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Effects of arbuscular mycorrhizal fungi on the rooting,
growth and enzymatic activity relating to disease
resistance of beach plum (Prunus maritima) cuttings

ZAl Xue-Ming!, XIA Lian-Quan?, YAN Dao-Liang3, QIN Pei3
( 1. Department of Horticulture, Jinling Institute of Technology , Nanjing 21003, China;2. The Agro-Tech Extension
and Service Center.in Dayi Town , Yizheng 210042, China;3. Nanjing University, Nanjing 210093, China )

Abstract: The effect of inoculation with Glomus mosseae ,G. diaphanum or G. etunicatum on the rooting, growth and
enzymatic activity relating to disease resistance of beach plum cuttings were studied. The results showed that the lar-
gest percentage rooting(47. 6 %) , the maximum number of lateral fine roots(20. 4) , the largest dry weights(DWs)of
roots(0, 26 g) ,ti’xe largest DWs of shoots(3. 55 g), greatest heights of cuttings(51. 3 cm),and the largest total leaf
areas of cuttings (1 012. 9 em?) were observed following inoculation with G, mosseae. The greatest root lengths were

observed alter G. etunicatum inoculation(19. 3 cm). Except for the numbers of primary root generated,G. mosseae and
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G. etunicatum inoculations were significantly better than the controls in all the parameters studied. As for the num-

bers of primary roots,inoculation with AM fungi gave values close to the control. Greater uptake of macronutrients

(P,K,Mg,and Ca) and micronutrients(Mn,Cu,Zn and B) uptake was observed in beach plum for all three Glomus

species 80 d after inoculation. Among the three Glomus species,G. mosseae was most effective,G. etunicatum next and

G. diaphanum gave macronutrient uptake values close to controls. Compared with controls, the activity of POD, poly-

phenolase and PAL were increased after inoculation with all three Glomus species. Among the three Glomus species,

G. mosseae was most effective,G. etunicatum next and G. diaphanum was close to controls., This study showed the

beneficial effects of inoculation with each of three Glomus fungi, especially G. mosseae and G. etunicatum ,on inducing

the rooting, growth and enzymatic activity relating to disease resistance of beach plum cuttings.
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FRER AT O, AT T BRI R R TP s A St
F,HRME, & TEARERMAL. HARERHE
RKRMESEFHHEAFELR. BFi, BmaR%E
AP LI ET 2001 48 A EEHFHEKFT] 3,
HITTEHE AR S IO, U TRE
BE.TEMX SBHHESEE I IRRES
B X SRR SRR B SR, HER BN
MRS T EEBERBOREE . REH2RE
AR AT R R K B, H R
RGBT EFESHAERBRM . AERE /N
B GRR AR TR,

AR B MR B 8 (Arbuscular mycorrhizal fungi,
AMBP REB SR E RZHHYBESLHEAXR, B
B B 2 (Smith & Read, 1997). X EW R E
B, B fh AMF BE68 3 A ¥ % 9" B8 S MK 40 i
W, BUE A L Y R TR AR R AR K (Sca-
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WIREE KB AMF B 2F (Allen 55,1980;
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W E B 4 9% BB 7 (Niemira 28,1996; Newsham £,
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1.1 EREMY

- REFINA R A B EE R AMF #2853
PR 3 MEAN AR MR ER A B9 AL B AR S
e, M AMF B2 ETTRBE Glomus
mosseae, 1 285 4~ /20 mL (H 7 4 5 BGC
JX01) , B\ VL 75 4 76 4% 4R B 4 25 i 6 40 i 0 0
. EEER:; BNRREE Glomus diaphanum ,584
AFF /20 mL(BE H 45 BGC GZ01C), 5t M 58
RSB, A amm Py &8 8R4
EIRET Glomus etunicatum ,8 318 T1F/20 mL
(B 45 BGC SCO1C), M VU )i 22 15 22 JKAR Br 43
B oABAamAry . HERR. ENwWadtE®
RAPE Y E I 5 REBRT.
1.2 B%

WA 10 om B P 4l M A I H I8ORE 38 4% (B At
BKEZE ARV B E R, 1% MR E (1
AR KHEER) R 10 min, MR O LK
BESMAEY,. &, ERAMBRAITHE B
1.3 KW H &

