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Effects of Arbuscular Mycorrhizal Fungi on the Growth of Reeds in Wetland

Soils with Different Salt Content
GUO Jiang-yuan, GUO Wei" , BI Na, FU Rui-ying, ZHAO Wen-jing, ZHAO Ren-xin, WANG Li-xin
(College of Environment and Resources, Inner Mongolia University, Hohhot 010021, China)

Abstract: A greenhouse pot experiment was conducted to investigate the effects of arbuscular mycorrhizal ( AM) fungi Claroideoglomus
etunicatum ( CE) , Rhizophagus intraradices (R1), Funneliformis mosseae (FM) and Glomus versiforme ( GV) on AM colonization
rate, biomass, mineral nutrient uptake, C: N: P ratios and Na * and Cl~ concentrations of reeds ( Phragmites australis) grown in saline
and non-saline wetland soils. The aim was to provide a technical basis for the ecological revegetation and salinity restoration of wetland
ecosystem. The results indicated that symbiotic associations were successfully established between the four isolates and reeds grown in
the two types of wetland soils. The average AM colonization rates ranged from 2. 5% to 38% . The mean root colonization rate of CE
was significantly higher than those of the other three isolates. There were no significant differences in root colonization rates between
saline and non-saline wetland soils. The biomass and nutrient contents of reeds grown in non-saline wetland soils were significantly
higher than those grown in saline wetland soils. However, Na™ and Cl~ concentrations of reeds grown in non-saline wetland soils were
significantly lower than those grown in saline wetland soils. In non-saline wetland soils, inoculation with GV significantly increased the
shoot dry weight and the shoot N, P, K, Ca and Mg contents of reeds. Inoculation with GV and RI significantly improved the root P
and K contents of reeds. Inoculation with the four AM fungi significantly reduced the shoot N: P ratios. Inoculation with FM and GV
significantly reduced the root C: N and C: P ratios. Inoculation with the four AM fungi significantly reduced the shoot Cl~
concentrations. Inoculation with RI significantly reduced the shoot Na® concentrations. In saline wetland soils, inoculation with AM
fungi had no significant effect on the biomass, mineral nutrient uptake and Na® and Cl~ concentrations of reeds. The results
demonstrated that the four AM fungi isolates had different effects on the growth of reeds in wetland soils with different salt contents.
Inoculation with AM fungi played a more positive role in improving the growth of reeds in non-saline wetland soil than those in saline
wetland soil. Further experiments should be conducted to screen optimal AM fungi isolates under field conditions and to evaluate the
practical effects of AM fungi on the growth of reeds in wetland soils with different salt contents.
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OIAG)TZ L HRES R B A S5, AM LR 7E il
WAEB A SR G TR A R LIRS A RE
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ASBIFE AT XS R R AR 25 2R G i I
10 AR ST AN ER B A 1) T, ) AM LT A B 1 A
PRAR SRR SR L 28 AR S 0 1 T 1%, AR e 4
il AM B % AF £R 351 4 AR 5T AR 1 0 R
( Phragmites australis) BARIZ YR | AW 00 E
FEM, C: N: PAEZSAR AT RELE AN Na ™ | C1™ W
AUSZIR, 3 BT He il AML L B0 7 AN [ 55 3 16
TIERRE R A K AR AL, RO AM B
TR AR K S AR B IR B D BT RE R P R R AR
B3R R A 25 2R GE R DR AP A 52 i At B

1 #RE5FE

1.1 8ERER

HEaAY 2 FPEAIE R A NS LT
Feii SR M. SRR R ALK 35 km ~40
km, AKPEFE 5 km ~ 10 km, L2 293 km®. £ 555
FRV b ) SR 300 32 B R i A A A AR R T A b 1
FFE S ((N40° 417 36. 66", E109° 56’ 34. 86", ¥ 1k
1021 m) FI 7 £k 5 4 5 09 28 51 A0 18 Hb £ R
(N40°56'46. 38", £108°5649. 74" | #§3%1 037 m) , %
0 em ~20 cm R Z 1R H HIEE NIRRT 4. R
i HaEE e AARNT A 2 mm +
e AE 121°C &0 F s 287K 2 h, LA K £
FAM L. 2 FP - b G 3 AR B AE P
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Table 1 ~ Physical and chemical properties of two types of wetland soils

