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BRSE EZEREFE (P<0.05),5 HH 7 A KRS A i 7E T BT 17 850 L TR PRt 3 S5 6RErE Rl — R BE A 4y
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Effects of Spartina alterniflora invasion on soil total iron distribution in estuary

wetland of Jiaozhou Bay

YAN Qian, XIE Wenxia®, SHA Mengqiao, LI Ping
College of Environmental Science and Engineering, Qingdao University, Qingdao 266071, China

Abstract: Spartina alterniflora is a typical invasive species in Jiaozhou Bay coastal wetland. The effects of Spartina
alterniflora invasion on soil total iron content variations in estuary wetland of Jiaozhou Bay were studied. Soil samples were
collected from Spartina alterniflora wetland and mudflat in March, May, July, September, and November 2017. The
contents of total iron, organic matter, soluble salt, pH, water content, bulk density, and particle size in soil were measured
and analyzed. The results showed that Spartina alterniflora invasion significantly increased total iron contents in soil, and
the differences were significant ( P<0.05) in the 0—50 cm soil layers of the two sampling regions. The total iron contents of
Spartina alterniflora wetland increased first and then decreased in the vertical direction in May and July. Compared with the
mudflat in the same sampling month, the total iron contents of Spartina alterniflora wetland increased by 25.36%, 29.50% ,
17.52% , 30.28% , and 14.48% , respectively. The correlation analysis showed that the total iron contents in the soil of
Spartina alterniflora wetland and mudflat were positively correlated with the contents of organic matter and soluble salt ( P<
0.01). The total iron content in mudflat was positively correlated with water content ( P<0.01), and negatively correlated
with bulk density (P<0.01), which indicated the total iron contents in the two sampling regions were greatly affected by

organic matter and soluble salt.

Key Words: Spartina alterniflora invasion; total iron; mudflat; estuary wetland
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B e S AL TR R SRR UATER BRI A S RS m AR AR R R A Y bR b2
TGP A 25 R GE AL M AR BRI TR A R A58 Ak o Vi R B AT B R Rt R L A
WHoE 2, 54 A A SO AR A A B RT3 MR S R RN = AR R R A 2 Y - 4
BROTR M, HET, EANC TR TR A Y R IE A BT 55 8 2, 1910, v [ PG &R 47 1) 35 JE Mercy
T Hb T 4 8 T 2% B 5 1 AN ALk S AR D B A ) A1 A S g A R N TR Ak A
] N DG TR b T R 9E 24 TP E — VP TR DX e = A REBHE K T A Y
T 11 9102 A A o Ve R VA M X

VRN M R Bl RV TR A AR R G I P W AR I A AR W 2 R RN i A 7 ) AR R AR AR I
H i Fe [ T2 1 Yl T FR 24 N 579.56 A A BFgE R , HAE KB (Spartina alterniflora) H 1979 45| A
T FE VI IR AR ETHIRAE S PRl R e 5 Oy T R AR T B AR L R T AR B TR R S )
Toft K S2 RBE RN | 7R3 7 DU BB 5K, X T TR SRR ™ A T IR W, UM X A= 1) 22 R 5 0 T T
A S R G IfE, R AE 2003 4E9 3% [E 51 8 ARPIFR Y

JIGE 1 V25 A A S AT ) M % B2 (A5 b SRR AC el 2 XU AT R e e ) E AR IS IR R, A R
WS I A B AR FILIR , i T PR B, B AR K PR AR K & A | AR BB T O, XA i | =B 55 AR )
i - sl SR P NI 1B A D =115 S B (M RTINS R T AE A S AR R N~ I 0/ 7
7528 AR S BRSPS Kb A K AR B XU S e AR BTN R SRR X, S FIRIF 55 T 46 2K
B AR XTIAT I b A 49 VR 5 P s AR A s e DL S Bk S R R A B A DG | i DRI H AR K B

TR0 4 B, S50 4 2 W0 BP0 26K AR R 2 5 2R 07 0B R A
B3

1 #MR57EE

1.1 ARSI MR

WIS AL T ILZRAE T B T BE N, 2 5 B0V AR A, LA VR FH R 32 00 LU AR ~F 5 B 0 T AR i K 1~ 3 A 1k Vi
T 1 X B IR AT B KU AR R 12.2°C , B CERB  &TC T IE AR K& 775.6 mm, [EOK B
SENMECANYY B 22 IR B Y 4 S SR ) TE R W, S 2220k 2.71 m, I K224 6.
87 m VB ARERFET WGIAT B K R VDRI PR K i, PRI Al 27 ke, 78O T D
BRI 0

