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I THE STRUCTURE OF THE YIELD OF CRAMBE (CRAMBE
\‘ ABYSSINICA HOCHST.) IN RELATIONSHIP TO WEED

| ' |NFESTATION AT DIFFERENT SOWING RATE
AND NITROGEN FERTILIZATION®

| 7. Strasil

Research Institute of Crop Production, Prague-Ruzyné, Czech Republic
|

In field trials conducted at two different sites in the years 1994 to 1997 weed
“ spectrum and effect of weeds were studied as affected the yield structure of crambe.
I Inter-species competition was tested at two different sowing rates of crambe (V| —
160 germinating seeds per mz, V3 — 240 germinating seeds per mz) and two doses
H of N fertillization in industrial fertilizers: without N fertilization and at the N rate of
80 kg.ha . The total number of weeds in conversion into area was lower at the site
H with better weather conditions in Prague-Ruzyné (on average 70.8 plants.mﬁ2) com-
[ pared with cooler and moister site at Lukavec near Pelhfimov (234.9 plants.mﬁz).
I In Ruzyné we found average dry matter of weeds 62.2 g.m‘z, at Lukavec it was
76.4 g.mgz. Higher values found at Lukavec are given by high number of weeds
| per area, as well as by ghe fact that crambe stands here were thinner (Ruzyné 145,
| Lukavec 215 plants.m ). The numbers of weeds found had significantly negative
impact on the grain yields of crambe only on N-untreated plots and also on the plots
“ with higher sowing rate of crambe. No significant relationship has been found
i between the number of weeds and other studied parameters (1000-kernel weight,
\‘ number of crambe plants per area, yield of crambe total phytomass). In addition, it
\‘ is evident from correlations, that higher sowing rate of crambe reduced number of
\‘ weeds and the growth of weight of their phytomass, what had a positive effect on
| the increase of seed yield. When compared the plots treated with suitable herbicides
‘ with identical untreated plots, we found a decrease on the yield of crambe seeds on
average by 16.4 % against similar herbicide-treated plots. The following sequence
‘! of the rate of the effect of different factors on composition of species spectrum,
‘\ number and production of weed dry matter in descending order from the strongest
|

effect to the weakest one, can be established from the results achieved: year — site
— N fertilization — sowing rate.

“ weeds; crambe; N fertilization; sowing rate; inter-species competition
.- @00
\
‘ *
\‘ The Study was partly funded by the Grant Agency of the Czech Republic (Grant

‘ NO-_503/94/0751) and partly within the project RE 6475 with financial support of the
“ ational Agency for Agricultural Research.
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INTRODUCTION

Inter-species competition between weeds and crop is still a subject of
extensive study. For example Z imdhal (1980) quotes in his study more than
500 contribution, in which their authors deal with different weed communities
and cultural plants. Our authors studied the tasks of mutual relationship between
different weeds and crops, €.g&. Racz (1950). Other authors studied the effect
of stand density and fertilization (Vrko¢, 1972: Majerikova, Simon,
1983: Stragil, S kala, 1997) and crop rotations (Légere et al., 1997) as
affected the relationships between weeds and crops etc.

In the world crambe (Crambe abyssinica Hochst.) belongs to the so-called
alternative oil crops. A great attention has been paid in our days to crambe
mainly in the USA (F abry et al, 1990), as well as in Western Europe
(Seehuber, 1987). In the Czech Republic more attention was devoted (o
this crop before in the past (Fabry etal, 1990), when it was cultivated with
success on relative large areas in all production regions (Hanich, 1967).

Nowadays, a great attention has been paid to crambe, as a new alternative
crop intended for industrial or energy utilization, in the world and in the
Czech Republic as well. During field trials conducted at the Research Institute
of Crop Production, Prague-Ruzyné, the crambe was compared together with
other crops within the research project “Cultivation of non-traditional energy
and industrial plants® (S tr a%il, 1997). Our study has been concentrated on,
except production aspects, the study of the effect of soil and climatic condi-
tions, amount of sowing rate and different N fertilization of crambe and weed
infestation of the stand. Furthermore, we studied how the competition be-
tween the given crop and weeds is reflected in some elements of the structure

of yields and final seed yield of crambe.

