions (Ifrim Aurelia 2001, Pintilie and 

contributors., 2014). 

 

MATERIALS AND METHODS  

 

The researches were done at SCDCPN Dăbuleni, in period 2016-1018 within 

a experience of conservative selection of Ișalnița 43 variety.The experience was 

placed on a sandy soil, poorly supplied in nitrogen and medium supplied with 

phosphorus and potassium, with a low content of clay and humus, which give to 

sandy soils a high permeability to water and air, but a lower capacity of water 

retention. 

The conservative selection on garden beans includes the following links: 

Field of choice, Field prebasic seeds, Field Basic seeds and Field Certified seeds. 

In the Field of choiceapplies an individual selection with one choice, followed in 

other fields by a mass of selection by negative characters. 

A the technological maturity of the pods has been lodged the sampling of 

research, represented by a number of 100 plantstaken at random from the rope. It 

were made biometric observations and determinations on the hight of the plant 

(cm), on the pod’s length (cm), on the pod’s width (mm), on the pod’s thickness 

(mm),the thickness / width report of the pod, the length of the style (mm), the weight 

of the pod (g) and the number of pods per plant.The recorded data were statistically 

processed, and for each analyzed character the average value was calculated (x‾), 

standard deviation (s), the variability coefficient (s%), the degree of dispersion or 

the range of variability(k) and the frequency of the individuals gripped in the range 

of variability (f %). 

Following the statistical analysis of the sampling of survey, depending on the 

length of the pod, the ratio of the thickness/width of the pod and the number of pods 

on the plant, it were marked the elites in the Field of choice, which falls within the 

variability range for the three characters. 

 

RESULTS AND DISCUSSIONS 

 

The obtained results, regarding the variability of the plant height are shown in 

table 1. The average over the three years of study was of 40.6 cm , with higher 

http://krishikosh.egranth.ac.in/browse?type=author&value=KANWAR%2C+RAJESH
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values in the year 2017, year in which maximum temperatures higher than 35 ° C 

were registered, due to significant precipitation (table1). 

Table 1 
Variability of plant height (cm) 

Indices 
Year Average per 

years 2016 2017 2018 

   39.4 50.4 32.0 40.6 

s 5.705 7.218 3.648 5.523 

s% 14.5 14.3 11.4 13.4 

K=   ±s 33.7-45 43.2-57.6 28.4-35.7 35.1 -46.1 

f % 69 72 73 71 

 

The coefficient of variability (s%) presented average values over the three 

years, with an average value of 13.4%. The degree of dispersion (k=x‾±s) had 

average values between 35.1 and 45.1 cm, and the plant frequency within the 

range of variability was of 71%. The graphical representation of the variability of this 

character (Figure 1-a,b,c) revealed the dispersion of individuals around the 

average, and within the range of variability, the histogram curves were unimodal, 

almost symmetrical. 

 

 
a 

 
b 

 
c 

Figure 1 (a,b,c). The curves of the unimodal histograms of the variation in the 
character of the height of the plant during 2016-2018 

 



Annals of the Research - Development Station for Plant Culture on Sands Dabuleni, 
Volume 22

th
, 2018 

 

68 

 

The length of the pod (cm), it is a character that defines the dwarf bean 

variety Isalniţa 43 (table 2). The length of the pod had values between 12.3 cm and 

12.9 cm. with an average value of 12.6 cm and a small variability (7.7%). Most of 

pods (75%) had the length within the range of variability 11.6 cm – 13.6 cm. 

Table 2 
Variability of pod length (cm) 

Indices 
Year Average per 

years 2016 2017 2018 

   12.6 12.9 12.3 12.6 

s 1.126 0.864 0.928 0.973 

s% 8.9 6.7 7.5 7.7 

K=   ±s 11.5-13.7 12.0-13.8 11.4-13.2 11.6-13.6 

F % 78 67 80 75 

 

The dispersion of the pods around the media was uniform (Figure 

2(a,b,c),and the variation curves were unimodal, slightly asymmetric. 

 

 
a 

 
b 

 
c 

 
The dwarf bean garden Işalniţa 43 (Original) 

 

Figure 2 (a, b, c). Curves of unimodal histograms of variation string  of the pod 
length character in the period 2016-2018 

 

The width of the pod (mm) showed an average value of 9.3 cm.ranging 

between 9.2 and 9.3 cm. The coefficient of variability had low values for this 
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character in the three  year of study with an average of 7.7% (table 3). The range of 

variability ranged between 8.1 mm and 9.4 mm. with a frequency of 66%. 

Table 3 
Width variation of the pod (mm) 

Indices 
Year 

Average per years 
2016 2017 2018 

   9.3 9.3 9.2 9.3 

s 0.626 0.556 0.575 0.58 

s% 6.7 6 6.3 6.3 

K=   ±s 8.7-9.9 8.7-9.9 6.8-8.4 8.1 -9.4 

f % 61 70 68 66 

 

 Within the same sample, respectively in the same plants, the variability of the 

thickness of the pod was studied (table 4). And for this character a small variation 

of the arithmetic mean values from year to year was observed, the average value of 

character over the three years was of 8.1 mm.The values of the variability 

coefficient were small for the years 2016 and 2017and recorded a middle variability 

(10.2%) for year 2018. with an average of 7.1 %. The majority of pods (72%) have 

the thickness between 7.6 mm and 8.7 mm. 

 
Table 4 

Variability of the thickness of the pod (mm) 

Indices 
Year 

Average per years 
2016 2017 2018 

   8.4 8.4 7.6 8.1 

s 0.519 0.409 0.776 0.57 

s% 6.2 4.9 10.2 7.1 

K=   ±s 7.9-8.9 8.0-8.8 6.8-8.4 7.6-8.7 

f % 72 70 75 72 

 

 The ratio between the thickness of the pods and the width of the pods shows 

us the shape of the pods in cross-section. being a character that defines the 

respective variety. according to which the elites will be chosen in the conservative 

selection system.The main statistical indices of this character are shown in the table 

5.The average values of the years of study varied between 0.83 cmand 0.90 

cmwith an average of 3 years of 0.88 cm. indicating a slightly flattened pod. of 

cross-sectional ellipsoidal shape.The coefficient of variability showed an average of 

6.9%. the variability of this character being small. 
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Table 5 
Variability ratio of thickness / width of pod 

Indices 
Year 

Average per years 
2016 2017 2018 

   0.9 0.9 0.83 0.88 

s 0.052 0.041 0.087 0.06 

s% 5.8 4.6 10.5 6.9 

K=   ±s 0.85-0.95 0.86-0.94 0.74-0.92 0.81-0.93 

f % 69 73 76 73 

 

The curves of normal distribution of pods(Figure 3 (a,b,c) were unimodal. 

slightly shifted to the left. which requires in the selection to be retained the 

eliteshaving a value of this character close to 1. aiming at a nearly cylindrical pod. 

Within the range of variability 0.81 – 0.93 are included 73 % from the samples of 

sampling. 

 

 
a 

 
b 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

c 

Figure 3 (a, b, c). Curves of unimodal histograms of variation string of the pod 
thickness / widthcharacter in the period 2016-2018 

 
The character's length variability is reported in the table 6. The style length 

had average values between 11.5 and 14.4 mm. with an average in the three year 

of study of 13.3 mm. The coefficient of variability showed an average value of 
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19.9%. indicating a medium variability. Most of pods (71%) have the length value of 

the style in the variability interval 10.6mm –15.9 mm. 

