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Abstract; To understand the nutrient utilization and nutrient limitation status of plants at different
restoration stages of vegetation in the karst area of the Lijiang River Basin in Guangxi, five vegetation
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communities representing five vegetation restoration stages ( namely the shrub-grassland stage, the vine-

shrub stage, the shrub forest stage, the secondary arbor forest stage, and the primary arbor forest stage,

respetively) were selected, the ecological stoichiometric indexes of leaves of plant dominant species and

soil at each restoration stage were compared, and their correlations were analyzed. The results show that

the contents and ratios of organic carbon ( C) , total nitrogen (N) , total phosphorus (P) , total potassium

(K), total calcium (Ca), and total magnesium ( Mg) in leaves of plant dominant species and soil in this

region show fluctuated variations with the restoration process. The leaf C and P contents are the highest
(469.84 and 1.21 g - kg™') and the leaf C : K and N : K are the largest (134.64 and 5.67) at the
shrub-grassland stage ; the leaf N, K, and Mg contents are the highest (20.52, 6.76, and 5.69 g - kg™")
and the K @ P is the highest (5.83) at the primary arbor forest stage; the leaf Ca content is the highest
(34.05 g + kg™') and the leaf C : P and N : P are the largest (510.98 and 18.25) at the secondary arbor
forest stage; the leaf C : N is the largest (34.61) at the shrub forest stage. The soil C and N contents are
the highest (114.25 and 4.26 g - kg™') and the soil C : N, C: P, C: K, N: P, and N : K are the
largest (27.00, 170.98, 13.75, 6.37, and 0.52) at the shrub-grassland stage; the soil P and Ca
contents are the highest (1.03 and 6.42 g - kg™') at the primary arbor forest stage; the soil K content is
the highest (8.98 g - kg™') and the soil K : P is the largest (12.96) at the shrub forest stage; the soil
Mg content is the highest (11.53 g + kg™') at the secondary arbor forest stage. The correlation analysis
results show that the leaf C content shows significant ( P<0.05) positive correlations with the soil C, N,
P, and Ca contents, while the leaf N and Mg contents show a significant positive correlation and an
extremely significant ( P<0.01) negative correlation with the soil K content, respectively, and the leaf Ca
content shows an extremely significant negative correlation with the soil Ca content. The comprehensive
analysis results show that the growth of plants at each restoration stage of vegetation in the karst area of

the Lijiang River Basin in Guangxi is limited by phosphorus, the growth of plants at the vine-shrub stage

is also limited by nitrogen, and the growth of plants at the shrub-grassland stage is also limited by

potassium; thus, it is recommended that organic fertilizers should be appropriately applied in vegetation

restoration and management of this area.
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Table 1 Basic information of vegetation community ( vegetation restoration stage) in the karst area of the Lijiang River Basin in Guangxi
W2 BB W /m WE/(°) BER/%  HBERE/m MBI/ % RSB

Restoration stage Altitude Slope Bare rock ratio Vegetation height Vegetation coverage Dominant tree Species])
T2 A B Shrub-grassland stage 413 10 30 1.96 80 Pcl,Pp,At,Vn
HEMBBE Vine-shrub stage 123 25 65 3.40 86 Lc, Vn,At, Rk, Rel
TEARFRBY Bt Shrub forest stage 258 10 50 3.51 89 Le,At,Re2,Pcl

WA TR AR BE Secondary arbor forest stage 268 25 50 8.58 90 Qg,Le,Tr,Ptl,Pc2
JEA TR ARG Bt Primary arbor forest stage 195 20 50 9.45 91 Qg,Pt2,P1,Pc2

D pel. T/ Phanera championii Benth. ; Pp: & FEH Pterolobium punctatum Hemsl. ; At: ZL35 LLIFRFT Alchornea trewioides ( Benth.) Miill. Arg.; Vn:
A Vitex negundo Linn.; Le: HaAR Loropetalum chinense (R. Br.) Oliver; Rk IV B2 Rhamnus kwangsiensis Y. L. Chen et P. K. Chou; Rel ; N
A Rosa cymosa Tratt. ; Re2: EhERAK Rhus chinensis Mill. ; Qg: X Quercus glauca Thunb. ; Tr: & M- 244 Triadica rotundifolia (Hemsl.) Esser;
Pl . VAR Pittosporum tobira ( Thunb.) Ait.; Pc2. B Pistacia chinensis Bunge; Pt2: TIHE Preroceltis tatarinowii Maxim. ; P1; $5%1 148 Phoebe

lanceolata (Wall. ex Nees) Nees.
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Table 2 Ecological stoichiometric characteristics of leaves of plant dominant species at different restoration stages of vegetation in the karst area

of the Lijiang River Basin in Guangxi (X+SE)"

