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The Effect Control of Root-knot Nematode by Using Rapeseed Meal in
Continuous Cultivation at Greenhouse

Hoo-Kwan Lee, Young-Hwa Lee, Kwang-Soo Kim, Young-Seok Jang* and In-Hu Choi

]Bioenergy Crop Research Center, National Institute of Crop Science, RDA, Muan 534-830, Korea

Abstract - The objective of this study was to determine the effectiveness of rapeseed meal in controlling soil nematode. Two
different rapeseed meals (Jeju local rape varieties and ‘Sunmang’ variety) were mixed with the soil to control nematodes
environmentally. When soil physical properties in the rapeseed meal-mixed soils were analyzed, OM (organic matter), P»0s,
Ca, Mg, CEC (Cation Exchange Capacity) value increased. Especially, the level of OM was 3-fold higher than control soil.
Glucosinolate content of rapeseed meal was higher in Jeju local rape varieties than ‘Sunmang’ variety. The major components
of glucosinolates were consisted of progoitrin, gluconapin, glucobrassiaca napin, and sinigrin. These components were

likely to be involved in reducing nematode density.
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Table 1. Investigation of nematode density in the soil of greenhouse vegetable crops under repeated cultivation
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Repeated Investigation number Average
Crop cultivation amgler NO.30 g
number ToTRReT 2 3 4 5 6 7 8 9 o
29 29 35 17 32 23 23 20 30 264 +596
2 39 22 25 30 20 34 8 22 19 243 +£9.12
p;(;ter 5 36 43 30 14 27 19 29 51 36 3171142
Ave. 347 + 313 £ 300+ 203 £ 263 + 253 + 20.0 £ 31.0 + 283 + 275 +
513 10,69 5.0 850 6.03 7.77 1082 1735 8.62 3.78a
36 53 36 51 38 44 35 33 38 404 +7.23
2 99 144 122 160 111 150 127 133 144 1322+19.53
Iﬁii 8 89 47 44 51 41 57 61 55 43 542 +14.71
Ave. 7477 + 813 + 673 £ 873 + 633 £ 837+ 743+ 737+ 750 % 75.6 +
33.86 5435 4751 6293 4131 57.81 4743 5255 59.81 49.49¢
104 84 48 80 43 82 97 83 56 75242138
2 178 245 218 207 163 182 215 207 52 1852 +55.65
Zucchini 10 94 167 100 203 68 142 203 209 177  1514+£53.06
Ave. 1253 £1653 £122.0 £163.3 £ 91.3 1353 £171.7 £1663 £ 95.0 1373 +
459 805 871 722  +£633 503 649 722 + 71.0 56.3d
107 84 67 133 142 68 66 79 81 91.9 + 28.80
2 44 45 34 35 22 49 32 27 41 36.6 + 8.90
Cucumber 8 16 12 5 9 13 7 17 22 11 124 £5.29
Ave. 557+ 470+ 353 £ 59.0 £ 59.0 £ 413 + 383 + 427+ 443 + 47.0 +
46.61 36.04 31.02 6539 7202 3121 2511 3156 35.12 40.7b
5 5 1 3 6 2 5 2 4 37 £ 1.73
2 59 55 63 78 72 57 61 82 54  64.6+1028
Tomato 6 29 47 51 27 33 37 48 26 37 372+947
Ave. 31.0 £ 357 £ 383 + 360+ 37.0+ 320+ 38.0+ 367+ 317+ 351 +
27.06 2686 3288 3830 33.18 2784 2931 41.05 2542 30.50ab
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Fig. 1. Observation of investigated nematodes with greenhouse vegetable crops under repeated cultivation; A: Eggplant, B:

Hotpepper, C: Zucchini (40 x).

Table 2. Investigation of nematode density treated with rapeseed meal in the polluted soil by nematode of greenhouse vegetable crops

under repeated cultivation

Investigation number Average

Crop Treated soil -
1 2 3 NO./500 g soil
Repeated cultivation soil 1,478 2,142 2468 2,029.3 + 504.52b
pi—ll)(l))ter Soil of mixed rapeseed meal from Jeju local rape varieties 122 134 367 207.7 + 138.12a
Soil of mixed rapeseed meal from ‘Sunmang’ variety 228 342 378 316.0 £ 78.31a
Repeated cultivation soil 12,385 8,764 7,923 9,690.7 + 2,370.95b
[ﬁagu%t Soil of mixed rapeseed meal from Jeju local rape varieties 1,467 2,341 1,247 950.7 £+ 578.66a
Soil of mixed rapeseed meal from ‘Sunmang’ variety 2,760 3,568 2,512 1,783.4 + 552.19a
Repeated cultivation soil 11,614 12,213 9236 11,021.0 + 1,574.60b
Zucchini Soil of mixed rapeseed meal from Jeju local rape varieties 1,787 2,789 1,872 2,149.3 + 555.60a
Soil of mixed rapeseed meal from ‘Sunmang’ variety 3,012 3,762 2,764  3,179.3 + 519.62a
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Table 3. Investigation of nematode density through pot cultivation by using tomato (cv. Rutgers) with host plant to know the effect

