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Abstract:In order to explore the effects of environments on nonstructural carbohydrates (NSC), we select-
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ed the top ten species of importance value to sample in each plot basing on the field investigation in six 60
X 60 m plots established in old-growth forest of monsoon evergreen broad-leaved forest in Yunnan. The
contents of the starch, soluble sugar and NSC in the foliages, twigs, stems and roots of the dominant tree
species and environmental factors were measured, and the correlations between the environmental factors
and the contents of the starch, soluble sugar and NSC were assessed. The results showed that: (1) the
contents of starch, soluble sugar and NSC were 13. 91%, 3. 31% and 17. 21% in monsoon evergreen
broad-leaved forest in Pu’er in Yunnan, respectively. The sequence of the starch and NSC contents in each
organ were roots > stems > twigs > foliages, but the sequence of the soluble sugar content was foliages
> roots > twigs > stems. Tree organs with the highest coefficient of variation in starch content, soluble
sugar content and NSC content were the foliages (19.09%), stems (15.32%) and roots (16.30%), re-
spectively. (2) The starch content in trees was significantly correlated with the litter thickness, soil pH
and potassium; while the soluble sugar content was significantly correlated with the elevation and the soil
physical and chemical properties. The starch contents in both Anneslea fragrans and Castanopsis hystrix
were significantly correlated with the soil phosphorus. However, no significant correlations were found be-
tween the soluble sugar contents in A. fragrans and all the studied environmental factors. The soluble
sugar contents in the roots and twigs in C. hystrix were significantly negatively correlated with soil pH
and total potassium, respectively. Additionally, there were no significant relationships between the starch
contents in Castano psis echidnocar pa and all environmental factors. While the soluble sugar content in C.
echidnocar pa was significantly negatively correlated with both the soil available nitrogen and phosphorus.,
and significantly positively correlated with slope, litter thickness and soil total potassium. (3) The soluble
sugar content in monsoon broad-leaved evergreen forest trees was significantly affected by elevation, soil
organic matter and nitrogen using a linear regression analysis, and the starch content was significantly af-
fected by soil pH. The results show that environment affects NSC in monsoon broad-leaved evergreen for-
est, but different NSC component have different influence factors.

Key words: monsoon broad-leaved evergreen forest; soluble sugar; starch; coefficient of variation; correla-

tion analysis
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Table 1
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The information of species sampled in studied site

P Fh Species

Fl Family

J& Genus

Ml 22 5 Castanopsis calathi formis
2T ME Castanopsis hystrix

S5 e Castanopsis echidnocar pa
A Lithocarpus fenestratus
WM Lithocar pus truncatus
B0 #] Lithocarpus grandi folius
VY K ff Schima wallichii

2B Anneslea fragrans

K3k Gordonia axillaris
MR Machilus robusta
WA Phoebe puwenensis

21 K2 F Litsea rubescens
FALAKZET Litsea panamonja
B L Aporusa villosa
YWIREHF Glochidion lanceolarium
MK Lasianthus chinensis

W % 4 Tarennoidea wallichii
HEHIR Pithecellobium clypearia
WAL Rapanea nerii folia
LLAEARFRME Olea rosea

5¢ 3} B} Fagaceae
5¢3|- Bl Fagaceae
7& 3] Bl Fagaceae
5¢ 3} Fl Fagaceae
531 Fagaceae
5¢ 3} Fl Fagaceae
115 Theaceae
115} Theaceae
11258 Theaceae
1%} Lauraceae

Al Lauraceae

1%} Lauraceae

1% B} Lauraceae

Kk B} Euphorbiaceae
K ik B} Euphorbiaceae

P BB Rubiaceae
P BB Rubiaceae

SRl Leguminosae

£ 44 Bl Myrsinaceae

AKBF} Oleaceae

Mk J8 Castanopsis
#EJ& Castanopsis
#EJ& Castanopsis
fiJ& Lithocarpus
Tl J& Lithocarpus
H[J& Lithocarpus
A& Schima
AR Anneslea
KkFKJE Gordonia

T AR J8 Machilus
Wit JE Phoebe
KETFIE Litsea
KZT)E Litsea
HAeJE Aporusa
HALFIE Glochidion
MM AKJE Lasianthus
I8 % 3 J& Tarennoidea
HH 3R Pithecellobium
EALW B Rapanea
ARBEMJE Olea
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Table 2 Environment factors in plots(mean=SD)
b T FE 4 Plot
Environment factor I I m v v v