MATERIAL AND METHOD

The weed infestation was studied in the period 1995 to 1997 at two dif-
ferent sites (Lukavec near Pelhfimov and Prague-Ruzyn€). Site conditions on
different plots are presented in Table 1. The weather pattern in the given
experimental period at different sites is in Fig. 1.

Cultural practices of the crop

Cereal was a forecrop for crambe at all sites and in all years of the study

(Table II). Traditional herbicides were used to the forecrop against weeds
(Table II). Common cultural practices were done for crambe at all sites.
Stubble ploughing and medium-deep tillage followed after forecrop at al
sites. Pre-sowing treatment was accomplished in spring at Ruzyné by com”
pactor, at Lukavec vibration harrow plus rammer were used.
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1. Site conditions of experimental sites

Experimental site

Praha-Ruzyn&

Parameter

Latitude 4937 sood |
Longitude 15°03° 14°26°
Altitude (meters above sea level) 620 350
Soil texture sandy loam clay loam
Great soil type cambisol luvisol
Average annual air temperature (°C) 6.8 7.7
Average annual sum of precipitation (mm) 686 517
Agrochemical properties of topsoil:
Humus content (%) 3.00
pH (KCD) 5.57
P (Mehlich 11, mgkg " of soil) 1249

126.0

K (Mehlich 1I, mg.kg"l of soil)

Analysis of weed infestation

ogether at all sites in three replications in
anthesis of crambe, weed
four

Weeds and the crop were taken t
variants: NoVi, NoVa, N; Vi, NiVa. At the onset of
and the crop were sampled in each replication simultaneously from
areas in each variant of the size 0.25 mZ. Different weed species
and their number, fresh mass and dry matter were ascertained from taken
samples (number-weight method). The nomenclature of quoted weed species

is presented after Dostal (1989).
Numbers of plants per area Were
ennial weeds (Table IID). With respect to relative carliness of sampling
of weeds, it was possible t0 identify even hard-determinable different species
as individual plants, such as wild oat or silky bent grass. In'perennial stolo-
niferous weeds, where individual species can be identified (e.g. couch grass)
with difficulties, different stems, culms etc. were considered as an individual
plant for simplification.
The number of plants,
crambe in a similar way. On sampling
weed infestation was studied (evenness O

of weed infestation etc.). Furthermore, other p
crambe on all sampling plots, such as TKW (1000-kernel weight), s

sampling

and per-

determined in annual, biennial
dates

fresh mass and dry matter were determ
dates the condition of the cr
f the stand, its density, un
arameters were establis
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weight of total aboveground phytomass and number of plants per area. The
effect of weed infestation on the given parameters was studied as well. The
results were statistically evaluated by linear correlations.

RESULTS AND DIS CUSSION

The representation of different weed species, their number and weight of
the total aboveground dry matter at experimental sites for the studied period
is presented in Table I1I. Underlined names of weeds are those classified into
the category of dangerous species (Kohout et al., 1996). 35 weed species
in total were identified in crambe stands for the studied period, 31 of it were
annuals (percentage representation of species: spring weeds 25.9%, late
autumn 16.2%, winter weeds 58.9%) and four biennials to perennial species.
26 weed species were found in Lukavec (spring 18.2%, late spring 18.2%,
winter 63.3%), four species of it were biennials to perennial. 23 species in
total were found at Ruzyné, 29 of it were biennial (spring weeds 27.3%, late
spring 18.2%, winter 54.5%). Only one species (creeping thistle) was classi-
fied in perennial weeds.

The majority of weed species was at both sites. The highest number of
weed species, compared with the other sites, which grew each year, was
found at the site in Lukavec. High number of individual plants was found at
common chickweed (49.2 pl:mts.m'2 on average), field pansy (28.4 plants.m =
annual meadow grass (19.7 plams.m’z), common lambsquarters (19.5%
plants.m‘z).

The occurrence of buckwheat 21.1% plants.nf2 on average), cleavers
(10.0 plants.m‘z) and field pansy (6.8% plams‘m'z) was dominant at Ruzyng.

