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microbial transformations of C, N, and P) help to retain added nutrients and minimize losses due to leaching and erosion. A
sound understanding of nutrient cycling in different types of forest types is helpful for forest management, vegetation
restoration, and reconstruction and understanding of forest succession. In the present study, three forest types ( plantation
forest, secondary forest, and primary forest) in depressions between karst hills in southwest China were selected. Along the
gradient from plantation forest to secondary forest to primary forest, human disturbance tended to decrease. The biomass and
contents of nutrient elements in different forest compartments were investigated to study the nutrient element cycling in these
forests. Forest biomass was investigated using the standard-timber and harvesting methods. Nitrogen (N) , phosphorus (P) ,
potassium (K), calcium (Ca), and magnesium ( Mg) in the tree layer, grass layer, shrub layer, and lichen were
measured. For the tree layer, the nutrient elements in leaves, boles, branches, and roots were separately measured.
Nutrient contents for various organs in the three forest types were in the order leaves > branches > roots > bole. Nutrient
contents in the understory layer and litter layer were higher than those in the arbor layer, except for tree leaves. The contents
of K and Ca were highest among the five elements, followed by N, while Mg and P were the lowest in various components.
The total nutrient contents were 4540.30, 2107.09, and 719.51 kg/hm” in, respectively, primary forest, secondary forest,
and plantation forest, which accounted for 88.30% , 79.57% , and 62.60% of total amounts, respectively. The arbor layer’ s
nutrient contents accounted for most of the total. Among the five elements, the K content and annual accumulation rate in
the arbor layer of the plantation forest were greatest, while the Ca content and annual accumulation rate in the arbor layer of
the secondary forest and primary forest were greatest. Both annual absorption and annual returns of the five nutrient elements
in the three forests changed in the order secondary forest > primary forest > plantation forest. The annual absorption rates
were 418.80, 271.17, and 148.79 kg " a™' for, respectively, secondary forest, primary forest, and plantation forest. The
annual return rates were 182.98, 111.43 and 43.37 kg ™ a™' for, respectively, secondary forest, primary forest, and
plantation forest. The nutrient utilization coefficients in the three forests changed in the order plantation forest > secondary
forest > primary forest, while the order was the reverse for the cycling coefficients. The recycling periods changed in the
order primary forest > plantation forest > secondary forest. The present study revealed that nutrient cycling was relatively
slow in forests of the karst areas. Since the three types of forests covered a gradient of disturbance, our study showed that
nutrient contents sharply decreased with disturbance. Therefore, it is crucial to reduce disturbance in order to sustain

nutrient elements and facilitate karst vegetation restoration.

Key Words:; nutrient elements; biologic cycle; depressions between karst hills; forest types
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Table 1 Basal situation of the six vegetation communities
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S . Fay/ &
forest sinensis (Linn.) Beauv.)
i) £z 7 I L -
Eucalyptus 5 S Wb 382 (' Oplismenus compositus 75 i 40.7+2.8 6.0+1.2 1250
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Table 2 Nutrient element contents in different organs of arbor layer under different forest types

FRARIE 1 BRI PR BFICE & Nutrient element contents( g/kg)

Forest types Community types Organs N K p Ca Mg 411 Total

N T#K Plantation forest Tt Toona sinensis I 22.33 23.69 3.71 15.84 1.65 67.22

T 2.02 12.98 0.64 8.94 0.48 25.07

54 5.73 18.54 2.82 17.72 1.63 46.43

R 3.86 15.58 1.21 12.54 0.92 34.11

B 8.48 17.70 2.10 13.76 1.17 43.21

¥eWt Eucalyptus spp it 9.54 19.45 0.01 15.76 1.29 46.06

+ 1.29 12.58 0.27 8.53 0.70 23.36

051 1.57 12.74 0.20 15.84 0.49 30.84

Ui 1.43 13.84 0.15 11.68 0.77 27.87

BIfE 3.46 14.65 0.16 12.95 0.81 32.03

iy 20.87  18.47 1.42 21.35 6.26 68.38

WA Secondary forest I\ Alangium chinense T 3.11 9.95 0.30 8.45 1.19 23.00

(57 7.29 13.24 0.59 15.20 3.13 39.44

Ui 7.67 11.16 0.48 20.61 3.73 43.64

BfE 9.73 13.21 0.70 16.40 3.58 43.62

FPHHi Toa orientalis s 16.99  20.40 1.41 29.67 6.60 75.06

r 6.57 11.14 0.33 8.58 0.77 27.40

54 9.79 18.21 1.46 12.69 2.65 44.81

i 6.42 13.81 0.68 18.70 2.50 42.11

¥iE 9.94 15.89 0.97 17.41 3.13 47.35

JEAM Primary forest SRIGM Radermachera sinica W 21.10 20.94 5.07 30.67 5.83 83.61

