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Abstract: [Objective] This study aimed to explore the response of functional traits of leaves and the antioxidant
enzymes of Fraxinus malacophylla seedlings to rainfall characteristics in different rocky desertification habitats.

[ Method 1 This study focused on 2-year-old F. malacophylla seedlings and adopted a two-factor randomized block
design. Different karst habitats were set up, including no stone whole soil So (all soil layers), half stone half soil Si/
(upper 1/2 was soil layer, lower 1/2 was Karst layer), and more stone less soil Szi4 (upper 1/4 was soil layer, lower
3/4 was Karst layer), as well as different rainfall time intervals of 3 days (lad), 6 days (lsd), and 9 days (lsd). During
the experiment, the growth and physiological changes characteristics of F. malacophylla seedlings in different Karst
habitats were analyzed. [Result] The results showed that under the same rainfall time interval, the root biomass of
F. malacophylla seedlings increased with the increase of rock coverage (P<0.05), while the stem and leaf biomass
showed a trend of first increasing and then decreasing. As the thickness of Karst increases, the biomass accumulation
of various organs from high to low was in the order of roots, stems, and leaves. Under a 3-day rainfall treatment, the
leaf area, leaf circumference, leaf length, leaf width, and potassium (K*), calcium (Ca?*), sodium (Na*), and
magnesium (Mg?*) contents in various organs of F. malacophylla seedlings increased with the increase of rock
coverage (P<0.05). Also, the Ssi4 Karst habitat with 6-day and 9-day interval rainfall significantly inhibited the leaf
traits and accumulation of K*, Ca?*, Na*, and Mg?*contents in F. malacophylla seedlings. F. malacophylla seedlings
adapt to different Karst habitats through various physiological and biochemical regulation strategies, including
biomass allocation optimization, interorgan nutrient transport strategies such as Na* transfer to stems, Ca2* /Mg?*
enrichment in leaves, reduction of leaf number (LN), activation of superoxide dismutase (SOD), and peroxidase
(POD) enzyme activities, and increase soluble protein (SP) content. [ Conclusion] In summary, a 6-day rainfall
interval and a half stone and half soil habitat (16sS1/2) are the optimal combination for seedling growth. This study
provides a theoretical basis for the cultivation and promotion of F. malacophylla seedlings under different levels of
rocky desertification in the southwestern Karst region. It is recommended to adopt a water replenishment interval of
about 6 days for afforestation and nurturing in areas with moderate rocky desertification.
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WEPE, PR R (MDA & &5 B IRARY HURIAVE 2 Wi . Kk, BRICA R ERE T~ B
M AT 4 e G AT 38 3 B P B8 1 PR AR B SR TR e S A 1, DT SN 2 VA 2R By e b i 2L
HEIEE L.

FIF8#F (Fraxinus malacophylla) s&A AL (Oleaceae) 4 JEIEMFrAMEY), FE 44
TR m A B X s L bk . AR A A (L & R, RS, AR
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Table 1 Rainfall and soil treatment
st AR 35 e IS 1] 1] B FLRE KB B HHEAKIRIK
Soil treatment Soil allocation Rainfall interval/d Single irrigation volume/mL  Irrigation frequency
So At 3 () 873 10
Su2 At 6 (lea) 1746 5
Sa/a EZ SV 9 (lgg) 2910 3
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Fig. 1 Effects of different Karst habitats and rainfall interval on biomass of Fraxinus malacophylla seedlings
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Fig. 2 Proportion of biomass of various organs in Fraxinus malacophylla seedlings under different Karst habitats and
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B[] (B] B R A 03 22 7 (P <0.05). 3 d FEMIIEIRGE T, EIFeAF4hE ey LCy LL. LW K& SLA [
FRAEBT I INTIG AN, 1T LN LA & LSI ITE S H s AESE T iR, 2AuTHE BRI,
HAH 39308 28 35.84 cm? J% 1.65. 6 d BERYIEIRG T, Suo B BB A4 1 LN LA,

