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The paper presents a preliminary attempt of the production estitnation (sim­
plified Ovington's (1962) method adjusted for IBP) for herb layer in four forest com• 
munities. The size of production of nanophanerophytes and hemicryptophytes was cal­
culated from the difference of standing crops at the period of their full development (sum­
mer) and their initial standing crop at spring. The maximal standing crop of early spring 
geophytes durins the period of fructification was accepted as their pltlduction. The es­
timate of h~rb layer production was referred to the plant cover found in samples. To produc­
tion estimate there was introduced a correction which employed an index of average cover, 
obtained in special samples taken randomly from the whole phytocoenosis of communities 
studied. The great importance ~:d the way ol the selection of sampling places upon the 
fina 1 results has been stt"essed. 

1. COMMUNITIES 

Communities studied were examined phytosociologically before the start­

ing of works on the productivity of herb layer. ·Results, detailed floristic and 

ecological data, and the map of associations were published in a separa~ 
p ap er (f r a c z y k and T r a c z y k 1965). · 

Studies included six hectares of forest situated to the south from the Field 

Station of the Institute of Ecology, Polish Academy of Sciences at Dziekanow 
• 

Lesny near Warsaw. The area occupies northem parts of compartments 28 and 

29 in the forest-district Laski, in Kampinos National Park. 
It consists of four forest associations identified as: 

1. Tilio-Carpinetum, • 

• From the Institute of Ecology, Polish Academy of Sciences, Warszawa. 

This study was carried out under the Small Mammal Project of the International Biological 
Programme in Poland. 
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2. Pino-Quercetum -variant with Scorzonera humilis 1
, 

3. V accinio myrtilli-Pinetum molinietosum, 
4. Carici elongatae-A lnetum. 
Stands of these associations are rather young. ·Alder is 25-45 years old, 

while pine and oak - 45-55 years old. ·Similar age-class indicate also admix­

ture species, as: birch, hornbewn, lime, trembling aspen, and rowan tree. The 

high density of crowns is distinctly reflected by a poor cover. by ground vegeta­

tion. Unproper forest management exerted also certain influence upon the flol'­

i s tic impoverishment and disturbances in the species composition of herb layer. 

The selection of this area was justified by the fact that zoologists, who need­

ed even rough estimate of primary production, canied out their studies on the 
secondary production of small forest rodents just on this area. 

2. METHOD 
• 

In general., the procedyre suggested for IBP by Ovington (1962) (com­

pare also Raj eh e 1 (1965)) was used, however, with serious simplifications. 

Studies on the production of underground parts were given up, while the analys­
is of above-ground material . of herb layer was limited to samples taken dur­

ing spring and summer. These restrictions were brought about mai~ly by pos­
sible work outlay and the necessity of ground vegetation estimation in four 
comm un1 ties. 

Twenty sites were chosen in spring in each association. From each site 

there were taken two, adjacent to each . o~er samples, one in spring (April 28), 

another one in the full swing of summer (July 8), i.e. ·after 65 days. The first 

date of sampling aimed at the measurement of the maximal increment of early 

spring geophytes and the beginning of development of hemicryptophytes and 

nanophanerophytes. · On the seco.nd date of sampling we expected to measure 
• 

the maximal standing crop of most of hemicryptophytes and nanophanerophytes. 

m2 Samples had circular shape with the area of 1,{ (46 cm in diameter). This 

size has been accepted after scientists from the Cml!ow centre. The cover 

by herbaceous plants and mosses in samples have been accurately recorded 

before clipping. Plants were clipped just at the soil level. When individuals 

~ere counted, each species was separately dried at the temperature of 85°C . . . 

. during some 48 hours, and subsequently weighed with the accuracy to .0.01 g. 
Mosses from these sample~ were analyzed separately. 

, 

Since samples have been taken from places . with rather considerable cover 
(on an average 60-70%) there arose the que~tion to what e.xtent they reflect 

· 
1 Latin - names of ·plant species after Szafer, Kulczynski and Pawlowski 

( 1953). 

