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No-Tillage Organic Cultivation in Vinyl Greenhouse

Yang, Seung-Koo - Seo, Youn-Won - Son, Jang-Hwan -
Park, Jong-Dae - Choi, Kyung-Ju - Jung, Woo-Jin

To investigate the possibility of sustainable agriculture in no-tillage pepper this

study was carried out in vinyl greenhouse with organic cultivation having no

pesticide certification.

1.

Growth and yield in pepper cultivation

General growth in pepper was suppressed with decreasing hill spacing, primary
branch length, and stem width. Fruit diameter and fruit weight in no-tillage
increased significantly, and yield of pepper increased by 10% compared with
conventional tillage. From results organic cultivation in no-tillage improved a
quality of pepper compared with conventional tillage.

. Production cost of conventional tillage and no-tillage

Production cost of conventional tillage and no-tillage was not different in seed
cost, inorganic fertilizer cost, pesticide cost, repair cost, light agricultural tool
cost, agriculture facilities depreciation cost and so on. Intermediary goods cost
in no-tillage was decreased by 11% for organic fertilizer cost, light and heat
expenses and power rate, heavy agricultural tool cost, and repairing expenses
compare with conventional tillage. Employment effort cost and work effort cost
were decreased, and farm income and farm income rate were increased by 11%
and 5%, respectively, in no-tillage. In this work, yield and gross income were
increased by 10% and 25%, respectively, in no-tillage. Therefore material cost,
intermediary goods cost, working expensive, farm income, and income rate were
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increased by 34%, 3%, 2%, 52% and 22%, respectively.

Key words : no-tillage, pepper, sustainable agriculture, production cost, farm
income
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Table 1. General growth characteristics of red pepper in tillage and no-tillage organic
cultivation (July 2009)

Soil Hill Primary Leaf Leaf Stem Node Node stem
manasement spacing branch length width width number length
g (cm) length(cm) (cm) (cm) (mm) (node/plant) (cm)
No-tillage 27.5 119.6 8.2 39 12.9 19.7 6.1
Tillage 28.1 141.1 10.4 4.8 13.6 20.0 7.0
Aegel 4E 13 3 54 F B FolHe Folsh fAoL), BAE Au Tl
A 3o AR 13T FoAA A S7HE I FEAaTE B2 FAE AgdA 10T
FHEHE 10% B85 F7HE ATHTable 2)

Table 2. Yield and Yield Components of Red Pepper in the Different Soil Managements

Soil Fruit length | Fruit diameter | Number of fruit | Fruit weight Yield Yield
management (cm) (mm) (No./plant) (2) (Mg/ha) Index
No-tilllage 15.2 19.5+0.5 135.0 20.3 5,351 110
Tillage 15.3 17.8+0.4 141.8 17.7 4,886 100
MSD* (p<0.05) NS° 1.28 NS 1.99 3.25

* Minimum significant difference by Bonferroni t-test
® Not significant
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Table 3. Economic analysis of the pepper by tillage method in vinyl greenhouse (Harvest

period : 11 May.~27 Jul. 2009)
Soil Yield Commodity ratio(%) Top grade Commodity | Total Gross | Average
management | (ke/10a) Gross profit | Gross profit profit unit cost
g Top grade|Middle grade| (won/10a) (won/10a) (won/10a) (won/kg)
. 3,745 1,606 9,362,500 1,365,100
No-tilllage | 5,351 1 ¢ 0 (030)  |unit cost 2,500 unit cost 850| 10727600 | 2,005
. 2,687 2,199 6,718,250 1,868,895
Tilllage 4,886 (0.55) (0.45) 2.500 250 8,587,145 1,758

% Fixed cost of Pepper per 10kg Box : 7,600 won (Box: 1,000 won, labor costs of post harvest selection:

4,600 won, and cost of transport & commission: 2,000 won)
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Table 4. Comparison of investment variation at item of expenditure in conventional tillage
and no-tillage of vinyl greenhouse (unit : won)

Input cost accounting Increase and | Contrast

decrease (b-a) | (b/a, %)

Expenditure Item
Tillage (a) No-tillage (b)

Compost input quantity (bag :20kg)
Organic Fertilizer A139,700 50.0
100bagx2,794/kg=279,400 50bagx2,794/kg=139,700

Electriccity consumption

(addition : before planting
2,195kw x 36=79,898 4+after planting 2kw) A218 100.3
Light and heat 2,221kwx36=80,116

power cost

Tillage and grading

55min.x7.6Lx900/L=6,156 no-tillage and grading : 0 A 6,156

Subtotal 86,054 80,116 93.0

Drip-watering

97,500 65,000
1.5ro0l1x130,000/roll= 1.51r0l1x130,000/roll= A32,500 66.6
195,000/2years 195,000/3years