AR B ST IR B BT R ZE LK, H A T HE T 20—30 em BRI H I AT I ATEEL 50 em Y R
T B P EL A K R —EAE 3 H N AR T, 4—7 H AR EFRAK ], 9—10 A IF4e i, 11 A rha) J5 FE Ak Al
AR EY
1.2 HEACRES I

HRAEACFNE | — SO AR AT I | SR FH A2 (5 B 5 7 258 BB AT AT 11 Ak ) B A K B Y il R 1 Sy AR
KIRAEX , PIFEX A BEE 3 AT RS (B 1), F 2017 43 .5 H.7 H.9 AR 11 AFERFES R £
Bk AR AT 0 B ERE  BEE N 60 em, 43 HIHL 0—10 ¢m  10—20 em,20—30 c¢m,30—40 c¢m 40—50
em 50—60 cm HJEMY AL, SRAES B AR A B B A ISR BRI, AR [ X
b, 2 BRI IR RS, 43Rt 100 B, B A B B4 .

-3 AR AR 3E PO B 3k (HF-HCIO0,-HNO, ) I 22 , 2 08 (L3R Ak 20 #r) ) w4 56 7 R
K,Cr,0,-H,SO, ZMInEE A HLT & i, FE S o0 AT 000 AT s Pk fl A7 353000 3B 5t P 9 pHL, G 75 T 5 K
O TIED A HEAS H Master Sizer 2000 WK BE 43 B ASCI 390k BE 4 35S BIUR [F] A X 4 1 2 AR v o
(&1),

1.3 fEtnitE
REZR(CV, %) AR,
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Fig.1 The study area and location of the sampling sites

£1 ARAERTIEEWXMER(0—60 cm)

Table 1 Physical and chemical properties in marsh soils of different sampling sites(0—60 cm)

g VRPN o3
FEIX FALIR AL ok R R Y Particle size/%
L A Organic Soluble Bulk
Sampling pH Water . ; ; —
. Month matter/ salt/ density/ KEKL Clay Wik Silt fbki Sand
sites content/ % 3
(g/kg) (mS/cm) (g/cm) (<2 pm) (2—20 pm)  (>20 pm)
HAEK R 3 15.831.13 3.31£0.16 7.60+0.08 79.50+0.01 0.92+0.08 21.65+2.92 62.43+3.37  15.92+7.24
S. alterniflora 5 15.34£1.19 3.96+0.15 7.24+0.06 69.86+0.10 0.91£0.01 20.27+3.01 63.61+4.19  16.12+£5.93
wetland 7 14.18+0.68 3.43£0.26 7.24£0.05 77.17£0.06 0.90+0.14 18.51+3.54 65.07+7.52  16.42+8.09
9 16.66+1.02 3.75£0.13 6.94+0.05 86.35+0.02 0.76+0.01 17.74+3.28 63.00£8.45  19.26+£10.38
11 18.29+3.16 4.12+0.64 6.50+0.08 84.61+0.03 0.85+0.03 25.63+3.30 56.81+6.71  17.56+7.26
Y Mudflat 3 11.02+0.94 2.23+0.07 8.13+0.05 67.42+0.11 1.06+0.11 23.42+2.10 66.10£5.78  10.48+8.35
5 10.54+0.76 2.81£0.15 7.24£0.06 64.95+0.01 0.99+0.06 21.30£2.13 66.35£5.99  12.35+6.52
7 11.74+0.48 2.39+0.19 7.40£0.12 64.25+0.02 1.05+0.04 18.74+3.73 67.21£8.62  14.05+8.97
9 11.03+£1.44 2.39+0.59 7.01+0.06 81.08+0.13 0.92+0.19 17.88+3.04 67.32+8.11  14.80+9.91

11 12.68+2.12 2.94+1.02 7.08+0.08 93.08+0.09 0.85+0.12 27.39+2.07 62.90+6.34 9.71+8.25

1.4 Hdli ik

3 H] Excel 2010 F1 Origin 2017 #EA7 88 A0 BRI 2 &], SR HT SPSS 22.0 X PFE X 18 SR AT T-test K40
FIER A 2R 5 225357 (One-way-ANOVA) |, Jfxf MUk & it A HLT & & Al vEEh pH &K & A A+ Ok
HEAT Pearson AHICHESIAT | 03 A3 A R A0 2Pk [ 15 43-#T

