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Effects of inoculation with AM fungi on the growth of sunflower grown in soil with different saltinity

ZHOU Xin—-nan, YANG Liang, XU Jing, WANG Ya-nan, YANG Jiu—yang, HAO Li—jun, DIAO Feng-wei, GUO Wei’

(School of Ecology and Environment, Inner Mongolia University, Ministry of Education Key Laboratory of Ecology and Resource Use of the
Mongolian Plateau, Inner Mongolia Key Laboratory of Environmental Pollution Control and Waste Resource Recycle, Inner Mongolia
Engineering Research Center of Coal Chemical Wastewater Treatment & Resourcelization, Hohhot 010021, China)

Abstract: A pot experiment was conducted in a greenhouse to investigate the effects of arbuscular mycorrhizal (AM) fungi ( Funneliformis
mosseae) on the mycorrhizal colonization rate, biomass, nutrient uptake, Na" absorption, antioxidant enzyme activity and membrane system,
osmotic substance content, photosynthesis, and water—use efficiency of sunflower (Helianthus annuus 1..) grown in soils with four levels of
NaCl concentration (0, 0.5, 1.0 g+ kg™ and 1.5 g+ kg ™). The aim of this study was to provide basic data and technical support for the
application of AM fungi in salt—tolerant crops to remediate soil salinity and to enhance the development and utilization of salinized soils.
The results showed that the NaCl concentration significantly affected the extent of infection of sunflower root by F. mosseae. The average
mycorrhizal infection rate ranged from 51.99% to 68.85%. With increasing NaCl concentration, the accumulation and content of Na*, as
well as the content of malondialdehyde (MDA ) and proline, were significantly increased in both root and shoot. Salinity stress significantly

decreased the shoot and total dry weight of sunflower, the activity of peroxidase (POD), net photosynthetic rate(Pn), transpiration rate(Tr),
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and water—use efficiency. Under different NaCl concentrations, the application of AM fungi significantly increased the total dry weight (by
16.95% to 28.97%), P concentrations in shoot (by 33.77% to 54.29%) and root(by 36.07% to 52.63%), Pn(by 7.70% to 80.00% ), Tr(by
7.27% to 32.53%), water—use efficiency (by 8.93% to 14.97%), Na' content in shoot and root, and POD activity of sunflower; however, it

significantly decreased the proline content by 80.26% to 87.05%. Our study indicated that the AM fungi can increase the resistance of

sunflower to salinity stress and promote its growth. It is of great significance and potential application value for the remediation,

development, and utilization of salinized soils.

Keywords: arbuscular mycorrhizal fungi; salt stress; sunflower; growth
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L1 A A E A

A3 A Y B 1 H 28 (Helianthus annuus L.) , &
il 38, 7 ML PG, Bl SR T N S R BORE 2
WF 5% B g S WF I T o el AM TR Oy BE DY BR 3
Funneliformis mosseae(F. mosseae) ,BGC NMO2A,
1511C0001BGCAMO045, £f 10 g 7 282 1 ¥, B Ff
H1 AU 5T AR B AR 8 7 - BT IR TS B IR 2 )
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Table 1 Physical and chemical properties of the soil

HPREC AL ) S Bl fff 4 AR A
wS-em™ P Organic matter/%  Total N/% Total P/%  Total K/% Available N/(mg-kg™) Available P/(mg-kg™") Available K/(mg-kg™)
91.57 7.61 1.39 0.08 0.07 40.50 3.93 76.00

T R DA 3AREA T3 {E

Note: The data is average of 3 samples.
B 1] [ AR RO, HE ) A R 18] SR FHFR B f VA e K
Y- A R T E KCE Dhy H A] R KA K B Y 80% , K
SRR H Be /KT a1 ot B DA TS ) H 2R AR KA Y
KR . FiEE 40 d J5 TFAG 34T 2R P38 AL ], Eh )
A NaCUEWBIE MK BEA 138, 5 2 d B dh— IR, 5
FIMELFE WL 100 mL, 73 6 WM. A ET 2 HE,
PHEK 60 dJFIER
1.4 HEREERSHNE

WCRRRIT KA 3R A 22 R T L e A
oK Uk ] H 83 AR 22 09 35, SR e T 2518
K 3 YK, 70 CHET 2 46 T 5 5 I E BT . BEAL
TEHL 0.5 g B i A BLORAEAE 50% LM H , T30 7 T
AR YL A W I, B A R A i T 0.05% & W i T
FUIR Tl g o, PRA7 ) R, A AR Besl 2 k1t
BHERRYE,