1% 52 B Bt Restoration stage C/(g-kg') N/(g-kg') P/(g-kg') K/(g-kg!') Ca/(g-kg') Mg/(g-kg!)
FE A Bt Shrub-grassland stage 469.84+8.10a  19.75+0.55a 1.21+0.08a 3.57+0.14b  24.64%2.69ab  2.00+0.17b
HEABBE Vine-shrub stage 456.08+9.16ab  15.75+1.29b  1.06+0.16abc  5.15+0.94ab  21.09+2.74b 3.17£0.22ab
HEAR BB B Shrub forest stage 468.41+7.54a  15.85+1.63b  0.94+0.06bc  5.07+0.77ab  27.74%3.64ab  2.23+0.25b
WA FFAMBY BE Secondary arbor forest stage  439.26+3.54b  16.06£0.65b  0.89+0.05c¢ 4.73£0.53ab  34.05+2.69a 3.19+0.29ab
JEAE TR AT Bt Primary arbor forest stage 441.15£12.43b  20.52+0.69a 1.16£0.05ab  6.76+0.91a  29.99+4.1lab  5.69+1.02a
PRIZ B BE Restoration stage C:N C:P C:K N:P N: K K:P
TEHE A Bt Shrub-grassland stage 23.99+0.74c  400.91£19.77b 134.64+6.94a  16.84x0.85a  5.67+0.33a 3.07£0.22b
HEABBE Vine-shrub stage 30.01£2.19ab  473.24+50.40ab 104.69+15.95ab 15.95+1.53a  3.55+0.49b 5.42+1.03a
HEAR BB B Shrub forest stage 34.61+3.86a  461.65+39.38ab 114.11£11.79a 17.14+1.59a  3.75+0.48b 5.20+0.53ab
WHETFAMB B Secondary arbor forest stage 28.01+1.22abc 510.98+25.41a 107.04+9.57ab  18.25+0.55a  4.00+0.40b 5.74+0.88a
JR A TR AR MR Bt Primary arbor forest stage 21.87+1.17¢  387.46+19.15b  80.00£9.26b  17.94+0.71a 3.53+0.37b 5.83+0.76a

Ve, Bl EE Organic carbon content; N: LA &1 Total nitrogen content; P LS Total phosphorus content; K. 2474 & Total potassium
content; Ca: 2455 i Total calcium content; Mg: 28t E i Total magnesium content. [F)31 WA [R] /NG 78 3R 7R 78 A [R) 9k &2 B B 8] 45 I 3% ( P<

0.05) 22 5% Different lowercases in the same column indicate the significant (P<0.05) differences between different restoration stages.

SERFW ORRIMRE B B A ALK (C) & il
439.26 ~469.84 g « kg™, M BIARAK UK Ay HE BN [y
Bt VEARMBY B VENBY B A TR AR B IR AE ST
ARPRB B, Horb | 5 N BEFIVE AR AR B | C &
i35 (P<0.05) i TR A TR AR B BT R A TR A bR
BB, AFEPRE BBt B 2% (N) &l 15.75 ~
20.52 g - kg™, M BIMIRAR IR Sk S A T AR MR B B
TN B IR A TR ARIRBY B EAR BRI B A B
Hor VBN B AR AR TR R ARBY BT i N fr i
i THAMKEZ B B, AR E B Bet v 28 (P)
R 0.89~1.21 g - kg, i EIMIAK U HEABY