 
Table 6 

Variability of style length (mm) 

Indices 
Year 

Average per years 
2016 2017 2018 

   14.4 14 11.5 13.3 

s 2.888 2.577 2.451 2.64 

s% 20.1 18.4 21.4 19.9 

K=   ±s 11.5-17.3 11.4-16.6 9.1-14.0 10.6-15.9 

f  % 70 69 73 71 

 

 The weight of the pod (g) at technical maturity defines the productivity 

character of the variety, both for green pods for consumption and for seed.The 

weight of pods, being of a quantitative character, is greatly influenced by 

environmental conditions and technological factors 

 Bruma S., in 2004, has highlighted that bean is a plant with high demands on 

heat. The optimal germination temperature is at 15 –180C, during the growing 

season requires temperatures of 15 – 250C, and blooming takes place in optimal 

conditions at 15 – 25 0C, the temperatures> 30 0Care unfavorable for blooming and 

fertilization. 

The main statistical indices of this character are presented in table 7. The 

average weight of the pod had values between 4.0 g and 5.5 g.with an average of 

the years of study 4.7 g. In those three years. the weight of the pod has shown a 

medium variability. with an average value of 17.9%.The range of variability for this 

character ranged between 3.9 g and 5.6 g. with a frequency of 74%. 

 
Table 7 

Variation of the weight of the pod (g) 

Indices 
Year 

Average per years 
2016 2017 2018 

   4 4.7 5.5 4.7 

s 0.784 0.879 0.859 0.84 

s% 19.6 18.7 15.6 17.9 

K=   ±s 3.2-4.8 3.8-5.6 4.64-6.4 3.9-5.6 

f  % 75 70 78 74 

 

 The number of pods per plant is another quantitative character that 

determines the productivity of the variety. character influenced by the 

environmental conditions and by the applied technology.The statistical indices of 

this character. for the dwarf bean variety Işalniţa 43. are presented in the table 8. 

The number of pods per plant showed variation from one year to another. ranging 

from 30.4 and 46.3. with an average value on three years of 40.1 pods per plant. In 
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all years. the coefficient of variability had high values. the average being of 27.1%. 

the character having a high variability. The range of variability ranged between 29.1 

and 51.1 pods per plant. the frequency being of 70%. 

Table 8 
Variability of number of pods / plant 

Indices 
Year 

Average per years 
2016 2017 2018 

   30.4 46.3 43.5 40.1 

s 7.366 13.54 12.084 10.99 

s% 24.2 29.2 27.8 27.1 

K=   ±s 23.0-37.8 32.8-59.8 31.4-55.6 29.1 -51.1 

f % 71 66 73 70 

 

The histograms of the analyzed character have asymmetrical curves, shifted 

to the left, with a non-uniform distribution around the mean value. When selecting 

the elite plants, those specimens that have a large number of pods on the plant will 

be forfeited, above the average of sampling sample. 

 

 
a 

 
b 

 
c 

Figure 4 (a, b, c). Curves of unimodal histograms of variation string of the pod 

number character in the period 2016-2018 

 



Annals of the Research - Development Station for Plant Culture on Sands Dabuleni, 
Volume 22

th
, 2018 

 

73 

 

CONCLUSIONS 

 

1. By the statistical analysis of the main quantitative characters of the Isalniţa 43 

dwarf been variety was highlighted the stability and homogeneity of these 

characters. 

2. The analyzed quantitative characters recorded the following average values 

and limits of variability: 

a. the plant height: x‾= 40.6 cm; x‾± s=35.1 - 46.1 cm; 

b. the length of the pod: x‾= 12.6 cm; x‾± s=11.6 – 13.6 cm; 

c. the width of the pod: x‾= 9.3 mm; x‾± s=8.1 – 9.4 mm; 

d. the thickness of the pod: x‾= 8.1 mm; x‾± s=7.6–8.7 mm; 

e. the thickness / width ratio of the pod: x‾= 0.88; x‾± s=0.81 – 0.93; 

f. the length of style: x‾= 13.3 mm; x‾± s=10.6 – 15.6 mm; 

g. the weight of the pod : x‾= 4.7 g; x‾± s=3.9 – 5.6 g; 

h. the number of pods per plant: x‾= 40.1; x‾± s=29.1- 51.1. 

3. Regarding the coefficient of variability of the main analyzed characters. low 

variability presented the length of the pods(7.7%). the width of the pod 

(6.3%). the thickness of the pod (7.1%) andthe thickness/width ratio of the 

pod (6.9%). medium variability present the height of the plant (13.4%). 

thelength of style(19.9%) and theweight of the pod (17.9%). and high 

variability recorded the number of pods per plant (27.1%). 
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INFLUENŢA DIFERITELOR SISTEME DE ÎNTREŢINERE A SOLULUI 

ASUPRA INTENSITĂŢII UNOR PROCESE FIZIOLOGICE LA SOIUL DE 

VIŢĂ DE VIE RIESLING ITALIAN CULTIVAT PE SOLURILE NISIPOASE 

DIN SUDUL OLTENIEI 

THE INFLUENCE OF DIFFERENT SOIL MAINTENANCE SYSTEMS ON 

THE INTENSITY OF SOME PHYSIOLOGICAL PROCESSES AT THE 

RIESLING ITALIAN GRAPEVINE VARIETY CULTIVATED ON THE SANDY 

SOILS OF SOUTHERN OLTENIA  

 

PARASCHIV Alina-Nicoleta, RĂŢOI Iulian, CROITORU Mihaela 

 

Cuvinte cheie: fotosinteză, transpiraţie, Riesling Italian, soluri nisipoase 

 

REZUMAT 

 

În perioada 2016 – 2018, la Staţiunea de Cercetare-Dezvoltare pentru Cultura 

Plantelor pe Nisipuri Dăbuleni s-au efectuat cercetări privind activitatea fiziologică a soiului 

de viţă de vie Riesling Italian, în vederea cunoaşterii condiţiilor optime de desfăşurare a 

unor procese fiziologice din plante. Condiţiile climatice, în corelaţie cu factorii agrotehnici 

studiaţi au influenţat activitatea fiziologică a plantelor de viţă de vie, condiţionând 

fenomenele de creştere şi producţie ale acestora. Rezultatele obţinute au arătat variaţii 

considerabile ale intensităţii proceselor de fotosinteză şi transpiraţie foliară, condiţionate 

de influenţa complexă a factorilor ecologici şi agrotehnici. În perioada analizată s-a 

evidenţiat anul 2018, condiţiile climatice ale acestui an influenţând favorabil activitatea 

metabolică a plantelor de viţă de vie, valorile fotosintezei fiind duble faţă de valorile medii 

descrise în literatura de specialitate (cuprinse între 18,52 – 23,16 µmol CO2/m
2/s). Cele 

mai bune condiţii pentru intensificarea proceselor de fotosinteză şi transpiraţie la soiul 

Riesling italian  au fost create de metoda de întreţinere a solului ,,minimum tillage’’. 

 

Keywords: photosynthesis, transpiration, Riesling italian, sandy soils 

 

ABSTRACT 

 

Between 2016 and 2018, research on the physiological activity of the Riesling 

italian grapevine variety was carried out at the Research and Development Station for 

Plant Culture on Sands from Dăbuleni, in order to know the optimal conditions for carrying 

out some physiological processes in plants. The climatic conditions, in correlation with the 

agro-technical factors studied, influenced the physiological activity of the vine plants, 

conditioning their growth and production phenomena. The results obtained showed 

considerable variations in the intensity of photosynthesis and foliar sweating processes, 

conditioned by the complex influence of ecological and agro-technical factors. During the 

analyzed period the year 2018 was highlighted, the climatic conditions of this year 
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influencing favorably the metabolic activity of the vine plants, the photosynthesis values 

being double compared to the average values described in the literature (between 18,52 - 

23,16 μmol CO2 / m2 / s). The best conditions for intensifying the photosynthesis and 

transpiration processes in the Riesling italian variety were created by the "minimum tillage" 

method. 

