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VARIATIONS IN THE PHOTOENVIRONMENT WITHIN FRUITS OF A Pu Pur AND gp PEAS 

Price, D. N., J. E. Hayward, and C. M. Smith 
Plymouth P o l y t e c h n i c , Plymouth, U. K. 

Several well defined genes specifically alter pod characters, 
i n c l u d i n g c o l o r . R e c e s s i v e g p p l a n t s produce y e l l o w pods which l a c k 
normally developed c h l o r o p l a s t s in the t y p i c a l l y g r e e n mesocarp. Pu Pur 
in an A background g i v e purple pods due to the p roduc t ion of high l e v e l s 
o f a n t h o c y a n i n w i t h i n t h e e x o - and o u t e r m e s o c a r p . Such d r a m a t i c 
c h a r a c t e r s a r e bound t o p r o f o u n d l y a l t e r t h e n o r m a l l y i m p o r t a n t 
p h o t o s y n t h e t i c f u n c t i o n o f pods and c o u l d a l s o have a more d i r e c t 
photomorphogenetic e f f e c t on the deve lop ing seeds . We have measured the 
p e r c e n t t r ansmiss ion through v a r i o u s pod l a y e r s in a range of geno types 
a s p a r t o f a w i d e r i n v e s t i g a t i o n i n t o v a r i a t i o n i n t he pho tosyn the t i c 
machinery in pea f r u i t s . 

F i g . 1 shows t h e p e r c e n t t r a n s m i s s i o n th rough the ou te r l a y e r s 
( e x o c a r p , mesocarp and s c l e r e n c h y m a ) o f normal g reen ( J I 1 4 1 ) , purple 
( J I 7 5 5 ) and y e l l o w ( J I 7 3 ) pods. Th is i s t h e r e f o r e e q u i v a l e n t t o the 
l i g h t r e c e i v e d by the inner endocarp and s i m i l a r to tha t pene t ra t ing to 
the s e e d s . Measurements were made on 20-day-o ld pods (from a n t h e s i s ) , 
using a mod i f i ed U l b r i c h t Sphere in a Unicam SP8-100 spec t rophotometer . 
The s p e c t r a a re t y p i c a l f o r these t h r ee pod t y p e s , a d d i t i o n a l v a r i a t i o n 
in o t h e r g e n o t y p e s b e i n g swamped by t h e o p e r a t i o n of these pod c o l o r 
genes. 

The spectrum f o r t h e g r e e n pod (Gp) shows d i s t i n c t t ransmiss ion 
troughs in the blue and p a r t i c u l a r l y red ( 6 8 5 nm) r e g i o n s . These can be 
shown to be l a r g e l y due to t h e s p e c i f i c abso rp t ion by pho tosyn the t i c 
p igments l o c a t e d w i t h i n the c h l o r o p l a s t s o f the e x t e n s i v e mesocarp and 
a s s o c i a t e d w i t h RuBP c a r b o x y l a s e a c t i v i t y ( 1 ) . I t i s photosynthes i s 
w i t h i n t h i s l a y e r which produces most of the ( app rox ) 25% c o n t r i b u t i o n 
that g reen pods make to the carbon economy of the deve lop ing seeds . 

In p u r p l e pods (A Pu . P u r ) l i g h t p e n e t r a t i o n beyond the e x o - and 
ou te r mesocarp i s v e r y r e s t r i c t e d , being a p p r e c i a b l e on ly i n the r e d . 
The s m a l l t r o u g h a t 680 nm i n d i c a t e s some s p e c i f i c a b s o r p t i o n by 
c h l o r o p h y l l and we have observed some moderate ly deve loped c h l o r o p l a s t s 
even in t h e i n n e r m e s o c a r p . However, they must a l l be ope ra t i ng in a 
h e a v i l y shaded environment and t h e i r pho tosynthe t ic c o n t r i b u t i o n can be 
no more than minimal . 

Y e l l o w pods ( g p ) e x h i b i t the o p p o s i t e extreme. Here the e x o - and 
mesoca rp a r e f a r more t r a n s l u c e n t , a g a i n w i t h e v i d e n c e o f l i t t l e 
spec i f i c absorp t ion by c h l o r o p h y l l . The d e c l i n e in t ransmiss ion towards 
400 nm is n o t due to s p e c i f i c ab so rp t i on by pho tosyn the t i c pigments to 
any e x t e n t . However, although l i t t l e l i g h t i s u s e f u l l y absorbed by the 
mesocarp, more p e n e t r a t e s t o t h e i n n e r endoca rp (and s e e d s ) . This 
region o f parenchyra i s th in but i s p a r t i c u l a r l y w e l l endowed w i t h f u l l y 
deve loped c h l o r o p l a s t s and a s s o c i a t e d biochemical machinery ( 1 ) and e x 
posed to t h e e l e v a t e d l e v e l s of CO 2 of the pod space. The endocarp in 
yellow pods is t h e r e f o r e a very f a v o r a b l e pho tosyn the t i c environment and 
we have es t imated tha t in t h i s l i n e 251 of the 680 nm l i g h t i n c i d e n t on 
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t h i s l a y e r i s s p e c i f i c a l l y absorbed . This could not only make a s i g 
n i f i c a n t c o n t r i b u t i o n t o t h e p h o t o s y n t h a t e f o r seed growth, but a l s o 

a f f e c t the O 2 /CO 2 r eg ime surrounding t he seeds . 
S i m i l a r e n d o c a r p i c e f f e c t s can ope ra t e in g reen pods but in the A. 

Pu Pur l i n e s they a re very minor. A study of the orange pods of the orp 
l i n e s d e s c r i b e d r e c e n t l y ( 2 ) would b e i n t e r e s t i n g s ince here the add i 
t i o n a l p igmenta t ion i s w i t h i n the sclerenchyma and should t h e r e f o r e only 
a f f e c t l i g h t a v a i l a b i l i t y t o the inner endocarp and seeds . 
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F ig . 1. Percent t ransmission through the outer l a y e r s ( e x o c a r p , 
mesocarp, and sclerenthyma) of g reen , purp le (A Pu Pur) and 
y e l l o w ( g p ) pods. 


