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ABSTRACT 

T h i s t h e s i s c o n s i s t s o f f o u r c h a p t e r s * A p a r t of the f i r s t 

chapter c a r r i e s the r e s u l t s o f a s u r v e y conducted o f avocado 

c u l t i v a t i o n * h a r v e s t i n g , s t o r a g e and market ing p r a c t i c e s employed 

and the e x t e n t as w e l l as the causes o f p o s t - h a r v e s t l o s s e s i n 

t h i s cormtodlty . Second p a r t o f t h i s chapter d e s c r i b e s the 

anthracnose d isease In avocado . I t s l a t e n t phase In p a r t i c u l a r and 

a few e x p e r i m e n t s per fo rmed t o t e s t f o r s u r f a c e s t i m u l a n t s on 

avocado f r u i t o f g e r m i n a t i o n and I n f e c t i v e s t r u c t u r e s f o r m a t i o n 

by C o i l e t o t r l c h u m g l o e o s p o r i o l d e s * 

The major o b j e c t o f t h i s s t u d y was h o w e v e r , t o I d e n t i f y the 

p h y s i o l o g i c a l f a c t o r / s t h a t c o n t r o l the l a t e n t I n f e c t i o n development 

In Immature avocado b y C o l l e t o t r l c h u m g l o e o s p o r i o l d e s P e n z . ; the 

f a c t o r s c o n s i d e r e d were the a n t i f u n g a l a c t i v i t y o f f r u i t t i s s u e 

and the enzyme p o t e n t i a l of the fungus t o degrade the immature 

f r u i t c e l l w a l l . The second and t h i r d c h a p t e r s w h i c h deal w i t h 

these two aspects t h e r e f o r e c a r r y bulk o f t h i s whole s t u d y * • The 

f o u r t h chap te r c o n t a i n s the genera l d i s c u s s i o n and c o n c l u s i o n s . 

The s u r v e y has shown tha t s u b s t a n t i a l f r u i t l o s s e s take p l a c e 

In almost e v e r y s tage o f f r u i t p r o d u c t i o n c h a i n . Improper 

h a r v e s t i n g t e c h n i q u e s , Inadequate s t o r a g e f a c i l i t i e s , lack o f 

p roper s t o r a g e t e c h n i q u e and rough h a n d l i n g o f f r u i t at v e r t u a l l y 

e v e r y s t a g e o f the whole p r o c e s s be ing some o f the causes f o r such 

l o s s e s . 70-8036 o f these l o s s e s were found t o be due t o m i c r o b i a l 



s p o i l a g e . F i v e f u n g a l d i s e a s e s were found r e s p o n s i b l e f o r most 

o f the m i c r o b i a l s p o i l a g e o f which anthracnose d i s e a s e accounted 

f o r about 50*602 l o s s . 

A n t h r a c n o s e d i s e a s e (0 . g l o e o s p o r l o l d e s ) I n r i p e avocado 

o r i g i n a t e s as l a t e n t I n f e c t i o n s In the Immature f r u i t . C o n l d l a 

which germinated on Immature f r u i t s u r f a c e q u i c k l y produced h y a l i n e 

a p p r e s s o r l a which w i t h i n another few hours t u r n e d I n t o dark 

t h i c k - w a l l e d s t r u c t u r e s . F u r t h e r growth o f the fungus d i d not 

take p l a c e u n t i l f r u i t r i p e n i n g commenced. Immature f r u i t s u r f a c e and 

I t s l eacha tes were s t i m u l a t o r y t o g e r m i n a t i o n and a p p r e s s o r l a f o r m a t i o n 

by the f u n g u s . 

The fungus produced much h i g h e r l e v e l s o f e x o - p o l y g a l a c t u r o n a s e trans-

e l l m l n i s e . and p r o t e o l y t i c enzyme a) I n l i q u i d c u l t u r e s I n c o r p o r a t e d 

w i t h Water I n s o l u b l e Components (NIC) f r o m Immature and r i p e 

f r u i t , b) I n a u t o e l a v e d - Immature f r u i t and c) I n r i p e f r u i t s . 

The amount o f p e c t o l y t l c enzyme produced b y C. g l o e o s p o r l o l d e s In 

l i q u i d c u l t u r e s w i t h WIC o f Immature and r i p e was a lmost s i m i l a r , 42.5 

and 43 .0 u n i t s m l " 1 r e s p e c t i v e l y . The pH opt ima o f exo-PGTE and p r o ­

tease were 8.5 and 7.5 r e s p e c t i v e l y I n a l l enzyme p r e p a r a t i o n s . 

