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Introduction. Identifying the cutting lettuce 
varieties by way of morphologically describing 
qualitative, quantitative and pseudo-qualitative 
characteristics enables obtaining a morphologi-
cal coding for a phenotype, establishing correla-
tion [thereof] with VCU characteristics of the 
plant generative organs. These are the quantita-
tive characteristics of Romaine lettuce leaves 
and heads, in particular, leaf length and width, 
head height and diameter, the number of leaves, 
which require further improvement in terms of 
searching for confidence intervals and varia-
tion range thresholds for the purpose of histo-
gramming and tracing the curve of morpho-
logical and VCU characteristics expression.

Studies of foreign and domestic scientists 
have been monitored as regards the identifica-
tion of cutting lettuce varieties identification 
and cultivation for marketing and seed produc-
tion purposes. That reveals a range of the tech-
nological measures and the enhanced techniques 
of manufacturing marketable commodities and 
seed, targeting chiefly leaf lettuce and head let-
tuce. Ukraine has Romaine lettuce among its 
minor vegetables. That limits its cultivation [1]. 
Such foreign breeding varieties as ‘Veradarts’, 
‘Paryzkyi zelenyi’, Ballon are well-known in 
Ukraine. The above varieties of Romaine lettuce 
are only spread among private households, most 
of them without official listing. So far, a domes-
tic breeding Romaine lettuce ‘Sovskyi’ variety 
is the only one to represent var. longifolia L.

An extremely narrow assortment of Romaine 
lettuce currently provides no option for imple-
menting the selection of high-performance adap-
ted varieties for the conveying (ongoing) produc-
tion meeting the demand for fresh vegetables 
grown in open field throughout early spring to 
autumn and winter season for all the ecological 
gradients. Examining distinctness of Romaine 
lettuce varieties breeding material as followed by 
further actual use of the analysis of variance to 
determine the range of Romaine lettuce candi-
date varieties morphological and VCU Characte-
ristics, underpins Relevance of the study.

Aims and objectives of the study seek a vali-
dation for morphological description of quanti-
tative characteristics as the Romaine lettuce 
‘Skarb’ variety is being identified, disclosing 
actuals use for the histogram and variable 
curve of phenotype morphological characteris-
tics as the uniformity test is being conducted, 
and displaying a correlation of phenotype with 
VCU indices of plant productivity.

Materials and methods. The field examina-
tion of distinctness of Lactuca sativa var. longi-
folia L. varieties was being conducted at the 
plots of Maiak Testing Station under the Horti-
culture and Melon Cultivation Institute, NAAS 
(village of Kruty, Nizhyn district, Chernigiv 
region) during 2005 to 2007. The design of field 
trials cultivating the cutting (Romaine) lettuce 
complies with ‘Metodyka doslidnoi spravy v 
ovochivnytstvi i bashtannytstvi’ (The Rules of 
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Procedure for Arranging Vegetable and Melon 
Growing Trials) [3] and ‘Metodika polevogo opy-
ta’ (Rules of Procedure for Field Trial) [4]. The 
trials include phrenology observations and bio-
metric examinations [5, 6]. Analysis of the vari-
ance in a sample of 20 plants indicates leaf 
length and width, head height and diameter. 
The mean value (n

mean
) and mean square devia-

tion (σ) have been found, which enables estab-
lishing the thresholds (min–max) for the range 
of quantitative characteristic expressions, whe-
re n

mean
 ± σ [7].

The study subject targets the workflow of veg-
etative and generative organs development with 
the view of implementing Lactuca sativa var. 
longifolia L. Romaine lettuce plants potential 
productivity in the course of growth and develop-
ment thereof. The scope of the study covers the 
identification of ‘Skarb’ Romaine lettuce variety.

‘Skarb’. The variety is of domestic breeding. 
Its development has engaged the author there-
of. It is a mid-season cultivar (48 days from 
mass sporting to marketable maturity). The 
seed colouration is brown; the seedling dis-
plays no anthocyanin colouration. The attitude 
of elliptic, thick leaves (external) at harvesting 
maturity is erect. Leaf apex shape is obtuse. 
The leaves are dark green without any expres-
sion of anthocyanin colouration. The leaf up-
per side glossiness is moderate. Leaf blade blis-
ter is moderate, blisters are of average size. 
Undulation and lobbing of leaf blade margin 
are absent. Leaf blade venation pattern is not 
fan-like. Axil branching is absent. Seed stem 
is free of fasciation. The head is large by dia-
meter, dense, narrow elliptic by longitudinal 
shape. The average weight of a head is 0.5 kg.

