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INTRODUCTION

To design the hydromeliorative works the knowledge of water balance
is needed. In average conditions of Poland the evaporation from gras-
slands in growing season amounts to 400—600 mm and is much higher
than the atmospheric precipitations amounting, on the average, to barely
320 mm. The precipitation deficiency amounts in an average year to
80—280 mm, being considerably higher in dry years.

For this reason, the herbage must utilize the winter moisture reserves
accumulated in soil. For reasonable water economy the knowledge is requi-
red of the water reserves available to plants in meadow soil in the spring.

The hitherto laboratory determinations carried out on soil samples
characterized only hydrological properties of particular soil profile layers,
but did not enable to determine the water easily and difficult available
to plants within the whole soil profile. In designing hydromeliorative
works in Poland there have not ben considered any retention abilities of
soils or else they have been estimated for 50—100 mm.

AIM OF THE WORK

The present work aimed at developing a method and at determining
water resoruces available to meadow plants, which can be found in soil in
the spring or after irrigation. Simultaneously the attempts have been made
to determine easily available water, i.e. such quantities of it, which could
be taken up by plants without distinct reduction of herbage bulk incre-
ment.
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INVESTIGATION METHODS

The investigations in question were carried out on soil monoliths taken
into steel cylinders of the cross-section of 450 sq. cm and of 100 cm in
height (Fig. 1). At first 4 and afterwards 6 monoliths were taken from
each site. The cylinders were driven into soil with a hand pile-driver,
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without disturbing soil structure, and then they were dug out, the bottom
being screwed on with screws and sealed with cement.

In the monoliths maximal water capacity and flow-off at dropping
ground water level was determined for estimating field water capacity.
Then the surface of all the monoliths was sown with grass mixture, the
main component being meadow fescue.

The observations of water consumption were started in the subsequ-
ent year only, when on the surface of the monoliths a compact sward
formed.

At taking the monoliths from the spots with good botanical composi-
tion of herbage, the old turf was left and immediately afterwards the
measurements began.
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All the monoliths obtained full mineral NPK fertilization. They were
placed in bricked pits of 1 m depth. The soil surface in the monoliths was
at an equal level with the surrounding surface. After the plants grew to
the height of about 10 cm above the monolith surface, the glass roofs were
placed over them at the height of about 1 m, protecting the herbage from
rain and securing at the same time sufficient lighting and aeration. In
fine weather the roofs were remowed. In such a way the environment
resembled the natural one, excluding the precipitations.

All the monoliths were periodically weighed as to compute the water
amounts utilized for evapotranspiration. At the same time the observa-
tions were made on wilting and drying up grasses. A half of the monoliths
was taken apart and then the samples for soil moistening determination
were taken from particular profile layers at the moment of appearance
of the first symptoms of plant wilting start or drying up lower loaves.
In such a way the difficult available moisture reserves in the soil were
determined. The remaining monoliths were left till the time the majority
of plants dried up. After they dried, the green matter above surface was
cut and its water content was measured. Simultaneously the soil sam-
ples were taken to determine the content of practically useless water.

The amount of water easily and difficult available to plants was de-
termined from the difference between the monolith weight and the mea-
sured water content in the soil profile.

While digging the monoliths out of the earth, the soil profile descrip-
tion was made and the soil samples were taken for mechanical and chemi-
cal analyses and for determining physical and hydrological properties of
the soil. The mechanical composition of soil was determined using the
areometric method. The maximal water capacity and the volume weight
of dry matter was measured in the small cylinders of 250 cu. cm capacity,
in 4 replications for each soil profile layer. The specific gravity was deter-
mined using the picnometric method and the present moisture — by
drying samples of 100 cu. cm volume at 105°C.

In peat soils the decomposition degree and botanical composition were
determined. Furthermore, the maximal hygroscopicity was measured
using the Mitscherlich’s method (at the presence of 10°y H,SO, and the
underpressure of 10 mm Hg). On each site in the area the soil samples
were taken for determining water reserves in the spring and summer
season, particularly during periodical droughts, in order to compare the
investigations on the monoliths with those carried out in the field.

