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The Tolerance Ability to Low Temperature of Radopholus similis
Reduced Cultured Longterm on Carrot Callus and Recovered
Rejuvenated on Anthurium andraeanum
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Abstract; The enduring fitness to low temperature of six isolates of Radopholus similis from ornamental
plants was studied through longterm culture propagation on carrot callus and rejuvenation culturing on An-
thurium andraeanum. The tolerance to low temperature of R. similis was determined by culturing on car-
rot callus. The results showed that the tolerance to low temperature of R. similis reduced after successive
culturing on carrot callus for six generations, and the survival and fecundity decreased significantly. After
rejuvenation on A. andraeanum , the survival and fecundity of R. similis could recover in different de-
grees, namely the resistant capacity to low temperature was enhanced. The tolerance to low temperature
of R. similis was different in longterm cultured carrot callus according to the varying nematode groups.
Similarly, the degree of recovery of the resistance to low temperature was also different after being cul-

tured on A. andraeanum.
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FHLZEFLER B Radopholus similis tFR T 25 25 FL
Ay, P R PR R AR e S e . e [ A 1k
BErAEI R e A AW, o [ R 2 TA Y H R &G
JEPEREY) A7 AR 2 . 24 SRR T 48 U] (Nemato-
da) 2 BiF M ( Secernentea ) | 3 J] H ( Tylenchida) |
%I AARL ( Pratylenchidae ) | 25 L& Radopholus[l] . FHA
L A BT, OO A EAE Y A 250
it 23S TUAE , AR B 2 L2kt B 25 WL B R 10 5 |
e AP o LB R R T s E T R
T BH IR dU i — 2B 5 HOR R 3 00 AR AL %
FLER U A= W 2 e O B R B 3 T vk R AT
WEFE. H TFE AT AL 28 FL 2k HURIE 53 T FH 119 48 L
FIHEY A AR50, b iR 2 2 8

MDA L. o A TE KN TR 3R Tk AR
Yo R A5 J7 T 9 284k, PROHCBT S8 80 2 | A f 4 21
T BE TR0 AL 28 FL 48 AR 2 e PR B S ) K AT
BT 2 R 4k B R G AR W R, XIS i
HAEIR IS AR PR B AL S ) B A R
F14) 4 i it LA 2 S T R e A DL 2 L £k
HALER BT EE R, 7E AR AL AL
2 M B A P TR 1 DX PR o HC T A1 UL B
1585 PEdAE AR L ZEFLER R B B i 1 R
24 ~30 °C,fEHE, EEEAR T 12 CH, HxfE TR A7 ak
S, EN [ FpORE Y AR 3 A6 1A 22 . Elbadri
SEURGE MR FLLR A D A2 S0 1 A Y
TS FREE R 25 °C AEHEARY 17 et HoA 3 A Fh
PERTRATE 15 °C AT %00, BREESE S0k [ B M4
AIAERLZE AL L 10 AR R TR B 0 6T 1 I
RIAE 10 CAEHE 35 d Ji , HA G R 134946 iir B (H
SREREFETE A EHH ; 75 8 °C B 15 d J5 A 9 ARl
REAAIT ALBE 25 d J5 A7 8 DFHREREAEIS , Ab 38 35 d U
A6 AFREREREAATE. AL ZE FL R UG IR Y E
RRE T HAE FASRAAE T (0 Mo ERL A3 A v ], B 1) b 3
], B R IR RN A b IX, A5 A% A TR A AH
Rl 2 FL Lk He (9 TR IR T B8 T 2 4 e i 4 R 7 3R 58 A
P KR BEd 550 A1 3 Bl Y Ll ARS8 WA 1 AE
B NAOZH A A I IR0 AR DL 2 FL 2k HUm G I BE
FIRYFEN TG4 Rt gk — 2Rl A 53 R0 A b 5
AL AFRE AR 22 FL 2 R TR IR BE 7 , BIFIR &
A1 IR Bt B et A

1 #RETE

1.1 iR FLEL R Fh B
PEKAR L 5 L e AR D AGE ¥ 1) DA 358 WL B¢
T EAGR, h e Al R SR 2 BB = 0

YEITERA S N AL L RTFRAT (25 C) . iRk
(49 6 AT LK 1. FF1 6 FiE RSO1 ~ RSO6
A PR B 41 22 Anthurium andraeanum 8 8 H %
Jif5 5] RSAL ~ RSA6 HE{A, SR 5K RSAL ~ RSA6 #f
o TE A S b A Bk SR 5 6 AU1R F
RSB1 ~ RSB6 #f{A, RIm} KR RSA1 ~ RSA6 FE4AR 43 51|
FEFPBIZLEAR E AT 2 OROH B 45 3 RSC ~
RSC6 HEAA. 2 YA Bas Y e il % N 04T, IR N
25 ~30 C.7eW1% MAi 2 g AL 5 fL
1) 5% Stoffelen 2.

