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FEfn 350 B IR E M M) LIERBE SR m”

T ' axs”, 2 B, Ean!, Ak

(1 WEERIIFER IR 24 B, IPFITERE 010022; 2 WEEH R KAV BIAIEAABE, IFRITEEE  010018)

O AR SRR R A e R v - SRR R I A S AR AR, B I U S R A R AR A, ANET
FELLMBI TP . P E v . LS R B VD b A B IR A 45 R B v S 4 8 TS I A UM (o XD - B
T RO AR AT, I 6F 39 MR S RN BE AT e R4 S50, AR BN LB R R, il
5 RS —EL,  FRER K A R B R TR R VD H(210.28 mg/(m®+h))>E4h K [ E VD Hi(177.45 mg/(m*h))>
e[ E VD HIL(117.34 mg/(m”h))>TiShVDHI(65.61 mg/(m™h)); HHERGE & 5402 HHER Y B IEHSE, FRTshT b enE & 5%
Z KR B DA, AR BRE R R 2 KR B SUISE s WD - e LB & RN A B A B R e . TR
HEE R EE D (132 g/kg, 0.94 kg/m®) > W8S [ M (1.03 g/kg, 0.74 kg/m®) > EREEVHL (0.45 gkg, 0.36 kg/m®) > HiEhih
H (027 g/kg, 0.24 kg/m®), ELYJEATIH B ARE 2 INGEA UK & B BEZ PR AT SR T CO 4Eil 5 0 ~ 10 cm
110 ~20 em 2 A HUBRE R 535 IEMIE(P< 0.05). 25 1R, A TEMEIHBKE P bE R, X CHicn &, &
FARR N BRI AERE NG 51, MU T TS R BRI R

KR ATREWX,; i, a0, EakE; KMEF

RESHES: S157.2 CHRARERD: A

Effects of Vegetation Restoration on Sandy Soil Carbon Flux and Carbon Storage in Hobq
WANG Bo', BAO Yuhai'", LIU Jing?, LI Yuwei', WANG Chenglong?

(1 College of Geographical Science, Inner Mongolia Normal University, Hohhot 010022, China; 2 College of Desert Control
Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: In order to investigate the spatio-temporal dynamic characteristics and the main controlling factors of soil CO, flux
during the process of vegetation restoration in Hobq desert, and clarify the variation trend of soil organic carbon content and
density, the mobile dune, semi-fixed sand, algal crust fixed sand and mixed crust fixed sand were taken as the object, and soil CO,
flux, temperature and moisture were continuously measured using the static closed chamber-gas chromatography technique, and
the content and density of soil organic carbon were measured and calculated. The results showed that in the growing season, the
spatial and temporal variation of soil CO, flux was obvious and increased with vegetation restoration, CO, flux was in an order of
mixed crust fixed sand (210.28 mg/(m*h)) > algal crust fixed sand (177.45 mg/(m?h)) > semi-fixed sand (117.34 mg/(m*h)) >
mobile dune (65.61 mg/(m*h)). Soil CO, flux of the four sites were significantly positively correlated with soil temperature. CO,
flux of mobile dune was significantly negatively correlated with deep soil moisture, and were significantly negatively correlated
with surface soil moisture in other sites. Soil organic carbon content density also increased with vegetation restoration: mixed
crust fixed sand (1.32 g/kg, 0.94 kg/m>) > algal crust fixed sand (1.03 g/kg, 0.74 kg/m?) > semi-fixed sand (0.45 g/kg, 0.36 kg/m?)
> mobile dune (0.27 g/kg, 0.24 kg/m*). Both the content and density of organic carbon decreased with soil depth. Soil surface
carbon flux was significantly positively correlated with organic carbon density at the depths of 0-10 cm and 10-20 cm. The above
results demonstrated that artificial planting could promote vegetation restoration and sand fixation, which effectively improved
carbon emission flux of sandy soil, moreover, significantly increased carbon storage capacity and potential, thus could alter