LC. LL 2 LW 4355 So ‘i EBim 1 10.71%- 26.19%. 30.91%. 33.71% % 47.70%, S
TSN RALT Swe BIEAESE, AUV So ARSI R4 — 8 B I B E AR
Pt EABH G A R P38 . O d FERIIRG N,  EI AT i B 2 i B R T 3 n Al
IR DR, Sy VA EREEE So/b T 50%. 7E Sov Su VAT, I A I E] [A]
BN EAEFF 4T LNL LAY LCy LL. LW 2 hnfEi b miass . 580, Sae AR AERT,
FFEATFZIE LN LCy LL. LSI K SLA i B Ry I [a] (] 5% 138 i, B 9d FERI MG~ H
FEAFLI T 11X e PR 3 d B4 Y [8] B 43 73l PR T 71.43%..68.46%+58.68%-32.4% K 34.18%.

B, 3d BERYIEIFE T 390 1 R0 E R e fe i AT St R AR, 6d 5 9d &
Ji7) BI%T 81/2 FRAERL— E R R EARHT A I R IR AE K, {HAE Saia A VAR BT A

% 2 Zzﬁlﬁigiﬁ&f‘%ﬁﬁﬁl‘ﬂj [BIFE T BAFT N A MR HE

Table 2 Leaf characteristics of Fraxinus malacophylla seedlings under different Karst habitats and rainfall intervals

RI KH LN LA/ cm? LC/cm LL/cm LW/cm LSl SLM/(g-cm?) SLA/(cm?g?)
l3d So  26+x2ABa 30.60+3.95Ba 12.82+1.57Bb 5.29+0.72Bab 3.32+0.37Ba 1.61+0.24Aa 0.16+0.02Aa  6.31+0.83Ba
Si,  28+2Ab  35.84+3.44Ab  15.29+1.89ABb 6.43+0.57Ab 3.97+0.61ABc 1.65+0.27Aa 0.15+0.03Aa  7.05+1.38Ba
Sas  24+2Ba 35.75+3.89Aa 17.11+2.96Aa 6.85+0.49Aa 4.46+0.63Aab 1.56+0.25Aa 0.12+0.01Bb  8.74x0.81Aa
led So 28+3Ba  33.19+4.04Ba 15.10+2.19Ba 5.87+0.96Ba 3.90+0.45Ca 1.51+0.25Aab 0.17+0.03Aa  6.08+1.48Aa
Sz 31+2Aa  41.89+2.99Aa 19.77+2.55Aa 7.84+0.44Aa 5.75+0.71Aa 1.38£0.22Aab  0.15+0.02ABa 6.67+0.75Aa
Sas 21x1Cb  38.21+4.36Aa 16.49+2.20Ba 6.05+0.75Ba 4.97+0.58Ba 1.23£0.19Ab 0.14+0.02Bab  7.21+0.81Ab
log So 21+3Ab  25.38+2.33Bb 12.27+1.58Ab 4.79+0.57ABb 3.86+0.60Ba 1.26+0.24Ab 0.15+0.02Aa  7.00+0.86Aa
Sz 174#2ABc  30.39+2.17Ac 13.88+1.69Ab 5.31+0.65Ac 4.85+0.55Ab 1.11+0.189Ab 0.15+0.03Aa  7.00+1.82Aa
Sas 14+3Bc  21.47+2.28Ch 10.16+0.85Bb 4.32+0.77Bb 3.78+0.65Bb 1.18+0.33Ab 0.16+0.04Aa  6.52+1.49Ab
F 18 RI 85.23** 60.04** 27.92** 34.58** 13.15** 13.44** 1.45ns 1.75ns
Fvalue KH  3544** 16.43** 9.43** 14.90** 18.41** 1.42ns 2.89ns 3.41*
RIxKH 5.85** 4.49%* 5.42%* 6.26** 4.63** 0.69ns 2.55ns 2.36ns

i RPN EEbREE, FSIARKE 7RERF —

e I B W (] B8 AN R P A B () 22 B 2% (P<0.05), ANF/NG

P RE R IR R S v A 48 T A [ B R 1) B 1) 225 5 238 (P<0.05) . *P<0.05, **P<0.01, ns %7~ P>0.05. LN: M /%, LA: HEF,

LC: MK,

LL: M,

LW: M5, LSI:

MR AL

SLM: b i, SLA: ERIMEAR.

