EYNEERGFEERAXBRERBRECRE

BEE ERR

w =

AR T BRI IRBRE RIS R O R ZED BRI - RAARIERIREER O AR R < H S - 2
TRERAR R RS ER I ZRAU R - REBR I ZROERO S 7E H IR EE258220°C » AHENEERE80% » S ££10,0001ux
ZERFET - BHSRE - NERKPEERERE(X 107/m], Sml) - EEBRHEE - FHTRES
BIF10mM, SmM(ELI2:1) - pHER78K7.58F - FRBR B BHEER ARSI RIARC RA B F 52 2 N - AR
TLERME - &5 - SPlETEAI2:1 K - REEHERORARZBEE - TEHRE - SFMETEA 115K
Z1/4 - TIFSSS - ST EEBI3: 1R 2 1/3 5 5% [ BT L3RI - pH 67017 FRARVE B B RUAR & RS RARE -
{ESpH 5K} 1/3DARpH6.58F:2 1/2 » BUNE BRI pHIE R 5 - SFEET LEAI R RAER - R B IR B B AS3R
FZRAE AR Z BREETT - B BR L BRI RS R I £ GK0.5%-2% (E&LL) - ATERH
FIRBERRAE -

B - EYER - R -

Sl

Bl

TFIERHEYRRER - BEX DRT - EERRRNRE BEESHECH200F/IEL - E18784F -
Woronin ¥ EL 88 1 it Plasmodiophora brassicaefE 1R %88 J5 (clubroot) 3§ 4= 1Y 3 & /4 4, » IngramF{] Tommerup
(1972)1®) REHAP. brassicae WY4TESE » WA SEAHBE AV ERER - L4 V5 5 2 b B A5 BE AR R 7 T (haploid resting
spore)EE A= i E fF (zoospore) * BAF ERIREMM - RS HMEI4ERAEER - BiARRIFEMRT
- FREEATEERREREERT KMEG  “ERARY EESBREFRAER » FENIRIK
[EMME - BEARTMEAER CRESH - BEIRE - EXREFREERTREKEME - LITHESH - H
RSB EARKRAT  REYWIEC - RBSBER > BROEKEA LSS - MHEERTE;
Macfarlane(1:22:23) + Tkegamig2Dobson(12) L & Naiki?® % SR B & i R B2 /A FERRII AT o EHRMIREERY
Rk - ERFEEYZ RS BUERIR RS - HREETRERFTR B B BRI/ 53 A b Eis i B A
BEGE FERBOKIESR S - MARER  BER/D - B/ - ZRER - H+FHERGERNERR
RS - BRTEE K L E R IR R E GBS  BRRET0% UL BFSEHs -