• 
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Frequency, density and biomass from spring and summer samples in the herb layer 
of Tilio-Carpinetum (data from 20 samples = 3. 32m 2) 

Tab. 

Frequency Density Biomass (g) . 
Species 

April J uly April July April July 
. 

Geophytes: 
Anemone nemorosa 15 6 7,828 35 8.53 0.13 
Paris quadrifolia 1 1 19 1 0.12 . 0.01 . 

Hem icryptoph ytes: 
Oxalis acetosella 13 20 291 2,054 0.86 17.49 
Vaccinium myrtillus 9 8 49 71 10.64 13.7 5 
Majanthemum bifolwm 1 1 15 60 398 0.96 12.89 
Milium effusum 4 15 127 174 3.00 11.18 
Gal eo bdolon lute urn 4 10 18 2 51 1.43 10.54 
Stellaria h olostea 12 15 84 164 10.40 1.38 
Aj uga rep tans 1 5 - 109 0.09 4.99 
Viola silvestris 3 10 11 42 0.44 3.38 
Con vallaria maialis 1 2 5 11 0.38 2.32 
Stellaria nemorum 1 2 2 11 0.01 0.36 
Dryopteris spinulosa 1 2 1 1 0.03 0.06 
Carex div. sp. 1 1 1 20 0.12 1.65 
Luzula pilosa 2 2 7 11 0.69 o. 73 
L y s imachia nummularia 1 1 1 7 o.o 1 0.42 
Deschampsi a caespitosa 2 2 1 6 1.02 0.17 
Fragaria vesca . 1 1 1 2 0.06 0.13 
Geum urbanum 2 - 9 . - 1.00 -
Rubus sp. 2 - 2 - 0.96 -
Gramineae div. sp. 1 - 35 - r-

0.52 -
Glechoma hederacea 1 - 2 - 0.41 -
Puola rotundifolia 1 - - - 0.12 -
Galium Schultesii 1 - - - 0.05 -
Stellaria media 1 - 3 - 0.02 -
Vaccinium vitis-idaea 3 - 3 - 0.60 -
A thyrill.m filix-femina - 3 - 20 - 13.13 
Frangula alnus 3 5 - - - 2.05 
Stellaria pal us tris - 4 - 44 - 1.23 
Polygonatum multiflorum - 1 - 2 - 0.82 
M elica nutans - 1 - 17 - 0.70 
Potentilla erecta - 1 - 3 - 0.40 
Trientalis europaea - 3 - 15 - 0.38 
Crepis paludosa - 1 - 1 - 0.36 
Sorbus aucuparia - 1 - 2 0.22 -
Urtica dioica - 1 - 2 - 0.17 
Hieracium Lachenalii - 1 - 5 - 0.15 
Prune lla vulgaris - 1 - 10 0.10 -
F ilip endula ulmaria 1 - - 3 - 0.10 
P irola minor - 1 - 1 - o.os 
Carpinus betulus - 1 - 4 0.02 • -
Ranunculus flammulo - 1 - 1 . - 0.02 
Ranunculus repens - 1 - 6 - 0.01 
Scorzonera humilis - 1 -1 - 0.01 
F es tu ea ovina - - • 1 3 - 0.01 

Mosses 2 4 - - 6.93 1.75 
Total . 40.38 112.2 8 . 
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. 
Frequency, density and bioma·ss from spring and · summer samples in the herb layer 

of Pino•Quercetum (data from 20 samples r: 3.32 m') 
Tab. 11 

. 
' 

Frequency Density Biomass (g) 
Species . 

April July April July April July 
. 