FIA. Note: The values in the table are

means * standard deviation. Different uppercase letters in the same column indicate significant differences between different Karst
habitats at the same rainfall interval (P<0.05), while different lowercase letters indicate significant differences between different rainfall
intervals at the same Karst habitat (P<0.05). *P<0.05, **P<0.01, ns: P>0.05. LN: the number of leaves, LA: leaf area, LC: leaf
circumference, LL: leaf length, LW: leaf width, LSI: leaf shape index, SLM: specific leaf mass, and SLA: specific leaf area. The same
below.
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Fig. 3 Effects of different Karst habitats and rainfall interval on potassium, calcium, sodium, and magnesium ions in
Fraxinus malacophylla seedlings

W 3R, AFESAE K D Nat Ca?* @ Natk Mg? : Nat7EAR RIS &
e i N ] TR0 T RPN ZE 7 . FARAT A TR AT K 0 Na* [z Mg?t & Na () AE AN [A] B i i
] jE) G FAEE R EZE R (P<0.05) , 2 K : Nat. Ca?* @ Na‘*lz Mg?* : Na*fEA A & ia4:
B R0 R 2 5 (P>0.05), 1M Mg?* @ Na* TEAN RIS VA1 B RTIS [a)[1bg JL 8 28 R
P B 7P <0.05). 3 d BN 8] [E]5% Sy & IE LS A4 RE K Na*ty Ca®* !
Na* /&% Mg* : Na*43Jjh 15.68. 5.87 J& 1.67; 6 d B [EIFG F, EMFF4H2E KY @ Na'.
Ca?* : Na'Jt Mg?* : Na*ft Ssu A s, HAAS 728 5.08, 3.71 J2 1.11; 9d FFRFy[E]
BT, BEARATAIEIH KT D Natk Mgt @ Na'fE So ‘& A i, IFH 20N Sue ‘& iw A4
iR 1.04 15 & 1.24 fi5. WITURY], BT S LA [R5 T A 15 K P R I ] (8] B 1 3 e 4
K*. Ca?". Mg HIWRIS AZEFFHLAR OS54, e, IEAIARXS Ca?ty Mg fIioR 125,
X KOk T2 5
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Table 3 Effects of ion ratios in various organs of Fraxinus malacophylla seedlings under different Karst habitats and rainfall

interval

#%H organ RI KH K*: Na* Ca?*: Na* Mg?*: Na*

i Root I3d So 13.93+2.40Aa 5.08+0.53Aa 1.65+0.34Aa
Sin 14.4142.40Aab 5.45+1.45Aa 1.53+0.27Aa
Saia 15.68+4.01Aa 5.87+1.51Aab 1.67+0.15Aa
led So 10.76+1.45Ab 4.70+0.73Ba 1.48+0.21Aa
Sip 11.35+1.29Ab 6.08+1.32ABa 1.62+0.31Aa
Saia 12.52+2.30Aa 7.13+1.76Aa 1.74+0.30Aa
lod So 14.46+3.20Aa 5.65+0.97Aa 1.99+0.66Aa
S 15.80+4.05Aa 5.74+1.95Aa 1.92+0.35Aa
Saia 13.16+1.33Aa 5.14+0.60Ab 1.78+0.13Aa