TFHERMRBRIRE - — RIS - FRE T EBERE DREE - ATEECRREGREREFEN
HARBIEHAMNKE ~ H57 - 5E - 5H - 338 - BEE - £2 - Rl - BEF - BERGREME - H
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BRER ~ H777 ~ PR - TERR L - BB B AL AR B R LS B L S R - B KA R (1988))
fRHPKEEST ~ FTEIL - B AR - BAKRM R ZHETS B EARERC HEBH) ECD 16/0/0 B »
RBYR - KB - B ILRE SR LM E E BRECD16/0/315E % » HPECDI6/3IHAABRERFENRIEHE
Bbg T FERERIBE  BERA9BO)VFAZMER - Bl - BH - Wil - FR - SRRACES A AERE
TR L T EHI T AR AE 0 e T IR ER R IE R 22 1 M 855 BRI N T 3858 - HorhpHIE AR BN F 1
B2 ARAER - T RpHAER 7400 B - RIR RARBDR R 4 © MBS S BRBREEIEEREMEM
EIEERIEL210mg/kgll BRE - AR T 2 HANHICO) - RERES . L8 pH MO RET.6 - LK
M5 & B IREE6,000me/kg Ll b > HHERBRIRLE - B+ 8BE 5 iR HoriuchifHori (1980)192 #4; »
RN 37 MER B - pHIER B A LR A FHRE MM EEHEEREAC ERTRERE SR
B + SpHIEE 7.6 - HARMR < RYFLEEE BECD » 14+ Kk & BIRB R R I R
BE - B EKSEBHMAKRI6KE - HERRERED  HBEHAIRE+HKS &R0 AT
- BAKERARREE - Kato % A(1983)IVBHAERAZEHRKEE - ERBEZHE KT A
B pHEEHE » +Hh§F  S$EEREUFIYERERERIER®)  MERKSZHE - £+
T B GE & B H pHAEMIH 42529 - 75 H IR T » AR 3R Tamura(1977,1974) G230 JE i RS &
H IR AR 115/ - SRS ER B ZRARBRR AR R > MERE B AR 6,000~12,000lux K
R BEEIFRRRER 3~ 16/ NFRIRBRRERE - BEHE © 16CLLE - I REMIRBREREE
AT % 24 CRRBAIRBRRERR » 28 CRAAE TR  ILRAEBMERER TR - 8GR RTRH
WK K2 - IR Datnoff (1984)VE AFAZEMRE - EXEERE - CREREARCRERER
B Z K - DBRERERNSIT - SEBERMY - MERACTINE I UEZKE - 5HE - HRK
R I S E - RERYE T2 RE - RILFERERAZEN  RERESILFAEERCE
BENBAR BEWAGGRCE  UREFAR - Mk EBEFTFHEPHRRNEREE - A5BREERR
TEBERERRHE T FREMRERBENEE - DSRAHLRIED R T REFERERNBRER -

MRRAE

—. TEpH? K&, ? Ll ERFHBEFEERARRANBR R
ORERA K - 58 - BREERSAS B8 —ImIUBEEM ME ) - MEREREF(EkkSE)
BRWES] > S2 > 83 RBRE AT R RR RS R 0 2R IR R L @RI )
S1 : Ca(NO,),°0.005M ; KNO,°0.005M ; MgS0O,°0.002M ; KH,PO,°0.002M -
S2 : S1+CaS0,; 0.005M;
83 : S1 + CaS0,,0.005M ;CaCl,; 0.005M,

S1, S2, S3EWFEANE92uM HBO3, 18uM MnClz, 0.64uM CuSOy4 ,0.14uM (NH)M007,4H20, 1.5uM,
ZnSO, 1.3uM EDTA-FeZ% BT - [ B[RS HMacfarlane (1958)*2FIMyersf1Campbell(1985)(26)
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TR R AR AT F 2 B R T Hoagland f1Snyder 8 B ¥¥ -

OB A& - SEE B e #85E A Whatman No 4253 8 MKEF - RESIREREF100% 0 BEREEE
mrp - S3RIERCAAIT T R EER - SRS - B HE251 2°C ; &[E20: 2°C - 801 5% FHER
B > JEEE10,0001 1000 luxZ £RFEFIEE » BE%K/\KEPUMERESMIE 1x 107spore/mlZ FRE 7
FHEFRER  —IAEE - MEHREE - SR 144/ NREREEDBHRIRR - AIFAA (18:1:1=F:
VKBEER B AR EE > F10.0596 acridine orange #eff > AR EREMMSELA100ASHIHIH AR E < B
;I\%ﬁg(ﬂ)ﬁl) °

OB - =B BIKA0.IN NaOH 43 5IFAEEpHIEES, 6,7, 7.5 WUFER[EpHfE - HiHE1-45S1
pHIES, 6,7, 7.5 ; 5-8£5S2 » pH{HES, 6, 7, 7.5 5 9-1255S3 » pH{ES, 6, 7, 7.5 ; KA SN BE1I3EARRE
o SRES="HH -

OFEESEE -

LAEB14K %  SREKIROKAEHEREREERE -

2558 \ K% #:8E1x 107 spore/mIAREHI T IRIR IS mitk » BERETL 144/0NEF - IN= AR R DIFAARE E -
0.05 % acridine orange #iff » DI CEEMSR R 100/ZE % » ST EREFF 5R0.244mmEE B 2 R R »
SZ AR B R o AP -