134K Elevation/m 1293 1288 1313 1534 1488 1490
W BE Slope/° 15 24 20 10 10 15
1B 41 Canopy density 0.90 0. 85 0. 85 0. 85 0. 80 0. 80
P75 Litter thickness/cm 4.9 4.2 3.6 4.5 3.2 3.5
+ 387K 43 £ i Soil water content/ % 24. 31 23.92 24.07 31.27 26.63 29. 45
4% Total N/ % 0.1540. 03 0.1540. 05 0.1940. 06 0.2940.09 0.2440.08 0.1940. 07
AL Available K/ (mg/kg) 64.93423.78  191.51475.38  176.884:51.92  153.5474-44.44  106.77439.43  105.48+32.91
A B Available P/ (mg/kg) 9.3344.67 5.83+4.22 6.7143.58 15.7047.43 14.4749. 34 11.6049. 06
JKfi# A Available N /(mg/kg) 153.34+41,06  136.33+36.82  168.21+38.72  313.08+110.73  254.52490.00  256.96+82. 31
48 Total K/ % 0.22+0.10 1.34+0. 26 0.83-0. 14 0.58+0.22 0.31-0.09 0.5240.12
48 Total P/ % 0.0290. 002 0. 030740. 004 0. 0300, 004 0. 043740, 003 0.03240. 009 0. 036740. 005
pH 4.4440.17 4.7240.18 4.814+0.16 4,650, 24 4.61+0. 35 4.92740.23
A HL%E Organic matter /% 45.8248. 85 37.31415. 37 46,7912, 84 91.00+27. 81 78.79+32.50 48.73+18.71
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Table 3 Contents and coefficient of variation (CV) of NSC in monsoon broad-leaved evergreen forest in Pu’er,
Yunnan Province (mean+SD)/ %
JE M Starch TS Soluble sugar NSC
#%E Organ
Y{H Mean CcVv ¥{H Mean (A% P1{H Mean CV
+ Stem 12.41+1.57 12. 64 2.0340.31 15.32 14.45+1. 64 11.35
R Root 23.2644.27 18. 38 2.84+0. 34 12. 04 26.1044. 25 16. 30
- Foliage 8.38+1.60 19.09 5.554+0.55 9.98 13.92+1.73 12.43
K Twig 11.59+1.16 10. 02 2.8140.33 11.93 14.40+1. 28 8. 89
43t Total 13.91+1.65 15.03 3.314+0.33 12.32 17.21+£1.79 12.24
EARDC s Wi AT s PR & i SR IR R B O T A A K b B R AL 3 R SRR MR R R ST
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Table 6 Regression analysis between NSC and environment factors in monsoon broad-leaved evergreen
forest in Pu’er, Yunnan Province
AT Wb NSC i FIADEE R? P
Environment factor(a) NSC content in species (y) Regression equation
TF o] B Soluble sugar in stems y=1.26In(1/2) 0.772 0.021
: R HR T 5B Soluble sugar in roots y=1.25In(1/2) 0.897 0.004
Elevation A5 AT Y MEAE Soluble sugar in twigs y=1.23In(1/2) 0.749 0.026
AT ERE S 1 Total soluble sugar y=1.24In(1/2) 0.736 0. 029
Tl A Soluble sugar in stems y=0.003+2.51In(1/2) 0.676 0. 045
LR AR Hh AT PE B Soluble sugar in roots y=0.001+2.51In(1/2) 0. 815 0.014
Organic matter K AT HERE Soluble sugar in twigs y=0.001+2. 67In(1/2) 0.891 0.005
Al PR A 1T Total soluble sugar y=0.001+2. 88In(1/x) 0.995 0. 000
F a7 Bl Soluble sugar in stems y=0.001+2.65In(1/x) 0. 810 0.015
KA ARt AT 5 PE B Soluble sugar in roots y=2.61In(1/2) 0.951 0.001
Available N BT 7 PR Soluble sugar in twigs y=2.36In(1/2) 0.727 0.031
] % Ve 431 Total soluble sugar y=2.49In(1/2) 0.793 0.017
F o AT % B Soluble sugar in stems y=1.007+2. 22In(1/z) 0.910 0.003
~m HR e T %5 B Soluble sugar in roots y=0.641+2. 08In(1/z) 0.919 0.003
Total N A% P TT Y PERE Soluble sugar in twigs y=0. 668+2. 06In(1/) 0. 867 0.007
TP A 11 Total soluble sugar y=0.422+2.13In(1/x) 0.903 0. 004
i H AT PR Soluble sugar in foliages y=1.451+0.58In(1/z) 0.744 0.027
B pE Al PB4 1T Total soluble sugar y=1.99940. 36In(1/x) 0. 898 0. 004
Slope Frt NSC NSC in stems =57.08—592.08(1/2) 0.676 0. 045
HiH NSC NSC in twigs y=3.922x—40. 745 0.821 0.013
HALAN Available K B YE K Starch in twigs y=0.109+40. 99In(1/x) 0.725 0.031
¥ WL Thickness of litter  #3#&# Starch in roots y=61.36x—8. 2522 —87. 40 0.993 0.001
3K 43 Soil water content AR AT VA Soluble y=0.133+1.04In(1/x) 0.853 0.009
HR HR T 5 4 B Soluble y=3.645—0. 08z 0. 810 0.015
R HEh AT HERE Soluble sugar in twigs y=2.27+0.212—0. 01* 0.948  0.012
W] %5 P 431 Total soluble sugar y=13.4340.072x—0.0072? 0.947 0.012
2o ke i # Starch in twigs y=9.8642.722+0. 0322 0.936 0.016
Total K P NSC NSC in twigs y=12. 5043, 00 0.912 0. 003
HhE#) Starch in roots y=557.27x—57. 1522 —1332.08  0.886 0.038
JE KA i1 Total starch y=57.75—205.49(1/x) 0. 896 0. 004
e e NSC NSC in roots y=129.81—486.06(1/x) 0.758 0.024
NSC 43t Total NSC =62.65—212.94(1/2) 0.821 0.013
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