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Direct and indirect methods

e Direct methods

» Harvest: the method is generally simple and reliable, but the
procedure is destructive, laborious, and time consuming.

» Allometry: relationship between leaf area and the dimensions of
canopy components such as DBH and sapwood area. It requires
destructive sampling and often involves large sampling errors.

» Point contact: the number of contacts of a thing needle
penetrated through a canopy. Proven useful for short vegetation
with large leaves, not practical for forests.

» Litterfall Collection: Frequent collection to avoid leaf decay.
Useful for deciduous but not for conifer species.



Direct and indirect methods

e Indirect Methods

These methods use optical instruments to measure
radiation transmittance from which to calculate LAL.

Currently available commercial instruments:
« Li-Cor LAI-2000 Plant Canopy Analyzer

« CID Digital Plant Canopy Imager

« Decagon Sunfleck Ceptometer
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Neumanna (1989)
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OQmax =0.89; 2min = 0.46; Laver =0.69 £+ 0.11

EREE (7))

Table 1. Needle-to-shoot area ratio (3,) of Pinus koraiensis in the Xiaoxing’an Mountains

Top (T) Middle (M) Low (L) Average
Dominant (D) 2.37 £+ 0.48aA 1.69 + 0.20aB 1.64 + 0.19aB
+
Co-dominant (M) 1.92 &+ 0.40bA 1.69 £ 0.25aB 1.59 £+ 0.23aB L77 £ 0371
Suppressed (S) 1.81 + 0.37bA 1.59 + 0.20aB 1.63 = 0.16aAB

Different lowercase letters in the same column and different uppercase letters in
the same row indicate a significant difference (P < 0.05).
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Table 2 Seasonal dynamics of LAI calculated by analyzing litter collected from
August to November in the Xiaoxing’an Mountains

1-Aug 1-Sep 15-Sep  1-Oct 15-Oct  1-Nov Total

Pinus koraiensis 0.03 0.07 0.17 0.44 0.08 0.01 0.80
Abies nephrolepis 0.00 0.00 0.01 0.02 0.01 0.01 0.05
Picea spp. (Picea koraiensis and Picea jezoensis) 0.00 0.00 0.01 0.03 0.02 0.01 0.07
Ulmus japonica 0.01 0.00 0.00 0.04 0.04 0.00 0.09
Betula costata 0.02 0.08 0.06 0.10 0.00 0.00 0.26
Fraxinus mandshurica 0.05 0.01 0.04 0.33 0.01 0.00 0.44
Acer tegmentosum 0.03 0.02 0.01 0.00 0.01 0.00 0.07
Quercus mongolica 0.00 0.00 0.00 0.01 0.02 0.00 0.03
Populus ussuriensis 0.04 0.01 0.01 0.02 0.00 0.00 0.08
Acer ukurunduense 0.02 0.08 0.11 0.08 0.00 0.00 0.29
Ulmus laciniata 0.02 0.08 0.04 0.11 0.05 0.00 0.30
Acer mono 0.01 0.05 0.07 0.44 0.04 0.02 0.63
Tilia amurensis 0.01 0.04 0.17 0.10 0.01 0.00 0.33
Tilia mandshurica 0.00 0.00 0.00 0.05 0.01 0.00 0.06
Prunus padus 0.02 0.00 0.01 0.00 0.00 0.00 0.03
Corylus mandshurica 0.02 0.01 0.03 0.13 0.01 0.00 0.20
Others 0.00 0.03 0.03 0.03 0.06 0.03 0.18

Total 0.27 0.48 0.77 1.93 0.35 0.09 3.89
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Fig. 3. Seasonal dynamics of LAI from July to November in the Xiaoxing’an Mountains.

Different lowercase letters within each period indicate a significant difference (P < 0.05).
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Fig. 5. Seasonal dynamics of ‘true’ LAI as well as the LAI values after
correction using the classified models.






