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The effects of Suaeda salsa L. planting on the soil microflora in coastal saline soil
LIN Xue-Zheng, CHEN Kao-Shan, HE Pei-Qing, SHEN Ji-Hong, HUANG Xiao-Hang  ( First Institue of Oceanography, SOA,
Key Lab of Marine Bioactive substances, SOA, Qingdao 266061, China) . Acta Ecologica Sinica ,2006,26(3) :801 ~ 807.

Abstract : Bioremediation, a rising environmental biotechnology, increasingly plays an important role in controlling the pollution in
soil, surface water and ground water. It has many merits such as low cost, good cleanup effect and no secondary pollution
compared with the traditional physical and chemical remediation techniques. Cultivating with saline-enduring and saline-avoiding :
plants can effectively improve saline soil. The improvement effects ought to be studied not only on the physical and chemical
properties but also on the biological characters. Bioremediation of coastal saline soil was carried out by planting halophyte Suageda
salsa L in Tianjin estuarine area. The effects on the soil microflora were studied by comparing the content of soluble salt, the
microbial amount and the transition of dominant microflora in soil. The results showed that the content of soluble salt in S. salsa
planted soil decreased by 41 % ( method of weight) and 37% ( method of electric conductivity) compared with that of control

respectively. It revealed that the halophyte S. salsa was salt-absorbing plant for saline soil. The results also showed that the

microbial amounts were increased with the decrease of the soluble salt in the soil around S. salse L. root system. The bacteria,
actinomycete and fugi were increased 2.3 times, 4.3 times and 71 times respectively, The salinity for optimal growth of bacteria
decreased synchronously with the decrease of salinity in the soil of root system. The bacteria with the lower ability of salt-tolerance
have been becoming the dominant flora. The phylogenetic analysis based on the 165 rDNA indicated that the planting of S. salsa
L also had effects on the sorts of bacteria in soil. Bacillus sp. became the dominant flora in saline soil after bioremediation by S.
salsa. All these results demonstrated the remarkable improvement effect of ecosystem after S. salse planting on coastal saline
soil .
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BRETFRARBHEFZABMERL. THSLERA AT TSGR RIS MR EY 8 MR
AT, L RYBMAEERFREAVEREAEN T EER, TR I BMEYLEFERY R ENEE
MAREMBERESRAEYREFRRLBER IV EDFEANANEERR, RERHORDHBMIL, K
Mahma Mgk, MM FEREMHRME, #REMBMNESREERBRRENMRIR. HFLMFHH
EX— TR AMNBTTRENE D, FRTEAEANENER T EXRARAFE BT MR
K uWHAALEEYEEMATHEHEE IR LB, FELRA, MRV MG BESHERD TREHE
2 R

MYk TEERK . BE 2R EEYN E8 ARRAELS5 BT ERYMNER cEI 5L HPH
B HASHEYHBRAOMEIERN, EMAES , EMF R, ATISHBAMAEHRTER . B, X HE
MBEIEEHRSHY AR AESMEDERHRNBERERN KT EEFLSOEMN LELE
Pt BEANTNEN, MARMEYN LR NRELR I HATEYBEE XL RERHBRE
BIER. & T et PR MM EMAE M LU R, W WA VRAESE, LW EY
WS A Y L WA BERED T,

TRETIY FNOHEY(FERMAYNENEAE. LRBEYEN LRESRETHERY
BBz — BRESRENSEE WEYREFNERZRAREE, T RHAYM L REERN L JARE
YR EBEESSHREALEF - RIERMEBELMEN, EMNEELRESREPYRIEFMER
BAGENITR CRE I RASRERENRSENASRRETHERFEMANEERE"™ , B, 5
FEFPRLEY Y B R BB L BOR , AR RAE TS M LA SR AR T, T HAT R T A
YRERHERMR MY EEBENEENE BHXFHHHRREBRLD,

MAMER A MY MEEM KB N B3 MIASERRBER"RELSH L HATTENEE. IF
FEAE B HOR, BB A £h Hb 08 2 A X IR0 25 9 (F BB X B Ak 4 X 7R B R AR K PR il B F R B HEBEAT T B
REETHREAYEETEPHAEYRTALE T HIAER FEAMNXR PR EHYR RRERE LK
€
1 #HE5HZE
1.1 HHMRE

