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ABSTRACT 

' Grass lands Pawera ' t e t raploid red c;love r is  an impor tant 

agricultural legume through i ts agronomic roles in soil  enri chmen t 

by ni trogen f ixa tion and the produc tion of  h igh yields o f  qual i ty 

herbage . S ince this cul t ivar was only recen t ly released in 

New Zealand, many o f  i ts agronomic aspects , and particularly those 

re lating to seed p rodu c t ion are s t i ll not fully unders tood . The 

present s tudy was conduc ted to inves tiga te the pa t tern of seed 

development, a t tainment of seed quality componen ts , time o f  harves ting , 

c e l l  s truc ture in the seed coa t ,  hardseededness and related 

p robl ems , and the longevi ty and germina t ion charac ter i s tics  o f  

seeds buried i n  the soi l .  

Peak flowering date varies  wi th t ime o f  sowing and clima tic  

condi tions, a suf f ic ien t ly large numbe r  o f  e f fe c t ive bee po l l inators 

(Bombus species)  b eing essent ial  dur ing the flowering period for 

successful seed produc t ion. 

The pat tern o f  seed deve lopment in ' Pawera ' red c lover is  

s imilar to tha t o f  i ts diploid  counterpar ts and may b e  d ivided into 

three dis tinc t s t ages . The first  s tage las ts for 10 days af ter 

po l l ina tion . The second s tage oc cup ies a period  o f  16 days, 

and the third s tage takes a fur the r 10-14 days . Seed dry we igh t 

is  maximal 26 days a f ter  poll ina t ion ( physiolog�cal  ma turi ty) . 

Maximum seed viab i li ty is a t tained 22 to 2 6  days af ter pollination . 

Therefore i f  s eed is harves ted during the third or r ipening s tage , 

seed qua l i ty components such as viab i l i ty ,  seedling vigou r ,  

seed weigh t ,  and s torage l i f e  will no t b e  adversely af fec ted . 

The correct  time o f  harves ting can be decided by using seed 

coat colour and seed mo isture con tent  as seed maturi ty ind ices . 

Generally the sequenc es of  both  embryo and endosperm develop­

ment in ' Pawera ' red c lover show c lose s imilari ty to some o ther 

TrifoZ.iwn species . The p rocesses o f  cell degeneration and 

d i f ferentia tion occur throughou t the seed developmen tal period . 

C e l l s t ruc ture in the seed coat is  also s imilar to corresponding 

s truc tures in the tes ta of o ther small-seeded legumes . The 

present investiga tion highli ghts the rel a tionship b e tween individual 

seed coa t s truc tures and thei r  respec t ive role  in a ffec ting 



seedcoat permeab i l i ty and impe rmeab i l i ty mechanisms . The 

ii  

results fail  to imp licate  the mi cropyle or h ilum as permeab l e  

s i tes on the s e e d  coa t . I n  original ly permeable  seeds , wa ter 

conduc tion occurs at random s i tes on the s eed coa t. However , when 

a hard seed i s  so f tened by mechanical impaction or under natural 

environmental condi tions , the s trophiole is the only initial 

permeabl e  s i te on the tes ta . Observations in the presen t  s tudy 

have c learly imp l i ca ted the c e l l  s truc ture o f  the s trophiolar 

region as a unique and mos t  s ens i tive area o f  the seed coa t .  

The f indings o f  the present  s tudy suggest  that the rate of  

b reakdown o f  hardseededness varies i nversely wi th the dep th o f  

s eed burial . S eed samples containing mature seeds main tain their 

viab i l i ty in the soil  longer than imma ture seeds . The rapid 

deple t ion of s eed numbers in th e s o i l  is mainly due to germina tion 

<..n situ . Certain p ropor t ions o f  the seed population persi s t  

i n  the so i l  f o r  ex tended periods due t o  the influence o f  d i fferent 

types of  dormancy mechani sms. O f  these , enforced dormancy play s  

a mos t  impor tant role in mainta ining the viab i l i ty o f  buried 

seeds , especially wi th increased burial dep th . ' Pawera ' red 

c lover seeds show a dis tinc t periodici ty of germina tion at d i f ferent 

times of the year . Thi s is an ef fec t ive gene tically control led 

and environmentally mod i f ied seed surviva l  mechanism . 
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44 Seed burial trial: Annlysis of variance for hard seed f rom seed 

samples stored in the laboratory. 

45 Seed burial trial: Analysis of variance for laboratory germination 

from seed samples stored in the laboratory. 

46 Seed burial. trial: Ana lysis of var iance for dead seeds f rom seed 

samples sto red in the laboratory. 

47 Seed burial trial: Percentage moisture con tent of s eed samp l es 

stored in the laboratory or buried in the soil . 

48 Seed burial trial: Honthly averag e maximum and minimum ambient 

temperatures and relative humid itie s recorded a t  two burial sites 

and i n  the lnboratory. 

49 Seed burial trial: Monthly average soil tempera tures recorded 

a t  different depths in two soil types. 

SO Seed burial tria l : Monthly avera te soil mois ture percentage 

measured at two dep ths in two soil types . 



51 Field emergence trial: Percentages of  s eedlings from seed 

samples buried nt � cm depth in two d ifferent soi l  types 

(July burial) . 

xix 

5 2  Field eme rgence t ri<iJ : Percentage o f  s eedlings from seed samp les 

buried at !z  c.m depth in two d ifferent soil types (Augus t burial ) . 

53 Field emergence trial: Percentage of seedlings from seed samples 

buried at� cm d epth in two d ifferent soi l types ( Sep tember buri al ) . 

54 Field eme rgence trial: Percentage of seed lings f rom seed samp les 

buried at� cm depth in two different soi l types (Oc tober burial ) . 


