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Fig. 1 Fresh and dry weight of tomato root,stem,and leaf
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Table 1 The effects of Funneli formis mosseae and
SA on the height, AM colonization and chlorophyll

content of tomato plants

e = B HEREERE
Height AM colonization Chlorophyll content
Treatment
/em /% /(mg+g™1)
CK 19.57+£2. 20a 0. 00 1. 71040. 001¢
FM 19. 38£2. 64a 27.50%£2. 31a 1. 78040. 001b
NaCl 14.43+2.71b 0. 00 0. 980+0. 0011
NaCl+SA 15.63+2.78b 0. 00 1. 25040. 004e
NaCl+FM 15.85+3.73b 11. 67+4.08b 1. 53040. 003d

NaClH+SA+FM  14. 683. 00b
AR ERREFBEP<0.05), TH.

Note; Different letters show significant difference at 0. 05 level, The

30. 00£17. 89%a 2.040£0. 001a

same below.
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Table 2 The effects of Funneli formis mosseae and
SA on the content of MDA and antioxidant

enzymes activities in tomato

BEAYE;
BoEER ST AT
Ab3R . ALEEE
MDA content POD activity
Treatment SOD activity
/(umol « g7 1FW) /(U+ g1 » min—1)

/(Ueg D)
CK 0.2144-0. 001e 2.80440. 055a 0. 08910. 002b
FM 0. 55640. 001d 2. 4044-0. 090b 0. 05840. 001c
Na(l 1. 090£0. 003a 1. 810£0. 067¢ 0. 03240. 001d
NaCl+SA 0. 65440. 001c 2.49840.119b 0.11040. 001a
NaCl+FM 0. 780=10. 000b 2.78510.097a 0. 02540, 001d

NaCl+-SA+FM 0. 777£0. 001b 2.700£0.065a  0.0654-0. 001c
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Table 3 The effects of Funneli formis mosseae and SA on photosynthesis and chlorophyll fluorescence parameters of tomato

AbyE SARE HalE COz ¥RE PRI L P& AR ALK F 4
Treatment Gs/(mol* m™2 » s71HzO  Ci/(pmol » mol™! COz) Tr/(mmol*m™2 « s71H20) ETR/(pmol « m™2 « s71) qP

CK 0. 032+0. 010d 440, 4+26. 53a 0. 698+0. 221d 11. 4544. 039b 0. 026 0. 009b

FM 0. 057+0. 011b 428. 9+12. 98b 1. 190%0. 184bc 23.52+4, 808a 0. 054+0. 011a

NaCl 0. 0460, 006¢ 450, 916, 50a 1. 01740. 108c 13.3143. 884b 0. 030=0. 009b

NaCl+SA 0. 090+0. 044a 406. 8+9, 68¢c 1. 60040. 626a 23.9248.341a 0. 05540. 019a

NaCl+FM 0. 025+0. 008d 457. 029, 14a 0. 597+0. 187d 5. 6813, 827¢ 0. 013=0. 009¢

NaCl+SA+FM 0. 063+0. 018b 393. 5124, 46¢ 1. 305+0. 311b 12.9143. 961b 0. 029+0. 009b

3 GipSitie

ZRE LA A b, Hefh AM E I EE VY 3K
PR (F. mosseae) Mt AN KAGER , WF5E T £8
HTFFMNAK OCEEMH DAY S A
. BERFRYITE NaCl AT, R EEVI IR B
T IMAMNE KR B AR VE PR R K IR EK 3
Fp AL BRY T B 4R B B A I A K OLE R R R
FACYIBRGE . SE A AL S AR A KR
BARA T HMEH — & RSN SA BB R
FhF R FAD g KDY B AM B
RETRAE o b b3 X AE 4 1 B 8 ), B AR5
JEASMNE SA AR AM B Mo HAH
HENX, $huh A 28 AM BEH2E, I
DM R ZE Y B R , AM HTE B4 W i
B FA HLRR » BT LA i 3 vh ) S LA BB
(431 TR 3 55 4 BT R R0 A AR R IR
BRYB, EHEENAERRE. SAEN—F
EYRAEYIR R R WP A BEEA.
BRI W B R A T, FM R SA Bk G
REXG A M) AR R AZE M TR RS R . 1
R SA B FM R B2 R KA = , 0 B FM
1 SA Xf Eh I8 25 B i R e R A E A —E W)
BRI,
AR i AL NE T A B L O e 7= D 2 9
HERRB Ty EZ Y556 ENRED, £
HhE T, FM N SA -7 it FH R T 26 i

2
=

PREGBEAR S AACAE T AN AR R A 2
R X B A KA R . AM HFRE
fEBER YR NP K™ Y B gl 38 st i) s e
R BB AL ) B 1

BRI AR B, 7R IR W IR A FMA
i SA 88 W3 1= = e A 1E IR S 184, n 4R
EOL A FAABER SRR R ST
JE RIS R, 4R R AR B e A MR RO ST
HHEYERKET . B PR RY], &
XHERERE R AR a 4R b G
IHEk S B REE T BN R S bR TR
Fa Z I R B, HAh FMUE SN SA 5 FM
I SA Bk B T i AR T B AL W i 2
A AR R G EA R AR, P FM A
SA B HEISCR et SEEEHIREYME KK
BHIEER R AMFED B SER, T AM B
W BT WSRO &A% B R U 2 22
R B 8 P PR R M FR) DB 15 1 BT LR AT L3
mIEERETT

PRI » AT A A 1 0 B BT SR Bl TS i S
Jea AR R |, R YLE B KR FM 3
] 4R A ER A, O L FMLAT SA #E 4R
o5 AR AT T BT B R B, A B AR 4R
SR BRI E B AR A ol U A T A RO 3R
PEEIIRIE .