 

INTRODUCTION 

 

Knowing the optimum conditions for carrying out the physiological functions 

of the vine in order to satisfy them lies at the basis of the extension of viticulture 

(Petre Ionescu, G. Condei, 1986). The approach in terms of eco-physiology, the 

relationship between the vine and the environment provides a more comprehensive 

picture of the quantitative and qualitative potential of the vine (Ploae Marieta, P. 

Baniţă, 1997). The environmental conditions in which the vine lives as well as the 

factors of influence (ecological or agro-technical) concentrate in the leaves as an 

outbreak, influencing their activity and productivity (Kuniu D. Stoev, 1979; Ciorîia 

O., 1983). Previous research on physiological processes has revealed that the vine 

is a heliotrophic plant, characterized by the realization of the photosynthetic type 

C3, with a high absorption capacity. It uses well light energy and accumulates in 

grapes 170 - 270 g / l of sugars (Nedelcu P., 1967). In photosynthesis, light 

correlates directly with temperature and determines the intensity of photosynthesis.  

Polixenia Nedelcu (1967), comparing the varieties Roşioară, Riesling italian, 

Chasselas d’oré and Afuz Ali, cultivated on the sands of Tâmbureşti, concluded that 

photosynthesis is influenced by the orography of the field (dune and interdune), by 

the variety, the foliar surface, the position of the shoots on the plants, the position of 

the leaves on the shoots and by the planting distances. Analyzing the physiological 

behavior of grapevines cultivated on the sandy soils in southern Oltenia according 

to the soil maintenance method, Alina Paraschiv et al. (2017) found that the 

physiological processes of photosynthesis and foliar transpiration showed a diurnal 

and seasonal variation under the direct influence of the climatic conditions and 

studied agrotechnical factors (soil maintenance methods and irrigation regime). The 

intensity of photosynthesis was maximal in flowering and flower-binding 

phenophases, while foliar transpiration showed maximum values in intense fruit 

growth phenophase due to increased thermohydric stress. 

Sălăgeanu N. (1972) found that the diurnal variation of photosynthesis can be 

influenced by the transpiration process. Increased transpiration intensity determines 

hydric imbalance and blockage of assimilates in leaves, increasing protoplasm 

viscosity and inactivating chloroplasts. All researchers who studied grapevines 

photosynthesis noted that there was considerable variation in the intensity of this 

process, both within 24 hours and in different stages of vegetation. These changes 



Annals of the Research - Development Station for Plant Culture on Sands Dabuleni, 
Volume 22

th
, 2018 

 

77 

 

are conditioned by the complex influence exerted by a series of internal and 

external factors. 

During the period 2016-2018, at the Research-Development Center for  

Plants Culture on Sands from Dabuleni, researches were carried out on the 

intensity of the physiological processes of photosynthesis and transpiration, in 

correlation with the studied ecological and agrotechnical factors. 

 

 

 

MATERIALS AND METHODS 

 

The research was carried out at RDSPCS Dabuleni between 2016-2018, in a 

vineyard plantation (established in 2013), on the Riesling italian variety. The 

experience was placed in strips with the surface of the experimental plot of 0.14 ha. 

The experimental variants studied, which concerned the non-irrigated soil 

maintenance method, were: 

V1 - Black field (autumn plowing, spring plowing, 5 mechanical holes per 

interval, 3 hand holes per row, fertilization with N, P, K at optimal dose: 66 33 33). 

V2 - Partial mulching on the interval with mulch of marc (the marc is 

spreading on the interval with a layer thickness of 10 cm, post-emergence 

herbicidation in two phases, fertilization with N, P, K at a reduced dose of 50%: 33 

16 16 ). 

V3 - Total mulching with vegetal debris (straw or other vegetal remnants are 

spread over the interval and on the row, with a layer thickness of 10 cm, fertilization 

with N, P, K at the optimal dose: 66 33 33). 

V4 - Minimum tillage (autumn plowing, deep mechanical holes in spring, total 

post-emergence herbicidation 2-3 times, fertilization with N, P, K at optimal dose: 

66 33 33). 

During the vegetation period, determinations were made with the portable 

photosynthesis LC Pro+ device on diurnal variation of photosynthesis, foliar 

transpiration, temperature at the analyzed leaves and the amount of radiation in the 

photosynthesis, in two vegetative phenophases. The researches were performed 

on fertile shoots at leaves number 5-7 (medium level of shoots). At the same time, 

the main climatic elements were monitored: air temperature, relative air humidity, 

rainfall recorded during the vegetation period (at the RDSPCS Dabuleni weather 

station). 
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RESULTS AND DISCUSSIONS 

 

The analyzed period, 2016-2018, was climatically distinct, climatic conditions 

specific to each year of culture, in correlation with studied agrotechnical factors, 

directly influencing the physiological processes of the Riesling italian vine variety 

cultivated on the sands. Table 1 presents the main climatic elements recorded at 

the meteorological station of RDSPCS Dabuleni from May to September. The 

average temperatures recorded in the three study years were higher than the 

average multiannual temperature (1956-2016). The years 2016 and 2017 were 

extremely hot, with hot temperatures in the summer, maximum temperatures often 

exceeding 38-40 oC. These high temperatures, correlated with rainfall deficit, led to 

droughts, influencing the optimal development of vine plant metabolism. Except for 

May, the sum of precipitations recorded in the first two years of study was less than 

the sum of the multiannual precipitation (1956-2016). A significant amount of 

precipitations was recorded in July of 2017, but this amount accumulated in three 

consecutive days, followed by very long periods without precipitation.  

Table 1 

Climate conditions from 2016-2018 period, recorded at the Dăbuleni 
RDSPCS weather station 

Year  Climatic Element Month  

May June  July  August September 

 
 

2016 

Medium temperature (
o

C) 16.8 23.6 24.8 23.5 20,4 

Minimun temperature (
o

C) 5.5 11 11.4 16.1 5,1 

Maximum temperature (
o

C) 32.9 37.3 38 38 34,1 

Precipitation (mm) 104.4 53.2 31.6 1 37,6 

Relative humidity (%) 82.22 72.68 65 68.3 71 

 
 

2017 

Medium temperature (
o

C) 17.8 24 24.8 24.8 20,21 

Minimun temperature (
o

C) 4.7 12.9 13.3 11 6,7 

Maximum temperature (
o

C) 31.4 41.2 40.8 40.4 36,9 

Precipitation (mm) 78.6 17.4 120.8 28.8 18,2 

Relative humidity (%) 77 67.05 65.01 63 66 

 
 

2018 

Medium temperature (
o

C) 20.7 22.5 23.6 25.1 21,6 

Minimun temperature (
o

C) 10.6 9.0 14.1 14.1 14,0 

Maximum temperature (
o

C) 31.8 35.7 34.9 35.7 30,7 

Precipitation (mm) 106.6 195.2 147.9 30 12,6 

Relative humidity (%) 73 79 79.2 73.2 67,8 

Multiannual average temperature (1956-
2016) 

16,8 21.6 23.1 22.4 17.8 

Multiannual sum of precipitation (1956-
2016) 

62,12 69.30 53.15 37.28 47.83 
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The uneven weather distribution of precipitation represents a major 

disadvantage even for vine, especially if we take into account the fact that the 

studied experience was placed on a sandy soil with a very low water retention 

capacity and in a non-irrigated regime. 