' 

Geophytes: 
Anemone nemorosa 11 5 56 9 1.12 0.23 

H emicryptophyte8: 
V ace inium myrtillus 

• 18 20 285 371 63.32 139.90 
Oxalis acetosella 5 5 I24 293 . "0.8 3 4.72 
Vaccinium vitis-idaea 9 6 23 28 4.06 4.49 
Majanthemum bifolium 2 10 20 97 0.20 2-.46 
Equisetum. silvaticum 2 3 4 8 0.14 1.90 
Luzula pilosa . 5 3 7 9 1.14 0.24 
Potentilla erecta I . 2 1 7 0.0 I 0.10 
F es tuca ovina 2 2 I2 5 0.17 0.58 
Stellaria holos tea I 1 

' 
1 . 7 0.03 0.40 

Carpinus betulus . 4 1- . 4 1 0.41 0.06 
Carex div. sp. 1 I - 1 0.13 0.02 
Lycopodium annotinum 
Sorbu& aucuparia 

1 
1 

-
-

12 
1 . 

-
-

12.40 
0.64 

-
-

Gramine~e div. sp. 3 - 2 - 0.42 -
Veronica chamaedrys 1 - - - 0.22 -
Populus tremula 1 - 1 - 0.17 -
Sedum sp. 1 - . 1 - 0.03 -
Calamagros tis arund inacea 1 - 3 - 0.20 -
Potentilla alba 1 - 1 - o.o 1 -
Molinia eo erulea - 6 - 88 - 6.22 
Quercus robur - I - 1 - 2.9 5 
Convallaria maialis - 5 - 9 - 2.67 
Me lampyrum pratens e - 8 - 13 - 1.58 
Solidago virga-aurea - 3 - 3 - . 1.35 
H ieracium umbellatum - 1 - 3 - 0.87 
Trientalis europaea 
Pirola secunda 

-
-

14 
1 

-
- • 

85 
7 

-
-

0.84 
0.68 

Frangula alnus - 6 - 12 - 0.37 
Pin us s il ve s tris - 3 - 6 - 0.25 
Pteridium aquilinum - I ~ 1 - 0.10 
Rubus saxatilis - 1 - 1 - 0.10 
Veronica o fficinalis - 1 \ - 1 - 0.10 
C alamintha vulgaris - 2 - 3 - 0.0 3 

Mosses 16 17 . - - 35.51 147.4I 

Total 120.98 320.62 

the average cover in the whole stand ot the association studied. For this pur-
• 

pose 50 special samples of herb layer cover have been caiTied out in each of 
the associations studied. In these samples cover of herbaceous plants and 
mosses were treated separately. These evaluations were done in randomly 

• 

selected places •. 
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Samples for c.over had 4 m2 in area (2 x 2 m square). They were additional­

ly divided into smaller quadrats to improve the accuracy of evaluation. For each 

association the average evaluation of herb layer cover was obtained from ran­

dom samples with the. to tal area of 400 m 2• 

3. ELABORATION OF MATERIAL 

The estimate of maximal increment has been calculated for early spring 

geophytes and for nanophanerophytes and hemicryptophytes, separately. Since 

. 

Frequency, density and hiomass from spring and summer samples in the herb layer 
of Vaccinio myrtilli-Pinetum molinietosum (data from 20samples = 3.32 m~ 

Tab. Ill 

Frequency Density Biomass (g) 
Species 

April July April July April July 

Geophytes: 
Ar..emone nemorosa - 1 - 1 - 0.02 

Hemicry ptophytes: . 
·V ace in i um myrtillus 20 20 333 413 106.71 177,73 

. . 
Vaccinium vitis·idaea 11 14 31 46 4.70 5.98 
Luzula pilosa 2 3 3 2 0.19 0.30 
F estuca ovina 2 1 3 2 0.13 0.23 I . Viola silvestris 1 - 2 - 0.05 -
Molinia coerulea - 12 - 113 - 5.47 
Fransula alnus - 4 - 5 - 1.27 ' Trientalis europaea - 12 - 44 - 0.42 
Populus tremula - 2 - 3 - 0.41 
Majanthemum bifolium - 10 - 23 - 0.38 
Melampyrum pratense - . 5 - 5 - 0.33 
P irola uniflora - 3 - 7 - 0.14 
Sorbus aucuparia - 1 - 1 - 0.04 
Dryopteris s pinulos a - 1 - 1 - 0.02 

Mosses 20 20 - - 113.98 187.50 . 