REAERHIT. 2P G0 cmX25 cmX 20 cm)
HAY NS kg R : WP =2:1,(v/v)., £FHE
FEYBRLA 10 cm b, 73 FI B S HHE—HE G. mosse-
ae,G. diaphanum, f G. etunicatum B F) (8 4 25
O REHEFEMNEEZR 10 cmERY. MENMA
FFER B2 KB AL BB B0 (121 °CL30 min;2 YO,
L AMOEA—H, BRLE I AER, WAMLT
A8 4. WEAWMALBENEG—HAV O SR M E
fh, AL 25 MEK. LB TFRE ST, B8
+3)C/(15%2)C (day/night) , iR F 2 70% ~
80 % » 36 B 100 8 2% 18] 5 {0 S 98 g R B G5B 70045
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SEESL 30 d N, BRI 0. 5 5% Hoagland & 35
W 20 L LLJ5 8 R 5E 2 # Hoagland B 5 ¥ 20
L, ZEBHERGH 90 D,
1.4 FHAUE
L4 1 EAeEK WBERBOJIEITEERES
R, SHAFEVLER 3 B, 0 R E R FRK A 41
BEEH . TEERAES R, NEERKVABRMKE,
HYEEMRHER, FEREMN S A TE.
1.4.2 AR B & (X)) BERKBR(X) =G
MBI EHAWRTE/ S RHEZRTE) X100,
L4.3 KEAEFMEAE FH Jones £ (1991)
FHE##T. AEBAREA T 85 CHHAL 2 h, Bt
ElmE, TREERE, 5 HI R 0.5~0.6 g
FE A, 3% Jones & (1991) ¥ AT IR A F AT I =2 .
PEEWEEHANEKE 470 nm, K, Mg, Ca, Fe,
Mn,Cu 1 Zn & & MW € K A ICP ¥ (Jones %,
1991), '
L4 4 H QR it 3B RABHGRIRE F 0l X
HEAAARIE 90 d J5 FREUAME 1 ¢, B THIR BB 6k
LA DA RIS W R EKETIETE,

BRZER R 10 mL, LB ERE, 8BS, F-20 Cik
TH Q98D T 5 25 77 2R i 20 B 1 3R BURITE
WiES R B2 % 09D T,

1.4.5 &ELH HEHHEH SAS 6. 08(SAS In-
stitute, 1990) # {4 3# 17 5 2 43 ¥7 » A Duncan 3 #47
ZEHRE.
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2.1 AMF W RIGEFERME/RERKHEW

A AMF )5 81 % 1% 3 4 4% 45 AR A R AR K
(£ 1D, Hb G. mosseae WEFH BB E. G. mosse-
ae HIEMGIE SR E R B IE 47, 6 %, IRAE MR 5 20. 4 %%,
WTE 0.26 g/th, o EF T E 3. 55 ¢/ 4R\
51.3 cm, AR KK Bt E AL 1 012, 9 cm?/#k, 3
F AMF BEFEREE AT BN ARG 2
&, BM G. etunicatum R/ BRKFIEMR, K
19.3 cm., 3 FEFF,ER G. mosseae M G. etuni-
catum JG B FEF T X B, G. diaphanum 5

F1 AMF I REEFERMEKHVN
Table 1 Effect of AMF on rooting and plant growth of beach plum cuttings

ERE  DARE BKWER WERK RTE BIBATE &8 TER  EREBE
A Rooting No. of Length of the No. of Root dry  Shoot dry Plant Total leaf Mycorrhizal
Treatment percentage primary longest primary lateral weight weight height area dependency
(Y% roots root(cm) roots (g/plant)  (g/plant) (em)  (cm?/plant) %)
G. mosseae 47, 6aA 3.0aA 16. 4bB 20, 4aA  0.260aA 3.55aA 51.3bB 1012.9aA  30.2l1aA
G. diaphanum 33.2¢C 2..7bB 12.5¢C 7.9¢C 0.130cC 2.13cC 44, 2¢C 748. 3¢C 0.49¢C
G. etunicatum 44, 5bB 2.7bB 19. 3aA 19. 6bB 0.243bB 3.41bB 62.7aA 998. 4bB 28. 74bB
Control 32. 4cC 2.6bB 11.2dD 6.3dD 0.124dD 2.12¢C 43.5dC 741. 8dD 0cC

E: FF) P8 —EHRNF B ER A Duncan T EE B (P=0.05 2 0. 01, AFIPARNEFHRRERA S U BEKRE  KEEHE

RERE INREEKFE. TH.

Note: Mean separation with each column was by Duncan’s New Multiple Range Test(P=0, 05 or 0. 01). Values in each column followed by
the same lower-case(P=0, 05)or capital(P==0, 01)letter are not significantly different. The same below.

