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Interactive Effects of Arbuscular Mycorrhizal Fungus and Potassium Application on

Response of Lycium barbarum to Drought Stress
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Abstract:In current study, the influence of arbuscular mycorrhizal fungus (AMF) (Rhizophagus irregu-
laris) inoculation and potassium application on growth, potassium content of different tissues,activities of
antioxidative enzymes in leaf and the chlorophyll fluorescence parameters of Lycium barbarum responding
to drought stress were assessed. The results showed that mycorrhizal colonization rates increased as the in-
crease of potassium application under drought stress,growth and potassium content in roots and leaves of
L. barbarum were improved by AMF and potassium application. Potassium application significantly in-
creased the F,/F, ,®PS]] ,ETR and decreased the gN of leaf under drought stress. Under drought stress.,
AMF significantly enhanced the F,/F,,®PS]l ,ETR,qP at different potassium levels,and significantly re-
duced the gN. The SOD, POD activities were enhanced significantly as the rise of potassium levels under
drought stress,except for the CAT activity. The SOD,POD activities in leaves were only significantly im-
proved by AMF at 2 mmol potassium level. Therefore, AMF and potassium application could help plants to
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resist drought stress by regulating nutrition status,increasing anti-oxidant enzymes activities and impro-

ving light energy use efficiency,and the result of two-way ANOVA indicated that the effects of AMF were

better than potassium application.

Key words: arbuscular mycorrhizal fungus; potassium; Lycium barbarum; drought stress; antioxidan-

tenzyme; chlorophyll fluorescence parameter

MK B AR B (arbuscular mycorrhizal fungus,
AMPF) J& — 28 5 Bl b 125 80 X6 (A A# I8 Al e A A
CMEHEHD 19 I3RS . PR3 AMF A2
J v HL ) X 3R 00 R A W B SR A ) 1 B R
P RN AR R T IR AF & B R AMF fig
IR BV (Hippophae rhamnoides) Fi%E 3 (For-
sythia suspensa) W8 E A ) B AL B (SOD) 1% 4 , B
AR 52 X R 3 SR A R O A5 Ot A R
Lit Gt se ], T2 Wi 4 T . AMF 895 i
& 5 AL 0G5 A T RE O A RE ) 5038 R 4 i HC
IV K 3 30 R BE . R BES SR 5T R B 4
AMF 1] DLl i3 2 i LM (Amor pha fruticosa)
BRIOCSH R HP R,

AT B A B A 3 WYL LE R B ORIRER SR AR R
AMF 1] DL 325 MW 5 (Nicotiana tabacum ) ¥R 35 Fl it
R OT R A AR A K Nisha ' 48k IUAE
T 555 T M AMFE Fit4f . 1 JIKR & (Cyamo p-
sis tetragonoloba ) W F ) BL I 4% 28 & & L TR 1 A0
Pl TR T M B R S T T S L A 4
Fookilg e B KWL TR &AM R AME Gl i 2
T 2L ROt G S8 OB R BB S A
JEA K P wE Hpt Fvk . SR, HeFh AMF Fl s #0 %)
7 AR I 17 T SRR Y A2 HL B e A AT 5 G R L AR
B . AT AR A KRB T R . IR
it AME it 87 % 77 54 A i B+ 52 B 30 /9 22 5

B
1 #M#E &k

1.1 KIe sl

1.1.1 #XAHW WA BKRESE (Rhizophagus ir-
regularis s Ri) o« 1 P4 6 A ARBE R 22 R 2 Bt 3 A
MRERMYE. 2 FERY E DB 1 g EMAS
10 NMEF) VB 22 S Az Je i B AR R HEm ik

1.1.2 #&Aa4  TAH 15 (L. barbarum) F ¥,
77 B AR MR 2 B A A B S T AR . R 22011
NaClO KM H 7 5~ 10 min, TR K TFBE 3 Wa &
THIA MR IR AR B R L P e 2 . SR HREE 1 — 3y
i R W L WL

11,3 X ks BRWE LMY+l 2 mm 55
(ZWERMBETEO LR 1 1 WERBELIRES. 121

C.0.1 MPa @&l & 787K K 2 h Je & H . H
AN 7.57 g« kg ' B AL#E 22. 56 mg - kg ',
PR A 34.12 mg » kg ' VAN 76. 23 mg + kg ',
FE T H ] HE K 52 20 %6,

1.2 RiEit

K RBENLIX B3 (2 X 2 X 3) .+ AMF kb3
(B 5 AN HETRD 7K 43 Jok 38 b B0 38 2 30 %6 (1 HH i)
Rk, 4B Wi . 80 %0 By I [R] F5 7K &) L i A7 Ak B
(KCl & #:0.2.8 mmol), 2k 12 4> 4b B, 45 4> 4b B
104 EE BpkEL 4L 120 4.

