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Effects of Compost Mixed with Microorganism Compost
Fermented on the Seedlings Growth of Tomato and Red Pepper

Kim, Hong-Gi* - Seo, Beom-Seok® - Chung, Soon-Ju**
Honam Greenhouse Crop Research Institute, Kwangju 500-060, Korea*
Dept. of Hort., Chonnam Nat’l. Univ., Kwangju 500-757, Korea™*

ABSTRACT

This experiment was carried out to investigate the effects of compost mixed with
microorganism compost fermented for the production of high quality plug seedlings of
tomato and red pepper. The results are summarized as follows.

As a result of compost analysis, EC value was increased with increment of
microorganism compost supplemented but lowered gradually in the late period of
seedlings growth. pH value of microorganism compost fermented was 9.3 which is
strong alkalinity.

In the plot of 30 percent of microorganism compost fermented early growth of
tomato seedlings was better in terms of plant height, leaf area and total dry weight.
However, early growth of red pepper seedlings was shown in the plot of
supplemented with 20 percent of microorganism compost fermented.

The higher the mixing rate over 60 percent of microorganism compost fermented to
the soil used retarded the seedlings growth regardless of tomato and red pepper.

Key words . compost, microorganism compost fermented, plug seedling, tomato,
red pepper.
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A2 $ARAY 599 Faxe] Ao o] met A5de) FARA P FEAY
o A AYPA w9 BHsE £7159Y DEF FEEC] FAHNAAM AFE
#AL Zolea ok B3], 1980l FukrE el 245U QARA Az
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2% MEERY By $¢ RSAA Husinzy ZEAYM Z&Hog o] &3
E uhylo] Qe MFHI led, ol #o] R&(susho|dn st AL AYZH
wAs e dadel o KoV FEREAY AES Hi: ARVE S5 H7),
A g oAy S0 ZAE HAst HFo] FolF RE&FHHE VS0 o gaE RE W$
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g & gl 27E 2Folz Wart e, 2 2ALZHNE uBo] BEY) A
QU A FE LD 25t 2 MFzdo] Prh(Haug et al?s"MP),

Qoo glold SR 2HL Fy)9 &, 2EH2] 4F FEY B3I, YA
galo o =8 - Agu A7 2 AE9 A ¥4 AU 2, Ao A
2 awle] Fd3ie} olo] mE AdAu WA Hu, FYx=FH 2E L gy =
AZAY e Yo S0 SR AJME FHKEE 58 743 dYPe @
AR Holex gon, B3 KL WA FoAo A BAHn Yokrem 7).

A FrtolAd duidoz AMgET e SES WAZE TE vALE, 2y o
$712 2392 Hul 2y, 94 52 o431 YEd, JdT 4718 A= o
75 SAANAk He B AR ARGz AF HZoE 3l JEHE o
ERA B A48 WAE gt Agatn Yo, oo oiE Y 2 - g5ty B
Ko] o]Folz YA ¥tk AFAAE FHILEE WA wgE A FFL 99
g Esm Yx, ol g FLE wd F71g AgolojA v wge] s @
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B OAELE 19973 1958 48744 AGdsn s oy A AFEE
F2H4@25%)n AN FHHUY. FAFE @ EF o8 EnE(Lycopersicon

esculentum MiH.)E “NBEDE(FFER), 13 (Capsicum annuum L)E "S31a3
(% 2H)"E AHE5¥T.
Hﬂxlzﬂi AEFG MAERSHUE AMESH T, APEHo wg 4 wixE &3y

2 Egstd 728 FeEaEH Y FIA F FAFEES #FEHn, XY dopad
(growth chamber)oll X 28~30C & 258 #a sted wolx At
S8e J2FY Fa2ELE 088 ¢E L600cm X W120cm X H60cme] #ix] ¢
of Z+ FARES JFF FHIEHE SEFL 71083 SEHE F ZH £¥&
53 13y 439 XE 10cme] ZdEd e Hdz 7427} o] s ol
AN SREEE Mg we A&y nAERSENE £4u &2 EFsY A3
Fod, #5e #e g 23 104, &F 44736 23], 2 dole 23 1143
ERINE FALTIAG.