2 ERE5SH

2.1 HHERERAS ) 4 A RRAE

AR S, H AR KB AR X 554k & ik 35.325 o/ke, Yol Bk ik 28.848 o/ke, ANIHIH M
PR R T HAK R, H 225 0% (P<0.05) (£ 2) . 3 H EALCKF IR+ 88 & 8 7E 0—10 em +
JZ R ,50—60 em + 2 A, Ak R R R R R I B < ST AR A (| 2) , 5 AT A HARKER
H10—20 em +JZEA G EIE T 0—10 om + )2, S B - HER BB I S e 5 wota s, o A1 A
AR OR R A R e B R R S B TRk R TR Ay £ HE SRS B AR AR T UL (3R
2) ,HARKENEH 9 HS 7 A 11 H R E& 255 B3 (P<0.05) , Hifth A 4[] 22 R 8.3 (P>0.05) , 7
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SERENK 9 H Ak AR TE 0—10 em TJ2E T ,50—60 em Ak, Ak S AR By ) 1 W 3 VR B 4 %
W R, S 11 ] RS B R AU T R (8 2) o G Oy e Ik S 2SR B (P>
0.05) , AR REL(CV) X RE X 4 8RR 28 [ AR SR AT A Y L V< 10% R 5578 S 1, 10%—
100% Jy 3548 b CV>100% KR A8 Sk . B AGK RO 45 H 0y T 598 GVRR 2 i 2 B0 Ay 559748 S v Ol
9 H 11 H 3RS il B P AR 3 H 5 AT A ossAs bk (£ 2) .,

2 AERAMLIELSHKESESHIFME0—60 cm)

Table 2 Variations of total iron contents in different months (0—60 c¢m)

A HALKRE M S. alterniflora wetland e Mudflat
Month , SR CV/% , BERE CV/%
Total iron content/ ( g/kg) Total iron content/ ( g/kg)

3 34.89x1.55Aab 4.43 27.83+0.92Ba 3.30
5 35.98+1.67Aab 4.65 27.78+1.09Ba 3.93
7 34.48+1.67Aa 4.83 29.34+0.93Ba 3.18
9 36.82+2.31Ab 6.29 28.26+3.79Ba 13.43
11 34.00+3.04Aa 8.95 29.70+3.40Ba 11.44

ARG FRFIRA RIREX R — H G128 53 B35, ARG PR IR R — R AN R H 43 ] 22 57 3% ( P<0.05)

ARV RE X 398 VBT 3 A R AE o] O (36 3) |, B AR K O 5 63 0—10 em ,10—20 em ,20—30 cm
30—40 cm 1 40—50 cm + )2 4SS 25 5 W 3 (P<0.05) , AL X 50—60 em )2 3RS ~%+K
.3 (P>0.05) , HAEKEEHL 0—10 em . 10—20 em ,20—30 cm 30—40 cm 1 40—50 cm + )2 +3 4k &
K3 A0 R 55 AR T PE ,50—60 em + )2 AR ME, HAEKERHL 50—60 em +)Z 41K B ‘ﬁﬂ
—FEX 0—10 em ,10—20 em ,20—30 cm 1 30—40 em +)Z 257 B3 (P<0.05) ,/\ﬁﬁiF'IEUM%E mERA
W& (P>0.05) , JEHE0—10 em Fl 10—20 em )2 3RS ST 75040 0 4548 4, 20—30 ¢m ,30—40
cm 40—50 cm F1 50—60 cm +JZ M55 FME . JEHE 0—10 em + 2 B 8E 895 20—30 ¢m ,30—40 cm,
40—50 cm F1 50—60 em 122 R BE (P<0.05),10—20 em 2 Mk & H 5 50—60 em T2 EHF W% (P<
0.05) , HADEHER 2 LS & R 25 AR E(P>0.05),

£33 TRMKRXTELGKKTESHIFE

Table 3 Horizontal variations of total iron contents in different sampling sites

J— ETj;/wiL S. alterniflora wetland Wgﬁ@ﬁ;‘m Mudflat
Depth/cm TR CV/% e CV/%
Total iron content/ ( g/kg) Total iron content/ ( g/kg)

0—10 36.82+3.56Aa 9.66 31.07+4.45Bc¢ 14.32
10—20 36.35+3.01Aa 8.28 29.37+3.54Bbe 12.07
20—30 35.82+2.05Aa 5.72 28.39+2.81Bab 9.90
30—40 35.43+2.62Aa 7.40 28.06+1.96Bab 6.99
40—50 34.39+2.12Aab 6.15 28.28+2.27Bab 8.03
50—60 32.60+4.02Ab 12.34 26.33+2.07Aa 7.79

