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Abstract

MATUSKOVIC, J., POKORNA-JURIKOVA, T.: The evaluation of growth dynamics of Lonicera
kamtschatica clones. Acta univ. agric. et silvic. Mendel. Brun., 2007, LV, No. 2, pp. 53-58

Artickle deals with the evaluation of growth dynamics of selected set of clones Lonicera kamtschatica
in the conditions of Nitra. We measured the growth of the shrubs twice a year (in spring and autumn)
during 2003-2005. Within all clones 5 shrubs were evaluated. On the basis of the obtained results we
can claim the highest increase of height in case of LKL 21 followed by clones LKL 16 and LKL 5. The
lowest growth increase was typical for LKL 58 and LKL 66.

In term of statistical evaluation the year can be considered as a statistically significant factor forming
a growth intensity of clones during 2003-2005. The effect of year on growing processes is strong (g2 =
0.96) while the participation of year with clone influenced the growth increase in medium size (&* =
0.42). LKL 21 and LKL 58 in comparison with other clones are the most disperatable in term of grow-
th increase. Within mentioned clones statistically significant differences were recorded in 7 evaluated
pairs. In the same way LKL 42 is very different from another clones as well. On the basis of all provi-
ded analysis the tested clones from point of wiev perspectivity of planting can be set up in the following

order: LKL 21, LKL 16, LKL 5, LKL 42, LKL 49, LKL 96, LKL 6, LKL 60, LKL 66 and LKL 58.

Lonicera kamtschatica, clones, growth dynamics, year, repeatings

Honeyberry (Lonicera kamtschatica) belongs to
the popular berry crop of the Far East. Honeyberry’s
popularity among a native inhabitans has been increa-
sing because of his valuable traits—nutritional value of
fruits (a hight amount of ascorbic acid, potassium and
polyphenolic compounds), early ripening (14 days
before strawberry), exceptional hardiness and easy
cultivation (Jusev and Plekhanova, 1997). Pokorna,
Podolakova and Matuskovic¢ (2002) noticed that the
biological value of fruits consists in a hight amount
ascorbic acid that ranges from 63.13 mg/100 g of
fresh weight up to 86.95 mg /100 g and the content of
potassium achieved in average 11575 mg/kg.

The introduction of this this new fruit species
requires a selection of the new adaptable clones with
a tasty berry, regular yield and a high level of of as-
corbic acid and polyphenolic compounds (especi-
ally anthocyanins, kvercetin, isokvercetin and rutin)
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(Plekhanova, 2000). The obtained set of clones
have to be evaluated in growth dynamics, phenolo-
gical characteristics, chemical composition of fruits
and another very important attributes (Matuskovic,
2003).

Growth dynamics is one of the important characte-
ristics pointed to the perspective clones and helping
us specify only the most suitable for the further culti-
vation and propagation.

Growth dynamics is influenced by growing condi-
tions—way of the cultivation, planting distance and
agrotechnics. Growing processes are clearly related
to flowering and production of shrubs (Plekhanova,
1986). Relation between growth and production is
realized under very important factors such as water,
sunshine, light and agrotechnics (Matuskovi¢ and
Paulen, 2001).



54

J. Matuskovic¢, T. Pokorna-Jurikova

MATERIAL NAD METHODS

10 clones of honeyberry (Lonicera kamtschatica)—
LKL 5, LKL 6, LKL 16, LKL 21, LKL 42, LKL 49,
LKL 58, LKL 60, LKL 66, LKL 96 in 5 repeatings
during 3 years (2003-2005) were measured in the
natural conditions of Nitra. Selected clones repre-
sented by nursery plants from Kl¢ov were planted in
autumn 2002. Irrigation and fertilizators were not be
applicated. All measurements were carried out twice
a year (in spring and autumn), the height of shrubs
were noticed in meters. For the objective evalua-
tion of growth increase we used the growth index.
The growth index formulated ration between growth
increase during the observed period 2003-2005 and
the basic heights of shrubs at the begging of our mea-
surements. Obtained results were given into the table
forms and in the following they were statistically eva-
luated. We examined the statistical significance of
clones, repeatings and year on the growth intensity
of shrubs. For the verification of differences at the
beggining of our experiments we used a two—factor
analysis of variance (procedure ANOVA). During
2003-2005 for the evaluation of year influence we

used a multifactorial analysis of variance (procedure
MANOVA) and Boxing M—test with Levene test for
equality of variances. For the determination of year
influence on the increase of biomass it was examined
a coeficient €.