+ 2.75 11.44 0.73 4.03 0.56 19.50

54 5.39 14.94 1.69 6.00 1.79 29.81

R 3.83 13.46 0.79 6.04 1.17 25.28

¥l 8.27 15.19 2.07 11.68 2.34 39.55

W Platycladus orientalis W 10.66  15.63 0.82 34.52 3.34 64.97

T 1.75 9.15 0.14 10.78 0.29 22.10

053 4.50 11.95 0.30 22.87 0.73 40.36

Uil 2.58 9.99 0.18 12.70 1.89 27.33

¥IfE 4.87 11.68 0.36 20.22 1.56 38.69
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Table 3 Nutrient element contents of understory vegetation layers under different forest types

SHAT Forest types REZET Community types Bk EFILE S Nutrient element contents( g/kg)
layers N K p Ca Mg &t
AT Plantation forest Fhl Toona sinensis FAJZ Shrub layer 10.66 3451 230 1090 3.60 61.95
EH#E Bryophyta 9.62 2465 205 929 4.00 49.61
P75 ))Z Litterfalls layer 847 1930 1.61 2611 1.79 57.28
Ml Eucalyptus spp A2 Herb layer 7.69 18.00 0.28 1240 1.59  39.96
FAJZ Shrub layer 642 1699 025 592 1.10 30.68
PHYEYI)Z Litterfalls layer 7.32 1033 0.16 1292  1.02 31.75
YEMK Secondary forest J\FA Alangium chinense HEKJZ Herb layer 13.56 19.45 1.00 18.47 5.18 57.66
FAJZ Shrub layer 1472 27.94 115 21.15 12.38 77.33
JHYEHY)Z Litterfalls layer 12.48  11.25  0.69 21.63 4.04 50.09
14 Troa orientalis HEAKJZ Herb layer 14.87 18.71 1.41 2325 499 63.24
FAJZ Shrub layer 15.18 27.51 1.39 15.62 7.05 66.76
JHYEY)Z Litterfalls layer 17.67  12.00 1.09 41.42 446 76.63
JEAZAR Primary forest ¥ GM Radermachera sinica FEAJZ Herb layer 11.88 2436 249 17.55 3.43 5971
FAJZ Shrub layer 12,73 29.27 278 11.19 441  60.37
JHTE )2 Litterfalls layer 16.58 14.25 259 3048 3.25 67.16
A Platycladus orientalis A JZ Herb layer 6.92 15.03 044 2354 290 48.83
A JZ Shrub layer 11.18  17.48 0.57 1529 4.92  49.44
JH75Y))Z Litterfalls layer 1025 10.41  0.39 3040 2.04 53.50
B Bryophyta 16.93 11.21 0.65 36.15 6.08 71.03

R4 TRLBEBMRFTAEEFTERRE

Table 4 Nutrient element accumulation of arbor layer under different forest types

BRI R

E7/ s

TR ﬁf?@%ﬂ B Biomass Nutrient ele;rnerlllt azccumulatinn
Forest types Community types Organs ( Vhm?) (kg/hm™)
N K p Ca Mg At Total
N T.HK Plantation forest — #&#% Toona sinensis nf 0.96 21.41 22.72 3.56 15.19 1.58 64.46
+ 2559  51.62 33221 1650  228.82  12.32  641.48
053 3.31 18.93  61.26 9.31 58.57 5.38 153.45
i 8.58 3313 133.68 1042 10757  7.90  292.71
] 38.44  125.09 549.88  39.79  410.15 27.19  1152.10
i nt 1.65 15.72 32.05 0.02 25.98 2.13 75.90
T 5.02 6.48 63.18 1.35 42.85 3.51 117.38
Eucalyptus spp 5 1.04 1.63 13.22 0.21 16.45 0.51 32.02
i 2.21 3.16 30.61 0.32 25.83 1.71 61.62
¥){E 9.92 26.99  139.06  1.90  111.11  7.86  286.92
KA Secondary forest /NI Alangium chinense t 10.23 213.46  188.95 14.49 218.41 64.07 699.38