TR Al T 000 7 o i S Ry B, A it PR B
20~40 mg, F| F 7€ 2 5 #7 {X (CHNOS Elemental Ana-
lyzer, Vario MACRO cube, Elementar, {2 & ) lll & #£ 4
o AR EL A C RN TR . FRE0.5 g ZE 47 4
W REIRE S8 AL S mL BV (I 2% HNOs T 120 °C
T 96 h, il & FRrl A o ) Ho R 5 5 5
F Uk & 41 1% X (ICP-OES, Optima 7000DV , Perkin
Elmer, 5[ )€ 1 #00H P K Ca Mg F Na 1 35 8

O AME L (GFS-3000,2Q-WALZ009,
WALZ, 815 ) W 3 ¥t & 3 4 (Pn) (Z8 15 348 (Tr) |
A TE] COL ¥ BE (Ci) Rty FL T BE (Gs) o Eh i ia 45
W5 dJF AT A FRER BRI E o 1 S LW (POD)
Ak S Al SN (CAT) W MR F AT DGR o 5 9
(MDA ) 5 5 R RO 00 7 5l i Pl 25 o)
Tl L £ 30 7 5 TV B 1 o R 28 S M A
I 5E 5 i 220 (Pro ) 35 R PR P B = LU 0 32000 7E
BRI &k A Rt U Y LR
1.5 HIES

JIT A5 3 56 5500 i ) Excel 2003 32817537 349 B K A
IR Z T, B SPSS 17.0 1748114347 , Duncan #t
52 M 22 K5 5 15 (Duncan’ s multiple range test, DMRT)
o 5 Ak PP M 22 [A) 1) 22 57 2 35 1 (=0.05) o &
— 746 —

BUAR IE 25701 1 Rt (R 1R e %) 283 B T 5 e f
JEFFERE R 5L 0 o SR XU 505 22 50 e b e
JEE Al AML LB A T e — 35 52 A R I 7 i
PREYFEZ .

2 HRESH

21 AMEEXMAEETERE A ERFRIRE LR
EYER M

AM LB X ) H 25 T AR e 232 0 A B k1) 52 i)
WMFL2PR . RBEFPAL L] H SEH R v A 5 51 T
WEFE P2 Y, TR F. mosseae 5 HZEHES TR
PR ILAE SR . ST IEAH L, NaCL AR BE R 0.5 g+ kg
1.0 g« kg™ B BARARE 2 22 43 301 Wb 2 389 T 10.58
13.23 4 45 445 1 NaCl AR H N 1.5 g« ke B BRI AR 17
YeR R EMLT 0.5 g-kg ' FI 1.0 g- kg I A TE AR e R
(P<0.05). JGigE 3R AM EL Y 1.5 g- kg™ NaCl
Aib B 2 FAALG T bR R LR A (P<0.05)
45 NaCLAE BN , AM B 2 35 35 0 17 b 381 o &
AU T L 5 M AUAE NaClLAL B R 0 g+ kg FT0.5 g- kg™
Bf, AM LB I8 35 1 T AR T B (P<0.05) o 4 Fh
T, AMEEMH S S Ay RS 58 E8nT
23.85% .18.04% .16.95% #128.97% .
22 AMVERMAESETEREAET RERTE
MR T B % M

AM EL TR X} [1] H 2% NP K Ca fil Mg & it A9 5 11
WER3PR . TR AM B IE , NaCl 2L 3
ERRAR T AREB K & o A EE RN AM R, 1.5 g - kg
NaClZbHE iR 38 7 #h B3 K &4 ,0.5 g-kg ' Al 1.5
g-kg” NaCl ZbH 5 234 T b b 358 Ca 75 1 s 280 AM
FLE M, 1.0 g-kg ' F1 1.5 g- kg™ NaCl ZbFf & 2 3 0m 1
Hu |36 Ca & i (P<0.05) o 4Ff NaCIALFE R, AM JL 74
{45 Hb b B FALER P 43 51 e N T 33.77%~
54.29% F0136.07%~52.63% (P<0.05) . 4 NaCl ZbH Jy
1.5 g kg " B, AM FL A $ 25 R AIG 7 b 1 AR AR B K 2%
T, 24 NaClZb R 0 g+ kg ' F110.5 g-kg ' BF, AM ELH
IR RRAR TAREB K 5 8 (P<0.05) . AM ELTH i & 42
fm 1 1.0 g-kg™ NaClAbFE T Hb |7 Ca &5 12 (P<0.05) .
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Table 2 Effects of AM fungi on mycorrhizal colonization and biomass of sunflower grown in soil with different salinity