The r o t t e d f r u i t t i s s u e c o n t a i n e d endo- p o l y g a l a c t u r o n a s e (endo-PG) 

which was found t o be.endogenous t o avocado f r u i t had a pH optimum o f 

5 .5 . Both In v i t r o and In v i v o enzymes macerated Immature avocado 

f r u i t t i s s u e d i s c s 1n v i t r o w i t h i n 3 h r s o f I n c u b a t i o n but d i d not 

do so w i t h p o t a t o t u b e r d i s c s . N e i t h e r Immature n o r - r i p e 

f r u l t c o n t a l n e d 1 n h l b l t o r s , p r o t e l n a c e o u s or o t h e r w l s e , 



which can I n h i b i t . t h e a c t i v i t y o f p e c t o l y t l c o r p r o t e o l y t i c enzyme 

p r o d u c t i o n b y C. g l o e o s p o r i o l d e s * It appeared tha t the enzyme p o t e n t i a l 

o f the pathogen t o Invade Immature f r u i t c e l l w a l l Is s u f f i c i e n t 

but some o t h e r f a c t o r seems t o p r e v e n t the f u n g a l d e v e l o p m e n t , hence 

the enzyme p r o d u c t i o n . 

Concent ra ted e t h e r e x t r a c t o f the peel o f h e a l t h y Immature 

avocados when b l o a s s a y e d on t h i n l a y e r chromatograph ic p l a t e s w i t h 

c o n l d l a o f e i t h e r C ladospor lum c l a d o s p o r l o l d e s or C. g l o e o s p o r i o l d e s . 

produced f o u r I n h i b i t i o n areas at R f 0 .30 , 0 .32 , 0.70 and 0 .75 ( these 

were denoted as Av IV, Av I I I , Av II and Av I . r e s p e c t i v e l y ) . 

I n o c u l a t i o n o f f r u i t w i t h C. g l o e o s p o r i o l d e s d i d not Inc rease t h e i r 

amounts s u g g e s t i n g t h a t p o s t - l n f e c t l o n a l l y formed compounds are 

a b s e n t . A hot c h l o r o f o r m e x t r a c t was p a r t i t i o n e d on a s i l i c a ge l 

column and t h e f o u r a n t i f u n g a l compounds were s e p a r a t e d . S p e c t r o s c o p i c 

data r e v e a l e d t h a t one of these compounds (Av II ) was s i m i l a r t o 

c 1 s - l - a c e t o x y - 2 - h y d r o x y - 4 - o x o - h e n e i c o s a - l 2 , l 5 - d i e n e ( P r u s k y et a l . , 

1982) and another (Av IV) was a long cha in s a t u r a t e d compound c o m p r i s i n g 

h y d r o x y ! g r o u p ( s ) h a v i n g m o l e c u l a r w e i g h t o f 268. T o x i c i t y o f Av II 

to C. g l o e o s p o r i o l d e s was two t i m e s . m o r e . than . Av IV and seven and 

a h a l f and s i x and a h a l f t lmesnbre than Av I and Av III r e s p e c t i v e l y . 

The amount o f these f o u r a n t i f u n g a l compounds I n c r e a s e d g r a d u a l l y d u r i n g 

f r u i t development and reached t h e i r maximum at h a r v e s t . These were 

c o n c e n t r a t e d more In the deeper t i s s u e s o f the f r u i t than In the 

s u p e r f i c i a l l a y e r s . The c o n c e n t r a t i o n of these compounds Av I , Av II , 

Av III and Av IV was 1300, 920, 1050.and 780 j u q g " 1 f r e s h we ight of 

peel r e s p e c t i v e l y , I n the f r u i t a t h a r v e s t i n g m a t u r i t y . The amount of 

Av II and Av IV decreased t o 53 and 64 / x g g * l f r e s h w e i g h t o f p e e l 
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r e s p e c t i v e l y at r i p e f r u i t and no Av I and Av III was d e t e c t e d . 

T h i s took p l a c e I n c o i n c i d e n c e w i t h the onse t of p r o g r e s s i v e l e s i o n 

development by the f u n g u s . 

The r e s u l t s s t r o n g l y e s t a b l i s h e d the f a c t tha t the presence of 

a n t i f u n g a l compounds was the most Important f a c t o r c o n t r o l l i n g the 

l a t e n c y o f u n r i p e avocado f r u i t to C. g l o e o s p o r l o l d e s and tha t 

t h e i r d e c l i n e below t o x i c l e v e l s d u r i n g r i p e n i n g a l lows the fungus t o 

d e v e l o p p r o g r e s s i v e r o t t i n g . 


