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Occurrence Characteristics and Influencing Factors of Root Swelling Disease of Three Kinds of Alpine Vegetable in Wulong District
LI Xiao-mei, GAO Li-jun, TAO Wei-lin ( Chongqing Academy of Agricultural Sciences, Chongqing 401329)

Abstract
five-point sampling method, potentiometric method and field investigation method, the incidence area, damage degree, incidence season, soil

In order to clarify the occurrence regularity and causes of root swelling disease of alpine vegetables in Wulong District, based on

pH, climate and cultivation system of root swelling disease of three main cultivars of alpine cabbage, Chinese cabbage and radish in Wulong
District were investigated, the results were as follows: the root swelling disease of mountain cabbage, Chinese cabbage and radish in Wulong
area was mainly distributed in nine villages of fairy mountain town and double township.According to the harm degree of varieties, the harm de-
gree of cabbage was the greatest, and the harm degree of Chinese cabbage was the second, and the harm degree of radish was relatively less.
The soil pH was negatively correlated with the incidence of clubroot, and the maximum correlation coefficient was 0.786. The occurrence regu-
larity of root swelling of cabbage, Chinese cabbage and radish in Wulong District was determined. The peak period of root swelling of cabbage
and Chinese cabbage was in July and August, and the peak period of root swelling of radish was in August and September. In November and
December, cabbage, Chinese cabbage and radish were no occurrence of root swelling. It was found that the climate had a certain effect on the
occurrence of root swelling. Soil moisture was 50% —56% , soil temperature was about 21 “C , which was beneficial to the occurrence of root
swelling. The rotation could effectively reduce the root swelling incidence, especiallythe cabbage and buckwheat rotation, the effect was most
obvious, 30% lower than the plots of Clubroot incidence.
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Table 1 Planting area of main producing areas of alpine cabbage, Chi-

nese cabbage and radish in Wulong area hm*
FE A Hik AR # |
No. Survey site Cabbage Radish
cabbage

1 STER = 246.70 100.00 80.00
2 XU &AM 186.70 100.00 15.30
3 WU & S H A 233.30 66.70 3.40
4 PASEEFSEIIER) 137.10 37.50 5.30
5 PATIER o) 200.00 40.00 2.70
6 X & FEFAT 160.00 40.00 4.70
7 POSTEZZR A 266.70 73.30 4.70
8 Ul & 244 166.70 53.30 4.00
9 filiZz WAl £ R 86.70 26.70 6.00
10 M G 153.30 8.60 6.70
11 [ A AT 8.00 6.67 5.33
12 PR SRR 6.70 0 0

13 Y S N 253.30 33.30 46.70

22 30 @MEFRIRMRER EXE . 2 EERNLHRE
B 2015 4F 4 F A% 2015 4F 10 A EA) 73 BRI
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Table 2 Incidence area of root swelling of cabbage, Chinese cabbage

and radish in Wulong area hm?
A g NITR
No. Survey site Cabbage Radish

cabbage

1 XU & HgFF 52.0 12.0 3.1
2 BT &AM, 182.0 46.0 2.1
3 B 2 $E A 84.8 16.0 1.7
4 XU & 4 3 112.0 26.4 L5
5 XU & bt 166.1 74.0 10.0
6 WA & FEFA 140.0 23.2 1.5
7 PUSLEZZR T 97.3 20.0 2.8
8 XU & [ %A 63.3 14.4 0.9
9 Ml gl R 224.5 80.0 56.8
10 SET; K=y 0
11 HEBHAER 0 0 0
12 W 5 5N 0 0 0
13 P EA R 0 0 0
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Table 3 Distribution of root swelling disease in main producing areas

of alpine cabbage in Wulong area

o mews BRSO AIEERC S ERE
No. Survey site incidence // % index ’ diiease
1 PASOEZ ) 69 0.58 JUE
2 W] & ARARKS 78 0.74 FETE
3 X & Y 53 0.43 iy

4 BT & A A 42 0.37 &5

5 PSOEZ RS ) 89 0.82 JUE
6 PCEEZ =) 70 0.64 FETE
7 X & At 73 0.61 Jii
8 PO EATIPo Y 38 0.32 L3E
9 Al Il £ LA 91 0.83 P
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Table 4 Distribution of root swelling disease in main producing areas

of Chinese cabbage in Wulong area

7 Survey site L o
incidence // % index disease

1 XU & Mg T4 45 0.39 N
2 WU & AARAS 69 0.56 P
3 XU & ¢ A 40 0.35 &
4 XU & 43U 36 0.28 iz
5 TS E I ) 74 0.69 JEHE
6 X & FEFAT 58 0.48 &
7 XA & ZRprky 60 0.50 oY
8 XU & P A 27 0.25 iz
9 Al Al e ks 80 0.79 JET
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Table 5 Distribution of root swelling disease in main producing areas