carbon cycle pattern of desert ecosystems.
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MR Bl A 2 R G i B K R, HLA
TR L R KARRIERY 2 £, JEAa ek Em 3 £51, +
ekl R R CO, B, BB KRR
CO, M FZRAED, i +Hea P A 1R A4
B AR ST LY I A B A5 DA SR W o A
F ALY R A 22 T AT, R B R AN
T HERRI AT RE SR ARD . L, AR R SRR A A
AV AR BT, R A LA S AT A
ARk, R BRI Ak e & K< CO,
WP, DRI A 25 R GORRIG IR I R A Bk AT A
TF e fili b 4 285 22 40 M R ST, L HAE
SRR R T, TR R R R 44
B E AR ARAFAE , A A 3SR B T AR AR
RERMAED | IBPREAE B | FE AL B iR S R LR %
Wl BB (EYE, CREEHA B

HAT, SXTHpR . Fohb | RS A RAE R R G K
WTaki A AN TAS R L HER B NFR B
WEITR, HFEBEEP T HEIFNGESR | RS
HRFE . BREECAE R BRI S e R S
Tl A RGN N Bl AR 2 RGN B Sy, B
AR — | B A R0 AR F R,
FEEIX 4 Rk it e o5 A IR RS A 9.5%, FE
SRR R A T EE A A Rk, B
FERCIE R ShASRRAE , 5 00 9 T 3 e S
TR L TR A S XM S R B A
HALRES . R EA o EE MR X

WEXTT5E . ETFRX e, Ko rb
NGMEEMEENF X, CIFE T 2B T
Vi o it N TERE Ry | AR | e IX
iR, AR R A ARE R A S R &,
FEk—id AR, R R R R, A
B AR A F 2 5 m + S AR MR L AR R A L
Yol I+ 5Esh WG ol , W RERNE IR U Hh R A W4 e R
I I R A SR VDR S R —
HHEPE, B BESEERLL 6 253 km®, FEAL
BT NHEVIR A LR SV B AR BE N T VD X
THEABF XS, LD AR 1 R R R R S
W, BrEE Rz R QRS e E B A s
RRAE B A 45 X s @D H 3 WL 1% i %
JFE R B AS AR LR 5 IR TD - HERkE i Kbk it A By
GEE

1 #RERE

1.1 HREEHHR

WFFE DAL T N 52 IR DR 2K 22 il st 7% i
Bi, JB AR 5 AR B i B v A5 AL . BIFSE X T
i R RGMEAEE, BA R B AR R, AT
TREZX, BRI RME KD R 6.1 ~
7.1 °C, AE¥FEKE 240 ~ 360 mm, AFEIZEL R
2560 mm, 4E¥)H AL 3 138 h, AEXTEFEIN 130 ~
140 d, 4EIRGE 3.3 m/s, AFFEIX N HHELARID + 0 32,
HHERZH A B RYRL(<0.05 mm) d7 1 2.61%, HR4HvD
(0.05 ~ 0.1 mm)ditt 3.92%, ¥PHi(0.1 ~ 1 mm)tE
92.94%, FEARAYF R IPWI(Salix cheilophila) . #75%
(Caragana korshinskii ). %%%(Hedysarum mongolicum) .

115 (Artemisia ordosica) . ¥ &3¢ (Salsola collina) . 1»

Y1 (Psammochloa villosa) . % K (Agriophyllum
squarrosum)Z .
1.2 #HFMRE

TEPEAR STV AR BN T VD X, K A e O
JEE R R AE W25 B2 % BRI, KRR 2R, 4351
O shvb b, FHREE s VD L, M I AR TR A 36
AR D — AR A FARE Y, hBREY s @4 [ e v
Mo, ZNTRIE 20 a J5 MR A K S B E A T 8
F—AF R b3 B e HAE B I (DL
B [ U b, 21 152 V0 A IRAT AR VIR, 2%, B
BUAE G AT e, At ve b A o B, (R RV b
MR EW R 8 a, WRCIENBOTOIRESS L (F
LR a TN 031 pg/g, IVBCRE R SN 0.28 pg/g);
DIRA G5 B R E Vi, 17 AT VA 2% J5 T iR
SE VP MIRE A SRR GG TE e MR 3K i A ek
“UPHIE,”, Byl s b AR KRS, AR EEAR K,
PRI BRI, R CIE GE R KSR HAK 55 R
BUhE R (WEkE a TN 1.74 pnglg, hRGER S8k
6.32 ng/g). FEHIFEAIFH L 1.
1.3 SEERINE

