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The Effect of Liquid Fertilizer Contained Amio acids on Growth of
Bentgrass(Agrostis palustris Huds) and the Chemical Characteristics of Soil

Youngsun Kim, Suongyu Ham”, Kyuseung Lee?
Chungnam National University, DK orea Turfgrass Research Institute

Abstract

This experiment was carried out to study an effect of liquid fertilizer contained amino
acids(LFcAA) on the growth of bentgrass(Agrostis Palustris Huds. penncross) and the
change of soil chemicals characteristics. In tested sail, the utilization rate of nitrogen in
treatment was more than control. Fresh weight, dry weight and concentration of T-N,
Mg and chlorophyll were increased in grass treated LFcAA. These results suggested
that treatment of LFcAA was promoted utilization of nitrogen in soil and growth of
bentgrass.

Key word : liquid fertilizer contained amino acids(LFcAA), utilization of nitrogen, growth
of bentgrass
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g ojgstE AuE, 231 dxud B3940 2L AR exza¥n pe 3
te] Aujgele] e Aok 3 AuBeE B YA FFE Ao AL
3} £2¢ AFsEY Yo FoF 4T ddx B 5 Yok

H2 Nulgeel ol AL Wy ol TR E gEsted o} obmxat HE
7t olgHn glom HI o] oAt vlEst VBAFAAN ETEHAEA o|fo] Zrtsa
itk E3] ol opmt HEE AYFE s)Ee] DT G YRZREH oFg of
U xbS 5 AESo] AAFe] Buisln ok Y obmxA vlgst R AR
X E G g A3 A glon, F2 JIFA AUAYL FAoT oARL, H
2 fieldol A&t Aol AP T o}, g FAH 2 o3 ozie Hol Y&
Aol Atdoltt. 2 A4 F4 2 A MAUEET T 230] BEx Y AL
fieldo) 243t d o8& Mol U, field AYE iR ot D AL F5o] B 4
Pol £2 o] U] WEo] AZo| HXE Yol BF HIE = Aotk ©x o}
uiibe] B} FolA AR ERstH, olgulY A A FANA A2dUdde] B 5
e Bt g Wolgph? '

et 2 Age E25PR S HFste Aid olux dulE six 3 Rdo] AlH|EHg
e o e A& 9 33ty Wld] wxE Ao dis) 2AEnA §
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Al 5.

g FEl2AddA P, FAIRYE FFIAUATAAAN T Be A
@2 (Agrostis Palustris Huds. penncross) SAE AL . FAHEEE 74
Al BFHR(N-P-K : 21-17-17)& ©] £33, gHAud & ofnite] X3Hd Ju|E o]
3ttt e AT FulEs AHE FYstd FHAF 34 EAF 3NE A
o @572 HeAdTd BADEAH o] EAs AT EAZAT AALY AlFol ¥
ofnj = Ab3} F olmxAto]l Ztzh 16.39g/1% 41.71g/12 718 BL 49 olvjxitg ¥ 3s
AATHTable 1). WA E AFoAs oiveitd F opu|xitE 71 Bo] X833
RE AALe] A FE AP ol&sHon FANEY Y EH4L A 37%, ¥4 <
2 2778%, &4 7HEl 494%, 7835 A 015%, 22 84 EFBEd 0.0011%°1% 2,
ofm =4t L 41.7g/1%K 1.

jieA
"
)
hu

Table 18. The amount of amino acids in liquid fertilizers used in form.

Korean Japanese
A B C D E F
(g/1)

Essential

. . 16.39 8.14 0.02 0.68 0.24 6.96
amino acid

T

. otal . 41.71 26.04 17.79 16.81 0.69 36.81
amino acid

ANEEZLE 1/5000a 2719 SAVUEEE o431, Alulao] e} hddelujrjgoz
5utE o2 £3PslPt, XEQ MAAs viE A8 AZE oF 4om ol B3, I Yol F
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A EF(EZ e /peat=9/1 ; v/v)& ¢ 18cm ZHolE #gkon, 7l X4 9cm Hol2 AlH]&}
Atk A FEARE 10g/mE AIHEEY gFon, wol At 390 & F 2FF
149 A o2 33 Fustdx, dH] P 7]E} AlH] 21L& Table 29 #oh oy 2z g
T 7lvlet FHlE BF AEsiA] &L FHFMNF# 7ule Faiwgs AEd =7 (0),
7189 FH1E Agstn FAHEE 10008] 343t 41.7mg/19] o9 =AbS X s £
g T(H), SAHEE 5008 3FA3le] 834mg/19] olvi =g EsE FAHYTR), F
Al g2 E& 2508 st 166.8mg/19] obvixitS EF3tE SAHHFD),FAE K72
T HAFL AN, v Hye A AUh

Table 19. The treated amount of fertilizer in this experiment.