of radish in Wulong area

L ww | JRE mwme e
=2 Survey site ~ Disease let‘dbe Degree of
incidence // % index disease
1 XU % fFhf 51 0.45 E:l
2 XU & ARARAS 65 0.54 Jaiiy
3 B 2 SE A 35 0.30 5h%
4 PASE E SRV 31 0.27 5tz
5 PUCLIES S[EsS ) 61 0.51 JUH
6 XU & FF 5 57 0.45 &
7 XU 53 0.42 &
8 XU & A 24 h 24 0.24 g
9 fili gz il LA 73 0.79 P
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Table 6 Soill pH and incidence of root swelling of alpine cabbage, chinese cabbage and radish

oy i _ H s Cabbage _ jEI'—{;T“% Chinese cabl\)aigAe _ # N Radish _
No. Survey site il%% pH . oaEs ij%% pH ) Vo3 SES ij% pH ) VaES
Soil pH Incidence rate // % Soil pH Incidence rate // % Soil pH Incidence rate // %
1 W] & kA 6.41 69 5.94 15 6.19 10
2 XU & AARAS 5.64 78 5.45 79 5.64 65
3 XU 2 3 R 473 53 5.11 40 5.02 35
4 XU & A 3R 6.23 42 6.31 36 6.03 31
5 BT & Hi AT 4.91 89 4.93 81 4.52 69
6 X % FE 14 5.05 70 5.27 64 5.48 57
7 STEZ S aT) 5.27 73 5.56 60 6.28 40
8 PCTIEAZi PYo ) 6.34 38 6.00 27 6.33 24
9 Al LAl & A 4.40 91 4.51 92 5.41 73

BT SR L H 9 pH S AR A A 5 AR X
3 pH AR A R A TR OG0T, SRR,

pH SR Ko R B S M R B r=-0.621"" (] 1) ¢
X iR LR P 3 8 pHL 5 R i A 9 3% BEA T AR G A 2



47 %12 4 By

K K &l 3R FARRY % & A4 5B B F AT 159

100
90F
80
01
60 F
S0F
40

R*=0. 386

Kym% Incidence rate Il %

40 45 50 55 60 65 70
3% pH Soil pH
E1 SWUHELEpH SRMELFRENXE
Fig.1 Relationship between soil pH and incidence rate of root
swelling disease in alpine cabbage
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Fig.2 Relationship between soil pH and incidence rate of root

swelling disease in alpine Chinese cabbage
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Fig.3 Relationship between soil pH and incidence rate of root

swelling disease in alpine radish
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Fig.4 Regularity of root swelling of alpine cabbage and Chinese
cabbage
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Fig.5 Regularity of root swelling of alpine radish
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Table 7 Climate of Mugen Village and incidence rate of root swelling disease of 3 varieties
H HYIREK JERSR B ORH Yy L3 H ¥ 3R HIE REZRM AR BN RRR
M Nl Average monthly Average monthly Average monthly Average monthly Incidence rate of cabbage Incidence rate
on precipitation /' mm temperature // °C soil moisture//%  soil temperature /°C  and Chinese cabbage /% of radish // %
4 0.09 13.20 30.3 17.3 5~6 —
5 6.89 17.40 48.8 18.5 8~10 —
6 0.64 19.70 50.4 21.6 20~40 10
7 6.78 19.51 56.2 214 60~70 30~40
8 4.16 19.89 53.5 21.8 80~90 50~60
9 0.53 16.84 37.9 18.6 35~40 50~60
10 0.17 13.96 32.7 17.5 30~35 20~30
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Fig.6 Relationship between precipitation and soil moisture
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Table 8 Incidence of root swelling disease of alpine cabbage in Wulong

area
¥ T
ppe AR BHERIE AP bR iR %
Survey Farming Survey Mean disease Mean
No. . S .
site system number  incidence disease
% index
1 X & H g 5 3 68 0.57
AWK RERAE
Hs#EE 3 80 0.70
2 SO A AL 2 35 0.34
R 23R
H 5 % 1E 2 43 0.37
3 By Wk S B 2 78 0.67
B et
HiEEE 2 71 0.60
4 X & HiE 53R 1 14 0.15
Mb ERAE
HigEE 1 19 0.18
5 it 1 5 5 2 66 0.55
filigz iy P4t
HgEE 2 96 0.92

R R L XK 224 ) R FE VR I 7 U A T 2 AE R
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FHIEAERHE R 09 R R 78 Tk = 28040 095 38 & Fh ARl 2
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31 £ ZEFRENREXELEE KA E 34
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FRIEATA 1122.1 hm’ | PRI ER AN 312 hm® 3 MR &
FRIEALN 80.3 hm® , B AL AR HEALA 1 514.4 hm’ . WAL R
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(F#% 165 1)
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M5, T ELA WAL R AT it NS HAETE B H B, 18

R, AL
(3) PPy, 1Yot FH IS T) AN )AL 252 Wi 2 AE RS, P s 4

R R S b, AR R 8 A (R )y, 3 L IR

SRR A, BRI R A R — 2P )

S 30k

[ 1] Joat. 2230 e aa ek s M TR SEmm [T ] Al R,
1996(1) :21.

