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Effect of AM fungi on the growth and drought resistance
of Cabernet sauvignon cuttings
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Abstract: [Objective] The growth and the impact of drought tolerance of Cabernet Sauvignon after in-
oculating AM (Arbuscular mycorrhizal) fungi was studied in this experiment in order to provide theoretical
basis for promoting the ues of AM fungi in production. [Method] Cutting seedlings were inoculated by
Glomus mosseae (Gm) ,Glomus etunicatum (Ge) and the mixture of Ge and Gm in the pot and the control
were treated by the same AM inoculants after disinfecting through high-temperature. The mycorrhizal colo-
nization rate and the grape’s growth were determinated after 100 d, then drought resistance of different cut-
ting seedlings were compared with each other after drought stress for 30 d. [Result] AM fungi inoculation
significantly enhanced the growth of Cabernet sauvignon,and Mycorrhizal dependency was correlated with
the mycorrhizal colonization significantly. The activity of three protective enzymes,SOD,CAT and POD of
Cabernet Sauvignon leaves,increased significantly, MDA content and relative conductivity decreased, and
the drought tolerance of Cabernet Sauvignon was remarkably improved during drought stress. [Conclusion]
The effect order of three AM fungi inoculants was Gm<CGe< Gm+ Ge. The mixture of AM fungi inocu-
lants was an effective quomodo for the ectomycorrhizal fungi utility.
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BB AR (Arbuscular mycorrhizal, AM) J& —
Tl B i DL IR PN A TR AR S SR U - AR TR AR (Vesicu-
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HO — > LB 5 1 A Ao, H 3 [ 4 2 77 X 22 LA
RS S TR (7 SN i o = L W 7 N SIS o2
EAFT R J WU &R T 5 B8R Rk
Az R 2 0 TR R R — R AR
5% R FH Z R 5 o 2k %o B A TR 32 R A A
Fh 7% B2 Bk (Cabernet sauvignon) B 4F 3 1 322 fr AM
A X HEAS [R] AM B 5] K 42 b 7 200 o 8 2k 4l v
AR BT R PER S LU AM TR 7R ) % AR 3
S B A S AR
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1.1 Ry

L1 sXa ot I o o8 b AR MR B K
R R e o e I b e o2 7 W < /5 e S R R4 B
EWCFEERBELA 1 D et 2 mm -1
i AR5 T 121 CF ik /KB 30 min, +IEREAHfE
PEBT R A BT 6. 02 g/kg, BUACA 19. 5 mg/ kg, AL
W 6. 27 mg/kg, AP 60 mg/kg,pH 7. 8,

1.1.2 3R E A EVRERE (Glomus mosseae ,
A Bk Gm, 45 BGCHUBO1A) F1 4 £ 5k 4% % (Glo-

mus etunicatum , PR Ge, 285 BGCTWO01), ¥t
U ARARBE 2 Be A W) 8 77 -5 8 PRI 58 B v [ AR
A AR L T R YR VR (BGO) " HAIE BT 18 71 R % %
BE T Gl A AT D) A= Y AR B L T 22 M T TR &
Y. EZ2 N 30 mL

L1.3 X AR BElE ARl 2006 4F4 BT {58 1)
R YN TG 7 24 S A (V. wini fera L.) 77 88 Bk (Caber-
net sauvignon) —4F A4 3 25 4T 4 1 &

1.2 REFHE
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B 800. 101 HeCl, 1% 5 min, JC I K I Bk
Je s FEFAEAR SRR M 12 h 3146 F BB £ K . /4T
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AEPRFEEAT 30 d YT FA b IA AR BE . T 5 A BT SE S
TEIE (0 4 55 K i DR A — 20, I AR L
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1.3 HIEHH
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Xof b |38 43 0 A A A L AR IEE L /N AR R T 1
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Table 1 Effect of the AM fungi on the growth of Cabernet sauvignon cutting
b 7 MR /cm ZEHEH/ cm i R FE /g T E/g MR ./ %
Treatment Plant height Stem thickness Shoot dry weight Root dry weight Root/Shoot
Gm 35.8340.216 b 0.44740.004 3 b 4.886+0.016 4 b 2.310£0.002 5 ¢ 47.2840.110 ¢
Ge 36.2340.233 b 0.458+0.001 7 ab 4.8954+0.004 7 b 2.37640.028 3 b 48.53+0.609 b
Gm+Ge 39.3840.098 a 0.46740.001 9 a 5.298+0.007 1 a 2.4867+0.002 5 a 46.9140.423 ¢
CK 26.2540.220 ¢ 0.366+0.006 0 ¢ 3.88440.008 2 ¢ 2.05340.009 3 d 52.8640.128 a