Fertilizer applied Amount .. .
Treatment (21-17-17 (kg/10a)) of peat used Liquid fertilizer
Sowing time Growing plants (kg/10a) (£/102)
N 0 0 10%(v/v) 0
C 40 12-12-12 10%(v/v) 0
H 40 12-12-12 10%(v/v) 17
R 40 12-12-12 10%(v/v) 24
D 40 12-12-12 10%(v/v) 44
ENGEL EYISPEA, REY AAF - AEF A, ZEA 24, 92L8He=
olAAY. EGREAMLE FAAL(T-N), FaA4avail-P:0s), #71&(Organic matter;OM), &

0] & %] 3-8 2(Cation exchangeable capacity;CEC), X84 o]l &(K', Ca®', Mg®, Na'), 1] &
A A (Fe, Mn, Zn)g BA3Hon, EUAgE 20033 69 28U AFH3}Y FA7led+4L
EGRAAYH Fatd AYsAh A AzAHE ASA7EE 20039 39 31Y,
49 99, 49 159, 49 21¢, 49¥ 28%, 5¥ 6Y, 59 13Y, 5¥ 2099 Ax3}o AHI}A
o AAFS ANEAFH F FA 2AHINAD, AEFE AHFL AFEE 75CY dry ovendll A
24N B9 AZT F ERANT. ABA BAL $A/eATL ESRANYEVA F
ste] A gstdth. 424 EL 0.1ge JIYANEE 2ml ethanolE ©) &3t &3 F F5
foS 648nm¢e} 664nmel TG A FH st FA AT

flo

a5 2 1
NYA EFRA
FAEFS FADELAZHAN Fo] Bt Ao oldtglon, FAEYS 2 - 33

A £4-& Table 33 #th

Table 20. The physicochemical properties of the soil before experiments.

Avail Ex.-cations Micro element
pdH EC T-N OM CEC
(15) - P:Os (cmole/kg) (cmolo/kg) (mg/kg)
7 dS/m % mg/kg Na' Ca®* Mg® K' CMO/XE) Fe Mn Zn

632 002 063 0.03 21 0.05 002 0.01 0.09 093 35928 719 1138
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Y & =2FEA
AY F B 29 - HHAE Table 4% 2tk TEES AT A8 Fole, FAAM
2 mse E9F FFe AW v FARgot AaxgFe 24 gasds 2

AFge AEd EGR vagds o, dxTaMe 51% ZA8 U, ofvxit HRE A
faAe B¢ 1/10009u] AgFE)e FulT £EU 87%, 1/500 HulAIFRIeH 1/250

Au A FANE 97%7t ZastAT. o|& Fa) opulmatdluls] AT rie Aa
=7t FAtete R ¢ & AKX

Table 21. The physicochemical properties of the soil after experiments.

T EC  T-N OM Avail Ex.—cations Micro element
reat (;1)2) - P,0s (cmol/kg) CEC (mg/kg)
ment Y /m % mghke Na' & Mg® K MWK g am zn

710 032 008 1.06 30,7 008023 001 068 26 38296 59.7 10.0
696 032 031 1.13 491 010022 001 059 2.0 51220 466 103
6.87 031 0.08 1.07 645 0.11 005 001 087 2.0 36421 51.3 11.3
6.67 031 002 134 983 010025 0.01 090 17 51352 469 259
6.71 033 002 145 557 0.08 0.24 0.01 0.60 16 55775 729 21.8

(Wi R «s B @ W4

ZEA B4

Z A71d AFHE FEAFY 28 - gty e B4sden, AE EYdez AAFH
AEFE, 2d3 FE Fagoz FHA(T-N), FAMMT-P0s), 7H(K0), 4 3(Ca0),
AEMg), YEEF(Na) L o}d(Zn), ¥H(Mn), A(Fe)st 2L v|FLLE BN

e B4 EA-4ATH AEF ‘

g BAFH ALEFTE FHTE AT ZE ANl FolA 2F FHE HAHom 7t
it 55 ol R dxFo] RAstE FAFE HAY. olv 5FAY AdzHojst 1-4FAR
At FA B Rolr|x A% 5F7AE FH Y tiEo] oiulxAt B2 E A A A
o 65 o]FREE FHFA F, oiu|xAt HIETE AT R FATH. AXEFY
Astes dixFol ad o AAFY Z$ 1/500 dujx oA o 123%= 7H3
2L SFEHE Yehugia, 171000 Al A et 1/250 Au) A FE 42 106%9 116%
el itk(Figure 1 a). A EF9 Z ¢ AAFY Wste v@dstA 2 1/500 Qv A 9
fzTFd8 112%2 o xE%o) 73 B¢ta, 1/1000 Hu|x et 1/250 AuA e
T 102%E Yl o (Figure 2 b). | & &3l Ol-‘:']h:"} HEE A3 E W, A2 EF
F7vsta glon, AYAZE R} wates AE ¢+ YU

A

o

]

- 27 -



N Dry weight N

Fresh weight

Fresh weigh{kg/10a)
Dry weight(kg/10a)

Time(weeks)

