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Influence of mycorrhizal inoculation on water stable aggregates traits

PENG Si-li, SHEN Hong, GUQO Tao*
( College of Resources and Environment, Southwest University, Chongging 400716, China)

Abstract: Aimed to investigate the influence of arbuscular mycorrhizal fungi (AMF) inoculation on trait of aggregate, a
pot experiment was carried with Triticum aestivuml (wheat) as host plants and two different arbuscular mycorrhizal fun-
gus, Glomus intraradices and G. mosseae were inoculated under two phosphorus supplied level . After harvest, soil were
screened through sieves with different sizes and then the amounts of different size of aggregates were measured to obtain
geometric mean diameter, mean weight diameter and fractal features of soils, path analysis was also used to checkup the
indirect or direct factors. The resulis showed that mycorrhizal inoculation increased soil organ matter concentration, glo-
malin related soil protein (GRSP) concentration and the amount of water stable aggregate (WSA) significantly compared
with the non-mycorrhizal treatments. Mean weight diameter (MWD) and geometric mean diameter (GMD) of mycorthizal
soil were significantly higher than that of non-mycorrhizal soil while mycorrhizal inoculation decreased the value of fractal
dimension (D) of mycorrhizal soil compared with the non-mycorrhizal soil . Our results indicated the important role of ar-
buscular mycorrhizal inoculation in improving quality of soil structure. The Path analysis results showed hyphae density
had the highest index on WSA amount through direct effect mainly. The GRSP and organic matter had higher effects on
WSA amount as well. For improving soil structure, the role of G. mosseae was better than that of G. intraradices .
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B AY W AR ERRENZEUEE R
me A Y BE R T E B B, N R A
ARBEERNEYER. BT SHMETRS
W, AR B R BB (arbuscular mycorrhizal fungus) 7E 4
—REENMBRBFMAEYR S L 90% X &
RS X RN, A TFARBERER SHY
HATURBEY R BEE S, R EYRE T RN
HENEE EREYESEFTRAERERES , BES
REATHEEEENAGC BN —HEWRHA
Z—o ABHMREERJEY UG, — T ERIE
20 AE P R KB 2 P 41 B M
WY AE I R OK A R 75— 05 AMF i)
WS B—REES , REEEMX L EED
(glomalin related soil protein, GRSP)[S] B A s
TR RS, BB R E B R X 4 A e+
ARGBERMEESBTFRIFEABRBERZAE
m[s-s]o

HAl, B X TARSHERER (AMF) 2 3 5
TEARKTFRE LB FHEARREER
R LA O R Boo + Bk R AR AR BT
BAETEPE B A, RAZRAR M H/NEME
RfEEEY PR T ABE R EE N - E S RIE
R, R R RSP B R AMF 5 RETIE +
BARRHARAEANAREFHIEM, ABTH
AR AMF R0 A5 PR RALE, b gk — 22
BREFERNV A URFEASRE T RIEAREE R
i
1Bk
1.1 AW

ARABRABETERERERREREYE
FARBRESHT . FRALENTEREKTRY
BEARGECPRESR EREFHHHERL,
HEARBAMRE: pH7.1.BHE 10.79 g/kg 24
0.78 g/kg. 2 5% 0.82 g/kg. 241 20.54 g/kg WA
28.34 mg/kg B BB 10.91 mg/kg FEE 53.2 mg/kg.
Bk AM B FF: Glomus mosseae (G. mosseae BEG167) .
Glomus intraradices ( G . intraradices BEG141) , %3k B
BRIV KRFERRGHEF . AHHTELE=1E,
EREBREH, FIRTAEAREFRT R E 2
BRYRR B R L EREMNA, BEHEYNE
Triticum aestivuml , L FP N4 FH 14 5,

