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P4 343 (P<C0.05) .42 & & kot 235 4 69 Bl (P<T0.05) , [ B, 35 3] 4842 i AR JL 8 09 & 78 (P<C0. 05), =
H B X REE A LS FHEAR25. 4%, 2 RR R A MR m 51. 8%, P A AT R F 2 A4 % 31. 1%,
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Meliorative effect of earthworm-mycorrhiza
interaction on coastal saline soil

YU Yingchai, WANG Chong” , SUN Mengshi, LIU Mengli

(College of Resources and Environmental Science, China Agricultural University, Beijing 100193, China)

Abstract In order to improve the physical and chemical properties of the coastal saline soil and make it suitable for
crop growth,this study studied the interaction of earthworms (Eisenia fetida) and the arbuscular mycorrhizal fungi
(Rhizophagus intraridices) on the coastal saline soil. In a pot experiment,4 treatments were designed and maize was
taken as the research object:no mycorrhizal or earthworms (CK) ;inoculated mycorrhizal fungi (AM) ;added earthworms
(EW) ; added earthworms and mycorrhizal fungi (AM + EW). The soil physical and chemical properties and growth
indexes under different treatments were determined. The results showed that adding earthworms and inoculating
mycorrhizal fungi reduced soil pH and the content of total salt (P<C0.05),and improved maize nutrient uptake (P<C
0. 05) . Earthworms promoted the colonization of mycorrhizal fungi (P<C0.05) . The interaction between earthworms and
mycorrhiza fungi reduced the content of water soluble total salt by 25.4% . The interaction increased the surface area of
maize roots by 51.8% , the absorption of nitrogen, phosphorus and potassium by 31. 1% ,21% ,48.3% respectively,
and the shoot biomass by 80.2% . In conclusion, adding earthworms and mycorrhizal fungi to the coastal saline soil
reduced the soil pH and the content of water soluble total salt,improved the rhizosphere environment of plants and the
nutrient and biomass of maize in soil,and promoted the growth of maize roots and absorption of soil nutrients.
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1.1 ##

I T 2015 4F 4—6 H 7E f E ARk K2z i =
HEAT o A A 0 Sy 1L AR T N T Je AR L v SR e
WS KT 3 2 mm 5 DL, b Ak P AL
PERT A K PE 2 &N 1. 98 g/kg BT HH
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I — S ke 51 s A AR B WAk, 7R 5 T — K
T8 M (B35 ot 1 327 59 0 WA (e S g e s 0 24 il A
JREBE A WK 48, H & A D oK 43 00 J8 i 78 9 55 5%
24 by UCH B e g A

i3k B R b AR N BR 28 % 8 (Rhizophagus
intraridices) , %5~ BEG JX04B,iZF f 5| b 5t
T AARBL 27 Be Al ) 8 57 5 B IR A5 B A T AR L
PR 5T 9 U 2 (BGC) 20 11 o 700 8 1 A 1 F2 4
PR B AR R B AR AN R 2 M IR S
AR RN T LA RS Ak 4 (IR S o Y T
DAZEAR = S 7 Ik 10 JA R ARAS B B AR, RIS
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B T 00 7 WA e 8 Wk 8800t 2 mm
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RTIENT
1.4 MEFHE
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FRBUH 9 14 FH A SR O B, 2oF 0. 25 mm i J5
FHIH B AGHEAT R R - AU K I & . & AR LR E
TSI 5 5 4 Wl AL BH B Lb o vk 0 e s 2 B0 FH 8ot
FETHm
1.4.3 HYHEZTYSEAELIBARN T

YR FIE SRR R334 Z2 48 (WinRHIZORA)
XA IR R AT AR R SR E BRI

FIZEE et AR BEL I 52
1.4.4 X3 AW R

- A BT e TR - R A A I 5 L
AR 0.01 mol/L CaCl, ¥R 4, HIl R £h 14 5
T FIE Wy R LG i, U Bl 43 A G 5 5 42 BT
I REIE A HLBEH] 1 mol/L NH, OAc ¥ iZ
f o JOH G R W SE s pH SR A pH I 5 KA M4
Eh B RS E RIE
1.5 HEHH

WG B SR ] Excel #0940 L 2R ) SPSS
7. O Mgt o s FHEL R R 5 22 53 7 (one-way
ANOVA) b5 ab 3R] 22 5 H 5 20 K7 F fie/h i 3
2 (LSD) L P8l 2w W E R HZ W E T
00 2 A KB 0N, H Canoca for
Windows 4. 5 link Xf &4 #17 AH O PE 434 .

2 ZEREHH

2.1 #EBl-EREEMNEEERBHMEREKHIZ I
2.1.1 SEBELZBERED T RS BRI

EAC]

ORI L Wy it A b B R K AR AR R
TR RN . 1 45 SR I, 4 B AR A AR
3 RO K R R S5 WA 4 v AR WAL IR B T
B (P<0. 05) , e 5] i 58 35 42 v EOK IR AL
XoF K W ol e 0 WA A T R L (RO R R
[Fi] B 2 o 7 AR AT RIT VR o ke ] e S 2 4R R A 4 TR