F1 HHKBECIF AL RFE
Tab.1 List of tested Radopholus similis populations

ZE A SRAET 1]
RSO1  41% Anthurium andraeanum 2004-12-30
RSO2 FLAENTZE Calathea makoyana 2005-03-24
RSO3 #{FEZ% Chrysalidocarpus lutescens 2005-03-24
RS04 FLAENTZE Calathea makoyana 2005-06-08
RSO5 & S+ Howea belmoreana 2005-05-18
RSO6  KIEGATE Calathea zebrina 2005-05-18

1.2 HEMNEFFLE A RERiE s R AR

%% Moody %' Fl Reise 25" 77 4, £ EL 12
H 6 em BYEEFEMLA A5 8 N AL AR
T, B A 5 L 24 S RERR 43 B BRSO
SMEHL, A 1.5 mL BRREER ZHW(2 /L) 3 h
PEAT T IEFE , HIJCRK IS L 2 e, 04k B3 i
R N A, I 0 B R R L, A
25 CHYREFRAA T AR S 4, R E R A 12 C
AR SRR T BB 5 35, B BRI 10 A TEEAE. 30 d
Ja AR S AN EE YR Gk R, A
BRI AN 5 AT 5 A 25 C 11 46 vh gk e 2
B35 50 d.

JERER LR R R B S 8 D 5 4 4
W AR O AGE = 89 3 R K $E 10 s, [BIFE
5s, R 3 W K BEHEE 15 5 AR P WGE T 100 H
(fL4%£4 0. 150 mm) 500 H (fL#%4 0. 025 mm) 44
i , AR B ok 5, TR shyse i 4 500 H i
Lk U BAR R O A, FE IR AT AR T
W1 L 25 BRI AR FR L, 7 885 T 43 50
Ge ey A &y sk RO R, B 3 WORCE
(L, SR JE AR 52 25 B R AR 3 11 4% B A g A 1 i o
S R
1.3 BUEHHF

1 SPSS V13. 0 4 ub B AT AR e B, I #4707
00T, JHRB A5 28 B 246 30 7k (DMRT %) , 76 18
FEIKF- P =0.05 FEATLE A, B RIER(SE).
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Tab.2 Comparative reproduction of different populations of Radopholus similis on carrot callus for 30 days after inoculation