The year 2018, on the other hand, was a warm year, but rich in rainfall, the 

monthly sums being much higher compared to the multi-annual sum of 

precipitation. As a result of good water supply, vine plants have intensified their 

physiological processes at the foliar level, but excess moisture also has a number 

of disadvantages related to the higher disease frequency and additional 

phytosanitary treatments. 

According to the literature, net vine photosynthesis shows an average value 

of 11.6 μmol CO2/m
2/s (Gucci R. et al., 1990), for this physiological process the 

optimal temperature being between 25 and 35 oC. 

The results obtained at RDSPCS Dabuleni on the diurnal variation of 

photosynthesis and foliar transpiration at the Riesling italian variety in the 

phenophase of fruits formation and growth (June 15 – July 1st) are presented in 

Figure 1. The studied physiological processes were directly influenced by light and 

air temperature: the intensity of photosynthesis generally corresponded to the 

values of solar radiation, and the foliar transpiration increased in intensity directly 

proportional to the temperature level. In this phenophase of vegetation, the lowest 

intensity of the photosynthesis process was recorded in 2017. This phenomenon 

can be attributed to the reduced amount of radiation active in photosynthesis, which 

directly influenced the degree of opening of the stomata and implicitly the exchange 

of gas at the cellular level. At the opposite pole was 2018, with a rate of 

photosynthesis between 22.74 - 29.14 µmol CO2/m
2/s. 

The complexity of the interaction between solar radiation and temperature led 

to the overheating of the leaves and consequently to the intensification of 

transpiration process after lunch, the highest values being recorded at 1500. The 

results showed that the best conditions for the intensification of transpiration were 

ensured by the 2018 year. 
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Year Active radiation in the 

photosynthesis (µmol/m2/s) 

Temperature (oC) 

9 

o’clock 

12 

o’clock 

15 

o’clock 

9 

o’clock 

12 

o’clock 

15 

o’clock 

2016 1456 1650 1768 33 34.3 41.6 

2017 151 346 1651 23.7 29.1 32.4 

2018 1250 1759 1657 28.6 36.5 33.5 
 

Figure 1. Daily variation of photosynthesis and foliar transpiration in the 
formation and growth phenophase of grape berries (June 15 – July 1st) 

 
At the beginning of fruit maturation, the intensity of the two physiological 

processes analyzed was generally lower compared to the previously analyzed 

phenophase. In this phenophase of vegetation, between the three years of study, 

there were differentiations related to the time of recording the maximum 

photosynthetic (Figure 2). In 2016, diurnal variation of photosynthesis recorded a 

bimodal curve, with two maxims at 900 and 1500 o’clock. In 2017 photosynthesis was 

carried out after a unimodal curve, with the maximum value recorded at 15 o'clock, 

and in 2018 the curve of photosynthesis was unimodal, but showed a tendency to 

decrease the intensity of photosynthesis from 9 o'clock to 15 o'clock. 

Also the diurnal variation of foliar transpiration has been differentiated 

according to the year of culture. The highest values were recorded in 2017, with the 

maximum diurnal at 15 o'clock (5.93 mmol H2O/m2/s), and the lowest intensity of 

this physiological process was recorded in 2018, with the maximum daily at 15 

o'clock (2.69 mmol H2O/m2/s). 
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Year Active radiation in the 

photosynthesis (µmol/m
2
/s) 

Temperature (
o
C) 

9 o’clock 12 o’clock 15 o’clock 9 o’clock 12 o’clock 15 o’clock 

2016 955 1354 1535 29.2 34.6 34 

2017 127 877 1775 26.1 34 36.8 

2018 1213 1617 132 25.8 33.4 37.6 
 

Figure 2. Daily variation of photosynthesis and foliar transpiration at the 
beginning of fruit maturation 

 
Similar research on the daily variations of photosynthesis was carried out by 

Georgescu I. M. in 1960. He conducted research on the varieties Aligoté, 

Tămâioiasa românească and Riesling italian, in different phases of vegetation, the 

results obtained by highlighting that in the first phases of vegetation (until 

flowering), the intensity of photosynthesis gradually increased, reaching the 

maximum values at 13 o'clock. During the blossom, maximum photosynthesis was 

found in the afternoon, at 13, 16 and 19 o'clock, and after flowering, during the 

intensive growth of the berries, during baking and after harvesting photosynthesis 

has as a rule recorded two maxims: the first before noon (around 10 o'clock) and 

the second at 16 o'clock. The author also mentions some interconditions between 

the intensity of photosynthesis and the fluctuation of daily temperatures and air 

humidity. At the beginning of vegetation, the maxima of photosynthesis coincide 

with higher temperatures, and later the maxima are recorded at considerably lower 

temperatures. 

The results on the influence of the soil maintenance method on the intensity 

of foliar photosynthesis and transpiration are presented in Figure 3. The climatic 

conditions specific to each year of culture have determined only the change of the 

maximum threshold of the physiological processes intensity, but between the 

different soil maintenance variants the unfolding of the photosynthesis was after a 

similar curve. Achieving an average of the results obtained in the three years of the 
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study, it was found that the rate of photosynthesis was between 13.24 μmol 

CO2/m
2/s in the black field and 18.38 μmol CO2/m

2/s at plants from the variant with 

minimum tillage. Foliar transpiration showed average values ranging from 4.70 

mmol mmol H2O/m2/s at the plants of the variant with mulch of marc and 5.34 mmol 

of mmol H2O/m2/s at the plants from variant with the minimum tillages. 

 

 

Figure 3. Variation of the physiological processes studied at the Riesling 
italian variety according to the soil maintenance method 

 
 

CONCLUSIONS 

 
1. Under natural environmental conditions, the influences of different 

ecological and agrotechnical factors on the physiological activity of vine 

plants have caused notable changes in photosynthesis and 

transpiration processes. 

2. The lowest intensity of the studied physiological processes was 

registered in 2017, due to the high temperature and solar radiation 

amplitudes active in photosynthesis, as well as the severe drought. 

3. The year 2018 has positively influenced the intensive development of 

photosynthesis and transpiration processes, an important role being 

given to the good water supply of foliar mesophyll. 

4. The plants from the variant with minimal tillage recorded average 

photosynthesis values of 18.38 μmol CO2/m
2/s, this method of soil 

maintenance providing the best conditions for intensifying the 

physiological activity of plants. 

5. Transpiration process recorded mean values between 4.70 mmol 

H2O/m2/s at plants from the variant with mulch of marc and 5.34 mmol 
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H2O/m2/s at plants from the variant with minimal tillage, the complexity 

of light interaction (by quantity and its quality) and temperature 

resulting in overheating of leaves and intensification of water loss at 

the foliar level (especially after lunch time). 
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CERCETĂRI PRIVIND DEPENDENȚA PRODUCȚIEI DE STRUGURI DE 

UNELE ELEMENTE CLIMATICE LA DIFERITE SOIURI PENTRU VINURI 

ROȘII ÎN ZONA SOLURILOR NISIPOASE DIN SUDUL OLTENIEI 

RESEARCH ON DEPENDENCE OF GRAPES PRODUCTION BY SOME 

CLIMATE ELEMENTS AT DIFFERENT VARIETIES FOR RED WINE IN 

THE AREA OF SANDY SOILS IN THE SOUTHERN OLTENIA 
 

RĂȚOI  Iulian  

 

 

Cuvinte cheie: viță de vie, temperatură negativă, precipitații abundente 

 

REZUMAT 

 

Din punct de vedere climatic, în perioada 2012-2017 unul singur an a fost normal pentru 

vița de vie, anul 2013, an în care temperatura minimă absolută a fost de -18,10C, 

temperatură care nu a afectat viabilitatea mugurilor principali. 

