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Effect of Soil Mulching after Green Manual Crops on Control of Common Scab and
Yield Characteristics of Fall Potato

Song Chang-Kil - Kang Bong—Kyoon
College of Agri., Cheju National Univ., Cheju 690-756, Korea

ABSTRACT

This experiment was conducted to investigate the changes of rate of infected common
scab and yield characteristics of fall potato(Solanum tuberosum 1..) where green manual
crops had been previously cultivated, crushed and tilled and P - E transparent vinyl film
had been mulched and tunneled to solar heating of soil from May 21. 1998 to July 28.
1938.

The total yields of green manual crops which had been previousely cultivated were as
followed order : pioneer 855F(64.3MT /ha), soybean(25.0MT/ha), red clover and orchardgrass.
The average below-ground temperature at the depths of 5, 10 and 20cm were 54, 45 and 4
4T during the mulching period, respectively. The rate of infected area per potato tuber
of common scab decreased by solar heating the soils with mulching after the soybean
and red clover cultivation as with previous croppings.

Plant height, SPAD(soil plant analysis development) reading, fresh weight of stems,
and fall potato's tuber yields tended to increase by the cultivation of green manual
crops and mulching of P - E film. Fall potato's tuber yields were remarkably affected
in the plot of soybean, red clover and pioneer 855F +cultivation of fall potato.
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T-N, K and Ca contents of fall potato(stem and tuber) also tended to increase by the
cultivation of green manual crops and mulching of P - E film. T-N, K and Ca contents
of soil tended to increase after the cultivation of green manual crops and mulching of
P - E film and then reduced to contents of soil before green manual planting after potato
harvesting.

Key words : fall potato, common scab, solar heating of soil, green manual crop
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AFEE otdr] Holl AXE AANFEAY F47I7o] 21088 A 14 2717 o] 7hs
slo] Ag, BARET ok} SRR Ao J)FE=7S ZFT o] 1998Wole
7.812ha AIZ 7+ ok 1,0009909] B7b 25U 2Rtk AT B4 FAAQ GASET
AG-& AZRAE 5970l T3 F 8Yoll 7HAE AMuigte A Eok E8], 334e] of
skelo] A, wWEel v, % 9 FAAY] <cdto] HlEolEln etk viSe] AR
FAAR GAFTY A5 7FAA AufA] el g 50%7F diL Slo] ARkl 4E
&4 A golxmes gir},

72} vlelolH ¢ BRI ¥Fes Fo ¥F HHEE 25-30T, He=rt 3
BCLE EokZol del #A Qla B} & mE H7olA YFste] ohgall 1X Hoddoe] 5,
ukSoll Qe A EoF pHrF 5.0, & 7.3, A1 8.52 o] HFL Tl EDNA 2
WAl Aoz A Ukt F, 1976). A AFolA Eeldt viuleF FollAe 4
AR E AFF 5 de Z2Ee] JUF F, 1996) pH AaE A% 58 s 4
E 52 Eokoqdnt st xafsla QIE(F, 1998) & oFA7A FRigh spskEulAle] ¢l
= ZoE ¥¥A ok

elokdol] o3t Bk EnE F3 YRA A Kok vidatae] Azl wAeAlE
Al WL A7) o|HAREEF T, 1996 EEH 5, 1980), BlUdeUAE o] 83 £5L {7
EAIET EdSo] FAl 7hssl PlsRrlE, A2 ol o3 AgAel, Wy
AL Fhssta, AlZell Faldt EME wAES @YIAl sla, 2XHes FEEIIT Qo]
AxieHo] Hzisn], ARo] FAEE A3t JeER, 1995). X(1998) el BLF AT
e AFE 2AEANA ARSEY, HiF mifEME el 3-E, shlfista
P - E @33 Haiqelld] A5 ool doliivka Husigion], & 5(1999)L =
v|ZHEAel . Eok Aol o3t elokd AFAAAYANA TR Aol PgES B
£5a79 JFsAE 95 Aoz Pusta glrk. =3 Hooker(1956)% 3dolA 61z o=},
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T, ST, WEeE EEE b A AR Cdllelyo] Zhadtchar Hwslar gl

wEtd B dTellde AFESelA 7R Al ulidE Ao o3t ExkiEante olzlo)
ofell Aol A% Bl FE AEAZIAY 23S Hojme] g S Folx, ARAAY F
73710 HifEE At SulREel] ol frIERRENE aF 9 AL Y £ YE
A& gstazt sl

