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Leaf nutrient characteristics and adaptability of 50 common plant species in the

karst rocky mountains of Guilin

ZHOU Junniu"*, HUANG Jing"?*, MA Jiangming'>>* | MO Yanhua'?, WANG Haimiao'’

1 Key Laboratory of Rare and Endangered Animal and Plant Ecology and Environmental Protection, Ministry of Education, Guilin 541006, China
2 College of Life Science, Guangxi Normal University, Guilin 541006, China

3 Guangxi Key Laboratory of Rare and Endangered Animal Ecology, Ministry of Education, Guilin 541006, China

Abstract: In this study, 50 common plant species in the karst rocky mountains of Guilin were selected, and contents of
carbon (C), nitrogen (N), phosphorus (P), potassium (K) and calcium (Ca) in leaves were measured. Multivariate
analysis was adopted to characterize the nutrient compositions of the selected plants in order to explore their adaptability to
the habitat of karst rocky mountains aiming to provide guidance for vegetation restoration in the karst areas. Variance
analyses showed that there were significant differences among the selected plant species in terms of the indices of nutrient

N P ., K Ca C/N, C/P and N/P in the leaves. The contents were highest for C

mass ? mass 2 mass ?

contents, including C

mass mass

and Ca, intermediate for N and P, indicating that growth of these plant species were mainly limited by P. The correlation
analyses revealed that C% was extremely significantly ( P<0.01) correlated with N% and C/N, and was significantly ( P<
0.05) correlated with K% and Ca%. N% was extremely significantly correlated with C/N, C/P, P% and K%. P% was
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extremely significantly correlated with K%, C/N and N/P, and was significantly correlated with C/P. The correlation
between K% and C/N was extremely significant. C/N, N/P and C/P were extremely significantly correlated. The
correlations of other indices were not significant. Cluster analyses based on leaf nutrients indicated that the selected plant
species could be divided into three different adaptive types, i.e., calcium—loving plants, highly productive plants, and
drought—resistant plants. Our results provide useful implications for the reconstruction and restoration of vegetation in the

karst areas.

Key Words: karst rocky mountain in Guilin; leaf nutrient; correlation analysis; cluster analysis
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44.06) ,“F-I49ME K 711.21, 111 K38 ( Clematis finetiana ) W F C/P & & 535 K T HAb 49 Fs ¥y, /INAE i #1FT
( Grewia biloba var. parviflora) W F C/P 5 i & /N HAL 49 FhdFh; A N/P &8 7F(6.65+0.25) —(60.32+
0.46) , - ¥4 {H A 20.98, 1 A i ( Clematis finetiana ) " 7 N/P % & 8 &% K T Hfth 49 A ¥y, 7 # L
( Wikstroemia indica) W N/P &5 /N HAM 49 Fpgfh . J5 220 Hr B, 50 Fh s DWLAE Pt B 55 1 AR
G310 8 NIRIRIIAELEN B 2 5
3.2 MR FRAAHCE ST

WEHTREA LA 50 AR DLAEIME - C NP A 8 FPIRM R AR Z RIAEAE—E AR DG . gk 2 I %0, mh
C%5 N%ZM W ZE WA, 5 C/N BB EIFAHX, 5 K%M Ca% 5 & ARG, KUIM F C/N IWEM A
C S MmN, N K Ca b C =M InmiE L ;A N%5 P% M K% 24 8% 1EASE, 5 C/N
FIN/P BRGNP K R N S i, C/N N/P Wi b N 2 5 i 38 0 i
A H P%5 C/N ORI N/P B4R & A, 5 K% 2B EIEHSE, 5 C/P RHME, LW K S 2E
P SRR INREN, C/N NP (C/P HWERES P & A3k ; it i K% #l C/N % g 3 fAH ¢, B
C/N H(ERE K & A3 inmies b ik 5 C/N NP 5 /P #2403 IE A G, R AN i C/N N/P 5 C/P
M LUAERE A K & r3E i s

Fz2 50 FIEYM 3R IEPRZ B Pearson 13X R

Table 2 Person correlation of indicators of leaf nutrient among 50 plants species

I Fe 4 bR
Indicators of C% N% P% K% Ca% C/N C/P
Leaf nutrient
N% -0.372*"
P% -0.140 0.466 **
K% -0.307 " 0.451** 0.293 **
Ca% -0.282* -0.207 -0.002 0.043
C/N 0.574** -0.903** -0.449** -0.403 " 0.087
C/P 0.210 -0.435"* -0.840" -0.092 -0.012 0.461 **
N/P -0.208 0.222 -0.663 " 0.109 -0.123 -0.216 0.713**
* . P<0.05; * %, P<0.01
3.3 B