F {8 F value RI 7.65%* 0.83ns 4.20%

KH 0.49ns 2.29ns 0.06ns

RIxKH 1.15ns 1.97ns 0.85ns
2 Stem I3d So 6.60+0.46Aab 3.65+1.21Aab 1.15+0.14Bb
S 7.38+1.37Aa 3.85+1.07Aa 1.36+0.15ABa
Saia 7.77+1.95Aa 4.80+1.29Aa 1.46+0.22Aa
led So 5.0310.92Ab 2.98+0.58Ab 1.09+0.17Ab
S 4.71+0.50Ab 3.05+0.78Aa 0.95+0.17Ab
Sai 5.08+0.88Ab 3.71+0.57Aa 1.11+0.21Ab
lod So 7.79%£2.53Aa 4.2+0.93Aa 1.59+0.38Aa
Sz 7.80£0.79Aa 3.23+0.77Ba 1.53+0.17Aa
Sai 6.86+1.55Aab 2.35+0.26Cc 1.37+0.30Aab

F {8 F value RI 18.61** 5.50** 18.24**

KH 0.06ns 0.43ns 0.19ns

RIxKH 1.06ns 5.14** 2.64*
- Leaf I3d So 10.00+2.46Aa 9.02+0.93Aa 3.32+0.62ABa
Sz 9.63+1.64Aa 8.86+1.35Aa 2.90+0.50Bb
Sai 11.80+2.44Aa 10.45+2.40Aa 3.90+0.89Ab
led So 8.22+2.86Aa 7.36+2.51Aa 2.78+0.33Ba
Sz 9.28+1.89Aa 9.65+2.05Aa 5.11+0.73Aa
Sais 8.52+1.13Aa 9.29+2.00Aa 5.61+1.36Aa
lod So 12.29+4.24Aa 8.11+1.04Aa 3.14+0.92Aa
Sz 11.85+3.15Aa 8.43+2.47Aa 2.59+0.33Ab
Sais 11.84+4.17Aa 7.59+2.50Aa 2.90+0.96Ab

F 1A F value RI 6.13** 2.18ns 19.20**

KH 0.20ns 1.18ns 7.84**

RIKH 0.53ns 1.25ns 8.23**

2.4 TRIEREERERERR BeTF 4t hEE RS

e 4 s, AEEE

A 5 T R ) ] B o A AT 40 i PO IS AT R o A [ o IS

(IR R AV ARSI BN, HMAF4IE T/ SOD. POD. SP. Pro Al MDA ¥ EA
Wi E 2R (P <0.01). 3dFI6dMEMENET, FHFFLEI T SOD. POD Al SP A 7
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FE (P3G IIZ TG R, 9 d BN R B T~ RIBLH A [P . SR, Pro 1 MDA 55 Vi 4B 1)
B hES, FHH, 9d PR IERE Sy A R kR R, HAE S N 86.59 ng-gt
F126.47U-g% S HIEASE T, 6d FERIAIBGALEE S AEAT 2 i) SOD. POD F SP i 4 43 il
¢ 3 d BT [R) b AL B 34.91%.  24.56%H1 24.68%. Sy H AN, 6.d MR IAIBE AL (G
4T SOD. POD Al SP i s fm, HAEH 4375 363.83 U-gt. 135 U-g* Al 3.24 mg-gt.
M, WINE VR R B R AT 4T SOD. POD M1 SP IEEEYE (K 9d MG [aIFR4N) , F%
I FARFF S0 T AE P A R 2, DT 84 558 1 AT S5 v 3 (R e /0, DARIE L IE AR Kk
F, MEKFFERN K d) BAEEEABENRET, ARFgdEmEm i resos, A5T
FEFF LA K

9 -
1000 - 400 g1 peoi ¢) RI: P<001
£ 1D Ri: <001 .22z o, P e ~ 8} Ku: P00l 56
o 900 u " 350F  KH: P<001 o Rls K P00t _Bb
> goo| KM Pe001 ¢ : RI X KH: P<0.01 Ce A LT Aa
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So
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TE: SOD: MM EACHEETE, POD: W ALYIEE, Pro: HZM, MDA: N, SP: miEtEEH. T
[7]. Note: SOD: superoxide dismutase activity, POD: peroxidase, Pro: proline content, MDA: malondialdehyde, SP:
soluble protein. The same below.
A T S T A 5 e I T ) B o A AT &) e v A T D S
Fig. 4 Effects of different karst habitats and rainfall interval on active enzymes in Fraxinus malacophylla seedlings

