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Ko EHET AM EE X #7583 L ( Caragana
korshinskii ) 4 < F0 31 2 1% B9 52 in

WAL, % 42, %548, R4
(R A2, WAL GRS 071002)

WE: FIAERERR T K MERET AM EEMT555 JL( Caragana korshinskii) A K FIHLRMER R, 7E T BAHXT &
K1 80% (60% F1 40% S5 T , 43R e P BE PU BRBEFE: ( Glomus mosseae) FIFT 55478 JLARBr + 351, 45 R R HA, K 43 i X AM
HEMEMSRA BEEWE, ARKGFRET &M AM AREERES TE EHYRARAEREREE, LIEMHEXNEKEN 40%
~60% B}, B BR AR M AE YT E AT AR OK O B R TR AR B R AM B IR S TR HEEA R N AR P Y
FIHZR, BN T MAkE PO S E M B & & L ) SOD,POD CAT SR EFIE 1, TIEAX&/KEN 40% B, H F
MDA & &8 T/, KAOMEAEGT , EMIT &G JIURR L EE SR RE. AM EEMRE AR TRRET
TS FAEYIIR RN 3K 38T 5T R W) BB R A A A P A AR 30 3 S IR 1P BERE R (R B
KR AM EE K8 A K PUR A A ARG L
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Effects of AM fungi on the growth and drought resistance of Caragana korshinskii

under water stress conditions
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Abstract: The effects of AM fungi on the growth and drought resistance of greenhouse grown Caragana korshinskii
inoculated Glomus mosseae or native fungi in the rhizosphere of Caragana korshinskii were studied at three water treatments
levels of 80% ,60% and 40% water added to the soil for the potted plant. The results showed that application amount of
water significantly influenced the growth of host plants and inoculation effects of AM fungi. Mycorrhizal infection rate was
promoted by inoculation AM fungi under different soil water contents. The height, stem thickness and total dry weight of
plants were increased, the utilization of available N and P in soil, complete P content in host plant and water preservation
in leaves were enhanced by inoculation AM fungi under applying 40% ~60% water content. The content of chlorophyll,
soluble sugar and activity of protective enzymes, such as SOD, POD and CAT significantly increased. The content of MDA
significantly decreased by inoculation AM fungi under applying 40% water content. The best inoculation effect was native
fungi in the rhizosphere of Caragana korshinskii under soil water stress. It could be concluded that the mechanism of AM
fungi strengthening the drought resistance of Caragana korshinskii may be the direct role of AM fungal hyphal contribution to
soil water and minerals uptake in mycorrhizal plant, and the indirect role of AM fungi improved the water status and

physiological metabolic activity and enhanced the activity of protective enzymes of mycorrhizal plant.
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FTRE—AFERE,E TR TR, i TR IR, AU E G E SR A= AR, T
H iR R LT BBl o 8 A YA (A Y e o0 18 0 T 3035, AR R 7E T S 3055 P
{6 BN = F AT AR R E M IS AR U . ABCRIR (arbuscular mycorrhiza, f#jF% AM) HF AEf#5 5 80%
DAL o ST A SE R, Sh A SE R MRS AT USRI AR D MO BT o, (R R AR KT Y R AM HE 54
PHET RGP AR R RERRI, EHFMT AM EEHEY O EFMERERZ B3 AM
H T RIS SHEY I A SR AR AL B

Fr 254535 )L( Caragana korshinskii) J& T S R4 JLJE ( Caragana Fabr ) ¥, 23 £/ R PE LR M
X EBRAEVEHEAR . GBI AT R0 JURR R IX, BA T 12 KB AR 3R s ok, 8 &
TR L ARFFAR B RUE VD bR B R AR RRAR B R A R 2 — , ZE PG ARt X A YOS AR SRR 7 T R B
TERL7 ],

A S5 DABE P BRPEE ( Glomus mosseae) FIFT 2R HR NG JUAR BR 38 BAE o HAon] , BB A R M BEK 0 b 22, —
TEHGT AM B 57 &5 08 LA K X R LHAE RV ; 75— 5 5B SRR R G W%
FREGRE , LA S it eIt B B0 BRI, 48 2 Sre AR ) AR R A B IR B AR AR
1 #HRFTEE
1.1 ##