with 50 females, incubated at 12 °C

ALY e e iy 4 b AR ZItEC
RSO1 35 +1.20Bab 0 +0.00Aa 0 +0.00Ab 0 +0.00Cd 35 +£1.20Cc 0.70 £0.02Cc
RSA1 36 +3.84Bb 0 +0.00Aa 8 +5.60Ac 54 +4.63Af 98 +£5.71ABe 1.96 +0.11ABe
RSB1 49 +3.74Abc 0+0.00Aa 0 +0.00Ab 42 +4.35Bc¢ 91 +7.52Bd 1.82 £0.15Bd
RSC1 54 +2.53Ac 0 +0.00Ab 0 +0.00Ab 59 +3.57Ae 113 £4.39Ae 2.25 £0.09Ae
RSO2 28 +1.40Bbc 0 +0.00Ba 0 +0.00Bb 0+0.00Cd 28 +1.40Cc 0.57 £0.03Cc
RSA2 35 +5.39Bb 0 +0.00Ba 0 +0.00Bc 378 +3.83Aa 413 £2.23Aa 8.27 +0.04Aa
RSB2 46 +2.31Abc 0 +0.00Ba 9 +3.61Aa 58 £3.00Bc 113 £5.27Bd 2.26 £0.11Bd
RSC2 48 +£3.18Ac 9+3.61Aa 0 +0.00Bb 54 £3.75Be 111 £5.96Be 2.21 +0.12Be
RSO3 26 +3.56Chc 0 +0.00Aa 22 +0.49Aa 317 +2.99Aa 365 +4.73Aa 7.30 £0.09Aa
RSA3 53 +4.91ABa 0+0.00Aa 25 +4.25Ab 110 £3.75De 189 £2.29Cc 3.78 £0.05Cc
RSB3 42 £3.75Bc¢ 0 +0.00Aa 0 +0.00Bb 130 +10. 09Cab 172 £12.49Cb 3.44 £0.25Cb
RSC3 62 +3.92Ac¢ 0 +0.00Ab 0 +0.00Bb 172 +4.28Bc¢ 234 +3.10Bc 4.68 £0.06Bc
RS04 42 +4.63Ca 0+0.00Aa 22 +1.58Ba 107 +4.32Dc¢ 171 +3.98Db 3.42 £0.08Db
RSA4 57 £4.23BCa 0 +£0.00Aa 46 £3.49Aa 286 +8. 16Ab 389 +11. 88Ba 7.78 £0.24Ba
RSB4 72 £5.21Ba 0 +0.00Aa 0 +0.00Ch 141 £9.40Ca 213 +7.61Ca 4.26 +£0.15Ca
RSC4 236 £10.60Aa 0 +0.00Ab 15 +6.12Ba 224 +7.16Bb 475 £6.45Aa 9.49 £0.13Aa
RSO5 40 +2.77Ca 0+0.00Aa 0 +0.00Bb 133 +10.33Ch 173 +12.28Cb 3.46 £0.25Ch
RSAS 36 +5.71Cb 0+0.00Aa 5+3.10ABc 215 +14.58B¢ 256 +12.15Bb 5.12 £0.24Bb
RSB5 57 +4.87Bb 0+0.00Aa 0 +0.00Bb 124 +7.51Cab 181 +6.41Cb 3.62 +0.13Cb
RSC5 100 +7.02Ab 0 +0.00Ab 11 £4.77Aa 283 £6.46Aa 394 +13.23Ab 7.88 £0.26Ab
RSO6 21 £3.57Bc¢ 0 +0.00Aa 0 +0.00Ab 0 +0.00Bd 21 £3.57Cc 0.42 +0.07Cc
RSA6 22 +3.23Bb 0+0.00Aa 0+0.00Ac 136 +10.77Ad 158 +12.73Bd 3.16 £0.25Bd
RSB6 29 +£3.37Bd 0+0.00Aa 0 +0.00Ab 116 +6.48Ab 145 +8.51Bc¢ 2.90 £0.17Bc
RSC6 63 +5.62Ac 0 +0.00Ab 0 +0.00Ab 127 £5.89Ad 190 £5.27Ad 3.80 £0.11Ad

1) APRIBEHAS RELGFHESE, X PR —AHARZRALEGRINKLESLAAMRARE FFHAFEP=0.05
RFEZFREZE(DMRT %) ; AR A KRR AFGR S KBS LEAMRANE FHEERFEP=0.05KFLEZFR
2% (DMRT %) ; 2) RSA B4k RSO Bk £ 40 ¥ L 5 W45 75 P4 RSB Zf4k 4 RSA KA ¥ M AR L3257 P7 13, RSC
AR RSA BB E L H BHHMMA; ) F AR R =0 B R REM/BHERE.
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days, then transferred and incubated at 25 °C for 50 days

£3 HEUFALHARFEBAEI2 C30d5HBE 25 CEH#S0dphE"

Tab.3 Comparative reproduction of different populations of Radopholus similis cultured on carrot callus at 12 °C for 30