Material cost i i
Mulching plastic

66,000 22,000

A 44,000 333
1.5r0l1x44,000/r0l1=66,000 | 1.5rollx44,000/rol1=66,000/3th

Subtotal 163,500 87,000 53.2
. Cultivator, Farm master,
Farm implement Heater, Pest control
o Tractor, Heater, Pest control ) A168,831 67.7
depreciation cost machine : 354,675

machine : 523,506
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Input cost accounting Increase and | Contrast

Expenditure Item

Tillage (a) No-tillage (b) decrease (b-a)| (b/a, %)
Irrigation system
6 hours : 39,375 3 hours : 19,688 219,688 50.0
Labor cost Other farm working
16 hours : 105,000 8 hours : 52,500 A 52,500 50.0
Subtotal (&7) 144,375 72,188 50.0
Total 1,196,833 733,679 A 463,154 61.3
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Table 5. Income characteristics of the pepper by tillage type in plastic film house (Harvest
period : 11 May~27 Jul, 2009, unit : won)

Jeonnam
o ten year | 2009 year | 2009 year |\ ook | ofa | ob | dib
Classification average tillage no-tillage d) %) %) %)
(convention (b) () o o o
al tillage, a)
Main product 4,897 4,886 5,351 4,886 | 109.3 | 109.5 | 100.0
Gross . .
Unit price 3,215 1,758 2,005 1,758 | 62.4 | 114.1 | 100.0
profit
Sum 15,997,851 | 8,589,588 |10,728,755 | 8,589,588 | 67.1 | 124.9 | 100.0
Nursery cost 360,642 360,642 360,642 360,642 | 100.0 | 100.0 | 100.0
Mineral fertilizer cost 192,562 - - - 0.0 - -
Organic fertilizer 352,000 | 352,000 | 352,000 -1 100.0 | 100.0
cost**
Compost 279,400 279,400 139,700 139,700 | 50.0 | 50.0| 50.0
Agricultural pesticides 250,763 i i ) 0.0 i )
cost
% Bio-pesticides cost*** 226,000 226,000 226,000 100.0 | 100.0
3 [
& | Lieht and heat 3438621 | 86,054 | 80,116 | 80,116| 23| 93.1| 93.1
5 power cost
£ | Irrigation cost 311 311 311 311 | 100.0 | 100.0 | 100.0
<8
% S | Material cost 1,282,487 | 1,281,387 | 1,716,387 | 1,204,887 | 133.8 | 133.9| 94.0
(i)
B | o
@ % Small equipment cost 5,358 5,358 5,358 5,358 | 100.0 | 100.0 | 100.0
[«]
2 Large equipment

e 523,506 | 523,506 | 354,675 354,675 | 67.7| 67.7| 67.7
depreciation cost

Farm facility

. 769,266 | 769,266 | 769,266 | 769,266 | 100.0 | 100.0 | 100.0
depreciation cost

Repair cost 33,280 33,280 22,214 22,214 | 66.7| 66.7| 66.7
Other cost 3,959 3,959 3,959 3,959 | 100.0 | 100.0 | 100.0
Subtotal 7,140,155 |3,921,1693 | 4,030,628 | 3,519,128 | 56.5 | 102.8 | 89.7

Rent cost 33,353 33,353 33,353 33,353 | 100.0 | 100.0 | 100.0

Trusted farming cost - - - - - - -

Hired-labor cost 905,119 876,222 878,125 844,589 | 97.0 | 100.2 | 96.4

Total 8,078,627 | 4,830,738 | 4,942,106 | 4,397,070 | 59.5 | 102.4 | 90.8




NEDF BAE f7) Al A% D £ B4 Y Agaz 419

Jeonnam

. . ten year 20(.)9 year 2009. year No-tillage* | c/a c/b d/b
Classification average tillage no-tillage (d) %) %) %)

(convention (b) (© ° ° ’

al tillage, a)

Self-labor cost 2,573,255 | 2,480,951 | 2,530,639 | 2,391,384 | 98.3 | 102.0 | 96.4
Income 7,919,224 | 3,758,850 | 5,786,649 | 4,192,518 | 73.1 | 153.9| 111.5
Rate of income (%) 49.5 43.8 53.9 48.8 | 109.0 | 123.3 | 111.5

Note 1) Jeonnam ten year average: 2001~2010 year (pepper cultivation in vinyl greenhouse)
- Forcing cultivation period: August~The next year June, Harvest: November~June (Bosung area)
- Semiforcing culture period: February~July, Harvest: May~July (Youngarm area)
Note 2) Managing cost of tillage and no-tillage in 2009 year: reference data of Jeonnam ten year average
& experimental results of 2009
Note 3) Pepper culture period of tillage and no-tillage: March 11, 2009~July 27 (5 months)
* No-tillage: Analysis table for same condition of pepper yield and cost in tillage
** Compost: 320kgx1,100 won=352,000 won (the same cost in tillage and no-tillage)
*** Bio-pesticides cost: 10 bottles (3 kinds)x22,600 won=226,000 won (the same cost in tillage and no-tillage)
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