On the statistically significant differences between
mean values of growth increase pointed two— sam-
ple t —test for significance level o = 0.05. All mentio-
ned statistical procedures were provided in the STAT-
GRAPHIC programe.

RESULTS

In term of evaluation of differences in growth dyna-
mics of clones and the determination of the year influ-
ence and repeatings it is necessary to know the growth
dynamics of all evaluated shrubs. The aim of this
artickle was to find out the growth increase of sele-
ctive clones. It can be helpful to state a proper spacing
and shape of shrub’s habit. Results of our measure-
ments summarizing growth increase of clones during
2003-2005 are given in the table I (the highest values
are underlined).

I: Mean values of growth increase for the clones Lonicera kamtschatica during 2003—2005

LKL
5

LKL
6

LKL
16

LKL

clones 21

LKL
42

LKL
49

LKL
58

LKL
60

LKL
66

LKL
96

mean
increase in
2003

0.088 | 0.070 | 0.128

0.124 | 0.068 | 0.038 | 0.090 | 0.092 | 0.086

mean
increase
in 2004

0.116 | 0.136 | 0.116

0.068 | 0.160 | 0.052 | 0.110 | 0.072 | 0.106

mean
increase
in 2005

0.180 | 0.128 0.102

0.170 | 0.104 | 0.104 | 0.090 | 0.050 | 0.104

mean
increase
during
2003-2005

0.128 | 0.111 | 0.143 | 0.166

0.127 | 0.064 | 0.064 | 0.0967 | 0.1247 | 0.0987

From the table I is evident the highest value of mean
growth increase in LKL 21 (0.198 m) during the period
spring—autumn 2003. The second position in order had
LKL 16 (mean increase of height 0.128 m), the third in
order was LKL 42 with mean value of growth increase
0.124 meters. The slowest growth was typical for the
LKL 58 with mean growth increase 0.038 meters.

In 2004 it was confirmed the highest growth inten-
sity of LKL 21 with the same value of growth increase
as in 2003. This clone was following by LKL 49 (with
the mean increase of height 0.160 meters) and LKL 6
(with the mean increase 0.136 m). The lowest value

of growth increase was noticed in LKL 58 which is in
agreement with the results of the previous year.

In 2005 the highest growth intensity was charac-
teristics for LKL 16 with the mean growth inten-
sity 0.186 meters followed by LKL 5 (mean increase
0.180 m) and LKL 42 (mean increase 0.170 m). The
lowest value of average growth increase, represented
by 0.050 meters, was achieved in LKL 66.

Summarize the growth rate of all clones during
2003-2005 we can claim the highest increase of height
in case of LKL 21. This value takes 2.49 meters during
3 years. The second place was represented by LKL 16
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with growth increase 2.15 meters and the third posi-
tion had LKL 5 with increase 1.92 meters during 2003—
2005. From the evaluated set of clones the lowest
growth intensity was typical for LKL 58 with the incre-
ase of height 1.06 meters during 3 years of evaluation.

For the objective evaluation of growth rate growth
index must be also taken into consideration.

I1: Growth index of the individual clones

evaluated clones growth index in %

LKLS5 123.28
LKL 6 122.1

LKL 16 128.1

LKL 21 160.1

LKL 42 91.86
LKL 49 117.03
LKL 58 79.21
LKL 60 91.91
LKL 66 74.51
LKL 96 86.05

On the basis of growth indexes given in the table I1
the evaluated set of clones can be ranked in the fol-
lowing order: LKL 21 (160.1%), LKL 16 (128.21%)
and LKL 5 (123.28%). The last places were taken by
LKL 66 (74.51%) and LKL 58 (79.21%).

Two—factor analysis of variance (procedure
ANOVA) was used for the verification of differences
in growth increase of shrubs at the beggining of our
observations in spring of 2003. It was tested the sta-
tistical significance of 2 factors of variability—clones
and repeatings. On the basis of the observed results it
was not be proved statistically significance differen-
ces between growth increase of individual clones (P =
0.07) and repeatings (P = 0.952).

Statistical significance of year during 2003—2005 on
the growth intensity of clones was evaluated by multi-
factorial analysis of variance (procedure MANOVA).
Results of evaluation showed on the statistical signi-
ficance of year from point of view forming biomass
of clones during 2003-2005 for significance level o=
0.05. The results of statistical evaluation are given in
the table III.

