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W E:AARBRIHZFARTRK I ERAREIACGOLEERLARKEEH ERENEH, R K9
(1) WMACCLY FERER I RAK AT A HERA - YN, AR QL BN K AT REBARHK 23.9% ~
47.0% WEABEARNLEREAHNEFAT(P<O.05S);mER B R EHEANAR, W . AEXLHH17.5% ~
123.3% ,18.0% ~42.5%  BP B E A ZEHEFAF(P>0.05), (2) AH K I SHEXPEHH T/ #HKHE

FHBLENS K,

KRIT: HHEBKEE; £+8; CaCly; FRLR; FER

RS S144.3 IMIFIAM: A

MAEEMERNFE S LR, BUAR T
BMUAEFMEROMEYREY ., BFSHEEL
FHHRAHAREATHERELER CABLK
BMAENSHARRHFELSRN 10% ~ 2097,
HAl, BN ERKE BT ERATECERE
TRAHHRE-Y, HREA, RALHYE M
R B A B R A LA AR, Xt R AR A
MARPRE YL E REHEFERRR WAL
ERAENMEEERE Y BARRBRAR
KEMHER, FAHEARAOH AR,
18, B A% 5 4 o 7 3 2 Y048 K 19 % R OCHL B F X
KESTERRNOERERAE . FENBEIESH
BEH, RERRFW BT L.

FEHTREVENEBEHAATRSNE T,
RAERTHEE SRARGESRERBEESS
FrYEM . BRSTRED, MRt L P AR BRES , 13
R SR B 50, B 45 £h 77 7E sE 0 + 3
KEUER EHTFHRABERTRAEZTE W,
BRSPS A T & BT MM AR
WE BENIHIRE. AXEAFAARKLS
BFEDMEIH FRETRRREH T RHL
EABMRME N, B ERRH QA AT BT
EUBMMAALTFEXSREIRFPHBRBEST
B RAFEFH EPEED R B REHHE .
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1.1 ##

1.1.1 3 #% TERBHESL, REAFE
B8 KA NI (41°35' ~ 42°10’N, 114°51" ~ 115°49'
EDXBHEABNERE, HP1~3 3 LHBINF
TR ASLHRACKERTENE LR, HiXLE
HEAMRAE 1. £ pH A DELTA 320pH it #
U H LR RS R A - sh 0k WD,

- BRRBARRSEREE",

®1 Sl LWMUEEHER
Table 1 The chemical properties of the test soil

+HHS H FF(g/kg) BREE(g/kg)
Soil sample No. P Organic matter CaCO;
8.47£0.15  54.46+5.11  40.68+0.86

8.80+0.64
8.18+0.04
8.03+0.13

59.44+0.76
57.48+4.91
66.03+0.33

29.66+0.88
31.96+0.12
37.74£0.12
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1.1.2 #%% BAEIEEFREZ AR 1 SHEH
BE(CAPLER 1 SMEEHFE(CAC)  HEH K
1 SEFERMS ¢/L CaClyo P EHEFHFEF M2 AT
MIAKHE K,Cr,0;, F 80 pg/mL, UME AR R EH
K, R EE RGN ERA PDA 3 3#
g[zﬂD
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1.1.3 #iXfetn® BHAHEYRKER, 3t 10 5,
A5 R 8B K 7] 8 ( Fusarium sambucinum , 48 5 R
FS) , ##& H8  (Alternaria alternata , 455 7 AA) W 1L
528 ( Fusarium oxysporum f. sp. Vasinfectum , 5
& FOV), 7% 35 %k J) B ( Fusarium redolens, 4 5 K
FR), ENEEH( Plectosphaerella cucumerina , 455 X
PC) , K 4% 7] 8 ( Fusarium equiseti , %55 3 FE) , 7§
K2 B ( Fusarium oxysporum f. sp. niveum , 98 B N
FON) , K 7 % 4 8 ( Verticillium dahliae , 465 % VD),
R 71 ¥ ( Fusarium sp , 985 & FU) J 5 & B ( Phytoph-
thora sp. JEE R PH), M EHEMRA AL RAEIHE X
FRB IR A Y B BT E R A