RERBKPFMEMRER, MRt EAER.
PR RRIE R Bemt b, 40 BB A HEREAL 2 (PO) FN

HN 50 mg/kg BEALF (KH,PO, ,P50) , B R B AL 31 &
HTRRR 2 M EMAREREENLER 1 MR
BRI, ERE 5 IR, 2x3%x5=304&,

A v SR KELH, DB aRRKE
BEMHER, ARABHEZARA25L,88%
+ 3 kg, KEEMH SR L EE 10% K PRSI %
A, R B Ak 3 O o A5 B KRR B TR R I AR IR,
DRBAEABRERINEEMED X R -8 &
HIHE N (NH;NO;)100 mg/kg #1 K (K,S04) 150 mg/kg
VERAE, /NEMTTE 10% B XNE K F R 10 min
HITREHEE, MG ETRENREK LRRANE®R
ERREMEFEEM, BES K, AL ERE
BE—RH0.5 cm BV KINER, B
JG, BHA 2. RAGEEKTX, 1 EBEYH
S H R K BB 70%—80% . A=K 15 I8 B il 7
20 ~30CZIH, G RN E X 12 h, B X F/R8:00
~20:00 AAYHEHITHNFER,

HARAER 60 d J5 WeaR , Wodk ib 4 o T B A0 3 b
AT, KB REGER,BIRA 1 cm KRE, B
0.5 g HEMMEMBYRR  FRABVRAEGHTHTNE
YR, HMARTE 60 ~T0CTH 72 h, KT EH W&
HARF B (PR G BREBEFERHATER
X el B % IR Abbott 25 A S f 5 vk
7o TEARMAREETEAATH LIRS,
GRSP Wl € FAFT BN 12 , % DR i Bk 2k
70,

1.2 WiEsE

158 & B2 (mean weight diameter, MWD ) 1 JL
4] -3 H 4% (geometric mean diameter, GMD ) # & & F
AREEMBEREANEESIAN, HTELRD
—F[lo]:

MWD = Z") x0;
i=1

GMD = exp [(Z") w;Inx; ) /( ZHDW,) ]

S ;x4 Hi B EE— B 7 2 0 T
HEHE; v BE-RNAEEERARKNER L+
A TERSE . KRR A RREE K E R
ﬁo
ST 4E 8 D (fractal dimension, D) BB % %
B MIES AR
W(s<d,) _ (i)s_n
WO dmax

Xt b LB R, B4



http://www.fineprint.cn
http://www.fineprint.cn

3 ZBA % A DB AR B X K ARk B SRR R B 697

! [W(é‘ <d; )] - (3- D)l (_ ) WRRBLEREBERER, SAEMBEML,

@ max BMEREN G. mosseae T.E AR/ AR |

I lg[M] lg(— LRyl EARARIE AP TE WK (PO A P50) &M T AR M E
W((;"‘Zd) WFESHNBST 17%H 12% , X AL ERER

K,3- DMK lg(— 7]H%E%E‘J Mg B B SIS T 18 FHEY/NE RS EE T

?ﬂ%,%ﬁﬂﬂﬁﬁﬁﬂ‘ktﬂi%ﬁfﬁ%fﬁﬁ D,
e, d, A RGARKBTEHER, W(o<d)FK
ARBRNT 4 WEARKNER, W, YARAKRE
B d. HEAREHBERBRE,
R A Excel #1 SAS(Version 8.02; SAS Institute,
Cary, NC) M #HT —HE T Z 4 HFERLHT

2 GRFH

2.1 BMARAEREENNEERKRIAZIE
RIERU AEMLEEDIERABEARARER

MER, EMLEIAEERAERE, RERE

18%—44% . REHBEAK 0, EHAHEREE

o

PO &b Z i, 5 7 T 7 A A B R R B B 3 A 4R
BT/ZM EHEHENRBELE, RARMER
FLB ) B 3R 2/ 22 %o - 9 9% 139 R WAC , DA TG oL 3 A
PR BEE IR R OL , H AR R I R A 05 T2
HEBEK - (P50) )5 , B R B IR LB ST eI T 7 A
Yo EIREIBE S BARGEE . BT 2EF AU
BRI Rl iR B/ E A K XBEFE R, F R Y%
e Rk ) — 258 HLAL & Yy B 7 At B3B3z 1 3 T &%
ATHEERESH, KPBRE&F —SHNBLE
Y , Dhvrdan B O S A B ARG T, DA T AR 16
EHEABEE RN TR,

1 FRABAFTEHAREREEN M EZEEYERBCENRBEN NI
Table 1 Mean biomass, P content and uptake of non-mycorrhizal and mycorrhizal wheat under different P supply levels

