
E F F E C T O F O P E N S H A D E C O N D IT IO N S O N T H E P H Y T O C H E M IC A L C O N T E N T O F S O M E

M E D IC IN A L P L A N T S

A d e -A d e m ilu a O .E , E n ig b o k a n T ., F a tu s in C . K .a n d O k w u ta c h i N .T

D e p a rtm e n t o f B o ta n y , F a c u lty o f S c ie n c e , U n iv e rs ity o f L a g o s , A k o k a -Y a b a , L a g o s , N ig e ria .JIHGFEDCBA

A B S T R A C T : Vernon ia am ygda lina (b itte rle a f), Te l/a ria occ iden ta lis (F lu te d p u m p k in ) a n d Aca lypha w ilkes iana p la n ts w e re g ro w n u n d e r o p e n fie ld

a n d o p e n s h a d e . V . am ygda lin a is a u s e d to tre a t s to m a c h in fe c tio n s , T . acc iden ta lis (F lu te d p u m p k in ) is u s e d a s a b lo o d to n ic a n d Aca lypha

w ilkes iana is e ffe c tiv e in th e tre a tm e n t o f s k in in fe c tio n s . P la n ts w e re g ro w n in p la n tin g b a g s p la c e d in th e s e s ite s . R e s u lts s h o w th a t a ll th e p la n t

s p e c ie s h a v e b e tte r v e g e ta tiv e g ro w th u n d e r d ire c t s u n lig h t. H o w e v e r, p h y to c h e m ic a l s c re e n in g s o f th e le a v e s o f th e p la n ts re v e a l th a t th e e ffe c t o f

o p e n s h a d e c o n d itio n s e n h a n c e th e s y n th e s is a n d a c c u m u la tio n o f b io a c tiv e c o m p o u n d s w ith m e d ic in a l v a lu e s . T h e e ffe c t is h o w e v e r n o t s p e c ific to

th e ty p e o f p h y to c h e m ic a l b u t it is a c tu a lly s p e c ie s s p e c ific . O p e n s h a d e c o n d itio n e n h a n c e s th e p ro d u c tio n a n d a c c u m u la tio n o f fla v o n o id s w h ile it

in h ib its th a t o f a n th ra q u in o n e in V . am ygda lina . A ls o , fla v o n o id c o n te n t o f T . occ iden ta lis p la n ts w a s e n h a n c e d u n d e r o p e n s h a d e c o n d itio n s . T h e

s a m e c o n d itio n s d id n o t a ffe c t th e fla v o n o id a n d a n th ra q u in o n e s c o n te n t o f A . w ilkes iona b u t le a v e s o f th e p la n t u n d e r o p e n s h a d e c o n d itio n s h a d

h ig h e r c o n c e n tra tio n o f ta n n in th a n th o s e g ro w n u n d e r o p e n fie ld c o n d itio n . S a p o n in w a s a ls o fo u n d p re s e n t in A . w ilkes iana p la n ts g ro w n u n d e r

o p e n s h a d e c o n d itio n w h ile it w a s a b s e n t in th o s e u n d e r o p e n fie ld c o n d itio n s . T h e c o n c lu s io n is th a t, th o u g h d ire c t s u n lig h t h e lp e n s u re b e tte r

v e g e ta tiv e g ro w th , o p e n s h a d e e n h a n c e th e s y n th e s is a n d a c c u m u la tio n o f b io a c tiv e c o m p o u n d s w ith m e d ic in a l v a lu e s .

IN T R O D U C T IO N : T h e d ry s e a s o n w h ic h c o n s titu te a w id e p e rio d o f th e y e a r a c ro s s m o s t o f A fr ic a .

a ffe c ts th e y ie ld a n d n u trie n t c o n te n t o f th e c ro p a n d th e d e g re e o f w e e d in fe s ta tio n o n th e fa rm s

(O k u g ie a n d O s s o m 1 9 8 8 ). F a rm e rs n o w g ro w v e g e ta b le s u n d e r o p e n s h a d e c o n d itio n s in th e d ry

s e a s o n to c o n s e rv e w a te r a n d a v o id h ig h te m p e ra tu re . H o w e v e r, s h a d e im p o s e s a lim ita tio n to

b io lo g ic a l p ro d u c tiv ity in p la n t, a lth o u g h th e e x te n t o f th e lim ita tio n v a rie s w ith s h a d e to le ra n c e o f

th e s p e c ie s a n d th e n itro g e n s u p p ly (W o n g , 1 9 9 1 ). P la n ts , in re a c tio n to s tre s s c a n p ro d u c e a w id e

ra n g e o f s e c o n d a ry m e ta b o lite s w h ic h a re n o t e s s e n tia l fo r th e ir p rim a ry m e ta b o lis m (C ro te a u e t 01 .,