AT 253G LA 73R B B SR HAFT R XG LR . (X BE VYRR B F ( Glomus mosseae ) FIFT 2%
XY JLARPR 138 B (Z LAZEBREER G. constrictum FIEEVIERIETE G. mosseae NLHFHIIIREHF) , A5 20531
RERZFY REFERFHITAAT FHLMERRBERRIE Lo BOLIERNIRER (5 N 34%) , i3 BRERES
(%% P,0513% ) FIEREREN (& K,046% ) o BUXTIRA RN 53.49pg/g, AR PT. 98 pg/g, HRK 167.80pg/ g,
AL 13. T4g/kg, pH 7. 69 , B A H A F5 7K & 20% o

IR AN 23cm x 22em x 22cm KJERLEE, 45 1 3. Skg, B AL B 22 HE R ] 20g, Xt HRAL B i
TR . 2006 44 H 26 H#EFl,30d J5 i ,8 Jr EMJG B T A SR, B4 2 ko HEARAE I,
FAPG —IEF PR R, BEFWE, A KEF, Mt 2006 459 A 6 HITtRARIK B EEALEE, K H
PRERRR LR ESKEEE, 10 A 31 iR,

1.2 HE

B 3 A T IRARRS &K R :40% (EEWHE) 60% (H EEE ) F1 80% (IEHBtK) , Al —K &4 T
AEA (CK) HEFHEE PYBRIE R ( Glomus mosseae) (GM) FIHEFAT 4548 %8 LR PR -3 W (GC)3 M4bH, R 4
Wo [, FEEATA00.2gN.0. 15g P,05 A1 0. 15g K, 0, KB A FEHLHAS] o

FRARHRRG LIRS AR R YL 4% Phillips Al Hayman J7 il ™ o #AA A4 N APLRE Ak 41414
P RIBUSH B EL ik s R 3K & B AR S5 ; AT VA N P TR 5 5 FF 280 P e = L 2,75 5 SOD B 1 A NBT O
ik Sk (LA ] NBT [ 10% 459 1 ANBEE 547 ) 5 POD BEE v Al AL B B 2k (DA A 0Bt 4 BE(E B 7
0.01 FIBFEAED 1 ANEHEBAL) 5 CAT (& MRS B B (AR 750 5 RSB BEAE A 0. 1 iR
B 1 ANEETE 0L s MDA & B IR E L R IRk MR S8 n I R bk TR AR ERS . +
PR LB E SRR BRI MINFE A N FIBR T HE A 2 P A Olsen ¥, A2 K M PR SR 18- PU i
UL ARL:S7

I SPSS13. 0 ZE3H 4K 4 One-Way ANOVA F2fF #4743 047 , 3% Duncan 37 2% 22 1047
FEZ A8
2 HZR55H
2.1 AM HEM S KENERA KB R0

HR 1AL, ARK &M, 36 AM B B &R T A0 LR R AR W RG R, T xH AR
BURR BA B 2 A TE RSO , 38 Pk s A 2R B o P R A R SR BRI A 250 Rl —K &4 T, 47
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ZARPR 3 T B RO L T B VY BREERR B AP ARNE , R 7E 3R AEXT 57K B 60% F1 40% i , AT 26 AR
P 2 BABLPR AR R 2SR 2 R T AN IR

F1 KEMETHEMN AM BRI &BBILERKNZ T
Table 1 Effects of AM fungi on the growth of Caragana Korshinskii under water stress

R8Ty S, ] 4 HHE A BK  WEHTE WFHTE Rk

Soil water content Inoculation Plant height Shoot thickness ~ Leaf area Root length ~ DW of shoots ~ DW of roots Infection rate
(%) (em) (mm) (mm?®) (em) (g/plant) (g/plant) (%)

