PEALAL 4R . 2023,43(11) : 1897-1909
Acta Bot. Boreal. -Occident. Sin.

doi:10. 7606/j. issn. 1000-4025. 2023. 11. 1897 http://xbzwxb. alljournal. net

T 20 E T A 5 E R E & X5 5% 5 R A0
ZREMNE R L EERFN

EREHREEW - 2 FR, TEE,
Reetl L FWER - XA AT

1B ERIME R A Rho 2 e 5 2 SRR IR I A AR 47 5 PR P2 AL WD 00 & & 45 AR 5F 830054)

B 2R (Tamariz ramosissima) FH M 3580 (Alhagi sparsifolia) J& 3 B AT T WA 35 Fh, 2 & 2 1
MK T AR B (arbuscular mycorrhizal fungi, AMEF) 34z I, — & F AR R0 AE B39 3Z2 K sy P2 s BR Wl . #F 52 ok H 4
el 06 32, DA 355 56 00 22 RO M 2l v R a0 b R B IE H K 4 [ AR X K R (70£5) %6, Do A EE K 43
JE LA AR T 5 K 4 (40 £ 5) %, D1 A0 TR B2 7K 43 W 38 [+ B AH X % K & (20 £5) %6, D213 A~ 7K 43 86 B, 1% & 2 b
(AMF+) T3 (AMFE —) 2 Fr g 391, DL R AR (A48 90 g i 8% 56 000 R 52 1A ) 22 PR 0 22 TR 2 i T4 22 4% 338 B B (K
B2 A5 B 30 cm, Ly A B 223 HE R 15 cm,S) LT T T 2 M il F ML TR AR B B PR 22 A% 3 FE B %t 2 A oA ) 2
AL A A KRR BRI e, 25 SRR B, (D MR R R AME J5 72 Bt | 32 7R 18] B0 A AL B AR B 22 ) 4% Carbus-
cular mycorrhizal networks, AMNs) , H H 5 1FE % 7K 3 (DO) AL FR T 1945 YL R A0 L 5 FE 7K 43 (D2) Ab FRF K R B8 4 31
ARG YR IR R 73, 22% . () FE R KA AEEES , AMF 5 B B b 352 U 35 A5 48 a0k 4 T 7 5 K 43
b 3 X R A B A AR v B AR AR A R A AR i AR HEAE ] . (3 &KL AMF X Z AR MR & AR
KA BA B F R (P<<0.05), H SALPEALF L A3 (HAE 5 B K4 K BB A T iy 2 R R B B K
A K. (OLEF KT , AMF XK 7 B B Ak 8 32 AR P S ML B G M B B R W I I & & i R S A
W R A X 3 K et 3 A AR VE T ELAS [ B Ak ) 2 R O Wb 3 T 7 TR K A3 A0 T X K BB B A 3 4 i G AR E 4
o DL FE TE 5 K 20 R BE K A0 A 38T 2 AME W] I 35 8 0 4K 0 B8 o A2 R R ) I e WA I AR it B B8 L&)
AT T PR 23 TR 1 S A S R 0 B 2 AR M BT AR T B K A3 i R AMF XK B S i 32 AR AH W

) fE A RN B3
F G TS A AR B (AMP) 5 B 356 D6 i 5 22 A AR 400 5 2 B0 A8 fk
FESHES.Q945.79 XHRFR AL A

Effects of Arbuscular Mycorrhizal Fungi on the Growth and
Physiological Characteristics of Alhagi sparsifolia and

Tamarix ramosissima under Drought Stress

MAIGEPIRETIGULI Dawuti'*, WANG Haiou'’?,
CHEN Xiaonan'?, YILINUER Aili"*, MA Xiaodong'*"

(1 College of Life Science, Xinjiang Normal University, Urumgqi 830054, China; 2 Xinjiang Key Laboratory of Special Species

Conservation and Regulatory Biology, Xinjiang Normal University, Urumgqi 830054, China)

¥ B #1.2023-04-06; & B Fm Y 2 B 87 :2023-09-14

EEWA HRARFEELTE (42367069,42067067)

TEE BN M AT « BB 1997 ), L, AW W A, FENF Y A FEASHIR . E-mail: 2099968853@ qq. com
* SEAEIEH DR B, RN FAEY A AE ST . E-mail:mxd1107@126. com



