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Salt Ions Content and Its Vertical Distribution in Salinization of Facility
Vegetable Soil in Central and Southern Jiangsu Province

ZHOU Zeng—hui, ZHANG Na, HAN Cheng-hua, JIANG ]ie—zeng*

( Laboratory of Aquatic Vegetable, Yangzhou University, Yangzhou 225009, Jiangsu, China )

Abstract: In order to understand the status of salinization of facility vegetable soil, stratified
sampling of 0-40 cm soil layer was conducted in typical salinization soil of facilities vegetable producing
areas of central and southern Jiangsu Province with 10 ¢m as a unit, and the adjacent exposed soil
outside the greenhouse was taken as control. We determined and analyzed the soil EC value and the
vertical distribution of major salt content in the soil. The results showed that the EC value of each soil
layer and the major salt ion contents of facility vegetable soil were obviously higher than that of the CK
in the open field. NO; was the major anion in different soil layers of this area and SO,* was also higher;
while Ca’* was the main cation. Soil EC value and the salt ion content were both higher in 0-10 ¢m soil
layer, indicating possessing topsoil accumulation for them. Soil salinization had developed to deeper
layers in some base.
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oo B AR T AR AE P2 BN T R R, (A VR BRI I A H 25 28 1, ™ B 5 06 52 1 7 ek R
B (ERESE, 2007; AMEE %, 2007), HETRREZ —EEH B e m 5800 5wk (55
SCHLAE, 20045 Zhang et al., 2006 ). & T 58 B AIH AR, BB RS
A NOy . SO, CI HHCOy ( EEF 4, 2004), AMJE NOy & B (#A N R %
K, 1991; Wang & Li, 2003), A& S0 & s (245 4, 2010; M@ %, 2011),
ARNE CI FEfs (iiFER %, 1989); PHE FRIFIZREER Ca®™, Mg, Na', K" (&
- AL 2004 ), AEELL Ca¥ oM E (EALTY 4, 2007 ), ARJELL Na® fT K S F (BREE 5,
2012), XFiits + HeEh B AL i E A M b, A R BEE 2 IR A& L REIEAT 00T (AXIETE 4E, 20065
Egamberdieva et al., 2010 ), 4 HIX} 0 ~ 100 em 4 )2 LA 20 ecm K EIFEFEAT 50208 (FRiE R 55,
2002), AAIMILLO~5 em 3 5 ~20 em [ FEIEAT 2000 (kAR 55, 2003 ). B&iisE % £ %
FPAE SR SRS SR8 3, SR MR R AR A 7E 10 ~ 20 em £ )2, AR F 2
W AR I 23 A5 7E 0 ~ 30 em T2 ( B E B, 2008 ).

AR 0 AR 4R B S 32 WSO ) A3 A G, RV 95 T R AR it B S 7 X AR k5 Ak - Y
0~40 em +J2, UL 10 em RN HEAT 43 JZHORE, IELIAHABHI A1 ) 5 b 38 R X I, e T 43
EC (B KX T8R4y B F & A )2 R I B ARG 00, DA i6 BRI - 1 6 V5t 10 R ok ik A 5 4
Jita $ AL AR K

1 HESH®

1.1 BAESELRER

2012 4F 6 H 13 ~ 15 HIHAE TYLIRA R 3 N Bitiae 32 7 b Kb, 12 X 3 DU 42 K A 3=
HEAR KA BRI, e AR S K ARG, SR H B, RIHAS A ik
A F L mE R T A AN R RR JE R R A SR B RN £ . R A A BRSO BT ECRE A B TR
IR =X, B KM 2 a, DIFPREPE IO 32, BUORERTAREPE N, PEIRAERKIES ; Rl R
SRS T ORE A B T I B AR S X, BIZEKM 5 a, FRERPREIANRIS, HURE RS R i
T, MEVA KmES S AR R E R . BRSO CB VLB A B SR S R AT BT
TR G SR X, AR 5 a, DAMSRIERE N 3, BRI SR, AERAR
1.2 THRELE

MRPE B SAEY B EZERARTE -2 A B, A 10 em BN HE1T 43 )2 HURE B O ~ 10
em £HJE, 10~20 em F120~30 em EEWWIZ, 30~40 em 2 3. HFEREFRIB S B L
% L EHURE 2% 43 I AE 3 SR mETH LA IR S A 1 FE, B ARmETH T LR Z SR A IRl ET A
() 5 2 TBCAH S0 40 19 370 1 2 s = S A SRk B A A B AR R AE T 4 CCOKAR, T 1 FE AR XL
T, LR,

1.3 MEF*

K E SR B E R B S (K =5), SO &R E R AR L,
i DU R RS R AR T A2 7, HCO, M CO5™ B 5 2 SR I OBLFE 7 77 Hh AN 52 5, Ca™ A Mg™
B I R AR T B B, Na™ A K™ & 0 R A KA C R, DL s brilleE SR (4
gk ot ) (B4 H, 2000) #4755 NOy & (BEFE) W R R AN e L ORI 4,
2007 ).