T 2017 FFREYEKZG—10 AT+ Co,
SRR R o 18 RN RE b PN 1 45 SR X S 4H A b
He, A 3 8 2 m x 2 m SAREED, IRBRFE TN
JTA AR, IR R ARIEA: ) 1 Ak B R s R
i SIS AE AT T CO, RAE, HRASIEAH b 18 £
JETRAA(HAR: 320 mm, &5: 600 mm)FIdEEE2H i,
TOUR TRUREZ2 24 AU , B PRAR N AR S 15), R
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x1 HHERER

Table 1 Conditions of different sample plots

FEAL SR Wik MORGEIEC)  OBMER AR g R o)
BN i e e 1145 4314033 WA % 0
R 1;8:31,'322'187095,:;5’ 1123 1621154 HEHEEE Wy 0.72 £ 0.04
B B [ 3 V0 lig:gf,/‘fg';gg,tﬁ’ 1161 44.64+678  IDHI+EEA Bk 1.53+0.32
RAHLEED  110°46728.3447E, 1118 60.32+10.11 Ui+l AKEEE. ALK 1452+ 4.11

40°04' 45.998"N

AN TERE T AR, IATREE R 15 em. BRUCRAE
B PR 2 min BF TR FIATE AL , I ) 32 J38 TR 2 K 2
T8 E, B kR R AR AR N AN R A SRS H . 15
AXF 4 FkEH 2> 9IRAE 2 Y, mFRlalRE 15 d 24 .
BRUCRAE RS ] 34 [5] E 7E 9:00—12:00 am, PARR(R RS0
W2, HIHIMAELE TR, 73007E 0. 15, 30 min
S BUTRRES 3 IR, BRIRE R RS 3 48, B8R
A 50 ml., SRAE T HONEE HA =Sl g 8%, AUk
e TR,

SAHE s 1] S 50 = AR AR A, il AR X
(Agilent 4890D, USA) lliE SRFE T CO, MR,
BRLR 7 d N2 LI AE .

1.4 TEEKBEFUNE

W 5% X N S5 B8 kL /B F 3l AR5 il R
(HOBO, USA). THOKMKF Rah&ie, 55Uk
AR AT, K5I (TRIME PICO,
Germany)573-JZ & &£ 3R &K S, £ER)
4R 0~10, 10~20, 20 ~40 fil 40 ~ 60 cm,

1.5 TEBHENE

T 2017 4% 8 A THEMb - HEH A . 7R MR b
RELIZE 3 A~ L3, w3k A2 WG, 4
SIAEFI TR 0 ~ 10, 10 ~ 20, 20 ~ 40 F1 40 ~ 60 cm
IBIREURE 200 g, R ATCYiA4E, A S5 = f5 5l
PRACPIIR R S0k, H AR5 R P AR R A -k
T S A AR I 2 A LA o it . RIS ER FHEAT)
EIE, FIMAR 100 em®, 2 EENE 3 K.
1.6 HELIE

- SR A TR A A v R B R [R] £ AR
b, THE AL R A SRS, TR AR

.
dCc 273
F=p-h-—- 1
P dt 273+T 1
A F Mg AE T (CO,, mg/(m>h)); p AFMER
BTREMEE (kg/m®); h SR R (m); dC/dt N

RN TAHPERIR s T RFEAINFERREECC) .

AR Z - HERE CO, B (C, g/(m™a)) R &
I, B SE a5 A -3 G sl DY H R
B KBS Bhnit5.

