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ABSTRACT

For the environmental protection, it is more desirable to use compost rather than
chemical fertilizer. So in this paper, the effects of compost upon the rice qualiity
were investigated with Hwajin Rice as the test variety. The rice quality and
physicochemical characteristics were examined and the results are as follows.

As to the rice quality, the rate of polished rice was high in the non-fertilizer and
the compost plot, the degree of transparency was high in the order of the traditional,
the compost+urea, the compost and the non-fertilizer plot.

The amylose content (one of the physicochemical characteristies of the rice)the rate
of Mg/K, and the adhesivity and the cohesion power (charateristies of texturogram
which show the density of boiled rice) were also high in the compost polt.

Among the amylogram characteristics, the gelatinization temperature was lowest in
the compost plot ; the lowest and the highest degree of viscosity and the break
down were also inclined to be higher in the compost plot than in the traditional plot.

After the soil test, the components of available phosphorus, organic matters,
calctum, magnesium, potassinm and silicate increased in the soil as compared with
those before test.
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BR R4TE K miboz REYN fF 03 BREY WOl A1 RHFBEEY
71ZE27F A Hel A A HELE BEIA HAY FAJ A i JAA=E
o g AYL Zoh B} Sle FA9 B& ERIA He AL A @¥oln, o
A JAME SREL 71 HE7E A S 2]

{LEiERI et Bl Aol XE vixle Z%E Bi, KEBEEBAE 939 LBERES
B% RAT S KRR EAE B BmH1 EERS BRIt Mg/Ki)zh ot
A #FXS LREAXIY Bt EaXxbe] BoiAH, e WEE Eoll e Eo
gy g3 9tg ETAIA XKEel BT, 53] il LKy BiEE XE [l
s ZEEte GEY KAl XEA riXE HELS Ew BB R ggh
i, BR%E wa) WolZe Moy e REJM BEL vIAdm oY a8y HaE
#%] welAd e Amylogram %tk olu} Texturogram ## o) EMA Eos Uymu: #§
&= dch

T TR LEEAS HEYS HET B Y SR UE EXKY BIE ¥R
7F JEIGA kN REE SES BmE 23ty 29 A8 2 BB BHS KT
ANe #@EE Yo wabd Sevele) miERERRS HIEd kESt T A: AA
olmE HKY AT KE #Hiad BMMRE Wle AL 1EFHES A9 Ak ALS
A HlidE] FA 2F ZHVt 2 ¢ A& Aolth K R WKMol i
MK Bt KEBERMA PXe BES FA WnaA Bk A £t &
g I RS HERE ®REZA St

0. ¥ 9 Ak

A AR mBE KET BEE AR s BEMBEGE BB (574 1290 597
591 377 16" 9 & 36.7m )ol A 19914 ¥ 1995F7tA] 5dztel AA 247 stdth A
o] 1S Rt FAY LiEoln K®BE MBE WMEL ol Xt LHE 10~
20cmel ™ BEAZF ot REFST FEAME 2 ke w9 =9 F¥A &e ERFEOINU
o0, Table 1914 B ulejo] £+ (LB AZ22 8 o o 1| Hifty 2ES
Ve BE = 1% FifEd sk

AT AW FEEREEE) o F¢8 11 T2 BEstd BES Hiten
BF A—¢ HEoz BESAT. 2 FE (LBHLS Table 2 9 2o 28R GES
1.39~150%, 2% &8 305~332%, C/N e #if<s 216~221 o|fch.
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Table 1. Chemical properties of soil in the field where the experiments
were conducted.

oH OM P,0s Exch.(cmol+/kg) SiO2
(1:8) (g/kg)  (mg/kg) K Ca Mg (mg/kg)
59 8 6 0.30 4.0 15 87

* ANHE  BAHRRE LRSS

Table 2. Major chemical properties of the compost used the experiments.

