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The research made on the system of six elementary basins was aimed at
observation of alfalfa, perennial ryegrass and common bent grass influence on
a surface run - off amount from rain and snow precipitation in winter period.
As one of the main indexes was selected portion of surface run-off ¢, defined
as a ratio between an amount of surface run-off and an amount of causal
precipitation. The research proved, that forage grasses and legumes belong to
those crops, whose stands are the most prone to creation surface run-off. On
the alfalfa stands in a period 1995/1996 does a value = 0.415 on the surface
inclination 3%, ¢ = 0.662 on the surface inclination 8% and @ = 0.702 on the
surface inclination 12%; at the same time showed a winter wheat stand the
value @ = 0.177 on the surface inclination 8%. In winter period 1998/1999
showed the stand of perennial ryegrass (Lolium perene), variety Ahoj value
¢ = 0.270 on the surface inclination 8%, the stand of common bent grass
(Agrostis tenuis), variety Bardot the value ¢ = 0.158. At the same time showed
a winter wheat stand the value ¢ = 0.097 on the surface inclination 12%. On
perennial grasses (grassland) stands are an initial run-off intensities high and
gradually falls; on winter cereals stands is the reverse situation.

winter surface run-off; snow melting; frozen soil; portion of surface run-off;
water infiltration

\TRODUCTION

Each hydrologic process in the landscape region has its beginning in in-
ractions of precipitation with surface formation of earth lithosphere. Hy-
©logically most important formation is soil and plant cover. Thus the soil
*omes not only a basic factor of agricultural and forest production as well
‘40 Important hydrologic agent which markedly participates in creation of
f‘t_er and moisture regime of the landscape. From this point of view it
slgifs upon mutual ratio of infiltration and surface run-off in precipitation
[ action, Hoyvever, it is not a constant. It changes due to the action of
and antropic factors.
il innslany natural agents whi.ch cause de.form‘ati(‘)n on infiltfation ability Qf
intey ‘m_lmer season.mech.amcal pr.opertles of rains are applied the most, in
Period cryogenic or ice-forming processes in soil.
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Antropic factors acting sculpturing on soil permeability represent entipe
agricultural activity of man on soil. Our research has been aimed at cryogenje
processes taking place in soil of sites of perennial forage crops and deformg,
tion of soil permeability which induce these processes.

The aim of the research was to know regularities of origin and course of
surface run-offs on sites of alfalfa, perennial ryegrass and common bent gragg
in winter period. The research followed the previous studies of the author
(Kasprzak, 1972, 1975) as well as the latest studies of foreign authorg
particularly Std hli (1997), Johnsson (1991), Guseyv (1989), K 'dnev

(1980) and others.

MATERIAL AND METHOD

Research was carried out in the system of elementary basins established
in 1965 in the cadastr of the village Kninicky near Brno. Ther research object
is situated at an altitude 214 m above sea level and consists of six rectangular
run-off areas of the size 5 X 4 m, arranged in three pairs, registered under the
letters A, B, C, differing by inclination of the surface (s = 8%, Ig = 3%,
Ic = 12%); soils are loamy, southern exposure. Run-off areas are equipped
with an apparatus for measurement of surface run-offs from precipitation.
A part of the system is a meteorological station.

Measurement carried out in winter period of 1994/ 1995 studied the sizes of
surface run-offs induced by snow melting or rain on the alfalfa sites, cultivated
in the whole system of elementary basins in the second cropping year.

The aim of the measurements performed in winter period of 1995/1996
were surface run-offs from the alfalfa stands cultivated in the third cropping
year and for comparison also from the winter wheat stands (A2).

Measurements carried out in winter period of 1998/1999 studied the
amounts of surface run-offs of perennial ryegrass, the variety Ahoj (Al and
common bent grass, the variety Bardot (A2) cultivated in the second m‘OPPif}g
year;, measurements were also carried out on the winter wheat (C2) site for

comparison.

As one of the main indicators of the rate of run-off capacity of sites the
coefficient of surface run-off defined as a ratio of sum of run-offs 0 sum ©
precipitation fallen down on the site for winter period, i.c. November 0
February or March, including, resp.: ¢ = H,/H,, where H, means the su™

(height) of water run-off from soil surface H, — sum (height) of preclplta“o
In evaluations of the rate of inclination of sites to formation of surface YU‘I‘\;JanS
da

values of partial coefficients of surface run-offs @o were used, evaluate
after the period of persistence of one snow cover: Qo = LHy — XEd )
where Eq — sum of daily evaporation from snow COVer (E4=0.21- 0.45 mm-

4
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Infiltration cgefficicnl into frozen soil or infiltration soil capaci 9
. the following relations may b i ; capacity I = %,
resp-s the WP may be applied here: @i = 1 — @o; 1, = 100 (1 — @o)
Intensity Of surface run-off i, = mm.h™' in the time interval At = mim(lioe.
oy T ) al Ar = s
for yolume of run off V, = .lltres was determined from the relationship: i, =
3.077 v,/At (valid for the given run-off area). e