T 25.99 80.80 258.58 7.73 219.66 31.01 597.78
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‘ - N - . ERIURR R .
?)TVM\%'L%EQ ﬁ?@%ﬂ B Biomass Nutrient ele;rner}llt azccumulatlon
Forest types Community types Organs ( Vhm?) (kg/hm™)
N K p Ca Mg At Total
ke 17.89  130.32 236.83 1048  271.83  55.96  705.43
i 11.46  87.86 127.90  5.53 23625 42.70  500.23
¥){E 65.57 512.44 81226 3823  946.15 193.74 2502.81
i - 2.16 36.77  44.15 3.05 64.21 1427  162.44
I 22,89  150.46  255.00  7.60  196.35  17.53  626.95
Itoa orientalis 053 8.01 78.39 14589  11.70  101.68  21.27  358.93
Uil 13.37  85.82  184.65  9.04  250.05 33.48  563.05
¥l 46.43 35145 629.70  31.39  612.29  86.55 1711.37
JEAAR Primary forest S M Radermachera sinica it 1.28 27.07  26.86 6.50 39.35 7.48 107.27
T 5.05 13.87  57.74 3.70 20.32 2.80 98.44
53 19.67 10599 293.85 33.34  117.99  35.14  586.30
i 8.57 32.80  115.37  6.74 51.80  10.06  216.77
¥l 3457 179.73  493.82  50.28  229.46  55.49  1008.78
WA Platycladus orientalis it 32.41 34547 506.64  26.56 1118.58 108.16 2105.40
+ 142.26  248.48 1301.29 19.25 153324 41.76  3144.02
53 32,56 146.50 389.18  9.85  744.76 2391 1314.21
i 55.19 142,19 551.25 972 700.73  104.31 1508.20
B 262.41  882.64 2748.37 6538  4097.31 278.13 8071.82

222 MTEEFTRERHER

W ST A\ A [R] R R ZR AR VR AR T 2 ALK S FJRVE 2, iAo 2R 2 AR S B8 2
AN[F RIS BT AR RRIE RN VR IR BT A [R] , SRR AR T 2 B 520 AR B 5 0 A A A Al A, i 5 n]
DL ARRIZEEIZEBEE AR T 2 37 0 BB B i 1 12.19—483.62 kg/hm® 2 [] | Ho il b1 J5 AR bR B A )2
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AT T - 15 00) 22 By Bl - SJE R B 38 0 & e S i 5 N SR AR K SRR TE Rl R
A S TR FE HG T3 0 5 Ca & BEAEMIAART 3% 38 b W) 6 i T AW I TE B AE AR I I rh R IR B +
SETR L B AR AT A WY 8 A e A R AR 7 L R ISR B B - SR B B3 s i R Mg B TR A
AR b R IR SRR R, 5 FE FROTRIEA RSP SR AT ES S RIESU P Sk
1%, /\ AP AR RIS G DL Mg 5 e fc i, IR DL Ca & b fe sy , M HABERTE NI DL K S mfim . TEw M
EOREET 5 MR e E S B INHET N : K>Mg>Ca>N>P ;76 /\ AR BETS o 230K . Mg>Ca>K>N>P
TSR BEE T RN Mg>K>Ca>N>P; i A% U4 . Ca>Mg>N>K>P
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Table 5 Nutrient element accumulation of understory vegetation layers under different forest types
) o Iy HIEICHE LR B Nutrient element accumulation ( kg/hm?)
ARG Ei%?é’ﬂ =2/ Biomass e
Forest types Community types Layers ( vhm?) N K P Ca Mg Total
N TR itk B )Z Shrub layer 0.84 10.4 31.18 2.07 10.65 3.02 57.31
Plantation forest Toona sinensis B EE Bryophyta 1.18 11.35 29.08 2.42 10.96 4.71 58.52
JH7EY))Z Litterfalls layer 0.57 4.98 11.71 1.19 14.75 1.06  33.68
FERf HEARJZ Herb layer 7.69 354 12591  1.61 78.48 8.74  250.14
Eucalyptus spp FEAJZ Shrub layer 10.7 70.75  186.92 2.43 71.2 12.7 344.00
JAT%Y))Z Litterfalls layer 1.67 1222 17.26 027 2159  1.71  53.05
WA J\FAR HEAJZ Herb layer 547  61.98 922 487 101.78 25.16  285.98
Secondary forest Alangium chinense A JZE Shrub layer 1.05 15.53 35.06 1.22 15.28 8.29 75.37
JH7EY))Z Litterfalls layer 2.65 35.62  31.04 1.9 61.21  11.41  141.18
il K2 Herb layer 436 6632 81.02 591  102.94 21.69 277.87
Itoa orientalis BEAJZ Shrub layer 1.13 17.3 32.46 1.6 17.17 8.22 76.75
JAT%Y))Z Litterfalls layer 293  51.83 3519 3.8  121.48 13.09 224.77
JEEE AR PaEx ) HEAJZ Herb layer 8.73  94.14 20677 20.84 13531 26.57 483.62
Primary forest Radermachera sinica A JZE Shrub layer 1.53 22.23 50.23 4.71 17.6 6.33 101.09
JH7EY))Z Litterfalls layer 1.22 2018 1734 3.15 37.10  3.96  81.73
IGE] K2 Herb layer 7.52 4251 104.1 286  179.54 1774  346.75
Platycladus orientalis HAJZ Shrub layer 0.26 2.87 4.75 0.15 3.37 1.05 12.19
JAT%Y))Z Litterfalls layer 1.74  29.49 1952 1.14 6298 1059  87.63
E#¥ Bryophyta 264 27.03 2747 104 8020 539  141.13
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Fig. 2 Soil nutrient comtents of diferent forests
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2.4 WEHTRRIE A HUAS [F) 28 B ZRME 28 R G A Z IR IR 0 TR R A