II: Statistical evaluation of the effect of year and the interaction year—clone

Source of variability F- crit F- stat g
year 0.0398 3.048 0.96
clone* year 0.1926 3.1316 0.42

F- crit — F critical value, F- stat — F statistic value

Results in the table III lead us to statement that year
had a strong effect on the growth increase of the indi-
vidual clones of Lonicera kamtschatica (€ = 0.96)
while interaction clone with year participle on the
variability in medium size (&2 = 0.42). On the statisti-
cally significant influence of year pointed the results
of Box M—test (P = 0.02) as well. On the basis of this
test hypothesis presumed equality of the covariance
equation can be refused. In the same way the results
of Levene test showed on the disparity of differences
from medians. All mentioned analysis focused on the
statistical significance of year forming a growth rate
of clones.

In the further evaluation we paid our attention to the
testing of differences between mean growth increase
of clones during 2003-2005. Results of evaluation are
summarized in tables [IV-VIIL.

From results of two—sample t— test is evident that in
the most cases LKL 21 and LKL 58 were participated
on the variability of the evaluated set of clones Loni-
cera kamtschatica. In the case of both clones statisti-
cally significant differences were recorded in 7 pairs
of clones. In LKL 21 there were evaluated the fol-
lowing pairs, in which we recorded statistically sig-

nificant differences for significance level a = 0.05 :
LKL 21-LKL 5, LKL 21-LKL 6, LKL 21-LKL 49,
LKL 21-LKL 58, LKL 21-LKL 60, LKL 21-LKL
66, LKL 21-LKL 96. With the LKL 58 we found out
the following statistically significant combinations:
LKL 58- LKL 5, LKL 58-LKL 16, LKL 58-LKL 21,
LKL 18-LKL 42, LKL 58-LKL 49, LKL 58-LKL 60,
LKL 58-LKL 96. From this view is clear that it was
also determined statistically significant differences
between LKL 21 and LKL 58. As it has been mentio-
ned before LKL 21 and LKL 58 are contradicted each
other in growth intensity. For the LKL 21 is characte-
ristics the most dynamics growth while for the LKL
58 is typical the lowest increase of height during
2003-2005. Therefore the clone LKL58 can be reco-
mended for the planting of miniature forms. Equally
in case of LKL 42 statistically significant differences
are evident in 6 pairs of combinations (LKL 42-LKL
49, LKL 42-LKL 58, LKL 42-LKL 60, LKL 42-LKL
66, LKL 42-LKL 96, LKL 42-LKL 5).

LKL 42 statistically significantly differed from
LKL 58 but tested differences between mean values
of growth increase LKL 58 and LKL 21 can not be
considered as statistically significant.
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In case of other clones we found out statistically sig- LKL 21, LKL 16, LKL 5, LKL 42, LKL 49, LKL
nificant differences in 3 (LKL 5, LKL 6, KLK 58, LKL 96, LKL 6, LKL 60, LKL 66 and LKL 58.
66) or 4 tested pairs (LKL 16, LKL 49, LKL 96). Further studies of Lonicera kamtschatica clones
On the basis of all provided analysis the tested clo- could open the door for the acceptance of this less—
nes from point of view perspectivity of planting can  known fruit in Slovak horticultural comodities.
be set up in the following order:

IV: Testing of significance of differences in mean increase values for plants height of clone 5 and 6 in combi-
nation with other clones

clones x (1) x (2) t (stat) P(1) |t(critl) P(2) t (crit 2) | Significance
LKL 6 0.42 0.374 2.009 | 0.0328 1.77 0.066 2.16 -

LKL 16 | 0.42 0.488 1.668 | 0.0596 1.77 0.119 2.16 -
LKL 21 0.42 0.28 2.955 | 0.0056 1.77 0.011 2.16 *
LKL S LKL 42 0.42 0.51 4.381 | 0.0004 1.77 0.0007 2.16 *
LKL49 | 0.42 0.421 | -0.037 | 0.4854 1.77 0.97 2.16 -
LKL 58 0.42 0.348 2.193 | 0.0236 1.77 0.047 2.16 *
LKL 60 | 0.42 0.426 0.192 | 0.4253 1.77 0.851 2.16 -

