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Effects of Soil Addition and Subsoil Plowing on the Change of Soil Chemical Properties
and the Reduction of Root-Knot Nematode in Continuous Cropping Field of Oriental Melon

(Cucumis melo L.)

Han-Sik Jun, Woo-Chul Park” and Jae-Sik ]ung* (kyongbuk Agricultural Technology Administration, Daegu 702-708, Korea, 1)Dept. of
Agricultural Chemistry, Kyungpook National University, Daegu 702-701, Korea)

Abstract : To elucidate the effect of soil addition and subsoil plowing on the change of soil chemical properties and the reduction of
root-knot nematode, this experiment carried out in continuous cropping field of protected oriental melon (Cucumis melo L.). Soil
addition reduced electric conductivity (E. C.) from 4.3 to 1.8 dS/m (58%), available P;Os from 406 to 182 mgkg (55%) and organic
matter content from 16 to 11 g/kg (31%). Population densities of root-knot nematode in soil reduced as much as 89%, 84%, and 69%
at first year, third years, and of five years later, respectively. The effects of subsoil plowing were similar to that of soil addition. E.
C. and phosphate were reduced from 4.30 to 1.98 dS/m (54%) and phosphate from 406 to 329 mg/kg (19%), respectively. Population
densities of root-knot nematode reduced as much as 71%, 67%, and 42% after 1, 3, and 5 vyears, respectively. Subsoil plowing

reduced nematode densities only for three years.
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Table 1. Changes of chemical properties in soil after soil addition
: Bx. cati !
Amount of soil addion ~ pH TN ;‘55 (X i /;gr)‘ BC oM CEC
Depth of accumulation 15 % g S ‘ i
(Dep ) e e @m (g (adl/k
625 M/T 6.3 0.09 151 017 72 22 145 10 824
(50 cm)
375 M/T 6.4 0.10 180 0.19 115 43 1.70 1 9.77
(30 )
135 M/T 6.4 0.12 216 0.24 110 45 225 13 10.01
(10 cm)
Control 6.5 013 406 0.44 119 46 4.30 16 11.10

# Experimental place : Yonggakri Wealhangmyon Sungjugun.
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Table 2. Changes of root-knot nematode density by seil addition

Control effect (%)

Amount of soxl Population (No./300 mlL) relval ratio) Rate of blight plant (%)
addition . ; : ; e - -~
(Depth of E"f":e Alft;: fytf;' SAft:r After  After  After After  After  After

accuriwilation) . - Heat. L : s 5 ugs. ; 3ure 5

(958) (%8  (988) (008) s .
625 M/T 99.5 99.3 98.0
1,037 5 ' 5 10 30
(50 cm) 0 8 ! %6 (0.8) (1.4) (5.4)
375 M/T 947 922 773
1,021 8 152 627 10 30 50
(30 cm) 6 84) (149 (614
125 M/T 721 61.3 30.5
976 716 83 20 50 95
(10 cm) 45 1838 (44.6)  (734)  (1883)
Control 1,011 1,614 1,920 2,740 ! i § 100 100 100

(159.6)  (189.9) (271.0)

Table 3. Changes of root-knot nematode density by different materials of soil added

Controlled rate {%)

Population (No:/300 mL) (Survival rate)

Rate of blight plant (%)

ol peledah Before - After After After After After After ’Af’cer ’ After ’ ’A’fter’
treat. 1oyr 3 yrs. S-yis, 1 yr. 3.yrs. 5 yrs. 1y 3 yrs. 3 yrs,
Granite saprolite 161 0 148 797 100 gig) (4595570) 0 30 60
Red yellow soil 147 0 18 115 100 (2332)) ég:% 0 10 20
Control 172 680 1,243 1,920 (39'5_3) (72'2.7) (111_ 63) 70 90 90
7} agn A T A4 Boaes BFAFY URE AN
MEZ 625 M/T 10 a FolE 53374 98.0% o) H= A5t BF AF A-G 7718 2Ase AES & 4, v}
4 72 BT $A9T 375 M/T 10 a Fol = 34 A7iAe AES AR 2d, AR 3¢, AR HAZIE wd
N2%)1F 59 o= 773%0H Fe| TAFEEE AEZ 625 AAsor sl AR Husor, B i AR o9 f
M/T 10 a o)A 54 744 30% mgHo)9 375 M/T 10 a *W BEE ehfgion, AR g0lF 10 an 71 Skl A
FANE 33 A7kA 30% vigteln 59 ol 0%z et F ARA 5d Felu dmeA Gk 305%2 Hster, 8%4
10 a%¥ A& 375 M/T 10 a o4} FolME 8~9L714 A=A TAREE 9B5%0)qlch. wEtd AHEE g AEAE 3drit
HE dor £940) gle Aoz Jehjon AE 125 M/T ZE 10 cn o4 dfoksle AR ddHBE ALY SFE
10 a FollMe HE 1d Fo 721%, 33 Fole 613%, 549 & Edo)M AZT & e 7IEE Hy] oL
e 305%2 33 AEAAD A3 22 G et a9 A 2L %S AEY W AEAR wgt 1 &3 A&7
7¥5e) 899 24 AAFEEo] 1d Fo) 20%, 39 Fo] 50%0)A) of Zol7} Y& ALE JzAHo] NEE ARAHE AN 2H
ul, 5 TolE 95%27hA) TARSIEE 39 Fole HolE 8Yd| & Table 33 2t}
g7soren o o) AFANE st 8L /|UF 4 A MEZL 375 M/T 10 a, FExZ0] 30 cn2 AES F 344