I. Mg 9

2 AE-2 19989 5858 T 129714 AFA] ofehsollA olglzlen AHEAL olel%
22 g7y MBES 3d7 FAE AAY Egolrh. AlHWE-L 72l slEA] 5
HIZHEE Al F ABSHAVel EHEE o] &, EokS Zo} 2% v|dE Eks ¥)Ei)o]
HSEE oldslo] Bde £S5 A 7HAAE Aishs oz oy A},

AT I, T8 udEAAEE 7, $0AE FRE ATE sl EgTaix 3wt
Hog gon, 177 WAL Wm’(10X2m)Z s1gich. SHIFES 59 210 FaatEel
Z("9-5) 10kg/10a, clover(kenland red clover) 1.5kg/10a%} 3+EF}REQl 4<-F(pioneer
855F) 4kg/10a, orchardgrass 3kg/10as fEALZelolA HuFslolon, 272 HHES F
o} 557FLo = 3t

Eul2HE 913 68UFQ 79 290l 1Ime] WYL FRAHs] YxFeks A3 F e
B 2L E ol&, F4f - B3k AlE 1000kg/10a, F5FAE A8 SE(lacto) 3kg/10a
+ AFc. HEAElTE FAdeel Eeloldal £9u2(0.0lmmE ES IE3E
40cm Eol9 videl'dE vhEo] B4 5, 10, 20cm Zolol AAE AX|ste] &% 2470
2450, F HAYT 21L8F AT IANY 1385 A&g =AY 89 202
o vidg AAst ZAAAEEN(10-9-12) 150kg/10aE A AjgTell AX, HeF 2-473)
Dejima F4F #% T0cm, F7F 25cm 35, Lubajul7|Fol Folod Bejaigict.

vicdoy HhgE-2 ZARTEE g o] e dides w73y vt A g8 =Aklge
o, o]& o]&slo] WEE AZEsiicl. AETAle v % (%) =[(0n)+(In)+(2n)+(3n)+(4n)
[ ZAFAZ3aX4] X100 s n : 2R, 00 2700 cidogut ¢lg, 1:wubdgg 0.1-5%,
2 b AE 5.1-10%, 3 HuEAEE 10.1-20%, 4 wHiEe 20.1%0140F st

THeRAS] 24, dSagE#As 3F 09F, AR 3 F3ayRAe e 289
o, Q543X chlorophyll-meter(Minolta, Y¥, SPAD-502)E ZA3}3ic}.

Bl g AR, udeBAE, AR 5 330 2A Asle] B
40) 5% pH meter(Orion 520A, USA)Z, WALk 22HEBIHEEE Buchi 339,
Germeny)Z, #7)E-2 Walkley-Black, K& FEFREHEE (Inductively-coupled-plasma



Korean Joumat of Organic Agriculture §(December 2000) Copyright 2000 Korean Association of Organic Agriculture
102

Atomic Emmission Spectrometer(model JY 138-Ultrace, Johbin-yvon A}, France)& o]&
shod 2R3k, 2 AR 9 #AAFe] T-N, K, Ca, P AF] ¥4 Ecfoilxet 2
kb o 2 Akl

m. 7zt = sz

1. ulshEdel2 olddnsl) oif xI2Ys 3 cieo]d x| &=t

AZA A ZAEAAL F47 7R BifEmE FaFEQ] F, red cloverst 3t
F89] -F{pioneer 855F), orchardgrass® #H53le] 683Y¥F HollvaE =A% Z3} pioneer
855F(64.3MT/ha)7} 74 wtom, chge@ F(25.0MT/ha), red clover(14.8MT/ha),
orchardgrass(14.2MT /ha) $°)%ic}.

