25 11 Vol 25No 11
2005 11 ACTA ECOLOGICA SN ICA Nov , 2005

( , 10093)

1 1 ’

: 1000-0933(2005) 11-3076-06 1 S944.54 A

Applications of minirhizotron techn iques to root ecology research
BA IW enM ing, CHEN GW ei-Xin,L IL ing-H a0 (L aboratory d QuantitativeV egetation Ecology, Institute d B otany, Chinese
A cademy o Sciences, B eijing, 100093, China). Acta Ecologica Sinica, 2005, 25(11): 3076 3081
Abstract: Plant root plays an important role in anchorage and water and nutrient acquirement How ever methodological
lim itations have troubled many researchers because of the inaccessibility of below ground systens It gopears mportant to find
a good approach for in situ observation of root grow th Theminirhizotron method has been regarded as the most promising
method for root studies © far This article ams to introduce the method to researchers in China and to synthesize several
issues involved in the goplication of them inirhizotron method in tem s of it’s hardw are, installation, digital mage collection,
data acquisition, and subseguent data analysis

M inirhizotron tubes aremain partsof themi nirhizatron systen. M inirhizotron tubesof different materialsmake different
influence on grow th and longevity of plant roots Glass is the material carrying minimal influence at present A key
requirament for installation of minirhizotron tubes is to insure a good contact betw een the tube surface and the surrounding
il M inirhizotron installation usually adopts a two-step tube installation method But thismethod may not operate very well
in several kinds of ils such as heavy textured ils, ilswith abundant rocks and cobbles, silsw ith argillic (clayey)
horizons, or loose structureless oils The anglesof minirhizotron installation are commonly 30%r 45%ff the vertical

Frequency of minirhizotron mage oollection has marked influence on the calculated veracity of the grow th and death of
roots during sampling intervals, for the grow th and death of root occur frequently. The frequency of mage collection depends
upon the root demography and the time and reources available If information about root standing crop, production, turnover
and lifegpan is desired, long sampling intervals should be avoided

The basic information of birth, death, root number and root length can be derived from the minirhizotron image, w hich
make it much easier to calculate root production and turnover (mortality). U niversally, it isbased on the changesof color and
morphology to identify living roots or dead roots If the root changes from white to brown or black, or the root becomes
shrivelling, softening, partial decomposed, or disgppeared, it isvieved as dead root, but not all the roots that have changed

from white to brow n are dead roots So it is still difficult to accurately discrim inate the living roots and dead rootsonly through
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Table 1  Frequency of minirhizotron tube angle used in fine root
[43,56] studies
' A ngle of tube (%)
[39, 40, 43, 56, 57, 67, 71, 73, 74] . g ) Count Percent of total Reference
installation
: 1 2 0.0 1 2.6 [44]
4 6 16 [14, 15,59, 62, 75] 15.0 1 2.6 [45]
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. 60. 0 3 7.6 [68, 69][70]
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