T4 E Biomass B S E P content KB B P uptake
it R (g/pot, DW) (%) (mg/potl))
Treatment Infection rate
(%) 5 2 " 5 2 " o | 25 "
Shoot Root Shoot Root Shoot Root
PO -M 0b 5.32a 0.47 a 0.25b 0.20 b 13.19 b 0.95b
G. i 44.0 a 5.20 a 0.39 a 0.36 a 0.4 b 18.81 a 0.90 b
G. m 37.0a 4.54 b 0.46 a 0.38 a 0.35a 17.38 a 1.60 a
Y1 Avg. 27.0 A 5.02 B 0.44 A 0.33B 0.26 B 16.46 B 1.15B
P50 -M Oc 5.65a 0.55a 0.60 a 0.30 b 33.39 a 1.65 a
G. i 18.0b 5.44 ab 0.39 a 0.44 b 0.38 ab 23.98 b 1.47 a
G. m 29.0a 5.03b 0.43 a 0.47 b 0.46 a 23.64 b 1.9 a
Y1 Avg 15.7 B 5.37 A 0.45 A 0.50 A 0.38 A 27.0 A 1.70 A

HE (Note) : [F—#BATFHEERHNARNEFBRIERLBAERE 5% BEKT; FARAREFBRABBRAFFHIRAMEZRE 5%
BE KT Values followed by different letters in a column within each P level are significant at 5% level and by different capital letters are significant between PO
and P50 at 5% level. — M— KRR No inoculation.

2.2 EMMNTHEAKBEARGERSENZNE

R2EmR, T EANRARZHBRLEN EEE
P, M2 B A Ab B i B 25 R 5 4% R TE RS B
I EY, R G. intraradices G. mosseae ) T IEF
BLIE 43 51 A B At B R 5 139070 29% o

13 GRSP &4k L& 4B K - i 3 fin i 2
EREAR, Tl PO SBR P50 Ab3 , BeRp AR IR HL B
WEEEMT L ETRREERSE, WINEELE
30% 4 A

RO 2 1 58 K AE AR 2 SR P R 4
MERHEEREN, RRBHEA K TELEBERN
EMTRAAEZ AR, 8K Fh o £EEH 50
mg/kg B, G. intraradices . G. mosseae B)HH 2258 FE
BT 13%H 12%, B AFREREHEKELZ
FEEBLRALHABER, G. inraradices WEHZ EH
BT G. mosseae WHZE,

BB K P A0 B % SR R RLAR 1 LK R A
M. BHHRERE, ARERARBEHERA
BE MEZINEMLCEN T B ABEAREKRES
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BERME G K REM G. mosseae A3, 7E
AREBEBEK - ZAT , A FPRL R I L Kk fa R
AR BER N, M G. intraradices 1 B RN
THRAEKRT 1-0.5 mm HEKEHBARELRE,

A R B 8% K - b B % 4 SR B9 MWD, GMD #0143
BT REER (R 3I), LEPARMBN, &
b G. mosseae T G. intraradices 1) 1 LK) MWD F1

=R2

GMD B ZER/ THMKAEMABEREERH -
%, HEBE 50 mg/kg B, RILH T AHF B9 ZEAL BLAER
TR G. mosseae ALFRE + R MWD F1 GMD #§
EEGTHEEREMGENLE, SARMNEREE
B, R G. mosseae BEBRKT T E ST
4%

EMAREREEN L IES R R KR RARERRE

Table 2 Mean organic matter content, GRSP concentration, hyphal density and soil water stable aggregate
of non-mycorrhizal and mycorrhizal soil under different P supplied levels

LR WLEE TR RE(%)
a3 GRSP . ,
oM Hyphal density Soil water stable aggregate
Treatment (g/kg)
(g/kg) (m/g) >3 mm 3 —2mm 2~1lmm 1-~—0.5mm 0.5 —0.25 mm
PO -M 10.07b 2.44b Oc 1.51b 35¢ 1.85b 4.38b 8.03 b
G. i 11.34a 3.21a 3.65b 2.28a 5.86 b 2.97a 5.10b 8.95 ab
G. m 13.04a 3.21a 9.25a 2.70 a 7.22a 333 a 7.42 a 10.81 a
) Avg. 11.46 A 2.95 A 4.30 A 2.16 A 553 A 2.69 A 5.63 A 9.60 A
PSO - M 10.52b 2.22b Oc 1.57 ¢ 4.06 ¢ 2.04b 4.56 b 8.75b
G. i 11.98 ab 2.95 a 3.22b 2.44 b 5.04 b 2.78 a 491b 8.94b
G. m 13.24a 2.88a 8.20 a 3.28a 6.17 a 2.80 a 7.03 a 10.64 a
) Avg. 11.89 A 2.68B 3.81B 2.43 A 5.09 A 2.54 A 55A 9.44 A

