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ABSTRACT : This studies were conducted to investigate the growth responses and yields of Astragalus membranaceus
Bunge which were grown with organic cultivation using two organic fertilizers and two green manure crops of hairy vetch
and rye in 2008 and 2009. The lengths of stems and roots were not clearly different between organic and conventional culti-
vations. The root diameters and the branch numbers were slightly thicker and more in all treatments of organic cultivation
than that of conventional cultivation in 2008, although they were not significantly different between two cultivating methods
in 2009. The dry weights of shoot and root were heavier on organic cultivation than those on conventional cultivation. The T/
R ratios were commonly higher in organic culture, showing more clearly in 2008 than 2009. The yields were generally higher
in organic cultivation than those in conventional cultivation in 2008 although the effect did not clear on yield in 2009. The
organic cultivation using of organic fertilizers and green manure crops would be new method to have safety and qualitative
products. The techniques of organic cultivation for Astragalus membranaceus Bunge would be studied more on utilizing the

natural organic resources.
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Table 1. Chemical contents of green manure crops and organic fertilizers used in this experiment.

) Total-N P,Os K,O CaO MgO Fe Cu Mn Zn
Resources of organic matter
(%) (ppm)

Hairy vetch 2.9 1.7 4.8 2.3 0.5 1,008 13 62 86

Rye 1.2 1.3 3.5 0.5 0.2 456 7 58 38

Organic Fertilizer | 1.8 2.0 0.9 4.1 3.5 - - - -

Organic Fertilizer I 3.1 2.3 1.2 4.6 3.6 - - - -
=2 9 AF N AR dAsEe ke IR B 7] 200999 % F8F71E FAISt A& FH|F, A
Sl Tjgk Balo] MR QT 9710 2 ARL saponin 7}, SEFRE] 50 Foage] dojMAs A

A8} flavonoide AECE L&A oW, formononetin}t
linoleic acid 5% #2]E A0l HrHAUCH (Kim and Kim,
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T R Bl FRIshEA] 719 FARAAR dAske &
Gl Floj WX FE FACE FH|AES] S FofeH|
e 20089% 109 20¥o ZHZF 15kg/10a, 6kg/10a I
Hglom, Wolx 3 Kol E F ALS glo} Yol Eozith
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7} 104 kg/10a, 297 kg/10aS 37} A-&slich. sloja]w =]+
g7e 7)o AAFHANHFEE 71E0E 19 84 kg/10a, 2
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Fig. 1. Stem and root length of Astragalus membranaceus Bunge cultivated with the orﬁanic cultivation using the organic fertilizers and

the green manure crops for two years, 2008 and 2009. The bars represent t

e standard deviation (1, 1.5, 2 : Each level of

application amount of organic fertilizer based on the recommended application amount of N, Con : conventional cultivation, NF :

non fertilization, OF | : Organic fertilizer I, OF Il : Organic fertilizer Il, H : Hairy

vetch, H + OF | : Hairy vetch + Organic

fertilizer I, H + OF Il : Hairy vetch + Organic fertilizer Il, R: Rye, R + OF | : Rye + Organic fertilizer I, R + OF Il : Rye +

Organic fertilizer ).
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Fig. 2. Stem and root diameter of Astragalus membranaceus Bunge cultivated with the organic cultivation using the organic fertilizers
and the green manure crops for two years, 2008 and 2009. The bars represent the standard deviation (1, 1.5, 2 : Each level of
application amount of organic fertilizer based on the recommended application amount of N, Con : conventional cultivation,
NF : non fertilization, OF 1 : Organic fertilizer I, OF Il : Organic fertilizer Il, H : Hairy vetch, H + OF | : Hairy vetch + Organic
fertilizer |, H + OF 1l : Hairy vetch + Organic fertilizer II, R: Rye, R + OF | : Rye + Organic fertilizer I, R + OF Il : Rye +

Organic fertilizer 11).
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Fig. 3. No. of branches of Astragalus membranaceus Bunge cultivated with the organic cultivation using the organic fertilizers and the
green manure crops for two years, 2008 and 2009. The bars represent the standard deviation (1, 1.5, 2 : Each level of
application amount of organic fertilizer based on the recommended application amount of N, Con : conventional cultivation,

NF : non fertilization, OF 1 : Organic fertilizer 1, OF Il : Organic fertilizer 1, H : Hairy

vetch, H + OF | : Hairy vetch + Organic

fertilizer 1, H 4+ OF Il : Hairy vetch + Organic fertilizer I, R: Rye, R + OF I : Rye + Organic fertilizer I, R + OF Il : Rye +

Organic fertilizer II).
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Table 2. Fresh weight and dry weight in shoot and root tissues of Astragalus membranaceus Bunge cultivated with treating two different
organic fertilizers and two green manure crops for two years, 2008 and 2009.

