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Effects of AM Fungi on the Growth and Drought Resistance of Endangered
Shrub Tetraena mongolica Maxim. and Zygophyllumx anthoxylum Maxim.
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Abstract ; With pot experiment in a greenhouse,the paper studied the effects of Arbuscular mycorrhizal Fungi
on growth and drought tolerance of Tetraena Mongolica Maxim. and Zygophyllumx anthoxylum Maxim. under drought
stress. The results showed that ; AMF significantly increased survival rate of Tetraena mongolica Maxim. Under differ-
ent AMF treatments, Tetraena mongolica had no significant effect on root fresh weight and leaf number, while Zygo-
phyllumx anthoxylum had significant effect on leaf number. AMF improved growth of Tetraena mongolica and Zygo-
phyllumx anthoxylum , plant height and fresh weight of Tetraena mongolica and Zygophyllumx anthoxylum was no
significant difference between drought stress, colonization and well water,no-colonization. Under AM fungal coloniza-
tion ,the activity of SOD and CAT in Tetraena mongolica was improved ,while the activity of POD was decreased. But
the activity of SOD,POD and CAT in Zygophyllumx anthoxylum was improved. The results indicated that Tetraena
mongolica adapted to drought stress by increasing the AMF infection rate and coordinating antioxidant enzyme sys-
tem , while Zygophyllumx anthoxylum adapted to drought stress by reducing the number of leaves and increasing the
activity of antioxidant enzyme system. Therefore , by separating and screening AMF , using AMF resources to protect
endangered Tetraena mongolica is of great significance.
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LIFEy/ N ( Tetraena mongolica Maxim. ) MmEE
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1.1 X sf#

Ll i A A TR A NS SR ST L A
T HZEW K2 W 10 min, 0. 3% & 46 B2 B 3% 10
min , F 28 18 7K S 52w gl i, Sf 2R B2 Y DU 5 R Fh
TR T AR R T RS B K TR A EE R (I
U dg AT =1:1) R4S N, 30 °C 7% KK FRAE N
A 90 d B R R MA R/ N—B 4
#=H,

A AMF &5« B &0 1 B 22 R R g
MWBLYARBR L, BR 1,304F + A1,20 mL (AR
ErBEVHER BB ( Glomus mosseae) 1T 1 472 4>, JH &
B 20 mL; R 2, 104 + A2,20 mL AR &
R ERBERE ( Glomus versiforme ) #1F 7 814 4>, &
NEE 4 mL;%I‘ﬁP 3 ,IE%/E + A3,20 mL B &
YRR P BE ( Glomus constrictum ) T 653 /™, 5 % %
Fih 40 mL. 14 3 AM 20 b S MR
BErE Y E I 5 SRS T i it s B Rl 4 10 4E + A4,
Rl 3 GRS 173 G WAl 5, 901E + A5, £
FLR R IE T A AR BR 1, & m s R fm
P AT W 2 AN Y AR B AR R - DL
RECERDE (G. diaphanum) FI46ER BB, B 78T %L
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20 mL 7 1300 AT 2R R 20 mL/ %5,

PR A ES.15.0 cm x 10.0 cm x 13.0 em B %A
RHEZL, HATFE KMnO, B HIR 1 h, B4 H
1.2 REWHE
1.2.1 RE it RABEVLIX HH B A = 8
KT, &R — 4 AMF, 5324 CK, + AL,
+A2, + A3, + A4 Il + A5 36 PKFE K K
SYRE R, IEH K 73 (Well water, WW ) 1 52 b 1
( Drought stress, DS) , 1F ¥ 7K 345 ] 7E 3 Jot fie KA 7K
W 75% ~80% , T 5 4 il 78 56 I fie KK i
f35% ~45% """ | FpAbPE 8 AN, 3L 96 FL, B
4 FRfE EREY
1.2.2 iRIGADFE  FhREIAS P9 D AR A ik A
PITR D, B T4 A 2 kg JET AL AL B 37 % BN
FaRKEEA, ARG, FYER23 C, KF
Hoagland & F M el , £ 90 d J& , FF i T Fhn
AbFR B H AR RIS K S, TR a A FE 90 d J5
X AHOCHE AR HEA T I
1.2.3 WEJrk XYt R e MR R 6T, B
fief e R R EA T RE U VUM ( Nitro Blue
Tetrazolium chloride , NBT) H 8350 & #8 F ALY 11
fitk(SOD )M A B A B ka2 ot A Tk
(POD) """ Rao %5 L AR 25" ) 1y J5 vk ) 2 1
AL AT (CAT) .
1.3 HEESIT

