AN EERLE 244 2004, 23(5): 968 - 971

Journal of Agro-Environment Science

BERTASX AM B & & K A B AR 1Y 55 Wi

WA, BB, Ak

(1. P E gl K2E IR SR BT B ) 8 37 R AT S I7 S IR0 IR B S 006 % 2R T - HE M e e &
FALERE, LT 100094; 2. EAROLRREBE Al PR EE 5 R RREE & R A ST AT, dEET 100081)

WOE RSN = R, BE T BRIR —EAT A ER AR DN A 3 FhERIRIE X BEG167 Fl G. o IHEFIAL
N B A SR o 285 SRR, it AR R A AH LL it PR i IR — S0 IR 5 R i T ORI K A R i S i (]
Jit PRI P — U A 5t T DR R A B A 7 2 K B TR 25 7 BEG167 5 G o SHHIREN N A, 6. v B REA 20
FIFAMEFRENTE 25 RO B , 78 A A W% & T BEG167 4B . X} W] — F R I Rb B 5, ARTESHE R AR, Hd =
AR /N AR A8 OOBEAE> AHRRON; W RIS ARE, R 6o Y EORXTE Y E R I IHAE R
WERFHF BEG167 1, 6. o TE4R 518 LA FIRPRBERE ) I B35 =+ BEG167 . 5 2T A0 W FP 2B 1917 YL R 1%
BB ELW AR C.oo PSR E R TEM BEG167 MR Y2 3 Bl AR S0 B 22 1 A 1 e 35 s, {1
BEG167 WY E B E/NT G vo Z55HFY, 76 50 mg - kg IWHE T, 3oz 8 JEBT, WiRh HL 14 1 97 2 2 B0 0 25 X T 1)
225 (AR IE A 22 5 A AR U8 P D LT I AR Kk

KER AR ER; £k, BRIEE; WPs; B

RESES: X172 XEARIREE:A XEHS 1672 -2043(2004)05 - 0968 - 04

Effects of Appling Different Forms of Phosphorus on Maize Growth and Inoculation of Arbuscular
Mycorrhizal Fungi for Maize Symbiosis

LIU Wen-ke'?, FENG Gu', LI Xiao-lin'

(1. Department of Plant Nutrition, China Agricultural University; Key Laboratory of Plant Nutrition, MOA; Key Laboratory of
Plant — Soil Interactions, MOE, Beijing 100094, China; 2. Institute of Agricultural Environmental and Sustainable Development
Research, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: The morphology and function of AM fungi are affected by soil conditions, especially P level. In this experiment, the effects
of KH,PO4, Na - phytate and lecithin application on growth of maize inoculated with BEG167 and Glomus versiforme and extraradical
fungal biomass were investigated after 8 weeks’ growth using glass bead culture system. The results indicated that KH,PO, and
lecithin application significantly increased the shoot dry weight, shoot and root P concentration and P uptake in maize in comparison
with Na — phytate application. The shoot dry weight of maize inoculated with Glomus versiforme was significant higher than that in-
oculated BEG167 under the treatments of Na — phytate application. Under the treatments of same AM fungus inoculation, the con-
centration of available P in plant compartment was in an order: KH,PO.> lecithin > Na — phytate. For the treatments of same P
application, the available P concentration in plant compartments inoculated with BEG167 was higher than that inoculated with
Glomus versiforme, which indicated that Glomus versiforme could more promote the P root uptake of maize than BEG167. The col-
onization ratio of root inoculated with two fungi were not significantly affected by the forms of phosphorus, but that inoculated with
Glomus versiforme was higher than BEG167. Phosphorus forms had no effect on extraradical fungal biomass, while, fungal species
did, Glomus versiforme had more fungal hiomass than BEG167 at 50 mg * kg ™' of phosphorus. Different phosphorus forms applied in
plant compartment could not alter the growth strategies of AM fungi at 50 mg * kg ™" of phosphorus when the symbiosis established for
eight weeks.
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Table 1 Biomass and root colonization of maize inoculated with different fungi under different treatment of various P forms

0731 NGBS 1RYR /% i FFSTE /g WATE/g M5k e
WhiR — A B BEG167 28.3b 14.13a 8.42a 0. 60a
G.v 60. 3a 14.47a 8.12a 0. 56a

R B BEG167 31.8b 7.38¢ 3.6lc 0. 49b
G.v 61.3a 8.85h 5.09b 0. 58a

I BEG167 29. 0b 14.03a 8.28a 0. 59
G.v 60. 2a 14.52a 8. 74a 0. 60a
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Table 2 Content and uptake of P by maize inoculated with different fungi under different treatment of various P forms

BEE FLARE M BT /% ML E TR mg - fE MR & Bt/ % AW Wi /mg - 4!
iR — A4 BEG167 0. 14b 19. 34b 0. 14b 11.45b
G. v 0.17a 24.18a 0. 16a 12. 60a
TR 4N BEG167 0.13b 9.81d 0.12¢ 4.21e
G. v 0. 14b 12. 54¢ 0.13b 6. 50d
GR NG BEG167 0. 14b 20. 12b 0. 12¢ 10. 30c
G. v 0. 14b 20. 63b 0.15a 13. 44a
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Figure 1 Content of available P in plant compartments with different