Din punct de vedere al producției de struguri medii, s-a remarcat soiul Novac, care a 

realizat o producție de struguri de 15433 Kg/ha, urmat, sub acest aspect, de soiul Codană, 

cu o producție de struguri de 14429 Kg/ha. Soiurile Pinot noir și Cabernet Sauvignon Cl. 

33 Vl., au realizat cele mai mici producții de struguri de 5801 Kg/ha și respectiv 4223 

Kg/ha.  Soiurile cu greutatea a 100 boabe cea mai redusă sunt cele care au înregistrat 

producția de struguri cea mai mică, respectiv cu valori de la 110 g până la 140 grame 

pentru  soiul Cabernet Sauvignon Cl. 33 Vl., și cu valori de la 140 g până la 196 grame 

pentru  soiul Pinot noir. Soiul care a realizat cea mai ridicată producție a înregistrat și 

boabele de strugure cu cea mai mare greutate, respectiv soiul Novac cu o greutate de 

220-280 g/100 boabe. Conținutul de zaharuri a înregistrat valori cuprinse între 164 g/l la 

soiul Codană și 200 g/l la soiul Novac, valoare superioară  soiurilor Pinot noir, Cabernet 

Sauvignon Cl. 33 Vl. și Busuioacă de Bohotin. În ceea ce privește conținutul de zaharuri la 

unitatea de suprafață, soiul Novac a depășit majoritatea soiurilor cu 23-33%, iar soiurile 

Pinot noir, Cabernet Sauvignon Cl. 33 Vl. și Busuioacă de Bohotin, cu 64-77 %. 

Aciditatea titrabilă a strugurilor a înregistrat, valori optime la soiurile Haiduc, Cabernet 

Sauvignon Cl. 33 Vl. și Cristina. Cu valori apropiate de optim au fost soiurile Băbească 

neagră, Mamaia, Novac, Arcaș, Pinot noir și Busuioacă de Bohotin. Soiurile cu un conținut 

mai redus în aciditate titrabilă au fost Pandur, Codană și Amurg.  
 

Key words: vine, negative temperature, abundant rainfall 

 

ABSTRACT 

 

From the climatic point of view, in 2012-2017 one was normal for vines, the year 2013, the 

year in which the minimum absolute temperature was -18, 10C, temperature did not affect 

the viability of main buds. In terms of average grape production, the Novac variety was 
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remarked, which achieved a grape production of 15433 Kg / ha, followed by the Codană 

variety, with a grape production of 14429 Kg / ha. The Pinot noir and Cabernet Sauvignon 

Cl. 33 Vl. varieties achieved the smallest grape production of 5801 Kg / ha and 4223 Kg / 

ha respectively. 

The varieties with the smallest weight of 100 grape berries are the ones with the lowest 

grape production, with values ranging from 110 grams to 140 grams for the Cabernet 

Sauvignon Cl. 33 VL. variety, and with values from 140 grams to 196 grams for the Pinot 

noir variety. The variety that achieved the highest production also owns the grape berries 

with the greatest weight, namely the Novac variety with a weight of 220-280 g / 100 grape 

berries. 

The sugar content, registred values between 164 g / l to Codană variety and 200 g / l to 

Novac variety, superior value to the varieties Pinot noir, Cabernet Sauvignon Cl. 33 Vl. and 

Busuioacă de Bohotin. Concerning the sugar content at the surface unit, the Novac variety 

exceeds most of the varieties by 23-33%, and Pinot noir, Cabernet Sauvignon Cl. 33 Vl. 

and Busuioaca de Bohotin varieties by 64-77%. 

The grapes titratable acidity has recorded optimal values at the varieties Haiduc, Cabernet 

Sauvignon Cl. 33 Vl. and Cristina. With values close to the optimal were Băbească neagră, 

Mamaia, Novac, Arcaș, Pinot noir and Busuioacă de Bohotin varieties. The varieties with a 

lower content in titratable acidity were Pandur, Codană and Amurg 

 

INTRODUCTION 

 

The vineyard culture, in the area of sandy soils in southern Oltenia, represents a 

traditional, ancient preoccupation, which, after 1970, is practiced by modern 

technologies. The vine as a perennial plant is dependent on climatic conditions 

throughout the year. 

The evolution of climatic factors has an important impact on the quantity and quality 

of grapes (Enache Viorica et al., 2009, Popescu Agatha, et al., 2010). 

The main climatic elements of a region are not a constant in time (Olteanu I, 1994; 

Olteanu I., et al., 2002; Mărăcineanu L.C. et al., 2005), and among the main risk 

factors of vine culture are found negative minimum temperatures during the active 

rest period (Ratoi I, 2017). 

The active period of vegetation is determined by climatic conditions and especially 

by temperature (Ţârdea C., Dejeu L., 1995), and each phenophase is characterized 

by an optimal level of the factors that influence the intensity of the respective 

process and which is decreasing as the values of the factors tend towards the 

minimum or maximum level (Oşlobeanu M. et al., 1980). 

Grape production and its quality are influenced by climatic and temperature 

variations throughout the vegetation period (Băducă Câmpeanu C., et al., 2016). 
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MATERIALS AND METHODS 

 

The experience was established in the year 2010. The following varieties were 

planted:  Haiduc, Codana, Mamaia, Novac, Cabernet  Sauvignon 33 Vl., Cristina, 

Pandur, Arcaş, Amurg, Pinot noir, Busuioacă de Bohotin, Băbească neagră. 

The planting density is 3787 vine plants / hectare, density which emerges from the 

planting distances of 2.2 / 1.2 m. 

Observations and experimental determinations was aimed at: 

- the production of grapes; 

- its quality (the weight of 100 grape berries, the sugar content and the total 

titratable acidity of the grape berries); 

- sugar content per unit area. 

 

RESULTS AND DISCUSSIONS 

 

In the period 2012-2017, conditions were not very favorable for the vine (Table 1). 

Of the 6 years of study, only 2013 was normal for the vine, from a climatic point of 

view. In this year (2013) the absolute minimum temperature was -18.1 °C, 

temperature that did not affect the viability of the main buds. In 4 years the 

recorded temperatures were below the limit of resistance of buds and other organs 

of vine, namely the year 2012, when the absolute minimum temperature was -24.3 

°C, 2015 with an absolute minimum temperature - 25.1 °C and the years 2016 and 

2017, when an absolute minimum temperature of -23.4 °C was recorded. In these 

four years, only a part of the buds that lay in the snow layer resisted, snow layer 

thickness being 25-30 cm. 

Table 1  

The main climatic data from the 2012-2017 period 
Year  Temperature  (°C) Precipitation (mm) 

Snow layer 

thickness (cm) 
Minimum Maximum Annual April to 

September period 

Multiannual 

2012 -24.3 42.6 383.5 230.8 578.5 25 

2013 -18.1 38.4 451.5 307.8 588.4 15 

2014 -14.1 37.6 994 640.7 546.8 25 

2015 -25.1 39.2 748.9 398 555.0 30 

2016 -23.4 38 748.9 297.4 554.9 30 

2017 -23.4 41.2 804.7 326.6 559.0 35 

 

In 2014, although the vineyard did not suffer due to the minimum temperatures, 

grape production was affected by the main diseases of the grapevine, Plasmopara 

viticola and Uncinula necator, due to the abundance of precipitation, 994 mm 

annually, and 640.7 mm during the period of vegetation, well above the multiannual 
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average, and phytosanitary treatments performed could not prevent the attack that 

was quite virulent. 