The total number of weeds in conversion into area was lower at the site
with better soil-climatic conditions at Ruzyné (70.8 plants.nf2 on average)
compared with cooler and moister site in Lukavec (234.9 plants.m’z).
Vrko¢ and Kiistan (1974), e.g. indicated also higher occurrence of
weeds in worse soil-climatic conditions. The given phenomenon is attributed

mainly to moister conditions and higher supply of weed seeds in soil at the

Lukavec site.

Some weeds, e.g. wild radish, common hemp, marsh woundwort
(Lukavec), scarlet pimpernel, wild oat, pale persicaria, black henban¢
(Ruzyng), were found only at one site, what is partially connected with biol-
ogy of the given species and their reaction to soil and climatic conditions:
Other weeds were identified at the site only in single year, what can be
particularly attributed to different weather conditions and different sowing
dates of the studied crop. Numbers of weeds, neither representation of differ
ent species was in crambe too different from the number and represcmution
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crambe at lower sowing rate Vi can be attributed to the fact that lower num Againgt ;Z(;gomically favourable, becgjsecat;igncgt Su1t3b1€ herbicides was
s has not been again fully manifested TPCtltfveness of crambe
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GTRASIL, Z. (Vyzkumny tstav rostlinné vyroby, Praha-Ruzyng, Ceskd blika)

a vy bl A E Z , ska republika):
Struk]turzll vynosu .lfatlfmu l}dbesskeho (Crambe abyssinica HOCHST
k zapleveleni pri rizném vysevku a hnojeni dusikem ) ve vatahu
gcientia Agric. Bohem., 32, 2001: 97110 '

