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B OE. Ao BEamAMX 6 AN R KA R 68 R R E BB AT T A A 4 A 163 xDNA PCR-
RFLP 247, " — 3 RAI A4 REA ERERAEFAT _BRAE 7T B3R AR D RBNE 1 R,
FERBME A — R R LA KRR P A AR 7T DA 400 mg/L WY REMERE F 4 K5 BT W&
00 mg/LRETAK I HERE T A SO mg/LIREN W XKBERE LA K, LB T ML RRN. 4
RERNELBAARBRERZ % FEl 1 REARR E4 B A% MM E % CCNWGS0037, 168 rDNA PCR-
RFLP A7 45 R BT A W AR 7T DA i 3 kAL, & 5 ) 0N & 45 R H % WA 251 B T o 42 4R 8 B 8 ( Sinorhizobi-
um ) AR B B (Rhizobium ) 1 + BEAT H J& (Agrobacterium) . 4F&0A4T. 7 K RIEE R H £ MR —,

FBIA. A EH T AR W A 2 4 ;168 rDNA PCR-RFLP
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Table 1 Tested strains and the types of 16S rDNA PCR-RFLP fingerprint patterns

bk

Strains

HuBE R Y

Geographic sources

16S rDNA [&] {527
168 rDNA types

CCNWGS0026  CCNWGS0030—1  CCNWGS0034—2  CCNWGS0027 - CCNWGS0032

H e

CCNWGS0036 —1  CCNWGS0028 —1  CCNWGS0033  CCNWGS0037  CCN- Chencninn G T
WGs0029 CCNWGS0034—1 «nengxian tansu
CCNWGS0040—1  CCNWGS0045  CCNWGS0050—1  CCNWGS0041  CCNWGS0046 A
—2 CCNWGS0051—1 CCNWGS0042—1 CCNWGS0047—1 CCNWGS0052—1 H"“ﬁc 1
CCNWGS0043—1 CCNWGS0048  CCNWGS0053—1  CCNWGS0044 an Lansu
CCNWSX0016  CCNWSX0018 —1  CCNWSX0019 —1 CCNWSX0017 —1  CCN- B 7 X B 1
WSX0018—2 CCNWSX0020 CCNWSX0017—2 CCNWSX0019—1 Fenxian Shaanxi
CCNWSX0021 CcCNWSX0023—1 CCNWSX0024—1 cCcNwsSX0022 CCNwsSX0023 B 7 7 5 I
—2 CCNWSx0024—2 Ningqiang Shaanxi
CONWSX0025—1  CONWSX0026 Berang 1

Lueyang Shaanxi
CCNWSX0028—1 CCNWSX0031—1 (CCNwWsSXx0036—2 BTBO2—1 BTB5S1—1
BTB58—2 CCNWSX0028—2 CCNWSX0032 CCNWSX0037—2 BTB02—2 BTB52 BTk 1
—1 BTB100—2 CCNWSX0029 CCNWSX0033—2 CCNWSX0038—1 BTBO3—1 Taibai Shaansi I

BTB53—2 BTB101—1 (CCNWSX0030 CCNWSX0035—1 CCNwSX0038—2 aibal Shaanxi
BTB50—1 BTB55—1 BTB101—2
CCNWGS0031—1 cCNWGS0035 CCNWGS0038 Hﬁﬁﬁigﬂ Jii

Gansu Chengxmn
CCNWSX0025—2 e P s BH _ I
Lueyang Shaanxi
o S = S S == = ) > s 33t > > 0 =0
PUAERFR . FER EER KKER. IS BERRERME, Sy RS RA, EEARE

J— = s N . N S o
R ABRMNEER &4 MREE.5.50,100  BRiFfT2FFIE. FMERAKEN,
#1300 #g/mL, o 4k

45 R

AR Fh IR0 . S AL (0. 4,0.6.0.8,
1.0.1.2 mmol/L) . W§HR4L(0.8,1.3,1.8.2.3 2.8
mmol/L)  HRERFE (1. 4,1.8,2.2,2.6 3.0 mmol/
L) 4% (0.1.0.6.1.2 1.8 2.4 mmol/L),