Table 1. Soil temperature according to the soil treatment of green manual crops and P - E film
mulching and tunnel.

_ P - E film mulching and tunnel Non-mulching
Depth of soif
(em) Aver. of Max. of Aver. of Max. of
temp.(T) temp.(T) temp.(T) temp.(T)
5 5.1 60.0 38.9 40.2
10 45.5 53.8 31.5 M5
20 4.7 53.1 28.9 32.2

Duration of survey : from July 30 1998 to Aug. 20 1998.
Time of survey : 14 : 00, every.
Aver. of temp. at aboveground(l.5m) :29.2<C.

A&zAE Ede] 29EElE ojfsled 24 AEF P-E FHulEE HdgEgA e
Aee 24 Az £ £ 1o B #ieh 2. F H3AYT 2197 AT 7 139013
om, & 2ZA7I7FELY AGR(1.5m #ol) FEFLEE 29.20HUch. b R I 139
Zqk9] @ 5em Zololl4 P-E HE HA+EdAA] HFALol 54.1T, HIAZE 60T
72 Aslga, 10cmolldle FFRA| Lol 45.5C, H2A&E 53.8T, 20cmellAe 27 4.
7T, 53.1C7HA Agstel F3FEc) oF 15C 2 AAXE Ech £ A4 uddxy
+EdHelA] Bk S5em FolollA HFAIZo] M.IT7HA sl BFaS A4dt 2t
Ue ALE Bl

ndE et Eoke) A4 AIE B, 715270l wet thEut diAlE Eokzlo] ScmellA
H1esrt TR ke Ao 2AER eKY §, 1982 Katan, 1976). B4 T
(1995) 418l 7| st WATolt Bkl Asle T2 BE WL vAE FHE W
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FAo] wlwH Y2 AL F3lell 40-45TelA PAH7I7H14-20Y) elddE o] 83 ERAE
o8 Al o] grha siglvh.

FE 17359 vivlold wibAd g W AFE A& tuloly WE(%)= X 20
A BEutet Zol P-E BEHEAAH1.97)7F FEAF2. 4D vl Y2 Aoz zAF|gle
o, =H|AEEREEE F(1.74), red clover(1.76), pioneer 855F(2.18)7} WhH =7l Ugtor
HOEE3.48)7t 7M w2 AoE el SuAE miREYL Cislolh g AxsleulE 2
Lol Zleg velgou P EGEdAn SulAEA Y] J3a8ar s AR @i

At vleolw o] AR w&=7t 38eld] B Scm ZHoldlA P-E FE WX +E{dd
gl 79] HFAZo] 54.1C, 10cmollA 45.5C, 20cmollA 44.7C7HA Asslod tido g #2)
stz Q3] e derl Zofsldl Zeg AgtE

Table 2. Rate of infected area per potato tuber of common scab by green manual crops and soil
solarization in fall potato cropping.

% of infected area per tuber of common scab

Green manual crops

M N Aver.
Fallow 2.9 4.01 3.48
Orchardgrass 2.16 3.69 2.92
Pioneer 855F 1.59 2.78 2.18
Red clover 1.52 1.99 1.75
Soybean 1.62 1.86 1.74
Aver, 1.97 2.86
LSDh.s (1) 0.74
LSDy.s (2) 0.92
LSDy. (3) ns
LSDh.s (4) ns

LSDy.s (1) : between mulching treatment means, LSDv.es (2) : between green manual crops means, LSDygs
(3) : between green manual crops means for the same mulching treatment, LSDygs (4) : between mulching

treatment means for the same or different green manual crops
*M: P - E film mulching, N : Non-mulching.

