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Abstract: In this study, the element contents and chemometric characteristics of the leaves of two tropical karst forests, a
tropical mangrove forest, and a subtropical evergreen broad-leaved forest ( SEBF) from the literature were compared. The
results showed that the plant leaves from karst forests in Xishuangbanna and Nonggang were generally rich in Ca and Mg due
to the influence of carbonate rocks. The rocks of Nonggang area are composed of a certain amount of dolomite, which makes
plants contained much higher Mg. The karst forest in Xishuangbanna was lack of K, Fe, Na and Zn. Due to the composition
of certain percentage of deciduous trees in Xishuangbanna karst forest, the mean foliar content was relatively lower.
However, the plants in Nonggang karst forest had a higher content of K, Zn and S. Mangrove plants were rich in P, Ca,
Mg, Na and S. This is likely because of the relatively rich mineral elements in the seawater that entered the soil and were
absorbed and by the mangrove plants. However, the mangrove plants were deficit of Fe, Si and Zn. Plants in subtropical
evergreen broad-leaf forest were rich of Mn but deficit of P and Na. Compared with other two types of forests, the evergreen
broad-leaf forest had a lower content of N, P, Ca and Mg. The foliar N/P ratios of the plants in karst forest of
Xishuangbanna and Nonggang were 14.27 and 18.26, respectively, indicating the nutrient limitation of both N and P in the
former or P in the latter. The N/P ratio of mangrove plants was 13.12, indicating the limitation of N. The evergreen broad-
leaf forest plants were seriously deficient of P as indicated by their mean N/P ratio of 26.27. There was a significantly
positive correlation between N and P elements in the plant leaves from all four forests, revealing a general rule of plant
adaptation to the environment. Two divalent cations, Ca™ and Mg had synergic relationship in the karst forests and
evergreen broad-leaf forest, but there was no correlation between them in the mangrove forest. The analysis showed that the
absorption of Mg of the mangrove plants was increased due to the stress of sodium salt, which changed the balance of Ca and
Mg. N and K showed a synergic relationship in mangrove forest and evergreen broad-leaf forest, but the synergy of Ca and
Mg in karst environment affected the absorption of K, which changed the synergic relationship between N and K. P and Zn
showed a synergic relationship in the karst forests and mangrove forest because these two elements were involved in the
enzyme synthesis in plant metabolism. The antagonistic relationship between K and Mn in mangrove plants may be helpful
for mangrove plants to avoid excessive absorption of Mn, but there was no correlation between these two elements in karst
forest and evergreen broad-leaf forest. S and P showed positive correlation in Nonggang karst forest, which could help the
karst plants to alleviate P deficiency symptoms, but there was no correlation in mangrove plants with abundant P. The

present results have important implications for the modelling of biogeochemical cycle and management of forest ecosystems.

Key Words: tropical karst forest; mangroves; subtropical evergreen—broadleaved forest; leaf element content
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2.1.2 BRI B e R

MR 1A IR 12 FAd Y i P Ca Mg Na S 5 N By3t+= A & & T 2 E K (Mg Na S(P<
0.01),P Ca(P<0.05)) ,fEFE & EAHE , FIss b R 5 MIERA M P i, KT 2 ¢/kg; K
TR R RIS M4 Ca it BIRT 15 g/ke; Mg B R IAEDI A LA B2 B, ¥m T 6
o/kg s BRAR IR B AR PR ZTAR A 2T A AR ) 3 B AR K 1Y Na, BI7E 10.38—3.15 g/kg 0 [ N 5 1R (R
ISR MEER S SR IR T 4 o/kg(F ), LWHEY) Fe SiZn 5 N 89T HO(E B 28T 4 FE At A
FAEHPIITTE KO (P<0.01) Ui S B RSB AL A R IEZ0R TREE  EE AR Fe i
B, 80T 010 g/kg AR ME2E I5E ARG RA Si S RAK, B80T 0.50 g/ke; Zn A 0 AR, BR
WAL A TG MRS 4 MY, HUAO R Zn SRR T 0.02 o/kg( £ 4) . MR 12 Fhar ity
B N/P FBIMEN 1312, /T 14, F %32 N JToR R,
2.1.3 WG SR A M MAE Y T oo R R