Parallel to the investigations on the monoliths, the measurements
were made on natural sites in the spots from where the monoliths were
taken. The spring moisture reserves during summer droughts were com-
pared with the results obtained in the monoliths.

15 Roczniki gleboznawcze



Physical and hydrological properties of soils

Table 1

Pro- Depth Vo;ug: Ash Max%mal ngimal Moigtu;e during
fi- ) epth | weight |specific water ygro- rying up ion ki
1; Locality in cn | ©f DM ES::;‘; cg:ta;t cepacity scopicity grasses Formation kind
q o of in in
No. g/cu.cu DM vol. % | vol.% |weight volume
1 2 3 4 5 6 7 8 9 10 1
1 Minikowo 0-10 0.701 2.34 83.7 71.4 - 19.1 13.4 Peat muck, silted, with granular structure
10-32 0.364 2.21 8l.4 8l.7 - 26.3 9.6 Silted peat muck
32-70 0.281 2.43 72.5 85.4 - 29.2 8.2 Sedge peat heavily silted with calcium carbonate
70-85 | 0.231 2.20 63.5 86.7 - 132.5 30.6 Moss-sedge peat,silted with calcium carbonate
85-100 | 0.247 2.06 63.5 86.6 - 118.2 29.2 Sedge peat silted with celcium carbonate
2 | Ppotulice I 0-10 | o0.661 2.26 76.1 71.1 - 32.6 21.6 Black peat muck with sand grains
10-40 | 0.703 2.18 65.5 67.6 - 26.1 18.4 Black peat muck with loose structure
40-70 0.186 1.9 15.1 90.0 - 66.5 11.4 Reed-sedge peat,brown,of 40% decomposition
70-85 | 0.159 1.59 13.5 89.4 - 250.0 39.8 Reed-sedge peat
85-100 | 0.134 1.54 19.2 92.0 - 334.0 49.0 Reed-sedge peat
3 Potulice II 0-16 | 0.489 2.07 59.2 79.7 - 31.9 18.5 Peat muck, black, strongly decomposed, with send
admixture
10-24 0.434 1.98 54.1 76.9 - 44.0 19.1 " " " " " " "
24-69 0.952 2.42 95.3 62.7 - 14.8 14.1 Send with peat admixture
60-85 | 1.092 | 2.63 9.7 57.2 - 19.1 | 20.9 | Loose send
85-100 | 0.684 2.33 92.9 11.8 - 51.2 39.1 Loose sand interlayered with peat
4 Antoniewo II 0-20 0.419 1.85 54.0 71.4 - 52.5 23.6 Peat muck, black, with sand admixture
20-35 | 0.929 2.36 87.8 60.6 - 20.7 18.6 Muck, sandy formation
35-6C 1.543 2.51 39.1 38.6 1.34 4.3 7.8 White loose sand
60-100 | 1.637 2.55 99.1 35.8 1.43 3.4 5.6 White loose sand
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c.d, table 1

2 5 4 p) 6 7 8 9 10 11

g:gs;:&ga 0-15 0.775 2.18 70.8 65.4 12.8 23.5 18.3 Black muck strongly pulverized,with loamy silts|
15-30 0.835 2.45 72.5 66.0 13.8 30.1 25.9 Black muck strongly pulverized,with loamy silts|
30- 43 | 1.066 2.40 90.8 55.7 6.9 271.9 31.2 Heavy loam
45-60 1.280 2.48 94.4 48.4 5.8 24.8 34.2 Heavy loam
60-80 1.321 2,20 97.6 40.1 2.3 13.1 21.8 Silty loamy sand
80-100 | 1.675 2.56 98.5 34.7 1.7 1.3 11.3 Silty loamy sand

