

12.1

Plant Systematics Laboratory #12

PALYNOLOGY
Equipment & supplies needed:

Compound microscope (brightfield, phase contrast, or D.I.C.)


Dissecting needles


Fine forceps (optional)


Microscope slides 


Cover slips (22 X 22 squares & 18 circles)


Kimwipes


Paper and pencil (2H)


Felt-tip pen, rapidograph, or diamond scribe (for marking slides)


Dropper bottles:



F.A.A. [5% formalin (commercial strength), 5% acetic acid (glacial), 63% ethanol]



Ethanol - 70%



Basic Fuchsin (in 50% glycerol)



Glycerol - 50%



Herr's Clearing Solution



Acetocarmine



IKI



Sudan IV (or Sudan III)

Pollen grain observation:  Pollen grains may be observed under brightfield microscopy by teasing apart anthers in a drop of Basic Fuchsin (in 50% glycerol) on a microscope slide.  (Live or fixed material may be used.)  After teasing out pollen grains, remove any large anther fragments, place a cover slip on the slide, and observe under the microscope.  Basic fuchsin stains the outermost exine layer of the pollen grain, allowing for better visualization of structural detail.  (IMPORTANT:  Be sure to decrease the condenser aperture opening in order to obtain the best contrast.)  Optional:  You may also wish to mount pollen grains in 50% glycerol (without the basic fuchsin stain) or in Herr's clearing solution (preferably fixed briefly in F.A.A. or alcohol beforehand) and observe with a phase contrast or D.I.C. microscope.Note the following in your pollen grain samples:


1) Pollen unit (monad is most common; look for tetrads, polyads, or pollinia).  


2) Pollen grain shape and size (need an ocular micrometer for the latter).


3) Wall sculpturing (e.g., verrucate, reticulate, echinate, psilate, rugulate).


4) Number, type, and arrangement of aperuture(s) (e.g., tricolpate, tricolporate, monoporate, monosulcate).  


5) Pollen kit (yellowish or orange carotenoid-like material adhering to exine; functions in pollen dispersal).  

Pollen grain nuclear number and storage product:  The number of nuclei present in a pollen grain at the time of pollen release may be a valuable taxonomic character.  Pollen grains are usually binucleate, containing one tube cell (consisting of a spherical nucleus with the bulk of the pollen grain acting as the cell) and one generative cell (usually crescent-shaped).  In some taxa the mature pollen grains are trinucleate, vis-à-vis the precocious division of the generative cell into two sperm cells.  


Dissect pollen grains of available material in a drop of acetocarmine solution, which stains DNA (and therefore nuclei) a red color.  Observe whether the grains are binucleate or trinucleate.  


Pollen grains store either starch or oil as the energy reserve, a feature that may be taxonomic significant.  


To detect starch, dissect pollen grains in a drop of IKI, add a cover slip, and observe.  IKI stains starch grains a black to dark blue color.  To detect oils, dissect pollen grains in a drop of either Sudan IV or Sudan III, which stains oil a deep red.  

Pollen grain germination:  Dissect pollen from available live material in a drop or two of growth medium.  Do not allow to dry out!  Cover with a cover slip.  After 30 minutes to 3 hours, check under the microscope for pollen tube germination.  Attempt to identify the tube nucleus and generative nucleus.  


Place the stigma(s) and apical part of the style(s) in a drop of 1% Aniline blue.  (Live or fixed material may be used.)  Cover with a cover slip and observe under fluorescence microscope.  Aniline is specific for callose, which fluoresces brightly.  (Other components, such as the exine wall and stigma papilla may fluoresce as well, but not as brightly.)  You may observe the course of the pollen tube through the style with this technique.


How is this technique valuable in studies of reproductive biology?

Pollen grain viability:  Stain pollen with cotton blue in lactophenol.  Live pollen stains dark blue; dead pollen stains light blue or clear.  How is this technique valuable in studies of reproductive biology?

Possible taxa to investigate:  (Draw)

Amaryllidaceae or Liliaceae:  monosulcate


Asteraceae:  echinate or spinulose, tricolporate


Cactaceae:  pantoporate


Ericaceae:  permanent tetrads


Malvaceae:  echinate 


Mimosoideae (Fabaceae):  polyads (usu. in groups of 8)


Rosaceae:  tricolpate or tricolporate

