Nolan’s Germination technique for Wild Sunflowers:

1.  Scarify seeds by cutting a small portion off the blunt (widest) end of the seed.  Try to cut just barely enough of the achene off the seed so that step 3 will be easy (cut at widest point).  Make sure to cut into the seed as well as the achene, though.

2.  Place seeds on filter paper in Petri plate and wet with sterile distilled water.  The seeds shouldn’t be floating, but the filter paper should be quite wet.  Place in dark drawer overnight.

3.  Next day remove seed coat.  Rinse seeds with sterile distilled H20.  Place in new sterile Petri plate.

4.  Replace Petri dishes in dark (drawer) at room temperature.  Check for germination daily, and move seeds to fresh filter paper in a new plate to prevent buildup of bacteria and fungi.  Seeds with substantial fungal growth should be isolated to prevent spread of infection.  To attempt to save these plants, if necessary, infected tissue can be removed, and seeds/seedlings should be dipped in H202.  

5.  Seedlings that are germinating (after substantial emergence of the root but preferably before much root hair growth has occurred) should be moved onto Petri dishes on top of lab bench to receive some light.   Seeds not germinating or just barely starting to germinate should be placed back in the darkness, and checked each day for germination.  Filter paper should be changed every 24-48 hours, and moisture checked periodically.  

6.  Seedlings should be transplanted to soil after ~24 hours in the light.  At this point there should be substantial root hair growth.  If not, wait another day to transplant. Transplant to small pots of Metro Mix or other sterile potting mix, if possible.  I find this works better than regular soil for the initial transplant for some species, although it isn’t necessary for most H. annuus varieties (especially domesticated ones).  Once seedlings are well established, they can then be moved to larger pots of topsoil or planted directly into the ground.  

Notes: 

If mold is a problem, seeds may be surface sterilized prior to scarification.  I find that this is generally not necessary, although a few varieties are particularly susceptible to mold, and sterilization may help somewhat.  In general, however, using clean Petri dishes and filter paper, washing hands, removing any visible mold/bacteria, and preventing cross-contamination (sterilizing forceps after contact with anything that may be infected) are more important.

Also, if germination  rates are particularly low, germination may be enhanced in some species by adding small amounts of giberellic acid or fusicosin to the first distilled water that the seeds absorb (it gets absorbed better this way).  Alternatively, seeds may be soaked in ~100 ppm (100 mg/L ddH20) GA3 for about an hour after scarification, or in fusicoccin (25 ppm).  GA3 is cheaper, but has many deleterious side effects on phenotype, as well as increasing mold problems in many situations.  Another treatment that often helps is a cold stratification.  In step 2, prior to placement of the Petri dishes into the drawer, place in the dark in the dark at 4 degrees C for 2 weeks.  This level should be optimized for particular varieties, however, using the lowest level necessary.  GA causes many developmental irregularities, and is harmful if used at high levels.  If at all possible, it is best to avoid using GA altogether.