T-C T-N C/N  Water P05 K:0 CaO MgO
(%) (%) ratio (%) (%) (%) (%) (%)

1 year 33.2 1.50 22.1 68.1 0.91 1.93 3.36 0.78

Treatment

2" 305 145 216 65.7 0.87 1.50 3.39 0.74
37 31.0 1.40 22.1 65.5 1.34 1.99 2.88 0.98
4 7 30.5 1.39 219 65.2 2.00 2.46 2.81 1.00
5 " 315 1.45 21.7 67.0 2.47 142 3.35 0.71
Mean 31.3 1.44 21.9 66.3 1.52 1.86 3.56 0.84

*T-N,T-C : Leco chn 1000 analyzer (Lecoinc., USA)E sl HRPE: 02 H4.

ABE = Table 35 o] MMILE NPKIEITE HEICE HAE+LAIEN HHEZ 39 &
fEE = ERE dd EAsA &3, NPK HTEENN - P05 -~ KO) 11 - 7 - 8kg/10a,
ERE KHK SRS BREE WEE HEMER BAstn ERE KIE50%, SEE
20%, BEAE20%, HW10%2 o, #iMe 28 X2 mEE XIB70%, MIE0%2 4
AL, HILE = LRI e AR ¥n #IET 5000kg/10a 49 Faol &8 KiE
2 At Bz AT M LBIER FREE & ¥REY T0%E %IEZ KAy,
0% RER MAALH Kt B3FHELS BHIRRE SEkgkd & g

4 REAE B 27 o WA Hikol wet BRN L ELSN BHe HE
ShA T IRNEIES WIE 3HY] Yshe MK KEX, R, ENX OEMKKS W
7€ 8 A o

Table 3. Fertilizing method and quantity. (kg/10a)

.. Components N  P205 K20  Organic matter
Fertilizing
Non-fertilizer 0 0 0 0
Chemical fertilizer 11 7 8 0
Compost 0 0 0 5,000
Compost + urea 3.3 0 0 3,500
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YKL EMH 1000g¢ XK (Satake Huller)Z ¥4 & #16mm BF ZH A=
AR L& XAKEE FHE 1000go] Ui HHRZ EHH o, KPKe Lk
1000 ¥ (Satake Whitening, MCM-250)2 iE¥s3te] Qdold HxBe LK
o HHRZ 7ol

BRERS AXE/THE X 10022 #Esn, R Rps WIFRE tisld
A HKT TR LHEDZ BHRS THIoD, LEEXKES REE LG K ot
A AT KB AES 3 Bk RMATES BEYW BAESE *3lo
T-N3 Amylose& € T35 &% BBIY Texturogram, ¥i#/BIEHL S FAS A &
o MBS WS 7] st Rl RXE Kidld HAEZBRES 223 Az
EXE& Cyclometer Sample Mill2 ®#3o BE g, Bx= Hz0: - HaSQs 54 4
fRie FMAE Kieldah! kol o8ty S¥istda K0, MgO:= ICP (Inductively Coupled
Plasma) 2 W& 39 2m, #9] Texturogram ##E K% 5g& A 83ml 8} &)
E&EPZLE &7108% 2cm, E°] 3em)el ¥ A5A7] Wéo KEEstd Texturo
meter (Instron 1140)2 ] @E 2 BHS HE YD olnjz2 4EHHS 2o
A F Dbl dstd YA o, Amylograme] MFE " 45g& KEK
450ml®] 7&Kl EA Brabender Amylographol o] EEKE, Brek downg BIE
g

O &R 9 E%

1. s 9 Akad

B T B RES AR 7] 98 MUK, XEK, BER TNE OEE%X
e WEY BRET Table 49 20} BIHEAKS UgUs A5 S 49w YR %
BE % ENRC e dAd 2Re AU YAD —FY AYS 2= ER=
AHHA Ak ot LEAKKRS CBIEMEC ks HEEAAN i 2o @
EYed. o2 e #RE ARE" I 95 FUg.
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Table 4. Milling properties and quality of milled rice. (unit : %)