Total 225.76 380.24 

the first plant group · regenerates its aerial portions entirely, sampling_ dur­

ing the period of their fructification, with the maximal standing crop, yielded 

at the same time the evaluation of their maximal, cuiTent year increment, i.e. 

values very close to net production. The calculation of increments for plants 

from the second· group has been caiTied out on the basis of the diHerence he­
tween their maximal crop in the. period of their full development (results of 

summer series) and the initial crop of biomass found in samples during the 

end of April. When the crop of hemi cryptophytes and nanophanerophytes bio­

rnass from April is deducted from their standing crop in July, one receives 

• 
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. 
Frequency, density and biomass from spring and summer samples in the herb layer 

of Carici elongatae·Alnetum (data from 20 samples= 3.32 m2
) 

Tab.IV 

Frequency Density Biomass (g) 
Species 

April July April July April July 

Hemicryptophytes: 
Carex div. sp. I7 19 15 156 46.48 296.36 
Iris ps eudoacorus 8 5 8 12 5.42 16.19 
Deschampsia caespitosa 2 1 - - 3.45 I6.10 
Dryopteris thelypteris 1 6 3 72 0.07 13.05 
Galium palustre 10 11 44 115 0.78 10.80 
Caltha palustris IO 9 7 33 2.96 9.60 
Peucedanum palustre 

• 
3 9 - 45 0.25 7.83 

Comarum palustre 1 2 I2 0.19 - 1.15 
Equisetum limosum I 1 1 1 0.67 0.09 
Lysimachia nummularia 2 3 15 6 0.25 . 0.56 
Different green parts 1 7 - - 0.01 0.37 
Glyc eria fluitans 2 - 4 - 0.59 -
/uncus effusus 1 - 2 - 0.38 -
Gramineae div. sp. 3 - - -- 0.27 
Hottonia palustris 1 - 3 0.08 . 

.. Different dead parts 1 . _ - - - 6.20 
Poa trivialis - 6 31 - - 5.91 
Scutellaria galericulata - II 37 -I - 5.46 
Frangula alnus - 7 - 14 - 5.23 
Galium uliginos um 2 '!. - - 55 - 4.48 
Lycopus europaeus - 12 38 - - 4.I8 
Mentha palustris - I 20 - - 2.10 
Lysimachia vulgaris - 1 - 1 - 1.24 
P oa nemoralis - 1 - - - 0.92 
Lythrum salicaria - 1 -- - 0.85 
Viola pal us tris - 1 - 7 0.27 -
Calamagro_s tis canes cens - 1 - - - 0.18 . 
Ranunculus repens - 2 - I - 0.13 
Lysimachia thyrs iflora - 3 6 - - 0.09 
Viburnum opulus - I - - - 0.07 
Majanthemum bifolium - 1 - 5 - 0.05 
Ranu ne ulus flammula 1 - - 1 - 0.01 

Mosses 13 14 - - 31.94 36.15 

Total 9 3.2I 5 446.20 
. 

the size of biu1.nass, which roughly could be determined as the increment of . 

biomass (net production), although, in reality, it presents only the difference 
in standing crop. 

The moss production has been · approximately calculated in following man­

ner. From the biomass of mosses found in spring and swnmer series there has 

been calculated the mean biomass per definite area. Afterwards, on the basis . 
of analysis of moss increment carried out on meadow and on several species 
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C oefficientes of similarity for spring and summer samples from four forest 
associations studied* 

Tab. V . 
• 

m V acci nio myrtilli· C arici elongatae-
Tilio-Carpinetum P ino·Quercetum '+-c Q) Pinetum -A lnetum oQ. 