FRENTE] X 2004 £ 10 A 14 H;HERARAXRBSG M AASERRER, MMM ESEE 20, REUR R
(0~20 com) B9 38, LAS Ao+ AR AT IR, & REBE 4 15047 o
1.2 +HEEKENE RAXER i,

1.3 +EABEHS RAERLANESEETSE,
1.4 THEEVSEMNNE

WHERA 2206E FRRFEEHRE, REHRARRNBR | SHERE, 2REAAXAD T REFE,
BAMRERB 4 DMETRETUERNBES N, U TL£ TR RPATERMEYOERER,

1.5 3B YEEM M EL

MRTER L WA ERNITE, B RANERKNEEROE THEEE., UMb npER, DR PR
FIRMARTEAEE A A E RIS, B E AT LRITE R YRS EE N, NMER LB
THABNAREAFMRE FER NUSHBEEEKEE,

1.6 HhEXHAREREKMEWH

FE 2216E S B HFWBEIEHREDRMAR R H NaCl, 6 H R4 50% 0,15.30 F 45, RN LEF 5

BB AR S, 37°CHE IR 24h J5 A 466 1 (UNIC 7200) F 550nm ) & H 6 85 B (.
1.7 TERAEVREERNRERET 2
(1)DNA R M H & 50 A THREA KPR MEERBIA 100p WS EBRAP EXKERE
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1h PA B 5% 3 kR RR (- 10°C/60C) .

(2)16S tDNA K PCR 3% R FI4IEE 16S tDNA KB 5|4 27F(5' AGAGTTTGATCCTGGCTCAG3’ ) # 1492R
(5'GGTTACCTTGTTACGACTT3’ ) # 47, PCR KU % 4 # :95°C 1min,55°C 1min,72°C 1.5min, f§¥F 30 W ,72°CHE
{# 10min,

PCR 7= 4y 22 B g 8 o 3 81 e 444 /5 % & 3] pMD-18T( Takara) BRI Rk L, 5 KB FFE IM109 BEZE
0B, 3B A W S B kR 0% HH PH M e T, 8 a2 PCR # (R 314 RV-M:5'GAG CGG ATA ACA ATT TCA CAG
G3'#1 F B4 M13-47:5'CGC CAG GGT TTT CCC AGT CAC GAC3') ,#4T#AF Wi K/ MYIRIE, RHESCER LB
HEHE(E 15%H B 100py/ml AR FEER) T-0CHBRBKEPRE

(3)16S 1DNA R3S E 5 REH X R X144 PCR RIEMHERE FHITIF, B EBRBREY
BEARERAFTER, M FLRA DNAMAN SR 4BH 8+ RPN RIS 5], B34 1.5kb # 165 1DNA F31.

LR B S B9 8 Bk 40 B B9 16S DNA FF 51| [F] Gen-Bank % #% FE ( GenBank + EMBL + DDBJ + PDB) (htip://
www . ncbi. nlm. nih . gov/blast/blast . cgi) #E 47 #H U4 Hh B 40 7 , HE L5 L TR B ok 3 4k 05 R HIE % A BioEdit 41
& 13 e XF HEF1 ( Clustalw multiple alignment) #17 FF31 b 3F, R4 & B 287 R A Mega3 K14 #9483 ¥k (neighbor-
joining method) #E17 o
2 ERESW

AEXRETEEAFERLRPE L AIERKREE, LENE, TERRS, BELRIIEE, A
REREEMK. BT LRBKEZ BMTRKUR, TRTEEF KA, BEERATUHE  EBHERMNEIRER.
KEFEEMOABERN S RUEA LRLFCERERS, RVAHYERNIERR. ERSEELSIHEY
ERER,

2.1 LEEKEMNE

THEKBAHMELERIR 1R, TLLFEDH, EBENRRE LRSS BAEL, SKBEN11%,2 ¢

B, —EAREEER(p=0.024),

2.2 LEIEAL O H 2  SWES FEY T5F )

FRAE R AR R - A% R £ B T R 4y A A Table | Determination of water content of soll
GRINE 2 R, GREY,HERER, HRE £ TN T
WU EE AR REERGE, EEEFMESEH MR Contol 22.17 24.67 24.58 24.22 23.66+1.19
M R R 5 X IR b A e AR R #FE L Root system soil  25.58 25.71 27.92 26.290 26.38+ 1.08
AR 41T 37%, 5 MR, BEEENRE 2 LMTRRSSRONE
ERMEEREMBEHELI N EEEER (p E2 5 Table 2 Determination of soluble salt of soll
1 0.018 1 0.016). lom  Mtwgumi Mot o iy
2.3 LIBAEMHR KL 7l Control 2.76 2.39:0.35 3.34 2.98+0.76