Experimental observations and determinations have been made regarding grape 

production and its quality (the weight of 100 grape berries, total sugars and total 

titratable acidity). We have not considered grape production since 2012, as it was 

the third year since planting, the year of vine bush formation. In 2013, characterized 

as a normal year for vineyards, from the climatic point of view, all varieties showed 

close to the genetic production potential of the variety (Table 2). The higher 

production of grapes in 2017, even if were recorded temperatures below the limit of 

resistance of the main buds , is due to the fact that 2 strings have been protected 

from each plant by covering with earth. 

The average weight of 100 grape berries is a characteristic of the variety, but it 

depends on other factors: grape load on the vine plant, applied agrotechnics, 

weather conditions, etc. (Table 3). It records different values from one variety to 

another, from one year to the next, and even the position of the grape berries within 

the bunch.  

Table 2 

Production of grapes at some varieties of vines with grapes for red wine  

in the 2013-2017 period 

 

 The varieties with the smallest weight of 100 grape berries are the ones with 

the lowest grape production, with values ranging from 110 grams to 140 grams for 

the Cabernet Sauvignon Cl. 33 VL. variety, and with values from 140 grams to 196 

grams for the Pinot noir variety. The variety that achieved the highest production 

also owns the grape berries with the greatest weight, namely the Novac variety with 

a weight of 220-280 g / 100 grape berries. 

Variety  Year  Average  

2013 2014 2015 2016 2017 

Băbească neagră 20455 7953 1363 7914 14796 10496 

Haiduc 21212 7574 6816 10603 19692 13173 

Codană 22728 7953 6740 14655 20071 14429 

Mamaia 18940 7195 2575 12913 12497 10824 

Novac 21212 7574 4072 24615 19692 15433 

Cabernet Sauvignon Cl. 33 Vl. 6818 3787 1045 3029 6437 4223 

Cristina 21212 5680 5074 15527 15526 12603 

Pandur 21591 6816 2196 16662 16662 12797 

Arcaş 21212 7195 4392 9088 16662 11709 

Amurg 23106 8331 2953 12875 17041 12861 

Pinot noir 10227 3408 2120 5680 7574 5801 

Busuioacă de Bohotin 11742 4544 1060 4544 12118 6801 
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The content of sugars, a determining factor in the quality of the wines obtained, is 

also a character of the variety, being dependent on the the grape load on the vine 

plant, the agrotechnics applied, the weather conditions, the diseases attack, the 

harvest period, etc. 

 

Table 3 

The weight of 100 grape berries at some varieties of vines with grapes for red 

wine in the 2013-2017 period 
Variety  Year  Limit 

values (g) 2013 2014 2015 2016 2017 

Băbească neagră 205 224 303 251 286 205-303 

Haiduc 180 160 221 192 286 160-286 

Codană 188 230 303 220 276 188-303 

Mamaia 196 236 253 236 266 196-253 

Novac 220 250 288 264 236 220-288 

Cabernet Sauvignon Cl. 33 Vl. 110 120 132 141 148 110-148 

Cristina 192 150 225 266 192 150-225 

Pandur 153 168 220 252 250 153-252 

Arcaş 150 188 142 199 170 150-199 

Amurg 208 284 341 154 280 154-284 

Pinot noir 140 147 196 181 194 140-196 

Busuioacă de Bohotin 202 204 276 218 248 202-276 

 

Depending on the variety, the average sugar content ranged from 164 g / l to 

Codană variety and 200 g / l to Novac variety, superior value to the varieties Pinot 

noir, Cabernet Sauvignon Cl. 33 Vl. and Busuioacă de Bohotin  (table 4).  

Table 4 

 Sugar content of grapes (g / l), at some varieties of vines with grapes for red 

wine in the 2013-2017 period 
Variety  Year  Average  Sugar content 

(Kg/ha) 2013 2014 2015 2016 2017 

Băbească neagră 204 165 159 214 186 189 1387 

Haiduc 193 155 170 173 182 178 1641 

Codană 164 150 160 160 164 164 1656 

Mamaia 217 166 165 163 177 179 1356 

Novac 211 192 180 191 209 200 2160 

Cabernet Sauvignon Cl. 33 Vl. 231 174 189 187 197 196 579 

Cristina 206 172 156 193 193 182 1605 

Pandur 191 169 181 162 184 179 1603 

Arcaş 220 164 173 178 197 189 1549 

Amurg 193 182 180 183 193 187 1683 

Pinot noir 224 173 183 184 220 195 792 

Busuioacă de Bohotin 193 188 180 191 206 196 933 

 

Concerning the sugar content at the surface unit, the Novac variety exceeds most 

of the varieties by 23-33%, and Pinot noir, Cabernet Sauvignon Cl. 33 Vl. and 
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Busuioaca de Bohotin varieties by 64-77%. The titratable acidity of grapes gives 

wines, along with alcohol, a balanced or less balanced taste. During the 5 years of 

study, some varieties analyzed have titratable acidity values which, only in some 

years, fall within the norms required by the legislation, namely 4.5-9 g / l H2SO4. 

The main cause is, besides the potential of the variety, the climatic particularity of 

the area, with very high temperatures during grape maturation. 

Table 5 

Total titratable acidity (g / l H2SO4) at the time of grapes harvesting at some 

varieties of vines with grapes for red wine in the 2013-2017 period 

Variety  Year  Limit 

values (g) 2013 2014 2015 2016 2017 

Băbească neagră 4.7 6.2 5.2 4.2 5.1 4.2 - 6.2 

Haiduc 4.5 6.4 5.0 5.4 4.6 4.5 - 6.4 

Codană 3.6 4.5 3.6 5.0 4.5 3.6 - 5.0 

Mamaia 4 4 4.0 4.4 4.7 4.0 - 4.7 

Novac 4.1 5.5 4.5 4.2 4.6 4.1 - 5.5 

Cabernet Sauvignon Cl. 33 Vl. 5.0 6.5 5.6 5.1 5.0 5.0 - 6.5 

Cristina 5.1 5.4 5.5 5.0 4.5 4.5 - 5.5 

Pandur 4.9 6.2 3.8 4.5 5.2 3.8 - 6.2 

Arcaş 4.4 5.7 5.5 5.2 4.7 4.4 - 5.7 

Amurg 3.7 5.6 4.1 4.8 4.5 3.7 - 5.6 

Pinot noir 5.0 4.0 5.0 4.0 4.8 4.0 - 5.0 

Busuioacă de Bohotin 5.2 4.0 5.2 4.8 4.4 4.0 - 5.2 

 

Of these varieties, were remarked, with good values in all the analyzed years, the 

varieties: Haiduc, Cabernet Sauvignon Cl. 33 Vl. and Cristina (Table 5). With values 

close to the optimal were Băbească neagră, Mamaia, Novac, Arcaș, Pinot noir and 

Busuioacă de Bohotin varieties. The varieties with a lower content in titratable 

acidity were Pandur, Codană and Amurg.  

 

CONCLUSIONS 

 

1. Of the 6 years in which observations were made, only one year was normal 

for the vine, from a climatic point of view, 2013, year in which the absolute 

minimum temperature was -18.10 °C, temperature that did not affect the 

viability of the main buds. In 4 years the recorded temperatures were below 

the limit of resistance of buds and other organs of vine, namely the year 

2012, when the absolute minimum temperature was -24.3 °C, 2015 with an 

absolute minimum temperature - 25.1 °C and the years 2016 and 2017, when 

an absolute minimum temperature of -23.4 °C was recorded. 