AREIRE FRFORA R X A — 2 R 22 5 B3, ARG TR B — R R 22 22 57 8.3 (P<0.05)

2.2 A HE KA ] A AR

HAEKFIR A H Ay 3 B S RS 34.889 g/kg 35.977 g/kg 34.478 g/kg 36.818 g/kg 34.001 g/
kg, JGME 3 RS AR 27.831 g/kg 27.781 ¢/kg 29.337 ¢/kg 28.261 g/kg 29.700 g/kg, & 1 E 43 5l
} 25.36% .29.50% 17.52% 30.28% \14.48% ., S5 MM, 9 H B AEK R b + 38 BBk & E i i ok, 11 A
B R B/, AR Ak S B B ] R M AR, S A BN SRE T3 AT A ,9 A Bk
TP E, 11 A B A R, DG Rk A BRI R 2 P Bh B 3 AR S A Ak
ME,7 AR BT, 11 A RS Eim (B 3) .
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Ji4k4 & Total iron content/(g/kg)
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5060 | 5060 |
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0—10 f 78 0—10 | o
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2 FRERFERAGIEEKSEEENHEHE

Fig.2 Vertical variations of total iron contents in marsh soils of different sampling months

3 it

31 HARKE AR e BB I A A R R

I PH S 9] R F AR K RE AR R R TOLME, AR IX R R A R B (0—30 em) B T
TIE(30—60 cm) , ERAUE, 30 LBk 8 il - SR B RN AT AR, 3K -5 DK S A5 N G T 1) Y 30] 1 30 s -
Bk eI O 1] LA ST S AR

TEAWIF 5 A EAEAKRFRH 10—40 em +)Z HHESBEEE T 0—10 em 1JZ (& 2) ,—J5 X A fE
5 HAERFAAEE SR AR K, HARKR G ZAR L FAAEY) , A0 A8 7 AR A ] A AR R AR 28 7 4 1 P DR 1)
T AR R T SR AN SR T A E MO R T IR M T AR R IR Ty,
SRBYIHG 2 0 A LTS SRR I T SR U AR O — O TS IR 06,5 ) B XL
ARk G R IR A R BRI AR E,10—40 em +)2 HHERE K 0—10 em + 2 HHEEE R
T, N2 BIERHA YT R, LI PGE IR YR SN B A R D T A A A PR Y R Bk
W JFA AR AR R S IR AE O A 10—40 em + 2 S A EE T 0—10 em £)2 0T
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RS R B, 9 AR 11 A BAEKEE
T b - RV i B VR B i 2 e T RS TR 3 |
Ja RS9 H B KFEIX 30—40 em )2 B4k &
BT 20—30 em 12,11 A 40—50 em + /)2 885G &
T 30—40 cm 12 X AR SRR RGN T + 0l
HER B E SR T R AR A G, B K R

':_ 30
28
TE 3 R kA ZEAE R %22 BB &

Mo AP TEBRBE K o th R R A R RS B,
26

—m— HIDREEHM  —v— 6

36

34t

Bk R
Total iron content/(g/kg)

4 5 6 7 8 9 10 11 12

w L

m T L2 X SRR E LTI I Rk R Y 2
e A R AR AL At Month
FEAKAEJ7 1) L, A K R M RO R — £ )2 3 REMRESGE B BT

(0—50 cm) HIEREREER T E (P<0.05),50—60 Fig.3 Temporal variations of total iron contents in different
em TEPIHEK HHEMB S RE R AR B E (P>0.05) (F  SmPinesie
3) . —JrIXATAES R AR AR MRAR R KA
K, FACAK BN N 15 Bt b i SR AR R ARFEREIX 0—40 em H)Z B I — i i F 7 ALK
HERAR , S BQR M T A Y RS R T O AR K B M AR BR S OG22 5 R AR
WERIN T R EEE, SR Rk P IR AR RA R KA R R A R R R KRR
b 50—60 em HJRAPMRFRED X H B S R ANE, T LAPRE X A S X — R R ER AR