The seed is ripening within 100 to 110 days. 
Marketable yield of heads is 32 tons per ha.

The ranges of leaf and head quantitative 
characteristics, numeric values of measure-
ments and calculations have established the 
variation series. The latter are presented as a 
model diagram displaying the differing fre-
quency values by columns of appropriate height. 

In order to plot up the variation curve of the 
histogram, the relevant quantitative ranges of 
leaf length and head height have been pro-
cessed mathematically.

Arithmetic mean value refers to the princi-
pal index of average quality of the items to be 
examined and is computed as follows: 

                                     .

Allocating the sample among the frequencies 
enables computing the arithmetic mean value 

with more convenient equation, where n = 20, 
k = 5, while the arithmetic mean:

a = (a
1
m

1
 + a

2
m

2
 + … + a

k
m

k
) / 20.

The other variable descriptive of the popula-
tion is a mean square deviation. That index is 
of exceptional value for math statistics.

It applies as an absolute measure of diver-
sity. Besides, it underpins nearly all characte-
ristics of variability, distribution, correlation, 
regression, dispersion analyses, etc. The prin-
cipal equation to compute the mean square de-
viation follows:

(the sample is not grouped by frequencies),

(grouped),
where s (sigma) – mean square deviation 

(name of the symbol also attributes to the in-
dex itself, so that the mean square deviation 
is commonly referred to simply as ‘stigma’);  
(a

i
 – a) – mean (central) deviation, that is, the 

difference between each variance and the 
arithmetic mean; v – number of degrees of 
freedom; the computations assume the number 
of degrees of freedom equals to the number of 
variances minus one, that is v = n – 1. 

The key advantage of mean square devia-
tion is the complete quantitative characteris-
tic of the variability of the index being exam-
ined. However, the index does not enable com-
paring the variability of two groups of diffe-
rent mean value of the characteristic being 
examined and the variability of different 
characteristics. To remedy the situation, one 
would apply the following variability index: 
the variability or variation ratio. The ratio of 
mean square deviation to arithmetic mean of 
the sample, expressed as a percentage, is a 
variation ratio.

    .

The variation ratio enables comparing the 
variability degree inherent in different charac-
teristics. The higher is the ratio, the higher is 
the overall variability inherent in the charac-
teristic. Low variability ratio V = ≤ 10% indi-
cates general uniformity of a variety by that 
characteristics, whereas a high ratio would 
suggest a lack of uniformity.

The range of length quantitative values varia-
bility, i. e. the difference between the highest 
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and the lowest value in the range of variables, 
is to be calculated. The finding is to be used 
for histogramming.

R = a 
max

 – a 
min

where R – range of variation
a 

max
 – maximum value of the sample 

a 
min

 – minimum value of the sample.
Stability of each characteristic has been ex-

amined. Lewis Stability Factor applies for that 
purpose (S.F. = X

max
/X

min
). Its value varies 

from unity and on. The closer the factor ap-
proaches unity, the more stability the charac-
teristic is acquiring. 

Results and discussion. The morphological de-
scription method has been applied to identify 
vegetative and generative organs of Skarb Ro-
maine lettuce variety plants. The biometric ex-
aminations are completed for the following char-
acteristics: external leaf: by length, external leaf: 
by width, external leaf: number of leaves, head: 
diameter, head: height, head: weight: Table 1 dis-
plays the statistical data for the external leaf. 

Table 1 
Statistical data of variation series for internal leaf length

m
i

a
j

a
j
m

j
(a

j
 –a) (a

j
 – a)• m

i
(a

i
 –a)2 (a

j
 – a)2 

• m
i

3 18.5 55.5 -0.98 -2.94 0.96 2.88
5 19.0 95.0 -0.48 -2.40 0.23 1.15
5 19.5 97.5 0.02 0.10 0 0
4 2.00 80.0 0.52 2.08 0.27 1.08
3 20.5 61.5 1.02 3.06 1.04 3.12

Arithmetic 
mean 

à = 19,48

The total of all 
deviations = 0 or 
very close to 0

Sum of squares 
∑(a

j
 – a)• m

i
 = 8.23

       i

Upper and lower limits have been found for 
each subgroup of equally measured values. The 
measured results get grouped, their frequency 
arrays with sub-group intervals and the num-
ber of measured results within those intervals, 
i.e. the frequency, provided.

Interval 18.5-
18.8

18.9-
19.2

19.3-
19.6

19.7-
20.0

20.1-
20.5

Frequency 3 5 5 4 3

This case resolves to 19.48±1.96×0.15, so 
that the confidence range is 19.19 to 19.77. Ta-

ble 2 indicates the findings as processed ac-
cording to the Variation Series program.