NaClZb 3t TR b [giYEa Hby L AR T o S8 ik
NaCl treatments/(g-kg™) Mycorrhizal status  Mycorrhizal colonization/% Shoot dry weight/(g+pot™) Root dry weight/(g-pot™) Total dry weight/(g-pot™)
0 ANEFh 0 12.46+0.40¢ 1.84+0.04bc 14.30+0.37b
A 55.62+5.43b 14.73+0.36ab 2.98+0.42a 17.71+0.77a
0.5 ANFFh 0 13.46+0.81bc 1.62+0.07¢ 15.08+0.79b
A 66.20+3.14a 15.28+0.52a 2.52+0.60ab 17.80+1.05a
1.0 ANFiFh 0 13.36+0.35hc 1.86+0.24bc 15.22+0.39h
il 68.85+0.87a 15.15+0.39a 2.65+0.08ab 17.80+0.36a
1.5 ANFiFh 0 10.93+0.27d 1.36+0.11¢ 12.29+0.38¢
FRp 51.99+6.86h 13.72+0.29bc 2.13+0.12abc 15.85+0.39h
WEEEST

NaClZb3 i ok NS e

Hepab s et s okt

NaCl4b Bl 4b 1 * NS NS NS

T AU 4 W A TS (B e bR R 25 5 [l 5 R [R] 2 BE R #E P<0.05 KO- 25 5+ 8 3 5 %0 P<0.05, FR 5L IR B 2 5 #+ 2k P<0.01, FoR i
A 3 5y P<0.001, FOR MR 35 s NS TR . I,

Note: The data is average+SE (n=4). Different letters in a column indicate significant differences (P<0.05). *, ** and **# indicate the significant
effects at P<0.05,P<0.01, and P<0.001 levels, respectively. NS indicate no significant effect. The same below.

R3 AMEERMAERE P E B EEMRETN.PK. CaFl Mg ZERFMT (mg-g™)
Table 3 Effects of AM fungi on the content of N, P, K, Ca and Mg of shoot and root of sunflower grown in soil with different salinity (mg-g™")

HBAL ‘ NaCl Zh 7 ) ?ﬁﬂj&iiﬂ N P K Ca Mg
Parts NaCl treatments/(g-kg™) Mycorrhizal status
b1 Shoot 0 AR 14.70+0.78a 0.70£0.01b  33.65+0.80b 11.55+0.184  3.140.14b
Fefh 12.23+0.40a 1.0820.04a  33.20£0.79b  12.81x0.19cd  4.050.17a
0.5 ANEEFh 13.35+0.93a 0.76£0.02b  35.13x1.47b  13.470.18bc  3.3820.17b
Fefh 12.35+0.21a 1.14+0.04a  34.91:0.66b  13.70+0.53bc¢  4.26+0.02a
1.0 RN 14.17+0.82a 0.740.02b  33.96x0.88b  12.95x0.44cd  3.22+0.23b
FeFh 14.48+2.41a 1.1120.02a  35.3920.75b  14.900.54ab  4.300.08a
1.5 AR 16.55+4.10a 0.77+0.04b 39.85+1.50a  14.70+0.53abc  3.38+0.13b
A 11.13+0.28a 1.03+0.11a  33.64+1.57b 15.82+1.36a  4.41+0.38a
BE ST

NaCl4h B NS NS * ok NS

FF Ak 3 NS ok NS # ok

NaCl4b Bz 4k 2 NS NS i NS NS
B Root 0 N 8.80+0.15ab 0.62+0.04b  27.04+1.91a 5.96+0.37¢ 5.26+0.09h
e 8.23+0.63b 0.90+0.04a 19.60+1.53b  7.82+1.19abc  6.03+0.47ab
0.5 AR 9.40+0.26ab 0.59+0.02b 19.49+0.77b 7.5120.83bc  5.35+0.35hb
e 9.23+0.58ab 0.87+0.05a 15.54+0.61c ~ 8.23+0.77abc  4.85+0.50b
1.0 AR 8.27+0.44b 0.57+0.06b  16.84+1.49hc  8.37+1.34abc  5.71x0.21ab
R 9.08+0.60ab 0.87+0.05a  13.98+1.07cd  10.51%1.35a  6.62+0.38a
1.5 AR 9.93+0.37a 0.61+0.06b 15.77+0.51¢ 7.68+0.28hc 5.23+0.22h
HeFh 10.2320.60a 0.83£0.07a  12.09+0.35d 9.71£0.42ab  6.0120.47ab