FeT B[N ALTS EINT R AALTS
pH 7.11 7.17
LT/ % 0.42 0.39
4 N/% 0.031 0.038
4 P/% 0. 045 0. 036
4 K/% 0.29 1.87
AL N/mg-kg ™! 53.3 82.4
HRL P/mg-kg ™! 13.74 10. 24
E?‘J’(K/mg-kg'] 71.53 85.0
B %,/dS m ! 0.29 4.05
H ot/ gkg ! <1.0 3.0~5.0

1.2 Y AR

PEAE Y B R AFEL 2 2 ( Phragmites australis ) |
PR (10 em Z247) R T 4 A0 SR KRR M.
MR S 7 =45 41 v AR BB B - S Bk T4, e UK
N TS, ST AM B RO B S RY
X BR %8 B ( Claroideoglomus etunicatum , CE, BBC
XJ03C,1511C0001 BGCAMO0018,265 ~fF/10 g) |
RN Bk 2 5 ( Rhizophagus intraradices, RI, BGC
HKO02D,1511C0001 BGCAMO0042 ,369 ~1F/10 g) .
JBE V4 Bk #¢ B ( Funneliformis mosseae, FM, BGC
NMO1A,1511C0001 BGCAM0023 ,282 M 1-/10 g) .
3% BK 2 5 ( Glomus wversiforme , GV, BGC GDO1C,
1511C0001BGCAMO0031,310 41 F/10 g) , Wi i
AE U RARE 2 B 8 37 5 B IR R W R 4
FhEE 2 DL E K (Zea mays L.) 1 H = if &
( Trifolium repens L. ) NiE EAEY A TH R EFH 4R
RN & BB | T 22 DL S AE A AR B A B0
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HRAGIRBR D R
L3 SEieit

SRR AR A AR IR E NPT, B A
IR CK, #% 50 CE, RI, FM 1 GV 3 5 Fir kb
AR 6 ST, 2 R 3T 60
. DUBELIE (B4R 18 em, FIAR 14 em, 15 18
em) VEREE IR 4. B AR b £ 583 000 ¢, R H
RN 75 g WA RN T RIERT T 2 em 24
ANFERP AL BER FHAR TR D5 A IS5 i K R
TRAUEAA Y REARTS 78 /2 1Y 37 53, 76 AR A LAV O 24
] R IE I AZEREAC R N R 60 mg-kg™', P A 30
mg-kg™' K H 71.5 mg-kg™',Mg H 4.5 mg-kg™',
Ca 7 20.4 mg-kg™',Zn K 1.23 mg-kg™', Mn N
3.42 mg-kg™',Cu N 0.54 mg-kg™", Mo }0. 009 35
mg-kg ™',

VPR — B P B R R A 6tk 157 T
J5 AR 3 BB Y. SCRAEN S
KA NIRRT, FRIR B 20 ~ 35°C, 1 1) i B2
10 ~20°C , FIXFIREE h 20% ~70% . SEHI IR A
SRR, SR FFR 0V g R 0 A AP K T 30 d
R A0 A K R 4R R TR I T AR R K Y
100% , 4% R/ 60 d HIERFARFFHK 3 om 5
R 5 A4 90 d Wiesk.
1.4 FEah A B o b i E

