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Effect of sodium phytate on alkaline phosphatase (ALP) activity in intraradical hyphae of AM fungi and de-
velopment of its extraradical hyphae. FENG Haiyan"?, FENG Gu', WANG Jingguo!, LI Xiaolin' (* Key Labora-
tory of Plant Nutrition, MOA , Key Laboratory of Plant-Soil Interactions, MOE , Department of Plant Nutri-
tion, China Agricultural University, Beijing 100094, China ;2Chinese University of Geosciences, Beijing
100083, China ). -Chin.J. Appl. Ecol . ,2004,15(6) :1009 ~ 1013,

In this paper, a pot experiment with three compartments was installed to study the effect of Na-phytate on the
development and metabolic activity of AM fungi. Maize was selected as host plant and inoculated with arbuscular
mycorrhizal fungus (Glomus intraradices ), and different amounts of Na-phytate were applied into hyphal com-
partments. The results showed that the absorbed P in the shoots and roots of maize inoculated with AM fungi was
1~2 times higher than that of non-inoculated maize. The ALP activity in intraradical hyphae of AM fungi was
significantly decreased, and the total hyphal density of AM fungi increased with applied Na-phytate. Observations
suggested that the ALP activity in intraradical hyphae of AM fungi and the development of its extraradical hy-
phae could be regulated by Na-phytate. Additionally, AM fungi could enhance the plant’s P absorption and uti-
lization from native soil P and additive Na-phyrate.
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fEpREFRAXRTEF & pHOKE R 2.5: 1)K
8.14; BYLHE A1 1.28% ; H % #% (Olsen-P) 8.27 mg'kg-l;
B (NH;OAc-K) 110 mg kg™ ! X VEH h £ % (Zea
mays L.), R ALK 108, BRE B Glomus intraradices A
* o E-BKOH % B & 1 BB W B (MYCHINTEC-ICA4-CT-2000-
30014).
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ZEEFRUFRFAEE. ERUERAT IR ERT E
3T AR, HEABEEHYRE.AMEFHTREHRINE
R PR AR T R AE R

RERRBH=ZFEHF 5%, PEARZ(RC), Bl W EE
E(HC), REMELEZ A H 30 em LERR M2 b5, 1R
FREAERBPER, MERELTUFLIR K ME|E 2 E
PR TS, REELREAREZREEE 2 E . &F
AR,
2.2 RABEit

HEEFEIMANBKT, RA2AEAFR. 1.4
HHEEHTIHERSI(0/0); 1. ZHEE(L) A REHKRHN,
HHEEE(R)MA 250 mg-kg "M BE8(0/250); 1. A HE
BEEHMA 250 mg-keg ' HBA(250/250); 2% P K FE T
PHEHE R Glomus intraradices (G . : Y FUH N {1 4% #p it B
(M) iIXREF SK,6 M4, B 30 & Fr ik L E
AN HE 200 mg- kg ! N(NH,NO;).150 mg- kg '8 K
(K;80,) .50 mg kg™ '#) Mg(MgSO,) M1 5 mg-kg ' Zn
(ZnSO,) . B, MW AEKEF LU Ca(H,PO) - H, O A M
20 mg- kg 'TEHLBE, SR MR XIS PEELE B TS
s,

BTSN EREA 430 g KE LW (L8 2 mm 77,
120 CTHREZRKKE 2 h, AWT& )M 30 g FERA . A
Fpxt B A F A K A BAER A 10 ml R EEHE.
ELEHBEEHRDHIEA 780 g AR B4 FE Y K& + 50
FRESER 4 BLEXGERAT, B 10% HO, X fFF#EIT
FEHE 10 min, EHREKPRIB2 b, TR THEF), FEL
HEAE—-EAED . HH—ALGHEE, RE 24 KRKREH
R332 R AT, £ M EHR 457 20~ 30 €, JE BRI
14 h-d™, HX8:00~22:00 LAEMBITHFAE. X
HHEE o Ak,
2.3 HRSHHME