R A AREEN O mL TY 53R 5,
28°C, 130 r/min #RHHEFE 3 K, 4°C 12 000 rpm B9
> 5 min, WERM. 755 BIEW BEEKBEG 3 K.
JN 600 ML BGEK R SIFFH . 2 sk fhds i T1F
MFEFRTAR 3 d Jo LS R,

1.3 16S rDNA PCR-RFLP 4#f

PR B ARIEN 5 mL TY #5353, 28°C, 130
r/mindk% 3 3 d:4°C R 12 000 rpm &0 5 mins
WEE B R, 2 1] Laguerre G- 1Y IRoE Y O
DNA. ¥EFF PCR §88, 1. 090 55018 4 5 Jiz v vk K )
PCR ¥ IG45 8., Y51,

ERBY P15 —CCGGATCCAGAGTTTGAT
CCTGGCTCAGAACGAACGCT —3'

R B4 Ps.5 —CGGGATCCTACGGCTACC
TTGTTACGACTTCACCCC—3'

RFLP 43 #rik H Heelll \ Hinf 1 . Msp 1 =FR
SR P BB AV L), 2. 090 BE e FRL UK, Bio-Rad &F iR

2.1 M—miEFIA

W — B I A1) R I 2 SRR BH T A ki B k2 ]
DAL T R4 L — PRI R E8 . D — ABE  EHE L 6
PR USSR T FRBRIR $9 0] LLFE 400 mg/L
FI AR AR ME— B I A 35 97 5 B AR AR A A
I PRER AN T A BR AN, T by AR JL s # A A A 800
mg/L #1900 mg/L #4928 5 Fk i T LA A 700
mg/L B2,

3R S BE.6 R PR L2 BR 12 R 22 BRANEE
AR L— 20 IR 2 BB N ERER BN | BRFFRE AT
iR =4 A ZBREN

CCNWSX0026 ANfg 1| 2 FLE A1 D — 0%
CCNWSX0025—2 1 BTBO2— 1 AREF|H L—# e
[ FE: CCNWGS0047 — 1 A1 cCNWSX0026 AS g F]
FRZERE: CCNWGS0047 — 1 F1 CCNWGS0052 — 1
AERMA L — 1A E, CCNWGS0047 —1 CCN-
WSX0026 . CCNWGS0052—1 1 CCNWSX0025 —2
I 4 BB A BRI A Y B RS ARE A A 22 PP
() 12 Ffr (13 Fp 14 Fffn 15 Fifr,
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2.2 ERAK

55 PR RESE 300 Mg/mL B FHE B R FAEK 2
RYBRRRAEMT 2 5 Mg/mL A PS KB R RIAER %1 19 Bk
BT LA 32 100 tg/mL IRE R,
2.3 EvRmZH

6 REAT AT AT 52 VK FE 85325 2. 8 mmol/L AT AR
§5+3 BRET T LA B2 9K N 3.0 mmol/L Y BEERRE : 4

F Ak CCNWGS0037 LB H R U0 B 4 @ it 52
£, gesr il sz 3.0 mmol/L, AR 1. 2 mmol/L
A ALAR 0. 6 mmol/L HIBRERES LA K 2- 8 mmol/L
AR JEREAE 700 mg/L Y 2 B g ME — R VB A4
b1 o e o
2.4 16S rDNA PCR-RFLP

#5168 rDNA PCR-RFLP 747, fHis 6 bk 7] 7
I IARITE 3 Rl (3% 1), 42 A e 45
KEGKEMIE L,

S. arboris HAMBI1552 (Z78204)
S. kummerowiae CCBAU71714 (AY034028)

S. kostiense HAMBI1489 (Z78203)
S. xinjiangense IAM14142 (D12796)

Ag. vitis gene NCPPB3554 (D14502)

All. undicola LMG11875 (Y17047)

