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The Chemical Properties and Fertilizer Effect of a

Residual By-product of Glutamic Acid Fermentation.

II. Effect on the physico-chemical properties of soil.

Chong Woon Hong, Yee Geun Jung, Chon Suh Park and Yung Sup Kim

Summary

To elucidate the effect of the organic carbon
compounds included in a separate from glutamic
acid fermentation residue (G.A.F.R) on the
improvement of the physico-chemical properties
of soil, on a soil low in organic matter content,
treated with G. A. F. R and compost, observations
on the total organic matter, humic acid, fulvic
acid, C.E.C. and the development of aggregates
were made.

From the results of the investigations it was
concluded that, the organic carbon compound in
the tested G. A.R.F. is more effective than com-
post in increasing the total organic matter, humic
acid, fulvic acid and C.E.C. of soil and in enh-

ancing the development of soil aggregates.
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Table 1. Chemical composition of a material prepared from the residual

by-product of glutamic acid fermentation process(9%)

pH Organic matter | Soluble Total NH,* | Total | Total | Total | Total
v ‘ I? | Amino acid® N —N| PO, | K S cl
4.3 | 60.9 | 75.0 | 14 | 69| 37 )0z | 09| 16 61

1) Tyurin’s method.
2) Ignition method.

3) Determind by ninhydrin colorimetric method and expressed as the quantity of lysine.
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Table 2. Changes in total organicmatter, humic acid, fulvie acid content and

C. E.C. of soil after recieving organic materials.
~ Ttems Total | o o.M » |
™~ Organic Hur-?ilc Fuclydlc Residue C.E.C
) matter ;2%1, s a( 01/) Index . (me/100g)
Treatments (%) | ») 7 %) ‘
Check 1.57 0.191 0.186 = \ 9.9
G.A.F.RV 2.39 0. 358 0.538 82 12.0
Coripostd 1.92 0. 319 0. 319 35 | 10.1
1) G.A.F.R. : Glutamic acid fermentation residue, appl-led at the level of 19% X of organic matter
to soil on weight base.
2) Compost : Total C and N were 459 and 2.19 respectively, applied at the level of 19 of

organic matter to soil on weight base.
applied »100.

3) O.M. Residue Index : O. M.
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Table 3. Porosity and bulk density of soil and the rate of volumes occupied by solid,

liquid and gas, under different treatments of soil.

~ Items
~ . Volume of Volume of Volume of
™~ Po(r;s)lty ‘ Dlil;llskit Solid Liquid Gas
Treatment ~~_ 0 | < (%) (%) (%)
Check 59.0 1. 09 41.0 18.9 40.1
G.A.F.R.D 60.5 1.05 39.6 19.3 41. 2
Compost? 62.1 1.00 37.9 18.6 43.5
1),2) Same Significancy as Table 1
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Table 4. Distribution of soil aggregate with different sizes.

~ Size of Aggr. Laer. fiam ‘ ‘ ‘ gmaller
8 fim 20-1.0 | 1.0—0.5 | 0.5-0.25  >0.25 “than
Treatments ) \‘ | | =50
Check 10.9 ‘ 10.5 14.4 12.6 | 11.2 93.0
G.A.F.R.» 21.2 ) 12.2 14. 3 11.7 \ 8.6 96.9
Compost? 15.7 | 15.8 14.4 13.3 ‘\ 7.0 —
1), 2) Same significancyas in Table 1. a
3) Micro-aggregates.
o FREbtR S48 Aol o
AT B0 ORI BB AEMEY L # i
o #3 RiSAT HAAERE 249 Bt ol pusk Tismol A el REpsiRel AP sRSo
- L PSR TE MAN a2
o% Rl TZEuIEREEE BV Hre] fife astd WES EEz A4 BBk w Feu
hbe] LM FES SEA%]  (Ritdlon 49 ul fpaoh (FARED 2 BB W B ARBES 3§

