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Abstract: [Objective] To investigate the effects of arbuscular mycorrhizal (AM) fungi inoculation on
sunflower (Helianthus annuus) growth and salt ion accumulation under different types of saline-alkali stress, and
provide basic data and technical support for the utilization and bioremediation of different types of saline-alkali
land. [Method] A greenhouse pot experiment was conducted to investigate the effects of AM fungi Funneliformis
mosseae on mycorrhizal colonization rate, biomass, nutrient uptake, C:N:P stoichiometry, Na" absorption,
photosynthesis and membrane permeability of sunflower under different types of salt-alkali stress (CK, NaCl,
NaCl+Na,SO4, NaCl+NaHCO5). [Result] Three types of saline-alkali stress decreased the mycorrhizal
infection rate of sunflower inoculated with F. mosseae by 29.53% to 47.31%. Three types of saline-alkali stress
all inhibited the growth of sunflower to a certain extent, and the order of the inhibition effect was
NaCl+Na,SO,>NaCl+NaHCO;>NaCl. Inoculation with AM fungi increased the total dry weight of sunflower
under salt-alkali stresses of NaCl, NaCl+Na,SO, and NaCl+NaHCO; by 19.58%, 42.15% and 60.35%
respectively. Inoculation of AM fungi increased the shoot P contents of CK, NaCl and NaCl+NaHCO;
treatments by 82.50%, 71.11% and 74.47% respectively, and increased the root P contents of CK and
NaCl+NaHCO; treatments by 61.54% and 88.37% respectively. Inoculation of AM fungi significantly decreased
the C:P and N:P in shoots and roots of CK and NaCl+NaHCO; treatments and the C:P and N:P in shoots of
NaCl treatment. The shoot and root Na“ accumulations of NaCl+NaHCOj; treatment increased by 33.76% and
82.25% with AM fungi inoculation respectively, and the root Na“ accumulation of NaCl+Na,SO, treatment
increased by 74.20%. Inoculation of AM fungi increased transpiration rates (Tr) of NaCl and NaCl+NaHCO;
treatments by 11.67% and 10.12% respectively, and increased stomatal conductance (Gs) of NaCl+NaHCO;
treatment by 20.00%. The net photosynthetic rate (Pn) in shoots under three types of salt-alkali stress showed an
increasing trend. The membrane permeability of NaCl+NaHCOj; significantly decreased by 51.49% with AM
fungi inoculation. [ Conclusion] AM fungi can alleviate the toxic effect of saline-alkali stress on sunflower
growth to a certain extent, but its inoculation effect is significantly different among different types of saline-

alkali stress.

Key words: sunflower; arbuscular mycorrhizal fungi; saline-alkali stress; salt iron accumulation; growth
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Table 1 Experimental design of saline-alkali treatments

NI Y /R
S R R R L
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Molar proportion of Salt content
treatment .
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mol-kg™' Na” was added under each treatment
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Fig. 1 Effects of AM fungi inoculation on the root infection rate and growth of sunflower under different types of saline-

alkali stress
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Fig. 2 Effects of AM fungi inoculation on the contents of elements in shoot and root of sunflower under different types of
saline-alkali stress

NaHCO; b # [ H £ 250 P i & /0 30 il s 1
82.50%. 71.11% M1 74.47%, 1§ %} & F1 NaCl+
NaHCO; b BEAR 5 P A& 7 20 & 1 61.54%
Al 88.37%, f# NaCl+NaHCO; 4L ¥ 25 N. Ca®',

Mg TR BB B> T 39.65%, 25.62% FT 36.34%
(P<0.05)0 MUK ZE 53t B, AR 1Y Eh sk 1 Az
P AM BB )22 BAE AU 1A H 28250 Mg> & &
BA BE W (P<0.05).



50 HErg RO K 2= 4R (http://xuebao.scau.edu.cn/zt/hnny _zr/ch/index.aspx)

42 B

23 [EHZEC:N:PLHFETEL

FEF AM BB 0 A [R] 28 B SR ms e T ) H 2%
CIN:P it B sgman & 3 o . A
AM E AL, 55X RAR LG, NaCl 4343 #4517 H
ZEHR A CIP M NIP 2 E /), NaCl+Na,SO, AbH i
Ba HZEZEM CIP AT NP BZ W/ (P<0.05). 5

=1 AR B Non-mycorrhizal inoculation

100 - A

abc ab a
751 bed abe  gped
cd o
d
1251
0
2 3 4

1

Kb CIN
C : N in shoot
Wi
(=]

T

1200-Ca
3 :
5 900+
FL“% b b
O = 600 b b
-y
0
1 2 3 4
25 E
_20L 4 ab a
g
.QTE]S' bc
Zaof . . .
= .. c
Mz s
0
1 2 3 4

KbFE Treatment

AR AL B B, 2 AM BB {343 0 AT NaCl+
NaHCO; 4b B |r) H ZE 22 IR &% CIP M NIP 235
/), {§75 NaCl ZbBE 220 CIP A NIP B35 k) (P<
0.05). XU F 3 HrR B, A [R5 7Y £6 550 1 A 422 o
AM H B 122 HAE AU 1R H 2R R NP B A7 i
FHM (P<0.05).

— %Rl E # Mycorrhizal inoculation
a

a
60 2 2 b a} o
3 4

1
ov]

5

N
o
T

WRECP
C I Pinroot
o
s oo IS

C I Ninroot
(3=
(=}
T

WHREC:N

2
1200
1000L b
800 |- abc
600 |- bed bed bed
<400 d
2001
2 3 4

— NN
W S W
T T 1

N : P in root
=
T

MRENP

W
T

a
ab
be . be
C
2 3 4

Kb Treatment

1: CK, 2: NaCl, 3: NaCl+Na,SOy, 4: NaCl+NaHCO5; # Bl i:F b5 AR/NE F R R 7 7 835 (P<0.05, Duncan’s %)

In each figure, different lowercase letters on bars indicate significant differences (P<0.05, Duncan’s test)
3 M AM EEXNARIEBRFEMB T @B EZMFRE C N PHIF

Fig. 3 Effects of AM fungi inoculation on C : N : P ratios in shoot and root of sunflower under different types of saline-

alkali stress
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