80 CK 43.13a 4.55a 24.73a 27.89%a 7.75a 3.96a 19.17b

GM 52.78a 4.86a 25.31a 30.09a 8.54a 4.02a 61.67a

GC 51.50a 5.58a 27.12a 31.26a 8.34a 4.43a 70.00a

60 CK 39.05b 3.90b 24.29a 27.25a 5.78b 3.39 26.67b

GM 47.70ab 4.24ab 24.77a 29.56a 7.03a 3.48ab 67.50a

GC 50.14a 5.21a 26.06a 30.26a 7.67a 4.33a 70.83a

40 CK 34.76b 3.68b 20.08a 26.13a 4.51b 2.39b 14.33b

GM 42.84a 4.13ab 20. 16a 26.96a 4.91ab 2.67ab 53.33a

GC 43.95a 4.71a 22.60a 28.71a 5.10a 3.44a 64.17a

CK A 4EFh Non-inoculation, GM 7 BE PiFR & & Inoculation Glomus mosseae, GC $F + 2 H Inoculation native fungi in the rhizosphere of
Caragana korshinskii ; [f]— 3 504 o F B AR 2R TE 5% /K |25 57 i 3 Different letters in the same column means 5% significant differences ; T [fi]

the same below

BEE K iE RS &, AR AN R AR ) BB MR . B AM EROAT MG LAY B B
B RHEAE R, EAR R0 N B AR A IR B K BARGFEZESR . TN & KRy 40% i, A #fhfr &
HRPR 38 B AR PR B SRR BT E B R T AN AR ; A X Sk B 60% B, A 1 T P AR AR
b b ER T E AR B R T AR, T A B AR bR 1 35 B RO AR M T 38 T 2 B3 R T A R R alAH
X 7K 80% B, A AM B X 15 EAEY EYI R A K.
2.2 AM HEM RS KEX AR K ST R0

ZEW AR TIREMT B AHTER R 2] R KK SRR (3R 2) , HFh A BRAE BAL i 18] P R3Sk AT
RTFAEALE . Fl—/K R T AT RARPR 13 AR R BRI 1 i, e R 7E AL 2R 5 3 s 8] DA
36h 48h FI 72h i, 7E T IFAXT 7K B 60% 1 40% Z51F T , BT /AR Pr 438 AR B MRk 1 & T
P EE VUSRI FE AN AP AL 5 TP EE VU BRBE B AN AL B (B B B 25

R2 KSEMETHEM AM HEXERRM FRK SRR

Table 2 Effects of AM fungi on water preservation in leaves under water stress

XA KR ARk S
Soil water content Hefh Water preservation in leaves (% )
Inoculation
(%) Oh 2h 4h 6h 8h 12h 24h 36h 48h 72h
80 CK 0a 13.16a 36.18a 47.02a 62.57a 73.25a 85.56a 91.17a 93.74a 94.94a
GM 0a 12.24a  31.80a 45.22a 60.18a 71.89a 79.41a 89.10a  90.10a 93.40a
GC Oa 12.42a  26.67a 42.21a 53.82a 66.96a 74.03a 84.2la 86.40a 87.95a
60 CK Oa 18.36a 41.19a 52.52a 69.03a 77.41a 83.80a 93.80b 96.94b 98.21b
GM 0a 17.18a  36.09a 49.41a 64.02a 73.23a 82.65a 92.06b 93.73b 96. 86b
GC 0a 14.78a  28.85a 45.20a 59.31a 71.77a 80.35a 85.18a 86.97a 88.82a
40 CK Oa 27.11a  46.26b 67.84a 78.10a 86.43a 89.70a 95.56b  96.88b 98.44b
GM 0a 22.41a  39.77ab 54.46a 73.35a 81.83a 89.24a 92.52b  94.69b 96.69b
GC 0a 20.87a 35.18a 49.25a 69.34a 80.96a 85.21a 85.80a 87.38a 88.94a

2.3 AM ECR A5 K B A R A B AR AR R e
HIZR 3 I, BEE LS K BT, B A IR R TN & BN BN A , BRI A R At 2 2
AR AR BT R, (E R ARAR BE R s AP A L3R S K BRI T A 257 . 76 13RARN & 7K 8 60% 71 40% B,
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RAERT AR LW OEAR T SR & BB E R T AEMER. TN SKE D 40% i, 3% AM K
BAEARI F RPN & B B S T AR, T - MDA & 8 B2 R T A LMK ARKZFMGT, Hfh
AM BRI R AR BRI S R K AP AM B XAk - SOD \POD 1 CAT 35 PR RN
PR BRI o A0 - SRAR RS S K BN R 53, 407E 3 A~ TR S /K B, A0 7 AR by 138 T R AE AR I /- SOD \POD Al
CAT {E VR B 3 T AR bR T R 7E L ARXT 5K 8 60% I, 47 B8 PY Bk P 55 4 X A AR - - POD Al
CAT 15 1A A B2