1.2 /&

1.2.1 #4482 HREH1.2.35EHEHARK
FEEETHOEAHSSD  ZFARRETRT 20
d4 S THUBTHHEAEERA 4CKBERT,
R I~3BRNTELHEAXERRERLRBRES
HER,B 5.0 g LHEIN 95 ml EHE KB RER; 7
BA45WEEES.0g, /M 95 ml REKHIBEAR, Bt
WHEAK> R UT EHBESR,

1.2.2 #AE&WSENK HLHEFOIREBEM
VERBERBE. XASRIEHHNERO0.1 m F
GA.GACa ¥ b AR R SGE 8C TR EEF
10 d, W8 FIRBEHEELSHEKREEREN/N
BHRHEERCHRAHEEE N HERR M/
BAER HARKEEBAAKREER", 76 5%
BHAEREETARK 1 SRAEPERIFRF.

£2 CaCl, AEEM
Table 2 The quantity of

1.2.3 AEEHEEEMNE FAFRKERED,
1.2.4 &BE47 SLHEERKR.FAACRR, BN
CaClL, HFE LB ERE 53 BIFHE LK
SKEBBEYANEE FEALXN:

Aca(%)=9i‘céj;—0"x100

AP ,GACACa FHNRERTR 1 S MBRHK 1
SHHEFHBRAERE,

PL & i L # RAS (The Rate of Antifungal Spec-
trum) « 58 55 5T PE B £k B 400 46 ) 905 [ B A O R 0o it
REFE SR W, T EAK N

RAS(%)=ﬁx100

AP N G HRERRAETFHEERE ZHE
LA R AR AR I

AR BIR B E TR DPS 9.5 BB AL H &
G(T-K%B)5%H

2 HR5a

2.1 CaCL, WHMEESBHERHEN

HFE 2T UAFEH,GACa 354 £ BRI IR
BEEMEGCA BEMM KPI125RFLA4 5
BEHBAHEBE S MR BEK 23.9%.29.3%
K47.0%, 5 BHOEREBEE(P<0.05) MK
BEKFE(P<0.01),3 517 GACa HEFHE FH A
MR BT B GA N 21.0% , —EMNER
T ERXBBEKYE,

SW s HuRk(10cf/g)

actinomycetes after adding CaCl,

TREHS BRE HER S BRER MNETRER KEEM
Soil sample No. Media Total quantity of acti Strep Micromonospora Unidentified genus
GA 11.97+1.37 3.43+0.49 0.57+0.58 7.97+1.42
1 GACa 14.83+0.83" 4.03+1.11 0.30£0.10" 10.50+1.83
AcCa(%) 23.9 17.5 -47.4 31.7
GA 13.20£1.25 3.00+0.46 0.3720.21 9.83+0.98
2 GACa 17.07+2.38" 6.70+1.01" " 1.40£0.30" " 8.97+1.59
AcCa(%) 29.3 123.3 283.6 -8.7
GA 7.87+0.91 4.00+0.82 0.73+0.15 3.13£1.70
3 GACa 9.53+0.25 2.30+0.17 1.47+0.64 5.77:20.76
ACa(%) 21.1 -42.5 101.4 84.3
GA 60.71¢1.11 13.45+1.16 5.96+4.04 41.30+2.53
4 GACa 89.27+1.48"" 11.03+2.53 14.22+2.07° 64.01£4.96" "
AcCa(%) 47.0 -18.0 138.6 55.0

W HER B ERMBLBLBEMRALR LB E(P<0.05) BBEKF(P<0.01),
Note: The * and * * indicate the diffe b the medium of CK and the medium of adding CaCl, are significant at 5% level and 1% level, re-

spectively.
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HEEBEMCCL, MBSHBEHENEHE  FIRBEAKF(P<0.01), HRXIIMFLEHR
o M1 EBM2ELHBMBELRM17.5%, BF, ULEREH EFRK1IBHFRPMA Ca-
1233%, P 25+ HE CACa IEFRE L HBBEEE L MABITERRLFHEENNE — SR H#E
BEXE CAWERKIPRBEEKFE(P<0.01),1 H,
S+MELEEEHBERAHM EXMBHERS 2.2 CCL, HEARLEIBHAEHZR
BE;3EM4BLHEENRAHEL 42.5%. 221 REAXLELXF MNCAMGACaEFH
18.0% AR K B EKF. HAEBE 215 BRRARHE, L 10 REBEXKFEEEN