0 ~ 
z CIJ a b a b b c a { c c s c s a s s 

. 
1 3 4 2 57 5 5 3 54 2 5 2 57 3 7 3 60 
2 • 6 5 3 55 2 2 1 50 2 3 2 80 6 8 5 71 
3 3 6 3 67 8 7 3 40 2 5 2 57 6 7 3 46 
4 7 14 6 57 3 5 2 50 2 5 2 57 2 7 2 44 
5 6 6 2 33 4 9 4 61 3 6 2 44 5 8 5 83 
6 4 7 2 36 4 8 1 16 3 4 2 57 7 11 4 44 
7 5 4 2 44 2 8 1 20 3 7 2 40 3 7 2 40 
8 5 8 4 61 6 7 4 61 3 5 3 75 4 5 1 22 
9 6 7 4 61 4 6 3 60 3 8 3 54 3 7 3 60 

10 ~ 6 2 44 4 8 4 66 2 7 2 44 4 12 3 37 
11 4 6 4 80 3 5 3 75 3 6 3 66 6 12 5 55 
12 4 5 4 89 5 7 3 50 2 6 2 50 3 6 2 44 
13 5 9 4 57 6 9 4 53 3 6 3 66 2 4 2 66 
14 5 8 4 61 5 5 2 40 2 4 2 66 2 6 1 25 
15 5 7 3 50 3 7 2 40 3 5 3 75 4 2 2 66~ 

16 4 7 3 55 5 6 2 .36 4 6, 4 80 3 5 2 50 
17 4 8 2 33 4 6 3 60 3 6 3 66 4 . 10 3 42 
18 6 6 4 66 4 2 2 66 3 5 3 75 4 6 3 60 

~ 19 7 6 2 30 6 9 4 53 4 5 3 66 4 6 3 60 
20 5 7 3 50 4 8 4 66 3 5 2 50 2 3 2 80 

<'· 

• Explanations of symbols: a - number of species in sprinF sample, b - number of species 

in summer sample, c -number of species common to both samples, S - coefficient of similarity 

2 in percentages S = c X 100 • 
• a + b 

in forest, it ,was detennined that circa 35% of n1oss biomass constitute cur­

rent year increments. The general biomass found in samples was reduced by 

the value of this index. If, for example, in Pino-Quercetum the standing crop 

of .moss hiomass was detennined on 27.55 g of dry material per 1 m 2
, th~n 35% 

of this value, or 9.62 g/m 2 comprise the curr~nt year increment of mosses, 

or their pro due tion. 

In T~bles 'I-IV there were presented values of frequency, density, and 

hiomass of intiividual species in two sample series from April and July for 

the herb layer of four associations studied • 

In order to 
• 

determine the floristic similarity among individual samples in 

series there ~as calculated the coefficient of similarity (S) in percents, with 

the~ use of Jaccard's fonnula: 

2 c (1) ·s =~ x 100 
a+b 
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Biomasses of samples in the herb layer of definite associations in spring and suJllmer 
1964 (expressed in grammes of ovendry weight per 3.32 m2) 

Tab. VI 
. . 

Vaccinia myrtilli· Carici elongatae-Tilio-Carpine tum Pino-Quercetum No. ..p inetum -A lnetum 
of samples . 

• • • . • spnng summer spnng summer spnng summer spnng summer 

1 0.46 1.00 6.77 9.59 11.70 25.54 8.54 8.25 
2 1.22 10.60 7.92 6.68 7.30 19.35 3.89 20.79 
3 2.61 9.55 7.64 4.22 5.54 14.38 4.87 12.48 
4 2.88 3.42 5.79 13.12 17.77 18.48 6.84 18.26 
5 1.17 7.25 4.31 10.53 2.56 15.31 5.47 9.55 
6 0.98 5.44 2.96 20.87 15.15 7.99 2.44 36.62 
7 1.98 3.25 1.50 12.61 7.70 21.03 3.39 15.76 
8 6.88 3.96 0.42 5.58 8.99 27.56 3.75 26.05 
9 2.27 6.68 5.92 13.2 3 12.69 25.11 5.60 25.54 

