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Abstract .  The lignine content and mechanical rigidity of siliquae of Brassica napu8 L. ssp. 
oleifera fi bicnnis, cv. Tfebi6skgL 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 sfliquae 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  r ig id i ty  of  sil iquae of  win te r  rape  is an economica l ly  i m p o r t a n t  
p r o p e r t y  which leads to  the  decrease  of  l iabi l i ty  for  shedding of seeds du-  
r ing cu l t iva t ion  as well as dur ing  ha rves t ing  of  this  cul ture .  F r o m  the  po in t  
of  view of p lan t  b reed ing  res is tance  for shedding)  of  rape  was s tudied,  s tar-  
t ing  f rom 1920, b y  LE~BKE (1959) who worked  on breed ing  i m p r o v e m e n t  of  
this  p lan t  b y  subjec t ive  methods ,  as r e p o r t e d  b y  NICOLEISElV (I943). Ac- 
cord ing  to  ANDERSSON, OLSSOI~ (1960) the  select ion for  increase of re- 
sistence for shedding) in rape  was pe r fo rm ed  in Quedl inburg  (BECK]~rr 
in Swal6f  and b y  FIEDIUSZKO (1953) in Po land  This  p rob lem is revie-  
wed in more  detai l  b y  L55F (1958, 1961) who also descr ibed the  m e t h o d  
for eva lua t ion  of  resis tence for  shedding  in field condi t ions.  Methods  of  la- 
bo r a to r y  analysis  were worked  out  b y  JAKUBInC, G~OC~OWSKI (1963) 
and K~ATOCHViL (1965). 

The  causes of  resis tence for shedding with r ega rd  to  morphological  and  
ana tomica l  s t ruc tu re  of  sil iquae were s tud ied  b y  I~ICOL~ISE~ (1943), L56F 
(1961), G~aLICKA (1961), KR~TOCgVIL (1962) and  TO~SZ~.WSKA (1964). Th e  
re la t ionship be tween  the  mechanica l  r ig id i ty  of  si l iqua and  its phases  of  
deve lopment ,  which was neve r  s tudied  before ,  is t he  sub jec t  of  this  com- 
munica t ion .  

* Address: Purkyfova I0, Opava, Czechoslovakia. 
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Materials and Methods 

In our experiments we used Brassica naples L. ssp. oleifera f. biennis ev. 
T~ebiSsks The field experiment was found and treated by  ordinary agro- 
technics, reviewed by  VO~KERU~A 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 submit ted 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 K~ATOC~rViL (1965). The 
remaining siliquae, with their stalks reduced uniformely to three milimeters, 
were made free of seeds and analysed for the quant i ty  of lignine according 
to FISC~E~ (1961). Analyses were repeated twice. The results were evaluated 
by analysis of variance and the minimum significant differences for P ---- 95 % 
as well as highly significant differences for P : 99% were determined (see 
d-F 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 is evident tha t  there is a highly significant 
influence of individual collections on the quant i ty  of lignine as well as on 

Table 1 

Da ta  concerning individual collections and  weight  of 1000 seeds 

Collection Date  Weight  of  1000 seeds in g 

15. 6. 1962 
21. 6. 1962 

2. 7. 1962 
7. 7. 1962 

19. 7. 1962 

0'53 
0'85 
2.13 
2"84 
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- 



M E C H A N I C A L  R I G I D I T Y  A N D  L I G N I N  C O N T E N T  

Table  2 
Mechanica l  r ig id i ty  of  si l iquae a n d  q u a n t i t y  of  l ignine in ind iv idua l  
collections 

Collection x l  ~2 ~a 

5 9 . - -  
72"- -  

1 0 3 ' - -  
1 0 7 ' - -  

97" - -  

4 0 * - -  
65"- -  
99"- -  
82 - - -  
75"- -  

2 4 . - -  
4 4 . - -  
6 8 . - -  
5 7 . - -  
5 0 . - -  
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d -P  95% 1.3 9" - -  6"9 
d -P  99~o 2.1 12 . - -  9 . -  

E x p l a n a t i o n s :  ~I  = mi l i g r ams  of  l ignina per  1 g of  d ry  we igh t  
~2 ~ r ig id i ty  of  s i l iquae in  t he  basa l  region 
~3 --  r ig id i ty  of  s i l iquae in the  apical  region 

served. Correlat ion coefficients be tween lignine con ten t  and  mechanical  
r ig idi ty  in the  basal region (r ----- 0.9) and  apical region (r ---- 0.88) show t h a t  
there is a h ighly  significant correlation between these two phenomena  
(P0,05 ~ 0-63, I)0,01 ~ 0.76). 

Table  3 
Calcu la ted  a n d  t a b u l a r  F -va l ue s  

Charac ter i s t ic*  

x l  

x2 

x3 

Calcula ted  F 

collections 

4051.22 
45.89 

59.03 

repl icat ions  

0.45 
0.79 

0-91 

T a b u l a t e d  F 

collect ions 

1 6 " - -  

3.4 

3-4 

repl icat ions  

21"20 

1"4 
1-4 

* Ind i ca t i on  t he  s a me  as  in Table  2. 
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B. ]Y~PATOXBFIJI, ]/Iccae~oBaTeTIbeKa~ CTaHKHA MaeYIIiqHhIX I<yabTyp, OnaBa: M e x a n u -  
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Hccne~oBa~oc~ co2[ep~aHHe JIiirniiita it MexanHqecEau IIpOqHOCTb cTpyqKOB y Brassica 
napus L. ssp. olei/era, ]. biennis copw TmeSHqc~a. PaCTeHH~ yS~pana  B naW~ p a s ~ x  
cpoKax H ~aa~ pa3B~TH~ cTpyuKoB xapaRTep~aoBaa~ Beco~ i000 3e~eH. B T e u e ~  paaB~- 
T ~  cTpyqKOB ~ a r E ~  1]ocweneHno naKon~uewc~, Ha onpe~eaeHHOfi ~pase ~OCTHraew MaKcH- 
MyMa ~I nO3~Hee ere co~ep~aH~e HeaHaUHTC~H0 c H ~ a e w c m  Ty r~e WeH~IeH~Hm HMeew 

MexaH~ec~aa  np0uHOCT~ cTpyu~om P a a ~ a a  no OSeHM xapaKwep~icwHKaM B pa3H~IX 
~a3ax pa3B~WH~[ 6 ~ I ~  CTaT~ICTHqecKH ~0CWOBepHbIMm Merely  co~ep~an~e~ ~ r n ~ H a  ~ Me- 
XaH~qec~oH npO~HOCT~D cTpy~KOB ycwaHo~eHa v~cogo ~OCT0VepHa~ nono~Hwen~,~az 
~oppeaaa~m 