KBS 2575 Mkt AT R, WniEl 2, A 50 R 4y 3 FhRRIE N Ak, 55—35(30 ) . ok
W SR S R TR E N 0T LU LLRRAT SRR I | R A AR RS B AT
WRAERL, )P4 LA AR 35 X AL A R 455 BIAR R DG BRAR R IR FEAR AR RBRE VI KE
XML TCAR TR T R IRk 2 AR AR . SR 2R (T M) R TR R e R
YA L 0T A e TR LA . B =SS (13 A JER/NRANR N R FRAT  E S R SRS — K
PV R N R RO SR AR 25

8 Ft #4348 kR C NP K. Ca,C/N . C/P FI N/P v, %5 — 2548 W 14 - 2448 43 ) 9 . 531.848 mg/g.
14.408 mg/g.0.994 mg/g.7.518 mg/g.29.279 mg/g .39.449 608.221 Fl 15.737 , 4 —ZAH Y B9 F21E 73 5 H .
556.266 mg/g.12.233 mg/g.0.400 mg/g.10.610 mg/g .15.680 mg/g.46.506 1484.835 Fll 33.461 , 45 = MM i)
SEXE A3 501y 1 487.459 mg/ g 24.641 mg/g.1.204 mg/g.13.330 mg/g.19.418 mg/g.20.312.532.297 Hl 26.344,
S —RMYIM e Ca & fEPI(E R T28 AW AN AR =28, SR W12 — M) 5 50 28 A = 2R )
AH LG, X T A P BT LG S 48 MM A C.C/N /P FI N/P SER(E K TA5— 2SR Fes = 25489,
YA C &M C/N C/P HAEAE— &R nT DU WA AR 7= D1 0 RN R B AR M) 555 — 2 Aa )
FEE = FEP A L, B i A= 00 58 = 28 A NP K A KT8 — Y A es — 2w, fiy
M K B i, DU TR RIS =AY 55— A RN S AR L S BT R
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T ES Salacia sessiliflora
Je/iRE Bauhinia championii
JNHZ BT Ligustrum quihoui
GG ageretia rugosa
YR IGIMFE Callerya oosperma
KBS Callerya cinerea
EEARIT Elaeagnus glabra
KW Pyracantha fortuneana

B Vitex negundo

Y135 ILERAF Alchornea trewioides

WHER Platycarya strobilacea

24 Lagerstroemia indica 3
BAE Cinnamomum burmannii 32 H
THEFE Wikstroemia indica 6
WK Loropetalum chinense 27 |-
JINRFER Rosa cymosa 46—
#H M Cyclobalanopsis glauca 29
F IRk Secamone sinica 47
W43 llex bioritsensis 31 H
AR Osmanthus fragrans 33
M Myrsine seguinii 15
RHHHE Ficus tinctoria subsp. gibbosa 14
Prm-2EM Zanthoxylum armatum 20 ]_
PRz Clausena dunniana 5
YeRERA Cornus wilsoniana 34 :I_
i aW Mallotus repandus 13 —
J WS Rhamnus kwangsiensis 26 t—
HERERLTE Clematis uncinata 40 |-
FIAHEAR Xylosma controversa 35
BHILHE Celastrus hindsii 42—
HE S OR Tarenna depauperata 11
THEW Decaspermum gracilentum 16
W2 vl Ligustrum tenuipes 24
M8 Sinosideroxylon pedunculatum 25 M
MR Jasminum seguinii 17

i B #EHA Pittosporum planilobum 39 J
WA Clematis finetiana 41

INEJRAEAT Grewia biloba var. parviflora 8 |—

—I#k Flueggea suffruticosa 21
B Serissa serissoides 18

W23 Spiraea cantoniensis 19
XM Radermachera sinica 36
BINFANER Ficus erecta 4
15 2s Rhamnus lamprophylla 22
A Trachelospermum jasminoides 43 |
ILHF Paliurus ramosissimus 23
W EZE Rhamnus leptophylla 28
4R Paliurus hemsleyanus 38
Rt Celtis biondii 37

Bt @ 5. Millettia pulchra var. laxior 48

B2 50 AEMHNERINER

Fig.2 Cluster analysis results of 50 species of plants
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4 HitE4Eie

