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1 #EEFE
L1 WFFEHsEs

T AL T 51 B 48 W 7 B VA N AL ER B O B (R &
109°10'~110°22. 5', Jb 4 27°44. 5’ ~29°38") , LIS N & &
T SEIRSR AR, K PR SR & R 89. 9~97. 4 keal/end®,
HEFHH B8R 1 240~1 440 h, 4 F SR 15. 8~
16.9°C,=>10"C 941 3 AR 4 835~5 200°C, G 7& ¥
269~292 d, - HREFE 1 300~1 500 mm, FFE 1
AV 1L B L LD B AR K A1, 2R EETE 80 em
DL b VAT A AR WP 836 N AR AR AE S T 20
T8 70~80 AEARE ST IR FE 29~35 a [h],
L2 BRI

TEWFITIX N SRR 214 i B 15 A 32 W b ) A ( Phoe-
be bournei) |\ 58 £ (Tupiscia sinensis ) F1 4 $& (Corylus
chinensis Franch) , 43 £ 1+ ¥ Fi 55 it 2 (Choerospondias
axillaris) 544 (Lindera megaphylla) 48 K (Cinna-
momum bodinieri Levl) IR Il & € (Magnolia moudiae) .
IR (Nyssa sinensis) , BEALRFEA A FIFRALA i, TR
BREFEA 500 g, BRI FHEAREERE 3 K HRE
FRE o T S0 00 2 B FEIRA S SOC T T 21EE R
FIRBRHUS B 60 B I 5 F T A BE B0 55 .86 LBk
BhEER 9 MREFRITRNE .
L3 HHME

FAUCERENE SRS & RAES Ak
WERES & RAKBAE RN ELH TR, RALHR
KHAJRF RO e S B VRV S ', 3 E
B ORERNE 3 K, &FBFHE, &Mk
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SRR 3 RE R M FHE.
2 HRESW
2.1 HYWEFRITREERIELE

mELIAUES, FHEEKRT 10 g/ke WTEA
N.Ca; F¥ER KT 1 g/kg /NF 10 g/kg MITTEA P,
K.Mg; F&E/NTF 1 g/kg Bt EA Fe.Mn.Zn.Cu,
FEMNRE/IMER A N>Ca>K>Mg>P>Mn>Fe>
Cu> Zn, NEBERE, ZBX FTEEFMFERTES
BREEE Ca>K>Mg #2510 B8 Ca RSB T
10. 000 g/ kg, w6 ik & T R A it B Ca & & 2. 300~
5.000 g/kg My WG

B R BT AR U AR S AR At R K, T AR A K B
/MEIR 3 Mn>Cu>Fe>K>Mg>Ca>Zn>P>N, 3 H
Mn H92E 5 R BT 100%6,Cu A 86 %, HA 7 FhE
FILEMERREI/NT 50% . MNEKESR/MEZ
b3k E ,Mn Fil Cu f LB 43314 48. 00 FT 12. 90, AJ JLiX
2 PR IT R 78 F AR BEAR K, B IR [R) A% X Min 1
Cu iX 2 FoTE R EL A B8 A B . N A3 BURE
R B KRS R/IMEZ L ER R TC R /M, AT I

N & BT E .
x1 HARAMRREZERMAE
BERLESE

Table 1 Summary statistics of the nutrient contents of

elements in dominant species collceted from Xiangxi g/kg DW
JTE  EKE/BUME RKE BAME O PE OPHE RERZE BRRE

Element Max/Min Max Min Median Mean S.D. C.V./%
N 2.41 37.83 15.67 29.18 27.307 7.148 26.18
P 3.76 4.02 107 2.25 2.397 0.652 27.18
K 4.40 19.69  4.48 6.65  7.901 3. 868 48. 95
Ca 2.94 33.00 11.22 21.84 22.873 6.499 28.41
Mg 5.76 15.15 2.63  6.91 7.299  3.374 46. 22
Fe 5. 20 0.51 0.10 0.19 0.214 0.105 49. 40
Mn 48. 00 1. 06 0.02 0.15  0.410 0. 416 102. 57
Zn 2. 65 0. 05 0.02 0.03 0.031 0. 009 27.52
Cu 12. 90 0.13 0.01 0.03 0.034 0. 029 86. 05

2.2 HEYPEFRTEMMHERR

WY £-E S0 R 2 8] A 5% F AT 4k B R4
AEPER . B FURAEHRRBIRA&Z B e
i, Nk 58— EFRTRESTEH L AYAL
BRIGE & & WE TR E LR R XY iR A K
%Hrﬁ][lg] .
2.2.1 BELRERIME MWHWIEN N/P>16 B, 1
AEYERZ PRS2 N/P/NF 14 B A KZ N
R, 24 N/P A F 14~16 A, 3B N 55 P B4 3k
FE A R K™, mFE 2 aTLES, AWML
F NHILEFEY) . 55 5ME R Ca/K.K/Mg # Ca/Mg
HEATEZE S, B8 5 R BCERIA 2 LB /IN Y, 156 B 5 2
TLE NI FRAE KIEA FEEDFEEA
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Table 2 Ratios of element content in the leaves of 8 species