T B MU B 2 Ae B 1 A — e TR 2
AU, TR S )2 A PR
THEALT

SOC, = C;x D, x H, x(1-G,)/100 )
L. SOC; W i 2 HHEA LI B (kg/m®), CiN
955 HEA RS (g/ke), Do | )RR (g/em?),
HoW% i H)2BERE (em), G, 5% i 2R
(%)o -SRI EA AR FE R 4% T2 DL E 2R
pIIEEESS

SR KA b 8 K AR RISk T Excel B¢ SigmaPlot
14.0 B AF AT, HR ) SPSS 20.0 S A FHEATHEHH M
TEHURR /N 2 22 15 (LSD)HEA T AN [ R Ml 7] -+ 3Efik i
i KT A LR SRR AR Y 25 S e A
K5 (a=0.05), RFIXUAZE )7 22507 . Pearson A58 X%}
AR AT RE S ST o 2R Bl R PR (B AR M R

2 ZEREHSWH

2.1 R RS S R KR E F T HEFHE

WF5E X & REHBIA] 0 ~ 60 cm 38R JC % 2
S, AR IR NP A R B4 )l 25.32.24.42.25.19
125,11 °C o D - TR R 1) Z5 15 A5 10 52 B 3 1 P
ML (B 1) WSy b FIBEAS B 15 V0 - 3 oy T
VI BIAE 6 H N A), 2 [ v o AR A5 45 B [ V0 1
i R BAE 7 H R ), 2R AR X BT E
10 H I,

TP I | [ E Vb | RS R [ e v L RR A
45 R [ E VO HBIE] 0 ~ 60 em THE A K BHIC B2 5
AR BN 1 35K 81.6. 73.2, 74.6 FlI
79.0 gikg (% 2). Kb HIEEI/KERWAMMIIE, %
FEHIY N 6. 7 AR, 5. 10 A%cE, shSHE
54 B8R .
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—O—fkidit @ LHERE
500 - * - 40
(A) o (B)
400 F T s . - ‘-"!*.
- ' . 430
. s !
300 F
. g
. 3
200 ’
. o
~ 100 F
=
g 0 i
= 500 =
e &
& H
®
g 400
300
200
100
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
5-5 5-18 62 7-8 7-23 86 821 9-6 9-2510-9 10-23 5-5 5-18 62 7-8 7-23 86 821 96 9-2510-910-23
H# (1-H)
(A. TEhPHL; B. REREEVNHL; C. B EEVNH; D. RS S5S5 BEE b ib)
1 AEEHEEME TIEBRBEF 0~ 60 cm FHTIERETL
Fig. 1 Variation of soil carbon flux and 0-60 cm soil temperature in process of vegetation restoration
£2 TREHKENHE 0~60cm FHLIEESKELT W
Table 2 Variation of 0—60 cm soil moisture in process of vegetation restoration
A BT i 2] 58 V0 Hly PGS B [ E Vb TR 25 e [ 2 VD
FHEAR R BERRE CFHESRER  ERRE PRESRMER  ERAS CFHESRER  ERARK
(g/kg) (%) (g/kg) (%) (g/kg) (%) (g/kg) (%)
5 92.4+13.1 Ba 14.18 81.4+52Cb 9.03 87.5+7.9Cb 9.03 98.4 £ 14.6Aa 10.19
6 76.3+£9.3 Ab 12.19 63.3+£4.4 Bc 10.37 64.1 £6.7 Bc 10.37 62.3+5.7Bb 27.55
7 66.6 £4.3 Ac 6.46 41.1 £16.9 Bd 40.42 42.8+17.3 Be 40.42 46.7 + 5.4 Bc 38.42
8 76.1 £6.1 Ab 8.02 49.9+3.8Cd 32.87 53.2+18.9 BCd 32.87 59.2+11.5Bb 37.30
9 94.2 £12.7 Aa 13.48 92.5+18.7 Aa 10.48 98.3+10.3 Aa 10.48 97.5+£23.2 Aa 12.01
10 84.5+2.3 Bb 2.72 79.3 £6.7 Bb 22.37 81.8+18.3 Bb 22.37 94.4 £ 14.7 Aa 22.07