WOIRIR R RIRY B 1 BB & T KK B AR R ik, )
B1em KWIRE, —WAHERRERE, —FHREFERR
FOHTRAEZEES A SN

BiIRERENME . FRO0.5 g 6HR, T FIERE R @, EIR
JARE, WA HER. RERBRPERERO0, <1%,<
10%, <50%, >50%H >90% )M EE %K (0, <50%,
>50% ) ERHE, E X — £, B “Mycocale" 5K {8, Wit H
$ F%,M%, m%,a%H A% F2 2 Ko, PF% bR
BpBE RETEAFEEESHNTARASEMIAMHR
B . M% H 30 AREPLEER R GOR & A MR FHE, REAR
FPEHERREAMBENFEIAENGE M, REXTE
MRED AM EEERAEE. m% HFEREMEREE R
B, RIAE T IR A B4 B h B R e s BUA A BEA4R e 58
EHaaRB, RETHBILTHRED AMEBESHER
MIRE. a% IERMEBEMABEE RHEFRRHIRE DML
BB MENFERMERENGS M, ARERILTHRA
PABEHREROEERE A VB M REMANERE,

R 30 D HEYLEE AR R P A RS B BUR L b T £9148,
EEIMRAPARLBMFEMRENSSRB, RETH
HEMEE I RAPERNEERE v IR RREME
BFEE VOIHEIRENCEETE, HEXEUTF a% A
A% .

RAELHEBRREEENNE R . REEHS
FI# T 20 ml B B (0.05 mol-L ™! pH 9.2 Tris/Citric acid,
0.05% LIRS (sorbitol), 15 units- ml ™! 2] 4t & B (cellulase)
A 15 unitseml VR BB (pectinase) ) 1, EEBR T, 85 2 h.
150 1 B, IO\ 32 €5 48(0.05 mol- L ™'pH 9.2 Tris/ citric acid,
1 mg*ml ™ 'o-ZE % 14 Bt B £k (o-naphrhyl acid phosphate), 1 mg
‘ml !B & RR ££ (Fast Blue RR salt), 0.5 mg-ml & {LEE,
0.8 mg-ml 'FILEE), TR T AR M REH, 7€ 1% MK
SUERIEHEP B S min, B AIKBE, FLER H MBR f . 2R ER 30
ZIRE, # A, R RIF AR, R4 Trouvelor fl Gi-
aniazzi-Pearson Y I F I HE F%, M%, m%,a% Ml A% %S
B ESEWEDFEXRLUTHRERE.
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3.1 ERERE

TEMOEHEASE AMEHAGER. B F%.
M%Fl m%3 MEHATN, FEMGEY FeERT
90%, B 90% LU LR ERE|A AM HEE R 817
T MXEANEMEENRAPHS LA E
66.8% ~78.4% (M%), TEAF B ZFF B MR Bt
HEGEMERM A ES, HENEEL E(n% >
50%). NARFI VR RE, REPHFF 53.3% M
43.5% LN EMBEAPER T AR LR
RERREERERRSRF(ER D).
3.2 RE#EBBMKTT AM HEX EXMEKEEK
P EFRILE W
F1 ERBRE"

Table 1 Roots colonization rate of maize plants inoculated with or with-
out AM fungi

PR BERLE  F% M% m% A% V%

Na-phytate Inoculation

(mg-kg™")

0/0 M Oc Oc Oc Oc 0b
G.i 91.3b 73.2a 74.8a 62.6a  46.3a

0/250 -M Oc Oc Oc 0c 0b
G.i 92.6ab 66.8b 72.4a 53.3b  43.5a

250/250 M Oc Oc Oc Oc 0b
G.i 96.7a 78.4a 8l.1a  68.5a  45.9a

B LSDERRERBN, A—REPFATHETERE 59 RFHEX
F The LSD method is used to test the significance of difference, mean values fol-
lowed the same letters in a item are not significantly different at P<0.05.
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AR R ABHLAEF, ZF7 AM HE W
Hikth FRARANTESERERERN T S
R HAZEMMAKTFREXY EXHMETFHER
ARFLW(FR2). BB R ELE R E
R PERERLLE L, FREHEBRWAEYRA L E
T AM EREM K EMARAN P RE LN
FEBREYAERE T 1~2 7%, 02280 ]I
MATKH PHEMTEDENMG PIRE. TibEMNS
TEEZEZNRAERMA, HEENGO PHKRER
ERTREHEBRMALEN(P<0.05), XKHEEE
PHERNTH P B ELRE EREHEMR Z HiE
TR R B KX Y PIRE R A B EW
o

EREFZRHFT, L8 500 mg: kg ™' 1AL 4
WFE(250/250) MR PR, HKE LS
it 250 mg- kg~ MEBEAY AL (0/250) MIAELBR, T K e
HBRAALEE (0/0) MK P BRE K. 5T ML
ML, FEEREDHAR P EHRIFERED R
PRM2.7-3.1F B AMERS FRE T HK
BR PR BFFAERGE >, LR E
REYER PR EFSTAEERMALIEN(P
<0.05),M2FikE P FXZEERARE(K2).
3.3 THEEHFRSMIMEHRAXT LXK PE
I 0 TR