2. From the point of view of the average grape production, over the 5 years, the 

Novac variety was remarked, which achieved a grape production of 15433 Kg 
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/ ha, followed by the Codană variety, with a grape production of 14429 Kg / 

ha. On the last places were the Pinot noir and Cabernet Sauvignon Cl. 33 Vl. 

varieties, with grape productions of 5801 Kg / ha and 4223 Kg / ha 

respectively.  

3. The average weight of 100 grape berries has recorded different values from 

one variety to another, from one year to the next, and even from one vine 

plant to another. The varieties with the smallest weight of 100 grape berries 

are the ones with the lowest grape production, with values ranging from 110 

grams to 140 grams for the Cabernet Sauvignon Cl. 33 VL. variety, and with 

values from 140 grams to 196 grams for the Pinot noir variety. The variety 

that achieved the highest production also owns the grape berries with the 

greatest weight, namely the Novac variety with a weight of 220-280 g / 100 

grape berries. 

4. The sugar content, depending on the variety, ranged from 164 g / l to Codană 

variety and 200 g / l to Novac variety, superior value to the varieties Pinot 

noir, Cabernet Sauvignon Cl. 33 Vl. and Busuioacă de Bohotin. Concerning 

the sugar content at the surface unit, the Novac variety exceeds most of the 

varieties by 23-33%, and Pinot noir, Cabernet Sauvignon Cl. 33 Vl. and 

Busuioaca de Bohotin varieties by 64-77%. 

5. The titratable acidity has recorded during the 5 years of study, values which, 

only in some years, fall within the norms required by the legislation, namely 

4.5-9 g / l H2SO4. Of the studied varieties, were remarked, with good values 

in all the analyzed years, the varieties: Haiduc, Cabernet Sauvignon Cl. 33 

Vl. and Cristina. With values close to the optimal were Băbească neagră, 

Mamaia, Novac, Arcaș, Pinot noir and Busuioacă de Bohotin varieties. The 

varieties with a lower content in titratable acidity were Pandur, Codană and 

Amurg. 
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VARIABILITATEA PRINCIPALELOR CARACTERE CANTITATIVE LA 

SOIUL DE MAZARE DE GRĂDINĂ  IȘALNIȚA 60 

VARIABILITY OF THE MAIN QUANTITATIVE CHARACTERS AT THE 

IȘALNIȚA 60 GREEN PEASE VARIETY 

 
SFÎRLOAGĂ Loredana Mirela,  PINTILIE Ioan,  NOVAC Mihaela-Gabriela 

 
 

Cuvinte cheie: mazăre, selecție conservativă, variabilitate. 

 

REZUMAT 
 

Cercetările efectuate la SCDCPN Dăbuleni,  în perioada 2015 - 2017 privind 

variabilitatea principalelor caractere cantitative, la soiul de mazăre de grădina Ișalnița 60 

au scos în evidență rezultate diferențiate, în funcție de condițiile climatice ale fiecărui an 

de studiu. Prin analiza statistică a principalelor caractere cantitative, soiul de mazăre de 

grădină Ișalnița 60 a prezentat o populație cu un coeficient de variabilitate (s%) mijlociu 

pentru majoritatea caracterelor. Calculul și analiza variabilității au evidențiat o variabilitate 

mijlocie de 15,4% pentru caracterul număr total de internodii, variabilitate mică de 9,3% 

pentru caracterul lungimea păstăii, o variabilitate mijlocie de 18,9 % pentru caracterul 

număr de boabe pe păstaie și o variabilitate mijlocie de 14,3% pentru  caracterul număr de 

boabe verzi (randament). Studiul parametrilor coeficienților de variație genotipică și 

fenotipică sunt utilizați pentru detectarea cantității de variabilitate genetică prezentă în 

germoplasmă, iar estimarea corectă a  variabilității genetice constituie o condiție esențială 

în cadrul programului de ameliorare și producere de sămânță. 
 

Key  words: peas, conservative selection, variability. 
 

ABSTRACT 
 

The researchs carried out at SCDCPN Dăbuleni between 2015 and 2017 on the 

variability of the main quantitative characters at Isalniţa 60 pea variety revealed 

differentiated results, depending on the climatic conditions of each year of study. By 

statistical analysis of the main quantitative characters, the on Isalniţa 60 peas garden peas 

variety presented a population with a coefficient of variability (s%)  middle for most 

characters. The variability calculation and analysis revealed a median variability of 15.4% 

for the character the total number of internodes, a small variability of 9.3% for the 

character the length of the pod, a medium variability of 18.9% for the character the number 

of grains on the pod, and a variability middle of 14.3% for the character the number of 

green pea  (yield). The study of parameters of genotypic and phenotypic variation 

coefficients are used to detect the amount of genetic variability present in germplasm and 

the correct estimation of genetic variability is an essential condition in the seed 

improvement and seed production program. 
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INTRODUCTION 

Vegetables have made great success both in terms of increasing production 

and diversifying and the rescheduling of the assortment, ensuring a significant 

increase in the consumption of vegetables (Vâlceanu Gh., 1968). 

Peas (Pisum sativum L.) is one of the most important leguminous for   seeds, 

used in both human and animal food (Ancuţa Bărbieru, Daniela Niţă, 2014). 

Worldwide, it is a  top vegetable. In the U.S., about 90% of the pea-cultivated 

area is used in processing. Canada has in recent years become the largest pea 

producer, so in 2007 it contributed 29% (3 million tonnes) from world of pea 

production (Jha et al., 2013). 

In our country, the garden peas is often cultivated in the country, which 

completes the assortment of seeds for the consumption of seeds. 

Peas and beans are high nutritive vegetables, high in protein, carbohydrates, 

high in calcium, iron, phosphorus and also in vitamins A, B2, B6, C. In addition to 

the importance of food, these species make it possible to use the land intensively 

by practicing successive crops, are fully mechanized crops, let  the  ground clean of 

weeds  , enriched in nitrogen, vegetable residues being used in animal feed 

(Ceauşescu I., et al., 1980 ). Due to its high protein content, peas have therapeutic 

properties and are recommended for children and individuals with particular 

physical effort. The green stems are a valuable feed for animal feed or can be used 

as a green fertilizer that enriches the soil in nitrogen (Ciofu Ruxandra et al., 2003). 

The Isalnita 60 variety was homologated in the spring of 1980 at the 

Vegetable Research Center - Işalnita. The Isalnita 60 variety is earlier 7 to 10 days 

earlier than the early varieties grown in our country, being classified as a variety. 

Diana Chetreanu, 2019 recommend him as a mid-early variety with a 

vegetation period of 90 days. It is suitable for autumn sowing and has a productive 

potential of 5 to 6 t of green grains / ha. The main method of maintaining the initial 

genetic structure of varieties is artificial selection. 

Unlike the selection applied in the breeding process, where the purpose of 

the selection is to create the most favorable balance in the genetic structure, the 

selection in the seed production process has the role of maintaining the soil 

structure. 

 

MATERIALS AND METHODS 

In period 2015 - 2017, at SCDCPN Dăbuleni, have been performed out 

research in a conservative selection experience at Isalniţa 60. The experience has 

been placed on sandy soil characterized by a large content of coarse sand, low 
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content of clay and humus,  which gives sandy soils a high permeability, even 

excessive for water and air, but a low water retention capacity. 

Conservative selection has a decisive role in seed quality. The conservative 

selection of garden pea varieties Isalniţa 60 aims to maintain the genetic structure 

within the limits established by the author - the maintainer of the respective 

varieties and the production of seed from the biological category "Base" 

corresponding to the needs of the production. 

Conservative selection of garden pea includes the following links: field of 

choice, pre-seed field (PB), base seed field (B) and certified seed field (C). An 

individual selection with one choice is applied in the selection field, followed in the 

other fields by a mass selection by negative characters. 