F: RPREFREARF SRR — A O AR R E] 22 535 P<0.05 BEAKY, /NG SRR R FR R — & A 6y i) 22 515 P<0.05 2

FIKF,

AR RN, TR Gm s e g, 7E
TR IE FNAE 25 B B BIASIRIYBL , SO [) 2] -+
SRR 25 5 B (P<0.05), HEhZASHE S TR
AR5, RREIZA%RIE D Wahvbi ., FEET
b GBS R [ E VD M TR 5 45 K 11 7 VDl S F- gt
B0 65.61, 117.34, 177.45 1 210.28 mg/(m*h),
Horbr, i hidb st MmO BE 7 H B4, R

FEVP R 7 H R A, BEAs K [ e v b FITR & 45 Bz [ e
¥k 6 A A, 4 REHE AR 10 A M.

WHZE 20T FGR 3), MgikE . =
b B — 3 0 38 HAE FE G R A 33 1 119 52 T 25 3k
B i K (P<0.01), FLAE#E I & % 4 S m i 1 1Y)
MR TR XF R HER RS K, (U
AV RENS 7= A A B B R (P<0.01), B IR A B
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£3 HEERE. FTHTEUREREERAXNLIERBEE. BREMIKENTM

Table 3  Effects of vegetation restoration, seasonal variation and their interaction on soil carbon flux, temperature and soil moisture

&5 L5 dr 95 F it P T n*

- B IR E 3 49 446.022 40.008 <0.001 0.811
Z AR 5 40 055.367 32.410 <0.001 0.634

TR =< Z T A8 Ak 15 4111.685 3.327 0.004 0.543

+ 1R TR E 3 9.629 0.882 0.464 0.762
AR 5 414.502 37.982 <0.001 0.588

TR =< Z T AR Ak 15 7.278 0.667 0.790 0.275

+ Sk R E 3 2.236 3.211 0.061 0.114
AR 5 23.969 34.422 <0.001 0.687

TR E < T AR Ak 15 0.827 1.188 0.343 0.051

YE X — 35 T i 3 5o 3R PR AEL B VK 2 R A= W 46 1
H AENS AR YD A e 8 B AR SR, (E 3K 4y
BLsZ AR
2.2 KPETFI T IERIEE R
FHOCHE TR II(GR 4), TIEIRFERENS 0 25 m
JRTD - SRR R, 454 M SRR Y S5 4%+ 2 1 4
¥ B IE M (P<0.05) 35 /K X il 1 Y 5%
W) ERUARE 3 7 5, S sh v v Ml B S5 IR 2 S K
(20 ~ 60 cm) i ERAHSE, [ E VD Hb A R
52 R HEE K0 ~ 20 eon) FAAHSE , T 45 Bz [ 5E
T i AR G 45 B [ 58 V0 b+ Rkl ) 5 R R 1
FIK (0 ~ 10 em)AH ¢ . FRHH H 3R AR5 ) X\ vb 1
en e ) AR R, AR AR 2 e R B e
AR IR - 9 B 3 A A B S SR

23 R TEFV®RE ETHFE

R PR A ) AR TR) B B3 S A AN R B ), -3
ML 2 R E ) AT 35 25 R (P<0.05) . 7E 0 ~
60 cm tJEW, HEEHLIK S R A PSS R R T
R, BRI 2). WML 2 E T
M, R R [ VD R B 2 B 11 5 U b A S HLA
SRS AETE B 0.11 ~0.34.0.18 ~0.52.0.22 ~ 0.73
F10.75 ~ 2.89 g/kg, Hrr, Wb LA K S &
K, SrBEE e vl VD AR A 4,
FeEE TP 511 4% .2.77 f5F0 1.14 15 AE% L2,
0~ 10 cm 2 HHEH MRS EHK, 4r51& 10 ~20,
20 ~ 40 F1 40 ~ 60 cm [¥) 3.67 175 . 2.44 f5F1 2.07 £
R S [ AR A 5 SRR WA R, P ARG
HEW A B R B N, B 2 IR K