2.5 BT REKSEIRESHHIEEE

Xf AT A A PR R BEE T EAT G A T R A, AR (] 5D R
FARAT 4 HT LB X SB J2 LN ™ A2 EL4% IE RN, #6428 & %7375 9 0.48 (P <0.01) /2 0.31(P<0.01) ,
LB BN LC Jo B HEAN, (Hidid LN MFEahsemd LC. A1, LW 5 SOD il 2 LL T
AT RB PR IERLN, [RZ, RB X} SOD f=A: E# RN, #iE &4 1.10(P<0.01),
X FRH] SOD EMERIG INBE (Lt LL fUMgH, REm#Efest RB fAR R, 1 RB BYHSINEE
g9 SOD 5. Pro X MDA A EHIEAUN, 1% SOD A HE AR, Jf H MDA
XF POD 7= A 880, IX K W] Pro 55 MDA 84 In<xF£(% SOD 5 POD ¥iEt. ME
A LLE Y, LL 5 POD X SP 247 A IERG N, FLitf Az 2 %773) 79 0.27 (P <0.05) 5 0.92 (P <0.01) ;
LW X} LA A BRSO, HigE RE0CH 1.20(P>0.05), LC @M LW XF LA P24 5400 .
AR, Pro X LN P2 AR LI B35 AR vy, kAR RE0CH 0.87 (P <0.01), X i B4 Pro 3
] 7 AT A LN A
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0.96%**

x?=65.585, df=40, P=0.007, x*/df=1.640, RMSEA=0.110, GFI=0.873, NFI=0.917

T ORI RN AN, SREIRAFRIR TN ik B 98 ROR N RN () 3 . *P<0.05, **P<0.01. ***P<0.001, x*&
ARRTIE, df FOR AR, *df FoREIERAS RS x2 52N, RMSEA FoRIE T IRIR %, GFI FRdaxt A4z, NFI #R
ARG TESR. RB: RAEWE, SB: /AW, LB: MA4)&E, TIF. Note: The orange path represents positive effects, while the
green path represents negative effects. The width of the arrow indicates the strength of the causal effect. *P<0.05, **P<0.01, ***P<0.001.
x2: chi-square value, df: degrees of freedom, x%/df: the effect of corrected sample size on x?, RMSEA: approximate root-mean square error,
GFI: absolute fitting index, and NFI: relative fitting index. RB: root biomass, SB: stem biomass, LB: leaf biomass. The same below.

5 ANIR A AR 05 K% o W I TR (BT T AR AT &0 7 AR AR P R 5 4 7 A A 1Y

Fig. 5 Structural equation model of growth characteristics of Fraxinus malacophylla seedlings in different Karst habitats and
rainfall intervals
26 TRIAREERERERTRETFNEEKRBEY

W 4 Pos, XM GET P DhRE PR R DU A B PEREAT SR s AU 27 & i
R, ANFALEET SR BRABUE RN N l6aS12> 160S3/4> 130S31a>130S112>16aS0>130S0> 190S0> 199 S 172>
loaSaao FRAMALFEM Y l6aS12, FLARIE l6aSaa, R IIIGINE T 5 FE REfL 1 FRCAT 2y i A= Py 4
i R R R B AR e 1SS R RN, 3 d BRI R] [B]RE T 1Y A A 2L REL R 1
SRR PR AUER 6 d e HAESAR, [EFRR VI B R (R F 3G I0 v B BEAL R AT e
AIAEHE 6 d A Bhr . BhAl,  SEA AR A ] 1B B8 AR AT 4 A B A BB A S