nematode control of rapeseed meal

Separation Investigation number Average
method of Treated soil
nematode 1 2 3 4 5 NO./1000 g soil
. Control 1701 1182 1465 1421 2215 1,596.8 + 391.59b
Sf;:gza;oi? Mixture of rapeseed meal from Jeju local rape varieties 121 489 756 524 1377 653.4 + 464.04a
Mixture of rapeseed meal from ‘Sunmang’ variety 367 647 823 797 1701 867.0 = 500.20a
' Control 4830 5632 2016 2982 3362 3,764.4 + 1,453.82b
iref;ra::)‘(’;l Mixture of rapeseed meal from Jeju local rape varieties 964 2172 288 1349 435  1,041.6 + 760.62a
Mixture of rapeseed meal from ‘Sunmang’ variety 1072 2944 954 1426 383  1,355.8 + 963.80a
Separation Control 58 67 98 280 154 131.4 + 91.16a
from soil Mixture of rapeseed meal from Jeju local rape varieties 9 40 51 82 68 50.0 + 27.97a
rilf;f}l:cljil) Mixture of rapeseed meal from ‘Sunmang’ variety 13 68 84 98 83 69.2 + 33.16a

Fig. 2. Comparison of nematode damage of root between control and rapeseed meal treatment by using tomato (cv. Rutgers) with
host plant; A: Control, B: Rapeseed meal from Jeju local rape varieties, C: Rapeseed meal from ‘Sunmang’ variety.
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20 g/kgoll Al 23, Av, POs(fr B QIAFEHE)-2 238 me/keol| 4] 284,
Cax= 3.8 cmol+/kgol|A] 10,9, Mg 0.8 cmol+/kgol|A] 3.3,
CEC: 5.5 cmol+/kgof| 4] 18,4, EC= 0,62 dS/moj|4] 0,800.8
Z71=l 2L} KiF 0,30 cmol +/kgof| 4] 0,172 ZHAE| ]t A
TS Ak SRRt Polli= pH7E5. 60014 7.3, Av. POs
292 mg/kgol| Al 636, Ca= 4.2 cmol+/kgol|A] 11,7, Mg< 2.3
cmol+/kgol| A} 3.9, CECE= 8.2 cmol+/kgol| A 20,302 Z7}5]
2lout OME 69 g/kgol|A] 26, K= 1,18 cmol+/kgol| 4] 0,31,
ECE 1,96 dS/mof|A] 1,030.2 Za¥l Ak Halok, A% &
ek SR 7-$-olli= pH7F 6,004 7522 Av, P05 297
mg/kgol| A 54008, Cax 4.0 cmol+/kgol|4] 12,3, Mg= 2.2
cmol+/kgol| A 4.1, CECE= 6.5 cmol+/kgof| 4] 20,502 Z7}]
o1} OML- 62 g/kgollA] 31, K= 1,24 cmol+/kgof| 4] 0,39,
EC:=1.58 dS/mof|A] 0.76 2.2 Zra%l Z8ES: K ¥ THTable 4),
A 02 FAfukE ST B0l OM, Av, P05 59 4] 7}
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Table 4. Comparison of chemical characteristic of mixed soil with rapeseed meal in order to nematode control

) pH OM Av.P,0Os Ex. cat (cmol /kg) CEC EC
Treated Soil :

(1:5)  (ghe) (mgke) K Ca Mg (cmol/kg) (dS/m)

before test 6.9 20 238 0.30 3.8 0.8 5.5 0.62

Control

after test 7.6 23 284 0.17 10.9 33 18.4 0.80

Mixture of rapeseed meal from before test 5.6 69 292 1.18 42 2.3 8.2 1.96
Jeju local rape varieties after test 7.3 26 636 0.31 11.7 3.9 20.3 1.03
Mixture of rapeseed meal from before test 6.0 62 297 1.24 4.0 2.2 6.5 1.58
‘Sunmang’ variety after test 7.5 31 540 039 123 4.1 20.5 0.76

Fig. 3. Comparison of nematode damage of growth and development between control and rapeseed meal treatment by using tomato
(cv. Rutgers) with host plant; A: Control, B: Rapeseed meal from Jeju local rape varieties, C: Rapeseed meal from ‘Sunmang’ variety.
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Table 5. Component analysis of rapeseed meal from Jeju local rape varieties and rapeseed meal from ‘Sunmang’ varietymake use of

nematode control test

Rapeseed meal from Jeju Rapeseed meal from

No.” RT (min) Trivial names . .
local rape varieties ‘Sunmang’ variety

1 6.12 Progoitrin 99.81 + 0.46 69.79 = 0.77
2 7.29 Sinigrin 523 + 0.34 3.63 £ 0.09
3 8.16 Glucoalyssin 1.047 0.54”
4 9.07 Gluconapoleiferin 3.26 = 0.37 2.15 + 0.06
5 13.20 Gluconapin 76.81 = 0.12 37.17 £ 0.17
6 15.56 4-Hydroxyglucobrassicin 1.00 + 0.03 1.99 + 0.06
7 19.18 Glucobrassicanapin 9.14 = 0.12 5.46 = 0.12
8 22.04 Glucobrassicin 0.74 + 0.01 0.77 £ 0.01
9 24.51 4-Methoxyglucobrassicin 0.04” 0.06 + 0.01
10 25.27 Gluconasturtiin 2.85 + 0.12 1.75 £ 0.03
11 29.96 Neoglucobrassicin 0.05 + 0.00 0.04 £ 0.00

Total 199.97 + 0.64 123.35 £ 0.77

*No., The elution order of glucosinolate HPLC analysis.
"n = 1 Glucosinolate contents unit: umol/g dry wt.
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