1.4 HiELIE
FIT A B0 % ] Excel 2010 F1 DPS7.05 30 B {440 3843 #7 .
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2 FHERESWH

21 EFRHESAARELELEECHE

JNFE T AT, B A BC (R #F b ) 2.00 ~ 8.04 %, 1B it + HE R 4 i
SR TEM A, FEEES SN 0~30 em )20 13 EC Y TH 32 1E% 4 KAk FE
(ECs, 1=500 wS +*cem™) (ZE5E, 1993), 0~10 em + /)2 A9 H3E R, KEBFEAK EC E
AR, VLBHEBCRE S, 20 699.67 WS em™ FI 2 356.67 wS -+ em, UEHAAHURE S 4L
oy C 203 AR L R R B KO, A U B B R AR A B A B, 3 v A [ R R 7
AN, ARG T BURE 530 ~ 40 em RJZ L HERY EC 25134 8] 659.00 WS+ em™ 11 094.66
S em™, ULHIES LM AY FIEERBL IR E IR IZ R R . WIS ERFZRE, NN
F LI A5 1 20t - 58 EC (A I = T DRI SR 28 o =it o, BEI SRS S R
TR ER A R A, ATRESR IS AR K IR . AR N T IE S 2R, DU B AR R AT E

M TR AT LLE 1, it H T AR S BURE S EC {EAE 10 ~ 20 em 2 MR, 7E 20 ~ 30
em T2, ATRES AV ARL R 3 L VG N 3 O R R A O G S EORE it -
EC {H7E 3R )2 e T B 2RI T, ATae 5 A S M I 24 0C; TR ORE st + %
EC fH7E 0~ 10 em 12 H, 10 ~30 em HJ2ZMXEAL, m L2 ECHEXE BT, X0l §E
5 PP R PR AR MR I S 2 A DG o AR T 45 BURE o506) 10 528 b 1) 1= 358 £C (B 78 3 52 [R] 1 2 3 Dl 4 A
FIRAS, A TR S B0 3 K HOR TR 2 0 EC (R BB SR 4, BE AT RES £ AR S Ah
FKORFAESE, WAl RS 45 Mo A B 1) T 88k A O, ULUITE TR BRI B AR 4 & FOR RIS &L, R
ARG B s

F1 BEEAANELTETEECHE uS - em™
L KRB st |
e b ot e b ot e % 3
0~10 cm 699.67 +7.75 350.33 £ 1.86 1187.00 £9.61 383.33 +0.88 2356.67 £9.62 293.00 £ 5.51
10 ~20 cm 557.67 £2.60 283.33 +4.41 582.00 £ 6.00 206.67 £ 0.33 621.00 £ 5.30 243.67 £6.23
20 ~30 cm 956.33 +3.99 233.00 £ 1.53 521.33 £2.40 202.33 £0.33 620.67 £0.67 234.00+1.15
30 ~40 cm 659.00 £ 6.42 219.33 £ 1.76 397.00 £ 1.52 177.67 £ 0.88 1 094.66 + 6.64 209.33 £2.33

22 BEERAARTIETERESFAE

M2 AT, 45 BURE & B0 - HE A B B F DL NOy S A s, B O KIAE (H 1K 5 504.48
mg * kg™ H 5 EEE ORI OIEE S, N 45.3%~84.1%, NO; & 52X N 22 1+ 31
113 ~9.14 5. H R S0, Srmthis, R 1 124.36 mg - kg™’ 5 EEHE T B RH
F A6 R 10.8% ~ 43.9%, SO & & X #2 1+ 4819 1.63 ~ 5.14 f%., ClI” & BEAHXEA%, H 5 E
BT R BN 2.5% ~ 18.3%, {H C1™ & &4/ X 5 #8 b 48119 1.53 ~ 7.99 f5. HCOy &%
HERAL, SEMEEMEARKR, FESBES . S EEEEPANE 30 mg - kg, HEHEAET
MO R 3%, B0t 4 25 N0y, SO,7 Hl C1 Ay & & 240 (i w5 T 6 17 A1) 85 Ml 4 43,
e ] A8 B D DRI 7 2 o e it L . DA I S 2 VTR S B 0 ~ 10 em 1 )2 1 HEH NO,” A i
B S T LA IBORE S5, XN IS SRS LA F AUIE S EAH G . AR 5 URE S it 3 L B
B A EURE 25 /0, T8 3245 7 TR B S0 IE LA K,S0, b 3 5l & SR IE A E X