Bt JEA TR ARMRBI B E N B E AR BRI B IR AE T
ARPRB B, b AR TR AR AR Bt e P 1 B 351K
FHE NG BRR A TR AR SRBY B, AS R 2 By B
HAH(K) &8N 3.57~6.76 g - kg™, I\ FIMLAK UK
RIFAETAIRE BE FENBY Bt HEAMBBE IR AT A
AR BV RE AR B, o JEAE TR R AR B K
T TR B, ASFWKE B 4
(Ca) FHEH21.09~34.05 g - kg™, I BUEAK IR g Tk
HETRARMB B A TR AR B FEAPRB Bt T 5 A
B ENBT B, Hod AR B AR i Ca i
FERTWAET AR B, A FRE By Bt 74 88



84 N7/ I AR SRS A

33 4%

(Mg) &4 42.00~5.69 g - kg™, I\ EIMRAR K A 5
TR B R A TR AR B A B TEE AR AR Y
Bt ERONG B, L A TR AR MR Bent e Mg i
8 1 T ROABY BERNHE AR B

ANFEWRE HrBeH H C 0 N Sh21.87 ~34.61, N
SR ATEARMREY Bt HEN B IR AT AR MR B
TERCNBY B SR A T AR B, o EARARBY BE v Fr
C: N 355 T AR BERUR AR TR R MRBY BE, A
AR Y B F € 2 P oh387.46~510.98 , M SRR
UL TR AR B AW B TEACHRBY B T 7 A
BB JRAE T AR AR B, FL R AR TR R AR B B
C: P B3 m TR AR BeME A TR A B, AR
WA MBI FC 2 K 9 80.00 ~ 134.64, M\ & FIMRAK TR
SHUE NGB HEAMREY Bt IR AE T ARARBY B HEABY
B R A TR AR ARBY B, Fo ) T AR TR R AR B B
C : K 8 EAIKF 7 5 A B RN R AR B B, AN [R] Pk
ERBEH AN = P 15.95~18.25, M i FIMRAR YR ik
TR B A TR AR B EACHRII B T8 R A
BB ENBT B, HN [FR S B Bet e N 2 P o
Z5 ., ANRWKE BB A N © K 43.53~5.67, i
SRR R E BN B IR AE TR AR MR B B | T AR AR
Bt VENBY B R A TR AR B, Forb ) R AR B
AN K B T AR B B, AR S B Bt
FK P 2h3.07~5.83, M\ BIRAR IR Ry Jt 26 T AbR
B B IR A TR ABR I B TE AR B VR MR B T
BB, Horp  EFABYBCE R K 2 PO HE

B Bt R A TR AR ARBY BERI A T AR B
2.2 BIREMBETIBESUFTEISMTE

T RS T 3 S0 A DX AN [ R B
BT R AR A T A 2R (3R 3) R AR R
BrB EHEA PR (C) ik 72.06~114.25 ¢ - kg',
H 5 B A B A B D AR T AR B Bt L T A
B Bt TEEARBRBY Bt A TR AR B, For T R By
B4 ¢ & 3 (P<0.05) & T AR MR BOFIT A=
TR B ; E By BEAE A TR AR B 3 € %
AT, B S5 HAMKE B e B #2258, ANRKE K
BE A (N) SN 2.74~4.26 ¢ - kg, i FNIE
WU R HE TN B FEARRBR B R T MR B
BB AR TR B (HS IKE B E 4 N i
ZRARE, ARWKEHBE LR (P) &N
0.62~1.03 g - kg™, My BIMIRAK IR Sk J5 A= T AR AR BY
B WE N B HE BRI B B AR B IR A TR AR bR
BrB, o A TR AR B 0 P S i T
k2 By Bt AR By Br 24 (K) & &2
5.93~8.98 g - kg™, M BIMIRAK IR S HE AR BRI B
AT B HE RN B S AR TR ARARBY B IR AE TR AR AR B
By RN B SEARM B HIE K S RES
AN AN AR B B B 0 K S A A 2
St ANFEWKE By B - 445 (Ca) & 2 4 3.99 ~
6.42 ¢ - kg™, i BIMIRAR U0 I 26 TR AR BRI Bt L
AR B R AE TR AR Bt VE DA B B ER AR B, 3
o AR TR ARARB B 14 Ca & B THE A BE

R3EBEIRERE T R AW AR RS R A S R B ( X2SE) Y

Table 3 Ecological stoichiometric characteristics of soil at different restoration stages of vegetation in the karst area of the Lijiang River Basin in