A&ES dz23E 3, A&EFG 9AEBRESEHYE 90:10, 80:20, 70:30, 60:40, 50:50,
40:609] &Hu2 FUd3A EFSY ZdEd FE FAAI L, & FALEe BE
ojdatgom 1 XHWEE <X 1>} 2}

o4 g

Table 1. Mixing ratio of microorganism compost fermented by volume
per volume.
(Unit : %, volume ratio)
Treatment Soil Mlcroorgamsm Treatment SOﬂ Mlcroorgarusm
compost fermented compost fermented
Con. 100 - @ 60 40
o) 90 10 ® 50 50
@ 30 20 ® 40 60
©) 70 30

7 A SR ECY pHE AED vj42
2 5gM e Addel FHakn 3

% Ao ASEAE

peue EguAE

Fd8e A

F4 5mME e AFE ESO)FEA 1AL B¢ whR
% EC meter$ pH meter§ ol &3} %78 % cH(Lemaire et al'*'?).

ovenoll A 247t AxAIZ ¥ AFs A,

= O

E"é‘ =

2HEd xRy A8 wde 3~4d F ez Z+ Mgy 2
a4 94, HUAEAE, 984, &4 13" AYAFH UE
Delta~T area meter(CB 3535, CBS OE], 93)& =A%,

zAvsheT dREe

AEFL 80CY dry
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1. SAEYY EC, pH B4

<E 2>% SEHY T AF A7 19 25YF Auf F7|Q0 29 26U gloiAd
Zt A2¥ EC% pHE Yetd ez diztd vty nAEFSEu 9 Efduge] F
tEeE EFAWY o]2Fx= ECY #ol F7H4E £ & o wmaA, & 49
AHEE Pl BEFsHY 9 EC7 511mS/cmY S Z¢d o nAEFsEE o] Eu] 8o
Eobgol wet dA £} ECE F7Hdde AL & F Ao AwFwrid 24
269°l= EC7l 3FA)719 vlmste] v& fHases F¥e & £ ded, ol S5
ol A ZEo] FGIFHEES Fol &AM Alztol Zfgel we o] 2AEo] FAE]
HEoz FHEH

ECE EFuAISl =ohdEe ¥Fol&3 S0l vaygdEd && W77 Fdte A=
& 7122 U 59 doln, et oz YqEe &EBA EC 05~1.0mS/cm
M FAHA e Frim waso oy 89,

Table 2. EC and pH of each compost in this experiment. Data were
obtained at Jan. 2b and Feb. 26.

EC(mS/cm) pH
Treatment
Jan. 25 Feb. 26 Jan. 25 Feb. 26
Con® 0.06 0.06 5.81 6.17
90:10" 0.24 0.11 7.01 753
80:20 0.46 0.35 762 773
70:30 0.59 052 7.84 752
60:40 0.91 0.69 812 7.21
50:50 1.15 095 8.31 6.81
40:60 1.50 1.17 8.43 6.27
X Soil

Y The ratio of soil : microorganism compost fermented (volume : volume)
* Microorganism compost fermented : EC 5.11, pH 9.30

pHE E§MA F9 F202H) ¥59 AFE Yehle AezH gumog 55~
70 4917 A2 A4S AFstn Base] UthF $%9) B A4 Ay EFWR
S9o pHE 2W vlAER&EHY A9 pHr 93¢ ZYBAHe vedozn gy
&o] Z7lgtel we pHrt Z7t8tE AgS B 4 Ad. AvFoz dgzTo Hed &
ZeE e 2 Jdon ol EFMAY o)A E F So|2o] Bo] EAFYEL T F 3l
o}, Aui7t Ao o] wel pHE 2] v Y Pejo] 2 Fo2H
AR & AHE JMHE £ U ASE Jyd
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2. EO0IE 7R MIEY