BRI T N TR R AE R A MR S R G E B8 R 0 R B 143508 £ 16.98 t/hm” |
16.75 t/hm’® | 16.884 t/hm’ , Ho +18)2 FZEFE TR BN 15.83 t/hm® [14.10 t/hm* [11.70 t/hm*, JFAE MK
FIRAEMBIAEBEZIILL Ca Wi fi i, 2B IR U R HEF 1 - Ca>K>N>Me>P 3 i A T AR DL K 7 e 5, 4585 97
JCEHEF A . K>Ca>N>P>Mg, H LU N g fm, AFEIZSBI R IR Z A B R R 52 RIS —5L,
HAEARRLL Ca R, % TR HEE M : Ca>Mg>N>K>P 3 YR AE MR DL Mg P i, Ca S IR, A
K, HHET H - Mg>Ca>K>N>P 5 1A TARLL K i fe e, HHE T R . K>Meg>Ca>N>P, 5824, AT
IR TE ) 245 B R0 W o A — 50 M AR MR R A MRV 90 )2 -5 AR B, RS 2 AR B, Ca Mg P TR
A5 KT F N A4

Fo6 BHBENEMARRKESREFRTRRESHE

Table 6 Nutrient accumulation and distribution in different forests of in depressions between karst hills

e HIFLHK

ﬁfiﬁfﬁes Ejﬁs Biomasi Nutrient element (kg/hm?) ’/ij;
(Vhm™) K p Ca Mg
N THR Y 34.59 141.56 502.27 38.86 369.63 35.52 1087.84
Plantation forest V&2 0.83 9.56 16.95 1.71 28.53 2.89 59.65
SRe: 975 646.63 481.07 6602.57 2940.92 5161.79 15832.97
Rt 35.43 797.75 1000.29 6643.13 3339.09 5200.20 16980.46
WA T 62.00 512.50 841.34 41.61 897.80 171.82 2465.07
Secondary &Y= 2.79 43.73 33.11 2.54 91.34 12.25 182.98
forest 32 1104.81 248.01 2076.71 5058.32 5615.21 14103.06
Rt 64.79 1661.04 1122.47 2120.86 6047.46 5799.28 16751.11
JEEE AR iR 158.38 626.80 1813.78 72.67 2362.78 197.95 5073.99
Primary WIEY 2 1.93 23.61 22.41 2.09 58.65 4.67 111.43
forest fnntz =] 1041.93 64.48 1534.02 5310.26 3745.15 11695.84
Rt 160.31 1692.34 1900.67 1608.79 7731.69 3947.77 16881.26