W H.{H Ratio
Species N/P Ca/K Ca/Mg K/Mg

445 C. chinensis Franch 12.5740.18 ab 5.33+0.11 b 7.284+0.15a 1.37£0.06 ¢
B C axillaries  13.791+0.69 a 6.38+0.69 a 2.7840.02d 0.44+0.05 {

&5 P. bournei 11.624+0.74 b 2.2040.03 d 5.86+0.19 b 2.66=40.05 a
WM N. sinensis 11.6140.69 b 4.00+0.17 ¢ 2.3640.05 e 0.59+0.01 e
RES T. sinensis 7.14+0.22d 4.08+0.11 ¢ 2.37+0.01 e 0.58+0.02 e

BT L. megaphylla 12.247+0.05 b 3.39£0.05 cd 7.2240.15a 2.1340.01 b
A C.bodinieri Levl  8.561+0.43 ¢ 2.04£0.07d 4.491+0.04 ¢ 2.20+0.07 b
WILEE M. moudiae  7.92+0.22 cd 2.61£0.09 d 2.4140.01 e 0.9240.03 d
F-H4{E Mean 10.76£0.50  3.814+0.31  4.38+0.43  1.3740.17
BREBCV./% 22.77 40.42 47.95 61. 31

L ARR/NEFEFRIR 0.05 KFFEHFBE.
Note: Different lowercase letters indicate the significant differences among the spe-

cies at level of P<C0. 05,

2.2.2 EFTUREMKMESN  XFETEER 8 R [FR
P B IR TUR BATHE SRR 204, LU AR MR AR A& 3R 7T
RZEMMAERR, KRR AKX REIE 3. N
RIWA, REITLER P M K.Ca Fl Mg Z 0] 7E 2 & 1
0. 05 K F EXFFEIEM R KR, MR R L5 0 0. 775
F0. 787,

R3 MAEFTREZENEXRH

Table 3 The correlation coefficient between
nutrient content of trees
JTE )
— P K Ca Mg Fe Mn  Zn

P —0. 330

K —0.241 0.775*

Ca —0.017 0.298 0. 468

Mg —0.358 0.397 0.382 0.787*

Fe —0. 320 0.706 0.384 —0.156 0.056

Mn  0.533 —0.027 —0.247 —0.341 —0.361 —0.061
Zn 0.527  0.527  0.006 —0.270 —0.353 0.199  0.248

Cu  0.349 0.331 —0.183 —0.184 —0.256 0.323  0.405 —O0.204
e % * HE 0. 01 K G b B AR, * S97E 0. 05 KF-COUD EB#EAER.

Note: * * mean significant correlation at 0. 01 level(double side) , * mean significant

correlation at 0. 05 level(double side).

2.2.3 BERTRGTEMRES KB R
8 FIARA ) KB J o B 0 3R 1P 34 & 808 EBARAE , X
HHEAT RIS » I 2L 1) Bk 42 (S ) - 3 BE ) RO AR TR

CASE 0 5 10 15 2 25
Label Num + + + + + +
MR 2 - +

TR 4 et

1R | R anan + ERREEEEEE +

A 6 et I

AR 7 = 1 +

A5 K -+ I I

L T S e + [
Y 5

1 HAREFTEREDN

Fig. 1 The clustering analysis diagram of tree nutrients
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RAEMUE 1 FiR. KIE 8 AR AT E 5T
REBERNAEES R 4258 1 2000 BEREME
BB 5 2 28 g BRI AR A, 58 3 RN E K,
% 4 BN,
3 Hit

UMREREH, REXTEP N EFEEF,Ca H
W HEEHMN 10 g/ke, Hix & F ffi HiAE Y T F Ca
& 2.300~5. 000 g/kg Y H WYL, 76 & 2 T B ot
B 30 R TR X AR B A 86 %0 LA EAYAESY) Ca B
" 10.000 g/kg, P RS ERMK . METLTRTFHEE
¥NF 1 g/kg, XM EEEBMFEFR TR T ER S
J& Ca>K>Mg B, 55 & £ 55 g 0" f w55 45
RAHR . [FIBHA TR, FRE 660 Fpffi LAY F
BHRILE MK FBT K>Ca £, {H7E— Sl s 11 X )
TN Ca>K B %5 55 b X AL PG 36 0 g
Wi, AR S5 R 5 HHEAF. BFRTRE BENF N
N>Ca>K>Mg>P>Mn>Fe>Cu>Zn, Mn JLX K735
S RYPEK ik 102%,Co KK, HRABRTREF R
BH/NF 50%, K ERTRBEREE WEHEE N
Mn>Cu>Fe=K>Mg>Ca=7Zn>P>N, % & & W15 b5
BAELN FEAESWAH PRI —E R EN, AR
FFXF Mn #1 Cu JCR R E A BRI BN . £WF
BRILREMARES BN, W FlE P A1 K. Ca Fl Mg
ZIBIZE 0. 05 /K P FAE7E BB MEIEM SRR R RYE &
FhEFR TR T & B FRE R R SRR, 8 i
Fiorh 4 28,58 1 204 R RRE MR SR, 28 2 285
J¥E) 45l L RSO AR A, 28 3 ORI B 2L 58 4 2N4RES.,