N 2 BT UE Y, it 5 P AR B BURE S5 NOS™ Al SO, FEEAE 10 ~ 20 em )2 A i
20 ~30 em T2 E; C7FHRAE 0~ 30 em + 2 FEEREEE IR AN, 76 30 ~ 40 em [(FA%. 405
HURE 5509 NOs™. SO L CI S8 AE 0 ~ 40 em )2 28 B8 OB # . VT B BURE 5509 NOS™ Al
SO FEAE0~10 em HJ2 e, 78 10 ~ 30 em + 2 B EE IR AL, 1€ 30 ~ 40 em 21005
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Clr FHEFE0~10 em 12 HE, 7610 ~20 em 125K, 78 20 ~ 40 em 1 )2 B U8 BE N TR 2 2L
T S H AR X R A R 3 R NOST. SO,7 . CL e 3 B2 () 40 A b3 S it 3, X
B AT e 5 & ORE S IE B DL K BT N RH R 2R AR TRl A G, JUHE & N ALt A &R AN TR, ST
AE 5 T SRR Y i S A 2 S W B A G

2 BEEAARRLTETEEHEFRERELG]

HURE S5 25 +)2 NO; /mg * kg™ S0, /mg - kg Cl7/mg * kg™ HCO; /mg - kg™'
Ke Wit 0~10cm 1834.88+3.64 (69.8% ) 714.54+2.23 (27.2%) 66.13+1.76 (2.5%) 14.30+0.26 (0.5% )
10~20em 1254.69+10.74 (68.3% ) 486.78 £4.09 (26.5% ) 77.66+4.62 (4.2%) 16.62+0.09 (0.9% )
20~30cm 2470.88+14.17 (72.3% ) 831.79+16.76(24.3% ) 98.40+0.59 (2.9% ) 17.60+0.09 (0.5% )
30~40 cm 1603.17+9.45 (70.6% )  559.49 + 1.31 (24.7% ) 85.25+1.86 (3.8% ) 21.29+0.08 (0.9% )
FHIXT IR 0~10cm  547.03+3.30 (56.4% ) 361.57+4.76 (37.3% ) 44.08+0.03 (4.5%) 17.95+0.18 (1.8%)
10~20em  372.17+8.39 (53.9% )  263.64+7.82 (38.2% ) 33.27+0.93 (4.8%) 21.27+0.37 (3.1% )
20~30cm  346.39+1.26 (62.4% ) 161.90 +4.85 (29.2% ) 22.56+0.52 (4.1% ) 24.49+0.27 (4.4% )
30~40 cm  311.03£2.79 (64.5%) 124.75+1.49 (25.9%) 19.99+0.42 (4.1% ) 26.73+0.22 (5.5% )
s &t 0~10cm 1326.98+7.70 (55.0%) 617.17+3.65 (25.6% ) 441.78 +2.84 (18.3% ) 28.59 +0.18 ( 1.2% )
10~20em  551.52+3.83 (46.3% )  401.77 £1.18 (33.7% ) 216.73 +2.02 (18.2% ) 21.64 +0.09 ( 1.8% )
20~30cm  543.46+6.72 (53.7% )  335.13+4.69 (33.1%) 112.27+4.57 (11.1% ) 22.03 +0.09 (2.2% )
30~40 cm  468.92+1.25 (56.1% )  245.46 +2.35 (29.4%) 99.33+0.88 (11.9% ) 21.51 +0.08 (2.6% )
FHIXFIR 0~10cm  384.46+1.45 (53.6% ) 214.82+4.96 (29.9% ) 100.03 +0.80 (13.9% ) 18.37 +0.06 ( 2.6% )
10~20ecm  298.42+0.87 (53.3% )  189.42+4.67 (33.8% ) 50.21+0.39 (9.0%) 21.78+0.53 (3.9% )
20~30cm  271.66+1.53 (55.2% ) 161.95+0.77 (32.9%) 34.87+0.56 (7.1% ) 23.31+0.34 (4.7% )
30 ~40 cm  203.68 £ 1.02 (50.8% )  150.41+1.73 (37.5%) 24.39+0.67 (6.1% ) 22.51+0.43 (5.6% )
LH &t 0~10cm 5504.48+7.07 (793% ) 1124.36+9.11 (16.2% ) 298.51+2.16 (4.3% ) 14.82+0.27 (0.2%)
10~20cm  480.41+3.10 (453% )  466.05+7.86 (43.9% ) 100.67 =1.03 (9.5% ) 13.81+0.09 ( 1.3% )
20~30 cm  455.59+2.62 (45.8% ) 385.09+10.46(38.7% ) 134.76 + 1.41 (13.6% ) 18.89 +0.09 ( 1.9% )
30~40 cm 3213.70+£8.76 (84.1% )  412.88+6.89 (10.8% ) 179.15+£2.45 (4.7% ) 14.96 £0.36 (0.4% )
TR 0~ 10cem  553.46+1.93 (53.9% ) 400.99+9.04 (39.1% ) 56.72+1.75 (5.5%) 15.12+0.23 (1.5% )
10~20em 42424 +7.12 (583% )  248.55+1.43 (34.1% ) 36.96+1.68 (5.1%) 18.31£0.18 (2.5%)
20~30 cm  409.23+£9.26 (62.0% ) 197.55+5.76 (29.9% ) 28.56+0.52 (4.3% ) 25.06+0.13 (3.8% )
30~40 cm  351.77£1.21 (60.4% )  180.69 +8.65 (31.0% ) 22.41+0.20 (3.8% ) 27.29+0.13 (4.7% )