FARKF AR T 0+ Rk & B AT BrA2fe (181 3) o 5 A 7 A AR RS F A KM AR
RARK WO 7 AR A A SRR (H 7 A BARK R X SR SRR T 5 A X TR N 7 AR <l
TS AT N R B 2 (A S e P AE AR DG, IR W 352 3 R R A Rk
AT R R 9 R ELARK R b Bk B ke, — O TG PR A AR RR AR TE T AR, AR A i 1 B
R ARV T A A A S AR R (AR B W R B BRI AR 5 — T ThT PR Ay R S
L, AR AR PR SR E i v R T R B BRR R4S 9 BBk A bR . 11 ) AR K R
AR R T aakh2E , BUA IR AR, d 39 b B 0 i, ok ISR W 1k 1 I, 30 11 A Rk
FrmiRAk, 11 A GHE R R e, X AT B PO A 11 A RIS AR AR S TR A 1 Ak
(T TR B B, R AR T E B 25 i 2 S S T BN AR S AR e | 2 2y 0 0 R AT
B BV A AR B R R, ELAE K RO O e SR S A L, 11 ] B
/Y,
32 BHERES AR R AR S B

HEN 5 AR B AR 107 100 b R e - 1 B i 6 23 0 A A2 AL 5 IR R A T /K8 | IR R o
R MR G IGTREFA KR, BAK AR X R E TR A 25 R G2 T R 1 —E
FRBE LUl T L AL R P BT R

AT HLTUR TSR AR E 2RO AR A KO A SRR Ui s i E 2R IR, 3 i Pearson A
KA TR (R 4) |, BACKERH RGN+ LS B SA PR S 2 2 2 8 IEA O (P<0.01) , IR ALK
Bt O LTS e R S R I DL M e B 0 ) e A N B BEIS R o e T T 11 3
o - A LT B PRI, — R BE IR, A USRI T3 R AR W R SO o3 WA R v M ) o3
iR DX BT 35 ) TR TS s R IR T 12 S K Bt e i B R i, AR B
FHEA UGS i TOCME, AR R AR BT R T R LA AR A AU

http ; //www.ecologica.cn



12

MR A AR F AR JEH T R] 1368 3 S B Bk o3 A 5

3997

R4 TRAERTELSGKS TREBAEROBXES T

Table 4 The correlation analysis between total iron contents and soil physical and chemical properties in different sampling sites

+HEH L 5 Physical and chemical properties in marsh soils

X : 328 £ Ak 2% 7

:tr[;;ling sites SH Oﬁr:{}rﬁ nJS{jurth:n pH E"’ijf ‘;% *ﬁﬁ M?*V @*ﬁ
Parameter matter salt content density Clay Silt Sand

HAEK R Rk 0.517**  0.493"" 0.016 0.427 -0.313 -0.681 0.462 0.479

S. alterniflora wetland B 1 0.721**  -0.575**  0.471 -0.166 0.700  -0.927 = 0.538
AR - 1 -0.614**  0.124 -0.082 0.475  -0.632 0.373
pH - - 1 -0.453 0.430  -0.465 0.736 -0.632
& - - - 1 -0.645%  0.173  -0.511 0.777
KE - - - - 1 0.262 0.179 -0.997 **
biiA - - - - - 1 -0.903 %  -0.192
e - - - - - - 1 -0.249

e Mudflat Rk 0.685**  0.706**  -0.344 0.853**  -0.789**  0.323  -0.523 -0.135
EERING S 1 0.750**  -0.227 0.868** -0.678**  0.575  -0.729 -0.407
AR - 1 -0.387 0.847** -0.836**  0.565  -0.706 -0.409
pH - - 1 -0.528 0.590 0.138 0.158 -0.370
& - - - 1 -0.888**  0.531  -0.722 -0.336
wE - - - - 1 -0.396 0.630 0.176
b A - - - - - 1 -0.950 %  -0.967**
HrkL - - - - - - 1 0.839

# % 7E 0.01 7K CBUN) 1 53 AH G+ 7E 0.05 7K (CRUIM ) I 5 2 AH 3G

AT A S — P 2H 4y R RS I T A KRR S BAE K R M RO 1 Rk
5 AT PEER A B IE ARG (P<0.01) B - 388k & 1t 52 - SR al VPR SR A0S ) J M V5 A A A i T D
Z R KA R 2, e 2 MR M K WK R T B AR SR S SR R Y 10
TR EER SR, ARSI BAEK BAE AT PR ER T 20%0 i AR 32 B T AR F b - 4
AL PEER IR 3.714 mS/em , 5 & @& TG, B ALK R KSR,

pH J& H AR BAME T 2 — BRI TR R 55 A8 b . — 7T, IR B A I R
TR WAL R R A 0 53— T T i 52 3R Wi B ok [ 22 i e R AL AR A . pH 5 E AR
KR M - RS i RO, BB TR RO, BAECK R pH (IR TORME, YR R WA
HLURR IR AR PRI A pH FEAG, 3 UEAR PR = Mk B i ' 0 S /K SRR SEAR A - e A P o, e Bk & 1
TR B IEAE (P<0.01) , BALKFIR AR & it 5 S ACREIEA G, JGMEBCA P, 1 5ok 2
FRUAEHE A AR FTRZ 0 K [R] B 32 Rk R I A VS 52, B 7KoR 5 0 RMEAA DILBT R e T PR R 2 1 2 R AH G
(P<0.01) , B FE 5 M Y - 38 Sk 5

