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Abstract;  The conient in peroxidase isozymes {rom leaves and inflorescence at four Achillea species with
different level of ploidy, native from different geographica regions (from mountain 1o field) wae
analysed. Some nspects of peroxidase implication in species adaptation at environmenial and
organogenesis processes are discussed.

Achillea genus presents over 100 herbaceous species, perennial, rarely biannual,
spreading in teraperate regions from Europe, Asia, North America and uorth of Africa,
In Romania exist over 26 species and hybrids (Prodan and Nydrddy, 1964), in different
geographical regions. Some species present a therapeutically importance, the volatile ol
extracts from inflorescence and leaves being used in different affections (Ciulei et al.,
1993, Lawless, 1993, a/o). The species present a great variability, regarding morphologi-
cal features, chromosome numbers, content in active substances (azulene, proazulene,
amides, a/0), as well as the content in peroxidase isozymes (Corneanu et al., 1995). In
this paper is discussed the content in peroxidase isozymes from four species harvested
from different geographical zones.

Material and methods

The peroxidase isozymes content from leaves and inflorescence was performed at
four Achillea species (mature plants) from different geographical regions.

Achillea distans W. et K. is meet in forest, at skirt forest and in rocks places from
mountain to alpine region. The mature plants of 25-40 cm height, were harvested from
the skirt forest, on the border read, near Réinca Station, Paring Mountains (Gorj district),
from an altitude of 1600 m.
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Achillea crithmifolia W. et K., vegetate on steep slope from field until mountain
region. The plants of 35-50 cm height, were harvested mear Novaci town, in a
soubmountain region.

Achillea millefolium L., frequently in all country, vegetates in meadows, clearings,
at skirt forest, sometime in shady places from the hilly region. Was analysed a population
from Cruset village (Gon district), from an altitude of 300 m, with mature plants of 60-
110 cm height.

Achillea setacea W. et K., common in all country, spread in dry hayfield, on arid
hilly, abundant in sandy soil or loessial soil, even in semialkaline places. Is common in
hayfield and pasture ground, on uncultivated sandy places. Mature plants, with a height
of 60-80 cm, were harvested from a full of precipes region (Bucovif, Palilula vale) near
Craiova town, at an altitude of 125 m.

The chromosome number was establish from the metaphase from radicels top
(Feulgen stain, squash type preparation).

The inflorescence and leaves content in peroxidase isozymes was determined in ail
species, from the mature plants (at flowering), through electrophoresis in agarose gel thin
layer (Cardy et al., 1980). From electrophoregrames was establish the fractions number
of peroxidase isozymes and their activity in densitometric units.

Results and discussions

In the somatic cells, was recorded a chromosome number characteristic for these
species: A. distans 20=6x=54, A. crithmifolia 2n=2x=18 and A. setacea 2n="2x= 18,
similarly with the values from specialised literature (Bolkhovskikh et al., 1963). The
chromosomes are short, with a length of 1.8-4.0 um, baving the specie features
{Corneanu, 1981),

The values recording for the peroxidase isozymes are presented in Table 1. The
content in total densitometric units of the peroxidase isozymes, recorded different values,
in generally being superior at the populations from the hilly and field regions (Table 1).
In inflorescence were recorded, in generally, higher values, in comparison with the ones
from leaves. Number of cathodic fractions is lower in comparison with the anodic
fractions, both in leaves and in inflorescence. This finding, underlined their implication
in the synthesis and organogenesis processes. On other hand, the values of the cathodic
fractions, in percentile densitometric units, from leaves, recorded superior values in the
mountain and submountain regions, being of 34.36% in A. distans (mountain region),
31,34% In A. crithmifolia (submountain region). 29.19% in A. millefolium (hilly region)
and 11.47% in A. setacea (field region). The enhanced values of the cathodic fractions
of the peroxidase isozymes in the mountain and submountain regions (respectively in
polyploidy species), in comparison with the hilly and field regions (Tzble 2), suggest
their implication in plant resistance at unfavourable temperatures, a charactenstic for
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polyploidy species. In A, distans leaves, the number of cathodic and anodic fractions is
similar (4 : 4), but their percentile values are very different (34.36% : 65.15 %), being
similar to to the ratio from other analysed species. The value of anedic fractions from
leaves, in densitometric units, preseat inferior values at species from mountain and
submountain regions (5.26 in A. distans and 7.47 in A. crithmifolia), and superior values
at species from hilly and field regions (10.94 in A. millefolium and 14.77 in A. setaced).
Similarly, the anodic fractions from inflorescence present, in generally, supperior values
at species from field and hilly regions, in comparison with species from submountain and
mountain region (Table 2).

The anodic fractions analysis of peroxidase isozymes from inflorescence (number
fractions, their value in densitometric units or percentile), recorded values characteristic
for each genotype (Table 2). The anodic fractions values (in densitometric values) from
inflorescence presenr, in generally, superior values at species from field (4. setacea) and
hilly regions (4. millefoliur), in comparison with species from submountain (A. crith-
mifolia) and mountain region (A. distans). On other hand, the value in perceatile densito-
metric units of anodic fractions from inflorescence, presented supertor values in A.
millefolium and A. distans, in comparison with A. crithmifolia and A. setacea (Table 2).
These findings are, probably, in correlation with the plant biosynthesis processes.

