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Coupling relationship between sunfleck and distribution of Kingdonia uniflora on the north
slope of Mt. Taibai. LIU Zhe'”>, YUE Ming'** ('Key Laboratory of Resource Biology and Bio-
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Abstract: Kingdonia uniflora is an endemic endangered clonal species in China and shows a
patchy distribution pattern on small scales within its distribution area. In the present study, using
Digital Photography Technology, Geographic Information System and Digital Plant Canopy Ima-
ger, we analyzed the dynamics of sunfleck, canopy structure, soil physical and chemical proper-
ties in forest within the K. wuniflora distribution on the north slope of Mt. Taibai in China. The
results showed that the number and area of sunfleck and the sunfleck index in sampling plots were
significantly lower with than without K. uniflora. There were significant differences in canopy
structure between the two types of plots. The transmission coefficients for diffuse penetration, the
transmission coefficients for radiation penetration and the canopy gap area in the plots were smal-
ler with than without K. uniflora, while the leaf area index was vice versa. In addition, there
were no statistically significant differences in measured soil physical and chemical properties
among the two kinds of plots. Therefore, we speculate that sunfleck is likely one of leading fac-
tors determining the distribution of K. wuniflora on the north slope of Mt. Taibai.

Key words: Kingdonia uniflora; sunfleck; population distribution; digital photography; canopy
analysis.
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Table 2 Comparison of transmission coefficient for diffuse
ﬁ penetration, transmission coefficient for radiation penetra-
® tion, leaf area index and canopy gap area between two
R types of plots at different altitudes
fats FEJT i (m)
ESi 2500 2800 3100
10 12 14 16 18 HHEL Y 0.66£0.04 b 0.56£0.05b  0.75:0.04 b
FH N 0.74£0.02 a 0.65+0.04 a 0.81+0.03 a
EEHEN Y 0.48+0.06 b 0.26+0.02 b 0.57+0.02 b
EYi4 N 0.58+0.02 a 0.38+0.09 a 0.69+0.05 a
AR Y 0.62+0.15 a 0.56+0.10 a 0.42+0.06 a
EiEE3 N 0.4520.07 b 0.38=0.10 b 0.2720.05 b
MR Y 99.80+9.13 b 95.81+4.63 b 109.15+7.26 b
[EA N 145+23.12a  109.69+3.92 a 119.00+8.39 a

HFEAB
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Fig.2 Distribution frequency histogram of sunfleck area in
different plots
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Fig.3 Dynamic change in total areas of sunfleck in differ-
ent plots
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Table 1 Comparison of SI and the average surface temper-
ature among plots in different months

izt FEJT 5H 7H 8 A

JEBEEEL Y  271.74+79.54 b  388.84+96.34 b 428.91+86.62 b

(SD N 814.30£169.52 a 1120.10£281.10 a 1220.444340 a
P Y 12.26+1.84 b 15.49+1.51 b 16.812.10 b
HE(C) N 17.96+2.88 a 21.162.25 a 22.51£2.85 a

Bl E bR E Y FR AR RS N R R, A
[ NFREFOR A — A A T R Z R R 2 e R Tl
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Table 3 Comparison of soil physical and chemical proper-
ties between two types of plots

it T 3K (m)
2 2500 2800 3100
k(%) Y 86.3+2.1a  85.842.2a  85.8+d.1a
N 85.6:1.7a 83.6:1.7a 84.2:3.0a
HHUE(% ) Y 19.5420.94 a  25.36+3.72a 17.83%3.62 a
N 18.67+2.40 a  24.10+3.02 4 16.77+3.18 a
WA P(mg - ke™) Y 6.8840.78 a  7.94%0.99 a  6.76+0.54 a
N 5.88:0.91a 7.37¢0.43a  6.32:0.88 a
pH 18 Y 5.3840.27a  5.35%0.27a 5.18%0.19 a
N 5.7840.44 2 5.2610.25a 5.17+0.23 a

H TR R R A ST (B B K T A
Ty S (P<0.05) , I FLV- 34 1 ¢ R 8 b (3 3%
A MM R T (P<0.05) . 2 28R i R U
218 5.69 C .,
2.4 RS
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SHE T R A AT i R ORI GE s B AR )
T A MR T (P<0.05) , M IE IS5 24
S, ZRIN AR B R Ty 3 e T OO R
(P<0.05), HHUCAT UL bt B e B i A 4 7 TG
O HUHHEER S , MR 2 Bt T AR DN e AR AR R
M T
2.5 aEELER

M3 Fil AR b ik b2 KR
gk AR EREM P SR TR EER
(P>0.05), UtAk,3 ANifgdk by 35 et

3 i i

TG (1996 ) TEFFE AR5 S BV I AR T 52
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FRE Y 23 A1 FE AN A EE R
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WINZEEIEE . SIE5En & Ak Kot R T T
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