3R RIRARFBGEE ) - HICERIBESRO R, KIBREE ) - §5 - SR FERAEBEE) -

=, RERIREATERE L ARERERER AGROAREHRRZEE

OB - IR 3 - SRERETER)  F LK -

OB A1 - SRR 18 > HEFH0.5% > 1% > 1.5% > 2 % » 2.5% S HBARARENE L HIK » YRS
THREHER AR ZEHE > U2 EE  SRERERERET ZF  RBERSOX -
SRR BV OKE @ MERERITH - BERGSKEREITOKE » AEHREREY -

OERES T -

L4347 £ 8pHE ( 1:1 A+LLL ) - EEEEER L) - HHE S B&(Walkley-Black) ~ H34E#E ( Bray
No.1) ~ $8 ~ 8E - $£( Mehlich No.1) ~ #% ~ 4 ~ £§d ~ ££(0.IN HC1)® -
2OMTER RIBR P RERERBL)? BCECEBRLE » $HED) - 8§ (KBXED -~ 65~ SR Tt
%) % - & - 81 - SEON HCHhHE > R FROEEHlE)® -
3SRABREEHREBEREE
BN AR » DL FAARE » BHRSIUEBEBR 1A S EZBRRIAS - DIZRBEKEEE » 0.05%
(acridine orange)§etaitk - FOLEMBE T > BREEBEREBARRWBERCOD .

5 REART i

—. FRpH? R#HR? Lz ERBHRBEREAGRARRRA KR

HfA Myers f1 Campbell®) &K H {22 EHIRRERAE R 20 » A LM pHT.2 DL LEIEH
FIRERORIRNRE - A HRPENSERR - TREAEREFIRERNRE > REHE LNRER
BSH I pHT.6 » B E EEEE(6,000 mgkg Ll b HE - HARER (B ETOBRE
AHABRENSH A ILRIE - RAERMPHESI HIRAAE25E 2 C - HilRFE20£ 2°C - HIFEAE10,000% 1,000 lux
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JEP. brassicae ERIBFEGEMAET » FIAARE pH ERIGFLLAIAREZ BB » LRETP. brassicaelZ
ARSEREFIRRNEE - SERARESRETREREERMAET /AKX > #E5ml &1 x 107spore/ml
R E AT B 1440k SEEE KR ARREREER ARNEE » & Hacridine orange
geth o RSB » 760.244mmiEF T » S1(55 ~ $7Lt 1:1)fEpHS MR T » HARR PR
WEEANEERS » FH=E124 - fEpHOZ -1 - BISGETRE - FISER16(E > pHTRFEEESF
¥3{H - ARTEPHT. 5K SRR EEANEE » KERIE - Fi9E2E LS  ERRpHSKEARE
TEPHSHIRIF T » IS5 2 B3R IN—£5(S2) » RIRRIRE R AR R B E - PHREREE - R 3E=E211E -
TES2(PESEL2: DB BIEMGT » BroHIEAZTRTSHHIBEFEESANBRRREEYD » FEEs—
=0 MEFES3 (SEFLE3: DB RGRGT » IRERESANRREE & FEEoHER LA mEN - pHT.5
FRER SR 68(E » L FTANNGIE B — N F R B RREE AR R - ERpHEES - S5LLAIRIN T
B EIBREAHTEE -~ S7HLA 2:1 K BEBRR o HEREERT 57.5 - HEEHIRERENE
A W FEpHIERS (7.5) K5 & BB % (S3) » MEEREMFIERE R ARRHIBERGR]) » thEEMyers
A CORFFeAEESEEEE 2.5 mM » pH > 7.2 BIE[HI&] P. brassicae HIEARE - i A fRIETE
BSBEEAGKEME » RIMEEIHRERERENEE - REREIEARR - PHHEHR
REORERKR » TREENEZROCE (R2. 3) - ENEPERRBRSRSEGRI~T) - S2HIS3
R B AR R B 2 B (T 39%95.6 mg/g)ESIREE (FIIHR7.7 mg/s) K > BRBRRFHEEAE
i ERERERAERE - EBUERABN SEERE (R4 BRRFHSEEINNE RS
R - HEESESREL 1:1 (S1) BREEPERST S BS59.4me/g » $ESFEL 2:1(S2)BR EEAEARSF & &53.5 mg/g
B SESREL3:1(S3) IR EMERRST & B 44.4 mg/g » FREEHE - BEIENF(RS) » Lo RSFFFISERE T e
VIRARK LT ERAE S BRI 2 BN IR FIREAIEINTmE &Sl BHEE27.8
mg/g » S2EREE 39.9 mg/g - S3 £547.2 mg/g) - (HEFBEKHIpHTLL LK - fEMRAF S BREZERE
RURRHpHT DL ERIRSRK - MRS BB TREGRG) kRS B RE BB HS
ERIEMTEM(RT) - BRGS - SR T RIRYRPUIERSS - $lE TIPSR/ ERIRBERER
ARIRREE SRR - 67 - EREEER - BRTOITER » MEEE ZHREE -