B HEAT RS A0 T 2555 RS, A G
R ECEEA . T SPSS 15 B H E G EE i
2N E 22 55 N A8 H AR, Duncan 387 &2 #2243
MrififT 2 8 AL,

2 HER G

2.1 AMF 3t & KT T 48K iERNN

TERME T, 3R AMF (P05 ARLH B RS R
W E P, MO E A TR M e, TR a
TR + AS LI UG R B R 2 T A AL
P 5 A A 3P 18 B R4 R 11% (1)
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Fig.1 Effects of Tetraena mongolica

seedling survival rate in different AMF
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2.2 AEAEIMUEARMNEFEESDEERKBZNT
ANTRI AR BEXT DU A A AR 2R i 5 o R B S )
ARFE(P>0.05,% 1), EFKSMTEBET,
FEFR AMF 19 DU A K BB 5 L e B o i 34 J 36 1
(P<0.01), HEEFM + AS & T ﬁMJEE%m“

TREE S CK B/ T 4.3 om, BEFTRAES CK 8400 T
0.8 g; TRMHE T, MRS CK #7134 cm, B 5T
HE CK M T 0.5 g, UBHEEFN AMF {23 T 00 &
KRR, HHRRAEELBAEH (P <0.05)

i% 1 AEKSF1 AMF BFhxt MU & /R £ KB B9340
Tab.1 The effects of AMF and drought stress on the growth of Tetraena mongolica

ANTF b B P/ cm ST g M/ g Y%
Different treatment Plant height Total fresh mass Root fresh mass Leaves number

EH KD WW +Al 10.3 +2.1a 1.2 +0.13a 0.13 £0.01 88
+A2 9.3+2.3a 1.4 £0.30a 0.15+0.03 92

+A3 10.3+£3.2a 1.3+0.12a 0.14 £0.04 80

+A4 9.2+3.1a 1.5+0.13a 0.17 £0.02 84

+AS 11.7 £4. 1a 1.6 £0.13a 0.18 £0.01 80

CK 7.4+1.3b 0.8 £0.12b 0.09 £0.10 84

5 E DS +Al 8.5+3.6b 0.7 +0.04b 0.08 £0.03 88
+A2 7.3+£3.4b 0.8 £0.05b 0.09 £0.02 84

+A3 8.5+4.1b 0.6 +0.30b 0.07 £0.01 88

+A4 8.5+5.3b 0.8 £0.10b 0.09 £0.04 84

+A5 9.5+2.4b 0.9 +0.10b 0.10 £0.02 84

CK 6.1x5.1c 0.4 +0.20c 0.04 +£0.01 80

B3 Significance DS *' - N N
AMF * * N N

DS x AMF ) ) N N

TE MRS L RN O Tﬁ?%@uifﬂﬁ\]iﬁﬁ 2,

Note: **

AN [ b L GT 35 A B 5 TG W PR SS R (P >
0.05,3 2) , AN[RI b BEAT 855 F 4k g | S ST A 52 )
G VOEARIAL, B35 E 0 7 B i A A AR b
X (P<0.01) X0t 55 s Rt 4T Duncan £
Fe, 7 B0 g s AL B AHHE Y | IR H K 404

. Denote extremely significant difference;

. Denote significant difference ; N. Denote no difference. The same as Tab. 2.

Fir ACHEFD AM ECATAL AL > Tt FLAE R AM
FAW 4 > T2l BAER AM HIE$ E4,
SR RV A T 1
T A B

x2 AEAM EEEMRKD IR EERKIEAZNE
Tab.2 Effects of different AMF and water content on the growth of Sarcozygiumx anthoxylon

A [l kb B BRi/cm AT/ g HREE S/ MR R
Different treatment Plant height Total fresh mass Root fresh mass Leaves number

IEH K WW +Al 50.1+2.1a 17.1£1.1a 2.1+0.4 100a
+A2 44.1+3. 1a 16.4 +2.2a 1.6 0.3 96a

+A3 51.1+4.1a 15.8+1.3a 1.4+0.2 104a

+A4 45.4 £3. 1a 18.4 £3. 1a 2.2£0.4 100a

+A5 43.5+3.2a 17.2 +2.4a 1.8 0.5 104a

CK 33.3+3.5b 10.7 +1.7b 1.3+0.4 104a

T2 8 DS +Al 38.5+3.2b 9.8 +3.2b 1.2+0.2 72b
+A2 37.4 £4.3b 11.6 £3.5b 1.4 0.1 76b

