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Cost Analysis of Wrap Silage Production in the Paddy Field for

Forage Crop Cropping System
Yu Shin Ha and Kyung Kyoo Park

ABSTRACT

Mechanized operation model and mechanical cultivation technology for winter barley, rye, Italian ryegrass
and sudan grass wrap silage production system at the paddy field for cropping system was developed.
Also, a series of experiment were performed and lots of data were collected and analyzed to develope
mechanical technology, coverage area, and optimum size of the farm (break-even point) for wrap silage
production system. The coverage area for winter barley or rye wrap-silage production system is determined
around 61.9, 73.4, 77.5, 88.2ha in the case of drill seeding and different ripening species by tractor power
50, 75, 100, 130 ps, respectably. The break-even point of the farming size is analyzed as 20 ha and its
production cost is estimated around 367, 383, 430, 443 won/TDN-kg in the case of winter barley
wrap-silage by tractor power 50, 75, 100, 130 ps, respectably. The break-even point of the farming size is
analyzed as coverage area and its production cost is estimated around 237, 215 won/TDN-kg in the case of
winter barley wrap silage and sudan grass by the tractor power 50, 100 ps, respectably.

(Key words : Wrap silage, Mechanized production, Coverage area, Cost analysis, Cropping system)
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Table 1. Specifications of wrap silage production machine

Process Machine
Fertilization Tractor (57ps) + Fertilizer broadcaster (320 kg)
Tractor (130ps) + Rotavator (258 cm)
Cultivation
Seeding Tractor (82ps) + Rotavator (220 cm)
Tractor (57ps) + Fertilizer broadcaster (320 kg)
Seeding
Power sprayer (knapsack type)
Tractor (130ps) + Mower (240 cm, conditioner)
Mowing
Tractor (82ps) + Mower (165 cm)
Tractor (70ps) + Raker (415 cm)
Raking
Tractor (45ps) + Raker (320 cm)
Tractor (130ps) + Baler (1.2 m, pickup 190 cm)
Harvesting Baling
Tractor (45ps) + Baler (1.0 m, pickup 132 cm)
Tractor (100ps) + Wrapper (165%125 cm)
Wrapping
Tractor (55ps) + Wrapper (100x100 cm)
Truck (2.5ton): 6 bales/500 kg
Conveying
Truck (1ton): 4 bales/500 kg, 6 bales/300 kg
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Table 2. Summary of purchasing price of wrap silage production machine

Tractor power (ps)

Process Implements
50 75 100 130
— Tractor Price (1000 won) 24,800 39,400 62,000 82,570
Specification (m) 1.8 2.2 2.3 2.8
Rotavator
Broadcast Price (1000 won) 3,360 5,450 7,200 8,100
seeding Fertilizer Specification (kg) 300 400 500 600
broadcaster Price (1000 won) 750 920 1,200 1,400
Specification (m) 1.8 2.2 2.3 2.8
Rotavator
Price (1000 won) 3,360 5,450 7,200 8,100
Drill Specification (row) 8 9 10 11
) Direct seeder
Seeding Price (1000 won) 8,800 9,500 9,500 10,300
Fertilizer Specification (kg) 300 400 500 600
broadcaster Price (1000 won) 750 920 1,200 1,400
Specification (m) 1.65 2.15 2.40 2.40
Mower
Price (1000 won) 6,200 7,600 19,000 19,000
Specification (m) 32 4.2 4.2 4.2
Raker
Price (1000 won) 3,800 4,600 4,600 4,600
Specification (m) 1.3 1.3 1.9 1.9
Baler
Price (1000 won) 25,700 25,700 42,500 42,500
Harvesting
Specification (m) 1.0x1.0 1.2x1.2 1.2x1.3 1.2x1.3
Wrapper
Price (1000 won) 13,200 14,000 22,000 22,000
Specification (ton) 1.3 1.7 1.7 1.7
Handler
Price (1000 won) 2,000 2,400 2,400 2,400
Specification (ton) 4.3 4.3 4.3 4.3
Trailer
Price (1000 won) 2,930 2,930 2,930 2,930
o] 10%Z 283t} (Park, 2008; RDA, 2008).  2008).

g Fen] Al 3 (Park, 2008)S FHE
A4sitt. EYE ] o] gH]8-2 aH]
1 AdFE S 7IEeR sl M7
A= 0.09, ©1AF AlF 0.033, 2kaLH] A5 0.01
2o Al 0079 B EE—’.*FJ a7gu] Al
AREAIREE: 5

=2F gqt ARSAIRE 500 hrt *?4% 2 AT R
o] o= eI (Park et al, 2003; Park,

2 2AbRe] Akl o ZhA o] Al
7b 2g¥ e, o5 A e veE =
AFeto] Table 3 HERHAT. H B 95419

719] g oolFel wo FHlE BT asigla,

FANE 40%E gHRzE TE o 59
. #Ed *£*J0~ TDN 7|&Fo=2 392
479 ton/ha, FHZE 6.99 ton/ha, IRGE= 6.13

ton/ha, TS 8.92 ton/haS & LFEFSETE
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Ha and Park:

