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Many f r u i t s , i n c l u d i n g pods of t h e Leguminosae, have stomata on 
t h e i r o u t e r s u r f a c e ; however, ve ry l i t t l e i s known about the movements 
and f u n c t i o n s of t h e s t o m a t a l a p p a r a t u s . Some stomata may open and 
c l o s e n o r m a l l y but many remain open permanently, e s p e c i a l l y when they 
are p r e s e n t in t h e inner epidermis o f f r u i t s . The func t ion o f stomata 
on pods such as those of Pisum sativum is of g r e a t importance when con
sider ing the carbon economy of the pod. 

R e c e n t l y a mutant of Pisum. Argenteum (Arg . ) , was descr ibed ( 2 , 3 ) , 
the l e a v e s of which have an e a s i l y de tachable ep ide rmis . This makes i t 
ideal for the study of stomatal b e h a v i o r . We have r e c e n t l y i n v e s t i g a t e d 
the b e h a v i o r of stomata on the upper and lower epidermis of t h i s mutant 
( 1 ) , and we w e r e a l s o i n t e r e s t e d i n t h e b e h a v i o r o f s toma ta on the 
ep idermis of the Arg pod. The pod epidermis does not detach as r e a d i l y 
as that of t he l e a v e s but i t appears to be e a s i e r to remove from young 
pods of Arg than from those of o the r Pisum l i n e s . 

The in s i t u b e h a v i o r of t h e pod stomata was i n v e s t i g a t e d in two 
ways. The f i r s t e x p e r i m e n t ( T a b l e 1) was a " s p l i t pod" experiment in 
which pods w e r e removed from t h e p l a n t , s p l i t in h a l f , and the seeds 
were removed . Each h a l f was k e p t e i t h e r in t h e l i g h t o r dark f o r 4 
hours and at t h e end of t h i s p e r i o d s t r i p s were removed from the pods 
and t h e s t o m a t a ] a p e r t u r e s w e r e d e t e r m i n e d under t h e m i c r o s c o p e . 
Table 1 shows that in t h i s type of experiment the stomata were s l i g h t l y 
more open in t h e l i g h t than in the dark (about 1 mkm). The second e x 
periment i n v o l v e d t a k i n g epidermal samples from pods s t i l l a t tached to 
the p l an t a t v a r i o u s t i m e s in a l i g h t / d a r k c y c l e ; s tomatal aper tures 
were de t e rmined by microscopic measurements. Tab le 2 shows that under 
these c o n d i t i o n s t he s tomata on t h e pods had a wide r aper tu re in the 
l i gh t period than in the dark p e r i o d . 

Table 1 . S tomata l aper tures on " s p l i t pods" in the l i g h t o r dark. Three 
8-day o l d pods w e r e t aken from the p lant and s p l i t i n t o two 
h a l v e s . Each h a l f was placed onto wa te r , inner surface down, 
in a P e t r i d i s h . One d i s h was kep t in the l i g h t (140 mkmol 
m - 2 s - 1 ) 400-700 nm, and t h e o t h e r in t h e dark f o r 4 hr at 

20 C. At the end of t h i s p e r i o d t h r e e s t r i p s of ep idermis 
were t aken from each pod h a l f and 10 aper tures were measured 
o n each s t r i p (90 a p e r t u r e s i n t o t a l p e r t r e a t m e n t ) . The 
r e s u l t s w e r e a n a l y z e d by a p a i r e d t - t e s t and showed a s i g 
n i f i c a n t d i f f e r e n c e between l i g h t and dark (P=0 .025 , d f = 2 ) . 
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Table 2 . S t o m a t a l a p e r t u r e s o f pods f rom p lan t s i n the l i g h t o r dark 
pe r i od of a d iurna l rhythm. 
T h r e e s t r i p s of ep idermis were taken from each of three 9-day-
o l d pods on p l a n t s in e i t h e r the l i g h t o r dark pe r iod o f t h e i r 
d i u r n a l rhythm. Ten s tomatal aper tu res were measured on each 
s t r i p (90 aper tu res in t o t a l pe r t r e a t m e n t ) . The r e s u l t s were 
a n a l y z e d w i t h a n u n p a i r e d t - t e s t and w e r e found t o b e 
s i g n i f i c a n t ( P = 0 . 0 0 1 , d f = 4 ) . 

S i n c e t h e s e d a t a showed e v i d e n c e o f func t iona l stomata, fu r the r 
i n v e s t i g a t i o n s we re c a r r i e d out to see i f changes in K + and starch were 
i n v o l v e d i n the movements. His tochemica l s t u d i e s w i t h epidermal s t r i p s 
t a k e n from pods on p l a n t s e i t h e r in t h e l i g h t o r dark showed tha t K + 

d o e s a p p e a r t o a c c u m u l a t e i n t he pod guard c e l l s i n the l i g h t ( F i g . 1 
A , B ) and a l s o t h a t s t a r c h w h i c h i s p r e s e n t i n t h e guard c e l l 
c h l o r o p l a s t s i n t h e dark ( F i g . 1D) d i sappears during the l i g h t pe r iod 
( F i g . 1 C ) . 

These r e a c t i o n s a r e w e l l documented f o r stomata on l e a v e s of many 
s p e c i e s but so f a r r e l a t i v e l y l i t t l e work has been c a r r i e d out on the 
f u n c t i o n s of pod s tomata . From these s t u d i e s i t would appear that the 
s t o m a t a on the pods of the Arg mutant func t ion in a s i m i l a r way to l e a f 
stomata, al though they do not open as wide as those on the l e a f . A more 
d e t a i l e d s tudy of t h e func t i on of pod stomata wi th age would be useful 
to enhance our knowledge of the r o l e of pod stomata in the development 
of the seed . 
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Fig. 1. L igh t micrographs of K + and s t a r c h s t a i n i n g in Argenteum pod 
guard c e l l s in the l i g h t o r dark. 
A and B show s t a in ing fo r K in the guard c e l l s by the MaCallum 
s t a i n . 

A = l i g h t , B = dark 
C and D show s t a in ing f o r starch in guard c e l l c h l o r o p l a s t s by 
the I 2 / K I s t a i n . 

C = l i g h t , D = dark 
The dark d e p o s i t s on t h e e p i d e r m a l s u r f a c e in B and D a r e 
cu t i cu la r wax. The bar on the micrographs is equal to 10 um. 


