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Economic analysis of Phellinus spp. cultivation

Hyun-You Chang* and Young-Suk Lee

Korea National Agricultural College. 445—890, Korea

ABSTRACT : This experiments were conducted to study on the economic analysis of Phellinus spp.(Comercial name:

Sanghwang mushroom). Theseresultswer e asfollows.

Phellinus spp. can be cultivated about 4 years by one time inoculation. This mushroom has been cultivated by the
method of burying log into the soil(BM) at the first time. Recently, however, the method of hanging log on the shelvesin
the house(HM) is used, because HM has more advantage than BM that HM can be cultivated more pieces of logs than
BM. On the cther hand, HM isrequired to invest more 5,678,230Won for the equipmentsthan the BM. And also, HM is
required 14,400 pieces(2.8 times) more log numbers than BM 5,000 pieces. Also, HM isrequired more 3,680,000WWon to
purchase log, 1,104,000Won to purchase spawn. The cost of production is required to 20,180,971Won for BM, and
37,953,825Won for HM. Accordingly, product cost of HM is 1.9 times higher than BM. The operating cogt isrequired to
1,207,712Won for BM, and 24,075,432Won for HM. Accordingly, operating cost of HM is 2.0 times higher than BM.
The net income is 580,940,000Won for BM, and 1,683,300,000WWon for HM. Accordingly, net income of HM is 2.9 times
higher than BM. Theincome is 589,040,000Won for BM, and 169,718,000Won for HM. Accor dingly, income of HM is2.9
timeshigher than BM. In conclusion, HM isrequired 2.8 timesmorelogs. HM has 1.03 times mor e products per a piece of
log. HM has 1.9 times mor e production cost, and 2.0 times mor e oper ating cost. Asyou read above, HM and BM have two
different aspects. BM isrequired lessinvestment cost than HM, but BM haslower income because of the different capacity
of production. By the comparing those two methods, HM isresulted mor e efficient method for the producing mushr oom.
Only in the sde of cash flowing, the cash expenditure of BM isrequired lessmoney at first year. But it has no production
at first year. BM would get theincome after 2 yearsburing thelogs. The cash expenditure of HM isrequired much money
for theequipmentsand thelogsat first year, but HM would get theincomeat first year.
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The method of burying log into the soil

Fig. 1. Two different method of Phellinus spp cultivation
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The method of hanging log on the
shelves in the house
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Table 1. Regiona cultivation status of Phellinus spp.(2003 year/Mushworld)

Region No. of farms classified by cultivation methods Area Yied Products
Units BM HM (Pyeong) (kg/pyeong) (MIT)
Seoul 1 1 - 800 (0.4) 1.25(0.60) 1(0.2)
Busan 11 10 1 5,100 (2.3) 0.39(0.19) 2(0.4)
Daegu 8 8 - 1,800 (0.8) 0.56(0.27) 1(0.2)
Incheon - - - - - -
Kwangju 3 3 - 2,000 (0.9) 2.00(0.96) 4(0.9)
Dagjeon - - - - - -
Waulsan 8 8 - 3,520 (1.6) 1.70(0.81) 6(1.3)
Gyeonggi 35 29 6 29,319(13.3) 6.24(2.99) 183(39.6)
Kwangwon 11 8 3 22,064(10.0) 4.40(2.11) 97(21.0)
Chungbuk 10 10 - 5,578 (2.5) 0.90(0.43) 5(1.1)
Chungnam 10 1 6,789 (3.1) 1.77(0.85) 12 (2.6)
Jeonbuk 9 3 2,180 (1.0) 0.46(0.22) 1(0.2)
Jeonnam 41 36 5 11,415 (5.2) 2.28(1.09) 26 (5.6)
Kyeongbuk 142 136 6 100,883(45.7) 0.65(0.31) 66(14.3)
Kyeongnam 70 67 3 29,072(13.2) 2.03(0.97) 59(12.8)
Jeju 1 1 - 600 (0.3) 1.67(0.80) 1(0.2)
Total 360(100.0) 332(92.2) 28(7.8) 220,639(100.0) 2.09(1.00) 462(100.0)

* BM : The method of burying log into the soil, HM : The method of hanging log on the shelvesin the house.
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Table 2. Number of survey farms classified by cultivation method form of Phellinus spp

Coduaon - gmber Regions of vy
BM 7 Chuncheon, Hwaseong, Sungnam, Y eojoo, Dagjeon, Guiesan, Andong, Chungdo,
Jungyeub, Jangheung, Gunchoun, Ugjeongbu, Jangsoo
HM 5 Y eojoo, Uejeongbu, Guncheon, Jangheung, Jangsoo
Total 32 18 City & county

* BM : The method of burying log into the soil, HM : The method of hanging log on the shelvesin the house
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Fig. 2. Age distribution of sample survey farm.
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Table 3. Average scale of cultivation and number of logs per the farm of the cultivation methods of Phellinus spp

L Average scale of Number of logs Required period of
Cultivation methods® o )
cultivation(Pyeong)? per Pyeong first harvest(Month)
BM 80 52 18
HM 100 144 3.7

% BM : The method of burying log into the soil, HM : The method of hanging log on the shelvesin the house

21 Pyeong = 3.3m’

Table 4. Estimated investment for mushroom production facilities classified by two cultivation methods(100 Pyeong® basis)

Cultivation Methods

Facilities BM HM Durable ) Reference
(5200logsWon) (14,400 logswon) ~ YEA/Residual ratio

Cultivation house 9,324,830 9,324,830

-Frame work 6,726,300 6,726,300 10y/5% Ref. 1

-Mulching 1,539,940 1,539,940 3y/0% Ref. 2

-Attached facilities 1,058,590 1,058,590 10y/5% Ref. 3
Attached facilities 3,529,560 9,207,790