RESULTS

In wi'nter Period 199{1/1995 whole-season surface run-off coefficient on
alfalfa ;l;e w11}}]1 surﬁace inclination 3% had the value @g = 0.207, with incli
tion 8% — the value =02 ith inclinati % b .
I:Piz N PA 61 and with inclination 12% had the value
Maximum values of partial run-offs in the termi i
: s terminal pe i
(30 January to 5 February 1995) on the alfalfa sites with Eu;fl‘sge ?rfclr?:;:mg
3% ar.nou.ntecli to @o = 0.696, with inclination 8% amounted to @, = 0.944 '103
with inclination 12% amounted to @, = 1.007. P "
ImmeQ1ate rpax1mum vz}lues of run-off coefficients were reached at the
combination of snow melting and precipitation (29 January 1995), that are
max. QB = 0.907, max. Qa = '1.178 and max. ¢c = 1.110. It is rcmarl;able that
(})En this d?{y aI:jd lczllter destructive floods were in the whole Central and Western
urope. Hundreds of thousands inhabitants were ev
. b acuated, some casualti
were too. A valuable benefit obtained from .
. ' the processed measur i
an information on time course of i ‘ormati i aSUIGmems it
. rse of cryogenic deformation of infiltration soil
SOi'lfso(c;)fml?are the produgtion and course of surface run-offs on compacted
autum: 12199215) anc(ii semi-light (winter wheat), the area A2 was loosened in
and sown with wheat. Results proc v
. : . . Res processed in graphs related t
. C;ffTIrr‘):asirelments in winter season 1995/1996 are pre%en?ed in Illi(: [g
: = ! ter. ar s .
B 10le-season coefficient values of coefficients of surface rufl-off
aximum values were as follows: = 0415 =
e . e = 0. , ®a = 0.622, and
oy timés . e t»}\imtcr wheat stand the maximum value ¢c = 0.177, what
er 2 . ~ y . . . g ~ ; ’
el an on the alfalfa stand with identical surface inclination
On the alf i ici
B :iiz;estan?s partial coefficient of surface run-off of these maxi-
as follows: @ = 0.699, @a = 0.959, and ¢c = 0.992. On

the Wil‘lt
er whea Y ” L
9= 02366, eat maximum value of partial coefficient of run-off was only

In Wint
gragg] er season 1998/1999 production and course of surface run-offs on

ands i . )

Varicyy Bara;gt perennial ryegrass (variety Ahoj) and common bent grass

Plotte E )1; ..as well as on winter wheat (C2) were studied. Graphicall
of run-off measurements are presented in Figs. 4 and 5. Survei
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of the coefficient values of surface run-offs and the rate of run-off capacity
of sites are given in Table L.

Table II presents average values of amount of root and above-ground
biomass of perennial ryegrass and common bent grass from measurements
carried out from six monoliths in each species according to Fiala (in
Rychnovska, 1987).

DISCUSSION

The research proved that perennial grasses and clover crops belong to those
crops whose sites are most sensitive to formation of surface-run-offs in Wi
ter, and then particularly in pre-spring period. Some grasses, ¢.g. common
bent grass (variety Bardot), however, may reduce surface run-offs.

The reasons of the differences found among presented grasses (ryegrass
and bent grass) may consist in different stratification and production ©
above-ground phytomass (stubble) as reported by Strakova et al. (1999
By specific peculiarities of common bent grass Bardot are confirmed t,he
results of our previous research and resistance of root system against ﬂu‘”?s
erosion on slopes (Vitek, Hra bé& et al., 1983). It follows from the rest ]
of Table II that increased run-offs on the perennial ryegrass stand arc ni
caused by smaller root phytomass. It should be necessary to continu®
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2. Daily amount of surface run-off and course of intensities of run-offs from melting snow on the alfalfa stand (A1) and winter wheat (A2)
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4. Daily amount of surface run-off and course of intensities of run-offs from melting snow on the stand of perennial ryegrass (Al), common
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5. Time course of cryogenic deformation of infiltration capacity of soil on the stands of peren-
nial ryegrass stands (A1), common bent grass (A2) and winter wheat

listopad = November, prosinec = December, leden = January, unor = February, bfezen = March,
hola kypra pada (0zim) = bare loose soil (winter crop), travnik (jilek) = grass (ryegrass), travnik
(psineek) = grass (bent grass), infiltraéni schopnost pidy = infiltration capacity of soil, ob-
jemovy soucinitel povrchového odtoku = volume coefficient of surface run-off

1L The total amount of root biomass and its stratification in common bent grass and perennial
ryegrass in model river basins at Kninicky (March 1999)
Pcr«:cmngc:f—\

roots in the
layer 2-20 cm
A

Root biomass weight (t. hu’l)

