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FHE, kT, HaE, A4, mei’, ken
(1 PERLAZHERE BREMALEEBIHR PO, 78 100091; 2 TR EAKRE TSR A AT LEERE/
T REREAFIRE, S R M 5105205 3 P EMAR LA FHFRE RAFARLFLH, T & 7 M 510520)

[ Y ]9 ) i RS T 52 Y ARR B ( Casuarinaceae ) T At $70 1 8 5 J5 ¥, 0 3 [ AT 79 AR B 28 i 9%
WOT REPURTESEE SIEOT, T 1 A RYUWIEIER o (D5 IAEAR BRI i R I 2 B IERE b, 2% Fili Lycoper-
sicon esculentum S Nicotiana JFER Eucalyptus SEREYI A TUTESERE I7 i, BT 8 FhAIBR B8 7 A T N M7
T RGERVIK AR R SR/ IV A/ IS TR R 7 3R S o T D AR o L 2 /N 1 T e o 4
T S A IBR BT A T S S R o [ 2R ] AS () T Ak 28 R T R 4l e 40 AR o 35 B A S S T R A T
25.79% ~83.06% , Jutt & K18 Al4 55 G1 30 2254 3% (P <0.05) 5 AN[e] Jotk 28 A R/ NS 2 N R Bt ) g
TETER T 2. 16 ~69. 48 Jobk A K18 \Al4 5 G130 253 M B35 (P <0.05) o 1X 2 FHe bl J5 T BE S A7 AL X 70 AR
WP JERTCHER , B R IEASE (1 =0.856 5) o A[FITCHE AR AL A Ui AR LT S B A ARSI OB 38
IKEHER T HURTEZE AN 3 (P >0.05) , ABEARUIX M PT JETCE R o SRR/ ISR AEIRAE N, A 5 00 21, %%
oy (1 BN 22 5 75 A TR REL 2 R APl AT A e L X LA o S TR, M) B R/ VB 3 K B BRI X 53 I R RR B
PR THUME A, T L ) X130 852 (Gl 45 12 (i bkl e (4598 ] 2k 4 i (o AR AR il B4 /NS 3 A K
FERITT IR AR AR DT RE BB T7 3, SO AR T7 35 AN SR A IRR B T A P 28 E B e 77 3k
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Comparison of identification methods of bacterial wilt resistance in
Casuarinaceae and screening of resistant germplasm resources

XU Xiuyu'?, ZHANG Weiqiang”, HUANG Yuhui*, GAN Xianhua®, ZHONG Chonglu’, ZHANG Huaxin'
(1 Research Centre on Saline and Alkali Lands of State Forestry Administration,Chinese Academy of Forestry,Beijing
100091 , China; 2 Guangdong Provincial Key Laboratory of Silviculture, Protection and Utilization/ Guangdong
Academy of Forestry, Guangzhou 510520, China; 3 Research Institute of Tropical
Forestry , Chinese Academy of Forestry , Guangzhou 510520, China)

Abstract ; [ Objective] To select convenient, accurate and reliable identification methods of bacterial wilt
resistance in Casuarinaceae, identify and evaluate the bacterial wilt resistance of Casuarinaceae germ-
plasm resources in China, and screen out highly resistant clones. [ Method ] Based on the screening tech-
niques of Casuarinaceae resistant lines as well as the identification methods of bacterial wilt in other
plants, such as Lycopersicon esculentum, Nicotiana and Eucalypius, we designed eight different approa-
ches to inoculate Ralstonia solanacearum into Casuarinaceae. The effects of using hydroponic rooting
seedling, twig, lignified green branch, lignified brown branch, bacterial wilt crude toxin, and root with

or without injure of potted seedlings in inoculation on bacterial wilt resistance identification were studied.
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[ Result] After injured root inoculation of potted seedling, the mortalities of different Casuarinaceae clones
ranged from 25.79% to 83. 06% with significant differences among A14, K18 and G1, 30 clones( P <
0.05). After hydroponic inoculation of lignified brown branch, the disease indexes of different clones
ranged from 2. 16 to 69. 48 with significant differences among Al14, K18 and G1, 30 clones(P <0.05).
These two inoculation approaches enabled effective discrimination between resistant and infected clones,
and had highly significant positive correlation (r =0. 856 5). Non-injured root inoculation of potted seed-
ling, hydroponic inoculation of rooting seedling and tender branch did not result in significantly differ-
ences in disease resistance among clones( P >0. 05) , and they couldn’t help with effective identification
of bacterial wilt resistance in Casuarinaceae. Inoculation of lignified green branch only resulted in small
differences among clones, and therefore it led to difficulties in classification and could easily cause detec-
tion error. The concentration of bacterial wilt crude toxin was hard to control during inoculation. Using
hydroponic inoculation of lignified brown branch, 53 Casuarinaceae clones were evaluated and 12 highly
resistant clones such as X1, 30, hybrid and G1 clones were screened out. [ Conclusion] Injured root in-
oculation of potted seedling and hydroponic inoculation of lignified brown branch are both preferred inocu-
lation approaches for identifying bacterial wilt resistance of Casuarinaceae. The rest inoculation approa-

ches tested in this study were not suitable for identification of bacterial wilt resistance in Casuarinaceae.

