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UNDERGROUND P TRANSFER AMONG ROOTS OF RED
CLOVER VIA VAM HYPHAE LINKS

Zhang Junling Li Xiaolin Zuo Yuanmei Yang Zhifu
(Department of Plant Nutrition CAU , Beifing »100094, China)

Abstract Five compartments were designed to examine *P transier via vesicular-arbuscu-
lar mycorrhizal hyphae link among roots of red clover;the central compartment for the
growth of donor and receiver plants and two outer ones for water and hyphae growth.
Compartmentation was accomphlished by a 30pum nylon net mesh where hyphae could pen-
etrate and grew while plant roots couldn’t . P was mixed into the cuter compartment for
donor plant and Glomus mosseae was inoculated in the root compartment for donor plant at
the beginning of the experiment. There were four treatments in this experiment: mycor-
rhiza and non-mycorrhiza in donor root compartment, detached and intact donor shoot
treatments,and each with four replicates. Shoots were detached 10 weeks after planting
and plants were harvested one week later. The results demonstrated that hyphae links were
formed between roots of donor receiver red clover and could transfer *P from donor plant
to receiver plant only when roots of donor red clover were inoculated with mycorrhiza fun-
gi. Plant growth and P nutrient status of receiver red clover also got better under this con-
dition. *P radioactivity and P concentration of receiver red clover was improved due to the
detachment of the donor shoot while plant growth was not affected under mycorrhiza treat-

ment.
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Fig. 1 Dhagram of the pot used

1.2 #ifHe

it SFIAFRAMEREGESHHERDNL. N EEERREL A lnm R GEL20T
FRERNKE, LHRTIRPHEERT,

SEif{Es  OhfcE M 2 AR B R 8 = M B (Trifolium prafenses L.)

WHER WY Glomus mosseae JEA EXEREH ERK2AAFASERIANELMEERAE
A2 R AR T S B B .
L3 HB#HER ‘

HEFE ZRIAEEREEHERTRZBFEH.BZE RSN HEEER.D ZTHEEIZHEN

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

644 RESF SHERAELFEER CHEIROER 591

P4 B EEF(-MIMAER(—MIVA BRERWAHLE, FABMBsKEL. S84 K10 KR
RHEE VIR Gt bR EA R ENEDL.
F1 M E DL ED:
Table 1 The properties of soil used

HHLE &= HEHR e 2R pH & EIEESES
O.M Total N Olsen-P NH,Ac-K 1mol/LHNO;-K g FWC
(%) (%) {mg/kg} (mg kg (mg/kg) Salt extracted (%)

0. 39 0.027 3.9 60. 4 611. 4 7.8 21.0

BHEAT FuRSBAERERARECENBENTFRESHRA. HFEHS KT LFE2. 7R
i A 52880 amCi/Kg P.Os JAFHEH R P MEXES M5 5%E,

ERHEHR HRHEREEREBETHT.cog BEER Ml IR SEISEEAERAEY B E,
HEAUNMAMEERMEXALENER L CENDEEAHNRAERND L . EoWE+ HERIYY
250 ERAEFELMEE R 3g/cm’,

£ ZHERTLIYHO.PERIMmn #ITEEHE. MEETEMWEE L XE - SH/RY,
REETBDELR . GX300,. FEIRETRE - EAEDLUKIAINER.

BEAMXE HREEEZEPHT. ERUEMASHREEE20~25C HI TR H14h, EH R HH
B[R BT, BT 00~ 81 00F F4-17: 00~ 20: 00 1 EPHBAT H B .
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ZHREHN AP HEE R REBN S M B. D ES 0 Ak E RS SRERSE
MAFERO. 5g, ARERARAZNERN BB RE MANREMAS FHR T B E HAA S Sk
HEHTE,

F2 HBEREAE

Table 2 Fertilizer applied In esch compartment
E T 5 8 % (g /kg YFertilizer applied
Nuvrient A BE C D EZ R %S F Fertilizer