2.5 WERHTRRIGE AE AN [F) R R AR U5 5 SR T R AE WA A

BIRICR YRR AR AR R 3 iR s £5 Bl 8 37 0 R B — 3840 FH T4 U P i A7 7
K, [R5 — 043 T Z @ AL PR 5 ) 5306 B KRR I i 4 5 RIS A7 FR R AE 3 NI (AT A
NIRRT R =AF R +FAR N T2 S AR BRI ARBIR SR O T B TE P IR E | 2 L SRR AR A
] — BRI VR Z A e — 225, 3R 7 v LU &8 B 3R T R AR /3 A 7 132.16—498.75 kg/
hm? « a, I /AP >GHH > T AL > T 5 42 9 38 5 ) 73 A7 7F 33.68—224.77 kg/hm” - a, £
SIS N FAR S TSR >, AN [ AU ZRAMES 97 0 K 1) A WG RN AR I S 25 SR ok 2 s T AR
P> TR AR Ui 3 591 4 0 418.80 ,271.17 F1 148.79 kg/hm® - a; AR UT A3 51 4 : 182.98 | 111.43 Fil 43.37
kg/hm® - a,

PMABRGE ST R YRR RRE AT LI3E 3 ) F R IR PR R0 R G e ) ofe sz e, o BT R0 A 7
i ARAARAE T 7253 F ] R A TE 0.05—0.56 , R IR S\ A0S 32 RS T b >, 96 38 22 8003 A
£ 0.25—0.64 , F I A > 32 A SMUAT Kb > />4, 8 6 B[R] 73 A 7 5.43—59.69 , R I A A1 >F
>/ \SHBS S GRS S AR AN RIS ZRAR SR 43R FH R BRI N TAR(0.35) >IRARR(0.20) > [ A K
(0.10) ; FEFR R EONAH KL , A EAERR(0.48) >TRAEFR(0.46) > N TAK(0.30) 5 FAHE I 6] Ky JB A= K (37.32) > AT
M(18.63) SIRAM(13.93) , MEHTRFIGE N IR S R G AT E TR TR BRI H R IR R B BN
N(0.26.0.51)>Ca(0.23.0.47) >Mg(0.21.0.42) >P (0.19.0.37) >K(0.17.0.29) , J& %% i [6] W44 47 40 52, Ky
K(37.93)> P (24.92)>Mg(19.93)> Ca (18.46)>N(15.01)
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Table 7 Biologic cycling of nutrients of different forest types

Fu ey LS Wi H agt
Forest types Community types [tem N K P Ca Mg Tr"olal
PN R G (kg/hm? - a) 12.51 54.99 3.98 41.02 2.72 115.22
Plantation forest Toona sinensis I8 (kg/hm? - a) 4.98 11.71 1.19 14.75 1.06 33.68
Wit (kg/hm? « a) 17.49 66.70 5.17 55.76 3.77 148.90

GEES 4 0.14 0.12 0.13 0.14 0.14 0.13

(Y 0.28 0.18 0.23 0.26 0.28 0.25

)i ] 8] 25.11 46.97 33.46 27.82 25.75 31.82

i3] R (kg/hm? - a) 9.00 46.35 0.63 37.04 2.62 95.64

Eucalyptus spp 384 (kg/hm? - a) 12.22 17.26 0.27 21.59 1.71 53.05

Wit (kg/hm? « a) 21.22 63.62 0.90 58.62 4.33 148.69

FI &% 0.79 0.46 0.47 0.53 0.55 0.56

(Y 0.58 0.24 0.27 0.36 0.32 0.35

Jif st ) 221 8.05 7.15 5.15 4.59 5.43

AR ISR T (kg/hm?® - a) 73.21 116.04 5.46 135.17 27.68 357.56
Secondary forest Alangium chinense A& (kg/hm?* + a) 35.62 31.04 1.90 61.21 11.41 141.18
Wi (kg/hm? -« a) 108.83 147.09 7.36 196.38 39.09 498.75