1898 ode Moy % iR 43 4

Abstract: Tamarix ramosissima and Alhagi sparsifolia are dominant species in the lower reaches of the
Tarim River and important symbiotic plants with arbuscular mycorrhizal fungi (AMF). Both species often
grow together and are severely limited by water availability. In this study, a pot experiment was conducted
using seedlings of Alhagi sparsifolia and T. ramosissima. Three water gradient levels were set: Normal
moisture [ (70+5) % soil relative moisture content, DO ], moderate moisture stress [ (40+5) % soil rela-
tive moisture content, D1 ], and severe moisture stress [ (20+5) % soil relative moisture content, D2 ].
set two inoculation treatments (inoculation AMF-+ and no inoculation AMF—), and set hyphal transmis-
sion distance (long hyphal transmission distance 30 cm, L; short hyphal transmission distance 15cm, S)
between the donor plant Alhagi sparsifolia and the receiver plant T. ramosissima. The effects of arbus-
cular mycorrhizal fungi hyphal transmission distance on the growth and physiology of these two different
life forms under drought stress were investigated. The results showed that, (1) after inoculation with
AMF, arbuscular mycorrhizal networks (AMNs) was formed between the donor and receiver plants, and
the decrease in infection rate of the long hyphal transmission distance receiver under severe moisture stress
(D2) compared to normal moisture conditions (D0) was 73. 22%. (2) Under moderate moisture stress,
AMF had a promoting effect on both long hyphal transmission distance and short hyphal transmission dis-
tance receiver, but had no promoting effect on plant height, basal diameter relative growth rate, and bio-
mass of long-distance receiver under severe moisture stress. (3) Under all moisture treatments, AMF sig-
nificantly promoted the root growth indicators of the receiver plants (P<C0.05), with the S treatment be-
ing superior to the L treatment, but the receiver plants showed significantly lower level under severe mois-
ture stress and long hyphal transmission distance treatment. (4) Under moderate moisture stress, AMF
had a promoting effect on the antioxidant enzyme activities, osmoregulation substance contents, chloro-
phyll contents, and leaf relative water content of both long and short hyphal transmission distance receiv-
er, with no significant difference between the different hyphal transmission distance treatments. Howev-
er, under severe moisture stress, AMF had no promoting effect on the growth of long hyphal transmission
distance receiver. Therefore, under normal and moderate moisture conditions, inoculating with AMF sig-
nificantly promoted the apparent growth, biomass accumulation, antioxidant enzyme activities, osmoregu-
lation substance contents, and chlorophyll contents of long hyphal transmission distance receiver, enhan-
cing the drought resistance of the receiver plants. However, under severe moisture stress, the promoting
effect of AMF on long hyphal transmission distance receivers was not significant.

Key words: drought stress; arbuscular mycorrhizal fungi (AMF) ; Alhagi sparsifolia; Tamarix ramosis-

sima ; physiological change
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Table 1

Effect of AMF on infection rates of donor and receiver plants under drought stress

4K Donor

Z K Receiver

Ak B
Treatment Ry R il F H ik [/ 1l H
AMF infection rate/ % Spore number/(number/g) AMF infection rate/ % Spore number/(number/g)
DO+S 83.6740.01a 17.80+0. 49a 62.6740.02a 15.70+0. 56a
DO+1 86.3340.02a 16.40%0. 37a 61.00£0. 04a 15.004£0. 83a
D1+S 75.3340.02b 13.20+0. 80b 50.3340.01b 12.80+0.98b
DI+L 72.337+0.01bc 12.70+0. 34b 30.337£0.00c 10.30+0. 63c
D2+S 66.67+0.02cd 9.10%0. 96¢ 30.33£0. 04c 9.6040.67c
D2+L 64.33740.03d 9.70+£0. 73c 16.33+0.01d 9.10+£0. 78¢c

T F 3R ) /N 5k 3 7w b B ] 25 5 .35 (P<<0. 05) ;D0 D1 Fl D2 4351 678 1E 5 /K 43 L v B2 /K 20 T 3 A0 E B K 23 3l . S R L 43 3 3w
LT 22 AL B AR 2 AR B S . (LR o 0 B SRR S 2RO, TR,

Note: Different lowercase letters in the same column indicate significant differences between treatments (P<Z0. 05); D0, D1, D2 denote
respectively normal moisture, moderate moisture stress and severe moisture stress, while S and L represent short hyphal transmission distance
treatment and long hyphal transmission distance treatment. The donor plant is A. sparsifolia and the receiver plant is T. ramosissima. The

same as below.
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Different lowercase letters on the columns indicate significant differences between treatments at the