2 0 0 0 ). T h e s tu d y th e re fo re a im e d a t a n a ly s in g th e e ffe c t o f o p e n s h a d e c o n d itio n o n th e

p h y to c h e m ic a l c o n te n t o f Vernon ia am ygda lina (b itte rle a f), Te l/a ria acc iden ta lis (F lu te d p u m p k in ) a n d

Aca lypha w ilkes iana p la n ts . V . am ygda lina is a u s e d to tre a t s to m a c h in fe c tio n s , T . occ iden ta lis

(F lu te d p u m p k in ) is u s e d a s a b lo o d to n ic a n d Aca lypha w ilkes iana is e ffe c tiv e in th e tre a tm e n t o f s k in

in fe c tio n s .

M A T E R IA L S A N D M E T H O D S : T h e o p e n fie ld s ite is d e fin e d b y d ire c t s u n lig h t a n d w a rm a ir w h ile o p e n

s h a d e s ite is d e fin e d b y lo w lig h t a n d c o o l a ir.. T h e te m p e ra tu re o f th e o p e n fie ld s ite w a s 3 .5 · C

h ig h e r th a n th a t o f th e o p e n s h a d e , w h ile th e lig h t in te n s ltv o f th e o p e n s h a d e s ite w a s a b o u t 2 3 .5 to

5 0 .8ihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA% lo w e r th a n th a t o f th e o p e n fie ld s ite . F o r e a c h p la n t s p e c ie s , c a n o p ie s m a d e u p o f w ire g a u z e

n e ts a n d a tra n s p a re n t p o ly th e n e s h e e t ro o f w a s c o n s tru c te d o n b o th s ite s . A s e t o f tw e lv e b a g s

w e re p la c e d in th e o p e n fie ld c a n o p y , w h ile a n o th e r s e t o f tw e lv e b a g s w e re p la c e d in th e o p e n s h a d e

c a n o p y . T . occ iden to lis w as g ro w n fro m s e e d w h ile Vernon ia am ygda lina a n d and A ca lypha

w ilkes iana w e re g ro w n fro m s tem c u ttin g s . S e e d lin g s w e re tra n s p la n tin g in to p la n tin g b a g s a t s ite s b y

1 4 d a y s a fte r s o w in g . P la n ts in a ll s ides w e re w a te re d s a m e p e rio d e v e ry d a y . P h y to c h e m ic a l

s c re e n in g s w e re c a rrie d o u t o n le a v e s o f p la n ts a t 5 6 d a y s a fte r tra n s p la n tin g a c c o rd in g to th e

m e th o d s d e s c rib e d b y T re a s e a n d E v a n s , (1 9 8 9 ). S c re e n in g s w e re c a rrie d o u t in tr ip lic a te u s in g

ra n d o m ly s e le c te d le a v e s .

R E S U L T SA N D D IS C U S S IO N : A ll s p e c ie s s h o w e d b e tte r m o rp h o lo g ic a l g ro w th u n d e r

o p e n fie ld th a n o p e n s h a d e (F ig . 1 -3 ).

It w a s a ls o o b s e rv e d th a t Aw ilkes iano leaves tu rn e d in to th e ty p ic a l re d d is h c o lo r o f

th e v a rie ty u s e d b y 5 6 d a y a fte r tra n s p la n tin g w h ile th o s e u n d e r o p e n s h a d e re m a in e d

g re e n (F ig .3 ).

T a b le 1 s h o w s th e re s u lts o f th e p h y to c h e m ic a l s c re e n in g o f p la n ts g ro w n . L e a v e s o f V .

Am ygda lina a n d T . O cc iden ta lis p la n ts u n d e r o p e n s h a d e h a d m o re fla v o n o id s , a n

in d ic a tio n o f h ig h e r a n tio x id a n t v a lu e th a n le a v e s o f p la n ts u n d e r th e o p e n fie ld .