During the experimentation period the technology of cultivating the pea on 

the sandy soil was applied. At the harvest maturity when the harvest was made, the 

sample was made, taking 100 healthy, vigorous, elite plants. 

During the vegetation period, have been performed phenological 

observations and biometric measurements according to UPOV were made as 

follows: strain length (cm), number of knots up to the first flower, total number of 

knots per stem, number of pods on the plant, the length of the pod (cm), the width 

of the pod (mm), the thickness of the pod (mm), the weight of the pod (g), the 

number of grains in the pod, the yield (%) in the green peas  Isalnita 60. 

The biometric measurements recorded were the basis for the creation of 

variation strings for the studied characters. The data were processed statistically, 

determining the following parameters: arithmetic mean (x), standard deviation (s), 

showing the degree of dispersion of the individual values of a character versus the 

arithmetic mean, the coefficient of variability (s%), which is the value of the 

standard deviation expressed as a percentage of the arithmetic mean and the 

degree of dispersion or the range of variability (k). Maintaining the qualitative and 

quantitative characteristics of the variety within the limits of variability, ie ensuring 

its identity, uniformity and stability, is achieved through conservative selection 

works. 

 

RESULTS AND DISCUSSIONS 

Estimating the genetic variability present in a germplasm of a culture is a 

prerequisite for designing an effective reproductive program (Parkash, 2012). 

Therefore, the improvement of any culture is based on the extent of genetic 

variation and the degree of improvement depends on the extent of the beneficial 

genetic variability available (Shirshat et al., 2007). For any initiation of reproduction 

work, it is necessary to evaluate the genetic variability present in native genotypes 

for yield and its components.  
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Parameters of genotypic and phenotypic variation coefficients are useful for 

detecting the amount of variability present in germplasm (Datta and Das, 2013). 

The results obtained during the three years of study were differentiated according 

to the climatic conditions of each year. The variability of the total number of 

internodes to Isalniţa 60 pea variety is shown in Table 1. In the three years of study, 

for the total number of internodes, the arithmetic mean (x ) was 13.2 and the 

coefficient of variability ( s%) was 15.4%, indicating a moderate variability for this 

character. 

Table 1 

Variability of total number of internodes at Isalnita 60 variety 

Indices 
The year 

x  years 
2015 2016 2017 

x  12.7 13.8 13.1 13.2 

s 2.2 1.5 2.4 2.0 

s% 17.1 10.7 18.6 15.4 

k= x  ± s 10.5-14.8 12.9-15.3 10.6-15.5 11.3-15.2 

 

  

 
a 

 
b 

 
c 

Figure 1 (a, b, c). The curves of the unimodal histograms of the character 
variation string, the total number of internodes in the period 2015-2017 
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From the graphical representation of the character variation string, the total 

number of internodes in the three years of study (Figures 1-a, b, c)  have been 

highlighted the curves of unimodal histograms almost symmetrical with the 

distribution of individuals uniformly around the mean. To  the  character, the length 

of the pods (cm), the peas variety elites Işalniţa 60, recorded values of 6.9 cm, 7.1 

cm and 6.2 cm respectively, with an average of 3 years of study of 6.7 cm (table 2). 

The coefficient of variability showed low values, respectively 9.3%, a result that 

reveals that Isalniţa 60 variety shows little variability regarding this character. 

Table 2 

Variability of pod length (cm) 

Indices 
The year 

x  years 
2015 2016 2017 

x  6.9 7.1 6.2 6.7 

s 0.6 0.7 0.5 0.6 

s% 8.9 10.6 8.5 9.3 

k = x  ± s 6.3-7.5 6.4-7.9 5.7-6.7 6.1-7.3 
  

 The graphical representation of the variation string of the length of the pod 

represents a unimodal, asymmetric curve (Figure 2-a, b, c) shifted to the left, to 

small and medium values of the character under the conditions of 2015 and 2016, 

with the exception of 2017 which highlights a bimodal curve. 
 

a 
 

b 

 

c 

Figure 2 (a, b, c). The curves of the unimodal histograms of the character 
variation string, the length of the pod in the period 2015-2017 
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The length of the pod is a character that determines productivity, and this 

character is influenced by climatic conditions and technology. Temperatures 

contained between 25-30 ° C are considered optimal for plant growth and 

development. Temperatures above 35 ° C are harmful, especially during flowering, 

in that it prevents normal flowering and favors attack of ladybug (Bruma S., 2004). It 

can be noticed that the Isalniţa 60 peas variety has manifested during the course of 

the conservative selection a medium variability in terms of the number of grains on 

the pod, expressed by mean values of the coefficient of variability, namely 18.9% 

but very close to between them  from one year to another (Table 3). 

 

Table 3 

Variability of the number of grains on the pod 

Indices 
The year 

x  years 
2015 2016 2017 

x  6.0 5.7 6.0 5.9 

s 1.2 1.0 1.0 1.0 

s% 20.5 18.1 18.1 18.9 

k =x  ± s 4.8-7.2 4.7-6.7 4.9-7.0 4.8-6.9 

 

 

 
a 

 
b 

 
c 

Figure 3 (a, b, c). The curves of the unimodal histograms of the 
character variation string, the number of grains in the pod, in the period 
2015-2017 
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The graphical representation of the variation string (Figure 3.a, b, c)  took out  

a unimodal, with two-peaks curve. The first peak of the curve is shifted to the left, to 

low and second to the right, to average values of the character, with the exception 

of the year 2016 which highlights a bimodal curve with two peaks. The first left-

pointed peak indicates a small number of grains in the pods, and the second to the 

right indicates a large number of grains in the pods. 

The statistics on yield (%) for the Isalniţa 60 pea variety are presented in 

Table 4. In all the years of study, the coefficient of variability was average, with 

values of 19.8% (2015), 13.1% ( 2016) and 10.1% (2017), and the arithmetic mean 

in the 3 years of study was 57.1. 

Table 4 

Variability of yield (%) 

Indices 
The year 

x  years 
2015 2016 2017 

x  52.2 52.6 66.6 57.1 

s 10.4 6.9 6.7 8.0 

s % 19.8 13.1 10.1 14.3 

k =x  ± s 41.9-62.7 45.7-59.5 59.4-73.3 49-65.1 
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Figure 4 (a, b, c). The curves of the unimodal histograms of the character 
variation string , yield, in the period 2015-2017 
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       The histograms of the yield variability character shows symmetric curves, 

shifted to the right, to medium values of the character, meaning the number of 

green peas, having a uniform distribution of the individuals around the mean 

(Figure 4-a, b, c). 

 

CONCLUSIONS 

1. By statistical analysis of the main quantitative characters, the Isalniţa 60 

garden pea variety presented a population with a coefficient of variability (s%) 

middle  for most characters. 

2. The quantitative characters taken into study recorded the following  

coefficients of variability  in the three years of study (2015-2017): 

a. total number of internodes per plant: x- =13.2; s= 2.03; s%=15.4; the 

coefficient of variability is medium. and k=11.3-15.2. 

b. the length of the pod: x  =6.7; s=0.6;  s%=9.3; the low variability 

coefficient. and k=6.1-7.3. 

c. the number of greans peas on the pod: x- =5.9; s=1.06; s%=18.9; the 

coefficient of variability is medium. and k=4.8-6.9. 

d. the yield: x- =57.1; s=6.0; s%=14.3;the coefficient of variability is 

medium. and k=49-65.1. 

3. The values of the calculated statistical indices,of the studied characters, 

require the continuation of the conservative selection, process to continue 

within in order to maintain the specific admissible variability limits. 
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