Key words ; Casuarinaceae ; bacterial wilt; disease resistance ; identification method; germplasm resource
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Tab.1 Resistance identification results for Casuarinaceae clones with various resistance degrees using different inoculation
methods
R FOMERIEF TR/ % KSR 1 5 5 T RRRL R R R 1 A
M, M, M, M, M, M, M, Mg
Al4 81.29+13.55a 4.01+£3.04a 0.89:0.22a 0.96+0.13a 26.69 £7.88a 51.87 +26.27a 53.76 +8.67a 40.28 +11.6a
K18 83.00+16.86a 5.70£3.10a 0.81+0.34a 0.89£0.22a 27.36 £12.55a269.48 +14.55a 60.50 +23.53a 59.48 +14.55a
Gl 25.79 +14.02b 0.00 £0.00b 0.86 +0.13a  0.92+0.22a 20.83 +3.11b 2.41+1.07b  1.89+0.77b 3.83+1.43b
30 33.77+12.32b 6.57 £4.51a  0.74£0.26a 0.82+0.13a 16.58£1.23b 2.16+2.02b  1.33+1.34b 4.05+2.73b

DR #KEE AL AR DB FHE AF7£0.05KFZFRBZ(Duncan’s i), M, : @& Y G HREF M, &
G RAF AR M, AR 3E AR D T N RIZEA M, OBAECE R AR M, AN AR R ARIEEA M AR D E R
KB M, HERGEXRGEHEFTRALFETEARZEMN M TEXRFEHNEFTRALETEARZEF,

2.1.2 RRESZFEAMAE FRSEH(E
2)  ANIF S i Z I BE A TEAROG , AT TR 0G4
ARSI AR KBS AR AR N N KBS 4R
IR 3 PR 7K 85 4 ol 5 HG Al 68 Oy 1 AR DR MR B
25 U0 K LA % R 6 AR RR B TS R Bt
HEENSHE UK,

FEFR D AR R SR A/ IVEL 2 K AR AN
R FE K EE B EAHE R LR S e ik

(] S A A 3 ARG, BRERAE /B 3 R R T 640,
il 4 Fh 4 J7 i (AR 5 AR O KT 0..800 0, Hor 4
ARA R AR S B /IS 5 K B S A G R
B3k 0. 856 5, 48R/ NS A PN K B 465 v 5 v il oy
KL o5 A ML 7 AR A S I R R O
0.889 8,45 &3 1 PLtkAEHIREKM XL 4 E Tr
TEXS AR AR UNE S BN A

2 ARMEETEHEREXIH

Tab.2 Correlation analysis among different identification methods

wEk M, M, M, M, M, M, M, M,
M1 1.000 0
M, -0.009 6 1.000 0
M, 0.446 6 -0.628 7 1.000 0
M, 0.542 8 -0.5750 0.793 6 1.000 0
M 0.809 9™ 0.001 7 0.4350 0.5320 1.000 O
M, 0.8565" -0.008 1 0.390 5 0.488 5 0.797 0™ 1.000 0
M, 0.8375™ 0.003 6 0.392 3 0.490 6 0.778 0™ 0.889 8™ 1.000 0
M, 0.8138™ -0.007 1 0.371 3 0.469 7 0.734 6™ 0.8296™ 0.849 1"~ 1.000 0

1) sox R AR RFEANK (P <0.01), « FRHAAK (P <0.05) ;M : &BL G HARIEAY ; M, : B E RAARIEAY M, - K
AARE F R RIZ AR M, ACE MR AR M, SR AR DR ARIB AR M B AR DR AR BB, HERERE
EREFHAMETENREBA M T EREEHETRARELT T WK,

2.1.3 FREIHEZFEULEE BIREEL
B AR B A S S N K B B Fh A A/
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FEER A1 85% LA I, i % 28 C L b ik
A28 N K B A T 8 5 1 X 25 B 1) B B R A
KA RN SR B A TR, $e R S d JE