TE < [ — F B i b AR 7] 7 B 2 R 22 5 A 3 (P<C0. 05) . 3R,

Notes: In the same row, same letters behind the figures mean insignificant differences at P<C0. 05. The following tables are the same.
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FEHEAT T 5 A0 BT 00 A2 T R R R AT 4 A AR
(RYARBL IE o0 7 T H AR . B 1 A LUR
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Fig. 1 Effect of different AM fungi on the root infection rate

of Cabernet sauvignon
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2.3 BEGHT AMEFMFEHRTBEET R
I 8 i 1 A

MF 2 FTLLE TR R — Ko 5 42 A R
Ab R AR FE BRI R AR B SOD.POD Al CAT i %
Yo 0 20 T R 3%*1%?Fﬁ@(ﬁr$i@uzﬁéﬁ%*wi
P T 2 A R AL B, B 22 S 8808 B K.
BWa T, K E R, Tﬁﬁb”@“%’umﬁéﬁ
A BRI A AR P SOD,POD Al CAT i 1k 14
5eR T X BE R R B A SOD 5 Pk A /0 5
POD H1 CAT 3 £ S MR AR . X6 -1 5 Jilp 38 70 0 A3
JKALFET 3 F O 4 i % M AR A E 9 or AT R L T R
o6 b R L 3 bRz TR Ak B A 4 i e SOD (1 A8 fkAE
T H Ge(283.35 U/(g+ h)) >Gm+ Ge(264. 53
U /(g+h))>Gm(169. 64 U/(g+h))>CK(4. 98
U /(g -+ h)),POD WZE(ERM K Gm+Ge(29. 68

®2 TEMHET AMEFMFE

U /(g * min)) > Ge (25. 51 U/(g* min)) > Gm
(7.31 U/(g * min))>CK(—20.83 U/(g * min)),
CAT ) Z b {5 & M N Gm + Ge (16. 19
U/(g+*min)) > Ge (13. 32 U/(g * min)) > Gm
(6.58 U/(g * min))>CK(—6.82 U /(g * min)),
VEITE T 54T . Ge B4 AP 40 B X SOD i i
A3 R A T e K TR & T8 57 36 b b B X POD FiI
CAT g 15 P 1 39 8 4 ] e o . AN [m) 42 F 1 71 Ak 31
XoF R A7 il 1% W A B RN TR]  H 34 e TR R 15
WIHERD AM 6 50 BE 0% 38 = o B SR AT B b i
PRAP RGNS PR . P T 50 aE 25 S BOR AR 15 PR R A
R MR AM @JIJHE@?LE%E{%TP@@(&
PR T BR B H 3 DA R AR T 52X i AR 0 4

DLEERR AM TR 77 BB 1S 55 2% 85 2R 4 i 0 Bk

R EEM R RIPEH M

Table 2 Effect of AM fungi on the protective enzymes of Cabernet sauvignon cuttings”’ leaves under drought stress

b 31 SOD/(U =gt «h 1) POD/(U -« g ! «min 1) CAT/(U-+g ! emin 1)

Treatment +M —M +M —M +M —M
Gm 563.7042.402 ¢ 394.0642.821 ¢  64.11£0.672 ¢ 56.8040. 404 ¢ 157.1840. 640 ¢ 150. 604-0. 640 ¢
Ge 943.614+5.409 b 660.26+8.670 b 88.63+0.751 b 63.1240.319 b 177.1040. 863 b 163.78+3.062 b
Gm+ Ge 098.5441.466 a 734.01+2.533 a 127.2340.788 a 97.5540.580 a 188.454-0.498 a 172.26+0.177 a
CK 306.7842.599d 301.8042.107d 23.94+0.377 d 44,77+0.463 d 72.9240.306 d 79.7440.578 d

2.4 FEREZHT AMEBAXNFERFH/EM A
MDA £ E2MBEX RS XN
YA F AR (CF 5 3B HAD KM %2

B0 F G 2 R BR U‘%MH’EFH A T AR

Ptk 5w DR H G Y N A O SE L

N (MDA J2& R iR o e B e 287 ) 2

— Wik W A MDA & & 3 6 W) %2 1 F 50

FEN . NFR 3 T LAt AE 1E K 43 2 0 AT R

AT MDA & 519 728 10 S5 [R] . 25 SR B

Gm+Ge<<Ge<<Gm<CCK., H LR &5 4t # A MDA

R RER T X, B K SET L3 R R
PR R b BRI MDA & B i 28 5 A8 2 35 T R0 4%
PFR RS RO R R T 2 AR A .
B 2 Fof 1700 Ak BT DL 3 R (I IR R BRAT AR A 1 % T
5 rae s R B G AR MDA B9 R R RS
7 T 700 6 i B A MDA & 8 (4 B R AR A )L (H
VAR 5 T 7 42 Aol Ak BEOJE T P TR 5) 42 Fh Ah B, Ge BALEZ
b PRAG T Geo BERR s HAE T S0 T R4 B
FE RO A PR 2 A T S E O E R R E S T 2
LY. FrilE L