B S(1980)2 o8 A EXAES ] Al U1 ASALE Agsie] 83
BE T Fol s e ARslsled, dig 2HHe AS oFge] 1345%2
dold WAAI7E AIFctks Harslglon], 37(1998)2 ol BHEME HollrrAluE
P-E ATt BXARHAR opllF A3 o8] 8.7%Z =T 41.2%c n|
o W2 Aoz ¥amstm glo] uldEAel o3 =X BT AAE Al Yt

w2 AFlA T3t FulEEA el ool A vidllelie] wlo] Al Habt 9
HEd Rich(1993)8] T3 Lotot2 §248 sfd AohAl LAshe vislolwo] Zadich= v
3, EN(1988)9) 3-8 HHIZ ASE o vidoe] We AAIAT RIE Rl A8
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die o] SRt Ea gl $(1999)9] AR HifEmE B, F, S5 52 %
tto] HellZ o] &% A A viddely o] WS ARzl Al Yslths Ba Sol o
AAE sk Qo

2. JhmEnt 4= o FYSYHY
U ulde]Fel] o3t ezt AsAtelE 24, 454, AE,

B o AGFAAFE £ 3, 4014 HE uig 2o},

Table 3. Plant height, SPAD reading and number of stems by green manual crops and soil
solarization in fall potato cropping.

Green manual  Plant height(cm) SPAD reading No. of stems/plant
crops M* N*  Aver. M N Aver. M N Aver.
Fallow 55.55 53.70 54.62 38.92 38.87 38.92 1.94 1.97 1.95

Orchardgrass  63.85 54.85 59.35 39.62 38.91 39.62 230 1.97 2.13
Pioneer 855F  63.30 59.15 61.22 39.98 39.21 39.98 246 2.10 2.28
Red clover 66.44 59.75 63.09 40.73 39.40 40.73 273 2.60 2.66

Soybean 65.06 60.45 62.75 40.53 39.66  40.53 290 247 2.68
Aver. 62.84 57.58 39.9%5 39.21 2.46 2.22

LSDy.s (1) 3.19 ns ns
LSDn.xs (2) ns 0.69 ns
LSDy.s ) ns ns ns
LSDy.s (4) ns ns ns

LSDp.g5 (1) : between mulching treatment means, LSDy.es (2) : between green manual crops means, LSDygs
(3) : between green manual crops means for the same mulching treatment, LSDyes (4) : between mulching
treatment means for the same or different green manual crops

‘M : P - E film mulching, N : Non-mulching.

2742 WA T7E Tl vl ARE AoZ Jehgon, SH|REEHE B
A7 gtE v|g] ARE A B EAY foAL 9gich dE43eky
t EnFEEFEE o)} QA=) red clover, & AlTr} Egton] EMES) 7 )
vebykel, A7 wAAT Y 19.5"MT/has FHXF 17.77MT/ha Br}l ge 7oz
veldod, muiaE FRHIE F, red clover, pioneer 855F 2|77} orchardgrass X&)
T 9 BtEEG B ZoE ARk AGRAAEE APkl fAE AYXE
2yl =249 AR 28 8340 oA P-E FEEAF Hu)dEaee) 438y
e FAHLE RS HeolA gt kRt AubHel A& g samEEAe] ok
© 222 vk, uidsie] o3 glokd EQASIS SRS oh el R2xARE
= E351(Elad et al., 1980 ; Katan, 1980; 9 5, 1982), ¥718 AL&3 Eok 4£5o] B4
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ol 7Rsete] w14 §71%, ATA ARAEol ol A, WaE AR SFssiEA 5,
1995) AHEe] Aol FEeAT AT Sreko] ZohHlckKatan, 1981 ; ik 5 ; 1987)%
B3y ey vdEy Bkl o opiladatel Z/hEeH, 1998):
B3 5E ENE o SulAEela $2E $712 Sol uldniEel sja) o] Zale] A
HHo2 Ao 447 A% F1eztael Fado] ld oz Hal,

Table 4. Tuber yield, Fresh weight of stem and % of infected area per by
green manual crops and soil solarization in fall potato cropping .