Rézniaty 0-15 0.462 1.70 38.0 72.9 15.9 39.9 20.9 Black peat muck
15-27 0.660 2.01 74.6 67.2 9.8 56.3 30.8 Silted black peat muck
27-50 1.433 2.57 96.1 44,3 5.4 | 21.1 30.9 Light loam slightly sandy
50-93 1.605 2.56 99.4 37.4 1.1 1.3 11.6 Silty sand
93-100 | 1.486 2.62 99.2 43.4 2.8 14.2 19.0 Silty sand, gleyed

Antoniewo I 0-16 0.655 2.08 81.8 68.6 8.0 24.2 16.2 Black muck formation
16-21 1.115 2.35 - 52.6 6.5 14.4 14.9 Black mucky sand
21-50 1.677 2.5 99.4 33.6 1.1 4.0 6.7 Loose sand
50-15 1.680 2.57 99.7 34.6 0.7 4.4 1.7 Loose sand
75-100 | 1.701 2.48 99.7 31.4 0.7 3.1 5.2 Loose sand

Nowakowo 0-15 0.694 2.07 76.2 66.5 11.9 27.0 20.2 Silted muck formation
15-28 0.677 2.12 16.6 68.1 12.5 37.4 23.3 Silted muck formation
28-40 0.511 2.18 80.4 76.6 7.2 28.1 19.2 Muck formation developed of medium silty loam
40-90 1.137 2.19 98.8 48.1 1.7 9.8 15.1 Common silty formation
90-100 | 1.499 2.62 98.7 42.7 2.3 13.6 20.1 Very strongly gleyed silty formation
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c.d. table 1
1 2 3 4 5 6 7 8 9 10 1
9 Fiszewo 0-12 1.088 2.52 90.5 56.8 10.9 18.8 19.2 Very heavy silty loam
12-24 1.255 2.63 93.1 52.4 11.7 18.4 20.8 Very heavy silty loem
24-55 1.158 2.87 92.0 59.6 18.6 21.5 35.1 Clay
55-78 0.656 2.27 80.9 70.4 13.5 182.9 67.8 Very heavy loam with peaty root aduixture
78-100 | 0.139 1.84 17.9 92.5 - 378.2 70.5 Sedge-wood peat, 40-60% decomposition
10 %g{ﬁglge 0-15 | 0.983 2.38 9.8 62.1 8.4 10.6 10.4 Medium silty loam
15-30 1.232 2.40 96.0 51.1 1.6 14.8 18.2 Medium silty loam
30-78 | 0.819 2.46 9.3 68.9 10.5 29.5 24.2 Heavy silty loem
78-90 | 0.508 1.83 75.2 82.8 - 193.2 59.5 Heavily silted sedge peat
90-100 | 1.106 2.50 96.6 59.9 5.4 54.0 49.0 Medium silty loam
1 Roznowo 0-15 | 0.951 2.40 62.9 6.4 14.8 13.8 Medium silty loam
15-30 1.108 2.26 92.2 51.7 6.6 22.2 24.6 Medium silty loam
30-45 | 0.790 2.38 86.2 67.4 7.2 32.6 25.8 Medium silty loam
45-70 | 0.203 1.66 25.7 88.4 - 140.2 28.5 Silted sedge peat, 60% decomposition
70-85 | 0.18% 1.69 32.7 90.5 - 217.9 40.3 Silted reed-sedge peat, 50% decomposition
85-100 | 0.162 1.72 20.7 91.1 - 322.1 53.1 Slightly silted resd-sedge peat
12 %;iﬁil§§ 0-10 1.320 2.51 99.4 49.0 1.7 4.3 5.6 Sligtly loamy sand
10-18 1.437 2.59 98.9 39.3 1.1 3.5 5.0 Loose sand
18-53 1.495 2.49 97.4 37.9 3.2 4.7 6.9 Silted slightly loamy sand
53-70 | 1.558 2.49 99.5 33.5 1.1 4.7 1.3 Loose sand
70-80 1.521 2.46 98.8 38.4 2.1 22.8 34.7 Common silt
1.449 2.45 99.3 38.2 1.5 16.1 23.3 Loose sand
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Water reserves available to meadow plants in soil profiles up to 100 cm depth, in mm