Bl 5” HE iy ey 4y b U L3
RSO1 6409 +317.90Aa 606 +18.70Ch 5 828 +297.03Ba 5068 +131.96Ca 17911 £311.87Ca  358.22 £6.24Ca
RSAL 6845 £110.22Ab 1 634 £54.37Bc 6484 £172.49Bd 5632 +£75.19Bd 20 595 £259.00Bd  411.90 +5.18Bd
RSB1 978 £51.62Cd 461 +24.62Cc 3 548 +148.04Cc 658 £26.67Dc 5644 £181.48Dd  112.88 +3.63Dd
RSC1 4011 £156.60Bc 1936 +115.26Aa 17 669 +860.29Aa 7 374 £250.39Ac¢ 30990 £697.66Ab  619.80 £13.95Ab
RS02 2 588 +156.75Bd 329 +42.58Bd 2387 £117.09De 2233 £129.78Bed 7536 £190.74Cd  150.73 +3.81Cd
RSA2 4 046 £157.25Ac¢ 671 £25.44Ae 3253 £122.93Ce 12 583 +483.95Aa 20 552 £560.31Ad  411.05 +11.21Ad
RSB2 1 440 +£81.45Dc 680 +26.42Ab 7737 £273.68Aa 1 468 +88.42Bh 11 325 +£375.95Bb  226.50 +7.52Bb
RSC2 1 986 £82.77Cd 749 +65.46Ab 6 183 +448.49Bc 2182 £115.69Bd 11099 +518.26Bd  221.99 +10.37Bd
RSO3 4 347 +£172.59Ch 481 +35.28Dc 3243 £181.78Cd 3410 £80.01Ch 11481 £259.71Ch ~ 229.61 +5.19Ch
RSA3 7170 £331.30Bb 2399 +155.43Ab 9 255 £263.32Aab 9105 £174.07Bb 27929 £751.65Bb  558.57 £15.03Bb
RSB3 2197 £163.19Db 454 +24.21Bc 1 844 £96.38De 537 +28.35Dc 5032 +£251.76Dd  100.65 +£5.04Dd
RSC3 11 818 £497.49Aa 2 162 +218.56Aa 6 145 +492.14Bc 12 266 +682. 82Ab 32 391 £545.42Ab  647.82 +10.91Ab
RSO4 3653 £133.05Cc 465 +24.53Cc 4978 +191.35Ch 1923 £134.36Cde 11 020 +249.78Cb  220.41 +5.00Ch
RSA4 5830 £279.80Ab 1442 +98.74Bcd 7 661 £381.85B¢ 12 125 +700. 63Aa 27 059 £980.22Bb  541.18 £19.60Bb
RSB4 903 +£37.39Dd 643 +41.74Cb 6 755 £271.86Bb 537 £35.31Dc 8 838 £331.32Dc  176.75 £6.63Dc
RSC4 5003 £194.62Bc 1908 +75.90Aa 15038 +1 025.01Ab 7928 +472.19Bc 29 877 £733.08Ab  597.53 £14.66Ab
RS05 846 £20.70Ce 243 £12.21De 907 +40.92Df 2 531 +88.09B¢ 4 527 £101.09Ce 90.54 £2.02Ce
RSAS 12940 +992.21Aa 4 014 +157.54Aa 8 432 +368. 67Bhc 5 633 £406.49Ad 31020 £479.18Aa  620.39 £9.58Aa
RSB5 1 439 £25.64Cc 657 +45.31Cb 2 587 £86.09Cd 1 181 +£94.93Cb 5 864 £90.79Cd 117.28 £1.82Cd
RSC5 4978 £299.30Bc 1817 +152.75Ba 15 026 +753.51Ab 2626 £197.85Bd 24 447 £1 005. 15Bc  488.94 +20. 10Bc
RS06 3 099 £252.90Ccd 852 £25.60Ca 4167 £203.71Dc 1 818 +76.54De 9936 +513.60Dc  198.72 +10.27Dc
RSA6 6428 £305.99Bb 1292 £86.58Bd 9819 +362.53Aa 7043 £233.97Bc 24 582 £651.08Bc  491.64 £13.02Bc
RSB6 3077 £129.92Ca 1218 +106.28Ba 6208 £428.84Ch 3781 +243.63Ca 14 284 +415.29Ca  285.67 £8.31Ca
RSC6 9026 £476.21Ab 1983 £127.89Aa 7 559 +594.23Bc 21 770 £956.28Aa 40 337 +£1 929.96Aa 806.75 +38.60Aa

1) APHBEAS RELGFHMESE, L PR —HBERRABALEZGRINKIESELLAHMRAXEFEH £ FE P=0.05
AP LEZFRBE(DMRT i) ; AAFEALERRAMABHG RS 4 BE LLAAMA DS FHEHEATEP=0.05KkFELFR
2% (DMRT %) ; 2)RSA 4k RSO BAAR R4 ¥ L H 570 P /% RSB B4R RSA BREN Y A4 AR L3554 F74% ,RSC
BRKA RSA B BT L B ) F AR A =0 R REM/BHERE.