N 100 100 100 100 100 NHNO,

K 150 130 150 150 150 K,80,

P 100 50 | 10 0 KH:PO,
2 GRSHT
2.1 WHERE

EIHAALBEHEHANERRLE SRREEREBD SREL KW, RAAKRELR
EPERER . LUEHEREALEEEREZLKBF AEITURL AE SN AR E RN
BREE  HENZEHEE AN RAENNR R AR B RRHERL, 2 W MRE TR T HH
W VR PR ER R ERE YN E RSB R R R A R Rk R
FRREENRSRE.
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Table 3 YAM infection rate in root of donor and receiver plant

0@ B4R P 3 (% YV AM infection rate(%)
T 4k Donor ZHK Receiver
reatment T Shoot@ “Stoor Shoor o
E#+M 12. 2a* 12.7a 13. 9a 12. 4a
AEH-M Ob ob 179 4].9

« WA LSR B AEEEREE.FA—NEAE A RO ERETEREY B FKTE,
The L. 8. R method was used to test the significance of differences ,means for the same testing item followed the dif-
ferent letters are sigmficantly different ar P<20. 05.

@-+Shoot fl —Shoor 4 B Fm A KM 1 B - ¥ 4p=
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Table 4 Shoot dry welght and **P* radioactlvity in shoot of donor red clover

M B RER(—M) HR4-M)
Items HB —Shoot A E+ Shoot B —Shoot A 47K+ Shoot
W HTHE L) ) -
Shoot DW{g) Z. 1% 2.77 2. 25 2,33
BEP B E (com)
Total *P radicactivity (cpm) 533 750b 1820a 13358
B THETP HER J50c e oo -

2P radicectivity (cpm/g)

» A LS RENBGHBEREAE.F -AFHFAEFETEREY B FAE.
The L. S, R method was used to test the significance of differences,means i a column followed the different letters
are significantly different at P<{0. 05( FRH )
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¥ BE=SHEMIBTHREEAP HAE
Table § Shoot dry weight and *P radloactivity In shoot of receiver red ciover

M=o B FHER(—M) R (+M)

Tiems Y1k — Shoot A H]Bk +Shoot Y B —Shoot F 41k +Shoot

TR )
Shoat DW (g} 2.10a 1. 06a 2. 25a 2. 9%a

BPP AR (cpm)
Total %P radiosctivity

By T RSP W AHEE R
3P radioactivity (cpm/g}

“pHBEOH

3P transfer

ob ob 371a 190a
b b 320a 152a

Gh oh 17. 49 14, 28

FENREZMH BERRR R AP R PRE AR DT LUE S, i R 278 2 b B e Py A
BI=P A YESREE . AP #138 FE 0N SRR O ot _E 0T 200 0w A 5 9%  fEL SR I S 3T B K it 1 2
P R RO EREAGY SRR RN ERERLES A RN KRR P B . H
RAGIRAR EEGEm R E R e L YT RE.
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2.3 FELEREBRGHE

2.31 HEEEEKRIEABERRE ReETFIBRI AR EH LR RESHEEREENB
BERREARPLURL, B LR EES ERTREN THERMERREYEERR L EE
BRI E RO EN . B RO TYERRASEA SRR A S HREWNEWN, ERENTY
TR BB e oy B I R AR Sk S TR A R RN B TR AT R R R R
REHHEESHEANR LARRBEREBEAF . REMES LRI AR EHNER R ERHHERN
Wit Rk B THOREARESRBUIBNSAER I, HAWE AR LR EH.

¥ HE=SHELEBREFAWENRLR
Table 6 Dry weight and P nutrient status in donor red clover

W BB, 132 THEE/R =11 {6 R/ R

Plant part Trearment Dry weight(g) P conc. P content (mg/pot)

harvested — M@ +M -M +M —-M +M
- — Shoot L71h* 2. 358 0. 09b 0. 13a 1. 50c 313

Shoot + Shoot 2.07a 2.44a 0. 07a 0. 10b 1. 53c 2. 54b
BE —Shoot ¢ 67 0. 91a 0. 18b 0. 24a 1. 23b 2.17a
Root + Shoot 0. 78k 1. 08a 0. 15¢ 0.16b 1.1%b 1. 72a

* R LSR BR W BN EREE . F--NUHH P RRFERRZRESK BERTF.