Table 2

Pro- deximal ‘:mg Water resources in mm
f;i.e Soil cheracteristics wateI.' ‘(ipgﬁig easily difficult |practically
: capacity 100 cm) | aveilable | available useless
1 2 3 4 5 6 1
1 Peat muck formed of sedge peat, heavily silted with calcius carbonate 838 768 145 445 178
2 Peat muck developed of sedge peat (Mt III) 828 748 145 335 268
3 Shallow muck on sand interlayered with peat 672 612 110 280 222
4 Shallow wmuck on loose sand 492 44Y 66 256 123
5 Shallow unuck on heavy loam underlain by loose sand 485 4¢3 77 96 237
6 Shallow muck on light loam underlain by loose sand 445 585 IP] 97 210
7 Mucky soil of loose sand 408 346 04 185 97
8 Shallow mucky soil on medium alluvial soil 962 505 155 190 180
9 Very heavy alluvial soil on peat 689 624 08 97 459
10 Deep silty medium alluvial soil 660 611 145 175 291
11 Shallow medium alluvial soil on peat 776 729 120 2% 319
12 Very light alluvial soil 372 309 33 142 134
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DISCUSSION OF THE INVESTIGATION RESULTS

The determination of water reserves was carried out in 1963—1965 on
12 meadow soil kinds. The physical and hydrological properties of these
soils are presented in Tab. 1 and the useful water reserves — in Tab. 2.

The investigations showed that the water reserves easily available to
meadow plants have been very different, fluctuating within the limits
of 33—145 mm. The best with regard to the water economy turned to be
deep mucked peat soils and medium humous alluvial soils. Small water
reserves occurred in shallow mucked peat soil on loam and muck soils on
lande sand as well as very heavy alluvial soils. The worst in this respect
turned to be very light alluvial soils.

On the basis of the hitherto investigation results the following conclu-
sions can be drawn:

1. The vegetation method on deep monoliths enables determining wa-
ter reserves easily and difficult available to plants as well as practically
useless water.

2. The monoliths ought to be taken without disturbing soil structure,
by driving them into soil (at least 6 cylinders from each site).

3. For mineral and peat soils the cylinders made of bore-hole tubes of
24 cm (10”) diameter and of 100 cm in height ought to be used.

4. Parallel to the investigations on the monoliths, the determination
of field water capacity, spring water reserves and soil moistening in
characteristic seasons, particularly at the initial leaf wilting during
drought, must be carried out.

5. For determining water available to grassland herbage, the grass
mixture ought to be applied: also the local vegetation can be used if com-
posed of good grass species.

Z. CIESLINSKI, W. ROGUSKI

METHODE DE DETERMINATION DE L’EAU UTILE AUX PLANTES DANS LES
SOLS DES PRAIRIES AU MOYEN DES MONOLITHES PROFONDS DANS
UN SYSTEME NATUREL

Institut de Melioration et des Prairies TOB, Bydgoszcz

Résumé

I1’élaboration d’une méthode pour détérminer les réserves d’eau accessible aux
plantes des prairies, qui peut se trouver dans le sol au printemps ou aprés des
irrigations, fut le but de cet ouvrage.
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En méme temps on s’efforca de détérminer l'eau facilement accessible c.a.d.
une telle quantité d’eau que les plantes peuvent prélever sans diminuer l’accrois-
sement de la masse végétale.

Les observations furent menées dans des monolithes du sol prélevés dans des
cylindres d’acier d’une coupe de 450 cm? et d’une hauteur de 100 cm (dess. 1). Les
cylindres furent placés dans les fosses construites en briques d’une profondeur
de 1m. La surface du sol fut au méme niveau que la surface du terrain. Pendant
la pluie on placait au-dessus des cylindres a la hauteur de 1 m. des toits en verre.
En période du début et de la fin de déssechement des herbes les cylindres furent
pesés et on en préléva des échantillons du sol pour déterminer les quantités d’eau
facilement et difficilement accessible.

