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Effects of selection for seed size on grazing-type population of an inter-specific hybrid
( Pennisetum purpureum X< P . glaucum)

R . Usberti' , J.A .Usberti Jr.> , P.B .Alcantara’ and A . T . Tsuhako®
" Plant Protection A gency , Campinas , E-mail : usberti@ caii .sp .gov .br ’A gronomic Institute , Campinas ; * Zootechnic
Institute , Nova Odessa ; * M atsuda Seeds and Animal Nutrition Co ., Alvares Machado , Brazil .
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Introduction The original inter-specific hybrid Pennisetum purpureum X P . glaucum was a cross-pollinated population quite variable as
to morpho-agronomic , forage and seed traits (Schank et al . ,1996) . Recurrent selection was able to significantly increase seed physical
purity and phenotypical uniformity of resulting populations-cutting and grazing types (Usberti et al . ,2005) . However , little is known
about the behavior of seed size during the selection process , which might be very useful for the development of new cultivars , and it is
the main purpose of this research work .

Materials and methods A grazing-type population was scored as to its seed size frequencies (SSF) , during the 2006 growing season .
Seed samples were picked up , seed physical purities (SPP) and numbers of intact seeds/gram (NIS) scored for all individual plants .
Separation of large , intermediate or small seed size was carried out , based on mean standard deviations-MSD (large and small seeds
identified whenever NIS , in the sample , was one MSD below or above the average , respectively and intermediate size ones in the
interval) . The original population was split into two sub-populations (P-8 and P-M) , each one carrying large and small seed-sized
progenies , which were sown in isolated plots . In the 2007 growing season seed samples were again picked up from all individual plants
of the selected sub-populations and scored for SSP , NIS and numbers of chemically scarified (treatment with H2SO: ,10 ) seeds/gram
(NSS) ; seed size frequencies (SSF) were also determined . Finally , linear correlations between the cited seed traits were estimated .

Results and discussion Selection for seed size caused significant changes on SSF of the resulting sub-populations . Intermediate SSF
increased In all cases , mostly at the expense of a remarkable reduction of large SSF , small SSF remaining constant ( Table 1) . Clearly ,
there might be some sort of stabilizing selection in action , which favors the occurrence of medium-sized seeds . Estimated linear
correlations between SPP and NIS , NSS (Table 2) have shown high and negative values as well as high and positive NIS X NSS
correlations , for most of the selected sub-populations . So , there is a strong trend that the higher the NIS or NSS (small seeds) , the
smaller the SPP , and vice versa for large seeds . It suggests that an individual plant has a limited amount of energy allocated to
reproductive activities , which becomes unable to produce whole seeds whenever occurs a higher amount of them (high production of
emply seeds) . Finally , the evolution of SPP, NIS and NSS after two selection cycle (Table 3) seems to be based on an overall
reduction of seed size (significant increases in NIS and NSS in all cases , but much more pronounced on the last ones) On the other
hand , mild decreases in SPP were observed in large seed sub—populatlons (19 4% , on the average) but severe ones in small seed sub-
populatlons (47 A% , on the average) . The same principle of energy allocation mlght explain these results .

Table 1 Seed size frequency distributions Table 2 Estimated linear correlations Table 3 Seed physical purity(SPP) and number of intact and scarified
observed on the original and desired grazing- between seed physical purity (SPP) and seeds / gram (NIS/g and NSS/g)recorded on four selected populutwm
type Purpureum x P__glaucum populations . number of intact and scarif'wd seeds / g of grazing-type hybrids of Pennisetum purpurenm X P glaveum in fwo
Growing Season 2006 (NIS/g and NSS/g)observe in selected conseculive erowing seasons (2000 gnd 2007 )
Population Intact Seed Size Frequency (%) grazing-type populatwm of Pennisetum Growing Season
Large Intermediate Small pupureiy P alawewn Population 2006 2007
Original 394 188 18 Poouation SPPX SPPX NIS/ex ——SPP___NBjg NSS/e  SPP__NIS/g NSS/g
Grazing Growing Season 2007 Opulation Nis/e NSS/g NSS/g Original P8 68 9 3231 49 4 - - -
™ . . - - -
Type Seed Size Frequency () - - PS-LS 67 2 226 4 377 6 57 8 308 5 453 8
Intact Seeds Searified Seeds Pe-LS 054 057 069 P8-S 64 2 3744 535 33 8 4616 7481
PSLS 83 792 125 83 88 83 PSS 051 064 057 Original PM 66 .1 3222 4194 - - -
PSS 59 777 164 129 695 176 s 07 o6 05 PM-LS 666 3077 3685 50D 380 5567
PM-LS 204 687 113 113 750 137 PM_SS 6L 3433 6192 326 4506 10415
PM-SS 1296 710 164 177 710 113 PM-SS -0 23 -0 04 0 30 Observations P8 and PM = Selected grazing-type populations ;LS = Large seed ;SS=
Observations P8 and PM — Selected populations 515 — Observations :P8 and PM = Selected grazing-type Small seed
Large seed SS=Small seed populations ;LS= Large seed SS=Small seed

Conclusions Selection for seed size significantly affects its frequencies of the resulting populations , with predominance of medium-size
seeds . It has also been observed a marked trend of seed size reduction during the selection process (significant increases of numbers of
intact and scarified seeds) along with drastic reduction of seed physical purities in small seed size populations . It can be suggested , in
similar selection schemes , the choice of genetic materials with medium-size seeds , to avoid undesirable fluctuations in expected seed
productions .
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