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and It's Effect of Soil Conservation

Gye-Jun Lee, J eong-Tae Lee, Yeong-Nam Yoon', Yong-Ik Jin,
Chol-Soo Park’, Yong-Seon Zhang’, Jin-Ho Joo', and Seon-Woong Hwang’

National Institute of Crop Science, Highland Agriculture Research Center, RDA, Pyeongchang 232-955, Korea
'National Institute of Crop Science, Department of Functional Crop, RDA, Milyang, 627-803, Korea
’KT&G Central Research Institute, Daejeon, 305-805, Korea
*National Academy of Agricultural Science, RDA, Suwon, 441-707, Korea
4Kangw0n National University, Chuncheon 200-701, Korea
’National Institute of Crop Science, Department of Rice and Winter Cereal Crop, RDA, Iksan, 570-080, Korea

Objective of this study was to evaluate the adaptation and the soil conservation effect of improved wild vine
in sloped upland of highland about 600m from sea level in Korea. A mainly producing district of the
improved wild vine in Korea was distributed 230m to 540m from sea level, and its rainfall ranged 1,200 to
1,700 mm. The lowest temperature was from -19.6 to -25.4°C . Their soil texture was from sandy loam to
clay loam, where drainage class was well drained and the contents of soil organic matter and total nitrogen
in the improved wild vine's cultivation area were higher than those of Chinese cabbage's cultivation area in
the highland. According to improved wild vine's cultivation methods, the amounts of soil erosion were 25.5,
4.1, and 1.8 MT ha™ in clean culture, part sod + mulching, and nature sod, respectively. Those were below
30 to 80 MT ha of sloped upland at highland in Korea. The result suggests that it is possible to cultivate
the improved wild vine over wintering at 600m of highland above the sea level. We can substitute the
improved wild vine for Chinese cabbage in the highland for soil conservation.
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Table 1. Physical and chemical properties of soil used.
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Table 2. Climate properties of study sites of improved wild vines.
Min. . Mean temp. Max. mean Min. mean Mean diurnal
. Min. mean . . X Amount of
Study sites extreme- . from July temp. in temp. in Sep. range in Sep. L
temp. in Jan. precipitation
temp. to Aug. Sep.(A) (B) (A-B)
c c c c c nm
Gyeonggi Paju 254 9.3 22.1~24.0 26.1 152 10.9 1,492
Gyeongbuk Yeongyang 223 <72 21.8~23.8 254 143 11.1 1,540
Gangwon Goseong -19.6 4.2 21.2~23.6 24.6 153 9.3 1,510
Gangwon Pyeongchang 223 9.1 21.5~24.2 25.0 143 10.7 1,209
Jeonbuk Muju -20.1 -8.0 22.6~24.3 24.9 137 112 1,651
Gyeongbuk Bonghwa -24.7 -10.1 21.0~23.5 239 12.2 11.7 1,486
Gyeongnam Hamyang -20.1 -7.0 21.4~243 25.7 159 9.8 1,591
© 1209 mE EEAA FFAQ 1280mE T 2 YA Table 4 MFHT AMAGE £ge] shety 5
T 9 A e HEHe 1486~1651 mE EEFH A dEkd Aolth JNEME AuiA el pHE 47~
A Hh gt 772 Ao whE wolzh wig- A ARk Egke] H]
ol #71% 2 A2PFS wRW WE FEAN B
ANy f ESME]  Table 32 v MFHF A d71gFS vtk 539 fUlw dFE2
A0 £, AW % EFEAL 2AG AFlT  40~Thg k'OE Nt FAARTG 953 5L 97
Ao E AAE AL 230~510 me] FABARE o 44 FAS AUL U olE o v} A
FuAAd ANy S, WLE A} FS  FEo] SEi FWel dgo] Bol el AN 4
STHT AQelMes FALA AN F2 Auista, & ot 7] WEol EGfIE FEel g2 Alw
nAGoR WeIBSE 1t B 2AANA = sdEch oAg Agel AYHTE F2 Az
2 AME 3 AT BAEE 3~25% H LI Je= A oA R/S(ASH/AZH) &0 A=
st dom, AP AFAAA, FHARA, T Aete 240 ALagFge] B FFge] B e
A T FE A SAS UL e AFd # SdH 7 ATl FFE v thE B3 (Grechi et
zaT AT BAS AYE-AYED WFEFES  al 20079 FA AOT ABRHAT AR W9
WA Z Yok Holy FREAS 50~150 cnZ EF - w2 7] WFel Fo MEd A g Ao
Faol EAskA L dd JAEYLE 54 AY 2 AzEn.
I AATE Winkel et al (1995)0] €]3lH Exe] B
E Aol Qi BN 2 Ankn AZe] A%S  HYSM  Table 5: Suer T4 AFN T
E40] 7bg 289 f0lolghy starh 19y Pak  FUSAS Uehd Azl AVF $PFe
et al(2007)0] <&@ MFHFE e HIA A ER 84~93 g, AHFE 62~77 Yol TEE 126~133
A FEEAS B AF 9Fo] A &L LR °Bx, AHeE 026~038%°]Ath AP Fe] dntH
A, Wge st 28E A% A9sE AR SAHY BPF 50~200 g FE 1518 °Bx, WE
8219 AL ® wekEh 031%¢9}F vlste] & wf $-uhel FakA oA A kst