*® 4 PR A BERE L ERMEEER T B EE KRBERBST

Table 4 Analysis of growth membership degree of Fraxinus malacophylla seedlings in different Karst habitats and rainfall

interval
¥84% Index 134So I3¢S12 13dSai l6aSo leaS12  ledSaia 19dSo loaS12 lodSasa
RB 0.12 0.43 0.61 0.19 0.78 1.00 0.00 0.26 0.37
SB 0.20 0.47 0.00 0.56 1.00 0.50 0.14 0.27 0.04
LB 0.51 0.60 0.24 0.75 1.00 0.66 0.09 0.37 0.00
DB 0.34 0.53 0.10 0.65 1.00 0.57 0.10 0.31 0.00
B 0.21 0.52 0.45 0.40 1.00 0.96 0.00 0.30 0.23
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LN 0.70 0.82 0.56 0.82 1.00 0.38 0.37 0.19 0.00
LA 0.45 0.70 0.70 0.57 1.00 0.82 0.19 0.44 0.00
LC 0.28 0.53 0.72 0.51 1.00 0.66 0.22 0.39 0.00
LL 0.28 0.60 0.72 0.44 1.00 0.49 0.14 0.28 0.00
LW 0.00 0.27 0.47 0.24 1.00 0.68 0.22 0.63 0.19
RK* 0.40 0.68 0.77 0.51 1.00 0.57 0.20 0.19 0.00
RCa?* 0.20 0.36 0.42 0.40 1.00 0.72 0.12 0.06 0.00
RNa* 0.28 0.43 0.41 0.64 1.00 0.51 0.09 0.02 0.00
RMg?* 0.22 0.32 0.41 0.49 1.00 0.56 0.17 0.07 0.00
SK* 0.34 0.62 0.70 0.50 1.00 0.57 0.23 0.21 0.00
SCa?* 0.39 0.53 0.75 0.57 1.00 0.85 0.34 0.15 0.00
SNa* 0.20 0.28 0.29 0.54 1.00 0.59 0.07 0.03 0.00
SMg? 0.17 0.50 0.62 0.60 1.00 0.70 0.25 0.17 0.00
YK* 0.31 0.60 0.83 0.36 1.00 0.53 0.31 0.13 0.00
YCa?* 0.39 0.58 0.67 0.40 1.00 0.72 0.17 0.10 0.00
YNa* 0.34 0.62 0.51 0.69 1.00 0.73 0.17 0.06 0.00
YMg?* 0.23 0.27 0.41 0.27 1.00 0.88 0.12 0.00 0.00
SoD 0.23 0.57 0.79 0.49 0.88 1.00 0.27 0.17 0.00
POD 0.34 0.52 0.72 0.44 0.80 1.00 0.48 0.24 0.00
SP 0.16 0.58 0.90 0.28 0.84 1.00 0.20 0.13 0.00
Pro 0.97 0.95 0.73 1.00 0.98 0.51 0.66 0.33 0.00
MDA 1.00 1.00 0.86 0.98 0.96 0.64 0.73 0.27 0.00
Y18 Mean value 0.34 0.55 0.57 0.53 0.97 0.70 0.22 0.21 0.03
HeFF Sort 6 4 3 5 1 2 7 8 9

VE: #F DB. TB. RK*. RCa?*. RNa*. RMg?*. SK*. SCa?. SNa*. SMg?*. YK*. YCa?*. YNa*. YMg? 7 HlAzEHh I
e, BAEYE. KSR, R Ca & &, il Nar &, MR Mg &, ZKERE., ZCaFi, ENa g &, ZMg? & &,
KR, I Ca? g, M NatfrE. M Mg &, Note: Inthe table DB, TB, RK*, RCa?*, RNa*, RMg?*, SK*, SCa?*, SNa*, SMg?*,
YK*, YCa?*, YNa*, YMg?* representing aboveground biomass, total biomass, root K*content, root Ca?*content, root Na*content, root
Mg?*content, stem K*content, stem Ca?*content, stem Na*content, stem Mg?*content, leaf K*content, leaf Ca?*content, leaf Na*content, and

leaf Mg?*content, respectively.

