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A new dimension to observations in minirhizotrons: A stereoscopic view on rool
photographs
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Summary  With a slereoscope, a5 usedd for the inspection of aerial photographs, sequenlial
photographs of roots obilalned by the emlnseope srethod Trom ‘minichizotrons’ can yield maeh
mare information than hitherto, A seres of phatographs shows that most of the tonts seen in
o minirthizotion in prassland prew on the supface of the lexan tube, while there wasa gap
between the ponts and the soil. Decay ol the extensive tool hait zones arounid the sools may
miake new oot growth in the gap bepween hizotran wall and sofl invigible, Spiie consequences
of these observalions [or the endossope n iethod are discussed.,

Introduction

Since Sanders aml Brown® poblished an improved method lor toat ohservation throngh
tubes, Yminirkicotrans’, Tn the Feld wsing [ihre optics [or pliotagraply, many oot researchiers
have added small modificathons to the method 17, The advantages of the methad are elear;
as It is @ nandestructive method, allwving frequent root albservations in inore replication
and under more natural conditions than the lage rhizatrons®. When compared with foot
densities obtained by washing sofl samples, the refative mmount of roots seen on the phato-
araplis were found to vy with depth in many casts,

Sipce 19RO we have used the inethond and perfarmed ealibration measurements on washed
goil samples, for varicus crops and soil types. As hmproyements 1o {he method we inseried
insulation matetin] it the whes Lo preveat water condensation on the thizatran wall and
developed a technigue for carelully inserting the tabes into prepared holes, pushing the tube
wpwards by placing plostic bars an (e lower siile to Improve contact between safl and mini-
thizotron wall. Yarious angles [or placing the tubes and wvarinus positions Telative 1o crop
spacing were tested. A Fib-degree angle to the hotizontal appears to be o reasonabile chaice
Tor agriculiural applications.

Still, soene of the tesults are poor, as shown [or expmple in Flgure 1 for a prossland ex-
periment. In the upper 10-15 con of =oil, Toot denslty on the photopraphs Is relatively law,
while the highest root density is nhstpved at about 20cm, which 16 not in agreement with
washed samples, Initially we thought that disturbance of the local water balance might be
responsible, as capillary tlie to the soil above the fube i3 impeded. 1n early sprimg and durlng
wet conditions, however, the plignpmenon can be seen as well, In o number of cropfsoil com-
Linations prablems occurred caused by a poor visibility of the roots, especially older brown
poats, The use of colodr (ln gove somee mprovement, but still the pletures were rather vague
in certain periods (especiully fur sugar beei and grass on Toam zoils). The possibitity of clay
pdbering to the tubes was considered, so the tubes were extracted fot cleaning and then re.
inserted, Thiz procedure may disiage the roots ond pives only a temporacy improvement.
Ii remained uncertain whether the phenomenan is the result of the ohastvation techmliue
or a consogquence of the obse vation sihantion of Toots prowing along un unnatutak interface.

" Far the interpretation of serlal plistographs it bs commen practice to use o slereoscope
on sequences of partially averlapping |J1m1::|.;rn|111s*. The sterenscopé mikes [ poszible to see
g three-dimensionad Tiage. We decided 1o test this method on ool phictographs. A shnilar
technlyue lias heen used to mialyee X -tay miliographs of soils containing carthwonn channels®,
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