D BERLE Y EPu g g EFE fHY AFSEAHE Loty & fFFH
RAAY HAEHE FAR APE <F I 2 EvE f2Y 23 EGNYE
B oo | ge] 70:3090 AT 233cmE FrRFoEH 1 gol FHIY
on, ol 4060 AT 7.5cmel uld 3uf o] & AAE JHAKT 6040 A
FAMNE 228 198cmE BEFoZH vuy & 23L FRiYn, nYEREE
HE EFsA &2 gxTodME 15cmE FRFgozHA ¢ e AH4E Jedg, &
dmAEREEHu o EgH ol 40:6090 HFAME S R 2o NFS AL
o Al o] FWaH ste AL B & AU wety, A £F o4 nAyE
F&EH 9 E3e A5 AFE FR3e o] o L3 FEAYK AFe 2
e 2948 4 ¢ Audh

dud HFEHNNME 70:30 M TolA 304crd AR Frte s Rgrow,
40:60 M FolA RBrE FRFOLEN /M & AAE AT 60140 A2 FAME
286crE FHRFoZA HuH B FAAH L YLl T, 80:20 M FAMNE 195crE FB
Fo 22X 50:509 178crEth U] B FHH g HFHIY.

Table 3. Growth characteristics of tomato seedlings as affected by
different compost mixed with microorganism compost fermented
at 32 days after sowing.

Plant Stem No. of Leaf
Treat. ht. dia. leaves area
(cm) (mm) (ea) () Leaf Stem Root Total Leaf Stem Root Total

Con™ | 150e? 485cd 800cd 95c 346e 171d 174c 656e 059 0.19¢c 02lc 093de
90:10" | 158de 4.73d 867c 124c 5054 244d 233b 98l1d  0.71c 0.26bc 0.24be 12icd
8020 | 186c 6.17b 967b 195b 7.83¢ 350c 287a 1419 093b 0.33b 0.29ab 155b
7030 | 232a 687a 11.33a 304a 1195a 570a 247ab 20.11a 1202 045a 032a 197a
60:40 | 198b 6.60ab 11.33a 286a 1031b 474b 2.18b 17.23b 0.87b 031b 023 1.4lbc
5050 | 161d 5.13c 1000b 178b 6.13d 249d 090d 952d  067c 023c 0.13d 1.02d
4060 | 75t 373 7.33d 48d 148f 052 026e 226f 0.19d 0054 004e 027

“ Mean separation within columns by DMRT at 5% level.
X) .
Soail

¥ The ratio of soil : microorganism compost fermented (volume : volume)

Fresh weight(g) Dry weight(g)

ZHAEZAMT 70:30 HeFelA 197ge 2 7413 B ASF L FRIYD, 4060 =
T FAESF 027gol vlA T 7o) o] B AEFE FrIGY tdgoezE
80:20 A& FolA 155g2 BRI, 60:40 AT 14lghtiE ¢ & AEFE &
B e 2ol A A thh o)zt gk o] Yo A, A, AAF
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HE Aezbel fAG AEE YERen, A RE AFEHE AN EFTLE
S vl Eul o] 70:30, 60:40, 80:209) €28 Y5 BAE ey,

<:L%J 1>& EntE frR FAAHA 2383E dEd Aoz EGUAERSEHY)|
o ERHIE] 060U HHYTE AdtnE ARHOE FHF F/AFAE Bl Yok
53, 70:30 A TAN 7t 22 T/ AFE dED glon, oz 60:40, 80:20
AT w22 F¥o] T3 W 4060 A FlMe e dnd FHE Ho|
I M 4 FE ol Y vAERSHN Y EHE o8 EvlE fuY AP A
dHoz AfAzivtes Ae ¢ £ U