En se basant sur cette méthode on effectua la détérmination des réserves d’eau
utile dans douze sortes du sol des prairies au cours des années 1964—1966 (tab. 1
et 2). I1 le resultes de ces observations sont, que les réserves d’eau facilement
accessible aux plantes des prairies différent trés fort et varient les limites de
33—145 mm. Les sols les meilleurs sont les terres pourritures tourbeuses profondes
et les sols alluviaux (,,made”) d’une richesse moyenne en humus.

Les sols pourritures plats sur argile et pourriteures sur sable peu compactes
et les sols alluviaux tres lourds n’ont que des petites réserves d’eau. Les moins
riches s’avérérent les sols alluviaux trés légers.

En so basant sur les observations précédentes on peut conclure que la méthode
de végétation dans des monolithes profonds donne la possibilité de détérminer
l’eau facilement et difficilement accessible et pratiquement inutile.

Les monolithes du sol doivent étre prélévés sans endommager la structure,
a 6 reprises au moins.

Le diametre des tuyaux ne peut pas étre inférieuse a 24 cm [10], et la hauteur
100 cm. On doit éffectuer en méme temps que les observations sur les monolithes,

des observations aux champs, d’ou furent prélévés les monolithes a fins de
comparaison.

Z. CIESLINSKI, W. ROGUSKI

METHODE DER BESTIMMUNG DES FUR DIE PFLANZEN ZUGANGLICHEN
WASSERS IN DEN WIESENBODEN MIT HILFE VON TIEFEN BODENMONOLITEN
IM NATURLICHEN ZUSTAND

Institut fur Meliorationwesen und Griinlandforschung Aussenstelle in Bydgoszcz

Zusammenfassung

Zweck der vorliegenden Arbeit war die Erarbeitung einer Methode =zur
Bestimmung der Vorrdte des fiir die Wiesenpflanzen aufnehmbaren Wassers im
Boden im Friihjahr oder nach der Bewisserung.

Gleichzeitig bemiihte man, das leicht zugingliche Wasser, d.h. solche Menge
desselben, die von den Pflanzen ohne jegliche Minderung des Pflanzenmassezuwachs-
es aufgenommen werden konnte, zu bestimmen.

Die Untersuchungen waren auf den in die stihlernen Zylinder von 450 cm?
Querschnitt und von 100 cm Hohe entnommenen Bodenmonoliten (Abb. 1) gefiihrt.
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Die Gefidsse wurden in die bemauerten, 1m {iefen Gruben hineingebracht, Die
Bodenoberfliche in den Gefdssen war auf der gleichen Niveau mit der Geldnde.
Wiahrend des Regens waren die Gefdsse mit den auf der Hohe von 1 m gestellten
Glasdichern geschiitzt. In der Zeit des anfénglichen und der volligen Griserabtrock-
nung waren die Gefdsse gewogen und dann wurden von denen die Bodenproben
fiir die Bestimmung des leicht und schwer zuganglichen Wassers entnommen.

Nach dieser Methode wurden in den Jahren 1964—1966 die von den Pflanzen
aufnehmbaren Wasservorrdte auf 12 Wiesenbodentypen bestimmt (Tab. 1 und 2).
Diese Bestimmungen zeigten, dass die fiir die Wiesenpflanzen leicht zuginglichen
Wasservorridte sehr verschieden seien, indem sie innerhalb der Grenzen von 33 bis
145 mm schwankten. Die besten sind tiefe vererdete Moorboden und mittelschwere,
humusreiche Auebdden. Kleine Wasservorriate zeigen seichte, mit Lehm unterlagerte
vererdete Moorbdden, mit losem Sand unterlagerte anmoorige Bodden sowie sehr
schwere Lehmboden.

Auf Grund bisheriger Untersuchungen kann man schliessen, dass die Vegeta-
tionsmethode mit tiefen Bodenmonoliten fiir die Bestimmung des fiir die Fflanzen
leicht und schwer zugédnglichen Wassers gut geeignet sei.

Die Bodenmonolite sind ohne Strukturbeschiddigung, in mindestens 6 Wieder-
holungen zu entnehmen.

