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Table 1. Physico-chemical properties of soil before experiment

A% - ZHE - ol %

pH EC T-N OM  AvaP,O, Exch. cation (cmol'/kg) cec Distribution of particle size (¢
(1:5)  (dS/m) (g/ke) (mghkg) K Ca Mg Na  (cmol'’kg)  Clay Silt Sand
7.1 0.2 04 4 175 0.04 2.6 0.1 0.1 8.1 16 9 75
*SL(Sandy loam) by USDA method.
Table 2. Chemical properties of the compost used
pH EC T-N T-C T-P K0 Ca0 MgO Na,O CEC
Composts (110)  (dS/m) (eke) %) ) (cmol'/kg
Cc™M* 6.9 44 14.7 327 0.81 1.77 1.13 0.45 055 42.6
PM° 6.9 46 14.9 314 0.72 1.45 0.68 0.43 0.60 434
a: Chicken manure compost, b: Pig manure compost
A2 T2 st 7)1 FAEE HE 2 EHE A1E3) ¥ nE
A ggton, gaTs s2AEYe] F2HF get UA
£2 24 300-202-300 kg/ha ¥]-&-2] N-P,05-K,0¢} 10 Mg/ Enjgo| Mg
ha H|-&9] Hu|E At AgTE VAL 3 mio|H, AL R =B 25 g9 A& FHETE,
AT 32 dag oz WS g3 g 57t FNBSE vt AR B zlai
T F9 71EEEN gt Zk ATl sgEe o] YFFE A3 s8I, HEEES R4

H] #F& A48 o % 10 emole] ES uF £
5, 9483 3t FHAFAE L AASH HeER}
E BEL 30 AAd 3d 5 A 249 S4KEA
ARZEE 3EF 50d0] AR FEE TYI 75x50

cm A0 B A2 457Y SY x| e

E MK, YUY W BUSY T4}

ErtEe] A58 AR AR TR FY AF
Foz FAHGOH, 433 A4t 1 UE 2T A
ARsh ARG FAF AAFEL 10002 71F8)] A
AstSich. EvbE $4€ 250 o4 AujE oz 7}
G ol 192747 4S80 SFatdon, 10887}
A AAHEE 9Ho2 SO} 58 FFdole
U BAE BT Sasel 7 AelTe A5Gl ¥
FHATH FAe FFAF GA 13 U ETe] HA5
FE 10002 7|Z8 ARSGG. HFABHE B
Aol 4~sshiel 32U He| PEst HA AN F
e 2ANEOH, 2T AT FEko R BAS
et

ElH| % EQEY

) 2 B} pHOl ECE AR : 5759 HE 1:583)
o SA3A 1, F71EFFHL Tyuinl, $224E Kjeldahl
FHHeE B4 on, Fo]&x]38FS N-NH,OAc
€9 (pH 7.0)& )83l SAsHH 1, N FA FolLL N-
NH,OAc&9(pH 7.0)0.2 IZH AL ICPE AF3IQ}.”
Hulo UL AFAEAY 28n EYY] FEQALS
Bray No.1jj 0.2 &3 upyEEIBdikS o] 43 B4
Hog AP EY EAL HTAR R B8
R, EFEEE ZAEAQWFR KM271)E AMR-&le] 23
3=

X&) AFF vlx= AR ELFHY Y 2= 4
7+ S-AF8LTHTable 3).