E(Note) : —HBAKF ENARNEFBRAERAEMERE 5% BEKT; FRAAEFHERFRBKTFIREERE S BEK

3F Values followed by different letters in a column within each P level are significant at 5% level and by different capital letters are significant between PO and P50

at 5% level. GRSP—IRE B E X T BB H Glomalin related soil protein.

R3 EMAEEREEXTEEHRESTN
Table 3 Effect of AMF inoculation on traits of soil structure

piig::| FTHERER W PHER MBEER
Treatment MWD GMD D
PO -M 0.33 ¢ 0.18 ¢ 2.94 a
G. i 045D 0.21b 2.92a
G. m 0.52 a 0.24 a 2.82b
FH) Avg. 0.43 A 0.21 A 2.87 A
P50 - M 0.36 ¢ 0.19 ¢ 2.93a
G. i 0.43b 0.20 b 2.92a
G. m 0.51 a 0.23 a 2.90b
FH) Avg. 0.43 A 0.21 A 2.92 A

E(Note): R—@BAF ENARNE FRRFEWAE 2
FE 5% BEKF; AAXEFBRRBBEAFFHREZERE
5% B3 K Values followed by different letters in a column within each P
levels are significant at 5% level and by different capital letters are significant
between PO and P50 at 5% level. MWD—Mean weight diameter; GMD—

Geometric mean diameter.

A RERE R LA R AL ERRHAEKN 5 MHE
REGTEBEAN, XX X3 X, Xs A F)3Rm b
HTEREATEAVER.GRSP NHELEE., &7
(RHOEW HENAEYEREL LM TEMMR
FTEM T EARBEARAEENERERFZER
/N3N 0.09 #1012, HERBERREBE N AE,
LE] 0+ KRR AR AR R E RN

B 22 % B+ KRR M R IR R BB Y R E
BREEEF(0.93), 1 H I E T3 K B B4R pE#
fEFR R BB R (0.96) , Ui B B 22 % FE 78 3X 28 % i
THEKBHEXBARANEMERTRAEREENE
AL EXM R EEEM. HEAPEFR GRSP
M EAKBEARARBRENERREBRARE
(0.76.0.57), {5 — ¥ B & & & HE K (0.03,
0.05), FEES M ELEFEH W, FWIEMHTFHE
S0, ATEARRB ARG T, A VLR GRSP R EE
i R AR K Rtk R BT R AR,
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Table 4 Path analysis of the factors on water-stable aggregates
3 RtN= HER BWERTE RRETE ITEENWESE GRSP & & HenE -
Dependent  Independent Shoot dry  Root dry weight  Organic matter ~ GRSP concentration Hyphal density ‘S‘
variable variable weight(X; ) (X,) concentration(X;) (Xy) (X5) i
KH B& X; 0.09% 0.06 -0.03 -0.01 -0.62 -0.51
BE X, 0.04 0.12* -0.02 -0.01 -0.22 -0.08
Water stable X, -0.05 -0.04 0.05* 0.02 0.78 0.76
aggregate X, -0.05 -0.07 0.03 0.03* 0.63 0.57
amount
X5 -0.06 -0.03 0.04 0.02 0.96" 0.93

* R HEBEBR R Direct path coefficients

3 itig

THERER(MWD) Z2& R A RENLEE TR
b, HEREE RN KA RE S BRI R; H
HEX, KA RAR ERET. LM TEYER
(GMD) =Xt A R AR TE R ER R4 Mk, HE®R
K, BARESEFAEKRBS LR RS, FLEBE BN 8
w2, EARBAGT, SEMLSEK HEH T,
HMABRERERSEHEMT - EKN MWD f
GMD, Bt Bl b b B B E W38 i T + KIS KA
RUEBE, L EEWIREHR— SR F, W LERAN
SRR MNATE4ER (D) R T Bk RER
RAER L EKBHERARKSEXN L EEHS5RE
PR R R B R AL B A BN T AR
4E%5, T BP DRSS MR AR 2 A I A TR 4E i /D, i+
BEHEMSREEGEF, ARRFEHERD
FH—BHBRT , ASERERFRRE MY, B
SEERREFEEN—RINEWET R LA B
MR IREE