Die Roéhren sollen von mindestens 24cm [10] Durchmesser und von 100cm
Hohe sein. Parallel mit den Monolitenuntersuchungen diirfen, zwecks Vergleich,
auch die Geldndeuntersuchungen auf den Stellen der Monolitenentnahme durch-
gefiihrt werden.

Z. CIESLINSKI, W. ROGUSKI

METODA OZNACZANIA WODY UZYTECZNEJ DLA ROSLIN W GLEBACH
EAKOWYCH ZA POMOCA GEEBOKICH MONOLITOW W UKEADZIE
NATURALNYM

Instytut Melioracji i Uzytkéw Zielonych, Terenowy Oddzial Badawczy, Bydgoszcz

Streszczenie

Celem niniejszej pracy bylo opracowanie metody okreslania zapaséw wody do-
stepnej dla ro$lin lgkowych, jaka moze sie znajdowaé w glebie w okresie wiosennym
lub po nawodnieniach.

Réwnocze$nie starano sie okresli¢ wode latwo dostepng, to jest te jej ilosé, ktérg
moga roéliny pobieraé bez obnizania przyrostu masy roslinnej.

Badania prowadzone na monolitach glebowych pobranych do stalowych cylin-
dréw o przekroju 450 cm? 1 wysoko$ci 100 cm (rys. 1). Wazony umieszczono w wy-
murowanych dotach o gleboko$ci 1 m. Powierzchnia gleby byla réwna z powierzch-
nig terenu. W czasie deszczu nad wazonami na wysoko$ci ok. 1m umieszczono
oszklone daszki. W okresie poczatkowego i caltkowitego zasychania traw wazony
wazono i pobierano z nich préby gleby do okre$lenia iloSci wody tatwo i trudno
dostepnej,

Na podstawie tej metody w latach 1964—1966 oznaczenia zapaséw wody uzy-
tecznej wykonano na 12 rodzajach gleb lagkowych (tab. 1 i 2). Z badan tych wynika,
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ze zapasy wody latwo dostepnej dla ro§lin lakowych sa bardzo rozne i wahaja sie
w granicach od 33 do 145 mm. Najlepsze sg gleby murszowo-torfowe giebokie oraz
mady $rednie préchniczne. Male zapasy posiadaja gleby murszowe ptytkie na glinie
i murszaste na piasku luznym oraz mady bardzo ciezkie. Najgorszymi okazaly sig
mady bardzo lekkie.

Na podstawie dotychczasowych badan mozina wnioskowaé, ze metoda wegeta-
cyjna na glebokich monolitach daje mozliwo$é okreSlenia wody tatwo i trudno
dostepnej oraz praktycznie nieuzytecznej.

Monolity glebowe nalezy pobieraé¢ bez naruszenia struktury w co najmniej
6 powtoérzeniach.

Srednica rur nie powinna byé mniejsza niz 24cm [10], a wysokosé 100 cm.
Roéwnolegle z badaniami na monolitach powinny by¢ wykonane badania w terenie,
skad byly pobierane monolity, w celu poréwnania badan na monolitach z badaniami
polowymi.

3. HECIMHBCKH, B. POTYCKUA

METOJ OIIPEIEJEHUSA HA TJIYBOKMX MOHOJMUTAX BJATU IOCTVYIIHON
IJsI PACTEHUM B JYTOBBIX IIOYBAX C HEHAPVYIIEHHOM CTPYKTYPOM

UHCTUTYT MeJuopauuit M JyroBojcCTBa

PesoMme

Ilenblo Tpyna 6blL1a pa3paboTKa METOAA ONpeAesJeHus 3amaca BJaru AOCTYIIHOM
LA pacTeHMi, KOTOpas MOXKEeT HaXOOUTCA B II0YBe B BECEHHMI TMePMOA MM Iocje
opoureHnsa. OJHOBPEMEHHO IbITANNChL ONPEAENNUTh BJAry JErKo AOCTYIHYIO HAJIdA
pacTeHmii, T.e. TAaKOe ee KOJMYeCTBO, KOTOPOE MOXKET YCBayuBaThCA PacTeHMAMMU 6e3
CHMUIXEHMUA NPUPOCTA PACTUTENBLHOM MAacChl.

