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A SURVEY OF THE EFFECT OF GENETICS AND TEMPERATURE OF GERMINATION ON 
LENGTHS OF THE FIRST AND SECOND INTERNODES OF ETIOLATED PEA SEEDLINGS 

Seguin, S. and C. Nozzolillo Department of Biology 
U n i v e r s i t y of Ottawa, Canada 

Germinating seeds of Pisum sativum buried at varying depths in the 
s o i l w i l l e l o n g a t e u n t i l they reach the su r f ace . L i g h t i s the impor
t a n t f a c t o r i n f l u e n c i n g e l o n g a t i o n . I n f a c t , i f n o l i g h t reaches the 
s e e d l i n g , i t w i l l e l o n g a t e u n t i l a l l food r e s e r v e s i n the c o t y l e d o n s a re 
u t i l i z e d o r even cease b e f o r e complete d e p l e t i o n has occurred ( 1 ) . This 
phenomenon, e t i o l a t i o n , is c h a r a c t e r i z e d by a ve ry rapid stem e l o n g a t i o n 
a n d b y t h e s u p p r e s s i o n o f l e a f e x p a n s i o n ( 2 ) . A s u r v e y o f 3 4 
W e i b u l l s h o l m l i n e s * was made to assess the ex ten t to which g e n e t i c d i f 
f e r ences might a f f e c t e t i o l a t i o n . 

The e x p e r i m e n t a l p r o c e d u r e was a s f o l l o w s : The s e e d s w e r e 
s u r f a c e - s t e r i l i z e d w i t h a 20% s o l u t i o n of sodium h y p o c h l o r i t e ( J a v e x ) 
f o r 5 m i n u t e s , t h e n r i n s e d w e l l . F o l l o w i n g i m b i b i t i o n i n d i s t i l l e d 
water f o r 24 hrs in darkness at 15±1 C, the seeds were placed on a sha l 
low l a y e r of h e a t - p a s t e u r i z e d , moistened sand in aluminium s o i l mois ture 
cans ( d i a m 9 .0 c m ) . Each can was covered w i t h a 48-oz Juice can (diam 
1 0 . 5 cm. h t 1 7 . 5 cm) t o p r e v e n t l i g h t p e n e t r a t i o n , and put i n a 
t e m p e r a t u r e - c o n t r o l l e d (15±1 C ) g r o w t h chamber. A f t e r two w e e k s , 
s e e d l i n g development was checked using a dim green s a f e t y l i g h t [a smal l 
amount o f g r e e n l i g h t has n o s i g n i f i c a n t e f f e c t o n t h e g r o w t h o f 
d a r k - g r o w n s e e d l i n g s ( 1 ) ] . Those wi th f u l l y deve loped f i r s t and second 
nodes w e r e removed and measured . A l l . o thers were a l lowed to cont inue 
t h e i r d e v e l o p m e n t and w e r e checked each f o l l o w i n g week u n t i l a l l the 
germinated s e e d l i n g s had reached the appropr i a t e s tage of development . 

The e f f e c t s of temperature on e t i o l a t i o n were examined wi th two of 
t h e W e i b u l l s h o l m l i n e s ( W L - 1 4 5 1 , WL-267) chosen because o f the d i f 
f e r e n c e s shown in t h e i r i n t e rnoda l l eng ths at 15 C and t h e i r f a i r l y high 
g e r m i n a t i o n p e r c e n t a g e . The exper iments ( i m b i b i t i o n and growth) were 
done in g r o w t h chambers where the temperature was maintained at 5, 10, 
20, 25, and 30 C r e s p e c t i v e l y . 

The r e s u l t s o f t h e s u r v e y , e x p r e s s e d as mean v a l u e + s tandard 
d e v i a t i o n , a r e summarized in Tab le 1 . There was wide v a r i a t i o n among 
l i n e s , and l e n g t h s bear l i t t l e o r n o r e l a t i o n s h i p t o whether the l i n e s 
w e r e " d w a r f " o r " t a l l " when grown i n l i g h t . Some l i n e s ( e g . 58, 369, 
1088, 1267, 1366, 1391 , 1508) had v e r y shor t i n t e rnodes w h i l e o the r s 
( e g . 1415, 1416, 1451 , 1467, 1570, 1754) had much l o n g e r i n t e rnodes . 
The r e l a t i o n s h i p between the f i r s t and second in te rnode v a r i e d a l s o . The 
two w e r e almost the same length In some l i n e s ( e g . 58, 1570) ; in o the r s 
t h e y w e r e v e r y d i f f e r e n t . For e x a m p l e , l i n e s 5 and 1227 had a l onge r 
f i r s t in te rnode w h i l e in l i n e s 1415, 1416, 1545, and 1614 the second i n 
ternode was l o n g e r . 

•Courtesy of S . B l i x t . 
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x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x 
x E d i t o r ' s N o t e : In format ion in the "Status of the Le l o c u s " column 
x in Table 1 was i n s e r t e d by the E d i t o r wi thout f i r s t c o n s u l t i n g 
x the authors . The in format ion was e x t r a c t e d from "A p r e s e n t a t i o n 
x of the Lamprechtian Pisum m a t e r i a l " (Second, r e v i s e d and extended 
x e d i t i o n ) ; Edi ted by S. B l i x t ; Weibul lsholm Plan t Breeding I n s t i -
x t u t i on , Sweden; Report from the I n s t i t u t e , November 1 9 6 4 . 
x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x > 



62 PNL Volume 14 1982 RESEARCH REPORTS 

L i n e 1267 and l i n e 1451 w e r e s u b m i t t e d t o t h e t e m p e r a t u r e 
e x p e r i m e n t s . The seeds germinated at 5 C, but growth was so slow that 
t h e e x p e r i m e n t a t t h i s temperature was abandoned a f t e r 3 weeks . There 
was a s i g n i f i c a n t d i f f e r e n c e between the i n t e rnoda l l eng th of groups a t 
d i f f e r e n t t e m p e r a t u r e s . The i n t e r n o d a l l eng ths o f both l i n e s a re sum
m a r i z e d in T a b l e s 2 and 3. These v a l u e s were p l o t t e d on graphs of the 
i n t e r n o d a l l e n g t h v e r s u s t e m p e r a t u r e ( F i g . 1 and F i g . 2 ) . A minimum 
l e n g t h o c c u r r e d a t 15 C f o r l i n e 1267 f o r both the f i r s t i n t e rnoge and 
t h e second i n t e r n o d e . For l i n e 1451. the minimum was found at 20 C and 
t h e v a l u e s ( 4 5 , 4 5 ) w e r e h i g h e r than t h e minimal v a l u e s o f l i n e 1267 
( 2 1 , 2 6 ) . 
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Fig . 1 . E f f e c t of the temperature on the f i r s t i n t e r n o d a l l e n g t h 
in two d i f f e r e n t l i n e s o f pea; v e r t i c a l bars r ep re sen t 
the standard d e v i a t i o n . 

F ig . 2 . E f f e c t of the temperature on the second i n t e r n o d a l l e n g t h 
in two d i f f e r e n t l i n e s of pea; v e r t i c a l bars represent the 
standard d e v i a t i o n . 