Ak AT vALESE AHHES] WAZLL 42 87.3% A4 98B3%E 1
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Table 4. Changes of soil chemical properties after subsoil plowing

. ; o Av. Ex. cation . o
- : i e - /m} g/ {cm )
100 cm 6.5 01 306 021 75 17 175 13 8.36
80 cm 6.5 0.12 316 021 7.2 18 1.90 15 930
50 cm 6.6 0.14 364 0.20 71 16 2.30 15 9.50
Control 6.5 013 406 0.4 119 46 430 16 11.10

Table 5. Inhibition effect of root-knot nematode by the treatment of subsoil plowing

. : Ihibiton eate(%) Rate of Blisht |
. Depth of Population (No:/300 ml) (Sl ratgj ) j i g%gh}
subsoil plowing Before  After After After After After After After . After.  Affer
treat. 1yr Jyrs. 5y 1 yr 3 ys. 5 yrs. Lyr.  3vis  Byrs
100 cn Y6 14 34 8 (22:3) (17197‘81) (259%%) 5 10 40
80 cn 6 19 488 1097 (%g) (17519'3 (24;2'.57) 5 2 0
50 an %8 57 78 1474 (24617%) (2571?;%) (52131'2) 10 50 80
Control 290 1080 1,620 1,945 (37'2. " (55;3'6) (676.7) 100 100 100
a7 Aol7k Aoy 5d Ade vAE AEE wAPL oicf. o] WL AEFS Fo7] Y€ & AR @ Xoju
55.7%% ZaFom Fe) TAF-Lo] (0%7R Aedgont A A F49 B golin} ¥ol O ol ARSI} 2HE X
Efgo] @ HAEE ARIH} SAAAE ASHo] g AN 4AF S Yok
o] 9B.0%0]i ¢ FAFEEE 20%0) A}A| ik B EAF dAEHE 24 }H éﬂr Table 5914 B w}
9 o] AFUE JAEA}E 44 T 19 e 37 FF
UEY (MF) g3 71%, 39 Aol 67%, 59 ML %aiowl ahd o] 50 cnoll
AEHAL ¥E0] 22 Bo] B¥SHT Y& WelsHze & A 34 Ao BAGLO%) £FoE Foixy] Azele) 53 Aol
F R HEFOZ Yol M3 F42 JAFR) s Axaly T 0% $E (B7%R)7HA Eo{A 740 F9) nAE-go] 80%2
T A%E Table 4994 wi ule} Zo) JEitd Fof B ghat  BHAT AWSL 1 oY AME £ @A =A% a8 v
4 A58 B pHE 65 A%2 Aolr} ggloy Sxolae) 20] 80 cm, 100 cn M el FolME %A 39 ZHoll 70%0]4
o] 406 mg/kgolA) 37T BF 329 mg/kgD 19.0% Zoj=i (714~79.0%) 53 A3 Z7A 50%(46.5~555%) TEoZ A
AE MR Aa g3 A8 9719 K Ca, Mg e A AR &AL glo} 7ol FY nAFEo] H0%0|EE 8~9Y7tA]
E NPT 2e Aoz 29k AAMz Fel o) JhEdAnk
ECE 430914 198 dS/mZ 54% 291 47|12 =L 16 ojg} o] HJEVIHOR AR EYS HEHFo UEES
g/keoll Xl BT 14 g/ke® 125% BojA|v} CEC e =xjz]7 ZolHW 80 cn o] Heol WAl 3 EF AFHAL d&
1110 cnol/kgol Al B 9.05 cmol’/kg= 185% Wolg o} AE 3= HellMe 50 on AR HAMYE Edr} R,
AIETET Zol7h A HeEAE dA AT F38] v @] Uit
EOAL FrldA BE Tagles du Qe Ay A 59 E¥S BAs9s A% v A sole dEol
7h 8ol == 2ol Qo] 9% BN ANST JE AY 50% Hke] 2AS BYo 1 oFdE A3 20| FAI
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Table 6. Seasonal fluctuation of nematode population after
subsoil plowing

Befcme Date of investigation
Division  treatment
- ,egz fz“ 99.1,6 9.2 15 '9.3.20. 9.7 %
" (BDAT) (55 DAT) (110 DAT) (237 DAT)
Population . 7 412 594 5086
(No./300mL) "
Increasing 0
o 100% 183 104.8 151.1 1,294.1
ratio (%)

% DAT : Days After Treatment.
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o AFAFrt YRSk
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TR0 29 15YoE 10% 502 A7 A WU 420 5
o Ak F7¥sl7] AlAsked 1109 gholl 1.58), 8/HLAIQ 78 25
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