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ABSTRACT 

Se e d  of  mai ze varie ty XL4 5 was ad jus ted t o  three di f fe ren t 

ini t i a l  moi s ture conten t s  ( 1 2 . 4 , 1 5 . 1  an d 1 8 . 5%) an d 

s t ored under four d i f fe ren t environmen t s  ( 2 0  C - 40% RH , 

2 0 C - 6 5% RH , 3 0  C - 40% RH an d 3 0  C - 6 5% RH) for 20  

weeks . Ha l f  o f  the s e e d  s amp le s  were inocu lated wi th 

adu lt  r i ce weevi l s  (Sitophilus oryzae). The remaining 

s e e d  s amp l e s  were s t ored free of ins e c t s . Samp ling was 

carried  ou t af ter 2 ,  4 ,  6 ,  8 ,  1 2 , 16 and 2 0  week s s torage . 

Me asuremen ts o f  s e e d  mo i s ture content , germination ,  

s torage fungal deve lopment an d ch ange s in ins e c t  popu ffition 

number an d survival we re made at e ach sampling time . 

As se s smen t s  o f  the numb er an d categories of abno rma l s e e d

l ings p re s en t  in labora tory ge rmin at ion te s ts an d in terna l 

s e e d  damage cause d by  ins e c t s  were a l s o  carr i e d  out . 

The change s in ini t i a l  s eed moi s ture con tent in res pon s e  

to  the re la tive humi d i t y  leve l i n  the s t orage environmen t 

were rap i d . A l l  s e e d  s amp les re ache d equi lib rium moi s ture 

con tent s  with in the fir s t  four wee ks o f  s t orage irre s p e c 

t ive o f  ini t i a l  moi s ture leve l. Equi librium mo isture 

con tent in a l l  c a s e s  was be low the 1 5 %  con s i dered s a fe for 

shor t term s torage o f  mai ze . In the ab sence o f  ins e c t s ,  

and in environment s  invo lving a 40% leve l o f  humid i ty , no 

exten s ive reduc t ion in germination percent age gene r a l l y  

occurre d .  Howeve r ,  a r e la t ive ly smal l drop i n  germination 

cap acity was ob s e rved late in the s t orage period in the 

mo s t  ext reme comb inat ion (in i ti a l  mo i s ture content 1 8 . 5% ,  

3 0  C ,  6 5% RH s torage environmen t ,  1 6 - 2 0  weeks s torage ) . 

Ma jor deterioration in s e e d  qua l i ty o c curred on ly in tho s e  

s t orage environment s sui tab l e f o r  r i c e  weevi l deve lopmen t 

i . e .  2 0  C - 6 5% RH , 3 0  C - 65% RH . In particu lar , lo s s  o f  

germin ation and in creas e i n  bo th the numb er an d c a tegories  

of  abnorma l s e e d l ings we re app arent in the s e  tre atmen ts . 

X -ray p ho to gr aphy of s e e ds from di f ferent s torage environ 

men t s  showe d the int e rnal damage caus ed by r i c e  weevi ls  
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and thi s wa s re lated t o  see d l ing deve lopment in sand te st s  

an d to no rma l and a bnormal se e dling p roduc t i on in st an dard 

la bo ra t ory ge rmination te st s . 

Unde r favoura ble condi t ion s ( 2 0 C - 6 5/o RH an d 3 0  C - 6 5/o RH) 
r i ce weevi l num be r s  in cre a se d  dramat i ca l ly . Th i s  incre a se 

wa s greate st at 3 0  C and al so re sulted  in an incr e a se in 

see d  mo i sture content . The o ther stor age con di t ion s 

( 2 0  C - 40% RH and 3 0  C - 40 % RH ) were un favour a ble for 

in se c t  surviva l . Th i s  wa s a di r e c t  e ffe c t  o f  the low 

leve l o f  re lat ive humi d i ty whi ch re su l ted in the death o f  

adu l t  r i ce weevi l s  an d preven ted the deve l opmen t o f  larva l 

popu l a t i on s.  

S tu di e s on the rate an d ex tent of inte rnal se ed damage 

u sing X- ray t e chn ique s showe d that ge rmination di d no t 

de t e riorate un t i l  larvae had eaten su ffi c i en t o f  the 

en do sperm to p reven t adequate  food re se rve s be ing avai l 

a ble for t h e  see d l ing . The leve l o f  damage t o  see d  

vi a bi l i ty by Sitophilus oryzae was c l ear ly a func t i on o f  

the si ze o f  the in se c t  populat ion an d the t ime ove r wh i ch 

i t  per si sted . 

The mai z e  see d  u sed in thi s study wa s su bst an t i al ly 

i n fe c te d  by st orage fungi  ini t i a l ly . Howeve r , de spi te 

the prov i si on o f  high temperature ( 3 0  C )  an d a moderate 

humid i ty leve l ( 6 5%) for up t o  5 mon th s st or age fungi  did 

no t cau se total lo ss o f  ge rmina bi l i ty de sp i te some 

in cre a se in the leve l s  o f  Asper•gillus spp. and Peni ci l lium 

spp. App arent l y , even the mo st ex treme envi ronment s u se d  

i n  thi s study were re la t ive ly un favoura ble for sto rage 

funga l deve lopmen t . 
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