TEMA CaCl, J5,24 S HH/NEARBREE W5, A ARISRE TR, LK8 34 st
B R4 I 283.6% .138.6%  HERAFER KAW. hR3TUBE & M EEEKSES,
BEBE(P<0.01) . BEKF(P<0.05),1 51+M kALFEHK GA M GACa BHEFHWEHREN
IS BA/NARIE R X R 47.4% , HEXBE 15198k, SR B SN 44.1%F 55.9% , 45
EKF(P<0.05), MREEHREHMNS 4 5LE SHEAEGREETEYEK 26.7%,
GAGaIEFE BB 5B CAEFELNER

£3 TARAENRAERBERELSE
Table 3 The total quantity of antimicrobial actinomycetes (TAA) and strong antimicrobial actinomycetes (SAA) on the GA and GACa

b 3| HOE (%) % Media
Iterm Quantity( Strains) GA % GACa % ACa%
HHESK TAA 34 15 4.1 19 55.9 2.7
BT (d>18 mm)SAA 9 2 0.2 7 77.8 250.5

2.2.2 BEAKAHHKE HEIAUER,MA  FWH. ‘
CaCl, I TRIEHHR L EHE, HP, M GACa 223 JHRBERAKXAHKT HEMEBINN M
MCARAE LEBMNEERERZENI N TH  HERERAERKE P, M 3 U ERFERRESN
F28k, 9 EIREERR M 77.8%M22.2%, EREHEX 10K, AER4TR,HEE GACa
M GACa FPHREBHBHER XS EORE B cA BN IEHIE 8 &, HRFBAERLEN 80%,
B2.5M%. TR, MEK1SEHREDMEE MNCABFRELHFEBNBETERLEN 2 %,
FTFRBRASEREEOS S, RE#NBE#FE—  HREKRELEHK 20%, A GACa 57 E L8

R4 0K ERABKIETRENEHE

Table 4 The antimicrobial activity of the 10 strains broad-spectrum antimicrobial antinomycetes (AA) against target fungi

I AA RAS ﬁ?ﬂ&?ﬁmﬁﬁmﬁ&(m) _
X Rtk (%) Antagonistic circle diameter against target fungi
Source  Strain No. FS AA FOV FR PC FE FON VD FU PH
C2g409 60 23 o 16 15 0 20 17 0 14.5 0
Clg4101 60 15 11 0 0 13 15 0 11 2 0
M3g407 50 21 0 21 0 0 % 16 0 9 0
C1g4307 40 0 12 20 0 15 0 0 0 17 0
AGs M2g407 40 0 0 10 0 0 15 14.5 0 14 0
Cagt02 40 0 0 12 0 20 0 13 23
C3gdll 30 12 10 11.5 0 0 0 0 0 0
Cagdl3 30 0 0 0 0 17 18 0 0 24 0
B Strains(#k) 4 3 s 2 3 6 3 1 7 1
H¥ Percentage(%)  66.6 100 83.3 100 100 85.7 100 100 87.5 50.0
C1G419 30 23 0 0 0 0 0 0 0 11 15
MA4G406 30 10 0 10 0 0 10 0 0 0 0
A R Strains(#k) 2 0 1 0 0 1 0 0 1 1
H 53 Percentage(%)  33.3 0 16.7 0 0 14.3 0 0 12.5 50.0
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B % CaClL X TR R LWL ERA S EBOR LW 107

B BB RERRERE T CA 7, K
HiE % RAS 5 40% LA F A 6 B P 100% % B
GACa, 3} 5 Bk¥E45 % JR K 8§ AA.FR.PC.FON & VD
HREVIERBERE 100% % B GACa, HILFT R, Ca-
CLIMAB FABHES EHITBERHE.