A polnich pokusech na dvou odli$ny
s odliSnych stanovisti
! ! Stich byl le g z
b eveing < ‘ ! ylo v letech 1994 a
sledo in p k,LInL spekl.rum a vliv pleveld na strukturu vynosu katranu 1 'b‘VL 1'997
stanovidtni ukazatele na jednotlivych pokusnych mistech jsou (d b 1. Voo
s J o : s sou uvedeny v tab. ys-
kyt sraZelf a tep,l(”l V?ducllu za sledované obdobi na j ivych s \ Vlb ; 'Vys
B i G o asrotechn a jednotlivych stanoviStich je na
. 1. Zak a hnice a vegetacnich ani d :
i ndaje o technic pozorovanich katrdnu za dané
Ob?()b i j ; notllv\./ych stanoviStich jsou uvedeny v tab. II Meyidruho(v’l k Ed s
a ovérovana pr rliznyc % i v, - ( iy .
by?d érovana ’p1.1 dvou rliznych vysevcich katranu (V| — icivy Semen n
m>, Va2 — 240 klicivych semen na mz) a dvou st A l( Ay it aiy
5 oy ot ; p u stupnich hnojeni dusik (i
vych hnojivech, a to bez hnojeni dusikem a pii ddvce 80 ng h'F]USI\lIkcm v pramysier
Na pocatku kveteni S ‘ o !
: San;olt)né iy et?nl Vka[l imu se na sledovanych variantach provadél odbér plevelt
. Stfnoveny.s?ululsnc. Z odebranych vzorki byly ureny jednotlivé p?cvv;3 l’]
a jejich pocet na plose, Cerstvd | { .
1 — e, a hmotnost a hmotnost susi ¢
L ; n,é 1cr15t\:a hmotnost a hmotnost susiny byly obdobné stanoveny i SE““?’- e
‘ : o : s u katr: <de
hi]nyt s‘tcc nve. stanoveny dal$i ukazatele: HTS (hmotnost 1 000 semgn) /‘“‘m“v o
gnlis suSiny celkové nadzemni fytomasy a pocet rostlin n'{ plose e
elkovy pocet pleveld v prepoctu n: i : i
klimatiCkym[i) pod&“ﬂ:;i\, Sxapoctu.na plochu byl niZsi na stanovisti s lep$imi ptdng
L a uzyni (v priméru 70,8 ks A i
b m VR 7 J s.m ~) oproti chladng;jsi
e slvanow.sn v Lukavci u Pelhfimova (234,9 ks m‘z) \% gr VA 11211 B
; ave ; ;9 ks. ; aze-Ruzyni j
. lp dmernouvl?odm.).tu suSiny plevelt 62,2 g.m™, v Lukavci 76,4 }zllym HD,
y$8i hodnoty suSiny zjisténé v Lukavci jsou dédny jed ) B 1
na plochu a jednak skutecnosti, Ze porosl\ k L o By B g e
e ks.m*z)_ , y katranu zde byly tidSi (Ruzyné 145, Lu-
Na hnojenyc q
ych parceldch byl zjistén rimé
. ) j v pruméru let v Lukavci % vEtsi pol
- po 30,8 % vetsi hmotnost jejich fytomasy vytvorené ) 8,“] o
B j sy vytvofené na ploSe oproti nehno-
) n¢ v Ruzyni byla v priméru zji§tén: j
B = % vyt brostmost s 7 | zjiSténa na hnojenych varian-
R . < y fytomasy oproti nehnojeny iant4 ¢
v Ruzyni byly naopak oproti Lukavci améru na hno ol |
(; e, ops nehadsnen Lu c}vu v pruméru na hnojenych variantach
o - m variantim. Pocty pleveli i a jeji i
. T : i v i tvorba jejich su$
b Odeb); o c]l(lhln,[ vyrazné vySsi v letech 1995 a 1997, kdy si)ajdlo bg;my
aleko vice srazek 57 , o
: B i azek (obr. 1), neZ tomu bylo v roce 1996.
e .zne hustoty porostu katrdnu na pocet ¢ §i
s ket ot vyStie, gk pocet a tvorbu suSiny plevelt
. ysevku o 14,2 % nizsi poc¢ i :
o s ,, $i pocet plevelli a 0 19,9 9
obdob; . ppﬁ ! Vf’v po‘rovndm s niz§im vysevkem. V Ruzyni byl za sledo’vanéj
e ysstm vysevku o 40,9 % niz3i pocet plevell, ale o 10,3 % “'“c’
Ziikeens vy plevel v porovndni s niZ§im vysevkem R
4 pocty plevelta mé umée i :
Bitdny p, parce{igh n<,llu xpel)f v priméru prikazné negativni vliv na vynosy zrna
( ‘ : s 2
ehnojenych N a také na parceldch s vy38im vysevkem katranu
« .
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Nebyl zjiitén prikazny vztah mezi poctem pleveld a dal§imi sledovanymi ukazateli
(hmotnost 1 000 semen, pocet rostlin katrdnu na ploSe, vynosem celkové fytomgg
katranu) — tab. IV a V. Z korelaci je dale patrné, Ze vysSi vysevek katrinu SNiZoyg)
pocet plevelll a také narist hmotnosti jejich fytomasy, coz se kladn€ promit]q do
zvy$eni vynos semene.

Pfi porovnani parcel ofetfenych vhodnymi herbicidy se stejnymi parcelamj bez
ofetfeni jsme v praméru zjistili sniZeni vynosu semen katranu o 16,4 % oprotj qf.
dobnym parceldm oSetfenym herbicidy. Z uvedenych vysledki je patrné, Ze aplikace
vhodnych herbicidii byla za danych podminek vzdy ekonomicky vyhodna, nebog
konkurenc¢ni schopnost katrdnu, vadéi plevelim se ve vétSiné pripadd jiZ plng neproje-
vovala.

Z dosaZenych vysledki 1ze obecné stanovit pofadi miry vlivu jednotlivych faktorg
na sloZeni druhového spektra, poCet a tvorbu susiny pleveld v sestupném potadi od
nejsilngjsiho vlivu k nejslab$imu ndsledovné: ro¢nik — stanovi$t€ — hnojeni N -
vysevek.

plevele; katrdn habe3sky; hnojeni N; vysevek; mezidruhova konkurence
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161 06 Praha 6-Ruzyng, Ceské republika, tel.: 02/33 02 21 11, fax: 02/33 31 06 30

110 SCIENTIA AGRICULTURAE BOHEMICA, 32, 2001 (2): 97-110