Green manual Tuber yield(MT/ha) Fresh weight of stems(a/plant)
crops M* N* Aver. M N Aver.
Fallow 15.46 13.93 14.69 323.33 297.33 310.33
Orchardgrass 18.89 14.50 16.69 383.50 329.50 356.50
Pioneer 855F 19.91 19.31 19.61 467.33 440.33 453.83
Red clover 21.81 20.27 21.04 492.33 454.00 473.16
Soybean 21.78 20.87 21.32 464.00 448.33 456.16
Aver. 19.57 17.77 426.09 393.89
LSDh.s (1) 0.54 ns
LShy.os (2) 2.86 86.01
LSDy.s (3) ns ns
LSDy.os (4) ns ns

LSDy.gs (1) : between mulching treatment means, LSDy.es (2) : between green manual crops means, LSDy.gs
(3) : between green manual crops means for the same mulching treatment, LSDys (4) : between mulching

treatment means for the same or different green manual crops
*M: P - E film mulching, N : Non-mulching,

3. 484 U EYS FIIYE Het

7HAA FEF AR 27159 T-N, K, Ca ¥ P & 248 Ay % 59 2
. T-Ni= P-E A&7t 4.06%, FE377}F 3.84% 2 Uelygon], SujzhE+74=a)
W2l BEA7L 3.83-4.15%, WHA+ARANTE 3.68% 2 UERROY BAIA fo4Le B
ol7 f¥skeh. K¥¥X& 2.58-3.02% =2 T-N3=kt gA% Heke Hglon], Ca2 P-E I
FHAT) Tl sl kol 22 Zlog zA¥E Wi PY Pk YA Age B
o7 &rt. AZF T-N, K, Ca & P2 e £ 60ll4 B e} o] Z7159 3%
Hateh vyt FEe Jebden], T-N& P-E I&5UXq} 93Tl nja) ko] £
Aoz ey,

HI2HE 95, P E 25RAd5e 7RAA 8% 2okl pH, 4718, K9 3k
& 4% 2 29 1ol4 2 uiel 2ok pHE sk P-EZE 93%, 7458
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3 YolAl= FAE Bod, RIfEYIE 2 pioneer 855F, clover, -+ 7Rl LR+
AAATE} FolAE AgE BAch. Bk T-NI3XE 5u|2E skl - 4¢, P-E
LEEAEF ol A 8% o] Yol JelE B9},

Table 5. Content of T-N, K, Ca and P of potato stems by green manual crops and soil
solarization in fall potato cropping .

Green manual T-N(%) K(%) Ca(%) P(%)
crops M*  N* Aver. M N Aver. M N Aver. M N Aver
Fallow 3.76 3.60 3.68 2.71 2.58 264 0.8 0.47 0.66 0.23 0.20 0.21

Orchardgrass 3.92 3.74 3.83 2.77 2.76 2.76 0.76 0.45 0.60 0.22 0.22 0.22
Pioneer 855F 4.12 3.87 3.99 2.8 2.68 2.78 0.87 0.46 0.66 0.21 0.3 0.22
Red clover  4.19 3.94 4.06 2.73 2.98 2.85 0.69 0.87 0.78 0.22 0.21 0.21
Soybean 4.21 4.04 415 3.02 2.72 2.87 0.8 0.75 0.79 0.25 0.20 0.22

Aver. 4.05 3.83 2.82 2.74 0.80 0.60 0.22 0.21

LSDy.ss. (1) ns ns 0.18 ns
LSDy.s (2) ns ns ns ns
LSDn.os (3) ns ns ns ns
LSDy.0s (4) ns ns ns ns

LSDo.os (1) : between mulching treatment means, LSDyos (2) : between green manual crops means, LSDpgs
(3) : between green manual crops means for the same mulching treatment, LSDy.s (4) : between mulching

treatment means for the same or different green manual crops
*M: P -E film mulching, N : Non-muiching.

Table 6. Content of T-N, K, Ca and P of tubers by green manual crops and soil solarization in
fall potato cropping.