Table 3. Material cost

Cost Analysis of Mechanized Forage Crop Wrap Silage Production

f;ergi%es Material Specification Unit (‘CV(())SJ) Usage per ha
Additives Fermented liquor g 730 33
) 50 cm x 1500 m roll 70,000 33
Wrap vinyl
Rye 75 cm x 1500 m roll 95,000 1.8
1.02 x 3000 m roll 200,000 0.26
Bale net
1.25 x 3000 m roll 240,000 0.17
Additives Fermented liquor g 730 49
. 50 cm x 1500 m roll 70,000 4.8
Wrap vinyl
Barley 75 ¢cm x 1500 m roll 95,000 2.7
1.02 x 3000 m roll 200,000 0.38
Bale net
1.25 x 3000 m roll 240,000 0.24
Additives Fermented liquor g 730 43
) 50 cm x 1500 m roll 70,000 42
Wrap vinyl
IRG 75 cm x 1500 m roll 95,000 23
1.02 x 3000 m roll 200,000 0.21
Bale net
1.25 x 3000 m roll 240,000 0.34
Additives Fermented liquor g 730 62
W - 50 cm x 1500 m roll 70,000 6.2
rap vin
Sudan Py 75 cm x 1500 m roll 95,000 34
grass
1.02 x 3000 m roll 200,000 0.5
Bale net
1.25 x 3000 m roll 240,000 0.31
m. 23 4 1 ZAAAS 2T 718 A B A
A AR SEuEhe] AR =S o] &3 #
1. REHA Aol AFEL 2 Ael7h AT
ZAHE Table 49] Al o]-&oto] 2l
ol A%, ¥ AY a8, AAYE 5 HEUAS 6] Table 5ol YERAITE HE
A 23S Table 40 YERSIT T4 WAHe ENH 100psE AF 5 =71 A
a8 Ay dre 3F A Bl Zgjo]  wjolA 2yl= 77.5ha® UERRIT
AR B AE 0.283YU/Mha, tiFE Elo SAAE w5 =71E A Al
A= 0.189%/Mma® 7HE A YEbgTh olek EYY wiEEE BuhdA 2 Ahuke] Ag-nnt
T FAEL oY Aol wel AelE ve xuke] Agoll A deketh vk &2 2
9o glen gl AeERE dAeA @a o], 3, BEE SAl AY4E ] wE
U (Hunt, 2001; Okamura, 1991; Park et al., o AtulHtt Hgdo] =4 yeElgon, E
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Table 4. Coefficient values of working day per ha

Theoretical Field Net working Working area Working day
Item working area efficiency in a day in a day per ha
(ha/h) (%) (h/day) (ha/day) (day/ha)
Fertilization 2.75 54 9.60 14.30 0.070
) Cultivation 0.79 78 9.12 5.65 0.177
Seeding -
Seeding 2.75 54 9.60 14.30 0.070
Cultivation 1.32 78 9.12 9.39 0.106
Small -
| Mowing 1.07 70 10.20 7.65 0.131
scale
Raking 2.40 80 10.20 19.58 0.051
Harvesting  Baling 0.79 60 9.60 4.61 0.217
Wrapping 1.3 85 10.20 11.32 0.088
Conveying 5.0 90 10.80 48.60 0.021
Fertilization 3.25 54 9.60 31.20 0.032
) Cultivation 0.93 78 9.12 8.48 0.118
Seeding -
Seeding 3.25 54 9.60 31.20 0.032
Cultivation 1.55 78 9.12 14.14 0.071
Large -
) Mowing 1.80 70 10.20 18.36 0.054
scale
Raking 3.11 80 10.20 31.72 0.032
Harvesting  Baling 1.14 60 9.60 10.94 0.091
Wrapping 3.7 85 10.20 32.13 0.031
Conveying 6.0 90 10.80 58.32 0.017
Table 5. Coverage area by working process and tractor power
Coverage area (ha)
Item Tractor Tractor Tractor Tractor
(50 ps) (75 ps) (100 ps) (130 ps)
Single species Broadcast seeding 31.0 375 38.9 449
(Rye, Barley, IRG) Drill Seeding 413 49.0 57.1 58.8
Different Ripening species Broadcast seeding 46.5 56.2 58.3 67.3
(Rye+Barley+IRG) Drill Seeding 61.9 73.4 77.5 88.2
71 Ails 59, FRE], IRGE 22 ¥4 FuZ F s AR ddEdn
HE2 35 3 58s 7] wiEel, 35
20¢004 30UE, 3 oF 30¢A 40UE 2. MAHIE
AZ17F olur] wiitell FeEAe] Sofjub=
s & vk o] 3, IRG B FHY 82 7)Aol & B8-S AR F AR
o FF w7 AR wEv At FEA] v, BA] Y] 5 @8 H8-S Tl Fig.
o] ik FATY B VAN EE8UFE 16AE e A B1E-S eIt
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