R1LEBBRZpHERNEH - SHIEHRBEREEAGRARER SRR ZEZE
Table 1. Effect of various pH and K-Ca ratios of nutrient solution on the Chinese cabbage seedling roots
inoculated with Plasmodiophora brassicae.

Ca : Kratio pH5 pH6 pH7 pH7.5 Avg.
Number of root infected/0.244mm
1:1(S1) 124f 16° 32 32cd 44
2:1(S2) 21be 18 12 372 11
3:1(83) 82 120 50de 68¢ 35
_Avg. 51 15 18 34 30

Note : The roots were examined after inoculating with P. brassicae for 144 hrs.
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R2LEBBIPHERTFAS - SBILHERORERGETIRAREZLE

Table 2. Effect of various pH and K-Ca ratios of nutrient solution on the root length of Chinese cabbage

seedlings(cm).
Ca : K ratio pH5 pH6 pH7 pH7.5 Avg.
Root length (cm)

1:1(S1) 2.8¢ 3.8b 3.0¢ 3.1¢ 3.2

2:1(S2) 2.6° 4.82 3.3¢ 3.4be 33

3:1(83) 3.6° 3.2¢ 4,3ab 5.12 4.1

_Avg. 3.0 3.9 3.5 3.9
Distilled H, O 4.5

Note : The data were the vertical lengths of seedling root after sowing for 14 days.

I BRI pHER TR - FHILHERORE R B IRER B

Table 3. Effect of various pH and K-Ca ratios of nutrient solution on the plant height of Chinese cabbage

seedlings.

Ca : K ratio pH5 pH6 pH7 pH7.5 Avg.
Plant height (cm)

1:1(S1) 5.32b 4.4b 4.5b 2.8¢ 43
2:1(S2) 4.2b 6.02 5.22b 6.02 5.4
3:1(S3) 5.6%b 5.32 5.3eb 4.2b 5.1
Avg. 5.0 52 5.0 4.3
Distilled Hy O 2.2

Note : The data were the average of plant height of 20 seedlings after sowing for 14 days.

RABERBIPHER TR - SBILHERORERGIERBSECER

Table 4. Effect of various pH and K-Ca ratios of nutrient solution on the phosphate content of Chinese

cabbage seedlings

Ca : K ratio pHS5 pH6 pH7 pH7.5 Avg.
Phosphate content (mg/g)
1:1(S1) 8.6 8.3 7.2 6.6 7.7
2:1(S2) 8.1 4.5 5.7 4.0 5.6
3:1(S3) 6.6 4.1 5.4 6.1 5.5
_Avg. 7.8 5.6 6.1 6.2
Distilled H, O 6.8

Note : The plants were sampled after sowing for 14 days.
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Table 5. Effect of various pH and K-Ca ratios of nutrient solution on the potassium content of Chinese
cabbage seedlings

Ca : K ratio pH5 pH6 pH7 pH7.5 Avg.
Potassium content (mg/g)
1:1(S1) 65.6 65.6 56.3 50.0 59.4
2:1(S2) 59.4 46.9 54.7 53.1 53.5
3:1(83) 48.4 35.9 42.2 51.2 444
_Avg. 57.8 49.4 51.1 51.4 52.4
Distilled H, O 39.1

Note : The plants were sampled after sowing for 14 days.