®2 AMFHREBEFHTARTMETRSENORE

Table 2 Effect of AMF on content of macronutrient and micronutrient in the beach plum cuttings

AbFB Treatment P (%) K (%) Mg (%) Ca (%) Fe (%) Mn (mg/kg) Cu (mg/kg) Zn (mg/kg)

G. mosseae 0.28aA 1. 85aA 0.63aA 3.07aA 0. 20aA 234aA 37.7aA 61. 3aA

G. diaphanum 0.19bB 1.47cC 0.55bB 2.33bB 0.14bB 192¢C 23.9¢C 55.2¢cC

G. etunicatum 0.27aA 1.56bB 0.61aA 3.0laA 0.21aA 221bB 32.3bB 61.1bB

Control 0.14cC 1.20dD 0. 44cC 2.27bcB 0. 13bcB 156dD 22, 6dD 51, 5dD
X7 ERAH Y. mus AN KERHZ P.K. Mg Ca W EEHE

2.2 AMF X REHEEFRIAIRE
F2RRWESOJFEBBERPRKEAMMET
EWESR NK2ED, SXTEMAL, B 3 # Glo-

EHM. HF,G. mosseae W IHHZRKBITTE & B
M3 R8BI, G. etunicatum HIX, i G. diapha-
num RIZR 53 BRI ;3 FF Glomus & 7 X I
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WEAHMBEXEMn.Cu M Zn WS EMEEFST T
Xt R M G. diaphanum WIFEFMBEITTE Fe
B & 85X A Y.
2.3 AMF 3 RIEEFHFEEXEHEENRIE
RIBEBHEETSILEMRH S ALY EE.
LA MEN ERE AN EENE W, &4
HHREEHALES 3 HEREE. HP G mosseae
YEF B B, 43 B Ee xsf B3 i 17. 2894, 250. 65 %6 Al
390.48% ; ¥R A G. etunicatum, 43 B K X B8 #8 n
13.62%,168. 87% Hl 191. 67%; i G. diaphanum
5WHBEBEER.

F3 BEMAMF RRGEZPSEKR
9w 148 5K B S M RO R i

Table 3 Effect of inoculation with each of three different
Glomus spp. on the percentage root colonisation and
spore count of AM fungi in beach plum cuttings

L} HEAYE SHELE FREARFENR
Treatment (U g! » min! XU+ gl » min!) (ug+ g! * h1)
G. mosseae 0.353aA 2.174aA 0.00412aA

G. diaphanum 0. 304cC 0.631cC 0.00097¢C
G. etunicatum 0. 342bB 1.667bB 0.00245bB
Control 0.301cC 0.620cC 0.00084cC

3 Wik

AMF BB %38 1 18 0 44 P P TR 380 3R ok i 2B AR
J % (Scagel, 2004; Niemi %, 2002), Kaldorf #
Ludwig-Muiiller (2000) F§ G. intraradices 5 £ X%
JERIERPANFE B By AN B h AR
6 IBA B M, KAEMAR S REEZHm. &
OB SR AR B R T 18 EM YA AL TAA,
WA TAA B9 S0 E B AR B 9 80 20 3t 43 9 oK
(Tranvan %,2000), ALEEERE /R, HEF 3 Fb
Glomus B E &, B W & G. mosseae M1 G. etunica-
tum, BB IR FEG B AR RAERAERK, X0l 68
RETRE AMF 5, EMERENTETEEN
WIRBME RIME R AR R T ELHRAHR,
R HE M R A R 3K L {3 4 2R 3 0B SR ALK 43 IR AL, A
MAE# TIEMEANAERK. R2PHERARBEANME
TETENVIBREME 1 D& TE R 288
RETH NGRS X Fr. AMF g RK
i , Barea & Azcon-Aguilar(1982) 4175 A #E L% .

HEAYE. ZMEUBHERNERBEANES
Y F IR, U SHARTURIEAR X RS

B L YRR R AR HU P R CR B4, 20100,
A SLE S FRAR B, AR 3 B Glomus #RIY
TEEGTTELYE. 2HELBANERNERE
HEEHTEMN., HY G mosseae BB 8, G. etunica-
tum FLWK 388 AMF 76— %€ 18 BE b 32 = 3 g X 4
RIw FE BRI BE T .

AR F ) AMF, 72 3¢ [5] — F 18 £ 15, 200 B
BES BRBEEARK AMF 2H% 1. M+
P AR R B, W AR A A R AR AR
RAMAAEK MEERT R RAHBREE B
B EHSTE A HEREYHERS., X
AEER TR YA BN E G, M &A™
AETHEBHIABRBE MEEEFAR ARREEK,
BT A6 R B IR K S BB, TR BE T U A 4 A
B . DB AR L B A SR e DR R 4R W A A A
it EALYIEE 2 By A AL RS AR N AR AR R B
PR AREREREE - EBE FRERGHIT
P, EHEIURERT .
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