TR BHEBRNELES S, AM HE X BKR
P MR ERE YL 63% LA F (3 3) Hizk 3 7T R, 4t
%2 HBRKTERARNEXTE 6 LBFRFEPRE Rrl

TR e, R EEF(O0/0-M LB HEBHKR P RS
£, 144 6.83 mg-pot L. iXE4 P BREWEILRZ
MR A 374 PR U TR A AM BB (0/0 +
G.i), H¥WR P RIWAEMYENEINT 13.49
mg-pot ' XS P REVMEREREN L EEA
FRAT R K P RIS R. B SN B BT, R
T 8 L AR PR S  AAE BR BN R EUE P 7E 1.74 ~
3.08 mgrpot " MEFAGT, HYELERE (R
A+ AWM HERBTERY P RAEMNRXETHY
2~3 1%, 45.9~6.46 mg-pot !. EYHET AME
HARIIHLZNERATEEIR THREM P, 57
3.38—4.16 mg-pot !, HX{H %k P B F A Rk
12.6% ~15.9% .
3.4 HBERSTRAEZ ALP SN W

WRAGHLLERAFTLEL (K 4), %5+
R Ay AR B 0 WP 500 mg- kg™ 8, A
AP IEHEMIR AWM G (F%) B 62.5% B4 F
42.0%;[E 0T, BH ALP BHNAEEMER MR
FM%)BEREER AR AT (m% ) A LR
J 0 B 5 AT R B N TR 39 BN T B IR

SR REER AR EA ALP IFHHEM A
BrH LB (A% ), T H B A ALP B AR
TR ANFEEE LA A S B E R ERS
(a%) (3K 4).

MERHEARNES, WEATHE ALP &
PEEL IR, 7 BL7E TR B R AE B ALP MEXSIE TR 1,

Table 2 Dry weight, P concentration and P uptake by maize plants under different amount of Na-phytate

P45 B8 F = P % P&

Na-phytate Inoculation Dry weight(g-pot ') P concentration(g-kg ') P uptake{mg: pot™!)

(mg-kg™") : ol ok i A BB RE b Wik W& 5%

Shoot Root Shoot Root Shoot Root Total

0/0 -M 9.5a 4.1a 0.49b 0.54b 4.63b 2.20b 6.83b
G.i 9.5a 4.3a 1.49a 1.45a 14.17a 6.15a 20.32a

0/250 -M 9.4a 4.1a 0.63b 0.67b 5.84b 2.73b 8.57b
G.i 10.1a 4.6a 1.82a 1.73a 18.33a 7.89a 26.22a

250/250 -M 9.9a 4.2a 0.70b 0.74b 6.86b 3.04b 9.91b
G.i 10.0a 4.4a 1.84a 1.89a 18.40a 8.38a 26.78a

%3 LREFHSDABRAERRTHOTHK

Table 3 Contribution of native soil nutrient and Na-phytate to P nutrient of maizes plants

P &b 7 HEE P& HEARPE ABTWE R R B HEHAmE
Na-phytate P uptake(mg-pot!) P uptake  Contribution P uptake from Na-phytate(mg* pot™!) Contribution of Na-phytate( %)
(mg-kg™') by AMF of AMF

M G.i  (mg-pot”!) (%) A B c D E F
0/0 6.83b 20.32b 13.49 66.4 0 0 0 0 0 0
0/250 8.57a 26.22a 17.65 67.3 1.74 5.90 4.16 20.3 22.5 15.9
250/250 9.91a 26.78a 16.87 63.0 3.08 6.46 3.38 31.1 24.1 12.6