<3¥ 2> EvtE FRY FAAA dUAERE Bo Fed, duHoz 23N
o FAR A% Bolx gith 53, 24 2348 FHoz o 249 2690e ¢ F&
A dBHel FrtaA o™, 40:60 H ol Hlste] of 6wl dVH L BRI U
' 7 Ut

<I¥ > EnE RS FAH FAEFTHAE YEY oz FAEFT U
Mz EdH el 70:30 AT FE&F FHEFE RBolr, F o2 80:20, 60:409)
TR 2 FUAHANY e ba Zolsh vk 4060 AHFAME Wl g
& F7hFAE Helx 3o

25
Con. © Y=5.74-0.09X+0.04X*(R*-0.9781™)
90:10 © Y=5. 83—0.07X¢O.04X2(R2=0.9708")
80:20 : Y=5.73+0.26X0.03X*(R?=0.9654™
20 F 70:30: -sss*omx‘oosxzmj =0.9570") s
60:40 © Y=5.85+0.22X+0.04X*(R%=0.9642"") —te )
50:50 © Y=5.49+0.26X -0.02XAR’=0.9725™) / r# Con
’g 40:60 © Y=5.08+0.16X-0.0001X*(R?=0.9941") /{ /// ---rm 90;10
S 15 e 4 80;20
= tx 70:30
% 10 -+x 60,40
a @ 50,50
-+ 40,860
5
0
2/11 2/14 2/17 2/20 2/23 2/26
Date

Fig 1. Changes in plant height of tomato seedlings as affected by
compost mixed with microorganism compost fermented.
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350
Con. : Y=17.15+4.86X-0.008X*(R*=0.9886™")
90:10 1 Y=21.50~3.44X~0.17X%R*=0.9832™")
300 | 80:20 : Y=16.20+9.33X-0.12X*(R*=0.9922")
70:30 © Y=28.45-2.92X~0.85X*(R%=0.9743")
60:40 : Y=28.35-0.22X -0.98X*(R*=0.9854™) . - Con
250 © Y=22.39-2.1X~0.48X*(R*=0.9946") bt
;g © Y=21.12+1.21X+0.03X(R?<0.9979™") ) I -m90;10
63 -+x 70,30
= 150 -bx 60;40
©
3 @ 50,50
100 -1+ 40,60
50
0
2/11 2/14 2/17 2/20 2/23 2/26

Date

Fig 2. Changes in leaf area of tomato seedlings as affected by compost
mixed with microorganism compost fermented.

2
Con. © Y=0.01+0.04X+0.001X*(R*=0.8803™)
1.8 | 90:10 : Y=016-0.01X~0.005X(R’=0.96657
80:20 : Y=0.18-0.02X+0.006X*(R*=0.98527)
16 } 7030: Y20.20-0.03X+0.008X (R*=0.9680™)
‘ 60:40 1 Y=0.16-0.02X+0.006X*(R*~0.96127) —4eCon
—~ 1.4 | 9050 Y=017-0.01X-0.004X*(R*0.9551") . :
o 40160 © Y=0.11-0.003X ~0.0004X* R’=0.9965") —--m 90;10
§' 1.2 -A 80:20
> 1 -+x 70,30
° -bx 60;40
T 0.8 bt
IS -@ 50;50
0.8 4 +40;60
0.4
0.2
0
2/11 2/14 2/17 2/20 2/23 2/26

Date

Fig 3. Changes in total dry weight of tomato seedlings as affected by
substrates mixed with microorganism compost fermented.
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<E = A AEE dFF 7YAY 139 AYEHL U RozH 23RS
Y EFUAEFSEE S EgH o] 802090 M FAAM 121ecmE 7H Wo] Bua
Aom, tFoz 90110 HelFol A 1l.1em, 70:30 M2 FolA 108cm o2 28R &
& Boln itk Wl 40:6002 n ARSI} 7Y Bo| EFH O U Hel T
Me 2388 7H8 @ 238 BRAOT, 6040 o] F HaolA ©]YERSE | o
T &o] FolATE 232 Pg4de AL Holn U}

