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Abstract. The lignine content and mechanical rigidity of siliquae of Brassica napus L. ssp.
oleifera f. biennis, cv. Tiebitska were studied. Experimental plants were harvested in five consecuti-
ve periods and developmental stages of siliquae were determined on the basis of the weight of 1000
seeds. During the development of siliquae a gradual accumulation of lignine takes place; the content
reached its maximum in certain developmental phases and then decreased. The mechanical
rigidity of siliquae had a similar tendency. There were statistically significant differences in
both properties studied within individual developmental phases. A highly significant positive
correlation was found between lignine content and mechanical consistency.

Mechanical rigidity of siliquae of winter rape is an economically important
property which leads to the decrease of liability for shedding of seeds du-
ring cultivation as well as during harvesting of this culture. From the point
of view of plant breeding resistance for shedding) of rape was studied, star-
ting from 1920, by LEMBKE (1959) who worked on breeding improvement of
this plant by subjective methods, as reported by NIcoLEISEN (1943). Ac-
cording to ANDERSsoN, OnssoN (1960) the selection for increase of re-
sistence for shedding) in rape was performed in Quedlinburg (BECKER),
in Swaléf and by Fiepiuszgo (1953) in Poland This problem is revie-
wed in more detail by Loor (1958, 1961) who also described the method
for evaluation of resistence for shedding in field conditions. Methods of la-
boratory analysis were worked out by JARUBIEC, GROCHOWSKI (1963)
and KrarocuvViL (1965).

The causes of resistence for shedding with regard to morphological and
anatomical structure of siliquae were studied by N1coLAISEN (1943), L6OF
(1961), GarnickA (1961), KratoorviL (1962) and TomaszEwSKkA (1964). The
relationship between the mechanical rigidity of siliqua and its phases of
development, which was never studied before, is the subject of this com-
munication.
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Materials and Methods

In our experiments we used Brassica napus L. ssp. oleifera f. biennis cv.
Tiebitské. The field experiment was found and treated by ordinary agro-
technics, reviewed by VoSkERUSA and others (1965). The material was
harvested at five intervals (Tab. 1). In each period 50 plants were harvested
and kept in the drying room till they were submitted to laboratory analysis.
Four siliquae were collected from each individual plant. From this set
80 siliquae were collected at random (in each interval studied) and their
mechanical rigidity was determined according to KraTocuViL (1965). The
remaining siliquae, with their stalks reduced uniformely to three milimeters,
were made free of seeds and analysed for the quantity of lignine according
to F1scHER (1961). Analyses were repeated twice. The results were evaluated
by analysis of variance and the minimum significant differences for P = 959,
as well as highly significant differences for P = 999, were determined (see
d-P in Tab. 2). In each collection the weight of 1000 seeds was determined.

Results

The development of siliquae in individual collections is characterized by
absolute seed weight. Tab. 1.

From the F-values in Tab. 3 it js evident that there is a highly significant
influence of individual collections on the quantity of lignine as well as on

Table 1
Data concerning individual collections and weight of 1000 seeds
Collection 1 Date Weight of 1000 seeds in g
1 ’ 15. 6. 1962 0-53
2 21. 6. 1962 0-85
3 2. 7. 1962 2-13
4 7. 7. 1962 2-84
5 19. 7. 1962 3-68

the mechanical rigidity of siliquae in basal and apical regions. The influence
of replication is not significant. As seen from Tab. 2, a gradual accumulation
of lignine takes place during the development of siliquae (see collections).
After reaching a maximum value in the time of full harvest, the lignine
content decreases very slightly. The same tendency is observed for me-
chanical rigidity of the siliqua in the basal and apical region. There are
significant differences between individual collections in the properties ob-
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Table 2
Mechanical rigidity of siliquae and quantity of lignine in individual
collections
Collection X1 Xo X3
1 v
1 59— ‘ 40-— 24—
2 72— 65— 44—
3 103-— 99— 68-—
4 107-— 82— 57—
5 97— 75— 50—
d-P 959, 1-3 9Qo— 6-9
d-P 999, 21 12— 9—
Explanations: X; = miligrams of lignine per 1 g of dry weight

Xe

X rigidity of siliquae in the basal region
X3

rigidity of siliquae in the apical region

served. Correlation coefficients between lignine content and mechanical
rigidity in the basal region (r = 0-9) and apical region (r = 0-88) show that
there is a highly significant correlation between these two phenomena
(Pg,05 = 0-63, Py o = 0-76).

Table 3
Calculated and tabular F-values
o Calculated F Tabulated F
Characteristic*
collections replications collections | replications

X1 4051-22 0-45 16-— ‘ 21-20

X2 45-89 0-79 3-4 l 1-4

Xg 59-03 0-91 3-4 ‘ 1-4
* Indication the same as in Table 2.
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Byl sledovén obsah ligninu a mechanickéd pevnost SeSuli u Brassica napus L. ssp. oleifera
J. biennis, odrada Trebitské. Rostliny z kterych byly SeSule odebirdany byly sklizeny v péti
postupnych terminech a vyvojové faze SeSuli byla charakterizovéna vahou 1000 zrn. Bdhem
vyvoje Seduli doch4zi k postupnému hromadéni ligninu, jehoZ obsah dosahuje v uréité vyvojové fazi
Sedule svého maxima a potom opét nepatrnd klesd. Obdobnou tendenci jako obsah ligninu
vykazuje i mechanické pevnost SeSuli. Mezi jednotlivymi vyvojovymi fazemi SeSuli byly zjistény
statisticky prukazné rozdily v obou sledovanych charakteristikdch., Mezi obsahem ligninu a me-
chanickou pevnosti Sefule byla zjiSténa vysoce prikazns kladnd korelace.

B. Kparoxsmn, MccnepoBaTesbcKasa CTAHIEA MAcJMYHHX Kyaeryp, Onasa: Mexamu-
4ecKasn NPOYHOCTh U COJNEPKAHmEe JINTHMHA B PasHpIX (Da3aX pasBHTHA CTPYYKa O3EMOrO
panca. — Biol. Plant. 10 : 445—448, 1968.

HNccnegosanock coflep:kadne JINTHAHA N MeXaHM9ecKAs NPOYHOCTH CTPYYKOB y Brassica
napus L. ssp. oleifera, f. biennis copr TmeOmucka. Pacremms yOupanum B matE pasueix
cpokax u (pa3el Pa3BUTHA CTPYIKOB XapakTepmaoBan: BecoM 1000 sepen. B rewennn passm-
THAA CTPYYKOB JIATHAH NOCTeNeRHO HaKOMJIAeTCs, Ha ONpe/lesieHHOMN gaae JOCTATAeT MaKCH-
MyMa ¥ TO3[HEE ero coflep/kannme HEe3HAYNTENbHO cHIDKaeTcA. Ty jKe TeHNEHNHIO HMeeT
W MeXaHHWYeCKasa NPOYHOCTH CTPY4YKOB. Pasnmumsa no ofemM xapaKTepHCTHKAM B PasHAIX
$asax passmrTuA OLUIE CTATHCTHYIECKH JOCTOBEPHBIMA. Merkoy cofep:RaHMeM JIATHAHA M Me-
XaHAYeCKOH NPOYHOCTBIO CTPYYKOB YCTAHOBJICHA BHICOKO JIOCTOBEPHAS NOJIOMKHTEIbHAA
KoppenAnus.