Table 3. Soil characteristics of study sites investigation region.

Study sites Altitude Slope Landform Soi Soil Drainage class
depth texture (1~6)
m % cm
Gyeonggi Paju 230 15 MFSL' 50~100 Clay loam 3
Gyeongbuk Yeongyang 250 3 VAF 50~100 Loam 2
Gangwon Goseong 330 3 VAF 100~150 Loam 2
Gangwon Pyeongchang 480 10 Hill 50~100 Clay loam 3
Jeonbuk Muju 450 25 MFSL 100~150 Sandy loam 2
Gyeongbuk Bonghwa 510 5 VAF 100~150 Loam 2
Gyeongnam Hamyang 540 20 MFSL 100~150 Loam 3

"MFSL : Mountain foot sloped land, VAF: Valley alluvial fan
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Table 4. Chemical properties of study sites of improved wild vines.
Ext. cations
Study sites pH EC OM. T-N Av. P:Os
K Ca Mg
dSm’ gkg' % mgkg' = e [OV1T0) ) (- R
Gyeonggi Paju 7.1 0.09 47 0.24 545 0.61 9.1 22
Gyeongbuk Yeongyang 52 0.07 40 0.31 127 0.50 6.9 2.0
Gangwon Goseong 6.2 0.06 56 0.17 263 0.56 6.0 1.8
Gangwon Pyeongchang 52 0.05 43 0.34 274 0.50 52 1.7
Jeonbuk Muju 47 0.20 58 027 308 0.49 4.0 1.3
Gyeongbuk Bonghwa 5.1 0.07 75 0.32 208 0.54 55 1.7
Gyeongnam Hamyang 7.1 0.21 53 0.24 240 0.53 55 1.5
Table 5. Cluster properties of improved wild vines in surveyed region.
Study sites Weight of cluster Number of berry Weight of berry Soluble solid Acidity
g berry g °Bx %
Gyeonggi Paju 92 77 1.2 133 0.26
Gyeongbuk Yeongyang 93 75 1.1 124 0.38
Gangwon Goseong 88 77 1.0 12.8 0.32
Gangwon Pyeongchang 93 71 1.2 129 0.28
Jeonbuk Muju 86 72 1.1 12.6 0.34
Gyeongbuk Bonghwa 84 70 1.1 13.0 0.30
Gyeongnam Hamyang 80 62 1.1 12.7 0.33
© MFHF= 2Tl Fert g WA ESdRd MHEA ESFEF Table 72 7 FH
AR AL ol leh oA EFRAY RATE 2 FAFD
o3t EALS] T-N, T-PE ZAFSH A A o]t} 20039 3
HEE Table 6& AFWT nAA AL A L¥EH D 0LAAY AR F AFFS 2471
E3t7] flsto] 2003 59 3L HFZ 5 57 mZ WA ko]l W woldith E‘%}%%‘a"
ol $1x 3+ Fo]%E(Coarse loamy, mixed, mesic, MEFHF A7) ha'd 255 MTO 2 dA3] &
Humic Dystrudepts) WES] /fEFHFE S = T Ml ST AN TE 73 MT, BEZA 2 A
Fog Auisty dFE B AKLGES AR Zo] E5Au = 22 41 MT, 1.8 MT2 & OECD9| 3]
o 4EES 8%EA o Bded olHd Ade SFAAR ha 1l=EHoh A wkek A3+
SAPSA = kAR wrolgo] 2004\ 649 229 ® = A EFfFAFe] =W dAS E710 EAx
