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Distribution characteristics of undergrowth light quality of natural forests in

eastern Jilin
WANG Yanjie, GUO Qingxi”
Center for Ecological Research, Northeast Forestry University, Harbin 150040, China

Abstract: The understory light quality of natural forests has importantly ecological significance for the composition and
regeneration of tree seedlings, shrubs and grass. However, the knowledge on the understory light quality is still lacking. In
this study, taking natural forests in eastern Jilin Province as an example, by monitoring tree data and understory light
quality data, the relationship between forest canopy structure and understory light quality at different spatial scales was
analyzed based on the moving window method. The results showed that there were differences between the red light photon
flux density (R) and the blue light photon flux density ( B) under different forest types. Among them, the blue light photon
flux density was the lowest under the mixed forest of Abies holophylla-Carpinus cordata-Acer ukurunduense mixed forest,
while the mixed forest of Abies holophylla-Tilia amurensis-Abies nephrolepis mixed forest and Larix olgensis pure forest were
the largest. As the scale increased, the tree basal area of natural forest was significantly positively correlated with the ratios
of R/PFD (red light photon flux density ratio/photon flux density ratio) and B/PFD (blue light photon flux density ratio/
photon flux density ratio) (P<0.05). With the increase of scale, the correlation coefficient increased gradually, reaching a

peak at 35 m. On this basis, there was a significantly positive correlation (P<0.05) when it was extended 10 m to the
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south, east, and west, respectively. When analyzing the influence of the dominant tree species on the ratios of R/PFD and
B/PFD under this scale, it was found that the ratios of R/PFD and B/PFD increased with the increase of the basal area of
the coniferous forest. Compared with the broad-leaved forest, the canopy structure under most coniferous forests was
significantly positively correlated with the ratios of R/PFD and B/PFD under forest ( P<0.05). Under different tree
species, the tree canopy structure had different effects on R/PFD and B/PFD ratios. In general, differences in canopy
structure in scale and tree species composition can affect the distribution of R/PFD and B/PFD ratios under forest to a
certain extent. This study would help us understand the influence mechanism of canopy structure on the distribution of
understory light quality, so as to provide a theoretical basis for natural forest regeneration, succession, restoration and

rational management.

Key Words: natural forest; light quality; main species; scale; moving window method
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F1 EWHHRENI BT EETERB ST
Table 1 Descriptive statistics of light quality under five forest types

T2 b TN =
(pmol m™2s7") (pmol m™2s7!) (pmol m™s7") (pmol m™2s7!)

ANT R 23.62 9.35 1.98 311.26 3.68 19.44
B 16.03 7.39 1.27 199.50 3.67 19.29

ATA R 18.52 1.96 1.06 565.29 7.22 65.46
B 12.43 3.47 0.58 376.44 7.25 66.20

ACA R 13.16 5.09 0.68 325.29 4.99 29.55
B 8.71 1.31 0.33 219.47 5.03 30.20

QMP R 18.64 9.79 0.00 386.25 6.40 47.96
B 12.60 7.33 0.01 232.73 6.19 44.92

LOP R 99.12 40.79 5.36 781.31 2.92 8.12
B 72.55 32.85 4.04 558.40 2.94 8.36

ANT . R LIRS K Abies nephrolepis-Tilia amurensis mixed forest; ATA ; VoINS I IR 2K Abies holophylla-Tilia amurensis-Abies
nephrolepis mixed forest ; ACA ; VPHA-T- & Wi -TEMSBRIR AT PR Abies holophylla-Carpinus cordata-Acer ukurunduense mixed forest;QMP;?ﬁ%?@M‘ Quercus
mongolica pure fnrest;LOP;f(l’—(%ﬂf*’A\f@ﬂ( Larix olgensis pure forest;R;éIﬁ‘ﬁﬁ‘ﬁ%ﬁ%%“‘fﬁ Red light photon flux density;B: WG T E = % E Blue

light photon flux density
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