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TRAGBIIRE o AN 77 A 5| e NS 22 R RUOK A it 8 DN 0 PR Ml 2 il ) K iR g . V=P R BHAE . ONPG iy BHE . 7K i 1%
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Table 1 Distribution and host range of alfalfa bacterial diseases

B AT TS 3 Alfalfa bacterial disease /34 Distribution 95 5L 2% =7 [ Host of pathogen

MM ZEZEE NG (E. persicina) Bac-

terial sprout wilt

20 P 2F 6 R (P, chrysanthemi)
Bacterial sprout rot

SR (A, tumefaciens) Crown gall
T S ANAR I 25 45 7 (P viridiflava)

Crown and root rot complex

YN P ZE B2 (P, syringae pv. sy-

ringae) Baterial stem blight

AN kB (X
alfalfae) Bacterial leal spot; 41 B ¥
PEARR (X, cam pestris pv. alfalfae)

cam pestris pv.

Damping off

M kS W (C

subsp. insidiosus) Baterial wilt

michiganense

FALIE (X, fastidiosa) Dwarf

th [ 2% M Lanzhou, Chinal'$),

& [® )45 Je . California, America, Ul 2% 4k /K Bates-

villel171,
T2 43 i Widespread™20J,

A Unknown'77,

2 = P56 3 North-western of Americat!” , ff B 74 3
West of Irant'), A (WIRED EH % A farm in

northeast of Chinal],

3 [ 5% 7 Kansas, Americal ), 3k F] W R 4 22
Queensland, Austrial*'), §1[EJT. 95 Jiangsu Province,
Chinat'®, 4k 5T Beijing, Chinat?!, % ## Xinjiang
Province, Chinal7-*3), % 1% 19 . % (1) Fl 1 X. Wherever

alfalfa is grown under warm, wet conditions!!"],

%[ America, il & K& Canada. 8 7§ 8 Mexico, £ 75
Czech, 7y i§ Greece, % /K >4 Treland, 3 K| Ttaly, %
2% Poland, % & J¢ V. Romania, & % #7 Russian, 3%
England, # #i . % Yugoslavia, %S J& #i Tunisia, g 3k
South Africa, 474 Brazil, % #| Chile, ¥b 45 Bl Hi{f Sa-
udi Arabia, 4 J 8 7 # Turkmenistan, 3 K F] iF
Australia, 7 74 2 New Zealand, E1 i India"**J,

22 B OmAAE e WM 738 WA %) America (Califor-

nia, Georgia, et al. )7,

B 4§ Medicago sativa, 3¢ &. Phaseolus vulgar-
ist2) i Pisum sativum 257,

B 48 Medicago sativa % Dendranthema morifo-
Lium27],

Iz 2i 4 Wide rangel16-230,

B %% Medicago sativa ., M| 3% Brassica cam pes-
trist28) Wi § Pisum sativum 29, Y& YL 4 Hebe
spp. B PG K Citrullus lanatusBV  BRERE Ac-
tinidia spp. 321, PE . Allium cepa), 4 % 1t
Calendula officinalis™"),

H 7% Medicago sativa .51 5. Vigna unguiculata,
75t Vicia faba'%), T4 Syringa spp. 1161, = i 21
Trifolium repenst ), /N3 Triticum aestivum!®7,
Wi % Vitis vinifera™, 5 % Sorghum bicolor'%),
Mg 16 Prunus mume ), KL Pyrus spp. 351, 8T &
Syringa oblata 3% W% JI Cucumis melo var. sac-
charinus™"), P £1 Wi Lycopersicon esculentum),
KW Pyracantha coccinea.

B %% Medicago sativa, = W B Trifolium re-

penstol,

B4 Medicago sativa.

