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In New Zea land 1-lieracilllJl pilosella L. (Pifose/!a (~Uicilla/'1I111 F. \V.SCII ULTZ & SCII.BI!' .) is a 
maj or weed o r Sou th Is land pas toral amltussock grass land. Because o f its high econo mie cost to 
the cOlln try_ it has beeil silid ied al Ihe population level s inee thc early 1980s. M,\KEI'EACE (1981. 
N.Z. JOUrt1. Bot. 19: 255-257) showcd that mos t popu lat ions wen! peillaploid and apomict ic. 
However, Cll t\ l' /I'II\ N & L\MBIE (2000. IOPB News. in press) and CiI i\ I'M/\ N el al. (1000. ]-] eredity. in 
press) have shown that populations are in fact hig hl y variable in rnorpho logy. ISS R phenoly pe amI 
ploidy leve l. 

The aim ofthis resea rch is 10 in vestigatc the impact ofe ll vi ronmcntal and biotic pressu res on the 
ex prcssion 01' scxual rcp roducti on in facultat ive apomic ti c I-I. pilosella. To achieve thi s , J-l. pifose!!a 
was arli fi ciall y po llini:lted w ith each of two marker pollen SOllrccs. 

The first 01' these markcr sys tcms lI sed th c closcly rclatcd spec ics, I-I . al/ral/fiac/llII. w hie h 
possessess a su ite ofmorpho logical chamelers that makcs it d istincI fro m 1-1. piJosel/a. H . piloseJ/a 
at six fic ld s ites W<l5 poll inatcel wi th 1-1. aurallliaCIIIII . anel the resulting progcny cxamincd for 
morphologieal eharae ters ineli eat ing hybridisation. Following Ihi s init ial ielentilication. hybridi sation 

wns furt her confi rmcd using genc tle ami cYlologicaltcehniques. 
A ll th e popu lations examineel posscss the potential 1'01' sex ua l rcproduetion. but variation in 

hybrid isation frcqucncies is high both w ilhin anel among s iles. 11 was also found that ploidy level 
was not indiealivc 01' rcprodllcti ve mode. 

Thc sccond marker system uses a transgenic (kanamycin resi s lilnt [N PT 11 casse lt e]) c lone 01' I-I. 
praea{11I11I as apo lI en dOllor. Progeny we re germinated on a kanamyein pos iti ve media , on wh ich 
oil ly sexuall y produced progeny. thosc w ith NPT 11. wi ll devclop. 

The effcc t 01' photopcri od on thc express ion 01' sexuality in H pilose!!a has beeil dClenn ined 
us ing thi s system. A ty pica l population from the Cantc rbu ry high count ry was growll under 14 and 
16 hour photopcriods. anel the :llllount 0 1' sexual reproduction in each case assayed. A highc!' 
incidcnce 01' sexual reproduction was found with th e 14 ho ur treatlll ent , b Ul lhe differenee was 
on ly marg inall y s tat isl icall y s ignificanl. Transgcnic po ll en donors w ill also be lIsed to dClcnnine 
the relat ive innuences ofgenotype anel env ironment on the express io n ofsexualit y in j~lcldtali ve 

aporn ic ts . A eO l11l11 on garden experiment us ing p lant s li'om thc field s it es w ill allow a eomparison 
among the leve ls 01' sex ual re production lInder un iform (g lasshousc) :lnd va riabl e (fjeld) 
e nvi ronmen t:!1 eandit ions . Thi s w ill al so be replicalcd w ith the 1-1. aU/,(//lliaClIIlI sys tcm . The 
Iransgcn ic 1-1. pmealllllll w ill also be lI sed to quant ify the clTects 0 1' a biotie st ress . Ihe powdery 
mildew EI)lsiphe cichoracearulll. on the ex press ion 01' sexual reproduetion in 1-1. pilosefla. 

An imp0rlant app l iealion 0 1' Ihis research is to improve Ihe understallding 01' Ihe e.xpress ion 01' 
apomixis, for potenlial lI se in gene lechnology. I1 maya Iso have imp licat io ns for pOlentially 
inercas ing thc e ffica ey 01' bio-contra l. 