(a) (b)
Figure 1. The change of fresh weight and dry weight in bentgrass.
(a) fresh weight, (b) dry weight

g 33t ¥4

AEH F ALEF ¥bFE o AxEFe WS NAHHE LFcAA AAZta A
ol uwtg Wt i F3g B3 Z7E ogYey ARSI A HIHE
1/500 Auixa et 1/250 AulA oA dzxT B 47 23%9 22%9 F/tEHE U
e tH(Figure 2 a). o€ ol ilS AP S W AL o]&Eo] FrHEYE R o
xstE W&ol

2 F Qate] Wzle AFAFHAVI A et e Aolrh oy diAHoz
hzFo vle] dxEFUs 2 ALFo Wslel vfAIAR olueit HIRE AT A
oA 1/1000 HulxelF, 1/500 Aulxe] T, 1/250 An AT dz79 Hund o
9%, 18%, 22% % 7}sl4tH(Figure 2 b).

RE F 7 FE 395~526%EHE FulF(WERTUH 80%)E AYstie 4 AT
ol A Aujxgle] dF W3S gyl ol AH(Figure 2 ¢). 4 3 &Fe A3 A 712
gheke] Wi}l npANAR FH|FE Agstn 4 AT e Aolg A= od
th(Figure 2 d). 23y 7ie) 3ol FulFola AR AJYD Wi A 7oA
Au) 7R gosd o siElst vlvlet S 2 duE FI TEFE OE HI= FF
2] g7l Wi Fe AF F A2EYF Sk e JHaHnz Ygdn.

Z} Hejol WE nEY Wt ol dETo] HlE ofn Al A XN FdA FIHEA
=Y @FFHeZ 1/1000 w2}, 1/500 HulA T, 1/250 AulA g7t &g 7%, 2%,
13%7F E%tctH(Figure 2 e). °12M A2 FFH nEFFo] ofnlwAt Hlg AFAM F7t
& Aoz Hol §EAFH A ofmil A¥] X FA FrtE Reg 4dH.

ofm| x4t ofH] Ao wE YEFH vFdsrd FFHste A9 dUen, Zne £ 4
oA A A7) B 0.01%°] 5% HFigure 2 f, Figure 2 g, Figure 2 h).

qe2r8Fe oA AL FF A3(Figure 2 a)9 LE FF (Figure 2 )W E T3 &
2 JdAdd RAAY opulxAr M FrF HEFo Hl&) 22~39% ¥ A EFSTHTable 4).
Zz79 Mg o G222 a FFS 1/1000 AHH ) FolA 24%, 1/500 Hu]A T oA
36%, 1/250 Au]A ] FolA 38% F7tstden, 424 b &FS 1/1000 HHIA TN
19%, 1/500 B8l FoAA 38%, 1/250 Hulxa]FolM 42% F7hste F FE32x FFE
1/1000 Aulx )Tl A 22%, 1/500 Hulxa]lFolA 37% 2l 1/250 HAulA 2] FAM 39%

o

o
to o,
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T7ratgt. =8 Fe Zolg Wmdg o Mo dzTel ®is 1/1000 HujF 7,
1/500 ¥l A, 1/250 AnjA el 2t2 106%, 12.8%, 149%% 7heh3loh.

AFAAL EFeAZETGe} AEALNEFAE Fod opvixal HulE AP Ay E
dFo Hiolgol FTriEY, REAS AAFH AT, P, AE52FF] AU
o o] 8 olrlxAl Mg E Fd Msgs W, FHFFII B FEo)Ee F
7het AEL ke Fobol wet A Fe] FAH FIdA2EF Sk 22 ¥d9 4
el 2% F& Az dddd.
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Fe ——N Mn ——N
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% o1s = o002
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Time(weeks) Time{waeks)

(g) (h)
Figure 2. The change of chemical characteristics with time course in bentgrass.
(a) T-N, (b) P20s, (c) K20, (d) CaO, (e) Mg, (f) Na, (g) Fe, (h) Mn

Table 22. The amount of chlorophyll after experiment in bentgrass.
(unit : pg/g - FW)

N C H R D
Chlorophyll-a 227.48 386.09 478.61 524.66 532.23
Chlorophyll-b 127.22 225.24 268.22 311.76 319.66
Total
Chlorophyll 354.70 611.32 746.83 836.43 851.90

Table 23. The length of root after experiment in bentgrass.

(unit : mm)

N C H D
Length of root 35 47 52 53 54

=

2.9

B AgLe e oinx=At BlgE AHEGUS d, A A& B viRle I
sl ZAE T B e Hnd A3 oimxal fH] A FolNe] EF T AL
o] &&o] tixol "3 FrEA AL HRPS Hlue A7 oprnd Hu] Ao
M Aa dF 1E FF 2 dE32TFol dExTel 83 w9k, Ade YAFTH AgFol
F7tetgt. £ A4EE T8 o= qulg AN Bf WYY EY T AL ol§&0l
F7hete A AHe =0l H3 USE ¢ 5 AU
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