LNy

NaCl4h#1 * NS ok * NS

FEFh AL 3 NS ik G o NS

NaCl b Pl b 311 NS NS NS NS NS
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FH IR NaClAREE R, AM EL 5 {15 b 358 Mg 7 &t 8 3%
T 26.04%~33.54%(P<0.05) .
2.3 AMEEX AR [EELE 3% [ B 2 Na TR R 2200
AM EL TR X 1] H 3§ Na W R 52 0 40 36 4 TR .
PR AM ELIE I, 2 1.5 g-kg™' NaClZb B [ %8 Na*
iR B G0 B R AM ELTE RS, 1.0 g kg
1.5 g-kg™ NaClAb P b |3 Na* 5 it FAH 22 3
BN TCe R A R AM FLEA, NaCl &b 3 35 fifi 15 AL S
Na* & MR R B 0. e R [Rl 4R - b AM
TR Ak PR AT 3 R b b RAR R Na® 5 i (P>
0.05). 1024 NaCl 1.5 g-kg ' I, AM EL {154 |
T Na' B 5 48 11 27.86% (P<0.05) ; NaCl 47 0.5
1.0.1.5 g-kg I, AM LR 7543 58 Na 1 22 5243 501 i

R4 AMEEMARE

FHNT 70.21% .65.21% F143.96%( P<0.05) ,
24 AMVEEMAREELEFEAERSLEEYE
TR R GRS

AM FL B X ) H 2850 4 A0 IS P AN R
S AN 2R S TR o ANEERl AM BB, (1.5 g- kg™
NaCl 4t 3 POD 75 P & 25 B# 1K, MDA & 2 i % 42 5
(P<0.05), 4 NaCl /1.0 g-kg' Fll1.5 g-kg i}, AM EL.
BRI POD 4 0 701 b 2 2 155 24.46% F119.81%
(P<0.05) ;24 NaCl & 0 g-kg ' I, AM EL R {15 CAT 1%
PR 2 85.58%(P<0.05) s {UAE NaCl 2 1.5 g-kg '],
AM B 5 MDA 75 1 8 AL 31.91%(P<0.05) .

AM BT R[] H 253235 1 i) JoT 25 1 19 52 1) DL
B, 25 8R, 4 NaCl H 1.0 g- kg B, AM E B

B 35 e B 25 Na TR B9 R500

Table 4 Effects of AM fungi on Na" uptake of sunflower grown in soil with different salinity

NaCl4b38 S b Hi 7R Na 55 i 3 Na fH 25 MR Na* 25 AR Na R A
NaCl treatments/ . Shoot Na* content/ Shoot Na" accumulation/ Root Na* content/ Root Na* accumulation/
o Mycorrhizal status o o o o
(g-kg™) (mg-g™) (mg-pot™) (mg-g™) (mg-pot™)
0 AHFh 0.15+0.02¢ 1.84+0.21d 5.95+0.54d 10.96+0.85d
e 0.13+0.02¢ 1.89+0.25d 6.76+0.64d 19.521.56¢d
0.5 ANEAp 0.21+0.02bc 2.81+0.15d 12.37+0.71c 20.04+1.65¢
e 0.2520.04bc 3.81+0.65¢d 13.98+1.43¢ 34.11+6.29h
1.0 ANEAp 0.34+0.04bc 4.54+0.39¢d 15.41+2.10b¢ 27.97+1.65bc
b 0.500.05b 7.50+0.53¢ 17.47+1.19b 46.21+2.63a
1.5 AR 1.16+0.23a 12.85+2.84b 22.79+0.60a 31.28+3.34b
b 1.2020.13a 16.43+1.64a 21.27+0.91a 45.03+1.63a
BEMESPT