vear  Treatment Application Fresh weight Dry weight
e eatme level Shoot Root Total Shoot Root Total T/R ratio
NF" 13.31,”7 10.23,, 23.54, 422, 4.194 8.414 1.07,
Con 14.65, 11.54, 26.20, 6.37, 5.194 11.56.4 1.24,
1 35.91, 17.80, 53.71, 11.58,, 6.77 ane 18.34,, 1.82,
OF I 15 31.60, 15.13,, 46.73, 10.98, 6.45 17.43,, 1.70,
2008 2 30.72, 13.62,, 44.34, 9.99, 547 g 15.40p, 1.87,
1 34.90, 17.44, 52.34, 12.95,, 7.54, 20.49,, 1.71,
OF II 1.5 38.60, 18.23, 56.22, 13.38. 7.92, 21.30, 1.70,
2 39.15, 18.60, 57.75, 14.70,, 8.02, 22.72, 1.95,
F-value 9.96** 3.68** 8.12%* 10.44** 3.98** 8.21** 8.51**
Con 19.08,1 16.78,1¢ 35.86,¢ 5.71a 6.534 12.24,. 0.88,,
H 1 1596001 14.060c  30.02abcde 5.30,c 6.26,1 11.57 abed 0.87.
2 16.33,pcd 14.76 4 31.08hcde 5.36,¢ 6.3 ¢ 11.67 35 0.85,,
H+ OF I 1 16.24 pcq 10.69 26.93pcde 4.54, 4.46y 9.004 0.98,,
2 19.71 4 18.71,, 38.43,, 6.50,, 7.53, 14.04,, 1.05,
H+ OF I 1 17.26,. 16.55, 33.82.0u 4.93,. 6.11 11.04,p 0.83.,
2009 2 16.24 30cd 12.344 28.58cde 4,671 5.02pc 9.62pq 0.86,,
R 1 11.484 10.684 22.164e 427y, 4.58) 8.78.4 0.90,,
2 12.22p 12.2844 24.50¢ge 4.36p 4.82) 9.18pq 0.93.
R + OF | 1 16.63,pcd 14.48 4 3111 ahede 5.37 ¢ 5.624c 10.94 4 0.97
2 9.164 9.37, 18.53, 291, 3.97, 6.874 0.76y
R + OF Il 1 22.92, 19.81, 42.73, 7.65, 7.95, 15.60, 0.90,,
2 15.10pq 12.99,.4 28.09%e 4.58,, 5.03p, 9.60q 0.99,,
F-value 2.38%** 2.81%* 2.69%* 2.12% 2.49%* 2.42%* ns

1) Con : conventional cultivation, NF : non fertilization, OF | : Organic fertilizer I, OF Il : Organic fertilizer Il, H : Hairy vetch, H + OF | : Hairy
vetch + Organic fertilizer I, H + OF Il : Hairy vetch + Organic fertilizer I, R : Rye, R + OF | : Rye + Organic fertilizer I, R + OF Il : Rye +
Organic fertilizer |1

2) Same letters in a column are not significantly different at 5% level by DMRT.

NS : Non-significance, * : significance at P <0.05, ** : significance at P <0.01
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Fig. 4. Yields of Astragalus membranaceus Bunge cultivated with treatin§ two different organic fertilizers and two green manure crops
for two years, 2008 and 2009. The bars represent the standard deviation.
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Fig. 5. Correlationship between the yields and four growth characters; number of branches (A), stem length (

shoot weight (D) of Astragalus membranaceus Bunge.

Belon], Ee ol5e] S %, solMA + #7121 4
2le) #7185 wAgTeh T + 47120E 1 H2re)
712 3Y A 7E B FUE) o ) o
BT, T RE #7218 AgTolME 2 Aol oA
Bl el Hs) ok A wee uelnh Wl Sl
=] sofalM 9} FERS] Algel o5 FEUTHE A
FAT (Ryoo, 2003)¢} Hlas) & w) fAKE o] glom,
U2 soje]ux|e} T3} o] ARAAA] soj2]H R
AME oF 7% T TFE Bl W S E 23]
oF 20%9] FHFo] AU thE A3 (Song et al, 2010)2F
Hlas] & iﬁlz—}r 283 1A 71| s =
H|ZHE 7o) 2jolE B oo tigh A= 8719 daol8R
& T2 AHASkE A7 H oFolAor & Zlew A
Hr}

Grle) $PYe F2
A8 A3= Fig. 59 7t} B
Ao HBAE= F9 AAE
AAEE A7, 28 ARG} AA
T 5o ULT 5 e, olEs T
A5 A3} A ATl G719 %‘r%‘:"é"ﬂ V&
ke ZloR Ueht I o] A
€ Zlo] Fasital dddn of2gt 30