TE: 555 AU 4 BT TR EE 5 2R 1 SR LA

23 REERRRLIELERAETFESE
MR 3 FIRL, A URE B0 L BB T LA Ca™ FidiR i, fREIA 1 902.61 mg - kg, b

FTEPE T EEMN 30.4% ~76.5%, Ca

B oy

Mo HERY 2.25 ~ 13.19 1%,

Mg il Na* & 51

R

1) SRy X6 i

B, I EEHE TR 11.0% ~29.3% Fl 7.6% ~ 48.9%, Mg™ il Na*
3 1.36 ~ 6.48 f5F1 1.17 ~ 2.59 {55 it 3 K™ & B AR, )2 8 b+ 319 1.03 ~ 4.05
B, R HE TR 2.7% ~ 14.6% . UL 3 AN IORE s it 4 b BH B B S T R
HHE, HPLCa™ . X AT AR5 SR B v kB I A A5 A AT 4 A G . AR 5 IR SRt
3R Ca® R Mg™ 5 R BH S R TN N R M R Nat KT A RS T 6 O 5 e BE i Y
A0 558 HRORE o 18 398 1) 45 B 5 7 B o 2 W I v Tk R b o B, 40 BH O T IO - Ca®
Mg™ (52 M 22 B B KT Na® FK, i i SR 2R S8 200 R4 PR B8 F I sg i 340k, X T RE &
B SR 1 2 LR P AR TR A G o VT B BBORF: o5 18t 398 v Ca® R Mig™ 25 ik B 1 a0 3 U A 05 it - 49
DL TE AL TEAE 5 a S0 B IH3E2ERE Ca™ FI Mg™ BT BB iR L, ATRES M3 28 0 R 2
WIHRIEZ A R