+A3 36.5 +4.6b 12.6 +4.1b 1.2+0.3 80b

+A4 38.3+3.1b 9.76 +4.1b 1.1+0.4 84b

+AS 39.1+3.9b 10.6 +2.1b 1.4£0.1 80b

CK 28.4 +2.5¢ 7.6 +2.1c 1.9+0.2 64c

B3 Significance DS ** ** N -
AMF : : N

DS x AMF ) ) N N
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CEAF L K2 BT, TR R AMF
REFR(DS x +A) B PUAE AR T 5 IEH K A
Bl AMF(WW x CK) 9 Ab BRAR EL A, FORR i | 6 o i
A BT AM BEPVER, T 5B a B 5 e
HOlEt7/h
2.3 AMF & AT E SOD &R

IEH KA T Hefh AMF AbBR S 25 808 T IUA A
HiE SOD JHTE(P <0.05, & 2) , Hoh b + A4 4bB
XPUEA #iE SOD G H MK, 5 CK i ; A
K SOD 1R 707 U/mg, % E3H0T 700 U/mg,

O P44 Tetraena mongolica
3000 m §E Zygophyllumx anthoxylum
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Fig.2 SOD of Tetraena mongolica,Sarcozygiumx anthoxylon
to feedback with different AMF treatment under well water

TEA ST H R AMF AR BEXS U5 K |
F SOD Pt A B B (18] 3) , Ho Al + AS
FLPALFEXS UG AR i F SOD i M fie K, % CK
AEER, DU K SOD G PERE I T 819 U/mg, #i F SOD
PRSI T 798 U/mg,

PRI SOD i VAR HE AL, $2 0 AR 3270 iy 1Y
BRI SOD {EPERIME T i F . UL #i EAEHRD AM
FLR G, TSR AR 5 RE ) BER T IO A AR,

Ad +AS

+A2 +A3 +
NG ]

Different inocula
3 FEMEZHTHEEARFEEH SOD
i X A (3] 4b 22 Y i R
Fig.3 SOD of Tetraena mongolica,Sarcozygiumx anthoxylon to
feedback with different AMF treatment under drought stress
2.4 AM EEMEEARINEE POD iF RN
EH KA R AMF 191U 4 K POD i
PR A 1 % £ POD TR P B 5 (P <0. 05,
P=0.03,K4),
TR WA ST HER AMF 403 5 2E R T DY
AR POD I M, T % F POD ¥ 1 & 25 34 fm (&
5) , HAHERD + AS LA i E POD MR R, 5

ivity
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Fig.4 Compare of AM fungal inoculation on the
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Fig.5 Compare of AM fungal inoculation on the
activities of POD of Tetraena mongolica and Sarcozygiumx
anthoxylon under drought stress
2.5 AMF XE&ARMEE CAT EEM M
IEH KA, BeFl AMF 2L DU A K %1 E
CAT {1 8 E 338 (P <0. 05, & 6) , Hf 4 fh + A3
FLRE XU A AR 9 F 0 CAT 35 M52 i g5 K, 20 3 4=
BT 15,12 U/mg,

0O VU474 Tetraena mongolica
60 B HFT Zygophyllumx anthoxylum

11111

+A2 +A3 +Ad
FE R
Different inocula
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Fig.6 Compare of AM fungal inoculation on the
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activities of CAT of Tetraena mongolica and
Sarcozygiumx anthoxylon under well water
TR ST, H A AMF #9005 K % E
CAT ¥ i F 4453 (P <0.05, /&1 7) ,45Fh + A5 iU
AR E CAT {H PRI i K, 70 34w 1 18,19
U/mg,
H1 LA B 45 R AT IR K A5 R HeRoR
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T 538 T REAS N - B v e S SR B, 92
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TEWEE T 2R AM BRI G A 8 ErEY
(bR BRI ED) IO B REIR, AM BB X A K
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PR ARV FTRE Y B R A
AR, KBRS RIN N, AM B 1R 38 i
PEm SEYILAE R RN, e 2E A
PR
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HeFh AMF $25 T A AR SOD | CAT 36 o4 , BEAI
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o LI DUG AfE B B o BT A A B P R
7K 73 B JERE , POD AR HT BE A D — M k3l {5 5 1M
W AT SR AR LR 5 T 00 38 o i 2
Fr RS, B e DL S P I 1 1 2% U T 1 K 20
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