A FESlsh $8Rae) sk wHsA aud

-

88

30
Shoot(g)

B), stem diameter (C), and

y_/\

DL, B719] 735-ell=

- TAE7E B3 Hoh o B2
SsiEo] B R olFHA 3l SRS Eole Aol &

PHOoZ o &H L glom, ALl g oFH et HsiAed <
3 A2 AFT 9 A250] S7RIthe A7 43 (Lee er
al., 2002)94 A% AUz wpe} rEEra 9 A7k
dsAgo] 9l “‘*‘011 ol A, AT, AT FF 5ol
ke Wb A o] F7ksle] AT EUTH (Lee
and Kim, 2008)= A7+43E=3 Hlws) & of 7)o He=
Hojo] FFFLIQA ARG Aso] 72910 o] A
S Eole ZoZ Holn old tigh AJTAE A7 8
Hohar AE

2Ae) 2

ezx2] z

01__1_0

S = 47
Y= om oo TA=—T),

QAIgRe] Ao elste] 5

LITERATURE CITED

Goh EJ, Seong ES, Lee JG, Na JK, Lim JD, Kim MJ, Kim
NY, Lee KH, Seo JS, Choi DS, Chung IM and Yu CY.
(2009). Antioxidant activities according to peeling and
cultivated years of Astragalus membranaceus roots. Korean
Journal of Medicinal Crop Science. 17:233-237.



7 |XHul 2712

Jeon YH, Moon JW, Kweon HJ, Jeoung YJ, An CS, Jin HL,
Hur SJ and Lim BO. (2010). Effects of Lycii fructus and
Astragalus membranaceus mixed extracts on immunomodulators
and prevention of diabetic cataract and retinopathy in
streptozotocin-induced diabetes rat model. Korean Journal of
Medicinal Crop Science. 18:15-21.

Kim JS and Kim CS. (1997). A study on the constituents from
the roots of Astragalus membranaceus. Korean Journal of
Pharmacognosy. 28:75-79.

Kim YG, Chang YH, Lee ST and Yu HS. (1996a). Studies on
planting density and labor-saving in machine sowing for
Astragalus membranaceus Bunge. Korean Journal of Medicinal
Crop Science. 4:157-162.

Kim YG, Kim KS, Chang YH and Yu HS. (1996b). Effects of
harvesting time on growth and root yield in Astragalus
membranaceus Bunge. Korean Journal of Medicinal Crop
Science. 4:329-332.

Lee H, Kim KU, Son TK, Lee JE and Lee SC. (2002).
Saikosaponin contents and growth characteristics on cutting and
flower removal in Bupleurum falcatum L.. Korean Journal of
Medicinal Crop Science. 10:353-365.

Lee SS and Kim CH. (2008). Effects of planting density on
growth and yield of vegetable soybean varieties. Korean Journal
of Crop Science. 53:64-69.

Ma XQ, Duan JA, Zhe DY, Dong TTX and Tsim KWK.
(2000). Species identification of Radix astragali (Huanggqi) by
DNA sequence of its 5S-rRNA spacer domain. Phytochemistry.

89

f=) A
SMT} 52

54:363-368.

Park NK, Choi DU, Chang SM and Choi J. (1988). Effects of
N, P,Os, and K,O application on the yield and quality of
Astragalus membranaceus Bunge root. Korean Journal of Soil
Science and Fertilizer. 21:450-454.

Ryoo JW. (2003). Effects of hairy vetch and animal slurry on
growth and yield of Astragalus membranaceus Bunge. Korean
Journal of Medicinal Crop Science. 11:83-88.

Statistic Information of Agriculture. (2009). Ministry for Food,
Agriculture, Forestry and Fisheries. Korea.

Seo JS, Kim KS, Soh HS, Park SU and Son SG. (1995). Effects
of pant density on growth and root yield at different harvesting
year in Astragalus membranaceus. Korean Journal of Medicinal
Crop Science. 3:140-145.

Song BH, Lee KA, Jeon WT, Kim MT, Cho HS, Oh IS, Kim
CG and Kang UG. (2010). Effects of green manure crops of
legume and gramineae on growth responses and yields in rice
cultivation with respect to environment friendly agriculture.
Korean Journal of Crop Science. 55:144-150.

Yin Y, Heo SI, Jung MJ and Wang MH. (2009). Antioxidant
and antiabetic effects of various sections of Astragalus
membranaceus. Korean Society of Pharmacognosy. 40:1-5.

Yoon MY and Song BH. (2009). Study on patterns of
decomposition and mineral outflow of barley and hairy vetch as
green manure crops applied into soil with respect to
environmental friendly agriculture. Journal of Agriculture Science.
25:7-13.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