AR L 2R 13} 9 A7 A$, EvlE:
AR YFEe C-303} P-30 A2 77} Ztzhe] B
v 23] B AFFS 8l v AREY Ha7e
4= C60 AT ol ollA, 28l EREH] AT
= P-120 X2 Tl Z+ gaol ]3] B} 22 X4
AZFHE JeRRSITH o]A 3 7152549 30 Mg/hag Al-
& A2 7ol v BT 2FR BFFo) =Y RA-
30 Mg/hae] 7155 vlo] vls] 384 FFAIM B .
Mghadl 74588 A2l BT 7H8A S
o] B} 7] WEOE worEn. 9 kel HulA)-
o o3 EntEe] A&Asis BAHR Fgked), ole -
YEYF A 4g 20| AEsle] JPBo] Avrzoz
23t EQkolQ 1 (Table 1), 7FEHE-& LREZAA FE
71ZHEeH B4A1Z] HE|E o] £31917] wiiel 2 Al8«
= B78n ASgde 248K gd Ao BAr
AE L EEEH Algo] & RsHe WFEF FA) =)
Rol fAGE Ao zx Hujo AlgFo] F/1ETE B
o] AFHFL FUI8ke Aot 22 AR R E7
vl Al§F Zle W X AFFY FNAEE ;
AR AFF Fte) v tha e Ao, o
A% 3de] AL Bt FASIAT ErkEe] A4
%S AYEY, 13 A9 B¢ AR L 22549 ;
o A27Q C-1205} P-120 HE e A AELAS
2ol B3] 36 o]l £ ASFIIE YeRien, ;
E£5E AR 2 S2¥u A4 ne} 23 dEAE 7
o4, 13 x 33 Aol 11~124) $£F 02 FAF T
£ 29t} ol8F A 1SEEN A foE B
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Table 3. Fresh weight of top and root of tomato with repeated application of chicken and pig manure composts
1st year 2nd years 3rd years
Treatments Top Root Total Top Root Total Top Root Total
(g/plant)

Control 161 31 192 (100) 177 45 222 (116) 210 45 255 (133)
F-N 328 50 378 (197) 612 78 690 (359) 1415 93 1508 (585)
C-30 211 42 253 (132) 382 53 435 (227) 998 81 1079 (562)
C-60 483 61 534 (278) 805 107 912 (475) 1676 94 1770 (922)
IC-120 586 71 657 (342) 1319 111 1430 (744) 2025 106 2131 (1110)
[P-N 415 61 476 (248) 535 75 618 (318) 1690 95 1785 (930)

-30 318 43 361 (188) 344 51 395 (206) 1073 ) 1163 (606)
-60 371 53 424 (221) 627 58 685 (357) 1845 96 1941 (1011)
120 581 66 646 (336) 1321 113 1434 (747) 2195 115 2310 (1203)
: Data in parenthesis are percentage ratio of total weight of tomato plant to that of control at 1st year.

[able 4. Fresh weight of tomato fruit with repeated application of chicken and pig manure composts

. 1st year 2nd years 3rd years

“reatments

Yield (g/plant) Yield index Yield (g/plant) Yield index Yield (g/plant) Yield index

“ontrol 1097 100 867 79 355 32

>N 1969 179 3058 279 4254 388

>-30 1730 158 2247 205 3629 331

2-60 2871 262 3525 321 4740 432

>-120 3414 311 4297 392 5832 532

>N 2096 191 3015 275 4310 393

2-30 2049 188 2459 224 2527 230

2-60 2963 270 3614 329 4570 417

2-120 3365 307 4204 383 5724 522
V(%) 20.1 185 17.7

LSDggs 555 764 903

Table 5. Fruit weight and sugar content of tomato with repeated application of chicken and pig manure composts

Sugar content ("Brix) Fruit weight (Fresh weight g/fruit)
T'reatments
1st year 2nd years 3rd years 1st year 2nd years 3rd years

Control 6.5 6.3 7.0 12.4 11.8 12.0

C-N 6.9 6.5 7.4 17.2 17.8 18.4

C-30 6.9 64 73 15.6 16.2 16.4

C-60 6.8 6.7 7.4 17.8 18.6 18.8

C-120 7.0 6.7 7.3 18.8 19.0 19.0

P-N 6.6 6.4 7.4 15.8 15.8 184

P-30 6.5 6.3 7.2 14.4 16.0 18.2

P-60 6.6 6.5 73 172 16.8 18.4

P-120 6.6 6.5 73 18.8 18.8 19.0

7) WoltHTable 6). 3 2Eo] 45} Rele AFe
Hge) 2dd EEoh EF nATHH 2PY Aol
Aoz geiA Qlom, & 5V AR L ER AE
Fol FHE5F A§ 179 157 F9 29 EFF 4
AZS7} ERe S0 T Bad ) Qo] SR
Agl e 29 nEYe] Aol EfE 4% F7o
PPHeE S ozt Beker.