S WO Mol AWEd] ASAAW AE/ PR 0% FRPAD woe] Wyl WEelth PR
FAbeRaAL AE71e] AN vA] BT AT} = EGRdol goerg y3A 734 Al A z= =
B Ax s & wol oyt AAHN] WEL NFHFE AT Aol A A7 A
2 dddEth mEka 250 Ag Fo] F2 ol o] Fojxjof & A o]th(Bouyoucos, 1953: Lal, 1976)
Az YIY DS PashE ww R 4% TN T-PY §EFS ERRAY WAPYAE 2
< FX "= Zhu et al(2006) €] B gk AE3)] = gl A7 W S FEYG 4 Wks
H, AFHFE ZFHez Awistr] AsiMs Ad g ols MFHFE AN Y527 A= B
o] Hulsh £2 g Yol Fof BaANNS AP FATe]l WelAAW o= AR Azre] ATsA 2
= Zo] W Fasina Az, Al Aol A Aol &S ZAE Al
Table 6. Growth and rate over wintering rate of improved wild vines in highland.
Planting number Tree age Sprouting date Shoot length Stem diameter Rate over wintering
tree year month - date cm cm %
100 2003~2004 June 22 84 0.6 88
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Table 7. Soil 1 and nutrient loss by runoff with different cropping system for improved wild vines.
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Crops Crop Soil loss Runoff Nutrient loss
management T-N T-P
MT ha' m’ ha' kg ha'
Clean-tilled culture 255 1,822 322 123
Improved wild grapes Partial side 41 914 52 0.9
Sod culture+mulching
Sod culture 1.8 849 29 0.5
Chinese cabbage Contour tillage 73 1,130 14.6 32
S w3 WEeln ol AFMTE A I Hnh BB APWEE A2MHBHRILIF £
24w FAE AR 9] WA B g ARGl o7 A4 3 QAR FEF0l A K. Ca
2 A A g 7HA olf7E B A v 19 Mg 22 @714 8t 448 Edrh
MFHF A 27l EFFA Tl BopA Bz v
A BEEA A o] Wasojof & Zlojt YEHS| FAIH el A AHFHF Az
St ATl oF FdFEEe AAAQ] WEE y
AABEHAREY  Table 82 MFHF Augy . A2 Table 99 Zth T-N, T-P ¥ X84 K
FAE EAb o3 IgEd FEFS A 44 S 3E BT ApERil #AQlel AFx71 *rE
oty Fd=d FEFS T-N F SAE EF Ay Fol weken ASAEAVE A s 1 Fe Ha
HE 2 FZMDFTEZAA+EDOAAZAY o)A e Aol 53] 69 271 o] Fole FUEZ
Al Hlete] FEZAA+E B A FE@ol dAAs ik oldd AdS N
2 QU 2T 2N =Y F A ARER Fol Az A B Fx BAoE AFTe A5
= Ao)bZg)de)rtdlg w22 & 1A Zefell wel Al dlo] HArh
AN EF B FEHS FHE EAF Foll FirEo] ool AHE & wf, XA N NFHFE An|
Ve Aa, At T =l AT o] A= &t7] Sl Ax7E A e A sk 6Y sk
ESfAes A28 F de ESRAEHS A B 74 Fe/HA B2 R I Folof st
oftt FHLYES XA RE UAY F vty A ol MEA= Ao Hlste] FFeFo] Wopd E