YA b B FE BRI BEAR RSO FIZ2 1 a5 X
FERA S N AT L2 b L % 6 AR R RSB [ AH
O PR A K, 7 2 B A 2 A B AR RSC
RSC3 RSC4 .RSC5 HI RSC6 H. RSB [ AH 17 #4225
Tk, BER RSC1 .RSC3 \RSC4 F1 RSC6 . RSA i #H
MR BAE K, X ROALE AR T EAHY) LR OH
B AR AR AL 2 AL HRR 43 AR LA DI 7 5 4K 7 473 4
2 135 B AR, DGR B 258 IR 4R e, B0
B8 PR SR B T v, AT LA R ) 2 A A A oL 2
FLE BT e g m /N FAE B AR A A A4 LK G
FEI, BIVET 2 BRI BE 7158 T )5 4. 7EAH R RE 77 4b
PR B 5 i K% 43 5l &2 RSOL , RSA5  RSB6 I
RSC6 , 5 /M43 3 & RSO5 RSA2  RSB3 #il RSC2. fif
A LR 2 FL AR U 19 BB A5 50 KT 90, %
FA AR R Y A2 RSCO , /MY S RSOS , 3 15 At i
AL ZEALER H A4S B AR Al i #0 L K. e SR AR R

P, — oA s R Y R R, LR I
FIGR , e R A L RN

3 iRSER

RS R, AL FLE R Z RORh A W 2
I B a2 S 300 i 2 B g AR e, ARGl T B AR A
FEFERE ST ] R, i o 72 A AR % By B R
ACBEB S AR T LR A7 M SR RE 7 W) M o 5
WA, FEB IS A5 4 2 I 3% 2 15 97 BT R AL 4B
LR, DRI AL B0 it 25 1 5 1) BB AE 1K R
FERE , W /N T7E [ AR B4 LA SO i A
UZFEALL L. Al W b @ 4 40 b R 2 s 5
WA T FH AL 2 L 2 LAY it AR 3t RE 0, e i 7 B 9%
A FAEY) b S BB, AT LA [ A R b R S T I
HRAETT. HLIEAE R WA TE.

12 CH;57 30 d Jo , Al 2 L 6 AP
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AR AR (RSO) A 3 A HBEAF TG AN AE Y
BHL G5 1 B 6 AN HEAR (RSA) AN ALER BEAF I
ANIGGE 0 H AT S ASHER A S50 R T AH LAY
TERGZHL b SE R IR IR, PR 28 1 S il
B 22 BOAE b BE 7 AR IR T B 2E 7 A B0 /R ) 1
B, 22 2 YDH Y RSCL \RSC3 \RSC4 \RSC5 Fil RSC6
FEAHI Y RSA B AR 77 SEAH RE ) o, R B2 5200
AIAEAEZEAR IR T 9 A= A7 F S5 e ) $2 v BE R A
o S AR A S v R RS R R R AR ) A B
38t A% 1 o A BR B8 25 . I i) AR DL 27 Lk i 4
M FRWES R I 5 A AF BA R ) T B, &7 1h
HART ELE BRI E, H S AR ) U 2K
52 A HGERR I TR 3% 1Y A2 ) S A RE ) B AR mT
BE S B IR A S H ARG TE S L 5 L2k
WAEA A A 2 15 57 e BEAH e 1 B AR, B
XI5 E A SO R R A K, WA Frit— 20
T

Fallas 25" 5% % BBl 5 FL G e 15 C )
ARREGERA S b Ui 41 20 L B0, Elbadri 41 38 ]
Il AE 1S CTF A DB AT DIFES 2 b i
P b kA7 Sl AP g 5 2 b A 21
2 ER IR SRR FR R ETE 12 °C 55 T A AT LAAE
A N B, A HARE EM Y E A
BT A A RETE IR B T . PR AR B2
FLE H AT I BE 1 A B 58 R ) TEMPRE R AT R K22
S, X S RVHE R N FERETE RUAE R AME SR A G,
[7i) o AR S0t R B A% A b ] B R AL 2 LR R R E L
A B T A T BB 7, 336 A 8 DR AE A 0L 2 FLER
(RIS AR E AN PPl O A= M A A 2%

Sk BFLENTEE Calathea makoyana F) RSO2 FpfE
ik B 5B %% Chrysalidocarpus lutescens fY) RSO3 Fif
B SOH B0 5 IR A fF S e 0 5 KRINTE R &
N AT 2 b R SRR A U AR A A e ) i A2 Ak
/NIF( RSA2 > RSB2 > RSC2 > RS02,RS03 > RSC3 >
RSA3 >RSB3) , iX J& 15 15 SO AR Y 21 %A 2 H I IR
A B RRE N TE R G, A TRIESE.
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