F6.BBWIpHEN T EH - SILHERORERETERESRBCEE
Table 6. Effect of various pH and K-Ca ratios of nutrient solution on the calcium content of Chinese
cabbage seedlings

Ca:K ratio Calcium content (mg/g)

Ca:K ratio pH5 pH6 pH7 pH7.5 Ave.
116D 40.4 32.3 26.1 12.2 27.8
2:1(82) 40.4 48.2 36.0 34.9 39.9
3:16%) 48.5 66.5 39.2 34.6 472
Avg. 43.1 49.0 33.7 27.2

Distilled H, O 11.3

Note : The plants were sampled after sowing for 14 days.

RTEBBRBZPHER TR - HILHERORER S IIERSESECEE

Table 7. Effect of various pH and K-Ca ratios of nutrient solution on the magnesium content of Chinese

cabbage seedlings
Magnesium content (mg/g)

Ca : K ratio pH5 pH6 pH7 pH7.5 Avg.
1:1(S1) 9.3 8.6 8.1 6.7 8.1
2:1(S2) 7.9 8.5 7.1 8.4 8.0
3:1(S3) 7.4 7.2 6.8 7.4 7.2
Avg. 8.2 8.1 7.3 7.5
distilled Hy O 4.0

Note : The plants were sampled after sowing for 14 days.

=, RERLEATREELARSRERERER AGROREHERRZEE

BARBRAIBETS » B SR E A ERIBGIECY » RAERM TR A K EE £ EWBLIE
FHE01314) » JrAg e F] A - S ok BRI RS G e AR /5 ¥ 20) - #R#8MyersF1Campbell 2OF 52 2§
SN BRT T > HrHRABEKRT.2 » FBFEESERN2.5mM K QITRTHNFEIP. brassicaet AR
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% » WangF HsiehMJRIBAETE FHEE 1x 109F/50 1 FF - 6§ +ipH [HFFRER7.3RBEEE1,460
mg/kgh¥ » BT HIHIERI LK > AR EFF MRS L #pHERE7.0 L EH BT HFEEER
BF > BIETHHIARER AR - Rt > BREAAKEME - ErTIIHFIRERN# 4 - iR#Tamura ]
Taketani (1977)%2 2 FRISBREET » 7E8R £ EBHBREMAIR 2K 30K RIS 7EAR S50 4 SR » 40
~45Kt% - REIERERREMERE - HERBEREREERE - HITRREREE - WEHE L05E
o DERBRER  BEAHME O EiiRRIRER 2SR BN %K - XFBRESHE
RERRECBR L EER  FIBNREEE L AKEAE - FRESRARZEHFRZIEREN
BAEE  BIR(E - FTHZCSRERE < BR L L EM4E FHpH4.9 - BHE1.35 dS/m 25°C » Bray No.1
BB S B 114 mg/kg » Mehlich FEMES S E117 mg/kg » BRI ES17T mg/kg > HREHESE
74 mg/kg » BRI S B262 mg/kg 0 BRI & B27.2mg/kg » HRMEFEEE9.7 mg/ kg (LA L8 - 4% -
i ~ FEE EI9LL0.IN HCHHHIRZEEY )3 RS L AKMAEAER » X HEEEB RS -
9FT~ > T IpHEREE 7 + Ik F BRI S - ¥I00.5%8% £ Ak > BIeIfE - #pHEH4.9
FZE6.3 > BiiN2.5% - BI] 5 +-#pHfE 7.3 - IR BEEE - SEZE T AKNWAER
whnm EF - BEEKRE1.35 dS/m > EFE2.5%E AKX R T1.94 dS/m - RS & - HIFEE
T HEIKA FHEAIE T A RAEAT8IS - RS - & - S S BEZBMZHAE L AKNEE
K - BEREHISESBAIIRE L ARAG S SRS - BPEE LA KA AR mEm -
ME2%J%2.5 %R & - HAERMESESES BT - 25155710 mg/kg K555 mg/kegih @ MAREE
THEIRBREENRG  FERE S LHEAE L GRBIRE2% - BERSORZEHKERNRSEE
WRIOFTR > &~ 81 BAASEAE T OIKARE2%K2.5%2 RESERENSES 6 8 §5
BEAIRREA®E AR - MARE L AKARBREMZRAHE  RATHNEESBERKEHE
T HEIKMREAE - R0 & BRI R A LA KM - MRFEKEAEE T AKC & REMZR R
BRI AT AERKTREESRAREHNET > HiKE - EERRESHRAEEERE R
12) - $BFESOR ZAEER AR AR A MEREEANRS » LRARREERE (GEHRREGEE
15C~20C) MEEREREER I RS KEFHIFHBCIREERTAS  RETIER AR A
ELAREBEHEESRAGEEH0.52443) » 0.5%32.09% 2 5 H IR IS 19 HE R 4E0.36 ~ 0.43 /A 43 i B
W ME2.5% E + ARG &2 RHE - HIRETHEER0.4607 » R R E, 24 iR R
HILE R E85% » EEM AT FARERI68 %R m(R13) » ERRBA/NSELLR - ERAR 03 &
LA EE 0 2.5%E L HIKBEE S H96% - BN FBRE I 94% 555 » HER0.5%Z2.0% 7 - KR #R Il
B12~86% R EZILE(EEIY) : ErRELAKEAREBSREREREREZR  WHARR L
BER > HE L AKEARREEE2% -
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Table 8. Effect of various application rates of dolomite on the soil pH, E.C. and the contents of available
P, K and Ca in the soil.