MEEERAR T RSN R RUEDH RN T 2.06 2.74
feingk 3 B . AT LA i, FioiE £ A 4 Y08 X 4 - -
THHEYHER  AEBRESHREEH B BHE  BEL Rootsystemsoil 1,38 1.3920.09 1.78  1.8820.49
Fo SXRE ML, M RAHMEHAOKE D 1.47 1.92
ST 2.3 1% 4.3 RIS, SEME MY E o o

MR (p HHN 0.002.9.85x 107*F1 0.02),
2.4 +EWMAEPLRENEHTL

HMRERR LA RSB M 2 B 251 0.15%0 .30% T 45%0 ] 2216E ¥ S 7 3¢
BREPER KRR AAENREEREEAARLE EHHRH, ERI0EZ 4R, TUEH MERRL
AT R A R AR, 5 2 AR O A R A A A ST S B N M th B R AR T AL, X B P BB A KR
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FEAE O F 30 BB LU BT BU0 25% 70 34% , TERER R LBF , RUADHN 4% 12%. EREER

BRI R IR I (30.45) 5 4 1 3h B 0 B0 2R B (0.15) B9 B 51 78 Xt B 4 398 0 AR R B4 L1 43 B S 41: 59 A0

16:84 {1 UL T LUK ), BEE M EHE, RA L THEE N, KARRENBEERKER QBT RK,

2.5 LFEMEBEHERKMNER %3 MAHAEDTHSHNRIAMEDEBOEL (' T
MR R+ ROMTE, BmEyER D

B‘Jiﬁ%iﬁﬁ%jﬂﬁgo %ﬁ?}ﬁﬁﬂﬁﬁ%fé,iﬁ* Table 3  Variation of microorganism quantity in soil planted Suceda

FESRALR OS5 G, B A () e

ﬁ‘ﬁﬁﬂ‘lmﬁﬁﬂ‘]’}fﬂﬂ‘lﬁ?ﬂﬁ] Ri 5 EI Uﬁ‘ l':H ’ ﬁ: Siol type Bacteria Actinomycetes Fungi
M EYE AN TR S A8 gkll fj: 2.1410.47;.:; 7.0421.26 8.: 0.47£0.25
T LA A R RO Sh vt R A B k. B T b 2.10 2.0 0.15
YRR LML E RS, HIERFPBHMOETZHEBL L 2.4 16.05 0.76
ETQ%,—%ﬁﬁ&ﬁﬁﬁ(%)?%?ﬂ‘ﬁﬁ#&&o fjjy:mm :;: 7.041.26 2;:32 37.92+7.47 ;:3; 33.95+15.06
ZERRHA FHEMBEYEAMN T BEREYNERE 7.82 31,67 27.02
ETHEMEM, mEREHME DR NER G 6.78 47.64 8.6
AT R, 24 IS 0 TR A 4 b B B
2.6 iﬂﬁi%ﬁ%m@ﬂ: Table 4 Comparison of ratio of optimal salinity of bacteria in root
¥ 8 BRIL B FFEE4IEE B 16S DNA WHHE RET system soil and control
BEATI R, ARG BE 29 1.5kb B9 16S IDNA 9, # EX T3 R Salinity
XFF] 5 GenBank $IFEESITHE, 5 8 BRELWH Soil type 0 15 30 45
WA R T 60 2 SRR 3k 6 iR, — RN, §§ﬁ§Wmm Boonoow 7
16S. tDNA F3 R R /N TF 98% , T LN I B T AR
B R, BIEMENTF 93% ~95% , A LN B TARR . M5 BB RBMNL NN
B, @81t 16S rDNA JEF) I L8447, X BB - 40 Table 5 Effect of Salinity on the dominant flora
B DR 45 P B 7 43 51 R T 18 18] 2 B IR ( Pseudomonas i BE Salinty
sp. ), Planomicrobium sp., ¥ ¥ % J8 ( Bacillus sp.); et 0 15 0 4
) 4 #8 Control 1.763 1.612  1.398  0.960
TR 1R 3% 49 40 B O 28 T8 49 0 A 25 HF 7 R o s Lams 1o
( Bacill Do 1.253  1.410 1.371  1.155
a%%zmsmmwgﬁmmsmAﬁw%& 001l 1164 1,128 0%
§ # £+ Root system soil 1.447 1.236  1.084  0.255
GenBank U4 2 , 318 89 5 5 M 5 43 5 DQ084462- 1.509 1.563 1.298  0.976
DQ084469, 0.445  0.497 0.425 0.325