R. huautlense SO2 (AF025852)

Ag. albertimagni AOL15 (AF316615)
CCNWGS0031-1
‘”_E‘ Ag. rubi IF013261 (D14503)
Ag. tumefaciens LMG196 (X67223)

R. yanglingense SH22623 (AF003375)

R. tropici (X67234)
R. tropici USDA9030 (U89832)

PRIFTAEN 32 1.2 mmol/L AYSRALAR : 1 #RERT AT LATH %2
1.2 mmol/L BiERE .
L 0.02 ]
I 1
100 | 5. meliloti LMG6133 (X67222)
CCNWSX0018-1
96 §. medicae A321 (L39882)
76
99 97
100
S. fredii ATCC35423 (D14516)
100 S. morelense LC04 (AY024335)
99 I
96
100
R. hainanense 166 (U71078)
i l : R. indigoferae CCBAU71042 (AY034027)
99 80
R. sullae USDA4950 (Y10170)
= 100
77
7 R. leguminosarum USDA2370 (U29386)
100

CCNWSX0025-2

R. leguminosarum bv. phaseoli USDA2671 (U29388)

R. leguminosarum bv. trifolii ARPV02 (AY 196964)
R. leguminosarum bv. trifolii PEVF01 (DQ196416)

B 1 {&#E 16S 1DNA 2FIIHBNRFELEH
Fig-1 Phylogenic tree based on the 16S rDNA sequences
g g q

MR L ANE L O LLE 2680 13t 64 fRpd, &
A BB bRy 9470 HAR R B bR CCNWSX0018
— LR G I EJE T A ERVRE 8 ( Sinorhi-

zobium ), SEARMRMRIEE (S meliloti) SE5% 5 R fix
UL FFIAR IR A ] 10000, 5 e SR B P
IR AR bk 16S tDNA AR f /N #9782,
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KF Rl 5y IR b e (95 70) s B e e WA R s A AR
TR LB — SRR SCHr s g R — ),

20 1 AR £ B Bk CCNWGS0031— 1 5 s
RATFH Ag- tumefaciens W) LK F Al J¥ 51 AH
WIFEEF) 99. 1%, |8 T T AT B R ( Agrobacteri-
um) 733,

A AR B CCNWSX0025 — 2 J5 5130 &
IINTEE R X AR B T AR 8 ( Rhizobium ) »
TN AR R = I B A R AR ARy 10024, T
W2 TP

3 GERAIITR

P VR A 4 R i 32 PR SE g o (R
ANEABENESEWZE, HP% 16S tDNA
PCR-RFLP %553 734 % 52 2 b AR AR R BT J 1Y) B Bk
CCNWGS0037 iy E 4 R itk L B3 X ARk
Hift s B ey B X, 82 BT 32 3. 0 mmol/L
AIBRER%E . 1 2 mmol/L A& AL57.0. 6 mmol/L HYHE
BRA% L% 2.8 mmol /L Y RHERAS . FERETE 700 mg/L
FIZR T S ME—BRIE R 35 2 LA K, Carrasco Z7E
W R T YLK, 4y B A5F] 41 BRTR 2. 4 mmol /L
Ph™ B RRL Y, BT S A K B A R A LR
B AT AT AZ /T 10.0 mmol/L # Zn® " 85 FUK B
ALLL T 32 /N F 0. 80 mmol/L Y Cu” B F ik
Jrth s s gt 20 ) 2 S e b4y B M — R AR R
BREMTAZ 0.2 mmol/L #y cd*", M FIRTAEHRY
BFFOA L R B R Cu® L cd”T PhY
Pt (HAFE— AR

A SR, B F 3 bR IEAT R R AR CC-
NWGS0031—1 5R ¥ - 3B AT i Ag- tumefaciens
AARRLPE S 99. 120, AT AR R R R, B NshE
HABLE A BRI T A AR P T A2 B B AT
B IUAE O 2 3 UE B AT 1 ] LA AR R B Y A
FE S NARIRT B3 W B A K s A R,
(ERRES R Rt ", ST B ROAR IR B ) 55 2 A
NE-HE MR EFIUIES ERELE L
PPN E ST B RS R B E.
B FFELL 16S tDNA [FHN T h R RA K E
W B 58S TR AN 258 ol B2 U
TR A AT I, e T T
AR R 1 73 RIE TR B — AT,