MNFEIAEFLUE B, Wi EE PRGBS SHE TS RE10~20 em HRRAK, 7
20~ 30 em 1 )ZHE A W BURE S A FHES % S 7E 0~ 40 em TP S sl 3 VT T HURE
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BRSPS T EHTE0~10 em 12 HRE, 10~20 cm F120 ~ 30 ecm +J2EAK, 1M 30 ~40 em +
2 A BT RGN, it - 1 5 R M A 3 e B RS A L A R O 25 R ROR, SXBE R RE S A BORE A
Jiti S 5t DA S P Tt AR RN S R R OG, XOAT fig 585 38X 5 92 JU 2 I WOIOA G .
*®3 BERHEETELTETEEZRBEFRERELS
HURES 2800 )2 Ca”*/mg * kg' Mg*/mg * kg™ Na*/mg * kg' K*/mg * kg™’
K Wi 0~ 10em  483.74+2.27 (54.0% ) 214.03+0.39 (23.9% ) 160.85+2.97 (17.9% ) 37.73+0.42 (4.2%)
10 ~ 20 cm  272.89+0.81 (48.9% ) 116.04 +2.78 (20.8% ) 146.57 £ 1.61 (26.2% ) 23.05+0.67 (4.1% )
20 ~ 30 em  560.73+0.67 (51.6% ) 288.54 +3.62 (26.6% ) 189.39+4.76 (17.4% ) 47.56+1.07 (4.4%)
30 ~ 40 em  284.02 + 1.20 (40.7% ) 204.67 +0.25 (29.3% ) 184.20+4.57 (26.4% ) 24.95+0.63 (3.6% )
W 0~ 10em  174.02+1.20 (42.6% ) 69.38+0.41 (42.6% ) 137.43+0.83 (33.6% ) 27.61+0.85 (6.8% )
XTHE 10 ~ 20 em 121.28 £2.58 (39.3% ) 53.38 +0.55 (39.3% ) 111.78 £ 1.21 (36.2% ) 22.44+0.02 (7.3% )
20 ~ 30 cm 58.38 +1.67 (27.0% ) 44.55+0.51 (27.0% ) 92.73+0.39 (42.9% ) 20.64+0.47 (9.5%)
30 ~ 40 cm 29.40+2.05 (17.7% ) 42.91+0.42 (17.1%) 75.03+0.74 (452%) 18.69+0.45(11.3%)
s Wi 0~ 10em 562.56+1.79 (52.8% ) 139.23+0.55 (13.1% ) 239.22+1.36 (22.4% ) 125.42+0.87 (11.8%)
10 ~ 20 ecm  211.42+1.94 (41.7% ) 55.98+0.25 (11.0% ) 165.15+0.69 (32.6% ) 74.17+1.91 (14.6% )
20 ~ 30 em  140.59+4.13 (38.3% ) 46.30+0.48 (12.6% ) 145.69+0.46 (39.7% ) 34.83+0.36 (9.5% )
30 ~ 40 em 75.09+2.03 (30.4% ) 31.80+0.31 (12.9% ) 120.79+0.56 (48.9% ) 19.48+0.78 (7.9% )
T 0 ~ 10em 92.87+0.45 (37.7% ) 41.23+0.90 (16.7% ) 72.32+0.22 (29.4% ) 39.97+0.72 (16.2% )
XFHE 10 ~ 20 em 53.16 £ 0.91 (29.8% ) 24.86+0.27 (13.9% ) 65.73+0.22 (36.8% ) 34.83+0.36 (19.5% )
20 ~ 30 cm 31.08 £0.56 (23.5% ) 19.60+0.06 (14.8% ) 62.12+0.14 (47.0% ) 19.48+0.78 ( 14.7% )
30 ~ 40 cm 17.54+0.16 (19.3% ) 12.00+0.15 (13.2% ) 46.69+0.46 (51.3%) 14.80+0.36 (16.3% )
VIR i 0 ~ 10em 1902.61 +3.61 (76.5% ) 299.38 +1.28 (12.0% ) 187.75+3.84 (7.6% )  96.16+2.08 (3.9%)
10 ~ 20 em 26542 +2.22 (57.3% ) 73.09+2.61 (15.8% ) 99.65+0.07 (21.6% ) 24.47+0.24 (5.3%)
20 ~ 30 em  255.49+1.07 (53.5% ) 104.46+0.66 (21.9% ) 95.83+1.46 (20.1% ) 21.58+0.70 (4.5% )
30 ~ 40 em  777.57+1.14 (73.4% ) 147.09 + 1.01 (13.9% ) 106.70+2.79 (10.1% ) 28.23+0.59 (2.7%)
b 0~ 10cem  144.21+0.43 (46.8% ) 67.71+1.87 (22.0% ) 74.91+1.89 (24.3%) 21.35+0.43 (6.9% )
XHE 10 ~ 20 em 104.27+0.42 (44.5% ) 55.54+2.41 (23.7% ) 55.79+0.43 (23.8% ) 18.90+0.86 (8.1% )
20 ~ 30 cm 71.33+0.36 (40.0% ) 49.68 £0.24 (27.9% ) 43.27+0.42 (243%) 13.89+0.42 (7.8% )
30 ~ 40 cm 55.63+0.22 (38.9% ) 46.34+2.13 (32.4% ) 33.28+1.11 (23.3%) 7.68+0.42 (5.4% )
e FES P S S PR U B G P - R R Ll