F3 KSEMNETHEM AM HEXEREEFFENRNG
Table 3 Effects of AM fungi on the physiological idexs of Caragana korshinskii leaves under water stress

LiE=S 3 R MRNES AR (73

AR K

Soil water content Inoﬁ??; ion Total chorphyll Soluble sugar Soluble protein  Proline MDA (;j(g)Fl‘)W ) (p/ngl?W ) (pSQFTW)
(%) (mg/gFW)  (mg/gDW) (mg/gFW)  (mg/g)  (pmol/gFW)

80 CK 1.55a 15.87a 1.03a 0.14a 0.34a 244.14b 35.87b 116.50a
GM 1.66a 17.77a 1.12a 0.11a 0.33a 304. 18ab 55.47a 120. 50a

GC 2.05a 18.07a 1.18a 0.08a 0.31a 394.56a 57.16a 131.50a

60 CK 1.09b 12.21a 1.00a 0.15a 0.39a 214.44b 31.57b 100. 00b
GM 1.58ab 14.59a 1.04a 0.18a 0.34a 279.71b 45.84a 120. 50a

GC 1.88a 14.58a 1.13a 0.13a 0.32a 355.65a 49.65a 133.50a

40 CK 1.09b 8.32b 0.96a 0.16a 0.44b 207.53b 34.64b 99.50b
GM 1.52ab 13.25a 0.97a 0.20a 0.35a 244. 14ab 35.63b 103. 00ab

GC 1.87a 13.96a 1.04a 0.16a 0.33a 299. 16a 47.56a 129.00a

2.4 AM EE IS KEX HIEAER NP &2 HE0

B3R 4 ALAL AR FK e 25 F T 3 AM B XA bRt B An R 3R 4 N S B A K ; M T SR Pr 4
Z WA e P& BAE AR S 7K B 60% 1 80% B 3 = T A AP AR , 75 L ARARXT & 7K B 60% i
7R T EE P BRBETE AOMELAR , T HE P BE PUBRBE T X B3R 4 P & B8 W B ; HeRh AT SR bR 1 3 B A
BRIE 3 DR EK B T A2 P& B B E & TR, A 7E AR XT 8 K B 80% M 47 B Py Bk 2%
BXHW T A P SBAAYERM, BRTETIEARXTSIKE R 60% F1 40% i Heh Ab 3 i 13 250 P FIAERS &
KB 40% B AP ALK A 3 N & B BE R T A RS, HA A A0 B A N A P SR
ik

F4 KOEMETEM AM EEx T HMER NP S EHNFM
Table 4 Effects of AM fungi on N and P content of plant and soil under water stress

T3 Soil ks E# Upper plant AR T # Roots
el R L S . &N &b

(%) Inoculation N p Total N Total P Total N Total P
(ue/e) (ue/e) (ng/'g) (pe/'s) (ng's) (ng's)

80 CK 39.00a 3.906a 0.029a 0.031b 0.031a 0.036b

GM 38.50a 3.343a 0.036a 0.042ab 0.032a 0.070a

GC 36.75a 2.289%a 0.041a 0.052a 0.034a 0.097a

60 CK 39.50a 4.498b 0.030a 0.031b 0.029a 0.029b
GM 39.00a 3.435a 0.031a 0.035b 0.032a 0.061ab

GC 38.75a 3.208a 0.034a 0.050a 0.033a 0.093a

40 CK 44.75b 4.915b 0.025a 0.031a 0.028a 0.022b
GM 41.50ab 3.865a 0.028a 0.034a 0.031a 0.029ab

GC 39.50a 3.800a 0.029a 0.043a 0.032a 0.033a

3 it

KGR R, AP AM HE R 5 R EMAT RARPR R E w et TR AT, G THSRKE K,
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R TOREROR, X SEEHAEY ERERECR B o Bl AM BB AT ARG L Z B T R bhE AR
G E T X L3 P AT N B IRBORFE AR RAE K, REBARSNE 22T & TR R POl mi AR, inai T X9 7K 70 Fia i
TR BRI o[RS AR 2R 3R TR S AR P8 K IR 22 P 28 R G0 A TR T3 AT SRAR G54 , AT ZE A R Sre B b [X
TR I HK R R RS IR R A B