1.174 1.285 1.227 1.192

ERS5LRERREXRBENAE, i Biokdit
BAFHAT IR, R Mega3 UM BEMEER
GREW,ME 1P,

MR EE AT, X IR L SR AR B OE B R T 43 51 4 40 7 35 (Bacteria) H B9 %€ 40 B ( Proteobacteria ) /% 1 )
v-THE, RS K E B (Pseudomonadales ) , {5 51 Bt i 7 ( Pseudomonadaceae ) , {8 B2 8 % /& ( Pseudomonas ) ; 48 5 38 B )&
BE '] (Firmicutes) , ZF #UH B B (Bacillales) , 3 {4 BR 3 £} (Planococcaceae ) , Planomicrobium sp. ; 40 B 15 i) B
'] (Firmicutes) , 3 ¥ #F B H (Bacillales) , i 5 ¥ B #} ( Bacillaceae ) , #5527 B J& ( Bacillus) . BHEMR R L HMA L H
FREEY b 40 B 48 A9 ) B B ] ( Firmicutes ), 2 #0 #F B B ( Bacillales ) , # 2 #F 3 & ( Bacillaceae ) , 4 3 ¥ # /&
(Bacillus) e I RARE AR, ZEER S 16S (DNA #5651 B W 2k Lo B4 R — B
3 itig

GRS B RREFHART R X BRI, R A BT, 8 % X S B B I

* % 3o oM 8RO B 3 VK 09 0% % B {5 Data in the table were OD

values of culture
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®6 BHMATAMA 165 rDNA I FEMELL RER
Table 6 Homology comparison of 168 rDNA sequences of 8 strains of dominant flora

##k Strain NS FHEBAUERENSEWE (%) M-S
Accession number Two reference sirains with high similarity Accession number

3t H8 Control 1 DQO84462 Uncultured eubacterium WD259(99.13) AJ292672
Pseudomonas sp. NZ099(99.13) AF388207

2 DQOB4463 Bacillus sp. MN-003(99.26) AF355627

Bacillus aquimaris (99.26) AF438625

3 DQOB4464 Planomicrobium koreense (98.65) AF144750

Planococeus psychrotoleratus (98.32) AY771711

4 DQO084465 Bacillus sp. M0O12(99.86) AY553105

Bacillus sp.(99.80) AJ000648

1B & £ Root system soil 5 DQOB4466 Bacillus aquimaris(99.87) AY505499
Bacillus sp. CR1-2(99.86) AY205296

6 DQO84467 Bucillus aquimaris (99.73) AY505499

Bacillus marisflavi strain TF-11(99.73) AF483624

7 DQO084468 Bacillus mycoides (99.87) AF155957

Bacillus mycoides strain 6462(99.87) AF155956

8 DQOB4469 Bacillus aquimaris strain MSU1110(99.25) AY647307

Bacillus sp. (98.87) AF355627

BEHERRAHR , REEFHFRXHAER. FERBESEZNMXER BETESERNEAREKER, P
SIFh RS TR EE AR AR AR D RBEAR KA RKIRE T TSP RN RS
BB YA SRR . EMBIKE RS R So R R S Y R R R BRI B9 305 3 R R i
FH B RE T BRI, FREMYHRAFETIRERBA, - RENE, EL2YM ’
RANGEREESRAZHKE B ERRPSIRAY FFo 5

MY TR EE T LIRS T ILN B, s 180K 74, YRR L BRI IRHROE, REL
70 ¥ B P95 e B A L R RO, R i Y AR S !