TR T 1, ABEIX T BT s SR B EOK R 12
S d s HEECA B EIE H R R IS T
i S A AEAR , HAEARAE AL /N, AN 5 03 2%, 45 5
B TR 22 , 52 S 45 2R 5 48 B/ IVEOK B 5l i 1)
TR S d J BIRTHEAT UL, 23R T B A 3ty 1E
WO NIRRT LT RILA S fE

TR R AL S AT/ M = A ik 2
R E IEASE, MR R BT 0. 88 {ELIE I T v it 125
e KR 12 4 8 7 R 7 3R, AL 75 3R A e R e
VAMER A 5 ) FH Ao 98 KRR X L — UM 75 il T
SEA IR AR B AHLRE M R 12 ~24 h )5
SR TR, T 2 S A 20 U B O BB S I,
DAL P 5l R AEL B 2 2 o A 2 ARR B 7 A DL
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Tab.3 Comparison of different identification methods

Y Ik BAFRIS R R B g SR a g S Al SR
M, /S i E2 B b
M, ok 55 Z B %
M, il 55 e 1 %
M, il % 55 a 18 7%
M; ] 5 LB e LS B
Mg il % 54 o P b
M, FS i o LS b
Mg RS L a S B

)M, : &340 W A5 ARAERP S M, : B 408 RAARIEFY s M, K33 A AR W E R R IBIEAR M, SR AR IZ AT My kAR
BE MR A M, B DA AR AN M, R G ERREHEFHAREETE ARZEAA M LR RA N EF

AW AL T E N ARIFEAT

L LIRS DRl B AE /=
FERIE AR RGP %8 E 1 B 07 i, X 2 Fif
J7 I REREAT AL X Oy AR R BT RO & T REEAY,
SRR R F IR, HE R MO 0.856 5. #5Ak
AP AN DIARAE o K B AR AR/ IN B BB 38 A A
T ELVE AR BT R HUIE 5 T5 1, SR /M=
PN Tl T ML T SRR A e 5 vk
2.2 AKREREMRFFEDETFN

MAE FR TR, 26 ] Rs-M | Rs-GL-2 | Rs-H
BRRR , P RE R/ IV 28 AR I X 53 0 ARR 38 75 Fof
FOREA TR L 22 S Y L. A52R (3 4) B .53
ARSI T R 48 B AR % 225, W
R TCPE R R RTR R 5 TG 2R 114 32 A AR X A R
AR A B HA R B E ISR (P <0.01) , 53
AZIRTHERIRFRRAEO0 ~ 100 Z[A](£5) 12 .41
A.83.59 .65 K18 % Al4 Jotk: R TE Rs-GL-2 R HK

TR UL 100,388 5 d J5 JLFBrf /Ml A 58

T2 X145 °F-5,W6 501 [ 41 JotE R 7 Rs-H Fitk+

TR RV T 10;X1 45 30 2442 501 G1,503 otk &

TE Rs-M BFR FP 1 1580 0, oA AE IR , A= ROIR 3L

RAF /ISR aR 0, B AR, ANZEES AN P,
4 ARERERFERBAESHF

Tab.4 Variance analysis of disease indexes for Casuari-

naceae clones

AFRKIE O HBE M ¥y F
LS 2 137 122.469 68 561.234 533.09 "
PRcES 52 232801.181  4476.945 34.81"
JothZ x bk 104 58 764.009 556.038  4.39"
R 332 42 698.699 128.610

1) %6 £70.01 KFEFBMEF(FRFELRBRE L F
EHH) .
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Tab.5 Resistance identification results of 53 Casuarinaceae clones