VcenemoBaHusA NPMBOIMIMCH Ha ITOYBEHHBIX MOHOJNTAX, OTOOPAHHBIX B CTAJb-
Hble IMJIMHADBI CIEAYIOLLero pasMepa: IonepeyHoe cedyeHmue 450 cm?, BeIcOoTa 100 cM
(puc. 1). MOHONUTBI NOMeIady B OOJIOKEHHBIX KMUPNMYCM fAMax 1 MeTp IayOuHBI
IIoBepXHOCTh IIOYBBI B MOHOJIMTAX OblIa Ha OAMHAKOBOM YPOBHE C IMOBEPXHOCTHIO
rpyHTa. JJada 3alIUThl OT OCAAKOB IIOMELaJM Ha BbICOTe 1 M HaX MOHOJMUTAMM CTEeK-
JIAHOM HaBecC.

B nepuop HayaJbHOIO M IIOJIHOTO 3aBAJAHMA TPaB MOHOJIMTHI B3BELIWBAJIM M OT-
6upanyu obpas3ub! IMOYB AJIA ONpenesieHMA JIETKO- U TPYXHOLOCTYIIHOM BJIArM.

IIo sToMy MeTOAYy OIpezenAanu B nepuon 1964—1966 rr. 3amac JOCTYOHOM BJarm
B 12 Bumax nyroBbIX mnouB (tab. 1 u 2). I3 moay4yeHHBIX JAHHBIX CJIEAYyeT, YTO 3arac
BJIary AOCTYIIHOM IJA JYyTOBOJ PaCTUTENIbHOCTM M3MEHYMB JM KoJjebjeTcA B mpegenax
33—145 mm. Cambiit 60abLION 3arac BJari CONEPIKAJIM MYPILIEBO-GOJIOTHBIE Iiry6o-
Kle IIOYBBI M CpeaHe-TAXKeJble ajJOBHAJbHbIE II0YBbI, HEOOJNBLIIOK — MeEJIKHe Myp-
LHIeBble II0YBbI IIOJCTEJIEHHblE TJIMHOJM M MypLIeBaTbie NOYBBLI HA DBIXJIOM IIECKE,
a TakK¥Ke OYeHb THAXKeJble aJlJIIOBMAJIbHbIE IOYBBI. HaMXYAILMMM OKa3aJjuCh O4YEHb
JIETKYe aJIIIOBMAJIbHbIE ITOYBBI.

Ha oCHOBaHMM NPOBEJEHHBIX A0 CHX IIOP MCCIELOBAaHMIA MOIKHO 3aKJI04aTh, 4YTO
BbIILIEYKA3aHHbIM METOJ C MCIIOJb30BaHNeM INIyGOKMX MOHOJIMTOB IIO3BOJIAET OIpe-
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[eJIATH 3arachkl Biary JErko- M TPYAHONOCTYIIHOM IJIs pacTeHmil, a TaKiKe IpaKTude-
CKM HEJIOCTYITHO} BJIaru.

IloyBeHHbIE MOHOJIMUTBLI CJIEAYET OTOMpaTb 0€3 HapyIlleHMA eCTEeCTBEHHO! CTPYyK-
TYypbl, B II0 KpaiiHeil Mepe IIeCTM IOBTOPHOCTAX. JyMaMeTp UMIMHAPOB IOJKEH
ObITh He MeHblue 24 cm [10], a BbicoTa — 100 cm. IlapanjaenbHO MCCAELOBAHMAM Ha

MOHOJIMTAX HECOXOIVUMO IIPOBOAWUTE C LEJbI0 CPAaBHEHMA JCCJIeJOBaHMA B II0JeE, HA
KOTOPOM OTOMPaNMCh MOHOJMUTHI.