3 ERSITR

MR B8 S0 (2011 ) X SEH 3R A G A bR, 3 N EURE s it + 18 A0 3R 40 Ab T R dh
FEH R K . FEER B AL, BT Ca™ A E, BB FNO, AE. LHEf
NO;,” EZORIE FIRFESFAN, Ca® EZORIE TSRS Ca LT, a4t F AR 0 B 2 5 3L
+ 5t NO,™ A1 Ca™ FRE M EZ RN, NO5y™ Hl Ca™ Ay KB 8™ 5 5 A 55 35 110 5 5 A =i (o
HEE %, 2005; mEM &, 2010), Bk, A= by scaE sl e g, s 4 By e Re .
PR 5% 22 0 75 R AL A | 4 8 A0 (R A0 1 B 5 MO sk 1 EA T AL, 3B fe ok it I — R B AL — 5
B A K — Pt e —Eh B E— g K G IR kA

ARG IA e BT I8 PR HR i £ S0 FrE i E, mE A EIs 1 12436 mg - kg's +
Berp R B SO XEMAFTE S e, S S B T, MR T R A N BE B A (SR A AL
2010 ), [AIAS 2 83 pH FREM EZFEHEZ — (Wang et al., 2003), H#EFEEHALTF
NO;y™ (VEMEEL, 1999 ), B, 7ERFSE NOs™ Fl CI” Xt EE3e e i[RIt ( B0 45, 2012; FiidE 4,
2012), RNGEIET SO, WEEXT i 2 A K A T RMAHF5T, IRt B AT 85 S0, i & n] i
WA BRI PR il

Wi HEp, ZMETEO0~10 em RES R, WD A TR, 06850 5

—_
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DA Rt N IR 2D A O o 5 30 35 B IRORR 4 A X e A 3 B T B ARG, XV ISR R SR

Wesl e, ML nl W, ZEEF XA )2 R AL IE BEET, A DOAR 9 5% 2% 32 B0 ISR 19 43 A 1 Ol i

PEAH N (5% SRR TR0, Y6 20 ~ 30 em 1 )2 AR 0TIL IS AT LLBE £ 76 i 55 0 SR 2Rk e kAT e 1,

JREE 10 ~ 20 em 2 B ER AL I AT DLk 8 5 A SR 2 AT R0 A . A A & B 30 ~ 40 em BUIR)ZE

Tt EER A, B SRR BAL B IR R LR, BN T R - ARG BRAE G A xR, BRI,

T BT AR 2+ WA 8 B MG A BT 5T
BAEEIAE (2010) AR K REHET K TG AR AR R LR A OB, IR AN 0P A,

SR (2004 ) AN FE TG ER =% H AP A — ZRK R 5 R & T M 7L 70%, {HFE KRS R

A, B, VLMENESE (2011) 455 /KA R RMAREE FraioR, FE0 1 0] DU XS [A] X 46,

AN TR) = 3R ) 22 R it i 2 7K 5 A0 A AR o E 2% T 22 9 PR VAR B A 100 SO0 s o (L Qe 6 6 AN [

Mo 3R ER T AL AN [ S, 6 O 0 8 B A K AR B SR AN S L AP Ll E A K BRAAE

RS, PA RS TR) 5t i 2 7K 52 58 VR A5 X0t 3k 35t Ak A 338 o A 552 i) R 6T 326 1 B 1 1) 3 BRI 45

W R RSN, DR BGE A A R X s un i 2 A2 . mROR it K BRI,

T R 2 77l G AT e & R 4 A R 45

SE Lk

fifl+H. 2000. +HERT. dbat. HER AL 178-196.

WrEade, AR, 22008, ZE30, AR E. 2012, ASFEFLAEBRKCHISE M 3K a0 AR RASAE . K B AR REIR, 26 (1):
241-245.

FEEE R, REEFS, XISCRE, BESCAE. 2002, VAt IR T ORI R A BREVIRGLF ST, h AR, 18 (2): 30-33.

Wik, REI, A, 2004, KGR R HERETIAPIE AR Y . KITEESE, (4): 48-49.
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B, AR RRE, 45R R, R, AEREER, YUk, &N, RERY, SR,
667 m” FH 200 ~ 350 HR AN H . JREK 2 34 cm, iR 8~9 em, JNEBK, FHMATE, HAmetd,
KA AR ], BRF &R 600 ¢ 2247, SRIEE .

x—E]K
BrELE BE 6~ 8 IR MESE, SRR, IREZ HEEE NEE on, BHE mEZB A, LK 34
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