3 i

3.1 FRIAREERIERER T BT e EE KM A IR E

AR DY RE R R EAR, &8s B A E T SR A SR e
FEIXTABETEH,  ARRAT S AR AP0 B e T R B IR T3 K, SR DU e KR s 3
d A1 6 d B9 A RE 4 LA T FARHT 4l S E R AR R S BV AR % (&l 1e), 5 Zong
AN Shilolgt FEA5 RARCL. ATRER TS, MY REATSRGHR L 7R M A6, (HA5E
BT B S AR S, BET I R — e R RERZ /K 7 (P aa . S0 v B R W B e
B, fE AT A RES AT AR, (EEEIR AR, (AT AR A B RG R
o {HAE, HEATRAL(Sau) AL EEHT R AN AT 2 i 2. HEMEARER (& 1b, K 1o,
5 Wu S FE S5 R — 5 W] RGN A R L Ja HRIEVE B R &, IR T 3K )
LIRS SE, BE BT AR BEZ R, Bk, ] A AAT SRR I R . M
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K ERAT SR A B RAE A AR IAS RIS & Sue M Saw HIEAESE T, HH
FE40TE & 28 B A B Bt S BRI O . 25 M (8 2) , 5 Zheng 250815 50 45 31— 2
X RE R YA NOIR ZK 9 5750, HAEHYIAR S04 ke 20 8 e 528 ER, Hi, E4
AR A — R AT SR, BT 2 (3R 0 LA AR, MR T LBy e i o, e
AT T B IR A1

AR (LN LA LC. LL. LW T8 52 138K IR s, 5 PRI
AR £ () LR R AR K S AT, ARFRAI, 3d5 6dBEMIFEE K, Su A
AR AT ZN T LAL LCy LL K& LW [W2EK, {H 9d BENTIAIRE Sai 7 A ZLRR T HH B0
IR (3R 2). ARG FAEF B TR IR R, HAR R AEK, ¥ RKFRaRImf,
[F I IR 2 175250 5K 4y, b it MR R 6 70, IS s = 7 57K 5 1)
BEJT, N AR KR R R, (R B S LAL LC. LL. LW 38K, ST,
2 K [ IR [R] (A1 (9 dD, Sai B I ZLBR T AT S i MR AR B 2 52 241 (3R 2).
TXT] BE S LA PR TN (1B, FE A B () SR AT 2K 7 B 78, 0 b2 5 5 R 3G sk 4 sk T — b
FRACIRAS, W FECE KB, X MR s 5 v SRR 55 (1) 2 K AE 3R 4y B
Z SRy FERIAEE N BIREIAEAL . T AT Bl E N RO AR A, I ek i B, G/
BRI K728k (R 2); WAWREE BAeHFIAH B SRR RIS, MHRR 7SR H
FHRT 7K 5y DATE 7K 2 I A — 2 R K R, A A 2 K oK 52 38 7 E 4
32 TEIEBREEAENERTERITNERISE