HR R A, RRERE G AR KOH &, it R R O R oK B AR A
F1 AELEEBEMEREWEFFS RN
Table 1 Effect of different treatments on the biomass and nutrient uptake of maize
e o B R MR R/ M EEAE R b AR i/ Hb b S A A/
g g (mg/g) (mg/g) (mg/g)
Treatment
Shoot biomass Root biomass Plant-N Plant-P Plant-K
CK 3.234+0.20 b 0.8340.10 a 20.66+1.01 b 60.0540.49 d 24.72+2.22 b
AM 3.89£0.26 b™  1.0240.08 a 27.21£0.59 a™  63.8341.89 b™ 36.94+1.29 a™
EW 3.33+£0.14 b* 1.0040.10 a 25.444+0.41 a* 62.4440.93 be™  27.67%0.38 b
AM+EW 5.8240.37 a"  0.9240.02 a 27.0840.92 a”  72.63%0.34 a” 36.66+1.22 a

T A BRI 4 REE ME EhRER 2. RAT 208, CK R8I A& 4R, AM 28 R A BAR B EW
Fm AR, AM-+EW 7% [5] B I A e 48] F B AR B0RR . 25 57 0 3 AKOF 430 501 2« xxx P<Z0. 0015 xx P<C0.01; x P<T

0.05, N[,

Note: Datas are the means of four replicates 4 SD and are compared by Duncan’s multiple range tests. CK is the saline soil

without earthworm and mycorrhiza addition. AM is the saline soil with mycorrhiza. EW is the saline soil with earthworm

addition. AM + EW is the saline soil with both earthworm and mycorrhiza addition. Significant levels are; *x% P <C

0.001, ** ,P<C0.01, * P<C0. 05. The same below.
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e 2 Z5 R W, [R] I 422 TR AR L RS 0 ke
ZE 1 Ab P K AR 2 1T B RIAR A RS dn 25 5 T X e Ak
FRL(P<C0. 05) , H 42 F T A L TA7 550 o e 5] 38 i) 4b
T AR 2 1T R AR R FRAL T X6 BRAL R H AN W 3

AN [ Ak R i) AR A VB A 3 2 S o (R o TR AR LT LA
Jon e ] Kz — 35 HAE Ak B T KRR K Eb X BE AL FEAT
TR R A . N o e ] 2 B D R A AR R AR B
= YL H (P<<0. 05),

R2 AELENHEHERRREKOFID

Table 2 Effect of different treatments on the indices of maize root

RF M/ em?

Root surface area

gt/

Root colonization

AR/ em®

Root volume

b 2 K /em
Treatment Root length
CK 2 519.68+322.08 a
AM 3 063.80+128.55 a
EW 2 980.77+78.89 a
AM+EW 3279.91+324.64 a

170.72+23.68 b

227.3642.39 ab

230.87=+14. 89 ab

259.13432.48 a

8.05+1.03 b —
11.77+0. 30 ab 73.33+5.44 b
11.61£0.75 ab —

12.26+2.14 a 89.17+4.98 a

2.2 wEW-EREEIESEEM T EEL RN
=AU

2.2.1 sTEEHBBEGEH
M E I 1+ 3 pH RIS EES .. 2N
R 3 FEAEX 5 b 1 15w R Y B I

Table 3 Effect of different treatments

on soil salinity and alkalinity

b B 14 pH K4tk / (g/ke)
Treatment Soil pH Total salt
CK 8.07£0.01 a 1.7940.16 a
AM 8.05+0.01 a” 1.33+£0.10 b*
EwW 7.83+0.01 b* 1.69+0.02 a
AM-+EW 8.00+0.06 a* 1.4940.05 ab

HYARKELZEHN . B3R 3 Al 55 A 34
Fb o 32l T AR AT %) Ach B - K P 4 R I S R
I 0 i 5] Y kb B A pH S BRAG . K A
R ARG A B A EOR J 2 [) B 48 e P AR B RS
i 5] 1 Ak B F 0 pH K M A A BRI A R F 1
FNTE
2.2.2 MEMEHRSGHH
FEARAERER S LRSS EUIMC, £ 4458
& T, 2 b BT AR L T A1 Ak TR A0 i ] &b B - 3
A BT A B AR & Y ST X R A
B[] BsF 2 e R R R o | 28 1% A 3 G 4
EER NN = W AW | R S & T o RO DAL
TR AS A AL Y A A AR B A JER
T

R4 TRLEXEGEMTERSOZM

Table 4 Effect of different treatments on soil nutrients

HHLS/ R/ . SR/ AR/ A/
Kb (g/kg) (g/kg) ) /D/x) (mg/g) (mg/g) (mg/g)
mg/g
Treatment Organic Total i Nitrate Available Exchangeable
Ammonium
matter nitrogen nitrogen phosphorus potassium
CK 13.5940.04 a 0.66+0.00 a 0.73£0.04 a 0.69£0.24 a 48.6211.69 a 214.23£3.07 a
AM 12.50£0.07 b 0.6440.01 b’ 0.4740.04 b™ 0.72%+0.32 a 50.5045.50 a*  221.40+£17.52 a
EW 12.404+0.06 b™ 0.63+£0.01 b™ 0.41+0.05 b™ 0.9540.11 a 54.924+1.71 a 217.74+6.84 a

AM+EW 10.14+£0.04 ¢™  0.63£0.00 b"

0.4140.01 b™ 0.5340.09 a 35.98+1.40 b*

199.074+3.20 a
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CK,AM, EW, AM + EW are the treatments in experiment.
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Fig. 1 The principal component analysis of the
effect between different treatments with

maize indices and soil indices
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