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Emission of CO. and NH: from Mixed Composting Cattle Manure with Rice Hull by Static Whindrow
and Aerated Static Pile Methods, and Growth of Tomato on It under Greenhouse Condition
Bo-Kyoon Sohn, Ji-Hyung Hong, Keum-Joo Park, Won-Mo Yang, Kil-Yong Kim” and Yo-Sup Rim®(College of Agricu-
lture, Sunchon National University, Sunchon 540-742, Korea ; University of Missouri, Columbia, MO 65201, USA ;
PCollege of Agriculture, Wonkwang University, Iksan 570-749, Korea)

Abstract : This study was performed to evaluate the influence of composting process with an intermittent aeration
on the variation of rhizosphere soil temperature, CO, and NH; release, and the growth reponse of tomato plantlet
in traditional and composting greenhouse.

As the temperature of composting materials increased, rhizosphere soil temperature in 30cm depth rose up
to 32C at one week after introduction. This was 18T higher than that of traditional greenhouse. After 20 days
of active composting, temperature of rhizosphere soil started to decrease and remained constant at 23C after
35 days. For the traditional greenhouse, the averaged temperature ranged at 14~ 15C. This results showed that
composting greenhouse had the greater effect on increasing the underground temperature.

Average value of evoluted CO, from the composting greenhouse for 70 days was 782~1154 ppm. This was
1.7~2.6 times higher than that of the traditional greenhouse with an average of 440~462 ppm.

NH; release was highest during 2~ 10 days in intermittent aerated composting and reached to 134 ppm maximum
on the 5th day, then decreased rapidly, and maintained at 3~4 ppm after 17 days.

Increased photosynthesis due to the CO, gas and a favorable rhizosphere environment due to the increased

underground temperature resulted in improved growth, yield, and Brix degree of tomato fruit.
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Fig. 1. General layout of composting greenhouse.

A&z HF A FEAER APIEY O net
AAEEI o] W AEL 2%, 44, 4%, HEF
Age, Fag, Qo5 58 A8, BEvlEY 33
e ZAMEY) el olge dxg #Y 4 Hulsge
oM EREE 77 5534 AAste 113l A48
dom A4 709% 49 54REH 109 PFo= 549 27
A7A £Z8 EnE HEwH FAF R AF5E =
ALBlR T ErtES FEE 449 159%EH 109708 53
o Ax Z shids AR

Hot 9 o

NEere ws

70947t Hu|geAdd dzTd P4 AFLE,
Eulgizx uRes 2 udate: YRz AAH ¥
e oy 29 2ok AL 3 A E) HAvishiA e gz
Hdae2d AF2xe FAHHESE BY P54 2
RE gHuAas ¥42s ded o AFLE 7S
HolT R&AAN F 1544 HBL2EE Yehl o] 32T7R|
A48l 279 18T Aol& Jeton, EvtE 4
7190 BEAA F 158REH 15U T2 14T BT
B&RA 200 FREE a9 FES ¢4 HA 2=
228 Jeh) 359 o3& 23CHEE YAA #AFHA
o a3y Astdsd EHRE AXA gL dz2TY
AZzLT dHole 7085 14~15CHAS Wolux| o}
Hulggdd o3 FHAELFY 71EHR7 EAHAUT o
NN BEx71RE £ Azl AFLwr} sCPEY R
ol B AL HuAFAIY S A3 vig] 3YA AFLe
$E3A07) G2 g9 F7 g EFo] sHLd



FE=S A EREY A4 B/HAY Huig A4 CO, ¥ NH; 7} 2AH Evte & 121

A#E AT A B S0 FRe EFLEE V1 FH?,
B FF F EF0 H)¥We AW YL 9n)
29 AHYLEE 20~20CHIE B glon 289 249
AALEE FAANA Fohe AL e wAoiy 23
L 38T 4 HES2EY ANEU 715E 7HEEAE
ool MukAQ NEAFALY AHUNHoR IS
o XA @b,

70
1 eessee Acroled siatic plle
60 neesa Subsoil of composting greenhouse
] eswvea Subsoil of traditionol gresnhouse
p ooeee Ambleni
ok
°
% ]
L 40
3
homd e
E ]
@ 397
Q 4
© 207
=
104°
1
0 Lovais Lisasiaans [TTYTTERTIL TTTTRTIT [TVRTOTIITY Lisxssests Lisessreas
[ 10 20 50 80 70

Fig. 2. Temperature profiles in subsoil of greenhouse dur-
ing active stage of composting.
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Fig. 3. CO, concentration between composting greenhouse
(@) and traditional greenhouse(O).
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Table 1. Comparison of yield components and yield of
tomato at 60 days after planting.

Items Control  Compost
Plant height(cm) 888  140.8***
Stem diameter(mm) 13.0 196%*
Leaf numbers(No./plant) 16.8 21.5*
Dry weight of Plant(g) 268  104.8***
Flowering number(No./plant) 6.8 16.0***
Fruit setting number(No./plant) 3.0 11.8***
Fresh weight of tomato(g/plant) 8.4 264***
Total fruit(No./plant)® 5.4 14.2%**
Total weight of fruit(g/plant)® 1094.7 1707.4**
Average weight(g/plant)® 2027 1202

e Investigated at 4 months after planting.
« ++ and **= indicated significant level by ¢-test at P<0.05,
P<0.01 and P<0.001, respectively.

Table 2. Changes in Brix degree of tomato fruit.

Investigation
1st 2nd 3rd 4th 5th

Treatment

Traditional greenhouse - - - 59 59
Composting greenhouse 6.8 75 71 65 72
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