®3 FTEMET AMEFNARHRTHEE MDA REMENESEHF N
Table 3 Effect of AM fungi on the MDA content and relative conductivity of Cabernet

Sauvignon cuttings’ leaves Under drought stress

: %/
Tre%\t%em MDA/ (mmol » g1 Refft?jeﬁéiicti/lity
+M +M —M
Gm 4,3340.008 b 4.31£0.005 b 10.43+0.057 b 2.8040.044 b
Ge 4,2640.071 b 4,2240.006 b 9.7840.078 b 2.5440.077 b
Gm+Ge 3.90=+0. 046 ¢ 3.86+0.215 b 7.52740.029 ¢ 2.06740.046 ¢
CK 5.434+0.010 a 5.0040.298 a 18.3740. 347 a 6.81+0.168 a

AL A BT 32 3] 39035 i3 P 40 G R ) 45 4 A
RESZ 2455 A0 N A PR3 O . S B L2 W &
A *ﬁXT%%%JWiEZEi”’“% PRt AT L g
RENS FL G 256 11 71 b Sz e 200 i I 52 5 5 o R R

M1 3 A1, 78 IE % /K 0 S5 A AT Rl 20 T .4
A Kb B AE T R R 58 (1 AR Ak B ] 3 R B GmA+
Ge<<Ge<<Gm<_CK, H #:F i 5 4b 3 iy i T8 34 g
FMRTAE, 3 FORTE M E R A B LR A
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G 545 Ff Ak B XF L S R A9 22 5, SR T 20 AT A9 3
il OR3P il P S LA Ge B R AL BEAE 35 @5 T Gm B
bR X0 BIVOR 0 05 v Y i RS2 0 D
FHXT AL R AR

3 bhiE e

H A BT AM B 7 £ i 25 4% B 40035 1 F
GO A S AM B ) B2 b 3R T2 b 3a
ABE RN RGBT ST T AM BN e FE 3 o
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BB o B R AT A T TR AR AR e R TR AR O M AR
PRAT 535 A O B2 B R0 Ak B RE A% 0 3 0 T A
B A 2 R R 2 ) s AR B T e L
TR0 Ak B AR RS AR T %o B X b b R 4 A AR A
VEFHR K s T 2 W3 200 T, B0 B 70 Ak 1 68 25 4 v
T A AR R SOD, POD #il CAT By 35 7% . [
I8 T MDA & 5t AU X HL S 28 CHH i 3 M), 16 B
F2 B0 TR R Ak P R 6% 4R R R R AT A B R B R L K
0 25 L $49 3 I Ay 2 P T R0 Ak BLAR T X R TR A T R
T2 50 o T ) A ORI L X A R Y A
AR b RGBT 0 A5 7 T R 4 4 b B R A
1 B0 5 SR — 0, X RT RE R BROA TR A TR 0 AN TR B
Tt 76 42 Y 25 8] b A7 A6 B AME R S T A 422 2500 5 Oy
B, AR & I, Ge SRR 5 Gm B Y
B2 0 SN A7 A 1R 22 5 TR B R R e Ak L PR T
FR B A B0 RE B  K E B RE sR AM B AR 5 A
2 fity b 22 ] B4 9 16 AR () s 3% 5 3 A A T
HOFIBAHE) . EXT T AM B R 68 15 B BRI
2] 11 b TR 10 R R AR — 2B Y

KT AM B ) A B4R 5 A A A R 0 BF
SR L, BT AR B T ) ) 2 AR B 0 R
TN R B AR L B 5 A AR PR 22 RO Y B AR
DA B 3 5k A A W 0 T SRR 0 R oA T IR T A IR
o TR) 2 b 52 ) 2 R AP K AR . AHIF 9T & B
R AM T A o R AT I . R % O 4R

SOD.POD il CAT 36 P o Hhr 4. X 5 Tk
FAESAE VD A AN R B SRS AE VD B B AR B 2
— 3, X AT R P O ORI S R Y R BR A8 B
PR R SENTIE A ORI =W W i KD ERa =
A 1) 5 RRE B 8 40 B P R AT o A PR e S P 1
5. I R R, MDA & AR X R R 3 L
F ol A AR Ah B I AR IR S e AR T iR

AM E T AE R — Ff 5 58 00 B PP 95 U5 BB 1R =
PP rE AL ERK KT, kS EN AM
[ AAE IS R R RS SR = Sl s o I < o
Yz ia) . B 5 220 98 0 12 DN BRI 5 4 AM HLE
VR () PR A AT A 0 A A ST A L TS R
T R0 S A T Dy TR TS A A 4 A 7 B TR R B
T 26 T HR L LRIE
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