AdHHGEHAME 80:20 M TN lerE 7Hg Btow, uWERZSEu| 7t 7
wol Tl & 4060 N FollME 9orE GuFozH A9 A YA 74
ohoolEE AL AA FE oldoR B ¥ nAERLENE Eisy 2d @
HE GEHATA HY, wHA AGR AFE A9 o]2olXA Y%L Aoy 2y
9 BEeR2E 70:30 M FolA Tlor, 90:10 e FAME 69crE gH3tgon, 80:20
HYTE HHLE vl PERSH o EPu|go] HolASFE U FuE HAY Yo}
Ae 4%S Yz o

TAEZ oM EFBERSE Y Eu]&o] 80:202 M TolA 064go
M gtew, dgogs 9010, 70:308 €08 Be AEEES #wsm Utk 94
40:609] A2 TN 7HF ¥ AEF FEE Holm Qo

Table 4. Growth characteristics of red pepper seedlings as affected by
different compost mixed with microorganism compost fermented
at 37 days after sowing.

Plant Stem No. of Leaf
Treat. ht. dia. leaves area
(cm) (mm) <(ea) (cf) Leaf Stem Root Total Leaf Stem Root Total

Con®|104bc” 220c 1000b 40c 1.02d 0.43c 097b 242c 019 0.06d 0.15a 0.40cd
90:10”| 1L.1b 253b 1200a 69b 1.86b 0.74b 1.I3a 373 027b 01la 0.17a 055b
80:20 | 121a 297a 1233a 9la 233a 085a 094b 413a 0.37a 0.10ab 0.16a 0.64a
70:30 | 108b 290a 1200a 71b 192b 067b 06lc 320b 029 0.08bc 0.10b 047c
60:40 95c  220c 1067b 45c 1.32c 047c 054c 233c  02lc 0.05de 0.08b 0.35d
50:50 72d  200c 833 25d 0.75d 0.23d 0.18d 1.16d 0.13d 004df 0.05c 02le
40:60 09¢  153d 533d 9e 032f 0.10e 005 047e 0.05e 0.02f 002d 0.08f

2 Mean separation within columns by DMRT at 5% level.
X oo
Soil

¥ The ratio of soil : microorganism compost fermented (volume : volume)

Fresh weight(g) Dry weight(g)

2 oA EX SR SE ] Edu o] 80:209) HalFoA A RE 4
€] /Mg st od, tge2 70:30 A7} 90110 Ha T fA e Asge ®
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oli qltt. olg & AB/E EniEY 70:30 M TN HF FL HHE vEidly A
3= da gg AAE Beln Yot

<3y HE AERSEHu Y el wE Z Hod 2349 AN H3E Ugd
Aoz Egulgol 4060, 50:50 M TE ALY AMHoZ =72ASE Yeuyn
Atk AFEx7dE 90:10 HTrk A e 2FE A HoR mo|m X Alztol
Aol wel 80:20 HaFrh b B 24¢ Busn gtk nARRE&ENE H)
37 B GERFAME HZH S5 23 Bragon 5050 HelFANE 29 27
AR E7AAFES A9 Bolx @uirt 39 3Y Aol kztel E/AFE UYelln o

<ag 5> & Ay dAAgRY AAH Wi Uy Aoz, 24 2392 7]
Hoz 39 80:20, 70:30, 90:10 A+ Fr7A ol FHAA T Yok wrA, 40:60 A
GFNE wi$ Sutgh duE SRAFS Hol: glow JA giE T uEHN L3
3 gHAHe] B ¥R B 5 Yot

<3y 6> 7 HEd LEERY FUEF FR YL AAHoE YEld AoEM
%oy 49 FRMS FAY AYL YENL o, 53 80:20 Hal 7 7
% %] 7Y BT, 4060 Ml Tel e ulS- 4wrg F5EAE Holm gl

