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Characteristics of Nitrogen Absorbed by Ericoid Mycorrhizal Fungi
and Impact on Growth of Rhododendron fortunei
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Abstract: [Objective] Research on the characteristics of ammonium, nitrate and organic nitrogen utilization by ericoid
mycorrhizal fungi and impacts on growth in vitro of Rhododendron fortunei was carried out to determine the suitable nitrogen
sources in ericoid mycorrhizal (ERM) fungal cultivation and test the effects of ERM on host plant growth in substrate with different
nitrogen sources. [Method] Mycelial dry weight of ERM fungal strain in the different nitrogen source media was used as the index
to assess nitrogen utilization. These ERM fungal strains were also inoculated on seedlings of Rhododendron fortunei on different
nitrogen source substrates, and the effect of ERM fungi on the host plant was evaluated by dry weight of the seedlings. [Result]
Nitrogen sources had a significant effect on fungus biomass. Fungal growth was the best on ammonium and nitrate, moderate on
arginine and Bovine Serum Albumin (BSA), and poor on medium without nitrogen. Inoculated plants grew better than
non-inoculated plants regardless of nitrogen sources, and grew best on BSA. [Conclusion] Ammonium and nitrate were suitable N
source for the growth of the ERM strains. Inoculation with these ERM fungi increased the capacity of Rhododendron fortunei to
utilize nitrogen source, especially nitrate and BSA nitrogen.

Key words: Rhododendron fortunei; ericoid mycorrhiza; organic nitrogen; nitrate nitrogen; inoculation effect

0 2|= PRI R E LA, UHAE TR A8
= RS AE E SR IR ™. A, BF9T ERM 2L
[0F7E R Y FERSAERHER R H AR WRUE FRRFE, 70 ERM EA R RIESAE Fxrar &
M Cericoid mycorrhiza, ERM) . ERM ELT& 4 AR MK, FET T ERM EHINLH] A #R

Yrks HEA: 2009-06-08; %3 HHEA: 2009-09-10

EEHH: WSS ISRBIINE (Z2X050208). F#MARZRFBCIE (P RFIHT: 2007 3 3 45)

TEZ@N: FUE, Wil. Tel: 13917056235; E-mail: ylj1056@foxmail.com. MBA51EHIKENE, mgk TR, f§-1. Tel: 021-54352793; E-mail:
mayzhang55@yahoo.com.cn



4 3] FINUESE 2 v AR ORI 1 S S L 869

FORAEAL RS AERIE TP N W )7, JF4 ERM AEPIE
BB RIRIAE) SR AL SEab i ds . Cat AWFFTiE e Y At
AR R A A B 1358 B T8 37 LR 2R A NS
1A, Y G DIBOBCR ™, Mk ERM K LB
AR 22 34022 O . Stribley 2Pl 56 & B
T AERSAERME WS %4 (Vaccinium ssp.) ERM EAF) 1
HHERIE A EIEIRE ). S5 RN T ERM 32
B, 1n Hymenoscyphus ericae (Read) Korf & Kernan,
AIPA AR — RA S, BAGE AR, 4Rk,
JU T o it P A, DST i ) AR A 52 2 HLTAE b
B IRRPRET, I BeAE b S (k25 AR A LA
W80 i AN [ - 3584 85 43 B 1 ERM B R R AR
FHAT WL B FC B 25 2 R A R R T 2 e A7 AE 1
B0 ERM [ th nl B 5 i 5 AR S
(NOz) Hme ™, R L WA E 1 LIEN ERM
TLI H. ericae A=Kt &EM . 1M HeR H. ericae
R ERM Jii, %% (V. macrocarpon L) #3 Z WU fi
SRR, ARV AN ST =8
(Rhododendron fortunei L.) J&: A 1€ & F 2 Tl A
RO —, Tz A PR EWT, LG, s
1k 620—2 000 m L [ B AR ElobR U3, 4 R0 00 5% 1
KB A FIZRAL R fE h RIS M, AR,
LRSI ERM REY), BRARMRGR R . B
MZEEFLRYHR R /) B 2] ERM EUR AR, XS
PRI R T, DA ERM BB 3R 1)
PR AT DT ERM R E IR
WFFAOEA PR AR, FINOESE. HE
BAMAWLEAE BTN R STERIR >, 11T ERM X%
JEIE R AT AL R AR R R T RUE SR IE PR A
BIE e LA PRIt OB i) ] A BRI I 9T 2= B AT
Y 4 A~ ERM LI R AT HLA SRR
WA R, 20 AT R EAS [ SRR IR A o) 2 4
FERS RN e A A IR 52 ), 7 328 BR300 800K
I ER LT ERM 0N ) EER HIHLER, LU ERM
HR S ARAE AT B A AR AV Y o B S A
1 #RIERZE
11 RI R

BERBERR 5 A, b 4 DERE B FHASR
AR EARIN, JFCSHIAN ERM HE. 2 AN
KR BB filJE (Oidiodendron sp.) Bifd, 4>%14 8 A
WL AL TH0 LR e e B LR AR A T I = B AL RS 1 4
W Fk A Cryptosporiopsis ericae, 155 —ANA AN FEHR

SR BWNLARTIL R A EF 1 @k, W
B B A (Oidiodendron sp.1) , Ay [ 42 [ 1)
ERM EL 5 Fi BB o BB AN 0 2 B AL RS G 4R A %)