0. 05 level (P<C0.05). DO is normal moisture, DI is moderate moisture stress, D2 is severe moisture stress,

S-AMF, S+AMF, L-AMF, and L+ AMF denote: Not inoculated with AMF under short hyphal

transmission distance, inoculated with AMF under short hyphal transmission distance, not inoculated under

long hyphal transmission distance, inoculated with AMF at long hyphal transmission distance, respectively. The same as below.
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Effects of AMF on the growth of donor (A, B) and receiver plants (C, D) under drought stress
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Fig. 2 Effects of AMF inoculation on root morphological parameters of donor (A, B, C)
and receiver plants (D, E, F) under drought stress
2 ARKSGREMLETHEMZEEVEDNENTH
Table 2 Biomass changes of donor and receiver plants under different water and inoculation treatments
koparm WESOREE {80 Donor I Receiver
¢ W:::r ¢ transmission Mo 1T R T BT E B0 o i Y N T AT HE
reatmen distance Dry shoot weight/g Dry root weight/g  Total biomass/g  Dry shoot weight/g Dry root weight/g  Total biomass/g
S-AMF 0.8140. 06c 0.9140. 04c 1.72+0. 05¢ 0.5340.06cd 0.5240.03b 1.06+0. 03¢
S+ AMF 1.30+0.01a 1.82+0.09a 3.1240.08a 0.7940.03a 0.7340.02a 1.52+0.02a
Do
L-AMF 0.84740.05¢ 0.944+0.01c 1. 78+0. 04c 0.5640. 01bed 0.5040.02b 1.06+0.02¢
L+ AMF 1.37+0. 04a 1.8740.09a 3.247+0.12a 0.80740.02a 0.6740.03a 1.47+0.03a
S-AMF 0.824+0.07c 0.76+0. led 1.58+0. 17cd 0.5040. 03de 0.3840.02¢c 0.8740.04d
S+ AMF 1.09+0.03b 1.69+0. 06a 2.7840. 25a 0.634+0.01b 0.68+0.03a 1.31+0.03b
D1
L-AMF 0.7540. 08cd 0.7140.09cd 1.46+0. 16cd 0.5040. 02de 0.4040. 05¢ 0.9040.07d
L+ AMF 1.05+0. 05b 1.71+0. 14a 2.76740. 30a 0.6140.00bc 0.52+0.01b 1.13+0.01c
S-AMF 0.57%+0.03e 0.57+0.10d 1.14+0.11d 0.34+0.00g 0.23%+0.02d 0.57+0.02e
S+ AMF 0.8740.08c 1.4140.06b 2.27%+0.03b 0.4440. 03ef 0.40740. 03¢ 0.8440.04d
D2
[-AMF 0.64740. 06de 0.5440.07d 1.18+0. 13d 0.3240.05¢g 0.2140.02d 0.53740.05e
L+ AMF 0.85+0. 04c 1.39+0.09b 2.2440.11b 0.374+0.02fg 0.2540.02d 0.624+0.02e

I FBIUR [FNG 528 F R A BRI 7E 0. 05 /K b A7 78 i 3 PE 22 5 (P<C0.05) . DO 4 1F % /K 4% . D1 2 o BE /K 43 i 31 . D2 o 3 B /K 43 ik 38 s S AMF . S+
AMF L~ AMF L+ AMF 73 51|32 75 #6122 /% 1 B 86 1 R A% AME 6 1 22 1% 3 B 8 1 4 hh AMF I B 22 A% 38 BE 8 R R4 Ah AMF VI B 22 4 8B BE 8 F #5650 AMF, T[],

Note: Different lowercase letters in the same column indicate significant difference between treatments at the 0. 05 level (P<20. 05). DO is normal moisture,

D1 is moderate moisture stress, and D2 is severe moisture stress; SSAMF., S+ AMF. L-AMF. and L.+ AMF denote: Not inoculated with AMF under short hy-

phal transmission distance, inoculated with AMF under short hyphal transmission distance. not inoculated under long hyphal transmission distance, inoculated

with AMF at long hyphal transmission distance, respectively. The same as below.
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Table 3 Effects of AMF inoculation on osmotic regulatory substances content of donor and

receiver plants under drought stress
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