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Inter—annual variations in leaf litter production in a conifer plantation:
effects of thinning and climate
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Abstract

Inter-annual variations in leaf litter production were evaluated for 9 years, from 1991 to 1999, in a
mixed coniferous plantation of hinoki cypress (Chamaecyparis obtusa Endlicher) and Japanese cedar
(Cryptomeria japonica D. Don) in Kochi, southern Japan. The aim of the present study was to
evaluate the effect of thinning and climate on the production and phenology of leaf fall. Thinning was
conducted in March 1993 and the percent of tree removal was 30% by tree basal area. Leaf litter
production in hinoki cypress before thinning (1991-92) was 330 g m? yr’', but had decreased to 197-
250 g m™ yr'! three years after thinning. Decrease in litter production was equivalent to the percent of
the tree basal area that had been removed. After 4 years, leaf litter production had recovered to the
level before thinning. The time of 10% annual leaf fall from 1 July obtained by the Dixon's model
was within a 33-day range from 23 September to 26 October during the study period. The time of
10% annual leaf fall was positively correlated with temperature during the growth period (March-
October) (r,=0.75, P<0.05), suggesting that trees retain their leaves longer and have higher productivity
in warmer years. These results indicated that the changes in environmental conditions after thinning
were not stressful for the remaining trees and the recovery of the crown was rapid in the study site.
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Fig.1. /EFWIH (3-107) oOFKE (A) LFHKIE (B)
DHFIEHE)
Annual variations of precipitation (A) and mean
temperature (B) in growth period (March-October).
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Table 1. FHA H O 22
Stand characteristics of the study plot.
i R NS ONERES Basal area R AR R
Year Mean Height Mean DBH Stem volume  Stem growth Density
(m) (cm) (m? hal) (m® ha'') (m® ha'lyr?) (n ha)
1990 9.5(1.9) 8.9(2.8) 31.9 179.4 4679
1991 10.0(1.8) 9.0(2.9) 33.1 194.6 15.2 4679
1993  Before thinning 11.0(1.7) 9.8(2.9) 35.1 219.5 12.5 4264
1993  After thinning 11.3(1.4) 10.6(2.6) 24.4 153.5 2604
1995 12.1(1.5) 11.4(2.8) 27.5 182.5 14.5 2528
1998 12.9(1.6) 12.3(3.0) 31.6 221.9 13.1 2528
2001 13.3(1.6) 13.0(3.4) 34.9 251.3 9.8 2452
Trees were measured before the tree growth season.
Values indicate means (SD).
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Annual variations of leaf litter production (A) 19 20 21 29 23

and time of leaf fall (B).

t / % Hinoki cypress (), t / &% & A Fhinoki
cypress and Japanese cedar (O).
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The time of annual leaf fall of hinoki cypress.
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Arrows indicate the time of thinning.
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