RN

o
1.2 WMiRFA*
1.2.1 EREFHEZTENINE ILEIE MMN

R 75 (modified Melin-Norkrans agar) g i 754,
SRR IN(NH,),HPO4, Ca(NOs), K% MR A/ I i 2%
H (bovine serum albumin, BSA) 4 FaJs; HIEH
WIEH 0.053 gLt (MMN R FRIES R , Wik
VT pH 5. FIE A0 0.3 cm [IFT FLAs 707G A0 L 1) 1R B
EATHL, AR A 3N, E 3ANER.
B %l 25°C, #eh 150 r/min. 15d Ji7, BT
JE, 76 65 CHAh Mt R, FRETH.
1,22 FEAFRMEAREZE BN WAL G AR
BAKE  JoRUE MMN B3k i K e, 62000
A(NH,),HPO,. Ca(NOs),. 5. BSA 4 Ff il
RN R AL, IR RCE ORI TR, TR
JE pH 2 50 BRI 5 ANERAE b B AR = B AT Y
FERh P o IR K F— B0 = AL RS JC B IR
/NHT, BERPEARZ) 3 mm R, s E AR
BRAS IR, BT 25°C, AR R 65%IK AR A
%, 4 MRS OSSR IR R R
JeZ, IR E.
1.2.3 BERREEHMNG E  Hh 5 NHBERNE
AU, TR G 28 SR FH HE RO e b AT A
TN WA N GG B B Bz J A I v i 15 A 1A
Lo EE YL, T T AR YR,

AT JE e = R R U 4 PR BB S/ 8 ) TR AR AR
B R X 100%

2 R

2.1 ARRREFEF RIBHASEMEBRER

2 ER LB ER )y TAR AR W Y (8 e A 4
B8, 54 ERM WARTE 4 Fh U ADO IREEF7 5 F38RE
5 AL SRR Y BB AR 45 44 . ERM FLERE A3 L0
B R Qi m, OHVRERT TR IE P RAC, LR &
PEFRYGRIRAE (R D . BWAHEHLEES, Wkl
J& 3 AL BSA A RIEINAR G285, 43 alA
56.5%. 81.8%#/ 80.5%, C. ericae BFMIANHERLE
DUKS 2 R A IR IR G 28 8w, 23 A 73.2% A1
37.9%; 2 FhICHUEIE X bl 1= Yo Z g ma R A AN —
2, HA DA ECN FUE IR B R B .



870 S 43 4

#1 FRRFHEFED R BLRBRERE

Table 1 The colonization rate (%) of inoculated seedlings of R. fortunei on media with different nitrogen sources

N Y57 124« Colonization rate (%)
Nitrogen sources Oidiodendron  Oidiodendron Oidiodendron  C. ericae A BRI AR CKy (lE£2F)
sp.1 sp.2 sp.3 Unknown fungus  (Noninoculated seedlings)

(NH4),HPO, 114 28.2 30.2 17.4 10.0 0

Ca(NO3), 28.7 53.3 24.6 31.1 25.0 0

K% Arginine 41.6 68.1 52.1 73.2 37.9 0

R IMLE A - Bovine serum albumin (BSA) 56.5 81.8 80.5 54.3 35.3 0
CK(JEAE) (No nitrogen) 42 5.0 10.4 136 6.2 0
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Table 2 The variance analysis of mycelial dry weight of ERM fungi from R. fortunei on media with different nitrogen sources

HIHEY

T 225 Mycelial dry weigh (mg)

Nitrogen source Oidiodendron sp.1 Oidiodendron sp.2 Oidiodendron sp.3 C. ericae AFIHEHE Unknown fungi
(NH4),HPO, 62.23 ab 79.90 a 73.37a 117.5bc 36.40 ab

Ca(NO3), 66.33 a 75.93 ab 68.80 b 125.9 ab 38.77a

K%M Arginine 39.30¢c 58.57 ¢ 38.17d 107.2¢ 38.80a

BSA Bovine serum albumin 51.40 bc 64.90 bc 62.97 ¢ 138.0a 32.07b

CK (No nitrogen) 4047c 42.67d 29.27e 23.03d 31.97b

AN TR LSD Ml 225 B3 (P<0.05)

Data marked with different letters showed significant difference between treatments (P<<0.05)
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Table 3 The variance analysis of dry weight of inoculated seedlings with ERM fungi from R. fortunei on media with different

nitrogen source

N YR

T+ Dry weight (mg)

Nitrogen source

Oidiodendron  Oidiodendron  Oidiodendron C. ericae RENTERE CK(AEEF 1)
sp.1 sp.2 sp.3 Unknown fungi  (Noninoculated seedling)
(NH,),HPO, 14.73 fg 7.850 m 15.94 e 8.200 Im 7.650 mn 7.980 m
Ca(NO3), 35.82a 9.967 k 15.05 efgy 9.050 ki 9.680 k 5.225 pgr
%R Arginine 18.03d 12.861i 14.20 gh 6.775 no 13.23 hi 4.433 ¢
13 25 1 Bovine serum albumin (BSA) 20.52 bc 21.48b 20.33 ¢ 11.58j 15.66ef 6.183 op
CK, (EEJH) (No nitrogen) 7.780 mn 5.050 gr 9.180 ki 5.800 opq 5.000 gr 4.400 r

ANF/NG FEHCE LSD M5 22 57 B3 (P<<0.05)

Data marked with different letters showed significant difference between treatments (P<<0.05)
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