3 kST

NFENEFTECRTEH, BRRLHRFEN
HARBEEZ T BERANBREERE, P
FREMRAERAE TEEUEF, KEXEE
BRBEAENIREAETRRERFAAEEERL,
BRFWAB T ERBRX —EENRERE.
Okamil ' A N B B 30 47T 15 1L + R B 9 AR IR 7
FHEMBREAEIEHE;ERE n L HERF
A 6% B £E B F1 0.05% 9 SDS 184 i, 7E 40C
KPR 20min, BARSBA/ A MER HHREE
B.ORPNERRIDINEEBRERARRE  BHTFE
2SI SR 7 25 S [R] B9 6 L 20 0 B o 2 LR X L
MMTHBRRE S ERE, FEXPERAR
FAZBEBRES LRSI T BRAHFHRL
MR, HREPIRIM, BB AL R AE
PRGN REEHEEW, AARBEAERE
FMA CaCl, ME BB RMNEE R TMA Ca-
CLMERLBREACE HEER DEAER.
REEBBEBRMERUERLANE W, R H
1 EEREEMA CaC, 5 KEAMEK + I %K
KESPBEHREE R, RETERS %
iR R,

KEAXARIBRXBTFFREFTER, £
PEERBEE. AMRERMFRTRREHEL
BREZERR ARSI EEFEEE L,
CaCl, AN R AE AL BRENERRENS
BRCRA MR, BHE MR

% TR
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Experiments on accumulation and chemical forms of
Cd, Pb, Zn and Ni in arid oasis soils

LIAO Qin, WANG Sheng-li, NAN Zhong-ren, WU Wen-fei, ZHOU Ting,
JIN Wang-qiang, ZHAO Cui-cui, LIU Jiao
( Key Laboratory of Western China’ s Environment( Ministry of Education), College of Resources and Environment Sciences ,
Lanzhou University , Lanzhou, Gansu 730000, China)

Abstract: Pot experiment was conducted to study the absorption and accumulation characters of Cd, Pb, Zn and Ni
on the growth of celery and the chemical forms of selected heavy metals in arid oasis soils. The results showed that the
accumulation rate order of heavy metals from soil to the celery was Cd > Zn > Ni > Pb, and the concentration of heavy
metals in the root was higher than that in leaves. The chemical form contents of metal Pb, Zn and Ni mainly existed in
residual fraction in untreated soils, while Cd mainly existed in Fe —~ Mn oxides bound form. With the increase of exotic
heavy metals, the existence of Cd mainly was in the forms of carbonate, carbonate forms and Fe - Mn oxides bound forms
to element Pb, and Fe — Mn oxides bound forms to metal Zn and Ni. According to the results of regression analysis, it
was found that EX — Cd made significant contribution to the accumulation of Cd in the leaves of celery, EX - Pb and EX
— Zn to the accumulation of Pb and Zn in both tissues, and FMO - Ni to the accumulation of Ni in the root of celery.

Keywords: oasis soils; heavy metals; celery; absorption and accumulation; speciation
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The influence of adding CaCl, on the isolation of actinomycetes
from calcareous soil in arid areas

XUE Qing', WANG Ling-na?, DUAN Chun-mei®, LIN Yan-bing®
(1. College of Plant Protection, Northwest A&F University , Yangling, Shaanxi 712100, China;
2. College of Life Sciences, Northwest A&F University , Yangling, Shaanxi 712100, China;
3. College of R and Envir ¢, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: Dilution plate method was employed to study the effects of adding CaCl, into Gause’s No.1 medium on
the isolation of actinomycetes from calcareous soil. The result showed that: (1) The total quantity of the actinomycetes
isolated from calcareous soil in arid areas could be affected by CaCl,. The total quantity of the actinomycetes was in-
creased from 23.9% to 47.0% mostly. The difference between treatments and the control was significant at 5% level.
The effect on the total quantity of the streptomycete was different from that of actinomycetes. The increase range was from
17.5% to 123.3% , while the decrease range was from 18.0% to 42.5% compared with the control. But the decrease
wasn’t significant at 5% level (P >0.05). (2) Adding CaCl, into Gause’s No.1 medium increased the quantity of
broad-spectrum with strong antimicrobial antinomycetes.

Keywords: antagonistical actinomycetes; isolation; CaCly; calcareous soil; arid areas