Green manual T-N(%) K(%) Ca(%) P(%)
crops M* N* Aver. M N Aver M N Aver. M N Aver.
Fallow 1.32 1.34 1.33 2.25 2.39 2.32 0.45 0.31 0.38 0.18 0.20 0.19

Orchardgrass 1.39 1.30 1.34 2.4 2.47 2.45 0.75 0.20 0.47 0.21 0.18 0.19
Pioneer 855F 1.38 1.31 1.34 2.55 2.44 2.49 0.6 0.70 0.58 0.21 0.19 0.20
Red clover 1.4 1.34 1.39 2.87 2.32 2.59 0.38 0.43 0.40 0.17 0.31 0.4
Soybean 1.47 1.41 144 275 2,76 2.75 0.49 0.52 0.50 0.24 0.21 0.22

Aver. 1.40 1.4 2.57 2.47 0.50 0.43 0.20 0.21

LSDy.os (1) 0.05 ns ns ns
LSDn.x (2) ns ns ns ns
LSDo.os (3) ns ns ns ns
LSDy.s (4) ns ns ns ns

LSDo.os (1) : between mulching treatment means, LSDys (2) : between green manual crops means, LSDygs
(3) : between green manual crops means for the same mulching treatment, LSDys (4) : between mulching

treatment means for the same or different green manual crops
"M : P -E film mulching, N : Non-mulching.
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Fig. 1. Changes on pH, T-N, organic matter and K contents of soils by green
manual crops and soil solarization in fall potato cropping.
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w3 $712RSE T-Nakel sleh GA% YelS Rolom, Heldekol Wk pioneer
s ZAPNTNA F718 8ol o) ez 2412 B3Ich, HolSao] pioneer B} 40%73
Eoll B3 F, clover+7 AT BRGS0 EdEe S8, FoHRY]
pioneer+ 7+ 7bA AT} Wil Viehd Ao ¥ wf Eoke] BelsltdaAe HAAA
A e PPATIE vl e Fabagel o $elehchs AoE BeiFw oy

2o AT FWHE W AFAGe o] WAT AER ALY £HHEY 5
2 59 3t SuHES ANG F 7Y sheol] E2E] 29812 o] Guje] sk

$3k2 20-30%% P - E vld8R +eldelsio]l A28 50Tl A5AA Ekhisd
e AE A 73S tidey 5 EoREUT) AW 8 89 xlekel LR ol §7)
2EQuze o8] %ol FTAAT FHRFH] ZIRIAE Aoz mAso] ofejat AR
A o143 727 AN AR B S/ Aol K5 oz Az

v,

X
ko

AFAPGNA FAedAe videld WA 9 HFAE W BifEmE SuE(E,
clover, pioneer, orchardgrass)€ ‘98'd 59 21YE] 79 28U7kRl Ajulisto] 452470l s}
A, Besti P-E $FHYE0.0lmme 2% e'd Ax, vl Eise ARG *
Aol 72 AE Auisle] AsAeE =A% A 29 7).

1. BifEHE At el pioneer 855F(64.3MT/ha)7} 744 Hgton theoz 3
((25.0MT/ba), clover, orchardgrass ¢olgith. P E LEHA+E|FAXT] Aot
HEALLE Eggel Scmelldl 54T, 10cmollAl 45¢C, 20cmellA 4tcsdsh. 2, red
clover w77} vldEAol] o8t EokiEuaa Qsled 7127ALe] tiefoly WlT )
ol Aoy zAE| ),

2. &%, A5, AGFAAT, AAsH 5o ASEAL ZulAEA] g vldy
el o LaAlE B Bk F, red clover, pioneer 855F AuiE 7zkx)
w7} 2 reke] HolRlE Aoy =AEQdc),

3. 7R AR 1 A7 9 T-N, K, Cagl#s Zu|aEAu] 5 P-E "2
ol golAlE e Hirh, winloll Eokgo] T-N, #7183k, Kaheke ZujzEa)
s 8 P-E FE5dAFel oyl 71eat ol AlsAAbd Eoke] Aleis
o] golle 418 HERAIT
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