Guangxi (X+SE)V

PRIZ B BE Restoration stage C/(g-kg') N/(g-kg') P/(g-kg') K/(g-kg') Ca/(g-kg') Mg/(g-kg™")
HERE AR Bt Shrub-grassland stage 114.25425.90a  4.26+1.07a 0.66+0.05b 8.26+0.24h 5.57+1.21ab 4.53+0.00c
HEIBYBE Vine-shrub stage 80.11+10.47ab  2.96+0.30a 0.78+0.04b 8.84+0.14ab  4.49+0.41b 10.71£1.29a
TEARBRBY Bt Shrub forest stage 74.04+11.25b  4.18+0.64a 0.72+0.01b 8.98+0.10a 3.99+0.48b 6.94+0.21bc
WATR AR B Secondary arbor forest stage 72.06+8.52b  2.74+0.33a 0.62+0.07b 5.93+0.11d  4.90+0.42ab  11.53+0.52a
JFAETEAMYY BE Primary arbor forest stage 80.74+4.09ab  3.61+0.17a 1.03+0.06a 7.33+0.54c¢ 6.42+0.38a 8.81+0.72ab
PRIZ B BE Restoration stage C:N cC:P C:K N:P N:K K:P
TS AR BE Shrub-grassland stage 27.00+0.70a  170.98+26.74a  13.75+2.74a  6.37%1.16a 0.52+0.12a 12.56+0.58a
B BE Vine-shrub stage 26.71x1.37a  101.44%£9.59bc¢  9.05+1.19b  3.77+0.23b 0.33+0.03a 11.46+0.54a
TEARBRBY B Shrub forest stage 17.69£0.17¢  101.0124.65bc¢  8.27+1.28b 5.70+0.23a 0.47+0.07a 12.96+1.24a
WA TR AR B Secondary arbor forest stage 26.29+0.71a  116.09+4.37b  12.10+1.24ab  4.41+0.09b 0.46+0.05a 9.96+0.85ab
JFAETRAMRYY Bt Primary arbor forest stage 22.40+0.27b  79.46+7.71c¢  11.09+0.64ab  3.54+0.32b 0.50+0.02a 7.18+0.67h

D¢, AP S Organic carbon content; N: 42%( & & Total nitrogen content; P: 4§ & &+ Total phosphorus content; K: 484 & Total potassium
content; Ca: L4555 Total calcium content; Mg: LS Total magnesium content. [RIF) R [R NG FhE R R AR A AR & By Be [0 A 8 3% ( P<

0.05) 245 Different lowercases in the same column indicate the significant ( P<0.05) differences between different restoration stages.
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BB, o A TR ARARBY B 8 P & i T L
Mk S By B, AS TR S B B 4 0 (K) & &k
5.93~8.98 ¢ - kg™, M= BIMIRAR U Ry HE A BRI B |
IABYBE VRN B AR TR AR B AR TR AR AR B
By H BRI B SVEARM B LI K s
AN AN AR B W B K S A 2
5o AIRVR A By B+ HE 445 (Ca) & 2 8 3.99 ~
6.42 ¢ - kg™, g BIMRAR YR Ry T AR T AR PR B | 3
AR BE R A TR AR AR B AR B VAR B B, H:
o JE A TR AR AR B T Ca 7 W2 v TUE AR B
FNEARMI B, ANRIVKE BB+ 8456 (Mg) &tk
4.53~11.53 g « kg™', i EIRAR A IR A= T AR AR
Bt VENBY B SR A TR AR B E AR B | T R A
BB, o WE RN Br 1 Mg & R B AT
FHABMKE B L

ANFEKE B 5 C : N #17.69 ~27.00, M7
FIMRAR IR RV B AP B FE AR B IR AE T AR MR B
JE A TRASRB BE EAIRE B, Horfr JEASRBY B 31
C: N B EFMTIHAMKE B, ARKE B 11
C: PN 79.46~170.98, M\ =5 B AK U H i 72 A By
B RA TR AIRBI B E N B EARBR I B SR AE T
KRB BE, o ERA B C P REHTH
ik By B, AR E BB+ EC: Kb 8.27 ~
13.75, = ZEARAR R Sk 0 B DAY B WK A TR AR AR By
Br JRA TR AR B EINBY Bt EARARBY B, o VE
NGBS C 0 K T A B BRI AR AR