Table 8. Nutrient contents by runoff soil with different crop management for improved wild vines.

Crop management T-N T-P Ex. K Ex.Ca Ex. Mg
kg ha'
Clean-tilled culture 322 123 23 6.4 1.2
Partial side sod culture+mulching 0.9 0.8 1.8 0.2
Sod culture 0.5 0.7 1.5 0.2
Table 9. Change of nutrient contents by runoff water with different crop management for improved wild vines.
Investigate date
Elements Crop management
June 24 July 19 July 27 Aug. 20 Sep. 24
Clean-tilled culture 43 2.5 1.5 0.8 1.0
T-N Partial side sod culture+mulching 54 32 1.7 0.8 1.0
Sod culture 5.7 32 3.1 33 2.1
Clean-tilled culture 0.8 0.2 0.2 0.3 0.2
T-P Partial side sod culture+mulching 0.8 0.6 0.2 0.6 0.5
Sod culture 1.6 1.0 04 0.9 0.8
Clean-tilled culture 2.7 2.1 0.7 0.9 0.9
Ex. K Partial side sod culture+mulching 2.9 2.3 1.6 20 1.0
Sod culture 3.7 29 23 24 1.5




424 OoJAIE - ol HH - &I -

Frdol FHHAER JE 2 AAdxAe & A
of FHE EY % fAF A% d=E FE2
grofoprt v A FHEAS BHET & Aok £ A
FH Tt 22 gy dEARES S AIAlA
B ZAAEo|Y duk AaET o ZdA HEE dE
2 AR 54 g2 EY flee R
(Gill et al, 1999)= W} &= JIYAEZZA o)
d AE A 7] Wil Frhabelel] A ARt
Z zAsd aAgANA NFHFIE RS F
2 EGERY AR e /88 Aoz dddn
= Q

JLEFA AR A A g R =Y A HE
&t7] flsto] tigs] JEFHF AujA o] dejE A
AL EYRA adE Hristr] flete] HEHE
A v AR g v HESHA T

NEFHF FAAE 2 e 230~540 mol] £

ofs
o

XN

Eogol wste] we Wolglth AuvITe] A
32 600 m o]/l K

RALEE =S)0] 158
Al 2 Aol he EgiAFEe

>
ol K

A7k ha'g
H7A A 25.MT, FE24 41IMT, A E 18MT
o2 yFA ALAMA Y] HF EFHFAF 30~80
MT ha' year o] H]sle] H4 2glon REZAH 2
ZAHEE Turek ANFHFY AuigS IR A
EFAATE B FEAETF Adadst e AA A
FoE = IR FUIAE A P AT e
A Fetgs AU F Ae e Wil # F
Qe Aoz Ao

o =
o2& #

Bouyoucos, G. J. 1953. The Clay Ratio as a Criterion of
Susceptibility of Soils to Erosion, J. Am. Soc. Agr. 27:738-741.

Cho, B.O. 1999. Characterization of soil fertility and management
practices of alpine soils under vegetable cultivations. Ph.D. Thesis.
Kangwon National University, Chuncheon, Korea.

Gangwondo Agricultural Research and Extension
Services(GWARES). 1987, Survey of a variety of improved wild
vain. Research report of Gangwondo Agricultural Research and
Extension Services. Chuncheon, Korea.