10 0.96 4.66 8.63 27.49 6.09 7.09 2.0] 22.32 
11 0.98 4.10 11.66 25.27 12.27 10.55 4.34 14.94 
12 2.73 4.68 7.47 53.28 10.64 12.09 0.44 24.12 
13 0.83 4.49 9.25 2 7.10 9.06 3.7.14 14.09 27.82 
14 1.32 6.10 7.65 19.91 19.95 17.48 2.02 50.43 
15 o. 70 5.12 14.80 18.40 10.49 22.36 6.48 44.00 
16 0.91 2.38 4.04 12.78 16.05 23.92 2.49 24.50 

. 17 1.60 5.07 1.26 3.22 2 9.25 42.43 3.87 2 0.82 
18 1.13 5.37 6.32 10.40 7.09 16.95 5.93 5.12 
19 2.72 11.92 4.80 15.35 12.60 6.74 3.00 14.44 
20 6.05 7.24 1.87 10.99 2.87 8.74 3. 75 24.39 

Total • 

in g/ 3.32 m2 40.38 112.28 120.9 8 320.62 2 25.76 3 80.24 93.21 4 46.20 

Total 
• 

in g/ m2 12.10 3 3.82 36.43 9 6.57 68.00 1 14.5 3 28.07 134.40 

where: c - number of species common for both samples compared, a &- n·umher 
of species in spring sample, b - number of species in su n1mer sample. · 

Results of this analysis are presented in Table V. 
Table VI .Presents generally biotnasses of individual samples also from 

two series taken, irrespectively to the proportion of biomasses of individual 
species. Finally, in Table VII there are compared calculations illustrating 
standing crops and increments of herba'ceous plants and mosses in four associa­
tions studied. Since values obtained refer to 20 samples with the total area of 
3.32 m 2 they should be divided by this value to produce data per 1m2

• 

It should be reminded that production estimate from 20 circular samples 
referred to strictly detennined cover by herb layer. Assun1ing that along with 
herb layer cover there changes the density of individuals, and particularly 
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. 
Standing crops and growth of vegetation in the herb layer of Tilio·Carpinetum (T-C), 
Pino-Quercetum (P·Q), Vaccinia myrtilli·Pinetum (V·P) and Carici elongatae-Alne• 

t~m (C·A) 
Tab. VII 

. . 

·Standing crops and growth T·C P-Q V-P C-A 
. of vegetation 

-
Standing crops of hemicryptophy-
tes on July 8 in g/3.32 m 2 109.49 172.98 192.7 4 410.05 

Standing crops of hemicryptophy-
tes on April 28 in g/3.32 m2 24.80 84.35 Ill. 78 61.27 

. 
• 

Growth of hemicryptophytes 
in g/3. 32 m 2 84.69 88.63 80.96 348.78 

. 

Growth of geo phytes in g/ 3. 32 m 2 
8.65 1.12 - -

·Total growth ofherbs in g/3.32 m '2 
93.34 89.75 80.96 348.78 

Total growth of ~erhs in g/m 2 
28.11 • 27.03 24.38 105.00 -

. 
Total growth of mosses in g/ m2 

0.46 9.62 12.25 3.59 

-
their biomass, there was introduced a correction of production estimation by 
the . value obtained from the analysis of average covering from '400 m2

• Simple 
proportion was used here according to the fonnula: 

' 

Be x Cf 
Bf=--­ (2) 

Cc 

where: Bf - calculated biomass correlated with the cover Cf, Cf- the size 

of average covering calculated from the area of 400 m2 (50 samples), Be -
the biomass from 20 sampl es, Cc - average covering from 20 samples. 

If, for example, in Tilio-Carpinetum the standing crop of herb layer from 

20 sampl es revealed the increment amounting to 28.11 g/m 2 with the average 

covering of 60%, while ·the average covering from 50 random samples with the 

area of 400 m2 amounted only to 29%, then the biomass (increment) with 29% 
covering is equal to: 

28.11 X 29 
---- == 13.59 g/ m2 

60 

In this way there were calculated remaining values in the column B of Table 

VIII. 