A A AR R B Bk CCNWSX0025—2 168 rD-
NA FHI x4 R0 % ik E T AR R S5
SRR A IERE] 1002, HRTC AR R
e A e S = I 13 - AN A Ve o 7 B B 1 S

A EREEYRINIGE, ARBALERH 5 — KA
AR B B T 1 AREE SRR R
WHIWTAT AT RE R I R R AR T B R KR 8
1& 5 ARA NARE L B R B n] AR R B e B
TR AR AR I B AR T 1 A W
WA BRI AnAES R B 7E 128
A AT BB T AR E ) — TR A AL,
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Quantitative characteristics and germination dynamic variation of soil seed
bank during the course of restoration at Loess qully region

GUO Man"’, ZHENG Fenli"*, AN Shao-shan"”. LIU Yu"?, BAI Wen-juan’
(1. College of Resources and Environment, Northwest A & F University, Yangling Shaanxi 712100, China;
2. State Key Laboratory of Soil Erosion and Dryland Farming in Loess Plateaw, Institute of
Soil and Water Conservation CAS & MWR Yangling Shaanxi 712100, China)

Abstract; Taking the pasture zone of Loess gully region (Guyuan Area of Ningxia Hui Municipality ) as a
case study this paper selected eight research sites according to the different vegetation restoration years (2, o,
12, 24, 35, 55, 75 a and cropland control) to study quantitative characteristics and dynamic change of soil seed
bank germination through field survey and a laboratory experiment of seed germination. The research results
showed at the different vegetation restoration years; average amount of seed sprout was 3 942.5 seeds/m”, and
the amount of discotyledon vegetation accounted for 90% of the total- The seed sprout amount in 0™~5 em soil
layer varied 166.7 to 9 100.0 seeds/m” and in 510 ¢m soil layer changed 133.3 to 2 120.0 seeds/m”. At the
different restoration years, an order of seed germination amount was increase before and decreases after; the
temporal pattern of seed germination amount was approximate unimodal- Except cropland: the peak value of
seed germination for dicotyledon appeared in 4 to 6 weeks; the peak value of seed germination for monocotyledon
occurred in O to 6 weeks: This show that seed in the soil come into being a peak value of germination under the
appropriate condition of environment; climate and so on in the pasture zone of Loess qully region-

Key words: vegetation restoration years; soil seed bank; seed germination: quantitative characteristics;

germination dynamic variation
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Physiological and biochemical characters and 16S rDNA PCR-RFLP of Rhizobia
isolated from Medicago lupulina in mining regions of Northwest China

WEI Xiuli, FU Yun-yun, WEI Ge hong
( College of Life Science, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract . 68 rhizobia strains isolated from Medicago lupulina in mining regions of Northwest China were
analyzed to study their physiological and biochemical characters and 16S tDNA PCR-RFLP. The only carbon
source use results show that all the tested strains can use 7 kinds of carbon sources including sodium succinate
but cannot use 4 kinds of carbon sources including sodium hippurate- When the phenol is used as the only carbon
source all the tested strains can grow under 400 mg/L, but cann 't grow under 800 mg/L or more than that,
strains can grow under 700 mg/L' The tested strains have different resistibility to heavy metal- One isolate,
CCNWGSO0037, with the best resistibility to heavy metal is obtained- All the 16S rDNA fingerprints are divided
into three types. and the full-length sequences and PCR-RFLP of 16S rDNA show that the tested strains belong
to Sinorhizobium and Rhizobium and Agrobacterium respectively - From this study, it can be concluded that the

diversity of the tested strains is poor-

Key werds. Rhizobia:16S :DNA: PGR-RELP: -Medicago lupulina



