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To investigate pollen development in sugarbteet with the elecltron
microscope; to compare norma 1 pollen develcpment with developuent
of cyltoplasmic steriie i study the effects of virue
diseases nn s T < i1y the different viruses
by ultrastructure; i ts movement in the
lant and vecter relatd ine re level; to
study mwechanisms of vir 4 g 1ity using
e]eﬂnron microscopy and ¢ observe normal
sugarbecst cytclogy as 1t applies logicel, and
physiclogical studies of othier inves o couwpsre the
efieccls of similar viruses on differ lucding such weed
hoste as may be reservoirs of sugarbd

Research Accomplishments:

Research em Th?%lf hes been in tvwo g ——pcl¢cn develooment
and virus eifects. Pollen ée«cLopnami f deta has been studied Trom
melosis to mature pollen stages with the electron microscope. A
thorough study was mede of tapetel cells that surround the developing
microspores because drastlic changes were Tound to occur in tapetal
cells of cytoplaswic male-sterile anthers. The effects of various



sugarkeet yellowing viruses have been studied in sugarbeet and

closely related species, as well as in weed hosts that serve as

natural virus reservoirs., Beet Yellows Virus has been studied in
sugarbeet and New Zeesland Spinach. Beet Yellow Stunt Virus was studied
in Beta and Sowthistle. Beet Western Yellows Virus was studied in

Beta and is being studied in pennycress. Curly Top Virus has been
investigated in Beta and currently is being sought in spinach.

Impact of Research Accomplishments on Science and General Public:

Tt has always been important (whether by sound reasoning or not) to be
"first" in dﬂscr pt;ons of scientific results., If that is an sdeguate
criterion of "impacl”, we have first (l) described Tlexuvous particles

in food conduit of plents and between cells, (2) described the structure

of higher plant sperm cells as scen with electron microscopy, (3) des-
cribed virus perticles in transfer cells, (4) showed alteration or
estruction of a plant virus in older leaves of infected piants,

(5) showed complete process of t»peLal cell degenerstion in normal

anthers, (6) showed small sphericsl virus psrticles inside food

conduilt of plant &nd described its development during infection (BWYV),
and () showed morphological evidence for the presence of curly top
virug in host cells. Basic understunding of biological processes like

virue infection and virus movement will ultimztely enable us to contTol
such diseases., Furthermore, owing to the many mocrphological types of
sugarbeet yvellowing viruses, we arve sble to distinguish these discuses by
electron wicroscovy. OSuch inforuwstion is useful ss a diagnostic tool.

()
Knowledge of normsl plant processes, such as pollen develovment, will

=

cnable us to understand abeyrant processes &sao;iated with dsfierent
types of sterili Ther, vltrestructural and enatomical
investigetions lead to & better understanding of the plenﬁg more
knovledge serves as fuel for more and belter plants through bresdi

programs and quality lmprovement.

Obstacles to Achieving Objectives:

Temporasry, part-time assistants who are trained and cannot be re-hired.
Future Plans and Needs:

ture plans for research are to extend and expand ongoling prog
Fxtension of these programs would juli into the mission and obj]
scu T
ela

tives categories previously discussed, Expansion of ongoing pr
would include histochemical and cyto “hemical investigations re i
to virus effects and pollen development. Other possibilities inclu
tissue culture of virus host and vector cells, pollen culture, and
scanning electron microscopy of pollen, plant pathogens, fungil, and
the like. Development of these programs would require outlay of
+funds for equipment for culturing and scanning electron microscopy
and therefore would depend upcn the availabiliity of funds