Rates of dolomite pH E.C. Available macro-elements (mg/kg)
application (%) (dS/m) P K Ca
Check 49 1.35 114 117 770
0.5 6.3 1.63 110 116 2270
1.0 6.6 1.68 96 125 3410
1.5 6.8 1.75 107 119 4240
2.0 7.2 1.87 91 112 5710
2.5 7.3 1.94 84 103 5630

Note : The soil was sampled before sowing.

RIOTEAARECE LT ARE L IBERMESE - 8 - & - FINFESECEE
Table 9. Effect of various application rates of dolomite on the contents of available Mg, Fe, Mn, Cu and

Zn in the soil.

Rates of dolomite Available micro-elements (mg/kg)

application (%) Mg Fe Mn Cu Zn

0(Check) 74 262 27.2 2.53 9.7

0.5 290 271 30.8 3.04 10.6
1.0 381 249 30.2 2.65 19.8
1.5 485 237 28.5 2.38 15.8
2.0 555 226 333 2.73 22.7
2.5 562 227 33.8 2.36 18.9

Note : The soil was sampled before sowing.

RI0MATFRIRECE T AREERORGHEF BRI SEZEE

Table 10. Effect of various application rates of dolomite on the nutrient contents of Chinese cabbage

seedling leaves.

Rates of dolomite Macro-elements (mg/g) Micro-elements (mg/kg)

application(%) N P K Ca Mg Fe Mn Cu Zn
Check 37.1 3.6 344> 86> 2.8 1192 26 3.45 22
0.5 30.7 3.3 3138 138 342 1242 17 3.46 30

b

1.0 380 3.0 39.12 16.62 3.9° 1112b 16 3.30 38
1.5 313 49 3592 14.52 4.1° 1142 16 3.66 40
2.0 297 2.4 28.1> 1372 372 105® 15 3.05 34
2.5 29.0 3.3 23.4b 1532 4,0 93b 14 3.21 29

Note: The seedlings was sampled after sowing for 50 days.



PR R R S T & 55 2357 ©

RILBEATFREZE T AREERORGHRARD SEZEE

Table 11. Effect of various application rates of dolomite on the nutrient contents of Chinese cabbage

seedling root.