LKL 66 | 0.42 0.394 0.646 | 0.2649 1.77 0.529 2.16 -
LKL96 | 0.42 0.443 1.226 | 0.1211 1.77 0.2428 2.16 -

LKL 16 | 0.367 0.512 4.267 | 0.00039 1.76 0.0008 2.12 *
LKL 21 0.367 0.484 3.352 | 0.00237 1.76 0.0047 2.12 *
LKL 42 0.367 0.507 | =7.155 | 0.00245 1.76 0.0005 2.12 -
LKL 6 | LKL 49 | 0.367 0.411 1.284 | 0.1099 1.76 0.2199 2.12 -
LKL 58 0.367 0.336 0.853 | 0.2039 1.76 0.0408 2.12 -

LKL 60 | 0.367 0.417 1.5108 | 0.0765 1.76 0.153 2.12 -
LKL 66 | 0.367 0.389 0.8198 | 0.213 1.76 0.4261 2.12 -
LKL96 | 0.367 0.437 2.9114 | 0.0056 1.76 0.0114 2.12 *

V: Testing of significance of differences in mean increase values for plants height of clone 16 and 21 in com-
bination with other clones

clones x (1) x (2) t (stat) P(l) |t(eritl)| P(2) |t(crit2) | Significance
LKL 21 | 0.484 0.512 | 1.0068 | 0.1658 1.76 0.3311 2.12 -
LKL 42 | 0.484 0.507 | 0.9764 | 0.1727 1.76 0.345 2.12 -
LKL 16 LKL 49 | 0.484 0.41 3.0017 | 0.0048 1.76 0.0095 2.12 *
LKL 58 | 0.484 0.337 | 3.6697 | 0.0013 1.76 0.0025 2.12 *
LKL 60 | 0.484 0.417 |-2312 |0.0182 1.76 0.036 2.12 -
LKL 66 | 0.484 0.389 | 4.414 | 0.00029 1.76 0.0006 2.12 *
LKL 96 | 0.484 0.437 | 1.7788 | 0.048 1.76 0.096 2.12 -
LKL 42 | 0.528 0.529 | 0.596 |0.28 1.76 0.56 2.16 -
LKL 49 | 0.528 0.421 | 4.546 | 0.00027 1.76 0.0005 2.16 *
LKL 21 | LKL 58 | 0.528 0.348 | 4.5327 | 0.00028 1.76 0.0006 2.16 *
LKL 60 | 0.528 0.426 | 3.546 |0.00179 1.76 0.0036 2.16 *
LKL 66 | 0.528 0.394 | 3.999 | 0.00075 1.76 0.0015 2.16 *
LKL 96 | 0.528 0.443 | 3.0415 | 0.00473 1.76 0.0095 2.16 *
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VI Testing of significance of differences in mean increase values for plants height of clone 42 and 49 in com-
bination with other clones

clones x (1) x (2) t (stat) P(1) |t(critl) P(2) t (crit 2) | Significance
LKL 49 | 0.51 0.421 2.72149 1 0.008731| 1.76 0.0174 2.16 -
LKL 42 LKL 58 | 0.51 0.348 4.58674 | 0.00025 1.76 0.0005 2.16 *
LKL 60 | 0.51 0.426 2.9267 |0.0059 1.76 0.017 2.16 *
LKL 66 | 0.51 0.394 4.3918 |0.00036 1.76 0.0073 2.16 *
LKL96 | 0.51 0.443 4.2109 |0.00051 1.76 0.001 2.16 *
LKL S8 | 0.421 0.348 2.844 | 0.0069 1.76 0.0137 2.16 *
KLK 49| LKL 60 | 0.421 0.426 | -0.2353 |0.4087 1.76 0.817 2.16 -
LKL 66 | 0.421 0.394 1.012  ]0.1649 1.76 0.3299 2.16 -
LKL 96 | 0.421 0.443 0.86 0.2027 1.76 0.405 2.16 -

VII : Testing of significance of differences in mean increase values for plants height of clone 58, 60 and 66 in

combination with other clones

clones x (1) x (2) t (stat) P(l) |[t(eritl)| P(2) | t(crit2) | Significance

LKL sg | LKL60 | 0348 | 0426 | 44135 [0.00035| 176 | 0.0007 [ 2.1 *

LKL 66 | 0348 | 0394 | 12178 [0.12246 | 176 | 02449 | 2.16 -

LKL 96 | 0348 | 0443 | 38546 000099 | 176 | 0.0019 | 2.16 *
LKL 60 | LKL 66 | 0426 | 0394 | 09347 [02834 | 178 | 0.1834 | 2.16 -