In order to find the note of expression of 
‘External leaf: by length’ as a relevant morpho-
logical characteristic the mean value à = 19.48 
and the mean square deviation s = ±0.65 are 
to apply. It is the à ± s that would enable find-
ing the thresholds for min and max of the ear 
length quantitative values, with follow-up de-
termination of relevant characteristic note of 
expression. That is to say, the note and state 
of expression thereof are subject to compulso-
ry assessment as the uniformity is examined. 
The relevant computations workflow would 
look as follows: 

à 
min 

= 19.48 – 0.65 = 18.83 cm; 
à 

max
 = 19.48 + 0.65 = 20.13 cm.

The length of a standard internal leaf of the 
Romaine lettuce is ranging within 18.83 to 
20.13 cm. The quantitative variables of the Ro-
maine lettuce internal leaves length have re-
sulted in rather high values of the characte-
ristic expression. The general sample of the 
characteristics to be examined includes 60 
plants of Skarb Romaine lettuce variety. 25 
plants have been marked to analyze the varia-
tion. These are their measured values that ac-
tually set up the variation series for relevant 
characteristics of the external and internal 
leaves and the head (Fig. 1).

The trial includes biometric examinations of 
five morphological traits and two VCU charac-
teristics. The input data enters seven variation 
series, each containing 25 items of data. 
Searching for the thresholds has returned 
notes of expression for the leaf and the head 
QN-characteristics (Table 3).

Finding the thresholds of quantitative cha-
racteristics of leaf and head and identifying 
the note of characteristic expression are out-
lined below in relevant succession: 

Leaf width: 
à 

min 
= 7.84 – 1.24 = 6.6 cm; à 

max
 = 7.84 + 

1.24 = 9.1 cm. 
The numerical values of leaf width range 

within 6.6 to 9.1 cm. The expression thus meets 
the note of 7 (large). Lewis Stability Factor is 
as follows: S.F. = 1.4.

Table 2
Searching up the thresholds for internal leaf length of Romaine lettuce applying 

the Variation Series program

Mean value Dispersion Mean square 
deviation Error of mean Variation 

ratio Accuracy

à = 19.48 D = 0.42 s = ±0.65 ∆ = m
a
 ≈ ± 0,15 V = 3.4%

∆
m

V
 = __ = 0,8

a

*The table-derived t-criteria at the level of significance of 5% for all the var. row = 2.1.
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Leaf length: 
à 

min 
= 25.89 – 4.91 = 20.91 cm; 

à
 max

 = 25.89 + 4.91 = 30.80 cm.
The numerical values of leaf length range 

within 20.91 to 30.80 cm. The expression thus 
meets the note of 7 (large). The characteristic 
stability: S.F. = 1.5.

Number of leaves: 
à 

min 
= 27.04 – 2.11 = 24.93 pcs; 

à 
max

 = 27.04 + 2.11 = 29.15 pcs.
The number of leaves shaping the head range 

within 24 to 29 pcs. Note of expression is 7 
(large). The characteristic is relatively stable: 
S.F. = 1.2.

Head diameter: 
à 

min
 = 17.21 – 1.30 = 15.91 cm; 

à
 max

 = 17.21 + 1.30 = 18.51 cm.
The numerical values of leaf diameter range 

within 15.91 to 18.51 cm. The expression thus 
meets the note of 9 (very big). The characte-
ristic stability: S.F. = 1.1.

Head height: 
à 

min 
= 26.86 – 2.00 = 24.86 cm; 

à 
max

 = 26.86 + 2.00 = 28.86 cm.
Such thresholds have returned 7 (large) as a 

note for characteristic expression. The quanti-
tative characteristic stability: S.F. = 1.1.

The techniques of variance analyses have had 
a particular application aimed at VCU characte-
ristics: weight of head and yield of Skarb variety.

Head weight: 
à 

min 
= 409.00 – 89.88 = 319.12 g; 

à 
max

 = 409 + 89.88 = 498.88 g.
The head weight thresholds of 319 to 499 

g have returned 5 as a note of expression 
(medium). The index numerical value wide 
range of variation causes instability of the 
head weight quantitative characteristic: S.F. 
= 1.6.

The yield of marketable products of the let-
tuce range within 

à 
min 

= 28.81 – 2.29 = 26.52 mt per ha; 
à 

max
 = 28.81 + 2.29 = 31.10 mt per ha.