Rates of dolomite Macro-elements (mg/g) Micro-elements (mg/kg)

application (%) N P K Ca Mg Fe Mn Cu Zn
Check 33.1 4.0 344 7.12 3.0b 229 52 6.50 64
0.5 29.0 24 219 19 371 231 19 870 53
1.0 30.6 2.9 29.7 2.72 3.92 237 18 7.60 55
1.5 29.4 2.5 31.3 7.32 3.82 324 21 9.90 60
2.0 26.7 3.8 31.3 6.4 302 232 18 890 54
2.5 31.0 4.1 26.6 4.2¢ 4.42 249 20 9.20 49

Note : As the table 10.

RI2MEAARFE LA KEH RN ERAREHEBT IR

Table 12. Effect of various application rates of dolomite on the growth of Chinese cabbage seedlings.

Rates of dolomite Plant height Root ength Leaf weight Root eight
application (%) (cm) (cm) (g/plant) (g/plant)
Check 9.2b 13.1 3.08¢ 0.32b
0.5 10.32 14.5 5.262 0.492
1.0 10.92 14.2 5.312 0.402°
1.5 9.3 14.7 4.39% 0.412b
2.0 10.32 12.9 5.972 0.452
2.5 10.22 13.5 5.272 0.39b

Note : As the table 10.

RIBIR AR R L AKEAEHERORBERTCEE

Table 13. Effect of various application rates of dolomite in infested soil on incidence of clubroot in

Chinese cabbage.

Rates of dolomite application Ratio of clubroot Diameter of clubroot
(%) %) (cm)

Check 68b 0.522

0.5 61° 1.36°

1.0 36° 0.40b¢

1.5 54b 0.43b

2.0 37¢ 0.38b¢

2.5 852 0.4620

Note : The clubroot of seedling was occurred 65 days after sowing.
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Table 14. Effect of various application rates of dolomite in infested soil on the rate of clubroot sizes of
Chinese cabbage (unit : % ).

Rates of dolomite Application Size of clubroot (cm)

(%) 0.3 < 0.3-0.5 >0.5-0.7cm
Check 6 47 47

0.5 28 58 14

1.0 19 62 19

1.5 14 52 34

2.0 21 58 21

2.5 4 57 39

Note : As table 13 note.
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The effects of plant nutrition on the Clubroot of Crucifers

Chien-Hua Liao and Chun-Yen Yeh

Summary

Studies on nutrient conditions for inhibiting infections of Plasmodiophora brassicae Wor., and
practices to decrease clubroot disease of Chinese cabbage were the objectives of this experiment.
Chinese cabbage seedlings were grown in nutrient solutions with various Ca/K ratios, and in growth
chamber with 25/20 °C (day/night temperature), 80% relative humidity, and 10,000 lux intensity.
Resting spores of Plasmodiophora brassicae(1x 10’spores/ml, Sml) were inoculated to the cultural
solutions at the eighth day. After seven days of inoculation, seedling roots were sampled randomly,
stained with 0.05% of acridine orange, then examined under fluorescent microscope, the infected rootlet
were counted in 0.244mm of the central square region for each vision. Infections of the pathogen to
secondary roots of the seedlings were almost completely prevented while the pH of nutrient solution
was 7 or 7.5, and containing 10 mM Ca with 5 mM K(Ca/K ratio 2:1). On the basis of ion ratios, at 2:1
of Ca/K ratio, infection rate of secondary roots of the seedlings were about 1/4 and 1/3 compared with
that of Ca/K ratio at 1:1 and 3:1 respectively. Despite the Ca/K ratio, the degrees of Chinese cabbage
secondary roots infected by P. brassicae were insignificant while the nutrient solution with pH 6 and pH
7, that were only about 1/4 and 1/2 while the nutrient solution at pHS and pH7.5 respectively. It were
concluded that the infection of P. brassicae to the secondary roots were interactions of Ca/K ratio and
pH value of the nutrient solution. We suggest to amend 0.5-2.0%(but less than 2%) of dolomite lime to
the infested nursery soil, which might effectively inhibit the infection of P. brassicae to the Chinese
cabbage seedling roots .

Key words: Plant nutrition, Clubroot.