AR R

THER RIR Rs-M Rs-GL-2 Rs-H SEREY Bt
X1 7R 0.0+0.0 36.4+12.6 3.6+3.8 13.3M HR
45 pirg 0.0+0.0 35.4+5.9 6.3+6.2 13.9M HR
5 pingEs 1.8+3.6 34.1+10.0 4.2+1.1 14.2M HR
30 %R 0.0+0.0 23.0+11.4 17.6 +1.5 14.5M HR
w6 ping 2.6+3.5 42.1+16.9 4.4+4.4 15.0M HR
B Pt 0.0+0.0 29.8+9.4 19.3+15.3 16.4M HR
501 7R 0.0+0.0 41.8+14.2 8.5+0.8 16.8M HR
Gl 7R 0.0+0.0 40.6 +21.1 10.4 £7.7 17.0M HR
503 7R 0.0+0.0 37.7+5.2 17.1+5.3 18.3LM HR
41 fE 3.9£1.0 45.1+13.25 7.8£2.3 18.9LM HR
Al %R 10.0 8.5 33.5£17.5 23.3 4.6 22.3KLM HR
Al-3 %R 22.0£7.2 39.0£11.0 23.8 £15.2 28.3KLM HR
fA] 2 & 21.6 £8.0 36.4 £16.2 35.2+14.1 31.41JK MR
1 Ginge 7.3+7.1 66.2 +£10.6 33.3£2.4 35.61JK MR
13 Pt 17.6 £16.6 93.2+8.2 18.2+9.4 36. 61JK MR
W iAol 44.2 +8.3 51.3+3.6 16.8 5.1 37.41JK MR
AT 2 Ginge 27.5£11.0 56.0 +12.1 33.2+12.7 38.91JK MR
A8-2 7R 10.8 £5.3 54.2 +13.6 58.5+18.9 39.61J MR
2 Pt 46.7 +5.8 53.0+15.8 19.9 +13.6 39.81J MR
77 Pt 17.9 +8.4 67.1+25.7 36.9+1.7 40.61J MR
K13 7R 5.8+3.5 56.5+9.1 37.9+13.0 42.6GHI MR
701 7 25.9+18.1 79.0 £19.6 23.6+8.7 42.8GHI MR
w2 Pt 23.3+4.2 83.5+5.9 22.1+5.8 43.0GHI MR
601 I 7 17.2 +6.1 88.5+9.25 23.4+4.6 43.0GHI MR
76 pingE 24.0 £15.7 90.8 +3.0 20.7 £5.9 45.2GHI MR
X2 I 7R 28.0+11.5 63.4+2.8 40.9 +11.7 46. 0GHI MR
# 20 Pt 23.9+6.8 93.6+5.0 11.1+13.3 48.0FGHI MR
12 FitE 39.0 £18.7 100.0 0.0 34.6 £2.1 56.0EFGH MS
105 Pt 36.0+8.4 79.3 £14.5 56.2+2.7 57.2DEFG MS
B R TE 37.8 +10.9 100.0 £0.0 33.9+13.9 57.2DEFG MS
4 Gy 37.7+14.0 95.2+8.4 39.1+15.8 57.3DEFG MS
VT3 7R 36.3+11.4 79.7 +8.5 76.0 £25.6 57.4DEFG MS
701-3 7R 46.8 +22.1 78.1£22.52 61.0+12.5 62.0CDEF MS
83 Gy 47.1+14.1 100.0 0.0 32.8+12.3 62.5CDEF MS
91 Pt 49.6 +33.2 80.0+9.1 58.8 5.6 62.8CDEF MS
L1 7 49.6 £32.7 80.5+11.6 61.0+15.6 63. 7BCDEF MS
A8 7R 41.4 £28.9 91.0+13.9 59.3+11.9 63.9BCDEF MS
34 iAol 50.0+0.0 71.5+4.6 95.7 +15.2 71.4ABCDE HS
Al3 7R 52.8+15.9 78.8 +14.6 87.4+26.6 71.7ABCDE HS
F9 iAol 52.7 +30. 4 81.8+23.0 85.3 +24.2 72.3ABCD HS
27 iAol 50.0+0.0 75.5+6.2 91.3+12.3 73.2ABCD HS
20 TR 50.0+0.0 86.2+11.1 85.1+23.4 73.7ABC HS
21 A a) 50.0+0.0 94.8 +8.9 79.1+14.0 73.9ABC HS
c7 %R 50.0£0.0 96.0+7.0 76.0 +23.8 74.0ABC HS
2 Pt 51.2+19.3 93.2+11.7 77.7+15.7 74.0ABC HS
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554 VT, 55 ARBTG5 08 T 15 LU B BT i B 93
%3¢ 5 Tab.5 continued
X LA GEEES \

JotkF b3 o — T Ty kg’
16 EYET] 50.0£0.0 87.5+12.0 84.6+16.6 74.7ABC HS
82 Gy 55.1+16.5 97.8 £2.1 73.2+1.8 75.4ABC HS
37 Gy 59.3+£8.0 92.9 +4.7 74.7+13.3 75.6ABC HS
G88 I % 56.2 £16.6 81.8+19.1 88.3+13.8 76.1ABC HS
59 Gy 57.7+£9.4 100.0 £0.0 76.4 +13.0 78.0ABC HS
65 Gy 57.9 +£8.3 100.0 £0.0 76.8 +14.1 78.2ABC HS
Al4 IR 50.0£0.0 100.0 £0.0 76.0 £15.6 79.7AB HS
K18 IR 72.8 +£19.9 100.0 £0.0 79.2 +£23.0 82.3A HS