2014 4F 6 HAE R 45 (13 em X 11 em X 9 cm,
ffi AT 0. 1% KMnO, % #IE 2 h, # H K #h 3k
JElE T iR 1 kg I 5L BT L 8 4 2F — B M AL 4
BT AR 8. 0 g MR A, JE
22 TR AL BRSNS 0 R B B, RS AR S BT 20 d
AFfE 10 d 3 1 X Hoagland & F# ¥ , & 45 5% 20 mL,
WA IE H Btk . BT 45 d J5 PEAT I H0 AL 2 L oK KCI
T JGAN [] o BE VRS W B R 8 1 IR, B IR BE 50 mL, i
PRSI 230 .5 d BesE . PR AL IR 1 J8 IS 21T
K3 I3 R HIFR B A K T8 K 17:00 #E477K 43
P (30 76 1 80 Y6 (¥ H ) RF /K ) . /K 4 it 20 d
Ja AT AR AE . RIS R PO AR MR K2 = K
B PN 58 B, 5 SRR 25~35°C B 40 %6 ~80%,
SROGIR L EIRRFE] 12~14 h e d ',

1.3 fEHRME

1.3.1 TAEMRAHFTAAZEF M  PWIRE
A4 BRBEHLIE I 8 KR4 P A IF IS L R 3 A
BN o 131 5 S R o R S £ M ) R
VEAR 2 L BT U A0 AR R T FAA [8 2 Wi . 2 i F)
RGP JF R 5 ke AMF (2 4
R

1.3.2 TFTHEMETH LA FEGNZ IR
B A~ A FBE ML R I 8 R4 LK 2 MRS Bt
B I I5  F Wl R 2% b R 5 W (PBS) ¥ fff OF 85 0 42
AR R . R R IO e vk T S L YR R
ALY AL (SOD) 76 PE SR 01 A i €5
10 5 3 E AL Y (POD) % 7 | 28 40 W i vk ) 2 3
EALE R (CAT) IR,

1.3.3 THEMiertgEF AL MNE  REEFT
FI T2 R DAL 8 MR R IOESE. AR



5 530

R 0T 4 AM ECRE R AR 0 T A AC I T WA Y 52 H 5 167

REALZEE 4 Bk &0 E . |5 3E B 30 min J5 . 28 BT 0 58
455 5 ot &I, F 09:30—11:30 4 & o
AL (IMAG-PAM, 18 =) W 5 I 3 55 ) If 2¢
(F) B KHE(F) . PSRtk &7
(F./F,) DA W 1583 2 (ETR) \PS II SLBrOL
fb2f g 7= (OPS 1) F ik 2= 1 K R E (gP) Lk
JeAbFIE KRB (gNDT
1.3.4 THMRYGHRETFHAZTEZHMNE

WOAR s B> A PR BEHLE L 8 MR I & TS .
SRR 25 105°C 2% 20 min,80°CHEL T R IE & ,
FREGE 0. 2 mm i A HETHE 5 45 0.1~0.2 g F 100
mL B . B R - A AL E0H AR S R ik
SR I E A TR A
1.4 HiEE

f#i A SPSS20. 0 (SPSS Inc. ., Chicago, IL,

USA) R Jr 245 M fl = A R Jr 20 B it 1742
4341 . i F SigmaPlot 10. 0 #ff:4:

2 HEXRHRM

2.1 FEpEr AMF SN TERAICEKE
B % i

THEEMHET AMF R 25 T4 T2 %041
REERABEFEGR D, MERTENTE, AMF 2
Y R B F = TR T 55T KCI8 mmol (K2) i

2 RA M W, 4 KCL 0 mmol (K0), KCl 2
mmol(K1) it AMF %4 Mg s T 11. 5%,
9.9%,

TR BRAR T T B AR b A ER 4
&, AR RE T T AR A K BB AR 0 T
b1 S O 15 1 ER T T A = = M 3 B R
RTAET 50T B3I ;A1 1 Ko, T 55 F K1
K2 i H 15 4 0 e 5 4y 0 S T 400 5% AN
59.1% . M AMF 52m T 77 B A AL 1 b Al T 3
SRR AR SE T T E AR R R AR BT R
A F KO A K2 DL RAETF R4 T K2 if 274N
W KL B4R AMF B354 & 7 7 E MRt i i -
ARG AET 50 AMFE BEAR T 7 B A AC 1T 5 43 79
AW, T RHER AMF X5 7 B A AC HL T 354 #Y
A AR TC B E (R D,
2.2 FEpEr AMF MEENTEHRICHRE
RS H M