WOERS 45 7 25 1l 1 25T T 28R K
7, 70°CHE T FRE. Je ] ASRAK IR M MR &+
5 ORJE I ZE K bk 3 U, 70°C HET FR . 7RIk
AR BEHLIEI 1.0 g BTEEAR B ORAT T 50% 1Y 2 1
b, T TR AR AR G R, I B R AR R A
0.05% 3 il TFLER H A woh de 6, /A7 L il
MR B A T R A R R g 2. A Sl LT R
R PEATBTEAL B, AR PRI 2 ~ 3 mg AT
FE M (Vario ELIIL, CHNOS Elemental Analyzer,
Elementar Co Germany) % C #1 N JTE &, FRHL
0.5 g Zi A WAL SN 5 mL fLZ 4l HNO, T
120°C 254 T TFCCTF A, il # fr DU P . ) el
A 5 B 1 Ik & 3% 3% 4L ( 1CP-OES, Optima
7000DV , PerkinElmer USA ) il %€ I f# % P, K, Ca,
Mg il Na 45 8551075 i, 1 PTSJ-216 BUE 720 Br X
( G ) SR TR E C1 B TS i
1.5 Bdasrir

JITA S BRI Excel 2003 ZE4 7 F H{E AR
HERZE WA, SPSS 17. 0 BT S 150 B, XB
FC B 52 W% 22 K5 55 7% ( Duncan’s multiple range test,

DMRT) i 56 45 Ab B (E 2 [ f 22 7 51k, 252 57
BEIKEH P <0. 05,12 B3R E A0 095 (7
AR Y ) 20 [ 0F 5% 5% 0 5 B DL [RVAE O ik gt 47
T

2 HRE5H

2.1 R AM BRSNS

SCHGAE SRR (F 2) 2 P R M 1 g
i AR AL BEAR R AR R B AM B IR Y 7 Y.
XFFHERP AL IR 2R CE Y fR YL R 10 3 1 T4 RI,
FM 1 GV (IALEE  SF-2 58 35% a4y, e 3 gk
FhAL BRI T 10% (P <0.05). fEAEEh Bk 5t
iR S 0] 4 B AM L B X7 35 AR R Y 4R e R
R BENE2ER (P <0.01 1 P <0.05). dEEhwifk
Db S S5 M A Py R A P TR
B b - 45 AR AR W) ROAR el L TG (e 25 S
FEARER BT A0 0 b 4 38 ) 55 0 R Ak 3R B AN Fp
GV Rb3 5 23 7 35 B T8 (P <0.05) ,
HE 3 PRl A B 25 S KRS . AR e LA
RTEWEA BTN, 5 CE i, M oV B
EHEIN T EE H T E I A RS T AR L,
Hp AR b BRI A 250 3 AR S T R 2R
AN, XFF R BLIE #4384 Bl b Aab B
b B MR MR LA T B A B Y
i), A5 3R AL FE 2 [ 8 A B P22 5. 7E R 3R
AT M 8 1AM I B 2 Ak JHOGE 7 35 A K A i
A S 0 3 1 T it A b 1 4 5.
2.2 HrFh AM EPEXTEAEMR N, PL K, Ca fil Mg
W AL P 5 )

AM E XA AR N, P K, Ca M
Mg Wi 52 iR 3 | 4 s, AR ik 1
e EEHL RN, P K A Ca MUWR 2B 5T
g 3 (K3, P <0.05) , PEEAREE N, P AN
KW e et 8 3 i T b kiR 8 (R 4, P <
0.05). X} FAEEL wifL g o + 358, 5 X BEFN$EFh CE
AEFEAH L B R GV A B 2E MG in T M A5 M B
N, P, K, Ca fil Mg % 5 FpooZ Ml (£ 3,P <
0.05) ; S4Fh FM ALBRAH EL , 36 Fh GV AbFE IR 25
BT EM EF N, PRI K Wl (£ 3,P <
0.05). SXTHEAALLFAH LL, 280 R A1 GV Ab 3N
FEAREB P A K WA B R E A (K4, P
<0.05) ,4%Fh RI 4b B b 5 35 80 T 25 2B AR Mg
FIM IR (£ 4,P <0.05) ; 548 CE fil FM Ab 3
AH LG D GV 2 B3I T AR P AN KA IR A
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X R V5T A0 10 b 48 4 A b BT S b |
AP N, P, K, Ca il Mg 5§ 5 FhoCE i i
TR RS ), 42 A Ak B 2 TR T S
Z5. BT CE 5L BRAN AR Eh Ak I i 435 |-
B3 A AL BT TR BN, P K, Ca HI
Mg 45 5 PP T Z WS (Y £ 4R FH 34 B 0 s T R 35t