0-2 cm including
stubble

4.82

Grass species,

variety 2-20 cm 0-20 cm

Common bent grass,
variety Bardot

Perennial ryegrass,

variety Ahoj

water to frost-penetrated surface layer, soil shading, grown around by stubbl®
and reducing action of solar radiation on soil surface during melting. For ¢
same reasons soils of grasslands defreeze into the depth slower and are long®
ready for formation of surface run-offs.
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Melting of snow cover takes place in sites with stands of perennial forage
40P faster thgn in sites with other crops. It is caused by the fact that snogw
sover remains in the grassland ,hanged on®, what allows approach of heat to
it from all Slde.s. Moreover, snow is melting very fast in close vicinity of
rass stems which penetrate snow cover over its surface. An information that

amount Qf surfapc run-offs grows proportionally with surface inclination of
the site 18 Very important.
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Cile ;
na Stan::;i";éi];uml? Eylo })O%nz.’l’ni zékonitosti vzniku a prib&hu povrchovych odtokil
. uvijteslq’. seté, jilku vvytrva]ého a psineCku tenkého v zimnim obdobi.
U By Objekt S Utecr’nl’na soi{stuve elementarnich povodi v katastru obce Kninicky
1‘§icich .o se vsk]ada ze tfi dvojic obdélnikovych odtokovych ploch 5 x 4 m
Obdoh rokuz?emne sklonem povrchu (3, 8 a 12 %). Méfeni uskutetnéna v zimnirr;
SNy oo 9?43/1995 sledovala velikosti povrchovych odtokil vyvolanych tinim
de$tém na stanovistich vojt&¥ky. Pfedmétem méfeni uskuten&nych

) ( ) =



v zimnim obdobi 1995/1996 byly povrchové odtoky ze stanoviit vojtsky a pro Stoy.
nani také ze stanovi$t ozimé pSenice. Méfeni uskutednéna v zimnim (degb[
1998/1999 sledovala velikosti povrchovych odtokd na stanoviiti jilku vytry
a psineCku tenkého; pro porovnani byla méfeni uskutedn®na rovnéZ na st
ozimé pSenice.

Jako jeden z hlavnich ukazateli miry odtokotvornosti stanovist byl zvolen SOUinite]
povrchového odtoku ¢ definovany jako pomér Ghrnu odtoki k Ghrou srazek, spad

Iych p,
o .. " . o v JH Ny
stanoviSt€ za zimni obdobi, tj. listopad aZ tnor, resp. biezen vietné: @ =Vo!V, ke

Vo — objem povrchové odteklé vody, V — objem sraZkové vody spadlé na stanovisgg,
Pri hodnoceni miry nachylnosti stanovit k tvorbg povrchovych odtoki bylo po.

aléh,
anovigg

uZito hodnot parcidlnich souliniteld povrchovych odtokt (o, vyhodnocenych vidy
pro obdobi trvani jedné sn€hové pokryvky: ¢, = £H, / TH, — SEy, kde E4 — hpy

denniho vyparu ze snéhové pokryvky (Es =021 + 0,45 mm,d_l),

V zimnim obdobi 1994/1995 mél celosezonni soutinitel povrchového odtoku pg
stanovisti vojtésky hodnotu ¢ = 0,207-0,289,

Maximalni hodnoty parcilnich odtokl ve vrcholném obdobi tani (30. 1. a% 5. 2
1995) na stanovistich vojtésky Cinily @0 = 0,696-1,007. Casovy pritbéh kryogenni
deformace infiltracni schopnosti pidy je znizorn&n na obr. 1. OkamzZitych maximgl-
nich hodnot odtokovych soudinitelt bylo dosazeno prfi kombinaci tani snéhu a dests
(29. 1. 1995), a to max. @p = 0,907-1,178. Graficky zpracované vysledky odtokovych
méfeni v zimnim obdobi 1995/1996 prezentuji obr. 2 a 3. Celosezonni hodnoty soudini-
teld povrchovych odtokll na stanovistich Vojtésky byly ¢ = 0,415-0,702. Na stanovisi
ozimé pSenice byla hodnota @a = 0,177, tedy 3,74krat mensi neZ na stanovisti vojt&ky
se stejnym sklonem povrchu a expozici. Ze zimniho obdobi 1998/1999 jsou graficky
zpracované povrchové odtoky znazornény na obr. 4 a 5. Pfehled hodnot soucinitelt po-
vrchovych odtokli a miry odtokotvornosti stanovigt je uveden v tab. I, stratifikaci kofe-
nové biomasy a jeji celkové mnoZstvi u sledovanych tray ukazuje tab. II.

Vyzkum prokazal, Ze viceleté trivy a jeteloviny patfi k plodinam, jejichZ stano-
vi§té jsou nejvice nachylna k tvorbé povrchovych odtok v zimnim a zejména pak
v piedjarnim obdobi. Odtokotvorna nepropustni vrstva zledovatélé ptidy (pedogla-
cidlni horizont) vznika na zatravnénych pidach snadng&ji neZ na padach, které byU”
na podzim agrotechnicky pfipraveny (ozimé obiloviny po orbg). Také tani sn€hove
pokryvky probihd na stanovistich s porosty viceletych picnin rychleji neZ na stano-
vistich jinych plodin.

zimni povrchovy odtok; tani sn€hu; pedoglacidlni horizont; soudinitel p@vrchoveho
odtoku
/

Contact Address:
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