NaClﬁIﬂ sk soksk skokk soksk

kb3 NS & NS ks

NaCl Zb > ih 3 NS NS NS NS

R5 AMEEMAEEE L 5Ed @ B E R RUEEENRRZH T

Table 5 Effects of AM fungi on membrane system and antioxidant enzyme activity of sunflower grown in soil with different salinity

NaCl4bHf NaCl treatments/(g-kg™')  $EFUEHE Mycorrhizal status PODIGPE(FW)/(U-g")  CATTHEME(FW)/(U-g') MDA & it/(nmol-g™)
0 ANgERh 212.00+1.12ab 27.94+3.87h 30.28+2.46h
A 217.44+7.80ab 51.85+7.89a 38.02+6.66h
0.5 b 215.44+1.95ab 42.19+2.35ab 28.07+2.12b
Tl 216.33+7.66ab 57.36+8.06a 29.27+2.17b
1.0 ANHERh 190.96+3.31bc 37.34+7.97ab 38.32+4.85h
A 237.67+24.26a 40.74+2.79ab 23.41+5.60b
1.5 AR 172.22+7.32¢ 45.62+8.49ab 55.47+10.43a
F T 206.33+5.39ab 38.03+10.35ab 37.77+2.71b
WEEET

NaCl b2 * NS i

R AL 3 ok NS NS

NaCl4h B4z b 2 NS NS NS
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PR AT PR BE & i B P T 112.60% (P<0.05) .
24 NaCl H 1.0 g-kg " Fl1 1.5 g- kg™ I}, AM EL 3 i 15 7]

AM EL B A5 K 40 A H 200 5 B 3RS T 13.64%
13.66% .8.93% 1 14.97%(P<0.05) .

VoS M 2R 1 0T o A ) i R AR T 50.10% FH 57.25% 3 i

(P<0.05) . 4% NaCl AT, AM B3 150 R il 2

FiR 5 B 43 ) B PR T 80.26% | 84.74% . 87.05% Al 3.1 HoxEmEERRBEENZI
86.11%(P<0.05) . AR o Y B FMiF AM ELTE FIAE 3 22 6] S5 F S
25 AMEEXMAREELEREBELSERMK (T ZEFR AR , REAS My AR B N MY AL IR 45 R
43 F 2= K %20

197 a
AM BB 1) H 2806 AV T an 2 6 TR ] i
Sl 16 F1 32 7K 43R P2 0 B0 IR 2 3 . AR HEFRD AM b be b

FLTE T, 1.0 g-kg ' F1 1.5 g- kg™ NaCl kb Ff g 2 FRAK T
Hot A R R AM LR ,0.5.1.0 g kg FTLS ¢+
kg NaCl fb 358 3 AR T ¥ 6 & %, 1.5 ¢ - kg
NaCl b F 5 2 FAI 1 0 7 B[] COL VR B2 . AM EL IR
40 g-kg' Fll 1.5 g+ kg™ NaCl &b P56 A 1 2 43 ) . . . .
KT 43.419% F 80£0% (P<O'05)f’ ﬁﬁ I3 ’ Naclﬁzrgi\?am concentratil(;g/(g.kg") .
g-ke! NaCLARSRIN  AMUTE BRI TTIRI COMRTE g o cr ey 4 i m ks B RO
5B BT T 47.07% (P<0.05) . AM EL [ %t 2% % 1 % Figure 2 Effects of AM fungi on the water use efficiency of
Fimt i AL FEY TR 20, 450 NaClAAHET,

VGRS

Water use efficiency/(mg-mL™")

- AR Non—mycorrhizal
—A— $%Fh Mycorrhizal

sunflower grown in soil with different salinity
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Figure 1 Effects of AM fungi on the content of osmotic balance substances of sunflower grown in soil with different salinity
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Table 6 Effects of AM fungi on photosynthesis index of sunflower grown in soil with different salinity