Bt RNEWREMB TN : P N 3.54~637, NE &
TR R HE TN B B FEARBRB B IR AE T ARBRBI B
VE NP B JRAE TR AR B, Ly VB DA BRI R
PB4 N - P S T AR E BB, AR
BB TIE N © K 2 0.33~0.52, A8 AR K N E
NGB JFAE TR AR B HEAARBY B IR A TR AR
BB ENBY B, (H AR B B TN - K 27 A 0
. AFRENBE T K : P H7.18~1296, \H &
TRARY A FEAARB Y B BN B FE B Bt IR AE T
ARBRBEE R TR AR B, o R AR TR AR PRBY B+
HEK = P KTV A B W DA B BRI R AR
BB,
2.3 HEYHR 5L EEESLFITERRNEXE
T VG 8 YT 30 S0 A e DX AN [ I B A
PR TR R R A AR A2 T e A ] A DG 1
SIRTEE IR (R 4) T PR (C) RS C
EER(N) 2 (P) 255 (Ca) F# 8 B (P<0.05)
IEAHSE A N S e (K) & 2 B A
Ky P& .C:P.C: KN PS5+ b2
bR R EM A K S REHEK: P 2R
EHAK R Ca @Y 11 Ca B EEMEZ (P<
0.01) Tk ; M 48k (Mg) S5 1 K Sl
BEMME, 5K : P R EAME,HHF C: N
HEAECa T RERFEMGHAN: K5 HEK
SERERFEEMEMAEK:PE+EC: P K:P
5 E AR,

R4 FEELREEISEXERERRRE N EEYREME RS 8L SR ERERENEX RS
Table 4 Correlation coefficients of ecological stoichiometric indexes between leaves of plant dominant species and soil at different restoration
stages of vegetation in the karst area of the Lijiang River Basin in Guangxi

5+ EREPRAAC R Correlation coefficient with soil indexes

L AEiEt N

Leaf index C N P K Ca Mg C:N C:P C:K N:P N:K K:P
C 0553+ 0457+ 0452+  0.281 0527+ -0.289  0.08 0223 0306  0.169 0292  —0.283
N 0.149 0175  -0.125 0.452% -0362  -0.337 -0.074 0207 -0.131 0303 -0.078 0.406
p 0241 0.022  -0.138 0.138  -0.001 ~0.124 0290 0321  0.096  0.129  -0.094 0.134
K ~0202  -0.157 0367  -0.324 0.178 0.106 -0.097 -0.405 -0.018 -0.404  0.025  —0.458
Ca ~0.194  0.092  —0.189 0.155  -0.577%%  0.032 -0363 -0.115 -0234  0.192  0.016 0.322
Mg 0.051 -0.108  0.128  -0.631#% 0215 0259  0.257  0.027 0398 -0.193  0.251  -0.501
C:N 0.039 0017 0312  -0.213 0512% 0088 0027 -0.171  0.54 -0230  0.140  -0.421
C:P  -0.136  0.033 0344  -0213 0.201 0.143 -0218 -0356  0.029 -0.227  0.186  —0.374
C:K 0393 0326 -0.075 0.348 0.013  -0.141  0.31 038  0.166 0364  0.138 0.226
N:P  -0.182 0076  0.038 0.166  -0364  -0.073 -0362 -0.222 =-0227  0.055  0.017 0.156
N:K 0300  0.289  -0.151 0.520% -0292  -0.296  0.034 0354 -0.023  0.404 —-0.001 0.439
K:P  -0202 -0.116 0438  -0.301 0.185 0.122  -0.138 -0.454% -0.011 —0.420  0.071  —0.484

Ve, Bl EE Organic carbon content; N: 2% 7 i Total nitrogen content; P: £ & Total phosphorus content; K: L BE 1 Total potassium
content; Ca; 42455 i Total calcium content; Mg. LA Total magnesium content. * ; P<0.05; #*= . P<0.01.
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31 #RmESEPENREMHFESKETE
HAER T AR

