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AB S TRACT 

The pattern o f  grain maturat ion and germinability was s tudied in 

t h ree wheat cros ses  ripening in warm and cool environments . Two white 

grained and two red grained wheat cultivars with varying res ist ance to 

p reharvest sprout ing were used as parent s in three c ro s ses . The white 

grained wheats were Tordo , " re s i stant " to sprouting t hrough 

g ibberellin insen s it ivity, and Gabo , a s tandard cultivar suscept ible to 

sprouting . The two red grained wheats were Karamu and Sonora 6 4A,  the 

f o rmer being sprouti ng resistant while t he latter was suscept ible . 

T ordo was the common parent in a l l  three crosses . S i x  generat i ons , 

P 1 , P 2 , F2 , F3 , BC1 ( P 1 ) s 1 and BC1 (P2 ) S l f rom each cross were grown in 

a glasshouse and were t ransfe rred into cont rolled c l imate rooms at 

boot ing stage , being arranged in a randomized complete block 

experiment with three replicat ions . The patterns o f  grain development 

were measured f rom serial samples of the grains from ears  which had 

been tagged at  anthe s i s . The changes i n  gra in dry weight , moi s ture 

content , germinati on and a-amylase activities  were measured at  

intervals f rom j us t  after anthesis  unt i l  maturity;  and the  patte rns 

were desc ribed us ing regress ion analysi s  against age of  gra in ( in days 

a fter  anthe s i s ) . The functions o f  best f it t ed were used t o  est imate 

n ine key stages of grain development , which were : harvest r ipene s s , 

amylase maturity,  GA amylase maturity,  median  germinat i on ,  germinat ion 

maturity,  median embryo maturity,  embryo maturity, grain colour 

maturity and grain weight maturity . 

Gene e f fect s were estimated for  these variables ,  and a l s o  for  

maximum grain coat  colour ,  grain weight at  harvest r ipene s s , maximum 

dry weight , a-amylase act ivities  at harvest ripeness  and at  embryo 

maturity,  standard germination and potent i a l  germinat ion at harvest 

r ipeness . The gene e f fects were f itted u sing Hayman' s Generation Means 

Analys is . The full  twelve parameter model ( digenic epista s i s ,  

environment and the i r  interact ions included)  were used t o  explain  the 
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phenotypic variat ions among the s ix genet ic populations ripening in 

the two environment s .  The gene e f fects e s t imated were used t o  a s s i st 

in making recommendation for breeding f o r  p reharvest sprout ing 

res istance . 

The experimenta l  result s showed that cool envi ronment prolonged 

the t ime to reach most developmental  stages  compared to the wa rm 

envi ronment . Harves t  ripenes s  (12.5 % grain moisture ) occurred a fter 

gra i n  weight maturity ( t ime to  90  % maximum grain weight ) but before 

the t ime when t he grains reached thei r  maximum dry weight . Emb ryo 

matu r ity, as a measure of abi l ity of the grains to germinate when the 

dormancy had been bypassed, was cons idered the important component for 

germinability . Germinative a-amylase at harvest ripenes s  wa s the 

variable most cons i s tently correlated with germination at harves t  

ripeness . 

The gene act ions for the derived va riab les appea red to be 

comp licated, with epistas i s  and epistas i s  x environment e f fects being 

s igni ficant mo re o ften than the addit ive or dominance ef fect s . The 

gene actions f o r  the maximum grain colour and percent steril ity were 

also  studied . For the maximum colour score the result indicated that 

the re was interallelic  interaction between the "class ical'' gene f o r  

g r a i n  rednes s  and unknown genes . The breeding s t rategies f o r  

preharvest sprout ing resistance were discus sed based on t h e  actions of 

the genes for the characters . Briefly it appeared that producing 

hybrids would enhance the earliness  in many maturity characters which 

would indirectly resulted in more suscept ible genotypes .  To improve 

res i st ance to preha rvest sprouting, select ion for cha racters l ike low 

a-amylase activit ies  at ha rvest ripene s s ,  low standard germinat ion 

and potent ial  germination at ha rvest r ipene s s ,  or late embryo maturity 

wa s recommended . These characters were cont rolled by many genes which 

inte racted and s howed epista s is e f fect and a lso the gene ef fects we re 

dependent on environmental  condit ion . E ffect iveness in select ion 

would be speci f ic to  a particular  environment . The selection for 

cult ivar resistant to  preha rvest sprout ing based on these cha racters 

should be deferred until late r generat ions when the plant s had reached 
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h igh level of homozygos ity . The selection for  low a-amylase and low 

germinat ion at harves t  ripeness  would give more rel iable p rotection 

against preh a rvest sprouting damage . 
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