The yield ranging within 26.52 to 31.10 mt per 
ha secures the stability of essential VCU charac-
teristic expression as certified by the S.F. = 1.2. 
Stability of each characteristic is examined. The 
Lewis Stability Factor (S.F. = X

max
/X

min
) acquires 

its specific values for each characteristic. Its 
value amounting to ≥ 1 is to be noted. The closer 
the S.F. value is approaching unity, the more 
stable the relevant characteristic is becoming, its 
expression flattening. The expression of such 
characteristics as the number of leaves, diameter 
and height of the head, the yield is quite stable 
(the S.F. value is closest to unity).

Conclusions. The Romaine lettuce internal 
leaves length secures the note of 5 (medium) 
assigned to the characteristic expression. The 
relevant thresholds range within 18.83 to 
20.13 cm, which is 2.08 to 10.86 cm less than 
the length of external leaves. The thresholds of 
external leaves length range within 6.6 to 
9.1 cm meeting the note of 5. The head charac-
teristic of the leaves number, its thresholds 
ranging within 24.93 to 29.15 pcs, proves to be 
stable. Skarb Romaine lettuce variety is found 
to have a medium diameter of the head (15.90 
to 18.51 cm). The height of Romaine lettuce 
variety varies within the range of 24.86 to 
28.86 cm. That secures the stability S.F= 1.1 of 
the characteristic expression. The VCU index of 
head value is quite stable, S.F.= 1.6, with mini-
mum and maximum values equal to 319 g and 
488 g, respectively. The threshold values of 
Skarb Romaine lettuce variety yield (26.5 to 
31.1 mt per ha) secure the value of S.F = 1.2.
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Öåëü. Íàó÷íî îáîñíîâàòü ïðàêòè÷åñêîå ïðèìåíåíèå 
ýëåìåíòîâ âàðèàöèîííîé ñòàòèñòèêè äëÿ îïðåäåëåíèÿ 
ïàðàìåòðîâ ìîðôîëîãè÷åñêèõ è õîçÿéñòâåííî-öåííûõ ïðè-
çíàêîâ ñîðòà ñàëàòà ðîìýí ‘Ñêàðá’. Ìåòîäû. Ïîëåâîé, ëàáî-
ðàòîðíûé, àíàëèòè÷åñêèé è ñòàòèñòè÷åñêèé. Ðåçóëüòàòû.
Èäåíòèôèöèðîâàí ñîðò ñàëàòà ðîìýí ‘Ñêàðá’ ïî òèïó 
ïðîÿâëåíèÿ êîëè÷åñòâåííûõ (QN) èäåíòèôèêàöèîííûõ 
ïðèçíàêîâ. Îïðåäåëåíû è ñòàòèñòè÷åñêè îáðàáîòàíû 
ðåçóëüòàòû õîçÿéñòâåííî-öåííûõ õàðàêòåðèñòèê ñîð-
òîâ var. longifolia L. Ðàñêðûòî ïðàêòè÷åñêîå ïðèìåíåíèå 
ãèñòîãðàììû è âàðèàöèîííîé êðèâîé ìîðôîëîãè÷åñêèõ 
ïðèçíàêîâ ôåíîòèïà ñàëàòà âî âðåìÿ òåñòà íà îäíîðîä-
íîñòü. Ïîêàçàíî êîððåëÿöèîííàÿ ñâÿçü êîëè÷åñòâåííûõ 
ïðèçíàêîâ ëèñòà è êî÷àíà ñàëàòà ðîìýí, ïðè ôîðìèðîâà-
íèè ïðîäóêòèâíîñòè ðàñòåíèé. Ñòàòèñòè÷åñêè ïîäòâåðæ-

äåíà äîñòîâåðíîñòü ðåçóëüòàòîâ ïîêàçàòåëÿ óðîæàé-
íîñòè ñàëàòà ðîìýí, óñòàíîâëåíû ïðåäåëüíûå ãðàíèöû 
èññëåäóåìûõ ïîêàçàòåëåé è îïðåäåëåíû äîâåðèòåëüíûå 
èíòåðâàëû çà ãîäû èññëåäîâàíèé. Âûâîäû. Ïðèìåíåíèå 
êîýôôèöèåíòà ñòàáèëüíîñòè Ëåâèñà (S.F. = X

max
/X

min
) ïîç-

âîëèëî óñòàíîâèòü ñòàáèëüíîñòü ïðîÿâëåíèÿ êàæäîãî 
ïðèçíàêà. Íàó÷íî îáîñíîâàííîå ïðàêòè÷åñêîå ïðèìå-
íåíèå ãèñòîãðàììû è âàðèàöèîííîé êðèâîé äëÿ îïðå-
äåëåíèÿ êîäîâ ïðîÿâëåíèÿ êîëè÷åñòâåííûõ ìîðôîëî-
ãè÷åñêèõ ïðèçíàêîâ è ïàðàìåòðîâ õîçÿéñòâåííî-öåííûõ 
õàðàêòåðèñòèê ñîðòà ñàëàòà ðîìýí ‘Ñêàðá’.