S ik
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Characteristics Analysis of Nutrient Elements of Domination Species in

Xiangxi of Hunan Province

HUANG Rui-chun! ,ZENG Qin* ,ZHU Ning-hua®
(1. Xiangxi Forest Ecological Research Station of Hunan Province, Xiangxi, Hunan 416000; 2. School of Forestry, Central South University of

Forestry and Technology ,Changsha, Hunan 410004)

Abstract: The characteristics of the contents of 9 nutrient elements (N,P,K,Ca,Mg,Fe,Mn,Zn,Cu) in 8 plants species

collected from Xiangxi were investigated. Nutrient element content, interaction between elements and element content

feature classification were analyzed, cluster analysis were done for 8 plants species according to 9 elements content in
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L BNAE Y BE L BT AU 31001352, WVLARMR R 2 FEAR2EBE » WYL %2 311300)

B oA % (Zoysia matrella) A, B R T BB ME T REAEE R SERT
MRS B AR RITA, AN AT F A EINR AT S A R, 2R R R
At A E RS EP ABEE(T) JEE CO, REQC) ZRMRAER, EPEREER
BT, At B E A LT E (Gs) A B R F 3 Am(P<<0.05), B M8 34 v 25 & F vt K AL
B AR R R AR, BRI T, A et g E et ALY LB (SOD) E i 28 TR G
F &R, fid B ALY B (POD) & M Ao id B A 8B (CAT)FH 2 A BB H, Artss
FT B IR A B IR A TR ST, AREAE MRS ER AREE G FNE

FAT RN AR BRI T B A B E e,
KRR VN EE R R M N 5 A L
hE433ES:Q 945. 78

VA4 28 B (Zoysia matrella) JRBEZRIE L, &
K E R TR AR EEE R, LRI RO A A Ak,
PP e B P R — T B B AR bR, T R 38 X BT
PRSI R 4% 78 P07 R VEA ot 8 s A BsF A T —
M EFRERAS BBAE A AP R v , 336 50 45 1 ) T e e
PEAN AR T —E A, B RTTR o 5 B R i e v
HIBF R 25 RTETE AL K D Bk e A B AR b5 b, IR
[l RBSR B T R R R SRS R RS’
FAS AT Bl R R D A B B 0 R 1 Y
AL BB VR Y R & B A AR S, DA K R PR A BE A
KHEFHALS %, HILHR S LSRN T, 64 8
T E BEPE R TR AR AR AR S B OE A S BB IR G A
ST RS A TR B B L . 2T 5 3 Ao U R A [ e B

B (EEM K57 (1982-), %, i A MA L+, TR,
FTENFERKMY S AL A, FEmail:3905397@qq. com.
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Y78 B #9:2014—01—27

MERFRIRAG A X E4S:1001—0009(2014)11—0068—03

BE T IS 2 AN TR LB 1 B E A
BADGESER L, AT A BRI 45 28 R i
SR A ) A B S 5 7R R A T R SR R B o
e .
1 #BEFE*
L1 stk

AR BRI AR PE AR 3 a HI 4
ZRFRIT,

BRI AR B AT S R BT, A 3K T [ S
BE 6 cm ROARIEHS » PIRRIECHT [P 3 cm, BRI AR 75 cm,
HAE 40 em, ShFefeEk, AR, EE R 60 ke,
L2 KEITE

R e R FEHLIX H B0t A/ DX TR 5 mx
5 m, BRI 3 MR ABKP R (LT
JFE B (MDD LUK H B BRI (HD) . R B BRBS B % 3 d
FHEGEES A% HESEBRER 3 UG P BB IR 3 d SR
6 YK BRI AR 3 d ESRBE 9 UK, DIRHEAT BRI O

trees. The results showed that the average contents of N was the highest in the all kinds of 9. The main character of the

nutrient element contents was of the Ca>>K>Mg type. On analyzing the coefficient of variation(C. V. ,%),Mn and Cu
had higher C. V. ,while the C. V. of N,P,K,Ca,Mg,Fe,Zn was less than 50% ,and the N had the lowest C. V.. 8 plants

species were defined as the N limited plants based on the ratio of the elements in the leaves. There existed a significant

positive correlation in the nutrient element of trees of P and K,Ca and Mg. The classification of 8 plant species were

grouped into D Corylus chinensis Franch, Choerospondias axillaris and Nyssa sinensis; @) Phoebe bournei, Lindera

megaphylla and Cinnamomum bodinieri Levl; @Michelia maudiae Dunn;@Staphyleaceae by cluster analysis.

Key words: native tree species;nutrient elements content;correlation
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