R4 ROLERBESTIRKREFHEXRY

Table 4 Correlation coefficients between sandy soil carbon flux and soil hydro-thermal factors

B b AR RE TS KR
0~10cm 10 ~20 cm 20 ~40 cm 40 ~ 60 cm 0~ 10 cm 10 ~20 cm 20 ~40 cm 40 ~ 60 cm
Bl i 0.900" 0.905" 0.891" 0.887" -0.275 -0.473 —0.683" -0.707"
2 [ E VD i 0.919™ 0.897" 0.918™ 0.919" ~0.660" -0.551" -0.353 -0.438
Pk R [ E VD 0.822" 0.825™ 0.7817 0.773" -0.707" -0.269 -0.217 -0.251
TR 45 B2 [ 2 U it 0.641" 0.687" 0.578" 0.592" —0.746" —0.441 -0.371 —0.246

e ox w0 RIFRRAREMES P<0.05 Fi P<0.01 BFEKFE, T,

AN R R VR 52 B B R - 98 A AL 5 B 2
W (P<0.05), WEhTbHL ., IEE VDL BELE R [E e
U i AR G 45 R [ 5 Vb b - 398 A8 HLRR 2 B 43 31 A
0.243. 0.362. 0.736 Fl1 0.940 kg/m*, HAFEAEHIK
ST R I (G 5).

TR . 2R B AR KD 3 WL &
AV N A ML B 1) s M 5k B AR 2 KO
(P<0.01), T =& M)A BAE AU LA PR & i~
A B ERW(ER 6). X HHEAWIRE M, bk
PR = A S R KT )2 UR B AR Ak, R R 2

