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Nutrient characteristics of uneven-aged leaves for dominant species with a

Castanopsis carlesii forest in Lingshishan National Forest Park

WANG Ying-zi
(Forest Enterprise of Fuzhou City, Fuzhou 350005, Fujian, China)

Abstract: Reflecting its adaptability to the environment, leaf nutrient characteristics have been a key point in
ecological research field. Very few data were available on nutrient characteristics of subtropical evergreen
broad-leaved forest species. This research analyzed nutrient characteristics for uneven-aged leaves of a
Castanopsis carlesii forest in Lingshishan National Forest Park of Fujian Province. Based on means and
standard deviations of logarithmic concentrations for each nutrient, nutrient concentration of each dominant
species were classified into four classes. The different classes are as follows: (1) the logarithmic nutrient
concentration falls below the mean value minus 2 standard deviation (X-2S;), (2) the nutrient concentration
falls between (X-2S,) and X; (3) the nutrient concentration lies between X and (X + 2S,); (4) the nutrient
concentration is above (X + 2Sp). Tree species whose logarithmic concentration of a nutrient falls below the
(X-2Sp) value is an “excluder” for that particular nutrient, while if above the (X +2Sp) value, itis an “accumulator”
species for that nutrient. The results showed that leaf nutrient content had a log-normal distribution with most
dominant populations located in the second classes. Strong exclusion was noted with P in llex elmerrilliana and
with Zn in Cyclobalanopsis glauca. Accumulation of K in Schefflera octophylla, Na and K in Diplospora
dubia, and N in Pithecellobium clypearia and Lithocarpus glaber were found. However, with uneven-aged
leaves, accumulation of two-year-old leaves in the third group were more plentiful than one-year-old leaves.
Low nutrient content of leaves for Castanopsis carlesii showed it could grow in a hardscrabble site, and low P

in leaves of I elmerrilliana and low Zn in leaves of Cyclobalanopsis glauca meant they could tolerate this
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habitat and could be suitable tree species for afforestation. [Ch, 3 fig. 3 tab. 31 ref. ]
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AR AR, RS S WL R S A T ORARE LR, AT, RRAIE A0 IR K IR RE
TR, REEREIS BN B 2%, VIR B, UTAER 2 P e PR A B O KA AR 4 b i 7 5% 43
S50 MRS R PRI A S A AT B ST AR T 3 B i R ) R I 3 PR Y 4
A ARFTN I F2 0 FFAE T I AR ETRA o ABFFEE— 25 %5 A7 LIS [R] 1 ROK A AR 35T AN ] 4 1%
MR SRR A TR SE , B AE S AT RAT LUK AEMRCA [R] D0 35 Ay B 53 385 7 5 W B %ok PR (03 B R 7, A
VEHE S A A AR R R BB AR |

1 FREXHBR

AT AR FE A T 1 P AR T PEHE,  25°40'N, 119°13'E, M mAA 2 275.0 hm?, H A
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0.0 C, 4F¥H M8 2 000 h, JTCRFEY 340~360 d, A% H 20~30 d, 4EFHFEKE K 1 780 mm,
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FEMLARZS & 5k, 1 2008 4F 3 A R AT 9 DR FERBL R, =g RNRE] & 20 5id 8 A, (157
m), A,(200 m), A;(242 m), A4(332 m), As;(442 m), As(531 m), A;(632~662 m), Ag(762 m), A,
(842 m), B — V4R = BE L BFAME BT 2, BEHC 1~2 > 20 m x 20 m A9 HLTUAE Hb | OBE 45 FE 15 B 16 4 5
m x 5 m B/NETT, XA /NETDT N IR =2.5 em B R EATRER PR A, S AR L R L SRR SRR bR,
Hor, B e P e ASCI o, e R S e R R LA M R /N BAR B S, AR B RO s T
BAEME R EFN, A ~Ao W ITA LB FP A KA Castanopsis carlesii, AT Machilus minkweiensis,
28 Schefflera octophylla, AKfif Schima superba, 1T Eurya hebeclados, W A% Eurya acuminatissima,
B V¥ Castanopsis fabri, 11 FEES Rhododendron simisii, JL K Psychotria rubra, % =% Ardisia quin-
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quegona, FIUERS Pithecellobium clypearia, 751 Syzygium buxifolium, T XI#E Cyclobalanopsis glauca, %
W Rapanea neriifolia, %% Lindera aggregata, %% Camellia oleifera, 1%k Lithocarpus glaber, FIHLA
Blastus cochinchinensis, NS Sarcosperma laurinum, F&5¢Hi Lindera megaphylla, JEW 4T Ilex elmer-
rilliana, 1 %¢ Diplospora dubia, /\JEERAS Camellia octopetala (3% 1), KI5, BEFE M gk #5450 544
PP B M AS B AR EAR 3 8k, FERDE R LR ARVU R AL 4 AT7 SRR AL, 1 R A5 A KR DL RS
MR I3 1ARA AN 2 AR LE I B 30 500 g ZeAv, B AL A [l S g s AR B, O HEAT A5 MR S0 iR 2 KL
R
£1 RELKBERE G2