LRI b + 5 (23, P <0.05), 430 g 48.8% ~
249.2% H10.9% ~113.2% ; idEEh B AL 1% b + 15
4 A AL BT R AR PO K T R
e EVE T TR A - (R 4, P <
0.05 fl P <0.01), 55~ 4.9% ~ 403.7% Hi
-32.1% ~59.3%.

FR2 EMAM EEN 2 MiB T EAEERELENEMENT W)

Table 2 Effect of inoculation with AM fungi on mycorrhizal colonization and biomass of reed grown in two types of wetland soils

ST Sl L el ﬂﬁL%ﬁflﬁ ffE%IH“i; A 'E‘+iil
/% /g*pot /g*pot / g+ pot
CK 0.00 +0. 00 ¢ 1.20 £0.66 b 1.63 +0.65 a 1.84 +0. 44 ab 2.699 +1.159 a
CE 32.75+5.58 a 0.84+0.12 b 2.26+0.80 a 2.53+0.63 a 3.100 £0.917 a
EIENGR ALY e RI 6.08+1.34 b 2.56 +0. 87 ab 3.30£0.62 a 1.41 +0.20 ab 5.857 +1.470 a
FM 9.34+1.72 b 1.72 0. 47 ab 1.51+0.20 a 0.95+0.18 b 3.226 +0.643 a
GV 7.83+0.67 b 3.21%0.52 a 2.51%0.34 a 0.80+0.12 b 5.719 £0.793 a
CK 0.00 0. 00 ¢ 0.81 +0.04 a 1.65+0.57 a 1.99 +0.62 ab 2.464 +0.597 a
CE 37.83+7.91 a 0.88+0.15 a 2.23+0.55 a 2.60%0.55 a 3.105 £0.617 a
EANTY ALY RI 6.67 +1.46 b 1.21£0.26 a 1.96 £0.20 a 1.76 +0. 34 ab 3.177 +0.438 a
FM 8.17+3.92 b 1.03+0.31 a 1.13 £0.01 a 1.33 £0.41 ab 2.162 £0.308 a
GV 2.50 +0. 76 be 1.23+0.32 a 1.08 £0.43 a 0.88+0.28 b 2.312 +0.656 a
HJFE (S) NS s % NS NS *
ITE 2 digi e (1) * ok ok * NS * ok NS
SxI NS NS NS NS NS

1) RAPEE N 6 E LAY I + FrifeiR 22, [/ — 51 spxd T 6l — A R P RERORTE P <0. 05 RE/KF2ERBE,; N P<0.05, FRERT

Fiox o2 N P<0.01,FRERIEWBE,; » = N P<0.001,FREFWEE; NS FRLREMZER, TH

R3I EMAM BEE 2 MR HIEAFH FE N, P, K, Ca 71 Mg WU E IR0/ mg: pot ~'
Table 3 Effect of inoculation with AM fungi on shoot N, P, K, Ca and Mg contents of reed/mg-pot ~