FLEYES B K B Refs i 2 o YD + e mifit i, (i iF
IR AF
24 ERKFRAXDLERE CO, BESFINKRE
EHEX
KN, WD HHERR CO, 8RRt bk & Al
A5 B O T IBW R, TBhUbHE | R VD |
55 Kz [ VO M RN G5 R [ VD AR AL e 8% 7 A A
FI(P<0.01), FEHKE 38 B 411 CO, 4F R
FHEE M 269.28 .567.19.759.02 F1911.40 g/(m*a).
FEAHTRMER 7), TGRSR A+
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LHEATHUR B (g/kg) 1 (g/em’)
00 05 10 15 20 25 30 35 0.0 0.5 1.0 1.5 2.0 25
Aa Cc
74 Ab - Be
0~10 -
Ba
i
T 10~20 c
g Bb
;E{ ABa
N
il Bd
H 204 Ac
0~40 m
Aa
m i)V Ad
= EREDI 10260 Ac
2] @EQDE&FF]ZE{’HL - Ab
RS B [ v Aa
(K KRR RN [ — A AN A £ )2 0] 22 51K P<0.05 KT, /NEFEERF R — L 2R FEEMLR 22 535 P<0.05 ZE/KF-, TH)
2 FREHRENBETIEGNKRSEMETET L
Fig. 2 Variations of soil organic carbon content and bulk density in process of vegetation restoration
£S5 AEHEHKREMETIEEGNREET L
Table 5 Variation of soil organic carbon density in process of vegetation restoration
it 0~10cm 10 ~20 cm 20 ~ 40 cm 40 ~ 60 cm pa¥il
2
AR S AWURERE NI AHLBRERE S AdskEmE s ke
(kg/m®) (%) (kg/m’) (%) (kg/m’) (%) (kg/m’) (%)
biksikdg: ) 0.063 +0.008 Bd 26.07 0.041 +0.002 Cc 17.08 0.079 +0.006 Ad 32.50 0.059 +0.003 Bd 24.36 0.243 + 0.005 d
LEEVDHL 0.110£0.015 Ac 3047 0.079+0.001 Bb 21.85 0.103+£0.014 Ac 28.46 0.070+0.011 Bc 19.220.362+0.011 ¢
gl R EE VP 0.265+0.008 Ab 35.96 0.134+0.014Ca 1825 0.210+0.023 Bb 28.56 0.127+0.007 Cb 17.21 0.736 £ 0.013 b
RE4 LB EHE 0.362+0.016 Aa 38.50 0.133+0.006 Da 14.13  0.255+0.037Ba 27.10 0.191+0.021 Ca 20.28 0.940 = 0.028 a
Fo HEHRE. TtEREREXHEERAMTIESE. GRS ENGHRZEENT T
Table 6 Effects of vegetation restoration, soil depth and their interaction on soil bulk den31ty, organic carbon content and density
e br P df 553 FAi P i
B B R MR 3 2.144 22.705 <0.001 0.752
T 2R 3 2.084 22.062 <0.001 0.661
FE 8RB < - R R B 9 0.306 3.240 0.019 0.587
T E li:ki1/3-8 3 0.095 2 023.000 <0.001 0.823
T2 3 0.014 292.867 <0.001 0.637
KR < )2 BRI 9 <0.001 2.259 0.074 0.105
+ 5 ML FEBER 3 0.063 16.349 <0.001 0.814
+ 2R 3 0.024 6.345 0.005 0.625
FE B R B2 < - R R B 9 0.006 1.618 0.192 0.133
Fz7 NPETERECO,BESTIERE. ARSI EMENKREEHEXREL
Table 7 Correlation coefficients between sandy soil surface CO, flux and soil bulk density, organic carbon content and density
Eistan 0~10cm 10 ~ 20 cm 20 ~ 40 cm 40 ~ 60 cm 0~ 60 cm
T HEE LIRS & 0.975" 0.942" 0.963" 0.906 0.982"
+IERE —-0.966" -0.978" -0.988" —0.985" -0.979"
LR 0.951 0.966 0.845 0.813 0.911"
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e, HER CO AR 0~ 20 cm )24 HLAR S
B EIEAXE(P<0.05), 50 ~ 40 cm T2 A WU
I R IEAC(P<0.05), 5& 245 WA
X (P<0.05),

3 Tt

3.1 Rkt EERRiEE T I R X Ak R E T B A

AWFERY], TEAERKFN, Wi shib B 545
B E Vb, D - St i R 32 B I A 2 AR
e, PR L B — Sy s i 224k, B
FHRAER S R B — 3% Z AP AR R A IE A OGO R,
Do B SR S 5 o XD - S Y AR T, 2
FXPGILT R X e b A B A R 2t 1
SRl RE X b MR ) BN , R R TR A
A1 L AR AR B BRI o ASBIESE BT A ) S Rtk
R S R IR (R SRR W ) A SRR
(EYR RO A . IR REAS A2 IR Rl A= )
RIS AL, 3 AT AR I RO, e —E
TR PR EE T R AT LU SRR A s Y e
SEMARE Y YE, R IRLE T, MO 2 1 71k
BB [ SIS ALRE, FONCEBEANTR, BRI b
Z T R IR A X R AR AL A )
o7 A AR TR AR FT AT I FRIP L, SEAR
JE SR AR T, R T R AR AR i R
ARPIIAY /S 5 G e 4/ 3Tiih =01 L/ NS

T TR X S R 4 A Y
SN A% AWTFE, e K e B
MR 855 o FEAE R TN, DURSITD Hr TRZ Al
I S 0 Ml 1 2 2 B I 5 R e W A
Ko H AT BEIRTEK I B Z BOTEBEIX, Y R &K
BRI, AR IR 2K T, Y B RIAR R
AR A T PERR K A5 LU, S350 T B AR
ZIPIG, MM Co, R AR
2, SRR AR BRI 5T K 9 - e i £ 5 7K 43 [a) £
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