832 Henryka Traczyk. and Tadeusz Traczyk [Io] 

Net production of herbs in the herb layer of four forest associations 
Tab. Vlll 

• . • 

A* B** C*** 
Association 

B (g/ m~ (g/m~ . -'% A 

Tilio·Carpinetum 28.11 13.59 48 

P ino•Q ue re e tum 27.03 17.93 65 

Vaccinio · myrtilli·Pinetum . 24.38 15.44 62 
. C arici elongatae·A lnetum 105.00 94.98 91 

• Production estimate from 20 circular samples with higher derw;ity. 
J 

• *Production estimate after the in tn>duction of correction (see text). 

••• C = J!x 100. 

T.he average covering\from 50 random samples was following: 
in 'Tilio-C arpinetum - 29%, 
in Pino-Quercetum- 39.8%, 
in Vaccinia myrtilli-Pinetum- 38%, 
in Carici elongatae-Alnetum- 54%. 

The average degree of herb layer co\rering in given associations is there­

fore rather lo'Y in seriously deviates from the covering in circular samples 

and the one .in stands utilized for phytosociological records. Owing, however, 

to the big area of samples (400 m%) taken completely randomly, values obtain­
ed from them should be considered objective. 

4. RESULTS AND DISCUSSY)N 

Although sample series were not taken at monthly intervals, as it is sug· 

gested by Ovington's (1962) instruction, still the principle of this method 

has been observed assuming that two series - the spring and summer one -

reflect well the peak standing crops of geophytes, as well as minimal and 

maximal standing crop of nanophan eroph yte s and h emicryptophytes. The es tima­

tion of herb layer increment could be calculated from the difference between 

the tnaxirnal and minimal standing crop of hemicryptophytes and nanop.hanero­

phytes, adding to it the peak standing crop of early spring geophytes. 

In the two associations studied, where geophytes occurred, the standing 

crop of their hiomass', as well as their frequency and density at spring, were 

decidedly higher during spring, than in summer. Until July there remained only 

si~gle individuals with a very low biomass, what evidence that these popula-
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tions completed already their development during this period. One can expect 
that sampling during the fructification of these species gives the possibil­

itY of measuring their maximal production. 
The problem of production estimate for remaining species is entirely dif-

ferent. In an analysis of their increment i.n both series we found that their total 

biomass in summer samples (at the full swing of development) is always hig­

her, than at the beginning of vegetation at spring. No doubt that this fact re­
sults from the increment of biomass, but whether only due to it? Answer to 

this qnestion gives the analysis of the proportion of hiomasses of individual 
species in herb layer of definite association within these two series of sa~ples 
(compare Tab. 1-N and Tab. V, illustrating the degree of floristic similarity 
of samples). It appears - that, e.g. out of 45 herbaceous species fonning the 
herb layer in Tilio-Carpinetum there were only 18 common species, 8 which 
occuiTed exclusively in spring samples, while 19 species have been recorded 
exclusively in summer samples; altogether there were not less, than 27 vari-

• ous species. · 
On the basis of an analysis of standing crops of these three groups of 

species one can expect that in summer series the higher standing crop of 
species common for both series might present the result of the increment of 
their biomass. It cannot, however, be accepted that standing crops of species 
different in both series could present the increment. These same reservations 
refer to the analysis of standing crop in remaining associations. On this basis 
one can draw a general and very important conclusion, that the increase in 
standing crop of plants found in summer is a result of not only actual growth, 
but also spatial variation in specific composition, numbers and bion1ass of 

plants. It should be stressed that next sample series are tak~n from ever other 
places, than previous ones. Since the variation in herb layer, its heterogene­
ity is enonnous, hence results obtained in this way are unreliable. And this 
is, perhaps, the greatest drawback of this techniques. In order to prevent this, 
the number of samples within each series should he considerably increased 
to the number statistically sufficient. This in turn, due to the enonnous labour 
consumption of the harvest method, makes impossible to meet this requirement. 