The L. 5. R method was used to test the significance of differences,means for the same testing item followed the dif-

ferent letters are significantly different at P<0.05( T R]).
@+MM—M HHFRERFNAER NSRS E

232 ZEHEEKREABRERRE ZHEUHATHRERKABERRENEBATRI.AE
FHLCE RN REEH ERME M ELERE W LR R R LR HA AR AR
REB\IA T o RESEHENTHEE GRS NER RT3 B Sk %
FEEW ARSHEERARZREGSRBRR RN ERRNA NN EX R XK. REENE S
Frob BB R TE I A SRR R O ) S R T R B AK T A, KA Ris B EKE.

%7 BHESHELEORESAWENRR
Table 7 Dry weight and P nutrient status in recelver red clover

47310 15 FHECL/E) FREOD RaE R/
Plant part Treatment Dry weight g/pot) P conc. P content (mg /pot)
harvested —-M +M —M +M —M +M
# 1 ~~Shoot 0. 87a 0. 93a 0. 0Be 0. 12a 0. 69b 1.10a
Shoat +Shoot 1. 12a 0. 86a 0. 06¢ C. 10b 0. 71b 0. B2a
BE —5Shoot 0. 24a 0. 28a 0. 18b 0.23a 0. 42¢ 0. 64a
Root -+ Shoot 0. 32a 0. 24a 0. 12¢ 0. 16b 0. 39 0.57b
3 it

FREFHEEHENAEZEEGHNAARRERORE MEEM RN EEEEN G
B FUEBRRERL T 0 22 0F, 32 0 = o R o o & I DR IR L B T N (6D, B A R B B
PR R (R 7). T LI O B 42 7 5 3 % B 2 A M 0 R o S T P D L A M A i e
ERRE N FRBEZ R BN ERNT R ERGRH, TS TN E 2R KB R R
HYHBE LR MR TR AR S TR N R R A R R S R R,

FRRE LRI WEH LU SRR Hlh — R E A N S0 IE o
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MEEBPHERABRN L ETEERAETHREZANEFEERTHHEBPHEAEX. EREERE
EUMNMER. EEERM - FrRSEERSTHLR MRS BT ECREEIRS-ENE
EAHTEHEHFNBN T2 AXREHLHFEALIRZE = AENP NEEREBRER L3
B EHMAHE AN GES) R AR SRR R AN LS B E KT B L3S 60, X E R
W2 EE R EXH XML, FW TR L e AR F &2 5ok MR ey 158 . 7T LA YR e R
F-FER . HEFEBORE - FHN ETEMDZHERAENER XSO ERBHETHES
W, TREEHFEREET AR PR RO ER .55 AT IS RSS90 48 B 7] B 2 4 (R AT 1
RAFHEERRRRAOEE. WHERAST- AR EEFEEREAFKBPHEREX.
HTEEREKESH EEYEAENEEER A EREEZRA Y AYBRAECRNEVMEERHE
O MR EREEHRT U ERRFEBES TSR ELMORER LM THED R
W EEEM, R LYHEME A AT A THEETNEHEERENEREREEEEE TN
B EFY B FHfHEFHERRE X . BEL - Tommerup M Abbott" N EINEW BB T Glomus fascic-
wlatus ,G. monoporus M Gigaspora calospora (BRESEWAME K . UENERERN VA B AHEESE
Bl ZMFE T U LR A R R R LR AR S R MR TTREM EMNE TR
AR EEARERE I BEET A G . HRES R PHYEE KA TABRH . HENEE
MEHFE—THENIE EEREF TR ERATEREBET S HHEH WA 85575 FiEthE
EHEMBESR A HREN T MFESHBT REER I MOE RS RPRSTESEENER.H—
SEAEEHFEI T INERLHRTERNESE L,
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