T G T VI g 30 R DX AR ) e SR i A L
B (C) B A I /55 F PN 52 oy BT 35 b IX(379.0
g+ kg )M WE F T A VG b W 0T 4% L IX (427.5
g - kg ) H SO K 22 W T KR M X (4482
g - kg )P R e S e i DA b A [
BB RGP B BFIESE RARRL, BT
0 e X T v S RAGHE T I 2 KU, K B
TR FIHEE X, BRI X IR -5 T Fn 5t
NS 2% Hi DARRL, H AR R K B R X A TR
EAEYIRAEATRE T, A T R S T, AR
FEH, TR NG BERHE AR BE A C i R (P<
0.05) 5 T YR A T A BB BEFN A= 77 AR MK B, 1561
THE BN BERNE AR B B BOAR 1 B BRACR B R, X
AR PR R 7 T 5 A B B AT A BB B 9T R A 1 A
Yot /N L E i T RIS, T AR P <L
/NI 22, AT LU 53 3% )R 2 AL S AR K 43
THFERY RIS, R0 - CO, Wi FIRR 4 [ 52, LA 3t
A5 405 A0 e DL, 3 N W TR X 5 R
EZ5 A

AR HE A B 2R (N) &SR
T [ B M AR (20.20 g - kg™") 2 A ER T AT )
(20.60 g - kg™") ", AT fil 2 R Ok i A b X2 A
R =l =05 R W w51 0 58 = A | M M R 1
IKFE, A SRR A B R R, BT {4
YR A R, AW X 2 (P) &
HEEACT v E R A (1.46 ¢ - kg™') PRI 4ER
Bl AE ) (1.99 g « kg™") ) o ie ik T35 98K i JE AL
(1.90 g - kg™) P 3k —45 FLBIE T K25 1 i X KT 4
WA ZWIRH . ARWETE R, BB\ B R A
TRARMREBEIE i N P & A, (X T A 5 A Rk
BB R B TR R A G, R ELZ N
B} (Fabaceae ) #4 , 1] A3l i 5 AR HR LA ) AR 98
PR KA AT R, s8R BRI AT R,
Z WURE R[] Ry A 7=y P K, i i f R E AL
A R ORIV R 5 T B A 3 A P A
A TOUR R, R MWK B e A S IR AR, Hoka 4~
PRRFR I, LLE S TR AR 32, ok 5 A R

A A TR O A R TR RN 37 43 B 88 Isf [, 55 B2 R K i
Al DS BRI 5 A Y DR 3 T R R
LR BEFRR SEBUE F A PG o i
AR Bt HEARMRIBE AT AR B T [ A
M UATE R A 2 IR B D
ARSI LR R 28 (K) & I EIT
T E R (10.30 g - kg™ ) 2 F1 2 Fig L 7
R B DI (10,54 ¢ - kg™') '), X AT RE ST
DI TR b DX P A G, AR AR XA B
DAL IRA N, e B bR K+ HE AR
AR K SRS, HAS A A 5515
YER (545 38 b i 0 o0 2 ME AR ORI,
AN TV S S b X K AR PR Bk = 7l
T 3 AR IRV AR Y T T I SR A e X
NS B R K i AT R AR TR R AR B X
FIRBSE T HE S AR BOR RS/ BAR R, HBE
I - S E AR 1 B 2R (EL B AR B R R, A A A
RV AT Z2 | AN TRI SR 9 X5 B0 4 R SN )
WA TS JEA T AR MRAE Ry TR A 25, AR R &
sREMREIRZE AR [ HAR E Z TR,
Y A K &S T RS UG s A K
e, R A R R Y X R AR TR R
MR 5B B i A Bk e PR sk, AR AR IX i
N:KFK:PHESBHITIEED X N5 2%
T X AE YT 0 58 45 SR AT, S A B X =
TR 0 38 W DI I SR A SR AR R 25 57
MG Venterink 251 X80 50 2 FRH1 39 (8 10 K 205 e,
MN:KKF2.10 HK:P/NF3.4 0 M4 K28
R, 25 A AR X B N+ K i 3.53 ~5.67 Fll
K : P4 3.07~5.83 45 AL, Kk LA 5% IX KB 431K
2 B A A A 32 B S e A /N | ANV 52 ) 40 D
PN B AR 4 A 4 32 B BR T 3 5 0 AR AE Y X I
A XA [V RS B BAE A E 52 245 SR 4 — 3
ARG RE R 4255 (Ca) & B H{HIT
E T E LAY (8.81 ¢ - k) P R AR
A7 1L 50 FhH WAKY (24.81 g - kg™') A X K
RS VTS Sk ST AR b X R B Ca 5, X 5 RS
AU b S e i XA ) Ca & T DF IR 45 SR A6
ARBFFE XA 48 (Mg) & HEME -5 2 % 5 I8
Fasn At (3.37 g - kg ") AT, WE TR AR
Wk, Z kiR w28, HIEE S B MY AR Wi
Al At B B T T 3 R T LA A A BRI
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WAL RRET1, AR5 KR RPKE B B A Ca Mg
Er R SRR, Hh YRR TR AMORN R T AR 5
BrBoREI i Ca Mg &8, X Al RBZ Tk
TeAMANEE TR ARARAE 1LV 5 RUAE ), 65 B Wk
R, MRS R0 R0