AR KA HBE S+ P B P uptake from Na-phytate by roots; B: BIRFFR N K Iy B # 4 P B P uptake from Na-phytate by mycor-
rhizae; C: B Z \NHI B84 b H 3K P B P uptake from Na-phytate by extraradical mycelium; D: HRERZUN A B bR IA P XHi bk P B 38
BTMR Root contribution to total P uptake; E: BIAR R WAL BE 1 B 3K IR P X LBk P & 3= % X8R Mycorrhizal contribution to total P uptake; F: 8
& PR P B A P 3 Bk P 549 TUMR Hyphal contribution to total P uptake(ﬂWifﬁfE?miﬁ[l]&cmations refer to [1]).
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Table 4 ALP activity of intraradical hyphae in maize roots
P 4 58 i3kl F% M% m% A% a% HEH ALP i§ ALP K35
Na-phytate Inoculation HHRAE Relative
(mg-kg™") Roots DW with activity
ALP activity(g) of ALP
0/0 -M Oc 0d Ob 0Ob 0d 0
G.i 62.5a 11.6a 18.6a 3.4a 29.7a 0.50a 1
10/250 -M Oc 0d Oc Ob 0b 0d 0
G.i 53.7ab 7.3b 13.6a 0.8b 8.6b 0.34b 0.68
250/250 -M Oc 0d Oc 0b Ob 0d 0
G.i 42.0b 3.7c 7.4b 0.8b 9.9b 0.16¢c 0.32

0/250 4bF 89 4 0.68, 250/250 4bH #y 2 T B Y
SFEE 1/3(3K 4).
3.5 AM HHEM P EFRANEREYRER L 18
Gal= k% &iilio) - A0

B1 R T @A TR &R,
AM HE A LA ERR TR (EBE) P s
RO ERAN 3 M ENEHLEEIRILESR
WE2 mm AWM BLHFEREES, NEBIREK 2
~8mmBENHLEFERER, 8 mm UEHZ
BEMHEREXERNTLET PR ELS 2
TREBESR,3AGHENBE LT FRLE MMM
e, HEAHRLEFTH T ELFEERNOLLTE
EWHER(P<0.05).

HEA 250 mg-kg HBESI AR AT H L E B
BE, ZEETHEA 500 mg- kg "E BG4 4L B BT
PIRLER, AEEBRNCENE LT E R, IFA
3ANMAF B ERALEN THELEE ZEH
®s WENENRENRS EBORRGR. F6. 8B0RE

ERBEBE®RKFE(P<0.05), HARFEHEEBENH
ERARXNEAHEERFDELW(E1).

—
(=
1

Wi &K Hyphal density (m.g")
O N A& o SO N A& o

0 10 20 30 40 50

¥ % Distance (mm)
B1 FEEESKTTELFRIEFERIERINELASH
Fig. 1 Extraradical hyphal density of AM fungi in two HC under differ-
ent Na-phytate levels.
B2 Fm LSD BEHEHEE R The bars indicate the least significant difference

between treatment means( P<0.05).a: Z W4 ¥ Left HC; b: HH X
Right HC.1)0/0+ G.{.;2)0/250+ G .i.33)250/250+ G ..

Table 5§ N, K, Cu, Zn concentration of maize plants inoculated with or without AM l'ungi(mg-kg_‘)

P ER N R K W CulRE Zn IR
Na-phytate Inoculation N concentration K concentration Cu concentration Zn concentration
(mg-kg™*) 3 b3 "R Hh 8 " A Hy -8 L b - ® £
Shoot Root Shoot Root Shoot Root Shoot Root
0/0 -M 24.3b 23.1a 21.4a 10.3a 9.5a 26.9a 70.8b 37.7b
G.i 27.3a 24.7a 18.5b 9.7a 11.5b 29.2a 97 .3a 62.8a
0/250 -M 26.0a 22.7a 22.4a 10.0a 10.1a 27.3a 73.3b 35.8b
G.i 24.7a 24.8a 16.6b 9.2a 10.8a 28.4a 83.7a 51.4a
250/250 -M 25.6b 23.3b 22.0a 7.% 9.0a 30.5a 71.4b 39.4b
G.i 28.4a 25.3a 19.1b 10.0a 10.2a 26.9a 82.0a 46.1a
s i @ P 22 1) R B AR R R IR R AML LR AU

AMEHERE BT HERE, HAEKRMABE
RFE B EEVFLHERGEwE, THEZHE
WARKE P K FHEREH HREXFKY
BEEYNEREW, AR RERE EEONED
B —HOGRAT MEER)WATRT, F1 %K AM
EHAERAMARER(EDEARS TESRILE
5).

EHER TR — U R AR EE S EER
SR B AR RE, SN ERT
HA ALP EEMBRPAH LU RABRESHER R+
FIEEBl(R 4), (R TH LA K (B 1) P MR
(GR2)HEXNHEYRALERHABEA R ENL W, 1
RIELA ALP i& P AR A to 4] R IR i IR ) 2 A AR
BRAREAR T AR P ALP 3B (R 4) LERH, F
LZRWEHX AM EEE fEEE> ), 3 BRA
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