LKL96 | 0426 | 0443 | 1255 [0.714 1.78 | 0.1166 | 2.16 -
KLK 66

LKL 9 | 0394 | 0443 | 15202 03169 | 177 | 0076 | 217 | -

t (crit 1), t (crit 2)—t critical values (critical region), t (stat)— t statistic value, x (1)— mean value of the growth
increase of evaluated clone, x (2)— mean value of the growth increase of compared clones, P (1), P (2 — probal

levels (range of probability)

DISCUSSION

Experiments of some authors (Burmistrov, 1985;
Caganova, 1993) have confirmed a small growth
increase of the edible honeysuckle during the first 3
years. Our results supported this knowledge, espe-
cially in case of LKL 58 and LKL 66. According to
Matuskovi¢ and Miko (2003) the growth increase
during 3 years of observations (1999-2001) repre-
sented mean value 0.42 meters. Our results with Loni-
cera kamtschatica clones showed marked differen-
ces from these mentioned observations. On the basis
of our experiments we can claim a higher values of
growth increase in all evaluated clones of Lonicera
kamtschatica. In case of LKL 21 it took 2.49 meters
(the highest value), in LKL 58 1.06 meters (the lowest
value). The more dynamics growth of Lonicera kamt-
schatica clones can be considered as a positive trait
for the further cultivation. For the Lonicera kamtscha-
tica is characterics a slow growth and it is the key pro-

blem of obtaining an interesting yields (Matuskovic,
1999).

Results of Matuskovi¢ and Miko (2003) showed on
the statistically significant differences between indi-
vidual variants of planting (with mulch—without irri-
gation, without mulch—without irrigation). We sup-
pose that the repeatings in our experiment was not be
reflected in statistically significant differences due to
uniformity of planting conditions. Studies of Matus-
kovi¢ (1999) with sort of Lonicera kamtschatica did
not confirm the statistical influence of genetic quali-
ties. In contrary with this study genotype played an
important role in growth dynamics of Lonicera kamt-
schatica that is supported by the statistically signifi-
cant differences between individual clones. The most
frequent differences were observed in case of LKL 21
and LKL 58. In the same way our study confirmed
the statistical influence of year with very strong ef-
fect that is in agreement with the results of Matusko-
vi€ (1999).
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SUHRN

Hodnotenie dynamiky rastu klonov Lonicera kamtschatica

V predlozenom c¢lanku sa zaoberame s hodnotenim rastovej dynamiky vybraného suboru klonov zemo-
lezu kamcatského v podmienkach Nitry. Merania sme uskutocnili dvakrat do roka (na jar a jesen) pocas
rokov 2003-2005. V ramci kazdého klonu bolo hodnotenych 5 krov.

Na zaklade vysledkov merani mézeme konStatovat’ najvacsie prirastky biomasy v pripade LKL 21, po
flom nasledovali klony LKL 16 a LKL 5. Najnizsie prirastky boli charakteristické pre LKL 58 a LKL
60.

Na zéklade Statistického hodnotenia vysledkov mézeme ro¢nik povazovat’ za Statisticky vyznamny
Cinitel’ formujuci rastovi dynamiku krov. Vplyv ro¢nika je vel'mi silny (€2 = 0.96), zatial’ o vplyv ro¢-
nika v interakcii s klonom méZzeme hodnotit’ ako stredny (€2 = 0.42).

Klony LKL 21 a LKL 58 sa v najvic¢sej miere odliSuju od ostatnych klonov. V ramci uvedenych klonov
Statisticky vyznamné rozdiely boli zaznamenané v 7 hodnotenych dvojiciach klonov. Rovnako od ostat-
nych klonov sa rastom vyrazne odlisuje klon LKL 42.

Na zéklade uvedenych vSetkych analyz m6zeme z hl'adiska perspektivnosti pestovania zostavit’ nasle-
dovné poradie klonov: LKL 21, LKL 16, LKL 5, LKL 42, LKL 49, LKL 96, LKL 6, LKL 60, LKL 66

and LKL 58.

Lonicera kamtschatica, klony, rastova dynamika, ro¢nik, opakovania
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