Bifsk H3EREE TRl FESE 1~2mm o] A
7)) Rl Fol HRY Moz = A HEn
gk Bh RIS degd vl A = Hikipe e
HES Aoz kg E Rk 3] 2mm L)
9] KRS gEige] F-=Elulfk BARREE O A
HECER e & AL o EolA A3k Hiy,
Humic acid$} Fulvic acid®] 4 o] #iP@my o =
SEE T A o) A< Bges) S M <l
A 7k, SHE 504 LIFe] #EE sREe) 4+
ol #istel = RBUMEINE R EE ) £ IEEZET"?_}
e T fdevt EEREY FEER
B RIEREC] ¥3 A ﬂ:?ﬁaﬁ AAT, = nmLfi
F 3ol A Bizupel o] o] ik —E—‘:P 17k Y
L g T o) idc o] = o [@of A
WHARIE T Mzl sl 24 ;/J:ﬁ e 31
g,

HOINTES BkE FAS La;% 2o GEE &
Euo} EIEIES IRFENRS BRI S iy
A7) HER HBe C/NzZo] fiE#TT ks
Boh vz olu] k] RS HakA ‘”v&ﬁﬂ
oo A LHirho] A Frifilko] MRS A lkiyn
F5 Humic adid @ Fulvic acidZ:L- 18 A ,:f']—‘;—
A el A = HeInR ok ghRegel . HE LY C.
E.C &, +hH9 epkFe] #%Ee F& el
AE z #hfee]l R =gtk HekA ol sHS 4y
BS IERE WA stedE H5k AHER S T
Ml A BAH A gEvhes Gige] ed = m
oz & BT d&A 2A oh ey K
geell A RS ol ol kel &G =i i
M Lo WML (st BifEfe] ole B
= RHls] EEEA 2 o Hel  GAE Ah
grel LEERSe] B A B m4EInEe)

— 229 —



Hong, C.W.et al: Effect of Glutamic Fermentati2n By-product on Physico-chemical Property of Soil.

FrRar RN SEo] Belol = Mgl WE S Eol
o}g)

1 2

C/Ni7h 112 = 23 FlimS £ (1960%)
et st 2 ebul ERRERY B n T4y ¥t C/Nik
7F %9 2291 SEHENNE Lol Miela LEEA
4@ C.E.C =4, Wm#EsE%s Bad =

. i A5, Humic acid, Fulvic acid2]

E:l st C.E.CE kAl dolA T2kl
mﬁ%)‘i‘{fwﬂlﬂ"] HeAR R B ahane) Sk
2. HEJE o} T2 Ebul MAREAY FEHEIN T4l JE -
HETES wdor fiFEs RHESMLE ®#E
= ﬂﬂ)} ks =9

i Mm-S A LERES A o
‘I] ﬁ"ﬁl T-Z el i R I ol Al = KK (2mm

H_

A) B) ] gsdel wkoket.
Z:EME@?T% el j:i%wﬂlii PR &
=34 ! &?&ﬁw 1A s %3},
51 B X M
1. PR, MR, AR, &nog973),

el AR e M ewh, 1=z #EEs

Sroll #ieh Iz, mAEIEEE (36, 167-171
2. Khristeva, L.A., Manoilova, A. (1950)
The nature of direct effect of humic acids on the
growth and development of plants. Dokl. veses-
ayuz. Akad. S-Kh. Nauk Lenina, (11), 10. in
Kononova, M. M. “Soi lorganic matter” 2nd En-
glish Ed., Pergamon Press pp 220

3. Khristova, L.A. (1953) The participation
of humic acid and other organic substances in
the nutrition of higher plants, Pochvovedenie,
(10), 46. in ( " )

4. Kononava, M. M. and Pankova, N.A. (19
59) The effect of humic substances on the gro-
wth and development of plants, Dokl, Akad.
Nauk sssr, 73, 5. in ( ” )

5. Sheffer, F. and H. G. schulz (1959) Pf.
Enriihr. Bodenk. 85, 123, 5[fl, 35/ (1972) 1
HERES] A whiel et H5E @Ak 6.
67~73,

6. Konova, M. M. (1966) Soil rogamic matter,.
Its nature, its role in soil formation and in soil
fertility 2nd English Ed.,
199-205

Pergamon Press pp

— 280 —