1)iZs\ %6 , LA —AMRAKXE FEH, £ 74£ 0.0l KF£FREF (Duncan’s i) ; HR: Z 5, mEF 45430 vA T
MR P 30, J% 5 45 40 30 ~50; MS: P &, St 4544 50 ~70; HS: 3% 2, R 4540 70 A Lk,

FIF Duncan’s 3T 2 FLiR L B, X1 45 3
5.30 W6 2252 501 . G1 ot Rz [yt % 2
SRRSO T 13.3 ~17.0;20 21 .C7 2,16,
82,37 .G88 .59 J% 65 Jutk R IAI G B 2 5, e 1
F8HCR 73.7 ~78. 2, FIHT-HIREIR B A 2 E L
BKGIX 53 Iy SR m B (HS) (g (MS)
PL(MR) Kbt (HR) 4 AN (£ 5) , fiisk i X1,
45 5 .30 W6, 225 501 .Gl 503 41 Al % Al-3
R A EPUEER

3 it 54&ie

eV E NGRS NSRS R VS Rr e YN
FARBRE U T TS FERE . AN 7] 452 J7 1 00R
AN IR R, R4 v O R AR N
IKEE AR AR B TR DI 2 R 1 B DT Ik fE
oA RX I3 AR R BT G E &, vEw Al 58, 4258 &5
BB IEAG . X 2 AT LA, TS
Z R RN L I

BIFSE 4 B TR 1= A AR ) i AR P 21 S 0 5
R R S 7 A A O e 1 T B AR
Dk e A ik 2 T 4% % Solanum wuberosum'™ K ] %
T AR RGP R A RO U IR R
AL E A DIARAER I T R AR, Bt BIo
RIS X R RREAR RN T 754 B A
RE— E ARG, RERS R LR 1 A h e A 27 4R,
HAPURANER . X Wil R 17 AR S ARRR B
TREBITAP MRS il g 3 e A 5 XL T v B
Zo GNGHERIMAMR RN B W 2 05 5540 A
HIF 5 M AR A o

=5 PRI I, A PR B 128 o A R A 40 25 T
PR, 3R] RE-5 4 A 8RS 5 2R B AL A
KM KBV BERR S d S LT AR B R
JoPE AR )G 5 35 2 5, S B /N 3 E A5 2R A O

PEAR R ANEAE AR E KSR 5 bk,
HEEE S F 4 T 5K 85 RS A 401 2 ) 2
PR AR — S GE M . EEY BTN N A
ANEARLIE T A RR B AL e P 4 HEE AN
SRR /IR FRERAE AN, AN 55 %, 45 L
W2 AR T o

H 2 Dioscorea esculenta'® | 7E&F" 14 Ara-
chis hypogaea* S ¥4y ¥ A ) FFI 75 M B ML 75 R AT
PO TS 0E , A I 5 Hh o bl TR A B 2% 6 A PR 35 4 1k
AN EAT SO P, LR s H R B 2R AR 0

SN, A58 5 F 24 HETE 4 AR, 5 Tkt

AN MCCEE AN RS R E AR
MR Z5 AR, DF9E R LA ALA% 0. 22 wm Y4
b U8 A 5 2 3 D o A M B R M RICR AN, A5 R
FHREZOWE A ICE 12 ~24 h J5 K E A, b7k
WA IE AR BT AP0 58 AR IE T

A5 ) AR A /N 2 7K B 42209, %) 53 1y
AR E R R T POV, ik th X1 .45 F- 5,
30 W6 2432 501 \G1.,503 41 Al Jz A1-3 2512 {5
FUAPEL, XA A] S BUAT B 47 M A4 2R B 400 Fh A
ML BN A G AR IR B A58 F Fl PUE o e id 55
Mo BE Bl 248, IR & 0 AR B BT
TotER Al4 (A13 Jo A8 Hi vk B i B AIG, X 5 A% Bt
A E RIS e — 2 X — Tl e 5 G
PERBUAC, — Il R S EM W EA SHEY) .
WEE Rk, R A8 e

AR T Rl A — ™ 5 3, {HE H FTAH G
WFFEAZ , EE e — B PR | AT 5 R 0 e il oy i
WA LGP IR T I, Ak, PR Y 07 1k 45
WXELL A N R, BARBUR IR 2 A HiB R kB
GBESE AN, Fr LA 42 10 0 16 = 3R L B 3 PR A RHE:
A JE ) — 5 5 ol
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