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Fo resters bring light to bear on
sickly seedlings

Fo rest ry res earche rs in Britis h Colu mbia and Ont ario hav e devi sed
ways of ens uring the health of new forests by measuring the vit ali ty
of seedli ngs. Lig ht det e ctors dev elo ped by Sim on Frase r Un ive rsity
at Burnab y and a ser ies of diagn ostic tests deve loped by the Ont ario
gove rnm e n t are meant to rem edy the ongo ing problem of seedli ngs
that look healthy before they are pla n ted but are actually dis ease d.

"The auto companies don’t want to ship fau lty cars. We don’t want
to ship defective tre es," says Stephen Col ombo, lea d scie n tis t fo r the
Ontario Forest Res earch Ins titute’s stock quality-assessment progr am .
The ins titute is run by the Ont ario Min is try of Natur al Resou rces.

Yo u can’t alw ays tel l a seedli ng by its appearanc e, Mr. Col ombo says .
Nu rse rie s have fou nd that frozen seedli ngs are les s pron e to damag e
in sto r age and shipment so they typically rem ain frigi d un til planting.

Bu t mu ch as a hea d of lettuce looks fine when frozen but will ra-
pi d ly det e rio r ate when thawe d, so tre e se e dli ngs that are gre en when
fr ozen mig ht lat e r prov e to be badly damag ed or dea d, Unfor tun -
at ely, their con d ition may not be rev ealed until weeks after they are
plant e d.

Hun dre ds of mil lio ns of pin es and spr uces are pla n ted in Cana da
each year. If more than 10 per cent of seedli ngs die in each plo t, large
gaps wil l re sul t and replacement can cos t mo re than the origi nal
planting.

Ontario’s quali ty-assessment progr am ha s deve loped sophis ti c ated
equipment to measure tre e en ergy and growth pot entia l to head off
proble ms. The progr am’s equ ipment and diag nos tic tests were pre -
sent e d by scie n tis t s fr om the Ont ario Forest Res earch Ins titute at a
conferenc e in Saul t St e. Marie this week.

An Ont ario study fou nd that testing a random sample of as few as
150 seedli ngs from a bat ch of 350,000 giv es a repre sent ative indica -
tion of the health of the entire group.

The mos t im pre ssive of the tests on seedli ngs used an ult r a-sensi-
tive met e r deve loped at Sim on Frase r to measure an effect called
chlo rophy l l fluores c enc e. When lig ht is abso r bed by the pig m e n t of
a tre e, not all of it can be use d by the chlo rophy l l du ring photosy n-
thesis and as much as 5 per cent of it is relea s ed from the needle s as
a fluore scent glow not visib le to the eye.

In the B.C. sys tem , built by a now-inactiv e co mpany called Pacific
Fluorotec, a seedli ng is placed in a glo be about 20 centim etres in di-
ameter in a dark room and an ordin ary lig ht bul b is tur ned on and
off. An array of min iature senso rs aroun d the sphere mea s ure s the
lig ht emitt e d by the needle s , in patt e rns that Mr. Col ombo likens to
li nes on an ele ctrocardiog ram . A hig h spike of lig ht from the young
tree repre sents vig o ur and a flat lin e means a dea d or faili ng tre e.

One of the sim p lest war nings of troub le is a hig h number of dea d
cells in a seedli ng. The Ont ario ins titute fou nd it can easi ly mea s ure
this by putting a tre e sh oot in wat e r fo r 24 hou rs and testing the wa-
ter’s ele ctr ical con ductiv ity. A pencil-sized met e r passes a sma l l cur-
re n t throug h the wat e r. A higher con ductiv ity shows the re are more
dea d cells in a tre e, perhaps from heat stres s or fre ezi ng. Another
si mple diagn ostic trick dev elo ped at the cent re inv olves pot- ting
se e dli ngs in a cli mat e-and -lig ht-con trolled room. After a week, the
number of new roots is cou nted . One seedli ng may only hav e 10
new roots, while another has 100. The res earche rs are now trying
to deter min e how much of that differenc e is geneti c and how much
is due to fer tilizers.
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