IEES 0.21 0.18 0.19 0.21 0.20 0.20

(EEY 0.33 0.21 0.26 0.31 0.29 0.28

JEV G k[ 14.39 26.17 20.09 15.46 16.98 18.62

B R (kg/hm? - a) 23.43 41.98 2.09 40.82 5.77 114.09

ltoa orientalis 355 (keg/hm? - a) 51.83 35.19 3.18 121.48 13.09 224.77

Wi (kg/hm? « a) 75.26 77.17 5.28 162.30 18.86 338.86

IRES 0.21 0.12 0.17 0.27 0.22 0.20

TEIFREL 0.69 0.46 0.60 0.75 0.69 0.64

bt ] 6.78 17.90 9.86 5.04 6.61 9.24

JEAE AR SR TR (kg/hm? - a) 8.98 24.69 2.51 11.47 2.77 50.43
Primary forest Radermachera sinica JHif & (kg/hm? - a) 20.18 17.34 3.15 37.10 3.96 81.73
Welirit (kg/hm? « a) 29.16 42.03 5.66 48.56 6.73 132.16

FIH &% 0.16 0.09 0.11 0.21 0.12 0.14

(EES4 0.69 0.41 0.56 0.76 0.59 0.60

R A] 8.91 28.47 15.96 6.19 14.01 14.71

ke R (kg/hm? - a) 29.42 91.61 2.18 136.58 9.27 269.06

Platycladus orientalis ~ JAif# (kg/hm?® - a) 27.03 27.47 1.04 80.20 5.39 141.13

Wi (kg/hm? - a) 56.46 119.08 3.22 216.78 14.66 410.19

e 0.06 0.04 0.05 0.05 0.05 0.05

TR B 0.48 0.23 0.32 0.37 0.37 0.35

JRE I (A] 32.65 100.05 63.01 51.09 51.65 59.69

3 Fig5itie

AR AR Z R 10 FR 0 R & 1t T A SR s i A 22 57120 W3R e DA 3o b S ]
RIUBMBEE T AR AR E I E IR LR & i, TR AR 48 B AN R RS AN R A B 22 5, B4 o R 1A%
B AR AW, =S A YR B 0 R USRI R A48 B, A IR0 R & i AR R, TR A3
oo A BN REBR , RZROER I WA RS INMCR & Wi, AU wm ] AR ZR 1%
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BIRITE TR/ I/MET I SE SR> T, AFEZRBHEMTTAR S AP ER TR R K Ca i N & JE
HP Mg fefiK, W R AR AR [ 2R R BRIV AR T A B 2 RIS W 2 B s e R & iy (A h T
MRS 2% A B R (R R A B RS IR R R A EEER

BFRITRENR BT A R R R AR E T EFRITR NS i MRS B AR RITIRE, it ik
P E R 2 4 A9 43 B 20 (R A i B A BT P i S AR 4 (R 7, X s B T 3R 4343 e 5 AR i 1) o LA 3R
KIGATE ) AEAHFSE b Wi AT L 3 A ZRAMRBE IS T A2 35 00 A 8 AE 719.19—4540.30 kg/
hm? 2Z [i] , SRR N S A RS U AE MRS TR, 23 301 i AR A3 35 43 B B 1Y) 88.30% ,79.57% il 62.60% , 3 W]
TeARZAE N MR RGN T Z A =3 B B 08 IR0 2 5 AR 1 B 4 5 R BHAR T AR 4 2 Ak
Sy E B R A3, R ARAE AR R AR R P T 5 BRI (B LSRR I 0 S8 B R A U TR AR 2 it 2
Ui, B TE AR A P ) 5 35 A A F Hh RS 0 4 P2 B H A A 4 i T P o Bk KA 22, FE 5 R T TR A
THAEGHE BT NEE | NFARZHEFCRNB R M REZORE BT, K S, A
ARG Ca Fefm, 430010 5 A SR on R SR R MR B %211 36.98% 1 46.34% , i — LU T W& 1y
SR T M JE T T VA S A M X BRI T iR, A S M 5, A AR AR Y LA RS | R A A RS
Bl a2

TR T N AR R AR ORI A AR S R GE ) BB SR n R B 4158 £ 16.98 t/hm” |
16.75 t/hm’ 16.884 t/hm?, 1+ 38 (0—40 cm) H145 37500 it I i TAE B Z FIRE W2, 40 3 5 AR S R G
i1 93.24% 84.19% .69.28% , Hi 4% 243 5 i 6.41% . 14.74% 30.06% , J{ 7591243 9 5 0.35% . 1.09% .
0.66% , HAEBRG IR B m R T8+ b X EEAMS I AR A AR S I (L5 0—60