Sk
(1] XRS5 e AL B M R R i



5 1439

t 15 B Z 5

MR 67 AL, 2015(11) . 23-27.

(2] SR4VE, 0% B, 45, SRt B anghil 1978 5% KA Hsk
BELT]. PaAbAR ML 24] , 2011,20(2) : 128-133,

(3] 3%, okl , HmHE, 5. bhaxt B i b &t &
HREMBWE PESEMNEWII] LFE L, 2014 (1),
15-20.

(4] ZRBEE, EHM, B % AR E R RIS HRAE 3R
FKa-ae il MY A S¥M,2013,37(11):1028-1034.
[5] Zsff, 34, A8, 2% AM BB h 5 18 F R saE
KA R B RS (1], 3R AR 5 By 22 3], 2005, 22 (1),
38-41.

(67 Z=/0H8, BRI, XUESS , % AR B iEE Y
Ttk o GV R AL M B BE A A3 s [T, AR A 3R e 4 4, 2019, 28
(2):411-418.

(7] LA, FLER, 2208, . AR E - Y 36 A i 5
MBS R b EM 2 (EaRl3), 2016, 46 (9), 1062-
1068.

(8] Fhil ,whie B, 220, 45 SNE NO Rk et 2h e T &
FRE AP YE T, B 53384 Y27 3, 2018, 24
(3):457-464,

(9] 3KfHE. o, BRVIE, 5. SME—E LA Sk BT E i T
INESH R B  m [T]. £ AR 3], 2018, 55 (5): 1254~
1263.

[10] XUEHE, BRI e, FAR2EIM. Jb5t . BhaE d et , 2007,

[11] Ze&d. Y EEA e FEMER (M b . BEH
H Hi AR 2000.

[12] ZJkfe, kag, XM, 25 NaCl i v BE 5 & i sk % 3

FEARSI A I SRS R P ns e [T, M 3ER
SRR, 2016,25(3) . 45-51.

[13] Ef, =k BCH, 5. B R a TREMFIHEEXHN
KAAER ML [T ], Bl B2, 2018, 35(1) : 106-114.

(147 XU BH, &%, T/, % SNFK R B & L i
BRI BERRBTFET]. LR, 2016,53(4) : 995-1002,

[15] ZHU X Q, TANG M, ZHANG H Q. Arbuscular mycorrhi-
zal fungi enhanced the growth, photosynthesis, and calorific value
of black locust under salt stress[]]. Photosynthetica, 2017, 55
(2).:378-385.

[16] GENTY B, BRAINTAIS ] M, BAKER N R. The relation-
ship between the quantum yield of photosynthetic electron trans-
port and quenching of chlorophyll fluorescence[ ] ], Biochimica et
Biophysica Acta-general Subjects,1989,990.87-92.

(17] i e A8, . Bk P A FERERE L
P55 SRR RAE LT ] B A= 2524, 2015, 26 (1) : 311-320.

(18] Z&ar 4. Shiia Xt AL T A 4h i AR PR A L RFHE i R [T ],
ARIEAEBE R CH IRBAMR) 2014, 30(1) : 13-15.

(197 Sgehl, SRR , 4Bk SC. IR IR 38 T DA BT AR EC TR % oK
SRR B SR, 2010,21(2)  470-475.

[20] BRRA. MY ERSLHEFIM] bR HEHT LR
#1., 2008.

[21] EBR i, e, %, W R E 1R A Rl # R
ST, bl 4R, 2018, 34(1) : 144-148,

[22] #Rmis, NS, 5, 2. AR KBNS 25 E HT
0 CaZ Jid T2 Ml A9 ma Bz [T ], 4 YT HE 25 4, 2018, 42(7)
764-773.

Effects of Arbuscular Mycorrhizal Fungi and Salicylic Acid on
Salt Tolerance in Tomato

ZHU Xiaogin, DUAN Mingxiao, ZHANG Ya, CHENG Haiyang, TANG Ning, PEI Dongli
(Henan Provincial Key University Laboratory of Plant-Microbe Interactions, Shangqiu Normal University, Shangqiu,
Henan 476000)

Abstract: In this research, the effects of arbuscular mycorrhizal (AM) fungi and salicylic acid on the
growth, photosynthesis,and antioxidant enzymes activities of tomato under NaCl stress were explored.
The results showed that AM fungi and exogenous salicylic acid (400 pmol + L' SA) enhanced the
weight of tomato roots, stems, and leaves under 6 g « L™' NaCl stress. FM, SA, and FM + SA
treatments had higher cholophyll content, gas conductance, ETR,and qP than those of salt treatment.
FM and SA improved the POD and SOD activities of tomato under salt stress. The results showed that
inoculation of AM fungi and application of exogenous salicylic acid under salt stress can improve the
salt resistance of tomatoes.

Keywords: Arbuscular mycorrhizal(AM) fungi;salicylic acid;tomato;salt stress