WREFIGE, WK Ca?*. Nat. Mg W E KR EMEZ LR, “HEYEZhia
I, FLA 5B 1) (P 2 R DU ) B A A AT LAY, K. Ca%*. Na*. Mg255i2i%E
WA T A R Be (e S A B &, AT IR 4B K (FOX S B iR AR Bt 2 it ik
—EMETEE, JUHZ Nat. AFFRRM, 3dBEMEEE T, B2 K Ca?t. Nat,
MQ*7E Sai i B3 PR A (B 3), FIREAE 3d BERY IR R JE T =R B I H. Sa 5 AR
RETEEABEKX, HAARE, 2N EE A hal s shiEig, s adh
Ca?*. Mo 55 J5 AR ) RVRE TR Ak, e B I S B IIA L R 2 s A R 2 IR E
WG Hean AR K28, ax e g DU Rl i i O e S A e g K
MR, JFH, WRENE, LHKRPOEEIEANRE, HTAERRRR, KRk
P, TG BT AS B BOIE, YNGR NIBIEE, 2 RT3 B 7R 4 FF
K4y, BEMIREEHEYATTRELRL, RN K5 Nat i3 7228 TR RE R AL 2k
JR ELA AR, TS B K5 Nar fEGN B (1 45 & 67 55 b 27242 5 4, {2 Nat AN e R K*
FATAE AR BRAE A D RE, AEIE KRR SR KRR, 40 N AR Bl 2 2 2 ma 2l Jf:
H, NatR R Z oo Ky Ca?'s M2 A48 ht/EH, Bt K - NarE 2 HI T 555
PEREZARFRR, AR, SR AR, 22 b K INa EAR U, SN
FIRRB G AR GR 3, XRW M EE S KRSCRE DX Nat iR
2, WIS RPrvE. tAh, Han 2L 55 L0, WY AAER: 3 S 1RRT S ReEk
()P, 8 2 d e B2 N R TG 3R RS 2 FOOR BT ME o ASHIF TR I, SN A VA AR
B AR HE KY. Ca?*. M@ & PH BRI (B 3), %45 it —5 30 FF Han R8I S . A
FIA AR EE N, A4 2T NarSEm TESH (B 3), XRH a4 ik
W 5HH £ Natde s, Yl |54 EH], o Natizg b m 2 dizt, Mimmsb
MR 2 B0 DM I ARAT S i AR, 245 R S 400 W EPIE — 3.
3.3 TREIEBREIENMEMERT BTSN S LSS

SOD. POD YAk MGk B 2 1 H Ry H, 17 SOD &40 N i A A HIEE, #H
B O AL Ho0oB%0, MDA 28 i iR AN AN IR B R i B AL FI 7=, iR i S Ak 7K P4
VBN AT TS B I FE T 40 B 0 (48 An B ARFFC R B, 3d F16 d FEMIAIRE ., AT
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4114 SOD. POD A1 SP A ¥ )5 B RIS g K (& 4) , iZ40R 5 Yin FRARE T —
XA RE R AT RS N AR AL T — Rl K 7 RESRRES 5 M0 7K 70 e SR il 1) T A 2 A e 4
MRS, KEMRIE A EYI AR . A0z LR A i A S e i aa B33, i b
SR B2 B iS5 POD. SOD MRS R WA 1 24T RIS, AT
Hytiige . ehh, HEYWAEN RS SP & Bk INH AN ES, A4
FEABE N R P S PRI I TR IR Y S A W 2ESE T, FAEATZ)T MDA 1 Pro & & i
m (B 4D, X5 L SERIE g 2. RWIE BRI (][RI RG . S W R S iR )
AN R G e BN A S5 4, (MR SR AR RIS AR S T BB, SBOCE ORF
fift, SRR AR DS, BRI IR 0 RIS, AT A1

4 %5 %

FIA A4 B I AR Y B O A R AR 5 B 2 A 2 B 0 5 6 25 1 D) R A [R5
RS M EIBRNE ARG, BREMERS SRR RE LTSN, 6d5 9 d R
B N E AL (Saa AWAERD RIS DA IR R &4 E K Ca?*. Na'.
Mo> & B R . BhAh, FIARAT 4 e SR A B R R s R RS B Nat [ ZE %S
Ca2* IMg?* 1EM & 5 K s DAL B 22 55 (SOD. POD Al SP) S I %} 5 ¥ 4 [ J5 52 84
WFFE R, leaSwz (6d BERNIEIBAAIE AT LA At A KA S, FREAEL (Sw)
iGN (6 d) R AR AR E S X ARG ST BT 4
(PIARES AR SRt T B AR, e B A A X IR 6 d 2 A5 (R K TR B idE 47 3 MR
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