[2] YUAN M C,RLSON W,HEINS R, et al.Effect of forcing temperature on
time to flower of Coreopsis grandiflora , GaillardiaXgrandiflora , Leucanthe-
mumxsuperbum ,and Rudbeckia fulgida[ J].HortScience ,1998,33(4) 663~
667.

[3] SAme. SRR Bt AL S XA BRI R D 1B 1R
HRfall A, 2007.

(4] 2NN, PR, RAHE, S R IV SR LR SN [ T ] A
MRICFAR,2012,29(2) : 166—172.

[5] ARk, vEe0RR, 75 B 22 30 S E MR AR B s [ ) ] A
P91, 1993,10( 1) :97-100.

[6] FHA, sknts, EEH, & N BT e AR ETRAE ST
[J].PEItEY 1%, 2014,34(4) :733-739.

(7] D, SRS IR R A8 A AR AR R A S T BRI TE
[J] R EEI, 1995,31(6) :413-415.

[8] Hvk, 00, Ao B SR S R L RGO o [T ]
SRR, 2009,37(23) 10973~ 10975.

(9] Tk, FNENEE XS5 AL ST RIS AR A = R T Y EAA B ot
PR C// A BB AT PR AR A A S B AL AL bR 2,
2002 140-150.

[10] JEFRHIE, FEFS AR M ] AU =55 20a ik, 1995.

G G G S G S S S S i G G G G S G S S S O S O S S GGG S G G S S S S S S SO SO S Sy

(E#% 160 7)
N B FE E RE AR/

SR L R SR B S AR R & Y PR R A
1 pH BHERIRE BB 73X i AR 2R S A A, &
AE AR () B, 138 pH #F 4.0~ 6.5 AR i & A2 5 A 38% ~
91% , Ut BH IR - 830 EUAR s R 7 6 AL e s SR FRFC A, W]
DA BRI & 2, o H s 535 T4 0 AR &
R I M BRI 30% o AR A0 R I 5 2 4
X 4—5 A FE R HIE RS 8 MRS
W, R TES %~ 10% 56 A, 75 H ik KA 2 MKH
Bt ARG & AR L THE A 20% ~30%;7 H  IEJRTE R
RPEMZE, JEH W RS 8 MRS &2 s, kR
FE 70% ~90% ,8—10 A JE i H i KA. 2 b RIK
1, MR i 2 A= A 60% ~T70%
3.2 THE TR A LRI R AR A RO R 1%
FFE TR A 9 H W R 3 L H AR s 7 7 ER T i X 57
TERFEE SR 27 K B R BRI, T R0 52 bR & A oy
NG OAFAE—E 2257 , A T4 IR eI TAE R R 78 3%, LA

R o BT R X - AR B BT A R & B R A

EIFELR G PR TR SR T

S 3k

[ 1] frr 2L TS SRR ERTE NEERRE B SRE TN D] B2 PR PhRE
e 2011,

[2] DrokkikERm g A RaTR[J] AT, 2003(9) :50-
52.

[3] Bk BT, a5 R LXK (BEIR) ml gt 22 e i
KT KILHEE,2014(14) . 72-75.

(4] HhAE, i B0, 3. & PR TT i B LS A Bk 5 & R o
[J]KT#i3E,2016(15) < 11-13.

[5] FERMHE L +=H" & EL.[ EB/OL].(2017-02-22) [ 2018-11
—18].http ://www.sohu.com/a/126948166_537832.

[6] Zoh:, Anze, ok k., S ARBR I oT gt e [ J ] P Al 27417, 2013,
26(4) :1733-1737.

[7] £ 8=, 3 N2 B P R R IR oT ik e [ T ] A i, 2011,
37(6) :153-158.

[8] B RSP R AR S S R R AT [T ] R EE AR T
F1J,2009(8) :21-23.

[9] SHEZ.TFAERHR I = R PRI E [ D] B R PEr K2,
2013.

[10] &dndp. -3l A2 30773 [ M) 365 b R RS Rl

1999.12-13.
[11] BEPRRIEEE. [ EB/OL]. http://www.cqwlda.gov.cn/wlsz/news/2017-
2/1925_73634.shtml.2017-02-07.