Were establish some correlation between the content in peroxidase isozymes in
leaves and inflorescence (together) on a hand and other features of the four analysed
Achillea species on other hand. The positive correlation exist between; the all four
analysed species on a hand and total densitometric units (r= +0.8883,%*); number catho-
dic fraction (r= +0.7229,%), anodic fractions and the all four species (r=+0.9415 *+%)
on other hand, a/0. Also, negative correlation exist between: altitude of species origin
on a hand and total densitometric units (r=-0.6996,0), cathodic fractions number {r=-
0.7612,0), anodic fractions in DU (r=-0.7737,0) on other hand, a/o (Fig. 1).

Conclusions

The leaves and inflorescence content in peroxidase isozymes at Achillea distans
(Réanca, mountain region), A. crithmifolia (Novaci, submountain region), A. millefolium
(Cruset, hilly region) and A. setacea (Craiova, field region) was recorded and analysed.

1. The content in total densitometric units of the peroxidase isozymes, recorded, in
generaily superior values at the populations from the field regions, as well as in
inflorescence in generally, in comparison with the ones from icaves.

2. The number of anodic fractions, both in leaves and in inflorescence, is higher in
comparison with cathodic fractions. This suggests their implication in the synthesis and
OTganogenesis processes.

3. In the mountain region with severe temperature, the value percentage of the
cathodic fractions from leaves, recorded upper values in comparison with the value



recorded in field region. This suggests, the implication of the cathodic fraction in plant
resistance at cold, in the mountain and submountain regions being spreader the two
polyploid species: A. distans and A. crithmifolia.

4. Between the four analysed species or there origin place on a hand and some
features of peroxidase isozymes on other hand, were establish some correlation, with an
umportance regarding the species degree adaptation at environmental and their synthesis
end organogenic activity.
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Fig. I — Correiation between altitude and peroxidase isozyme indices in Achileea sp.
TDU = 1otal densiomstric units
FRC = cathodic fractions number
FDUA = percentile densiometric units of anodic fractions
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Table 1.
Peroxidase isozymes from leaves snd inflorescence af some Achillea wpecies
Specie, TDU Fraction Cathodic fractions Anodic fractions
ofigin, OfgEn monber FDU FDU% FDU FDU%
1 2 3 4 5 6 7
A distans 8.07 8 0.90 11.18 3.30 40.88
Rinca 1.26 15.16 0.56 6.93
leaves 0.10 1.24 0.70 8.67
0.55 6.81 0.70 8.67
A distans 9.64 1l 0.48 497 1.70 17.62
Riinca 0.68 7.08 1.80 18.66
inflorescence 1.44 14.93 0.39 4.04
0.80 829
110 11.40
.35 31.62
048 4.97
G.42 4.35
Acrithmifolia 6.95 14 0.1% 216 0.90 12.94
Novaci 0.48 6.90 0.33 4.74
leaves .35 5.03 0.30 4.32
0.36 5.17 0.33 4,74
0.34 12.08 072 10.35
0.56 8.05
0.72 10.35
0.49 704
0.42 6.03
Acrithmifolia 946 11 0.39 412 3.08 3155
Novaci 0.52 5.49 0.60 6.34
inflorescence 0.7 7.61 143 15,11
1.56 16.49 0.49 5.18
0.25 164
0.12 1.27
0.30 3.17
A millefolium 15.46 15 0.25 1.6} 3.50 22.61
Cruset 036 2.32 0.67 432
leaves 0.56 3.62 1.26 8.14
1.35 M 090 581
2.00 12.92 165 | 1066
(.60 i 187
0.50 1.3
0.36 23
1.30 839
0.20 129
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1 2 3 4 5 6 7
A millefolium 13.49 12 0.14 1.04 3 1141
Crowet 0.84 6.22 0.76 5.63
leaves 225 16.67 0.90 6.67
0.75 555 | o052 385
L0 741
0.50 3.70
0.70 5.18
143 10.59
A setacea 16.69 12 0.30 1.79 4.80 28.75
Craiova 0.66 3.95 110 6.59
leaves 0.42 2.51 4.50 26.95
0.18 107 0.58 5.27
0.36 215 0.64 383
0.75 4.49
.10 12.57
A setacea 20.68 12 0.25 1.20 7.00 3381
Crniova 1.35 6.52 1.90 9.17
infloreecente 0.60 2.89 175 8.50
4.10 19.80 .54 1.60
6.75 162 0.75 1.62
0.60 2.89
1.08 3.21

TDU = total densitometric units
FDS = densitometric units per fraction
FDS% = percentual densitometric units per fraction
Table 2.

Cathodic and anodic fractions velues of the peroxidase isozymes at some Achillea species

Specie Organ | Cathodic fractions Anodic  fractions

Number | FDU FDU [MNumberi FDU |FDU

% %
A distans leaves 4 2.81 34.36 4 5.26 65.15
A distans inflores 3 250 | 26.95 8 7.04 72.85
A crithmifolia | leaves 5 218 3L 9 747 68.56
A crithmifolia | inflores 4 319 (3 7 6.27 66.26
A millefolium | leaves 5 45 |21%| 10 10.94 | 70.59
A millefolium | inflores 4 398 | 2948 8 951 | N4
A setacea leaves 3 192 | 1147 7 14.77 | 8845
A setacea inflores S 705 | 404 7 13.62 | 65.80