T
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Table 6. Physical and chemical properties of soil after 3 years cropping in which chicken and pig manure composts were appliec

annually
Hardness Bulk density Porosity pH EC T-N OM Avap,0; Exch. cation (cmol'’kg)  cec BS CaMg MgK
Treatments 3 —_— + SN
(mm) (g/enr’) (%) (1:5) (dS/m) (gg) (mgkg) K  Ca Mg Na (cmol/kg) (%) (Eq. ratio)
Control 16.9 143 46 69 02 03 2 15 002 28 01 01 79 382 280 50
CN 15.6 131 51 71 08 10 15 304 10 30 08 06 85 635 38 08
C-30 147 1.09 59 72 04 10 24 184 13 32 17 07 95 726 19 13
C-60 137 1.06 60 71 06 16 34 292 16 38 23 10 112 777 17 14
C-120 12.4 0.62 77 71 17 33 S6 343 24 44 28 21 133 878 16 12
P-N 16.0 1.35 49 68 09 20 17 232 09 29 06 08 101 515 48 07
P-30 152 121 54 70 07 16 33 159 13 32 16 10 100 710 20 12
P-60 132 0.97 63 71 13 26 56 216 15 37 21 14 10 791 18 14
P-120 12.1 0.61 77 68 24 36 72 372 28 43 25 27 132 932 1.7 09
gﬁz’:“m <20 <135 50 665 2~25 - 20~30 300~500 0.5~0.75 5~6 1.5~2 >15 >80 3~5 2-4
g VERNRATE. o= Table 601 A€ vl o] Az} EntEe] A gxe HH AT FHE ST oEH
EG Ul 7H8A4 Qi E AR X g ol 3 e d% EnE e FAYY) FET oz HdEHY, o)

2o R2o2 ErlEe] A L A AT AR
W Moz Bugth. 9 Table 37 40 LBy 48
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A7) A B WsHE e 23 dEe) Ae 3
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“Brix '8 9)9} W] iLslo] Aube o2 vigkd Wi, 33 Wo]
£ 7.0~74Bix B2 o) FErt A3 A5Hg
o} olel@ AR nol BrlE Bale) Brd) 1A= 715
2] A NS ETE AT FPol YU
EnlE Bae) AAT FFo vlE AR 2 E2E)
o &38 AWEY, 1} e AR 2 SRy X
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ohyxgt EREMo] s AREH] a7 B AN
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FAYEE T AT FFE FohekE AFL Bgon,
Ag71zke] F713ol W T AN F% AN Tha 2
At ol AT B o AR R ERFHe) AL

FEEEN A0 R Egd 284, guty, Y4B 5
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573} 72 ghg o 2A Bk U AAFFQ 20~30 ghg FF
G g AT B o N8R Fol 47} 249
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Study on the Improvement of Soil for High Efficient and Sustainable Agriculture-1. Effect of Repeated
Application of Chicken and Pig Manure Composts on Tomato Growth and Soil Physico-chemical
Properties

Ki-Woon Chang*, Sung-Hyun Cho and In-Bog Lee(Dept. of Agric. Chem., Division of Applied Biology &
Chemistry, Chungnam National University, Taejon 305-764, Korea)

Abstract : To find out the repeated application effect of ﬂen and pig manure composts on tomato growth and
soil physico-chemical properties, different rates of the composts were applied to greenhouse soils with low fertility
for 3 years and tomato was grown annually. As application rate of compost increased, the growth and fruit yield of
tomato increased markedly, and there are also a little increase in sugar content in fruit juice and weight per fruit.
When only compost was applied, however, physical and chemical properties in soil showed to be unbalanced such
as significantly low bulk density and hardness, and high porosity as well as high organic matter and exchangeable
K content, and low exchangeable Ca content than those of optimum range for soil diagnosis. Therefore mixed use
of compost and chemical fertilizer is more promising way than the only use of compost to make suitable physico-
chemrical properties for tomato growth.

Key words : Sustainable agriculture, Animal manure compost, Tomato growth, Soil physico-chemical properties
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