B 1§ Medicago sativa , R Morus alba ™, 35 %
Vitis vinifera™ , Je ik Nerium indicum™" ,#k
W Amygdalus persica ™ ;Mg Coffea spp. 191,
A= Amygdalus communis™, 8 B Quercus
palustrisB, #2 B Persea americana™), #f 1%

Citrus reticulata ™,
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B A KR — B0, 22~ 27 C AR 100 06 55 AER R) 9 3 A JExt 2 382 A K TR A SR AP 7E 28 5 IR IR
IR 8 R R AT A T A b RO R R T R AR A M A T SRR TR AR BRGSO A 5 SR AT %
S X AT RE G A S A B AR R B SR A 5 . IR TR — 0 D AT BE AR A (R4 4 b 3 B AN TR e AR L el RE A
A T) b FRER S ) [A] — A ) B R B AN fe E B . TP BOm 4 T 19 97 3290 B LU BT I T S PR R AT T
FEA AL ERREAE . SEORRENS EEEELE 1.

3 RRAEEREEAZE

A A T TR T i 0 SR A S T AR BRI R 55 AL A R AE A E T B INAIT S BRI RS S IR AT T
(C. michiganense subsp. insidiosus)"" . FRILHG i T 3L K 5 30 55 R 2 A0 B AE AT 518 0 . 76 40 10 L 2% 5
PRIK T b ]G I 2 FIUL 5 S A AL . A0 T Y R R 43 AR T2 Dy A T 1T A 2 R AE AN [) S 36 A5 R Y AR KRR
B AR RRAE 55 . AT DX A3 AN [W) 1) B R o AHOR BB X 20 AS [ (9 B pk ) o 3% (5 8 32 2 TR AR 9 A% R (DNA Il RNAD
LT E B2 T RNA MR B4 0 KN RS B HER Z G . HOR R A A7 7 B S RIR) A rRNA #2
T RZH I RFFE DLE 16S rRNA A 0~5% (125 5 AR B R ] AR 0~16 20 19 22 5 o B G 78 34 &5 SR 1
IO TR AL B NP 22 RH M kT A A E A R S Dy AT A R A R O 2R R A . ZE SR AT A T Al
T 23 282 v Y 0 2RI FVRRAE (3R 2D

R2 WEHEFREAHEINFFES

Table 2 Categories and characters applied in bacterial systematics™®
25 5] Categories SE| Examples
15 3545 P Cultural i 7% & 25 Colony morphology; [# 7% 4 Bi i, Color of colonies; 752 {4& Fruiting bodies; i 2Z Mycelia.

JE 545 P Morphological MMIE S Cell morphology s 4l i J /N Cell size; iz 8Pk Motility ; #f & 2% 1] Flagellation type; fi§ 74 Jii Reserve materi-
als; 22 QYL@ Gram stain; PLER JL 4 Acid-fast stain.

Az B PE Physiological Vi BE 0 [l Temperature range; pH i [ pH range;ifif £k ¥ Salinity tolerance.

H AL B E Biochemical i I A il Carbon source utilization ; §i 25 i %8 1k /E F] Oxidation of carbohydrates; ## 2 & i Fermentation of carbohy-

drates; fiff Enzyme profile.

MR Inhibitory tests  BEFE LB 35 3L Selective media; Fii 4 2 Antibiotic; Yk} Dyes.

1L 2 4% 1E Serological BEAEAE ] Agglutination; 2 #7 # Immunodiffusion.

fb2% 43 2% Chemotaxonomic f§HiBR Fatty acids; Bt Polar lipids; B H B Mycolic acids; i§ £ ¥ i 4> Lipopolysaccharide composition; g £ 4
2R T Bt e 358 I i Uk PAGE of lopopolysaccharide; i ffd B — 2 518 Cell wall diaminoacids ; 4l g B 2 B B2 il 43 Cell wall
aminoacids composition; 24l ffii i Whole cell sugars; 40 HaBE B Cell wall sugars; 4 il 1 % Cellular pigments; i 28 &
4i Quinone systemi; 2 i ¥ it Polymine content ;4 4l ifd 25 [ i 58 T4 Bk e 5 Ji¢ W 7k Whole cell protein PAGE.