M 115, R B 2k AR 16 FAEY it R () P Na 5 N (9318 H(E 2 8 T2 E/KF- (P<0.001) , U
B B = R BA B BT B XUSLITE AR 4 RS, P RS RN 0.50 g/ke, BIVEE WA REAR BT
T R XU A 8 R R A A Na 7 40K, AR 0.10 ¢/kg™ o 1 Mn 5 N AT UM B 3w T4
E K (P<0.001) , F i =F 5, Adma e Lk 47 Bl T A B 4 SRR Mn A9 & 2 KT 1.00 g/kg' ™, Al
5 N EY iR i e TR EKE B0 2R ENIRA B2 R XOEM T HIURYFAA RS AL &
a2, LI YE 1 L ARIAEAE AL E SRR, 16 B SR MAE I NP LA KT 16, (A R 26.27,
o H BN AR KT X435 R 35 41.66 F1 35.52, FHH B4 7 BRAHS H 43 ] i ARAE 40 A7 A2 BH Sl 1) PR
2.2 ARAESHEY R TEITR LR

MAHSEHEBC B (B 2) FTLAE 1,4 MRS I R N 5 P A& s R B B 3 0 A5G 1B R
PIFREE AR T 2, N P PERE B SR WO T 2 B0 AR B P R s S I A, i S e AR N 5 P
T AR T HADA S 7E Ca Al Mg BYICER T, W SRR RN RAHT 1 2 il AR A 1 3R 30 118 100 38 1) TE AR OG 1
ST ARAE A F I LR R 5656 28 s B BURT RIS AL 5 1) Ca T Mg £ 01 09 28 A8 26 55 1 114 B B 35 T P AU i 19
I HFER 0 Mg S b T RfEIX ], F SRR AR T Mg &2 M A TEMCETE R . N 5 K 7E20RARn 3 2k
IV MR P A S T IE AR G T ZE MR SRR A B P S8 O DO R 5 PRGN WS TR I B K B I R A
LR T H A A ST, 2OHAC K FEs . R 3 B, P 5 Zn TEF R IR R MR LT MO ) Hh 26 BLER 2
B 0 2 EAROCOC R, BA RAF AU RIYE s M B A 7 55 b W SR AL I 9 Zn 35 5 W) 15 7 P BRI 44
IR ARAEY . K FI Mn ZELDREAR D 2380 67RE 5COG 2R 1T 78 W 30T R R PACRTT 5 S ] b i S HR BRAH DG O 3R 5
PHE H SR R AR A Mn JC R (195045 BH S5 05 T V8 SUR N LT AR Y, 22 2 B, P 5 S 78 57 b W R ARk
HR EAR DG, TTELLR AR B AR

3 e

3.1 A[FASEYI IR & i SRR E
311 WEHTRESRAR R TR AT

ABFE Y, PRGN AT b PRI 1S W TR AR R I & A E S 1Y Ca Mg & 5, R 12 5 d W 4y
TP Mg = B AR . B2l T IR IrRe A 35 v 1 388 2 kiR 3h 5 25 LR Z AL 1534 CaCO, \MgCO, 55 7]
BRSBTS R R Ca Mg BAEMIARN L, £ 3% 3 B & Ca Mg BURRME . 5K ITRAE Y Y
Mg 7 & 32 2 5 T PURURYE ( Anova, F=26.75,P<0.001) ,iX A] BB 5 AEBE N IEA i A O, ST IX & — 2 1
Fma FAnBRE A RE , A AR E R Mg Y Ca EANMIRE iR JZ A 1 2k 5 20 it Ji
FYZE R RIS BE | Y BEES PE7 h BA AR Y Mg SRS S M5 R A i — 2 55051 A iy
ik A B BLSR CaFI Mg R A ) A K W B B8 R 00 %, (o i & XA 4 7= AR 3 S 1R, 4% 0] 2 Mg ot
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2 AR, LR CaMg LBI/NT 1, St — Se R G A e R B, BB AR, A
s L9400 ORBIFGY P TG AU A 40 MR IX 322 119 CasMg L) H 3.5,5—50 em -3/ Ca/Mg LK 1.6,
T TR AR AR 0—10 em T3ER CasMg H S 272, I HILAE W) % BRI A 2 3 Mg BIFE 3, =451 ) ki
i AT B R RR R 45 & U0 Ca 7R JEAE O P R B AN M 05 RS AE ) 251X Ca s EEGE A, B A
B Cat+ Mg X RE I ES A FEIEDEAT 0 2B 3R, K B PG RURR 48 98 S R A 0 b TS WS AR A
MBI Ca+Mg F KT 40 g/kg, WIEESRIY) , AR A JHEF ke FLARME KRR ILFRIM Ca+Mg 7F 30—40
g/kg ZIA] A E SRR R WE TR P, VR B R BRI ZDTF IR B R AN R S AL A, HAR
A S KA BB R B AR AR B4R K SR RO REIRE LA
R B G RURE ) 3k SO RN 0 TR R AT R 3

