A New, More Efficient Method to Evaluate Root
Growth Potential of Planting Stock Using a Root
Area Index.

W J. Rietveld?

Abstract. -- Root growth potential (RGP), the ability of
seedlings to pronptly and abundantly initiate and el ongate new
roots after transplanting, is an inportant and useful attribute
of planting stock performance. However, it is generally
| aborious, tedious, and subjective to neasure. A method was
devel oped that enpl oys aeroponic cul ture of seedlings in a root
m st chanber (RMC) and measurenent of root growth by changes in
root area index (RAI) with a TV canerabased m croprocessor area
nmeasur ement system The area nmeter scans each horizontal TV line
and suns the segments that are traversed by roots. A high
resol ution canera was used for accurate area neasurenent of roots.
The nethod consists of: (1) pre-neasuring RAI of individual
seedlings, (2) growing seedlings in the RMC for ca. 2 weeks
(dependi ng on species), (3) staining newroots to make t hem
visible to the canmera, and (4) reneasuring RAl of individual
seedl i ngs.

An experinment was conducted to conpare xylem water potential
(XWP) of seedlings grown in the RMCwith that of seedlings grown in pots
of nedi umand seedlings grown in hydroponic culture. XWP, neasured
with a pressure chanber, of seedlings grown inthe RMCwas sinilar to
that in potted seedl ings, and increased (becane | ess negative) when new
roots were initiated. Seedlings in the RMCinitiated new roots 1
week sooner than potted seedlings. XWP in hydroponical ly grown
seedl i ngs steadily decreased and very few newroots were present
after 20 days.

A second experiment deternined the relationship between root
growt h quantified by difference in RAl and that quantified by
direct measurement of new root nunber and |length. A range in RGP
was acconplished by placing groups of 10 Jack pine 2-0 seedlings
inaforced-air oven (40°C, 30%RH) for 0, 10, 20, 30, and 40 nin,
then growng themin the RMCfor 17 days. Root growth of individual
seedl i ngs was eval uated by the RAI nethod and by counting and
visually estimating length of all newroots >0.5 cm Linear
regressi on of individual seedling data reveal ed r? val ues of 0.88
and 0.90 for predicting nunber of newroots and | ength of new roots,
respectively, fromdifference in RAl. El even seedlings/person/hour
were conpl eted using the visual estination nethod conpared to 32
seedl i ngs/ person/ hour using the RAl nmethod.

Thi s research docunents the accuracy and productivity of the
RAI net hod. CObserver subjectivity is nearly elimnated.
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