HEJ5t oAb N p K Ca Mg
CK 19.90 +7.73 ¢ 1.52+0.62 ¢ 20. 03 +6.29 be 7.57+3.86 b 2.15+0.92 b
CE 17.88 +2.98 ¢ 1.68 +0.28 ¢ 15.53 £1.27 ¢ 5.39+1.19 b 1.55+0.31 b
E[SEINTE I ATS: RI 52.06 +10. 53 ab 4.63+£0.95ab  49.57 £16.86 ab 16.28 +4.21 ab 4.32 +1.31 ab
FM 33.57 +8.25 be 3.37+0.79 be  34.44 £11.88 he 11.96 +£3.59 ab 3.20 +0. 88 ab
GV 65.89 +6.80 a 6.07 £0.33 a 69.95 +6.08 a 19.73 £4.11 a 5.52+0.91 a
CK 17.33 +0.35 a 1.36 £0.08 a 13.53+1.98 a 6.69+1.47 a 2.30+0.52 a
CE 18.65 +3.64 a 1.76 £0.22 a 15.30 £3.27 a 5.63 +0.856 a 2.07 +0.45 a
R+ RI 27.68 £7.05 a 2.41+0.59 a 21.29+3.15 a 9.3342.59 a 3.57+0.87 a
FM 24.13+9.58 a 2.14+0.72 a 20.79 +6.27 a 6.75+2.89 a 2.34+0.87 a
GV 28.72+7.77 a 2.90+0.93 a 24.83+7.11 a 7.63+2.13 a 2.87+0.74 a
EJ’FE (S) * ok * ok * % ® NS
S = (1) * * ok K * ok * *
SxI NS NS NS NS NS

2.3 BERh AM BN

FEMIBE C: N: P A BT
R R

X AR SR AL AR AL N g RS e
PEFIARTE C: N, C: P FI N: P Y%A k27
(B AR T RS ). X FAEER B+
5,4 B AP AL B 0 BEAE HE B R TR RR b
E#EBN:P(P<0.05),%F C: N Al C: P HJC i &4
LR ERD FM I GV Ab BRI 2 M AR T A AR

¥ C:N A1 C:P(P<0.05) , 380 CE 1 RI £ F %
C:N, C:PHIN: PR EMEEW. X TiEi
TR 4 BRAERR GV Ab 5 X B H W3 R A
THIMRH F3 C: P(P <0.05) ,4 Fh4 Fh 4b 3 %}
P B AARES C: N, C: P I N: P ¥R E
oM. 7EAEER B ALV M 1 0 b 4 B4 R Ak BE X
THEE C: N: P 1 2247 T 35 Wi 16 0%
+ 4.
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Table 4  Effect of inoculation with AM fungi on root N, P, K, Ca and Mg contents of reed/mg-pot -1
&9 B N P K Ca Mg
CK 9.37 +4.64 a 0.29 £0.04 ¢ 2.95+1.31 ¢ 5.09 £2.54 a 1.59 £0.98 b
CE 12.91 24.69 a 0.59 0. 21 be 5.64 £1.07 be 9.45+3.25 a 3.04 £0.98 ab
E| NGRS RI 18.73 +4.00 a 1.00 £0.22 ab 11.88 +3.52 ab 13.12£2.60 a 4.83+1.08 a
FM 9.83+1.84 a 0.61 £0.021 be 7.28 £1.12 be 5.36 £0.92 a 2.14 £0.46 ab
GV 16.53 £2.26 a 1.30 £0.17 a 14.86 +2.22 a 9.28+1.88 a 3.14 £0.51 ab
CK 9.06 +2.96 a 0.29+0.07 a 2.63+0.65 a 6.27+2.278 a 2.46 £0.87 a
CE 10.08 2.73 a 0.44£0.16 a 4.19+1.36 a 8.25+2.25a 3.41 £0.80 a
R+ RI 12.05£2.73 a 0.39 +0.08 a 4.05+0.71 a 7.43 +0.96 a 3.11£0.34 a
FM 6.46 +0.28 a 0.39%0.12 a 2.99£0.57 a 5.13 £0.60 a 2.11+0.23 a
GV 6.66 +3.30 a 0.43£0.23 a 3.42+1.38 a 3.56+1.57 a 1.67 £0.69 a
L (S) * * % % k% NS NS
e e (1) NS * * ok NS NS
SxI NS NS * NS NS

2.4 4R AM TR AP EEAE R Na® R CLT E R
A

AM H X P FARIARTS Na* Fl C1- & &
(IS an2e 5 Frs. JEEREAL IR 1 58 [ =55 -
FRFIARTS Na ™ Fll C1™ A9 3 & 1 2K T3R50 A 1 b 1
HE(P<0.05). fEARER Wi LTR384 Fh4fp 4k