Êëþ÷åâûå ñëîâà: ñàëàò ðîìýí, ñîðò, èäåíòèôèêàöèÿ, 
âàðèàöèîííûé ðÿä, îòêëîíåíèå, ïðåäåëüíûå ãðàíèöû, 
ñòàáèëüíîñòü ïðèçíàêà.
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Ìåòà. Íàóêîâî îá´ðóíòóâàòè ïðàêòè÷íå çàñòîñóâàííÿ 

åëåìåíò³â âàð³àö³éíî¿ ñòàòèñòèêè äëÿ âèçíà÷åííÿ ïàðàìåò-
ð³â ìîðôîëîã³÷íèõ òà ãîñïîäàðñüêî-ö³ííèõ îçíàê ñîðòó ñà-
ëàòó ðîìåí. Ìåòîäè. Ïîëüîâèé, ëàáîðàòîðíèé, àíàë³òè÷íèé 
òà ñòàòèñòè÷íèé. Ðåçóëüòàòè. ²äåíòèô³êîâàíî ñîðò ñàëàòó 
ðîìåí ‘Ñêàðá’ çà òèïîì ïðîÿâó ê³ëüê³ñíèõ (QN) ³äåíòèô³-
êàö³éíèõ îçíàê. Âèçíà÷åíî òà ñòàòèñòè÷íî îïðàöüîâàíî 
ðåçóëüòàòè ãîñïîäàðñüêî-ö³ííèõ õàðàêòåðèñòèê ñîðò³â var. 
longifolia L. Ðîçêðèòî ïðàêòè÷íå çàñòîñóâàííÿ ã³ñòîãðàìè òà 
âàð³àö³éíî¿ êðèâî¿ ìîðôîëîã³÷íèõ îçíàê ôåíîòèïó ï³ä ÷àñ 
òåñòó íà îäíîð³äí³ñòü. Âèÿâëåíî êîðåëÿö³éíèé çâ’ÿçîê ê³ëü-
ê³ñíèõ îçíàê ëèñòêà òà ãîëîâêè ñàëàòó ðîìåí ï³ä ÷àñ ôîðìó-
âàííÿ ïðîäóêòèâíîñò³ ðîñëèí. Ñòàòèñòè÷íî ï³äòâåðäæåíî 

äîñòîâ³ðí³ñòü ðåçóëüòàò³â ïîêàçíèêà âðîæàéíîñò³ ñàëàòó 
ðîìåí, âñòàíîâëåíî ãðàíè÷í³ ìåæ³ äîñë³äæóâàíèõ ïîêàç-
íèê³â òà âèçíà÷åíî äîâ³ð÷³ ³íòåðâàëè çà ðîêè äîñë³äæåíü. 
Âèñíîâêè. Çàñòîñóâàííÿ êîåô³ö³ºíòà ñòàá³ëüíîñò³ Ëåâ³ñà 
(S.F. = X

max
/X

min
) äàëî ìîæëèâ³ñòü âñòàíîâèòè ñòàá³ëüí³ñòü 

ïðîÿâó êîæíî¿ îçíàêè. Íàóêîâî îá´ðóíòîâàíî ïðàêòè÷íå 
çàñòîñóâàííÿ ã³ñòîãðàìè òà âàð³àö³éíî¿ êðèâî¿ äëÿ âèçíà-
÷åííÿ êîä³â ïðîÿâó ê³ëüê³ñíèõ ìîðôîëîã³÷íèõ îçíàê òà ïà-
ðàìåòð³â ãîñïîäàðñüêî-ö³ííèõ õàðàêòåðèñòèê ñîðò³â ñàëàòó 
ðîìåí ‘Ñêàðá’.

Êëþ÷îâ³ ñëîâà: ñàëàò ðîìåí, ñîðò, ³äåíòèô³êàö³ÿ, âà-
ð³à ö³éíèé ðÿä, â³äõèëåííÿ, ãðàíè÷í³ ìåæ³, ñòàá³ëüí³ñòü 
îçíàêè.
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