Treatment 1™ 2" 3* 4" 5*
- 1991 -
Non fertilizer 80.0 919 74.3 93.4 0.6
Chemical fertilizer 83.1 924 76.8 917 44
Compost 82.0 92.3 75.4 93.4 17
Compost+urea 82.0 923 7.7 919 3.1
- 1992 -
Non.fertilizer 82.4 93.4 770 89.9 6.5
Chemical fertilizer 829 93.7 718 878 83
Compost 82.2 93.6 716 90.1 6.7
Compost+urea 82.7 93.9 1.1 87.8 85
- 1993 -
Non.fertilizer 82.9 924 75.8 94.2 15
Chemical fertilizer 814 92.1 74.9 92.3 36
Compost 82.2 89.2 75.8 94.2 19
Compost+urea 81.6 91.8 74.6 92.8 45
- 1994 -
Non.fertilizer 82.9 92.3 76.5 60.3 1.2
Chemical fertilizer 83.9 93.8 77.4 73.6 16
Compost 83.8 92.8 717 72.0 1.3
Compost+urea 834 92.4 71.1 69.4 1.8
- 199 -
Non.fertilizer 81.6 91.8 749 95.8 2.6
Chemical fertilizer 329 91.9 76.2 90.7 36
Compost 83.2 91.2 76.7 922 13
Compost+urea 82.9 91.8 76.1 943 44

* 1 : Yield of brown rice. 2 : Yield of milled rice / brown rice.
3 : Milling yield. 4 : Head rice. 5 : White core & belly.

2. &St MENE @O BLRK M

Beol BES Solry] s B BEH HHL FHASAT B A% FEE AW
o mES viEoR St HHE MEKEC) HAoth REL Ay Sigs Mol By ¢
7] 2o o] NI Y EILEH HHT W WET AsAd uF FHrs mE
mE, me, 2R, FRY % Be HREESd oty dFHEE o foAT. ey
HRgo 2 Wol WMEHL U AKME 2o E(BN BHOZE Amylse ¥ EEAHE
4%, Gel Consistency, Amylogram##, Texturogram i, tReifH Fo) oy, o &
M F Gel Consistencys SFEM,EHE ZRE JdAEY Akl BB E s
A oony &V ®e Amylose 2B T RIHEH BT Bl oW HfEe] 2RV 2
du sgew, =3 EFEREY 94 &k HEMRERE £ W Amylogram #FHF
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Bk, &{EKE, Break downa 1E9 HEBEBGROIZ, Yol Texturogram¥t % WE <
B, BiS o Mel A%k v &I

ol kEel aEe] dld WML MBstd A ERAAE 1993d =X E 3dzhd
Ax MR IEREE & BAY fHitd v 9L ¥y Astd, g zuy
A old22E5E 2 A% B JdE Rz ¢#HA Mg/Kh, Amylogram %
Texturogram 448 FAS AT HER SN 2994 ofujz2%e 2@ Mg/K S
B (Table 5) o1& BEHEL dxtole £R7F 53 AT A3t Aol gAY 223
o ole HE Y9 W& T AYE Bz, ¥ 2ATE YEWE Texturogram
WY AeE FAE EZRE FR oY REM EZRE AU 2499 ot #iRst
BAE B EdA 24 AT LBIERHE vls] EKHES P& v \ENLS HIE K
AR ZolAe %8S Byoy, MM/EEILE EEEY 2 £R1E HolA &gt

Table 5. Physico -chemical properties of rice grains.

Crude Texture(instron 1000)
Treatment protein Anz;l?se (eqt/:\g/érent)
(%) (V*/H*) Adh* Coh*
- 1993 -
Non.fertilizer 6.94 179 0.98 0.12 1.40 0.24
Chemical fertilizer 6.89 184 0.96 0.11 1.25 0.25
Compost 6.92 186 0.98 0.11 1.12 0.25
Compost+urea 6.90 18.2 1.03 0.10 1.07 0.24
- 1994 -
Non.fertilizer 7.16 20.2 0.99 0.17 164 0.22
Chemical fertilizer 7.24 20.1 0.90 0.16 1.88 0.23
Compost 7.35 20.0 0.93 0.15 1.75 0.25
Compost+urea 7.27 20.0 097 0.15 1.64 0.22
- 1995 -
Non.fertilizer 7.37 20.8 0.98 0.10 1.05 0.24
Chemical fertilizer 7.56 204 0.99 0.09 1.00 0.22
Compost 781 21.2 1.00 0.09 0.79 0.25
Compost+urea 7.63 20.6 1.03 0.08 1.05 0.25