TR B E AR T T E M R F/F
®PSI[ ETR. 25 T N, X} ¢P %A B FHm, i

ST T B ARAC I R 9O S B, B A it B A Y

Fti  F,/Fo . ®PS I \ETR Z:%0 34 % 90 & Pk 1y 7F
B E S T A AT B YO0 S B B R
TAET R0 AT R it 8 R AR T 7 B M AT
h W gN L FE K20 3k B B IR (E . T 2 a5 00 F

x1 TEPER AMFHERNTERMICERKENZ N

Table 1  Effects of AMF and potassium application on the growth of L. barbarum under drought stress
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7Ky Ak B 4k 7 R Ak B BYR/ %
b T
T8 Ko NM 7.1740. 151 12.40=0. 36d
AM 7.43+0. 40f 12.67+0. 32d 61.6+2. Obc
K1 NM 10. 07+0. 06e 13.40+0. 98d
AM 11.70+0.52d 13.47+0.51d 62.5+1. 8bc
K2 NM 11.40-0. 44d 14.10+2. 41cd
AM 12.63+0. 35bed 14.07+0. 15¢d 68.7+1.9a
KO NM 11.37+1.36d 16.1340. 72bc
B+ 5 AM 13.60+0. 44abc 14.53+0. 31cd 58.4+2. 2¢
K1 NM 12.50+£0. 26¢cd 17.434+0. 29ab
AM 14.27+0. 23a 15.9340. 21bc 61.1+2. Obe
K2 NM 13.83+0. 06ab 19.10+0. 10a
AM 14.53+0.47a 18.3740. 29a 65.0+4. 9ab
[TE s Px x % % % x x
PwATER * % * % *
Pamr % % *
Pamr s« k NS NS
Pamr « waTER NS %
Pk« water x % * NS
Pk « AMF » WATER * NS

F:DANTE W HETRE,NM AR, AM 3 HE ;KO 2 KCl 0 mmol, K1 24 KCI 2 mmol,K2 2 KCI 8 mmol, * 3/~ Duncan’s ¥ I 5} 4b
HRIAJAE 0. 05 /K22 57 3%, * « IR Duncan's Kz 55 Bf4b BE ] 78 0. 01 7K F-22 57 3 . NS /R Duncan’s IR Rf A BRI 2 R R B 3%, £ 2 [H.
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Fig. 1 Effects of AMF and potassium application on the Chlorophyll fluorescence parameters of L. barbarum under drought stress
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Fig. 2 Effects of AMF and potassium application on antioxidative enzymes activities of L. barbarum under drought stress
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Table 2 Effects of AMF and potassium application on the potassium distribution in tissues of L. barbarum under drought stress

&R/ (mgeg D)

K3 b B b 3 HeAh b3
it £ -
F52 Ko NM 8.66+1.35e 8.95+1.78a 12.71+1. 15e
AM 10. 92+ 1. 82cde 9.56+0. 80a 13.44+1. 36de
K1 NM 13.23+1. 93bcde 9.15+1.90a 19.31+1. 0bc
AM 15. 574+ 1. 23abcde 10.94+0.77a 19.7540. 70bc
K2 NM 17.67+3.07bc 9.61+0.42a 19. 35+3. 62bc
AM 21.1842.97a 11.31+0. 80a 29.4943.78a
T 5 Ko NM 8.77+0. 90e 8.67+1.3% 12.6740. 68e
AM 10. 22+2. 22de 9.51+1.09a 13.15+0. 75de
K1 NM 10.63+1.01de 8.77+0.53a 17.714+0. 74cde
AM 13. 86+ 1. 70bcde 10.140. 22a 18. 48+3. 38cd
K2 NM 15. 81+ 1. 67abed 8.82+0.92a 23.04=0. 84bc
AM 17.85+3.53ab 10.13+0. 85a 24.2242.59b
3 Px * % NS * %
Pwater * NS * %
Pamr * % NS * %
Pamrsk NS NS NS
Pamr « waTER NS NS NS
Pk« waTER NS NS NS
Pk « AMF « WATER NS NS NS
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