3 K R AE Genotypic T S B R B 3 L[ (G+C) % ] DNA base ratio (G+ C-content) ; ML 18 I 48 4% 5 1% iR £2 457 40 HF Random amplified
polymorphic DNA(RAPD) ; FR il 14 F B BE 22 B Pk 20 #F Restriction fragment length polymorphism(RFLP) ; it 40 4% W% 4% iz
Fr B ik p e B K Pulsed field gel electrophoresis (PFGE) of DNA fragments ; i 40 4% 8 4% iR #5241 DNA probes.

R YK H Phylogenetic I8 S A% A T 5 I AR A% B A% 2 2% 3¢ DNA: DNA hybridization ; [ %08 Wl 4% B2 5 4% 26 B % iR 24 28 DNA:rRNA hy-
bridization; 16S rRNA 351 16S rRNA sequence; 23S rRNA J¥ %1 23S rRNA sequence; ATP £ {19 B 3% 7 51 Se-

quence of the B-subunit of ATP-synthase; {4 1% GroEL (Chaperonin) sequence.

TR LR A s E e A R R K E A28, Characters correspondent to alfalfa bacterial diseases are shown underline.

3.1 RAVKIEREE

g RN PR o 5 NV R A | 2N o 11 AN . L2 B 70 1T 111 = £ 40 o N o R o s -4 = 1
P AEAME 2R h A R . BB PR EG A W AN/ R %8 W B SRk 2 — T WA R RS
RE MR — PR, A RGP R 2 AL G R A 8 SRR AR FRARAE M3l © g 57 . ) 0 S Pk R T
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210 0 2R A A B0 Y UK A KOH I3 S5 a0 . — B 00 T 5 2 4 B 2 7 ] 1 sl i1k
B R B v AT I FE IR 0 U AR VAL RIA R L LR (A 9 9 A2 A% 9 1 ok S8 A A T B L
HoJ i 2o R RUVRFAE XS T3 B i R e R S 2T Sebr b A BUACAN T 70 28 o o AT ] RE A Ml sz e 200 1 b 286

FRAE P BORHER A 0 I8 27 08 S AT AR S 73 6 3 8 AR o 8 T 7 200 W 0 7 0 D ) S TP R

2
A

AEATY SR T 36 AN AT s ) A € o DR LR 2 7 200 T A 5 i 1) 2 B 8 R AR A B B LSRR i B AR (3R 3)

®I LHEEAEMRERREERE"

Table 3 Phenotypic characters of pathogens of alfalfa bacterial diseases'®

FEAIE A5 2 T A

FRAL

Characteristic

B MR SC R

Erwinia chrysanthemi®

KA

Characteristic

B € RR ST PR

Erwinia persicina

)

1538 I Temperature optimum (C) 27~30 32148, & Pink diffusible pigment +
B fil i Catalase + AL Oxidase
Rk # Hugh-Leifson + Al Catalase +
H: K F 37°C Growth at 37°C + 4 l& £h 8 J5 Nitrate reduction +
T A R A% Sucrose reduction + V-P X ¥ V-P reaction +
K F 5% NaCl Growth in 5% NaCl Weak+ b R K #E Hydrolysis of aesculin +
7205|E Indole production + FIAFr AR Citrate utilization +
GRS N5 B Lecithinase + 7= Indole production -
Wil fif Phosphatase + 77 L AB I Production of acetoin +
1% % Erythromycin Sensitive A5 & R I BR il Arginine dihydrolase —
L, A BE AR B Potato soft rot + 772 Acid from
7= A M FHE Gas from glucose + B D-ribose +
W B4 f# Pectate degradation + A 2B Maltose +
WA 152 A # Gelatin liquefaction + HEHE Sucrose +
Ik B Urease - Pl . 4F i L-arabinose
FEHR Acid from . 7% i Dulcitol —
7 ZE B Maltose — H il Glycerol —
o H HE-D-3 2 817 «-Methyl-D-glucoside — Sk #B Lyxose -
FLBE Lactose — JEH Starch —
T A Trehalose -
T o7 I Dulceitol —
{143 4> 45 Palatinose —
. B P E S AR FHAE TR
Clavibacter michiganensisi Characteristic Pseudomonas
Characteristic

subsp. insidiosus‘®

syringae'®

i % B AL & 8 O/F metabolism of glucose

HEf i Catalase
20 i £5, 25 4 AL B Cytochrome oxidase

LM RKf#E Aesculin hydrolysis

I A BETE My K M Hydrolysis of potato starch

PR Acid from .