NaCl Zb B R ab 3 gy & ZEME R JitL 5] COL Ve B2 AL
NaCl treatments/(g-kg™") ~ Mycorrhizal status Pn/(pmol -m™) Tr/mmol Ci/(mol -mol™) Gs/mmol
0 ARl 17.90+1.09h 9.15+0.93abc 270.77+23.39a 228.03+37.93a
HRp 25.67+1.95a 11.07+0.20a 253.58+7.30a 293.48+11.91a
0.5 AR 19.09+1.17h 9.76+0.56ab 282.35+4.13a 250.03+18.89a
FERp 20.56+2.61b 10.47+1.16a 257.53+36.43a 248.18+27.49a
1.0 ANEEFh 11.72+0.48cd 7.50+0.58bc 302.40+13.85a 368.63+204.96a
R 16.87+0.71bc 9.94+0.82ab 276.98+20.21a 327.05+171.42a
1.5 AR 9.35+1.98d 6.68+1.28¢ 317.33+23.22a 393.38+186.03a
FFh 16.83+2.55hc¢ 8.80+0.81abc 167.95+62.54h 133.40+21.88a
BEEEAT

NaCl b3 ok * NS NS

R AL 3 G L o NS

NaCl fzb F x4 b 31 NS NS NS NS

R, Y NaCLAEHE N 0.5~1.0 g- kg i, 5 & 486 0 T[]
H S5 AR MR 25 T2 NaCl AL B A 1.5 g kg™ B
H AL T HEAZ YLK . Yano—Melo 25" EAF 58 RIAR
TR (Musa sp. cv. Pacovan ) X} 3k irif i i 52 Pk )
KB AE 4 T 0.72~7.39 dS - m” FE P, 45l
A. scrobiculata AR Y30 15 3 EL 73 B R AR OC , T
Rl G. clarum F1 G. etunicatum 13 4 2R W i % 4= 1 &k i
MBI 2 T R R RS, PR Ry
AT LA 6 5 W & B A B TR 22 7E 18 FAR R AR
1, AT AR AM ELE A 15 FAR R ARG, iRk
B, bk BT B 2 52 1) H 25 AR R I TR AR AR e
R R M AR e 22 1 5 M ) B S AR RN AM EL I 2
AR
3.2 AMEEX 6 B &£ KNG REFR TR RILRI N

A= Py AR A A T AR B Y BRI
B, AR S W s A T A2 1 i SR AR . PR E
UEHT, AM EL I A] I 5 i Al R W aE T A A G AR R,
HALHI AT BE ARSI B 22 B 3, 7 K TR R 1
W WACSE BT, 958 1 X 5 3R 0 R AUK 2 B AT
FERIWIN, F. mosseae b 235 T A H L E + 1 m
H 22 () A KR DL, AT RESE AM ZL B (9 FE A e 0k 1 3 iy
IR ) HZEXS R G T POD TR A L T
R R S8 TG BRI F A

W R B Y E A KL F I & 0wl
OB RE I A 2 A AL AR S5 R 1 AR 4 xo) R 5t
b - SHCHTRE 1 o BFFERIT, AM EL I IR AP T 22
REAS (e (A R DA - 33 vh W e e 70l AT 43 1 AE )
A KBTS W 80% 0 ASBIFSE R, ZEER W3 T e b

— 750 —

F. mosseae ‘235 &5 1 1a] H 2% X8 4 WAL, o (45 1)
H 2t e & iR 80N T 26.04%~33.54%, 5 2
A WFFEEEFARE" 1, EERE T, AM B 2 S )
X BE (R WAL, T % Ml 2 R R A, DR i S AR RS
PRI 52 P 48 S AR I G SR T AR
3.3 AMEE X [E B2 Na' IR ¥ 9 7500

AR R, AM B 8 A i35 5 W6 FE AR h Na®
(i R HI T 1S g-ke™ NaClLAb B fi) H 25
M B35 Na*F 241 0.5~1.5 g+ kg™ NaCl 4b 3 i HE 5B
Na PR fE . Mohammad 55" 5¢ & B, A 7ER = 3k
SrH I (16.6 dS-m™) it , FERNIR A TR Ff el 32 b 6. inar-
aradices M) i 2 FRAL K A Hb BB HY Na™ % &, A8 ER 45
W HE (6.2 dS-m™) AR 70 e E (2.4 dS - m™) F X Na®
THRICEE LW, B ERSE W BN, AR AR fH
R 2 ( Zizyphus spinosus Hu) SZ A= P AR FP AL 3R K & 19
Na®, & i 8 25 i/ T AR bR . SRT, 25 56 IE 5T
2%, 24 NaClL¥R >4 100 mmol - L' B}, #28) G. mosseae
J&i K5 (Glycine max) Hi I8 Na* 7 it b 25 FEAIG , 28D
50 mmol - L' A 150 mmol - L' JC i 2= 5. HIL,
AM LT 0 HE ) Na WSCRTAR 2R 09 52 e 1] B8 5 AE 4 26
AL AM FLEE AN B rh Eh AUk AR OG
3.4 AMEFEX A HERSAEEREEMER RSN