BRI ERESI DG, R AKBNERE £ (R
2), HTABHEBREWRAR S RBKLEY, AT
HIRFIERYRAEE =Y RALEM, ABER
KB AMF B ERMT L EFRHENLTSTE
(£ 2)o Zhu 1 Millert'S 14 & H 4 7E 3 22 %t 3% F
UL AR AR 54 —900 kg/hm®, AT &BR
FAEA 50 12, i B B B AR LB T I RELST, ok o
T HEPEHIRA A AR E N
T EEHPPLHRELEHFALETHBER LA
PLRSEFARA R R ER LY, HEAEIRSE
M EABERARKERNEANBERRERE
HEXNEHE (£ 4). T2 8 me A HLR
H,GRSP B —REEZWY R, B4, GRSP A i

BAHHBK 5%,

R4 HT (path analysis) B RIE B A B SHA &
Z IR AE R AR R 2 B AR B XK B E B m A
i H B AR B 2R B XK AR B 1 R 3R e 19 4 AT
R AEENETENEREHBEERERRL
KER, Jastrow 28 H KA FE RS M TR
R WL BAVER T EANKSESEFER
e 1 B A e S e R B AR A, O BE B T R AR R AR
TEA R R R GHE, BROWERRE
BB B P R KR RE R (>
0.25 mm) KR EH RRMEMR, XMIERAERRE
gk RARAREREZE ARG, A
HEFARBERE(0.96), HAHZY HEAR
BTSSR BN A BN, Rilig VR, H
WREZHE#EZ 5 R RERE RN ESREA
REREHZ N RSN — N EREG M, Jastrow
HUIPN ERMARARERNESR TR, H
ZAABREENERFEM. HL8 T BHEILIRK
o —BWEREARE  HEEHELKENEN,
TIEFREEWAHDIIE R, X WREM G. mosseae
ML >0.25 mm W BKBBHARKEHEES
FEEM G. intraradices HEBRZE—-NEEEREHR, &
E%CIWBF TR Z R L L 5 -2
mm 1 38 7K 53 M K B 3R 4K B T2 B B TR SE I 1E
Mo A5 A TARERMHELER BE 4 XK
Ao REA T ER, R, AR ASR
RIBERP N E B Z T A Z R BR KR,

GRSP % H Al -+ 38 $h 7k $2 B Bk K Ak & 9 R Bt 1
BRI BB F758 3 —10 F50) . XFRRIR RS RE W
/N 1 EFOROR R E R < 0.25 mm 3 A R AR
(microaggregate) , 5 J5 & KR & B #E MK B — P8
N ER LRI VA R YRR PR S R A
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WA, Eitk, GRSP 3 + 8 B R AR TE A
REMALETFHXBREY ., AHREBL, BH .
intraradices 1 G. mosseae ¥JHE L HE N+ EEH GRSP
BE; BRSNS R EA GRSP X L #KRH KA
R BR M E R B 0.57, YW GRSP Xt + 345
MR ER BERREAER. AN, SRERW, HR
GRSP H 43 i Z B 18 FHERBEE FRKFH BEFR
W, 5 AR HEBEAE L, HE B 50 mg/kg B B AE
H' GRSP & & , X5 Treseder & Katie! 7 45 58—,
FRRETREHRBEKVE, B EEKRBEEFR KR
HLOEY S ARERER N Y RS, W,
AMF )\ T8 M YRGB B K AL & B i) , o 22 B 6k
(3 2), B4 WE GRSP B HEMK

EABRT , R ABRBEREHBBES L
M- EREEMILA Y EHR, F AR LR
AR EK R RS E, RBTHA
REREHEEHR T REEHNER, TEREL
ABERERBEZMAER, BEd BERIERE
m b K AR B R A, RIS, 56 BT B T B
MIELSHBENERRALEZRSE, B 6.
mosseae L R T &M W IE BT G. intraradices o
Hit, AR ARBEREFAAT LERENNE AT
HIER B E 0, LRI RBA B, IR
BRI

& % x
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