LS o, FORUR AN TR R T B () C e R B0 B A I S RRAE , 3 AT BB PR Oy I b s S0 A
P BRZ B TE R RR Y PERUR N BT A AR A 52 2, I LW RS e, REk B 22, V5 e Xt T 5
PTG N, H SRAEYI M FE I, T BB 2 B R T C B Leyg R R PR A ) K R
Zn FEAITELZ O AR A R R A K A A iR AL W TR G ik, RS BT R
W FURT | B B 08 (A BRI £ T b TR KA KUY OR Byl i+ XA W kAT 7oA kA . R
K*5 Ca™ WA BH B T 0] 5% G B8 A W MCERAVT , ZEAE P M b R B0 5 BT /E L, 2 b AP fE & 19 Ca B
S K MW =R R o TR AR R 1 pH Bk Zn (W E R 8 pH (R E Y + e
fbdsH5, O AT ABIFE & P43 pH (B XS 3G 2 Zn & 500 B8 5200, pH {8 T 55 2 AR 32 Zn 4 2%
PET Pardo 250X+ 498 pH (-5 364555 Zn WL BRI AT A, A B -4 Zn BERE pH (LAY LT, K
B b T i R B B pHL LAY T B R A o B TSR R TR K S Zn B R B E
15 P9 SR s TR ), LIk B B 4K X AT RE S = A DB R B IR A K KA DY S Zn 1907
AT A G, BRIRER A 2 FRIEVE T T URR AR R E5 A6 TR IVE R R 45 G T8 UDTBUA A, SR AH IO RS A X
WAEZLH ST X TRE T T I A A R 1Y S f i, Fe Y 78 R g T RR A BE A 4 TP A
1R, I A R B Z R, X 5 A P R Fe MSERAT G, 1 HE pH [ E SFEAC Fe AT AL
P MR ERES S Fe T MEIR AL &9 , R XA A AR >

ABFFEH, VXU NS TR AR AR () N/P SEXME S 14.27 4 F 14—16 Z (8], 32 N F1 P (L [RIBR, 5%
b 1% TR AR A B N/P SEXIME N 18.26, KT 16, 3£ W2 5 P FRHI, v LI H N Fl P ARSI i Rt 4 7= A=
TBREIVER BB P, Du S5 e [ Y e R A R NP U OB S SRR A T RESZ 2 P PR
s N P AYIERIHI 2, SARM T SS RAR X SR H P B Y Ca A pH (A K, & Ca i pH HE R
A P-Ca (b B WIMTE AR E VESR 1, (45 P B RUPERE I
3.1.2 LRI R oT R S

JITHIFE 1) 65 T 37 TR s 2L MAEL ) A 1 7 4 Na &5, Na/ N RO 4 K19 13 47, HOR S T
11 FhLT A Na S8 (13,19 g/kg) ™ L0REMOR AR R AEBGHE 7 JAAHT IR B BE DS 28700 Vg /K o Y o0
T FE TELTAR AR 38 | 30 2T B A 4 e s b R B BRI Na™ PG BURR 4 W 30T R 0 o o] I A 0 11
Na &5 HEEE NG , A0 FLER A= 358 308 Bk A 1 AR - A9 AT IR Pk Na $R 5 F /D 1 18 Na JUAS ] 33 93 b 3
ERREYIAER, BAIREE RBLYT K/ Na H Rl DL BAE 90 9 B R B BE 77 , A5 Se R 438 a3 3 0 K/ Na He 4ok 2
EPUERTE . ABFIERY 12 RhLIAARH) K/Na HAE 0.30—25.58 22 [ | o LA A 101 48 79 o > 200 g 85, 8
HH 3K P AR ) B R R B TR PERE ), BERF Na™ (52 B FEARS , Dl 1 A 3B 35000 iz i

LI Y Ca Mg St 32, 3K 5 20 RE A FIr Ak 119096 132 3 ) SR 3508 5 G, TR /K K i Ca™ Mg™ HEA £
PRI, s R T ST IR 4 Ca Mg St Fe 1 Zn ZELTRHAE Y h 32 90 H e Z R 00 33 J2: 1l T 4T 4
ARBE M 3 Fe F1 Zn 5 K AEDURE, SEOA R AR & B EFKD ) SEAMED TS EEE,
X5 A B A R R ERER A G, 20 E AR KA R TP OR T - Rl SO B R, IR LABR AL T
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2 10 S 09
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