ARG PSR R C s N.C: P HEES T4
BRHH)(23.8,300.9) 7 B T o I K B R
LRI bR (39.9.758.0) ), 5 [ B OH S 22 0 7y
Hi X AR (26.90) 2 AHIE . AN H N ¢ P @A
JE WA A KR 32 B S B BRI A e b5, A&
WEoE R YR N s PONT 14 B A K2
FPRH S N P KT 16 B A K 2 BB 24
N: P RTHET 14 H/AWNT BT 16 B, 85 Y [F) B
ZRMBERRH, AWK R N P Ry 15.95 ~
18.25, KT 753 M Ff i i H4(E (14.4) 2 Fi 4
BREG ALY (12.7) 1) HAHIGE X Ak & [ BE
M N P IEARKT 16, (UAENHENT 14~16
2 18], B A A X R B A TR B B A K 24 3%
B RR ] 3K E— 2B B0 UE T A i A 4 A 2k 22 )
BB 1 A 2538, e Ak, HE A B Be ka9 Ak K I 2 R
B
32 ERRESEPLIEESUFITERLENTK
M

ARTIRGE H ST S e b DX AR R B B
HE CAIN & 4 E s T A Bk 11 (25,71 F1 2,10
g - kg )W E T ob E B (29,51 F2.30
g kg™ ) L P SR T E 1 (0.56
g kg )™ [HKT AR (2.80 g - kg ), X
56 A JRUAEE 22 Kok g R 0 G AN () AR PR S 7 - g
P it 45 R EA - Rt 5 E L P S &
WS AR T2 BRI IT 45 4 — 3, I s
Wkt X SR IR AR TR 45 3 Wy A sh i $ 4t T
 F A A A RN ERE 25 6 SR i SR TR FH T o e
AR R B R & B R PR T
“HMETRES P AR, 3 C SRR R A
PEREEEF G Tk 3, 00 N & B0 sh s fk, M
ORI AR B C N S, XnTREEEN
TEENG Beh & SR Y, AR R R S AR
A, AN A A ) [ 0+ R &, e+
et HLT A i, ATl - R SRR 2 Rk A
AwFgEh, 13 P S EAE AT ARG B i, X
SRy RO BERR T ORIETA A KAk, Wk IR T I8 7%

Py RIS XA AN, R R S, A A T
B K Rk A A KA Rl , 1532 FR K 1 e )
TR VER, B 2 2R M e ) | SR TR AR MR A
PRV W TV ARV | A P b SRR 3z 1 T A 2
BB MRS VR IR R RN, MO
T4 P F T ALK E B

AR GE T T T S0 T R DX S TR
BB K & 8 IE 5 2% vg Wi ke b X (8.53
g - kg ) POUMIE, R T € ) 1X (10,70 ~ 17,12
g ke )PV FEHIF, R HEMP R FEORIE TR
WALFI A By b BRI A FR AN 71, ASBIF 5T X0 il £
RERR DABRER 6 75 4 3, H K & S ik T Hofl A 4 A
S, BV AE W AT S AR R, W 7 O R s 0 sk
R, (5 HHE K S RARY ) Wik, 455k
Yl a2 A B b N AR ARG . ASBFSE R, £
HE K & FE A MK A 0 R B S 1 S R T 0 A Ak
POFEREREMRX HIEK SEAGAE, HITER
7 e A TR B R AR L VT3 e v A A B
SERER , TR G BoHL ) RN [], 43
WO BRI 2 5, SR K SRR,