Gill, R., Burke, I.C., Milchunas, D.G., Lauenroth, W.K., 1999.
Relationship between root biomass and soil organic matter pools
in the short grass steppe of eastern Colorado. Ecosystems 2:226-
236.

Grechi, I., Ph. Vivin, G. Hilbert, S. Milin, T. Robert, and J.-P.
Gaudilére. 2007. Effect of light and nitrogen supply on internal
C:N balance and control of root-to-shoot biomass allocation in
grapevine. Environmental and Experimental Botany 59:139-149.

Hwang, SW., J.Y. Lee, S.C. Hong, Y.H. Park, S.G. Yun and M.H.
Park. 2003. High temperature stress of summer Chinese cabbage
in alpine region. Korean J. Soil Sci. Fert. 36(6):417-422.

Jo, LS., B.K. Hur, K.S. Ryu, K.T. Um, and S. J. Cho. 1987. Effects
of soil conditioner treatments on the changes of soil physical
properties and soybean yields. Korean J. Soil Sci. Fert. 20(1):29-
34.

Jung, P.K., M.H. Ko and K.T. Um. 1985. Discussion of Cropping
Management Factor for Estimating Soil Loss. Korean J. Soil Sci.
Fert. 32:31-38.

Jung, Y.S., J.S. Shin and Y.H. Shin. 1976. Runoff and soil loss on
newly reclaimed upland. Korean J. Soil Sci. Fert. 9:9-16.

Kim, C.H. and Y.K. Kim. 2002. Present status of soilborne disease
incidence and scheme for its integrated management in Korea.
Res. Plant Dis. 8(3):146-161.

Lal. R. 1976. Soil Erosion on Alfisols in Western Nigeria. Effect of
Rainfall Characteristics. Geoderma. 16:389-401.

Lee, N.J., S.J. Oh, and P.K. Jung. 1998 . Soil loss and water runoff
in a watershed in Yeoju. Korean J. Soil Sci. Fert. 31(3):211-215.

National Institute of Agricultural Science and Technology(NIAST).
1999. Fertilizer Application Recommendation for Crops. Suwon,
Korea.

National Institute of Agricultural Science and Technology(NIAST).
2000. Methods of soil and crop plant analysis. Suwon, Korea.

Park, H.S., Y.H Kwon, H.Y. Sang, D.V. Lim, G.P. Lee, E.M. Hong,
S.J. Ahn, J.E. Cho and N.Y. Cho. 2007. Study on the investigation
of functional constituents, the phylogenetic analysis and
development of cultural technology in 'Kaeryangmeoroo'. “5-& %1
54 SASHATAY AFRILAN

Rural Development Administration(RDA). 2003. Investigation and
standard for agricultural experiment. Suwon, Korea.

Tiago Pedreira dos Santos, Carlos M. Lopes, M. Lucilia Rodrigues,
Claudia R. de Souza, Jorge M. Ricardo-da-Silva, Joao P. Maroco,
Jo@o S. Pereira and M. Manuela Chaves. 2007. Effects of deficit
irrigation strategies on cluster microclimate for improving fruit
composition of Moscatel field-grown grapevines. Scientia
Horticulturae 112:321-330.

Winkel T., S. Rambal, and T. Bariac. 1995. Spatial variation and
temporal persistence of grapevine response to a soil texture
gradient. Geoderma 68:67-78.

Wischmeier, W.H. 1976. Use and Misuse of the Universal Soil Loss
Equation. J. Soil & Water Cons. 31:5-9.

Yang, J.E., B.O. Cho, Y.O. Shin and J.J. Kim. 2001. Fertility status
in northeastern alpine soils of south Korea with cultivation of
vegetable crops. Korean J. Soc. Soil Sci. Fert. 34(1):1-7.

Zhu L., S. Wang, T. Yang, C. Zhang and W. Xu. 2006. Vine growth
and nitrogen metabolism of 'Fujiminori' grapevines in response to
root restriction. Scientia Horticulturae 107:143-149.