FHEBEXN LIRS KEEELW, X 5EANIRMAL., WRELEWIREN, ELHEELRK *i
AR RS B RS SEE RN, KBARGERE, L BOKSE R AR R, BE RS
MR MRS, ESEAEY TSR AR ER, B L BRI ER BT LK DERREY
AEBERTRA, AT LR H, F— SR EBHER P HE S,

MERES RO TR HRETRELAHYEERUMHAR - EHBER LS, HFA
EAMENBERTYREN M MRS BERF WS EHE FE, &ATRE KA YR
( Kalidium foliatum (Pall.) Moq. ) .tk #5983 ( Suaeda salsa L. Pall) " T 52 % ( Atriplex centralasiatiea Ljin) . 7518 K|
i B # ( Nitraria sibirica Pal) 3B ZEB MR SHBERBHARAME, FRER . FHE 1A FEE, LR 4
Fhh A A £ 5 R A) Na® BB K 6 019.2~ 9 345.6kg/hm’ RN, Y RTH T ERNILBERMY TH
M EEAYE 110 B4, B MY i b IR WOIRLUR Rk BT B0 4 BY o] IR 8RB E , AN T A AR
RO ELE, KAE " ETHERILEME THEMREEAYAEE AR . BAE NEE . FREFHS
REW MM ELEYEE HB M BREIEM, o 8 0~ 20 cm.0 ~ 100 om B F 2y + B 28 & 7r Fi i
31.1% %0 19.1% , 7] {3 £ 58 H kL 45 0 B T8 B, o508 £ 3 AL 1 R, 68 1 3R LR B s SR AT BT 3 o

FEREYRADMHEEN TR YREREK,E Paul ST, R LR (ERAER < lom) LERR T
FAENSRATLE 10U L, A5% - 102MRAREHLBHEYFTGE. RARIB-LBERYE,
WK PR EL RS AR AEYAER, VBTN - ERENLEYR, MANR. BXES5FRYNE
",

ERBRERLFAERES, AR R TR NS HRE AR R, &L
BELHE. BTERMTHNRELLR L EPERN AEREN RERANRR IV EIFHNT
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sg [ DQOB4466
98 |- Bacillus aquimaris (AY505499)
so| LDQos4ssT
DQO84469
100 Bacillus aquimaris MSU11110 (AY647307)
Bacillus sp. MN-003 (AF355627)

n Bacillus aquimaris (AF483625)

60
56 '— Bacillus sp. JL-29(AY745867)

DQOB4465

Saae DQO84463

100

100 |_| Bacillus sp. (AJ000648)
97 | Bacillus sp. MO12(AY553105)

[DQ084468
100 “Bacillus mycoides (AF155957)

Planococcus psychrotoleratus (AY771711)

: Plannococcus matitimus (AY428552)
00

n Planomicrobium chinense (AJ697826)

Planomicrobium koreense (AF144750)
60 Planomicrobium okeanokoites (D55729)
100 L-DQ084464

DQO084462

100

83
97 LUncultured eubacterium (AJ292672)

Pseudomonas sp. FA2 (AY131214)
L|:[P.veudom¢mas sp. NZ099 (AF388207)

1 L ! I ! J
0.10 0.08 0.06 0.04 0.02 0

H1 sHLBHBENARERT 4N

Fig.1 Phylogenetic tree of 8 strains of dominant flora

TRAVYFEH L., LREVEREROASFREEHMEYREN L N RN DRBEDE ML
Jei , R A P B, AR AR PP IR BT B0 CO, B TOK B T AR O B AR, 1A B £ AR AR WDAR AR 0 O AT AR
MAERREENR, X L EEEYRMERED TERAEM BHET P.K.Ca FHENEM NI EHZE
THRESFEETEYNER, BRE M MAETRE RN REREAO T HRE . FUHE HFFTHRNA,
FHEEAR B ERSURFESITHREEGE L TURMIRSEE ML ERr ABLRES
L M AEYNES . BER, DRPHAEYEEE (AE HEH KR WAREN N, A HAEHK
BHENBAAE, FRAARBEE K, BREZEELAFAK,

TR AR LY REF RS S, RIS B AR DR RRA BN, L RBEYEE
RLPE R RALLE M T S SRR A YR E N R AR TR R RE. SUHIREE, TR R A B
EWEKKERRE B THE QR EDREWERR e R R AREE T 8O, BP By JFR W 3 BB KR i
EYBATEERROMEDRN EZNMEDRE. I -SRURRT HERERER , TR HE R
RARMESHF RN YL E

References:

[1] LuDH, SongZH, LiRJ, et al. Study on the improvement effects of shelter forest in argillaceous coast on beach soil. Chinese ] Soil Science, 1998,



http://www.cqvip.com

£ 00O http://www.cqvip.cont

3 MREH FoREEEER R EFE T WA YR R 807
29(6) :245 ~ 247,
[2] Yul, Long] P, LiJJ, et al. Advances in the study of bicremediation and its application to the coastal wetland. Advances in Marine Science, 2002, 20
(4):99 ~ 108.