Without going into a detailed analysis we find (on the basis of data from 
Table VI) that individual s~mmer samples in most cases (although not always) 
reveal the higher standing crop, when compared with spring samples. In result 
the total standing crop of the summer series is always greater, than that in 

spring one, what could be, with serious reservations, considered as results 
of increment. 

It needs to he added that the calculation of increments on the basis of 
minimal and maximal standing crop provides another difficUlty, because we do 
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not know when studies should be started and when completed to assure that 

the minimal crop is equivalent to the beginning of vegetation development, 

while the maximal one - to the full swing of this development. Clipping of all 

species in samples at one date, even if repeated at monthly or shorter inter­

vals, is only the detennination of standing crops, and the standing crop is, as 

it was evidenced above, affected to a serious extent by the spatial variation 

in biomass. Sometimes few samples with a high standing crop might decided­

ly affect the overestimation of results. 

It appeared that the production of herbaceous plants in herb layer amounts 

from 24.38 g/tn2 in Vaccinia myrtilli-Pinetum malinietosurn up to 105 g/m2 

(1050 kg/ha) in Carici elongatae-Alnetum, while moss production from 0.46 g/m2 

in 1ilia-Carpinetum to 12.25 g/m2 in Vaccinia myrtilli-Pinetum moliniewsum 

(more detailed data in Tab. VII). These results, of course, concern stands 

with definite density and plant cover. If, however, one would introduce correc­

tions resulting from the analysis of average cover in whole phyto coenoses 

(50 random samples), then the value of production would be considerably lower 

and amount frorn 48 to 91% of the estimate obtained from 20 circular samples 

with the higher, average covering by herb layer (compare Tab. VIID. In this Table 

the column A gives the estimate of production from 20 circular samples with 
I 

higher density, the column B - the estimate of production after the introduc-

tion of correction, while column C - the percent. ratio of these two values 

fl. x 100 • Latter calculations prove how great significance in production es­
A 

timate has the selection of samples for analysis. The selection of places for 

sampling, concerning requirements used in the preparation of phytosociolog­

ical records, gives in result ntostly values deviating from average, actual flor­
istic and quantitative relations prevailing in herb layer. ·This is why methods 

employing a very great number of samples taken in entirely random way are 

worthy recommendation. Having this in mind we repeated the estimate in these 

same stands of ground vegetation in following vegetation seasons with con­

siderably modified procedure, more simple, but rather more accurate at the 
san1e time (T ra c z y k 1967). 
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PROBA,OCENY PRODUKCJI RUNA LESNEGO 

Stre szczenie 

W pracy podano ws ~ PIUl pr6b~ oceny prod ukcji runa w czterech zhiorow iskach 
lesnych Kampinoskiego Parku Narodowego: Tilio-Carpinetum, Pino•Quercetum (wariant ­
ze Scorzonera humilis), Vaccinia myrtilli-Pinetum molinietosum, Carici elongatae·Al· 
netum. Do badail zastosowano u proszczonct metodc:t opracowanct przez 0 vi n g ton a 
(1962) dla potrzeb Mi~dzynarodowego Programu Biologicznego. Wielko~c produkcji 
nanefanerofit6w i hemikryptofit6w wyliczono z r6znicy stan6w w okresie ich peh>.ego 
rozwoj u (lato) oraz stanu minimalnego (wiosna). Za produkcj~ geofit6w wczesno­
wiosennych uznano ich stan maksymalny w okresie owocowania. Ocena produkcji ru­
na odnosila si~ do scisle okreslonego pokrywania stwierdzonego w probach, W pro­
wadzono r6wniez poprawk~ do tej oceny przez zastosowanie wska~nika przeci~tne­
go pokrywania, uzyskanego ze specjalnych pr6h pobieranych losowo z calej fitoceno-. 
zy badanych zespol6w. Wskazano · na duze znaczenie, jakie posiada spos6b doboru 
miejsc dla pobrania pr6b, jesli chodzi o ostateczne wyniki oceny. 
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