«V . Viscousness. H ' Hardness. Adh : Adhesiveness. Coh @ Cohesiveness

A%RMES A¥dE Amylogram®l ##(Table 6)& AHEW, HWLBEEY F9+es d
27y REM ZR7 e, &EMNE, R#EKEE, Break down¥ Consistency ¥ Set
back 59 ZA$E F&M ZRE ¥4 Yoy REM 2REE 22804 2 BEeakE 2
BARKEEES] S 19923 1993 Atelo]l 158) WA 1.99 £RJF oy EERM ER
19929 3¢ &E 10% A=ol 23 olE0 B E 4 {LEIRHE HEI K
Ag 4SS w9 Baensd 84 RESde 9% 714X ¢& Aoz AZEd.
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Table 6. The effect of continued application of different fertilizer on the
amylogram properties of rice in different years. (unit : B.U)

Treatment 1™ 2* 3* 4* 5* 6*
~1991-~
Non.fertilizer 69.7 439 604 58 222 183
Chemical fertilizer 69.0 428 586 60 217 175
Compost 69.1 442 602 61 220 179
Compost+urea 69.0 422 580 59 217 175
-1992-
Non fertilizer 71.0 690 860 60 290 170
Chemical fertilizer 69.0 680 836 63 280 155
Compost 69.0 730 890 63 285 160
Compost+urea 70.0 665 815 60 270 150
-1993-
Non.fertilizer 68.0 384 492 38 147 170
Chemical fertilizer 67.5 371 555 43 145 184
Compost 68.2 333 605 44 146 186
Compost+urea 674 348 526 40 146 187
-1994~
Non.fertilizer 69.9 343 534 37 226 188
Chemical fertilizer 69.5 332 516 37 221 184
Compost 69.9 328 514 36 232 186
Compost+urea 69.1 339 526 38 225 187
-1995- .
Non.fertilizer 69.8 341 533 36 228 192
Chemical fertilizer 69.5 330 517 36 223 187
Compost 69.9 330 520 37 227 190
Compost+urea 69.3 347 525 37 225 188

* 1 : Gelatinization temperature (C) 2 : Peak viscosity
3 : Final viscosity 4 : Break down
5 : Consistency 6 : Setback

3. T AR

+ie] SHiERE Table 1% 73 2o ARAY HET HY 28BS 8 g/ke=
S 93 HEMET 598 JEiGou ML AR 1B HEY 28BS 11~-12 g/keE
A3 wmEY L, LEMES 57~628 T4 JPtY #HRKEMAY 9% LEEH X
74 de Aoz vetgon, 53 1HERES HITES CREMSEEEANN oS @
o} ojgl @ AMHE AFUTH LT MEES oelM BRI mR R EmtnE &
K vtavle AET IR BAEI A3 Fol ARmATE HMEKT Ml 6mg/ke™
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87mg/kgol A 18mg/kg® 145mg/kgl &, MME, AKX, =tadlEsel £4% 03, 40, 15
cmol /kgoll A 065, 4.9, 2.3cmol /kgl 2 FolAH REGHT Bl ol Ko EF7F £ 5
= 3%E xygd.

Table 7. Chemical components of soil after experiment.

pH OM  P20s Exch.cations(cmol+/kg) SiO;

Treatment

(1:85) (g/kg) (mg/kg) K Ca Mg (mg/kg)
Non.fertilizer 59 9 7 0.22 44 2.1 85
Chemical fertilizer 5.7 9 13 0.28 4.7 2.1 85
Compost 6.2 12 18 0.65 49 23 145
Compost+urea 5.7 11 12 0.34 4.3 1.6 115

* oS RIIRRE L@

V. H® =B

*E mES A% #HIEE KA HEE T AN E R KB £ B
LB e F/ES KRS BV e 2

1. BXkMAT ERES ERE sy LEANEKS BITE> LI B+HIEE>
HARE> ERE MEI AT

2. XEY BEBH #HHF AmylosedE ¥ Mg/Ki, ¥9 =& e e
Texturogram #t: %5 K EMT BEMT HIEBHAET 4.

3. Amylogram#tt o] Hi{LEE = HIEKEAET 2gon, RENE, K5k &, break
down= BiTEET HIEEAE & 32 Bt

4, HIER A O 2 RERAT ol b3l HHMRR, H8Y, ZTF, vtavle, mE, BN
o) st

2 £ XM
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