4.1 AR T

FEWIE R (R385 35 0 S T A A — 8 A 3 W IORIE A7 A e ) fF— e R L R e TR A K
A A A VT IRSA A 1L 50 Al AT B € CSFRIME R 523.73 me/g, R T RERIUE 461,
60 mg/g"* W EE AL A DU & B A A RIS AR ST Ca,, SFIIMER 24.81 mg/g, K
FoE R 8.81 mg/g ™ | LIt & TREHAEYIM - Ca & 2.3—5 mg/g MIIEH VLI, v] WLV 3 0CA 15 A1 1
i DX A B ELA B S ) A ARAE SRRl Z R F Ca A 22 540K, 33X AT RS T A IRl Rl ot o 28 0 16 13 W A
e 2R TE, K, SFE A 9.46 mg/g, /NTAFERE 10.30 mg/g™ , T 95 Wi b SR AE 14 A, TR 7K
TBmE, BHROK 2 RS ERET R TR, X 5 Rivas—Ubach 25 0 K 76 T 5 Hd i B4 55 i
PEAIL A —3, TR0 T T BE 2l IAEPIXT K AR 1 5, B VLUl 1 A 1L 32 K 43 il o8 Sk 2 o,
K 7R XA A P AR o IR, N FIIMEN 16.76 mg/g, /N T A E R E 20.50 mg/g' > Fil
SRR 20.1 mg/g"* | IX AT RES 12 M X (I B K B AT 56 . AB ) WS 1) 2 A8 20 R AR A 14 45 5 280 (A 25 EURN 4
AR , M TR XT 3 2 R R &, v REAH X SEF8 sl PEAR SR 19 2 A& 2R Wk, SORE 9 mT W SR A9 A 330 R0,
A FHEOETLRSA I E WA A N e, P P EANT2ERE 1.50 mg/g ™ FIAER U 1.80
mg/g ! WFFEEM RPN H 0 P A S P S AR XA B P R R
P S RBARSE, AR AW P SRR AN SR A AR LI — B, B2 B B T g R
LA A A R P, WA, TRE R T X AL T AR XS B AR26 B, DA R v ) X Js - 1 P B A (R A
FE A AS B AR | RS BLAY . C/N SEXIME N 35.46, KT 2B (E 23.80" ; ¢/P FHI{H
71121, KR FABRNE 300.90" & C/N F1 C/P B A A L b X AR I TE F5 43 B = B 5 B0 AT AR
R B IRALRE 1 A A 00 A R B AT N P BRI R RS 5, AR Koerselman 252 2 4 332 43 B il
BUE, BIH N/P > 16 FIN/P < 14 43 I FoRFEYZ P AN BREI, ARBF5E 9 N/P SEEIME K 20.98 > 16, K F
S RUEE 13.801% FIABR LB 186817 | ik R WIS VL Hi sk s i A LA A A K 8252 P BRI
4.2 R FRS AT

Y 7SR TR IIEA RIS AELE R, —FhIT R MR ICR 5328 AT BB 32 o) — Pl LR T R 52, B
MIZBEES —E IR R, IR, BB A ILEP B C% 5 N% (P%) (15 3 5 S LA K R N% 5
P% 1) 0 35 IE AR e 2 SR AR A C N AN P e R A 3 i AL 2 — MR T S (A 0 T T ik 2o A
HIFR4 (NP 55 FIUHSCR AU SRS . STLRSAE A IR R C/N 5 C/P 2 B35 M6, X 55 Rk
Je3 > AR 45 R — 80, R WKL A2 N BFrRERAL A C B R LBy PO RERIL A C A9t

4.3 BRI

RIS, 50 Fpow WAED nT R 430 =2, RIGEDI R 8 IR SR -2, = AP IA N
SR A IR T R, SRS R Ca SRR, R Y X v TR A
Ly 5 A 4 ELA AR i aE I NP K 15,737, KT 14, /T 16, KBS — KM Wy R if 52 N F P BRI, 5K
T WS R B, S SRR R SRR T RS B A I R NADH-GOGAT 36 ¥ , At o % & B me e, BA
T R S AR AP R . 5 2R R € C/N [ C/P FT N/P BP9 R R, Horh € .C/N fil C/P 2
FRAFIFHZCRIE RS ,N/P > 16, RIS A HAT B8 9500 R AR HoAz H A 30 P BRI R R, 55—
KPR NP K WP E RS AP S AR N P AR K, KRR v R A % T 5 038 N e T e
5, N/P>16, F W5 =AY + 58570 o e e Rk, HAELA it T 52 A e (032 1 58 R BRI

MR IR, AN A2 F R 2SR o () R A7 e 5 W 25 57 2 el L X G
S, RIETURE Y A7 A BRI ARPEAE A SR S AR AR KB VLI 50 A WAEY T4y Sk =28
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T, 53 0 Ry B S AE ) e 2B 7 AR R SRR Y B AR B e A N R A A LR B AR
h C &8, C/N C/P FlN/P HEBAR T8 2 A7 J1AEY) N P A1 K & AL T4 =28 A0, DAk
A FE 0 B S A A LA B A A 7 A R R SRR R bR R A K455 T T
2, ROV TEA BRI R S SRR N AE S e e P, LA i 5 AR A R = A 7 AR . AR
HXF 30 i ASAE Y SR — R Ry S R AT AT, R GA TG 2R ie . eAh S XER TR 4 b )
ST Ry B A B AL A B IR T 45 A A AR SR bRt — 2407 .
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