P AR T S B AR CLT A $E AR RI AL
PR B REAR T M B Na ™ 095 &5 4 R Ah b BT
THEEARER Na ™ 1 1™ B 8 30 77 A R
Wi, FEFRWEAC IR 5% b 4 Fh o b Ak B T
b b FRFIARES Na ™ 1 C1~ A& B B0A 77 A 251
O ALGR

x5 EWAM EEMNEFEEK Nat 30 ClIRERNRM/ mg-g !

Table 5  Effect of inoculation with AM fungi on Na* and Cl~ concentrations of reed/mg-g~

S - i Hh 1B _ LinsH
Cl Na* Cl Na*
CK 0.07 £0.00 a 1.37 £0.06 a 0.06 +0.00 a 0.81+0.16 a
CE 0.06 +0. 00 be 1.16 0. 12 ab 0.05 +0.00 a 1.15+0.32 a
ISR AITS RI 0.06 +0.00 b 0.98 +0.08 b 0.05+0.00 a 1.13+0.13 a
FM 0.06 +0. 00 be 1.12 +0.13 ab 0.05 +0.00 a 1.28 +0.21 a
GV 0.05 +0.00 ¢ 1.08 +0. 10 ab 0.05 +0.00 a 1.30+0.17 a
CK 0.08 +0.02 a 11.60 £3.42 a 0.11 £0.04 a 4.71+0.23 a
CE 0.06 +0.00 a 10.46 £1.58 a 0.08 +0.01 a 4.70 £0.77 a
R ki £+ RI 0.07 £0.00 a 9.79 +1.57a 0.14 +0.05 a 4.47+0.48 a
FM 0.07 0. 00 a 6.98 +0.04 a 0.09 +0.00 a 5.7120.47 a
GV 0.07 £0.01 a 6.02+0.86 a 0.10+0.02 a 4.89+0.18 a
T $EF (1) NS NS NS NS
SxI NS NS NS NS
3 it ( Rhizophoraceae ) W I8 1 7R H AR A= JL R A1,

RYAIEFIR AM FLE 51 EAY) 2 [8]EA)
(1 5 B b, R A A GE M SR A R R
B4 Fh AM L5 2 Fp i e i o S5 AR IR 4 ST
THAERR  BHRRIERTE 2. 5% ~38% Z[a], (HER
THP CE ZHMHE 3 Fl AM BB 1Y B AR (R YL R 1y
K. X5 Jayachandran 2517 X 95 MR 4 4l 1A B
( Pennell gratiolaciliata Colsm. ) FHIF5T 245 S AR, H:
WHAZ Y KA 0% ~41%. Wang 2517 F 21 B Ak

A 11, 5% . TR ) RAR AR e R B AR I D P
AIRER AMF A KR B i B S S EER L™ 4%
T A S R G R IR R S R, S A K
SEN AT R A, o 2 (75 05 Hi A 0 R L o
BET RN i B 22 50801 A A AN T i T
AMF 2548, H A& AR AR Y SOK -5, o mT fE 2 R A
Z 0 ARG BT 2 FhER A (< 1%0FN
3%0 ~5%0) FA 1 b 1= 18 | AH [F] 42 b A R A 7 35 TR
HRAR Y 280 i 2 22 5, R W Ml 1= B 3k 73 % i XoF
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Bt 2% 36 #&

AM E R IR YIS 77 A & Y m X 5 54
KB EEE ALY SR, Saint-Etienne %572 (1Y
5T R B A A ( Prerocarpus officinalis) TE1E
HEEh | YERRIE < 10%) X AR 1R YL R A
ERM, M ER R > 10% B AR IR YL R & W 3
G3URE BT T S R, X LB ST A5 SRR ]I
MR 3 B Y A AR AR A R B —E
MBI EO . 5HE 3 MR L, R CE A BEXT
FOEEA R R R A KW CE X 2 Fig i -5 A
A BT EASIE M. Lekberg %51 Ak AN [ 7 i
MR YR YT 20 WU | A L A
i 32 PR AN ] 3% A A5 B AT TR A ] PR 45 3 80 AN (] f
A 283 .