H # B Mannose

O

+

{4, 2% Pigment.

Jie 75 3 (L k%) Pyocyanin
%% % Chlororaphin

W5 B iR b Phenazine-1-carboxylate

A AL Oxidase

PHB 1 2 Polyhydroxybutyrate accumulation

DATEBE = H BB Levan from sucrose
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4:4¢ 3 Continued

. B TR AT T AL R CES )
Clavibacter michiganensisi Characteristic Pseudomonas
Characteristic
subsp. insidiosus'® syringae(®
H & % Mannitol — LM [ Pectate gel pitting —
254 Rhamnose - B-7 W51 i B-glucosidase -
2 F B Galactose + fi4h PHB /K fi# Extracellular polyhydroxybutyrate hydrolysis ~— —
A Xylose + A4k Denitrification -
1 B4 BE I Sorbitol - K % BR AUK f# i Arginine double-hydrolase -
#] ] Utilization of ; #] H] Utilization of ;
2140 Sodium acetate — W% B Glucose +
B HIM 4 Sodium succinate — H # ¥ Mannitol +
ZL/R Lactate — T 3E 7 Betaine +
K TF 6% NaCl Growth at 6 % NaCl — AILEE Inositol +
MEE " HeS Hy S from peptone — 11 LR Sorbitol -+
Fi 341 Methyl red + IR EEEE Erythritol +
2 B As Trigonelline +
% Je R #h Quinate +
L-7LA& L-lactate +
AL S 91l 3 B T AL SR AT
Characteristic Xanthomonas cam pestri Characteristic Xylella fastidiosa
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Research progress on alfalfa bacterial diseases
ZHANG Zhen-fen, NAN Zhi-biao
(State Key Laboratory of Grassland Agro-ecosystems, College of Pastoral Agriculture
Science and Technology, Lanzhou University, Lanzhou 730020, China)

Abstract: Research progress on alfalfa bacterial diseases, both in China and overseas, are reviewed. Nine bacte-
rial diseases of alfalfa were recorded in worldwide and they were caused by 8 bacterial pathogens belonging to 6
genera. They were alfalfa bacterial wilt caused by the gram-positive bacterium (Clavibacter michiganensisi
subsp. insidiosus), and 8 bacterial diseases of alfalfa caused by gram-negative bacteria: bacterial sprout wilt
(Erwinia persicinus), bacterial sprout rot (Erwinia chrysanthemi pv. chrysanthemi), crown gall (Agrobac-
terium tumefaciens), crown and root rot complex (Pseudomonas viridiflava) , bacterial leaf spot and damping
off (Xanthomonas cam pestris pv. alfalfae) ., bacterial stem blight (Pseudomonas syringae pv. syringae) and
dwarf (Xylella fastidiosa). Alfalfa bacterial leal spot and bacterial stem blight were recorded, and bacterial
sprout wilt, a new disease, was first reported in 2012, in China. In this paper, the types of alfalfa bacterial dis-
eases and their characteristics, distribution and host range are summarized and listed. The symptoms distin-
guishing methods and pathogen phenotypic characteristics of alfalfa bacterial diseases are detailed. The fre-
quently used phenotypic characteristic identification methods for alfalfa bacterial pathogen were used together
with 16S rRNA sequence analysis and the Biolog identification system.

Key words: alfalfa; bacterial disease; symptom characteristic; pathogen characteristic; identification method;

seed-borne bacteria