W+ X EEFRICRENE X RS MR 96.10%—99.38% , ¢ W W 4 7 s A Hb, + 32005 | 55y
i R, AR AR S RGN 1 FE R BN SR A MRS R A MRS N TRk, 38 I i S0 e e DA 32 s S ] 28 A1
FMAEB RG0S A ZE AR BRI AR RGN R AL 53 22 8] 1 43 i 25 S 30K, Bl 2 56k v 559
THesR B I | 38 R G BEE IR B, AR AE AR R Z 3 L) Ca I E B, K IR
2P B T AR L K I i, Ca K2, Mg 5 ik, (HE LA N IEH fiepr

FIF 250 I8 R BN R ) R R R R R S, F TS [R5 20 W R 5 5 3
25 AR FRAMEA S EAA R AT R R JERIFRAE 3570 R I AR AR VT 5 2 R o A b I
A MRS KT, R RBOWICER S I 2 e, SO 28 R GETC R AFI R B RN i R GR35 I A
YIxF i35 53 JC R WV AERE 18K A AR AR, AEART ST v, e TR I AT b N T AR R e R A R
BN 0.35 (AT 4 A4S 5ARE O TAK(0.51) BV JE A 4K (0.10) Fe A, 5 85 + e B X KSR AL Ak
(0.095) "V HHE FIBEAR T K2 [ AR ARIP X B BRAR (0.185) 1% BEWT A AR EL A #3947 RE 1 , K AR
iz B A R R RRCE . IR RS T 5 2 L, B T e R e BRI R v i % v
RN ZREGE A, FRITTE G R R I S R FEARHIE ST v, SR AR AR R AR AR 4 B 22 BIOHH o)
(0.48 F10.46) , 55 5t M S WE Wi b X D 2 A7 — ) AR S PRATE B0 22 850 (0.47) 1 B0 A 45, W) S KK T i L
L ERAAAR(0.68) 2T FIEE 4 F s IXIMAA AR (0.71—0.85) 7 s A TAKERAK (0.30) , BT H ke A T HRAEER R %L
(0.31—0.35) ") ; FEHE M6 AT 3t R SR AR LU N T MRS B3R O R 0 B8 0 . ) i TR 2 A 9 A 32 40
BRI, RATRITCR LTI — NG R IT T A1), 2 ik fa) < | 2 BH 35 40 76 A0 AC (R P 5% B3 st
B, R ) T e ZE M T i 22 FEARIESE 25 3750 A Ty K> P >Mg> Ca>N, &K B Ca N J&
e T Rp A T b R S RGBS BRI TR K R ATERTTEZ —,

W ST AR 0 AT b JER A RORIT R A T 2 i DX R SR bRR L vl D A A Sy g 7o 0 A 32 il T b o 4 Ol
W%, Z BN THRE D, FARBA T S TR w3 R ek 31 1 48 @ /K AR A DR e A A i
FRICR BB R R FRMIE IR RE AR s TR A MR 32 B — 8 I T H0E A3 30 T 44, Rk ad T A SR
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B, BAT B R I E IR R AR RO AR IR A 4, B THZAR I AL T A A RE A , () o 47 3 28 2055 DU 2R AR
L, FA B AR FRAE J7 , X6 i e e AR AR WS VR O A T BP0 e A DA M N MR 7 52 3 T
THBIRIG , NI4T BB BFEAREE R P G , oA B IESS , A RARMOR UL E SR on R AR R BE S AR R
HARBAR SR M FHBCR RIS 855, (H N TR0 B, XA ok 2 A B S 2, it
B ANTFI S B FRARIBDMES (AN TR S 5 R % 4308 PR RAAE 22 18] 28 S i) TS P R 22— 1172730 g g DA S
TIEBR LR SR AT RE SRS 22, ARMRIR PRI BE I RIS B 55 , DRI, 0 X i 30 e DA b AR AR A 25
FR GNP n] DLAERF B I7 0 IR FRRE 3 R A2 253050 YA, Sof g 0 e DA T AL VR 02 15 A A5 3R B
EHAEERE L,
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