A n th ra q u in o n e s w e re o b s e rv e d in le a v e s o f V . am ygda lina p la n ts u n d e r o p e n fie ld , b u t

w e re c o m p le te ly a b s e n t in le a v e s o f p la n ts u n d e r o p e n s h a d e , th u s th e p la n ts g ro w n

u n d e r o p e n s h a d e m a y n o t h a v e la x a tiv e e ffe c t w h e n c o n s u m e d . A y o o la e t a l (2 0 0 8 )

re p o rte d th e a b s e n c e o f a n th ra q u in o n e s in V . om ygda lina , h o w e v e r th e c o n d itio n

u n d e r w h ic h th e p la n ts w e re g ro w n w a s n o t s ta te d .

L e a v e s o f A w ilkes iana p la n ts u n d e r o p e n s h a d e c o n d itio n s h a d h ig h e r c o n c e n tra tio n

o f ta n n in a n d p re s e n c e o f s a p o n in , w h ic h w ill m a k e th e p la n ts to x ic if c o n s u m e d a t

h ig h e r c o n c e n tra tio n . Y u s h a 'u e t o t., (2 o o 8 )'s p h y to c h e m ic a l s c re e n in g s h o w e d th e

a b s e n c e o f s a p o n in in le a v e s o f A w ilkes iano , th o u g h th e c o n d itio n u n d e r w h ic h th e

p la n ts w e re g ro w n w a s h o w e v e r n o t s ta te d .

C O N C L U S IO N :T h e g ro w th c o n d itio n u n d e r w h ic h a m e d ic in a l p la n t is g ro w n c a n

d e fin ite ly a ffe c t th e m e d ic in a l v a lu e o f th e p la n t.

H o w e v e r, p la n ts a re c o m m o n ly h a rv e s te d fro m th e w ild in A fric a fo r m e d ic in a l

u s e w ith o u t c o g n iz a n c e o f th e g ro w th c o n d itio n o f th e p la n t.

T h e re s u lts o f th is s tu d y s h o w s th a t d iffe re n c e s in th e g ro w th c o n d itio n m a y

a c c o u n t fo r th e d is p a rity in th e e ffe c tiv e n e s s o f th e d iffe re n t s a m p le s o f a s p e c ie s

u s e d to tre a t s a m e a ilm e n t.

M o re re s e a rc h n e e d to b e c o n d u c te d to d e te rm in e th e s p e c ific g ro w th c o n d itio n

re q u ire d to b rin g o u t th e b e s t m e d ic in a l v a lu e o f a p a rtic u la r p la n t.

Fig. I a:NMLKJIHGFEDCBAV e r n o n ia a m y g d t l l in a

plants at 56 days after

transplanting (open air)

Fig. 211: T e l /a r ia o c c k ie n ta t i s

plants at 56 days after

transplanting (open air)

Fig. 311: A c a ly p h a w i lk e s io n o

planu at 56 days after

transplanting (open air)

Fig. I b: V e r n o n ia (w ,y g l l l l l in a

plants at 56 days arrer

transplanting (open shade)

-

Fig. 2b: T e l /a r ia o c c id e n ta l i s

plants at 56 days after

transplanting (open shade)

Fig. 3b: A c a ly p h a w i lk e s ia n a

plants at 56 days after

transplanting (open shade)

T E S T S P E C IE S

Table 1: Phytochemleal ccnsttrucnts or Ic••ves or I "em om n nm ygdo lilw , T~ llo 'ia ocdd~n to lis and

A ca lypha w illc~s iana at 56 (Ja~', aner 1nanSlllUllling..

O P E N S H A D EO P E N A IR

Alkaloids

" m t lY 1 o !d a im a

1 . occ id~n to lis

A w j/k~s iono

+ +

+ +

+

FIa\"onoids

, : n m ,l : g d a lm a

1 . ocdd~n to lis

A . w j/k~s iona

Tannins

t: o m y g t ln lm o

T. ocdd~n to lis

A . w ilk~~ono

Cardiac ghccsides

1 '. o m v g d o lm a

1 . occ id~n to l;s

A w ilk~s ;ono

Anthrnquinoncs

I ' a l l lY l l t io l in o

T. ocdd~n to fis

A . w ilk~s iono

I'. f lm y g d o l in n

1 . ocdd~n roJ js

A w ilk rs iono
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