TV I 3k v B e b DX A B R |, B0 T2 LAl iR
HhEohE FEEAE SN Ca Mg &, AR,
4 Ca B EEMME K R DE AR S SRS TR Mg
WA L, XAl e o I R s B ROk TR
FAa Rk, 57 L B sl R K T8, =5 Y
Z KT AE AR R WOSCRR BE | SRR W B AN A
A s, DR L AEAS [ A VR A2 B B 1 P 1Y)
SRAAEZET HAN Ca® F Mg A HEPi/ER,
e 9 TN N a1 VAL Wl W e X0k R <8 SR e
iy B TR EERAR Y R RS A G W ORI A
JIrASTR], DT ol 38 Ca Mg &AL 225,

T3 C o N R ak  AZUE SRR, Rt
I B AR AR, 3 C - NGBRIRIERH L ¢ N Bk
AR ARSI C 2 Nl 17.69~27.00,
B Wi e A BRI (B (14.30) 0 AT E A X (10 ~
12) 50 JEENBBE M B Rk A TR AR AR B 1
HEC N [MIARTRAE B 225 DA LMK & B B+
BT LA, FHEC P BHECETILAE NN
PR AR, 14 C 2 P o 79.46~170.98,
B TR E (61.00) M F14 3k (72.00) B i - 2
K5 AR BEHHE C 1 P AEE B R A
Wi B fsc ey, R AE TR AR MR B eIk, T DL, 8 A B
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BINi]  E R W N TR R R S S
T4 N P oAl AE S 57 4 R 2SR A A Ak I dE
FRUT L ARBFIE R VT s A X 4 N s P
H3.54 ~ 637, HMH AL T H E (5.20) %) K 4Bk
(5.90) " X KT ARAR T 5% M 5 2 0 R b X
(6.64) 7 (@ F# 4 Frhz (0.86) Y, AHF5E R
ETRAMB BN = P e, (HX IR ERE LG
BEENGEAR, MR EN EYERET ML
IR Ay A A RT LLAE A B B R R T 3R 4
FEW TR X 43 K SR A TR K
B AFIKE B C: K N K. K: P A
EEZ T C NP &5, 5B B 1 4%
C: KN :KfqE, iS5z C N & &
e A O A TR B £ 1 K 2 P BRI, X 5%
BrE 4 P S A oK,
33 HEYMHASHEEESEFITEERNXR

IV AE RS FRT R M E ORI, 3 A
TR UIRAGEC R AW g &3, d A St A
C a5 3 C N P Ca S A77E 3 IEAHSC, i
APKERMC:P.C:KN:P5+HAERLY:
THEFEAR T B E M EE, R C: N 5+ Ca %
HEIEA G, X AT G855 W 0 R b IX AR IR AR A G
W STl X LA i R s () S O A T A A A
111 N 1A NV b 2y 4 N e [ B o - 7 I =8 2
FhHES 72X, FLWE ke 2E 355+ 20 ol A e 5 T
AR BB AR e T AR T 5 AR i
IR0 4 A A SE B T SO A R B rh e s st
HAYCE N R B R A S A F T R
BRRMISEMEARN B3, AN, A TR AR
AR LT BEEASMEE R | R 88 pH
SEPR T 2 R B (] AR Ak 2E T R AR AR Y
FSEHE ) M Ca RS 1 Ca T REWEH
(P<0.01) T AH & , Ui BH 1 Y197 3880 307 5 b DX A 4
A ICER FEMN IR, K eSS
NFI Mg &N K ¥WAMEE, R K:P 5+
BEC:PK:PREEEAMC, XA LENTR
SHAME TR AR L A AE 0 EARVE R BLI
AR — 5 E
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T VLI B SR XA B S e A v A I
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&, HE& Ca Mg, HYILHF A L1E C NP,
K., Ca Mg 7 it Ffi 8 g Pk &2 i 2 0 2h A8 b, o,
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N K R Mg & & d5 i, IRAE TR AR MR BEnE | Ca &5
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