Table 1  List of dominant species in Castanopsis carlesit forest at different altitude gradients

73 PE A
A, Kbk, EEELE, KT, B, PR, BEER, MR, Mk, T, PEE
A, MR, RS, LR, B, TR
A, Kb, BNEEEA, KOS, RAT, BB, WARRY, JUOAR, BAR, FIEER
A, Kb, RS, EUEN, A
As K, RGELE, BB, WARRY, JuTA, P4
As Kk, MR, RS, KT, BCBAL, INALRY, JUTOR, AR, PR R 2%
A Kl , RS, INFRRG, BUEEER, KT, BUBAY, O, PR, B
Ay MR, R, JRAE, S
Ay Kbk, MR, A, R, AR
22 HELHW

S 5 A A R I SPSS 13.0 i) Data EXPLOR HEAT A BUEZS 23 A 5 , ) Excel £ il % %
3 A P RS R RIRR 2% T AR = A 6 22 3 A A5 38+ o 6 5

3 ARG

3.1 AEFHKMFFIFEREL S B
B 2 ATLUR H: OREEMOL SR IR B ) 22 52 BUACOK, 1 ARZE T R e (IR B s Y EEAELT 5000 12 17.9
(R), 1:67(8), 1:150(81), 1:112(84), 1:2L1(55), 1:43(8); 1:13.01(8); 1:51(5); 1:11.0

F2 RAWLXRBEHRAERFAREEERM 7T

Table 2 Concentration ranges and mean values of the of mineral nutrients in the leaves of the dominant tree species

144 244

4

o it 7/ (g kg™) KM+ bR 22/ (g-kg™) i 7 /(g kg™) WM bn i 22/ (g-kg™)
A 3.006~53.828 15.734 + 8.739 7.996~55.684 14.965 + 7.578
W 0.259~1.747 0.8002 + 0.339 0.338~2.026 0.728 + 0.293
oy 2.632~39.537 12.0489 + 9.219 3.000~38.465 11.024 + 8.122
Hh 0.150~1.687 0.560 + 0.363 0.125~1.804 0.633 + 0.453
5 3.826~80.890 30.622 + 16.909 8.128~108.261 33.960 + 16.864
B 1.696~7.293 3.298 + 0.869 1.627~7.013 3.218 + 0.929
7S 16.88~221.620 98.704 + 37.185 27.36~199.550 106.800 = 33.012
fif 632.306~3 234.951 2156.275 + 696.499 447.053~3 313.683 2 267.824 + 696.439
B 11.670~128.377 55.552 + 26.965 12.740~191.75 66.736 + 39.965

K5y 3.185~129.718 53.909 + 25.332 3.381~126.058 53.872 + 22.775

BET . DL IR B o ORI E R AL, n=61,
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CBF); 2 At R A AR S A ELE 50 R 1:7.0(R), 1:6.0(8F), 1:12.8(8), 1:14.4(8h),
1:133(85); 1:43(88); 1:729(8); 1:74(%); 1:15.1(8F), 1AM B 37455 DU B9 ) 25 5 5
K, HEOEA, B/NAEE; 24FEM 3R DB R 22 Rk, R oheh, f/NheE; REAEB R
Fe 2R ERRINIER . YOS, BT FE YRl X 37 4300 R 1 B i

Xof KA ARG A AN ) A5 0 i R 0 5% O3 BRSO A R AT 3 AT, RUIARF S IS0 A, X% 57 5 B
10 R PIXTEL, SR )G AT IEZ 04 Kolmogorov-Smirnov K556 (£ 3), Z5 KM . AR 8, 2 44
MR, 2 AR A T ARAR R R BE T ARE R R R RAEIR M R B A X EOE S A (B 1), A
BT BB A I 2 T 14, BRAE 1.0, 1.1, 1.2, 82457 0.7, 0.8, 0.9, 1.3, WP N
I SAA Tl A7 AN [ By 43 240
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Table 3 Test of logarithmic normal distribution of concentrations of mineral nutrients in the leaves of dominant species

14 24k 14 24k
Fehr — — Fehr — ‘
% it P % it P it P s it P
A 0.146 0.001 0.154 <<0.001 B 0.103 0.082" 0.112 0.031
T 0.057 0.200" 0.094 0.200" R 0.094 0.200" 0.101 0.076
B 0.160 <<0.001 0.158 <<0.001 i 0.143 0.002 0.195 <<0.001
il 0.110 0.046 0.098 0.092" [ 0.083 0.200" 0.055 0.200"
5 0.113 0.036 0.060 0.200" Koy 0.141 0.014 0.160 0.002

YT IR A HE d=T70,
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Gror A, KAE . AR T (X-2Sy), @ T (X-2S) 1 X Z[H, @ T X Al(X+28,)Z
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Figure 1 Frequency distribution of the logarithmic concentrations of mineral nutrients in the leaves

of dominant species in Castanopsis carlesii forest
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Figure 2 Nutrient characteristics in one-year-old leaves of the dominant tree species based on four

concentration classes or grade
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Figure 3 Nutrient characteristics in two-year-old leaves of the dominant tree species based on four concentration classes or grade
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