FEER AR 5 bR R AR Y R
EARTCR B 35 s T b i A b - 8 R
T M B R 43 AR ) AR KRS TR TR IR
WA T — AR L AR e Y XK R
(Oryza sativa L. ) WIBIFFE 3R W] ER 43 T30 25 30 i AE 9
AR LR B FRoCER P ALK Ay, 148k
TR EE 3G TR ) A= A B9 RIAVE T RTRE S B TR
ERIE TR Na® F CL™ BRI W, 15 A )
ANMIA Na™ 1 C1 A PREAR R, 51K 70 i, 53
VFZ RIS E R R 0E NG A 4 32 5 KA
FREER R M GV AR 3 T HE £ 51k
oS AR A Y T B T s B
N, P, K, Ca, Mg FIHRHR P, K AW UL Miller
%‘[26] TEXBHIAEY) Panicum hemitomon 380 AM B
FS AL P Ca Fil Mg 455 320K AW IS0
BT 20% Zc45. Solaiman 2572 H [A] 3R 56 A 5% 45
BN A ER R R L (Glomus spp. ) 7K
F& (Oryza sativa L. ) 2v9) 7= U I AP 0 55 14%
~21% % N Fl P g FR IR iR ISCdL g i 1 20%
AAr. 4 B AM EC B HE A A BRAE A $h 15T Ak b g
Xof P A R 3R T R W B 2 HEAE P v TR i Ak
T 33X 5 Yamato %5 URIFST 45 BB — 2,
R AM BT HIAR Y A K A 2 VR T 22 B #h o)
T, X T 2 AR g BB ER R
(1) CE e ih BROF B W 2 dF =6 i A= K i
JURBARM GV R EH N 1 JEER W A 15 1 35
ZEH EE T E. Evelin 225 X7 # 2 [ ( common
fenugreek seed ) AUAFFFY I AM FL & {2 #F 4 9 2E <
(A PO A F IR AR AR e 2. Olsson 557 IAN
AM EEXAEY)AE K L ] S AR R e A —
EHPROL , AT RE S 1 AR L AR G & v i AR R 2 A

A, XJEH T AM B # 5 Y8 3k A= 454
Ja NERILEZE R AM HE SR AEADLE SR,
FRICAEPIN C HFE, AM B YRS
FIUURMHAER KT, RICVHEYN C LR, Y AM
XA 7 09) C BEREMEHNT HiE liny ¢ iH
FEIS , AT 9 AR K BN AR BA 6 A -
PRI, AM G P 0T 7300 b 4 598 | =5 A A5 1Y 5%
e ] BB PR B RD R o0 R AR R A L [ Tk
E .

A A AT R AR AR A AR AR M EAE ]
rhZ M on R RE BB ARk B R EARSE 3
FIICE C. N R P ZIISCR . B KRB B
AR AR RO B D A AT AR K
AW AR, AR W AR T A PR AL BE R
rRNA #5209 P on & MRS A R A 8, X
FEREYIAA N N FI P v B2 22 W 1S i g PG n g B
P, C:P 5 NP AR BT AR as %
B Hefh AM TR REAS A 19 2 = B AR FIAR R Y C:
N: P A Ak i k. X AR b i AL AR+ 4
it b B W 2 AR TR SR M S N: PR FM
GV BERRML TR C: P, X R EH T4 EM
PR PR B I EUN A A AR KRR