P forms applied and fungi inoculated

2.4 AEBENERRIMEYENZI
Hi [l 2 AT, A p A B AR B T RSN )
IR LT 5 1 TR R AR S TEAR ST LT AR
AR 224 R o A [ LR AR S M B ) i A 2 Y
255 ,BEG167 /NT G. v AR [RIBZ T 4550 [ i L
HARANA W A — 2 B (AR TA 3 2 K.
4 OBEGI67 OG.v

—

a
ab
abc
) bed
8 cd
1 d
"

0
WERR B MR R #AE

B2 TEBMRESLETHBECITHM o WEYE
Figure 2 Fungal biomass of BEG167 and G.v under different

Ptreatments
3 Wig

TR B B 250 1 BRI R AR PP S
TR 3 b HEA ROl &5 B A AR IR X 2R
TR HI R . K, BRI MR AR



55 23 5 5 0 Kk BB

B ¥ ¥ 971

S, S, SR AU AL, miAa AL, o
WEE> REERER 10 K AR A EER R F A
P RGEREN]  BEG167 MIWILRE I/NT Gove X
AR S B E MDA %, Gov b BEG167 HAH &
MRS AE i, A SR ) R TR CE Z s R . UL
Gb, XTRIFEER LA, IR AR B v AR AE AE 22
e

AR S T B aT 45 R, 7EBE A R 50
mg - kg™ K TBER L S X ARIZ Y AR IR 24
(AR B B PR (R R BB A S R G i
FONRBXT AM BCE AR KRR . — 7T, BE R W
W BEAE AP - rh AR AR I, Bk AN [ T B X B
s FE AR TR] s o5 —Jr T, 45 Fh 3 b L
TRAAFAEN , AR LB 1 28 SR FH AT BEXT L BR A K
A BT AR s e, BR AR K 32 IR R i
fE 71 AT R fe 22 b - 39 A5 110 R S T 114 o A B
Xof A HEA A 2 VA FE )R 0 A R ) LR AR
M AR SR o PRI, — 28 RS TRl 3 2 RS TR B T 1Y
LR AR KRN DL AN [T 28518 25 119 38 SO i A7 0F
FREAAEEME XL,

HH M AERAMUZEF 2 LR T, 51
YR B UIAHOG o F - (B0 % B X ARSI T
YRS K . BEG167 B 224k Kk kB il T4 4
B 6o ARG TT, B8 A KR T, W
FEXF A B LA B8 2 1 A= W i o A0 WROIR ) ) 1T
SERZ AR Y R R R, AR AM B A K
T 8 A, XABHARARAME 2 B AE K, A
T BRI A6 B 1] ARG R B, e 2L A 8 B 3R
TERBA W B AR EE . B, e KA K
W, AR AS AT REXT B P= 17 Firsg ), 4k
T 552 Wi L B 1) A K a3k T 0 — 2B IRHIE

AN [7) B AR TR AR B T LA 2% B A AR RORAE FR:
Pegrs M R AR R AM LA TR AT
e, RIFIRRAES RGN IZE— N - 5 2

P SRR USRI N T A A R . 2 T
AR AR SE ) AM ECRD0E LA i AR E N, A
1 DR FH ) J3E 308 P o A L TR BT, A ST R LA -
) — LS Y e A AR

SE 3k

[ 1] Abbott L K, Robson A D, De Boer G. The effect of phosphorus on the
formation of hyphae in soil by vesicular — arbuscular mycorrhizal fungi,
Glomus fasciculatum[J]. New Phytologist, 1984, 97: 437 —246.

[2] Tarafdar J C, Marschner H. Phosphatase activity in the rhizosphere and
hyphosphere of VA mycorrhizal wheat supplied with inorganic and organic
phosphorus[J . Soil Biology and Biochemistry, 1994, 26(3): 387 -
395.

[3] e . W ACTFI LA XE AM B A KRR PR 1 IR 42 [ D]
Jemt: A E gl R A 3830, 2003.

[4] Chen B D, Christie P, Li X L. A modified glass bead compartment cul-
tivation system for studies on nutrient and trace metal uptake by arbus-
cular mycorrhizal J|. Chemosphere, 2001, 42: 185 - 142.

[5] Redecker D, Thierfelder H. and Werner D. A new cultivation system for
arbuscular mycorrhizal fungi on glass beads. Angew[J]. Botany, 1995,
69: 189 - 191.

[6] Richardson A E. Soil microorganisms and phosphorus availability[J].
Soil Biology and Biochemistry, 1994, 50 — 62.

[7] Feng G, Song Y C, Li X L, Christie P. Contribution of arbuscular myc-
orrhizal fungi to utilization of organic sources of phosphorus by red clover
in a calcareous soil[ J|. Applied Soil Ecology, 2003, 22: 139 — 148.

[8] Phillips ] M and Haymann D S. Improved procedures for cleaning and
staining parasitic and vesicular arbuscular mycorrhizal fungi for rapid
assessment of infection[J]. Transactions of the British Mycological Soci-
ety, 1970, 55: 158 - 160.

[9] Giovannetti M, Mosse B. An evaluation of techniques for measuring
vesicular arbuscular infection in roots[J ]. New Phytologist, 1980, 84,
489 -500.

[10] Stevenson F J, Cole M A. Cycles of Soil: Carbon, Nitrogen, Phosphorus,

Sulfur, Micronutrients, 2"[C]. Ed. Wiley, New York, 1999, 279 —
329.

[11] Hart M M and Reader R J. Taxonomic basis for variation in the colo-

nization strategy of arbuscular mycorrhizal fungi[J]. New Phytologist,

2002, 153: 335 - 344.