13
Con. : Y=5.98-0.03X+0.01X*R*=0.9251")
12 | 90:10 : Y=5.78+0.13X-0.006X*(R%=0.9638™)
80i20 © Y=5.65+0.15X -0.007X*(R*=0.9896™
19 | 7030 : Y2534-0.05X-001X*R 0.9664™) 7,
60:40 © ¥=5.84+0.007X-0.007X*(R’=0.9478") 27" X—V\eCon.
50:50 : Y=5.65-0.007X~0.003X (R°=0.9441") A~ 0
€ 10 | 40:60 : Y=5.58+0.03X-0.0006X*(R*=0.9652™) /-/’ ' ----# 80;10
L 9 -A 80,20
= -+x 70,30
% 8 60;40
a 7 +® 50;50
-1+ 40:60
6
5
4
2/11 2/15 2/19 2/23 2/27 3/3
Date

Fig 4. Changes in plant height of red pepper seedlings as affected by
compost mixed with microorganism compost fermented.
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100
Con. : Y=881-0.43X+0.09X*(R*=0.98277)
90 - 9010 : Y=7.11-0.14X+-0.14X*(R*=0.9981™)
80:20 : Y=9.11-0.73X+0.22X4R*=0.9942™)
80 | 7030 : Y=8.65-0.83X+0.18X*(R*=0.9949")
6040 © Y=8.77-0.22X -0.00X*(R?=0.9562") /1—leCon.
— 70 | 3050 Y=802-0.13X-0.03XR*=0.9645") /
o 4060 © Y=8.04-0,04X +0.004X*(R*=0.8286") a7 --+®90;10
g 60 -4 80;20
3 50 -+x 70:30
I .
= 40 K 60,40
@ o L @ 50:50
3 }+40;860
20
10
0
2/11 2/15 2/19 2/23 2/27 3/3

Date

Fig 5. Changes in leaf area of red pepper seedlings as affected by
compost mixed with microorganism compost fermented.

0.7
Can. © Y=0.79-0.01X +0.001X*(R*=0.9129"
| 90:10 : Y=0.07-0.01X~0.001X*R%=0.99137)
0.6 80:20 : Y=0.0‘7~0.01X'0.002X2(Rf=0.9984‘)
70:30 © Y=0.08-0.01X~0.001X*(R°=0.98047) ;
50:40 1 Y=0.07-0.01X+0.001 X} (R*=0.9690™) A .e Con.
—~ 0.5 T 30:50 ¢ Y=on7»o.01x10.001,‘(2(3’:0.9879“) o7 %--lm90:10
2 40;60 : Y=0.06-0.0002X+0.0001X*(R*=0.9293") s // '
Z 0.4 - & 80:20
> -+x 70,30
-o .
= 0.3 ~-tx 60,40
> e 50;50
‘__
0.2 L+ 40:60
0.1
0
2/11 2/15 2/19 2/23 2/27 3/3
Date

Fig 6. Changes in total dry weight of red pepper seedlings as affected
by compost mixed with microorganism compost fermented.
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d4e 4L JeARh

2.7 Meid 239 AFEAAE B EvfEdAME EFHE 70:30 HFAM M =
< 23E FRIA, aFdAE 80:20 A TolAN M 2L 2FE FrEAT

3. EvtREAAE EFvE 7030 AT 71 S 494 & FRAYL, nFME
80:20 M TN JHF BE VAL GEFo=N 2FAA G FAIG AAXE e
AT

4. EvtEAANE EFH & 7030 AYTAN /M Be FAEFE FRIIHURN, nFolA
€ 8020 M 7oA 7Hg B HNEFES HRFoEN 2%, dUHAAMY YFEA
# FAE 23E JeEhdT. i o g wBERSEZL AY v g oo EF
HAg dfole 238 2%, 494, FUEFTY R Fo HJow, 53] 4060 A
Tl e 7HE 22 AAEALE FEIUY. £F, AEFSHNE EFNA &e
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