T AL Wit POD 2 A 7 200 L 4 PR 375 B3 1 12 4R
FH S B H R gt b — S B R R, AT LA BR A ) 2
JHL N R PR AR, B R A . TEARBESE R, 2
NaClZbHEH 1.0~1.5 g- kg B, AM LT & & 42 5 1 1)
HZ&m: Jy POD TGPk, w75 LA T 9E s TEER 5
15 N 0.394% B, 5 R. intraradice 5 C. etunicatum {fi
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FIAE =5 (Trifolium repens L.) M R POD J& ML i 1
295.97~100.41 U-g™'. MDA 7 5 J2 J52 W 41 Jid i 1
SEHAE P 5 55 R0 B S0 A 2 B 10 B 4R AR . 7R ER B
8RR G. mosseae 1 7 55 (Asparagus officinalis L.)
M5 MDA & i 1 2 B, SRS 45 /AL, BF
FEFHT, AM BT AT R d Ao 38 I ) Bt S A S A
Il A M i A AR A AR, B oy 1) H 58 00 3 JBh 3 A R T
AEST -

CIREER e NIReES é i A R WD i) [ EN PR AT N
YA NTRZ BB Y BT, AW, 1.0
g-kg NaCl 2 H AM LA W 46 i 1 1] H 25 i Hpa]
WS & KB EWIR ZB, £ 0~15 mg- ¢’
NaCl 38 &, 3 Bl G. mosseae $& 5 T K M 2 1
(Ligustrum lucidum) W] T VERE & 2 (B AUAE 3~15 mg-
g I B2 4 NaCLALFE T, AM L3 75 il
RR 5 B K, 5 Echeverria S5 B 5E 45 R —
25 {H Oliveira ST T W], AM LA 2 35 2
TR ARG R R ER A R HeAh AM
FLRXT R D5 32 15 R GE R 52 e R A AR, 5 i
— B RARR, AR5 10 EAEY AL  AM TR FPE
H3E N ] ) R A A I AR 2 R A G
3.5 AMEREXS [ BZL S ERFK S F ARaFN

JeEVER AR KR T SR b RE S AN, 2R
JE R A A AR ) O 1 A T e e 5 v ) 14
AR, ARV RN, AM B B E RN T 0~1.5 ¢-
kg NaCLAEFE R YOG HAR . EENISFEPHAY AM
FLR R R R i 38 RG-SR ARG D R AT e 2
A TR 22 ANWTSE 57 A e R A TR 22 19, AiE R 57 0 W
Wtk B ERAE A, AT G A %

ER B 5K A AR T AR, PR A Y
7K 53 1) FH I 3G AR 0 ot R e ) E AL B
R 2 Al BIEFE R BT, 7E 0~1% NaClAbFET 457 6.
mosseae MY A PR M oK 43 K I 4& & T 19.1%~
65.1%. 5 FIRHFTL AR AR I AR AM A
BERE T 1a) H SR KR A 0 T i b
AIRETST . AT, X T AM B R 2 A 40K 23 A1 AR OO
AR T2 A Dy T 22 LA DR 2R A, Rl R T AR
TP RER B0 K 53, 97 RAR R A TE L, O HAM
TR B 22 FLAT TR 45 F AR A, 7K 2318 T 22 B
B RE R TR AR RS, DT = 1 A 7K
I3 SO P R e AR R B R v, TR
HRBGEAE YK /RO T BB S T HEAEH] .
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(1) ER I8 2 A 1 1) H 2 A R I fle XS
Na' IR SR, (45 )5 POD 54 e |
ZE I AN K 73 ) 28 10 25 R AT, MDA R 2R 75
I EI .

(2) $E R AM H i 8 38 s 1 AN]R8 v i)
H 2R A Bk 1 1) H 24 Na B R

(3) AM H 1 n] i o fie 2 1] H 58 X6 0 1 I i, 42
i POD 5, 3% 2 W 35 Wy B el P MRl 5 i 4R
HOGa A ZE I TR UK o3 M AR5, 1 o () H 5%
PO E N7 SIER DR 1SN 1=
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