HEME BRI TR R — DS E R A E 2 B E A (P<0.01) , B AR K EIR ML
REREEOAE, 2 WS R, B AR K B AR SR R A (51— B 7 P i, 40
AR R FEOE G - I BN X SAE ST A AR R V] Rk R T B AR AR S {15
TSR B S AE MM CHERL, TR R RS AR IR I, A X R S R AR A O
HEKFEIX 255 50k & 83 7AH ¢ (P<0.01) .
3.3 N RS E A EEIEE T

SRy it — A0 R 2 e ] 1 30 K B AR A Y S EABE R, X T R S e Y M - 4 AR R A 1 B
B EAT R 0 B Rz 5 ek R AT, e TR RE X 3 S R AR AR A R A JE R PT DL (3R 5) , AR K
M GRS i B HUBORR RS ] | JERESZ I Eh RIS e, 2 1A S B R B SGIEA AL BT ik
AF TR (y=17.142+1.003x1, R*=0.891, P=0.016) , H £ KEIEH TGN 73k A BT 05 72, I 1 A K 5
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ARG PRI IR 50 e Bk A R B A2 2 S RS MR S S

£S5 TRAHRTBELSKSFTEERERSER

Table 5 Eigenvalues and rotated components matrix of total iron in soils of different sampling sites

WG AFE Tnitial eigenvalues )i Components
FEX HEEH T
amoline si - At iy RRTTHRR HF 1 HF 2
Sampling sites Variables H b N
Total Variance /% Cumulative/ % Factor 1 Factor 2
H AR M, AL 21 4.746 59.843 59.843 0.941 0.206
S. alterniflora wetland Al 22 2.368 28.134 87.977 0.723 0.270
pH 3 0.450 8.216 96.193 -0.912 -0.036
G x4 0.104 2.007 98.200 0.736 -0.406
R x5 0.069 1.293 99.493 -0.670 0.733
HPRL 26 0..025 0.507 100.000 0.534 0.819
ki «7 2.20x107"% 2.37x1071 100.000 -0.843 -0.506
HPRL 28 1.77x10716 2.21x1071 100.000 0.721 -0.690
SERE Mudflat HHUR «1 4.791 59.892 59.892 0.890 0.013
PR x2 2.121 26.509 86.401 0.948 -0.215
pH 3 0.713 8.919 95.319 -0.416 0.893
FKE x4 0.154 3.133 98.452 0.854 -0.295
2 a5 0.076 1.421 99.873 -0.816 0.525
Hiki 6 0.019 0.127 100.000 0.830 0.550
ki «7 1.87x107" 2.84x10715 100.000 -0.860 -0.960
YKL %8 1.76x107' 2.20x1071 100.000 -0.662 -0.732
4 #ig

(1) MEEAR R, BAEK TR (35.325 ¢/kg) 398 RVBR & 5 v TG0 (28.848 g/kg) . 7EIE H ) I,
PIRE X 3 ko B2 (0—30 em) Y5 TR 2 (30—60 em) , & =8 E 1 BAE 0—20 em T2 15K 07
) b AR )2 (0—50 em) BB KRN SR 5 i 52 55 1 3% (P<0.05) ,50—60 em 4= JZ P X G
BREEEFARE(P>0.05);

(2) BAL KRN b 4 49804k 1 5 0L [R]— SRR A AH L, & B3 0 43 31 R 25.36% ,29.50% \17.52% |
30.28% 1 14.48% , Wi # 257 .35 (P<0.05) . S5 GMEM L, B ALK R R R & i 9 H iR, 11 H 3 iE
'HE'?JJ\;

(3) BAL KRN AR 3 SV S 3 A ML S A R s R 2 W IE A5G (P<0.01) , R
TR S SRR W2 A G (P<0.01) , 578 5 2 TG (P<0.01) |, I B AR K R L 5 57K 32
FEILEFELR(P>0.05) X 5 HAKE ARG FECHHEAME AR A G,
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