[3] Zhao K F, Fan H, Jiang X Y. Improvement and utilization of saline soil by planting haliphyte. Chin J. Appl.Environ. Biol., 2002, 8(1):31 ~35.
[4] Wang YH, FuR S. The application and advances of bioremediation in China. J. Shandong Normal University, 2003, 18(2):79 ~ 84,

(5] Zhong ZK, Gao Z H. The mechanism of phytoremediation and its application prospect. World Forestry Research, 2001, 14(3):23 ~ 28,

[6] Chen Y H, Zhou C L. The effects of forage planting on the improvement of coastal saline soil Jiangsu Province. Grassland of China, 1996,(3):26 ~29.

[7] Dong XX, Guo HH, KongL A. Effects of Medicago sativa L. on the salt character and fertility of coastal saline soil, Shandong Agricultural Sciences,
2001,(1):24 ~ 25.

[ 8] Wei G F. Microorganisms in the siol. Biology Bulletin, 1995, 30(2):5.

[9] Zhang YB, Wang W Q, Zhuang T C, et al. Microbial amounts variation in mudfiat soil at southwest in west Xiamen Harbour. J. Oceanography In Taiwan
Strait, 2000,19(1):54 ~ 59.

[10] Nanjing Soil Institute of China Scientific Academy. Physics and Chemitry Ananlysis of Soil. Shanghai: Shanghai Science and Technology Press,1978. 196
~ 208

[11] Yang YL, XuJ, FuD Y, et al. Study and Biotecnology Mede of Eco-reconstruction in Coastal Heavy Salty Deserted Land——Take Tianjin Area. Journal b
of Agro-Environment Science, 2004, 23(2) :359 ~ 363.

[12] Zhang Y H. Desalination Effects of Salt toleran t Plan ts Growing in Alkali- saline Soil in Ningxia. Gansu Agr. Sci. and Techn, 2005,(3):48 ~49.

{13] Luo M, Qiu W, SunJ G. Influence of planting herbage reclamation in sacdo sulphate meadow slinge soil on the soil microflora. J. August 1st Agri College,
1995, 18(3):35 ~39.

t Eopd

[1] X%, FRE  E5H.%. BREEGPAYER RO RMRIE. L WEHR,1998,29(6) : 245 ~ 247.

(2] Wl AUV ZRE.S SYESHAMAARRAEREBFHNA . BERPIER,2002,20(4):99 ~ 108,

(3] WX, %, THE. SEAYESKR IR POER. MASHREYER,2002,8(1):31~35.

(4] FE—4%, M. PEEWEEORNMRER. WRITIEAYFHE,2003,18(2):79 - 84.

[5] #ER ABER. MYXRRGBENERNAMR. AN, 2001, 14(3):23 ~ 28,

(6] BREL.AES. REYROIFREBHIUENTE. HEFEM,199,(3):26~29.

[7] WEE B, 4%, RESHBAEEEEE T REMSERRIAER . ILFRKALH3,2001,(1):24~25.

(8] #zhek. LMFAOMAEY. 8% EIR,195,30(2):5.

(9] TRk, T, E8iE,%. EITEEERTNEH R RN EYH B REL. &RER,2000,19(1):54 ~ 59,

[10] FEFEEERLRALT. LRELSF. L. DBREEAR MR, 1978, 196 ~ 208.

(11] HAH BE . EA%, % REELHREABRESEREYHARAMNTR —URRIERH XA, RALFERFFR,2004,23
(2):359 ~ 363.

(12] ks, s AR s A RS B0 R . H ARl B 8, 2005, (3) :48 ~ 49.

[13) B8, BR, DX AELRTITRREEMHE LN L RNEDR RGBS . A —RERFER, 1995, 18(3):35-39.



http://www.cqvip.com