TR XGRS S v v R A b O e AR
( Quercu virginia ) FIFFE B HXT Na* F1 C1~ AWK
Btk 3 o A 38 o 0 . 2D KR B R g
7% I A 6 T B B 15 I, ¥ T 5 28 ( Kosteletzkya
virginica) ' Na* B2 S B B3 In. ASBF 58 45 2R [R] R
FW R AN b A T F e b AR BB Na ™ Al
Cl™ A& Al 1 35 T AR 3 5 1k T 400 i 1 8, 1%
IG5 R 276% ~899% F1 0 ~ 180% . 7EHE £ 35t
AT M A 58 b 4 PR b B S REAR T M B
W CL™ R i, 420 RT S FREAIC T b 38 Na ™ B9
Ty M0 4 R AR B ER A0 T b 3 5 H B AR AR
T Na ™ 1 C1™ B9 & S48 7 A E . H
BT, Hefh AM B TR A Na*® Fl CL™ IR Y
IR A — B A e, ik R I R
AR AP ML ER BERE Glomus geosporum ' 35 M FRAK L 5E
(Leymus chinensis) % Na* Fl C1~ (Wi, X Al g5
AM EE{EHAE Y A K TR T AEARAR N Y Na ™ il
Cl™ HMREEAT . TG IR RN 2 ~3 g kg ™!
MO T, B PP EE VG ER BE RS Glomus mosseae W ki 3
HAEHE T MR 4L ( Gossypium spp. ) ¥F Na* F1 C1~ By
W, X AT RERE T AR AM BB UE T AP SRR T
AR AT, AL XS 38 % T 3 Wi i) Ak 47 P S A
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2, T REEARR 17 TR AR AR IR A4S P 3 285 1 AR AR X 5 2
AR TS TREERT . 550, 225 e
HiAE W) B8 3% ( Suaeda salsa L.) BT 5T 30 7~ 322 Fp
Glomus mosseae .75 FEAR T Hokb 13 Na™ F1 C1™ 19
e MXTARES Na®™ A1 CL™ B & A B e k1
FH. Mohammad %7 (1) 5 56 3 WA 7 & £h 40 W T
AM HEH RS B E RN KA ( Hordeum vulgar L. ) XF
Na ™ Fll C1~ B W W, 1717 AR ER 70 BE A 0 1 21
PR R . K SE RIS A5 R R T, He A AM
FLPET AR Na® A1 CL™ W U1 52 M 1 R 5 21 o
TRl BETTER R SE Z R R R A G

ARHF G, AM L B X 1 AT ) 2 2 0 42
ROV 252 BV AE RN | K3 A0 3 5 R R A 2 A A
RO, AM B LR AR 3R 5 A0 0 1 8 R B
TR AR B AR HEAE ] AR B T — 2 B AR AL
I AEE R - 3 R S B B G T — E AR B
il AM B AR KA s AR . R, 7R
— LW SE R — T YR AM L B R A 0 2 VT
Bl , ZRAG T T 0757 Ak 1 - B2 A 2k SR B fd 1 T
B Ty — T ThIA 2T JRe BB A7 S S 56 AU 5 T AR
HORTEA ] 5 R B 1 F 3 v X 2 =5 A K iy S P
FH, DT Ay 00 b A 25 R R R0 58 A ) 80 1 48 52 44 it
PR IR S

4 it

(1) 762 P+ 38 I 4 Flh AM B B F1 225
Pygr TR WRBYRFLE2.5% ~38% Z
[, Horh CE SR et i A= 2838 Pk, $hv5t Ak 1 b
TP AR AR YR S AR AR B IR A B
P2

(2) XFFAREhBiiL iR 3 R GV B E
PRHET P73 B A KA T8 SR T R W, B2 R 4
Bl AM ECPE R AL T AR PR C: N P AR b2
Thas ORI B3R CL- (9 & i, 35Fh RT W5 R T
b EF Na* (3 4 Fh AM L3 X ER 510 18 M
I EAEENARK BB FRIC R WKL Na®
Cl~ & 8 M YA TR 31 35 MK OF

(3) R 3R 2 B BB N e E M T
AR KR AM LB P HE R RN, AM LB X E 5 35
R 3 P S A KR U Tk i
M- 4.
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