Bethlenfalvay %" B9y 0 , 337 B AR EL AT AB 0% 0 B T EAEL /K S IR L , 3R TR /K 40 PRI RICR , 3
fa FHEIT R, ALBEERKI, FEEN BRTEREIT  HABRE - RK S5 TR, R R A
UG, e RN S 7K By 40% F1 60% B, BT SRARPR L mARPRE M ORK 1 BT AR I
MR AM B A TAr AR08 LIE SR R AR A A K

BB AR — P E A TR LIRS R BIR R LA R ERR B A LR K
BERTYR, EER MR AE S R & BB A YRR YRR 55— R U K e
LB T AR ER TR, FERTRRKBES, UERIPESF AR SKRESFIE 75 —FLE, Bk
SrFE AN TR AR S R, TR AM B B E RS T AR S B 7K Ba R T, Tig R
JEAN AR IR B 2 BR 5 B AR EU IE W /K 7 A B ( 3R AR X & 7K B O 80% ) B AR = , (BRI IR K I &R & &
AR T AR, X AT RER 3N AM B S MR I AT PERE & 0 2 IR T MR B &4, T3 T
T T 32 L 32T W8 I RS AR A v BE SR AR BB A 1

TR T A0 B TR 52 B =R KR IS R B A A B3 (10, \H,0,, - OH,0; %), X #if
YRR B B 2 DUHAR 3R B A ALV J R 21T i AL, RBUR R St Al s i 5 o 7Edbd B P il
Yok £ 3h IR SH ORI R ST R 1Y 40D A 395 1R SR AR 7 A S AR AT MDA TR AR, A TG Dk e 20 S R A o SR AL R A 5
BAPRGE S MR IR B R G MAERS R DI R S R Bl R S5 H ) SOD |, POD Fl CAT BIE MM , I BR A
) F L 1 B R A T R AE IR o AR RER Y, KA A SRR T, HeFl AM B B R
75 SOD,POD 1 CAT i Pk T i BRI T e SB35 v EAUR , T ek A2 40 M BN i S AL i 1 5, Jsi 2>
REAE i L= MDA (94 B, B4R AR IO TT R

AM B8 EAEY A K R T ACENE ShRR 1R FBEE PR N T 2L AR, ZE A R &R T, AM H R
AT REXT A e A RIS ARA IEREONE , T oAt A R AR B Y P AR . SNTE - SRAR XS 35 7K B0y 80% i, %
Fi AM HE B E RS T Mk SOD POD BHE AR 2 P & 8, T HAbAE K ISR B B R 5 AR 57K
B 60% I, R T SRARPR 438 B 7 Rk 1 9 s R R e B . I SE A SE B 4 SR LI
ST

AM EE YA KOG R0 R 16 SR AM AR E T A B E R A
SCHH, AT 2R AR PR 12 W AP AR I Oy I B, SR B TAT SRR LB R 2R R S, NS RLE
FABRCR R T B — B Fh 73 50 A AR BR L3 B ST MG LT AR T R IE R 3L A SR R A F T RIARA 2
WO IR AR o BT LA ST XN AR A AR R BREE , et B AM. 0B85 R# , X T e 2808500 B o AR AR A R
IR EREE,
4 #Hit

(1) B E R R, AM B AE ST AW XY JLIR RIP RUR S R3L AR R . AM H A] Al iE A 12 2E g 4
PIAR ZR X 3K 20 F J5R TG 2 WA B B A PR B A A e P A RS 3l 38 v DR3P T 12 S B e 1 R
HERRAE AR A HTRE AR BRI

(2) Fr AR PR 138 WA SCROL TEE VYRR EERS , E— P Ui I AM L 7S EAEY A R R A —RE 1)
BEREPERLERNIME . BT LA, S BE B SR S B AP T AT A B LA TR S FE R T i, BRI R TR A THY
ZEHRNG LI R A RS 3R A R
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