-Sprinkler 471,400 471,400 7y/5% Ref. 4

-Inside shelves - 5,678,230 10y/5% Ref. 5

-Shelf arrangement 8,160 8,160 -

-Boiler 500,000 500,000 10y/5%

-Heating facilities 400,000 400,000 10y/5%

-Sterilizer 700,000 700,000 10y/5%

-Well facilities 1,200,000 1,200,000 20y/0%

-Water pumping facilities 250,000 250,000 8y/5%

Total 12,854,390 18,532,620 -

1) 1Pyeong = 3.3’



o = A EE] %] 2(2) 2004

SSEBAY| U SR
 ARA L A ] BAe] 4
1 B, A Ralle] Sske] 17]
A7HA 33z, AAE e A3
917] o] RHE 437 4371 5

4
Fy

e LI )
\]
i
g 3
o
5 )
W~
L

fo JooHo
4
e

S~
‘T
)
1o yo

=

kS BHW, 35 bollA Bi= mpe) o] A
AulE 1008 olA 4d3r 2,720kgS, A= 2o
1003 oA 43A7F 7,788.4kg= AAFsFe], X AFA w7} A
AAf R 2.8684 W FS T3 A OE FAM
ATHE 5). 18y o) 5 Z5H 128G o g AXkshd A A
v o} A AR e 7} 242} 5233} 541g 0 & 719] 2Fo]7} 18¢g
of E¥stct. 1ubat 4A7ke] TS V]S Aol
ujitel] Ao R wpAA, A A7t ZE 12T 1o
4.5g% t] 7 Aolrt. wheba] 2 A e} 2] H A u) 2
4 A7) FgarEo] o] 2.864) (7,788.4kg 1 2,720kg)
=, 7 AR = expe] Aol 2,774 (14,400 ¢
5,2004) of|A] B ZH Ao 13k 4= Qlrhal 513l
AxpE S AEA = 7 | AR A 58
o] 22} 1,680kg, 3@l 12] Aol oFzk & n) |

Table 5. Quantity of annual production per 100Pyeong® production capacity
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Unit : kg(fresh mushroom)

Annuals
Cultivation Methods Total
First Second Third Fourth
BM (5,200 logs) 0 1,680.0 640.0 400.0 2,720.0(523g/log
HM (14,400 logs) 2,803.8 2,547.7 1,883.1 553.8 7,788.4(541g/l0g)
% 1Pyeong = 3.3’
Table 6. Labor requirement for two cultivation methods

Progress of operations (5,200 Iog? ¥Mpymng) (14,400 Iogll\l/IOOpyeong)
Log cutting 46.2(1.0) 128.0(2.8)
Putting log 166.4(1.0) 460.8(2.8)
Sterilization/Cooling/Inoculation/Incubating 138.7(1.0) 384.0(2.8)
Vinyl bag/Mycelium stripping 208.0(1.0) 576.0(2.8)
Drying in the shade 46.2(1.0) 128.0(2.8)
Putting in the shelf (Hanging/Burying) 43.3(1.0) 120.0(2.8)
Control growth 40.0(1.0) 40.0(1.0)
-Irrigation 30.0(1.0) 30.0(1.0)
-Ventilation 10.0(1.0) 10.0(1.0)
Harvest 130.0(1.0) 480.0(3.7)
Dry 45.3(1.0) 129.8(2.9)
Selection/Packing 39.3(1.0) 112.5(2.9)
Used log treatment etc. 14.4(1.0) 40.0(2.8)
Total 917.8(1.0) 2,599.1(2.8)

* (Cultivation Area people/100Pyeong, The period of cultivation(ST:4 years)
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Table 7. Quantity of production and total selling calculated by each production year(per 100Pyeong)

Unit: kg of dry weight/kg, Price; 1,000 Korean Won

Y ear of production

Division First Second Third Fourth Tow
BM %’gg&'&%{oﬂ - 1,092.0 416.0 260.0 1,768.0
(5:200l0gs) Sdlling amounts - 371,280 141,440 88,400 601,120
HM %’3{;‘5‘3{ 02‘: 1,822.5 1,656.0 1,224.0 360.0 5,062.5
(144001099 gqjing amounts 619,650 563,040 416,160 122,400 1,721,250
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Table 8. Current sale price for Phellinus spp(2000~2003 year) Unit: 1000Wonvkg. Dry weight
Division vear
2000 2001 2002 2003
Wholesale price 550~600 450~500 350~400 300~380
Retail price 1,200~1,500 1,100~1,200 700~900 700~800
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Table 9. Production cost for the BM per ayear(100pyeong, ST: 4year)

Y ear of production

Cost items Total
First Second Third Fourth
Management 5,230,989 2,282,241 2,282,241 2,282,241 12,077,712
-Spawn cost 156,000 156,000 156,000 156,000 624,000
-Logs cost 520,000 520,000 520,000 520,000 2,080,000
-Agricultural medicines 7,264 7,264 7,264 7,264 29,056
-Utilization of water 6,390 6,390 6,390 6,390 25,560
-Dynamic force, heat and light 115,120 38,372 38,372 38,372 230,236
-Depreciation expense 1,199,230 1,199,230 1,199,230 1,199,230 4,796,920
-Small farm implements 3,850 3,850 3,850 3,850 15,400
-Whole materials 322,692 322,692 322,692 322,692 1,290,768
-Repairs 17,039 17,039 17,039 17,039 68,156
-Etc. 11,404 11,404 11,404 11,404 45,616
-Employed labor force 2,872,000 - - - 2,872,000
Self labor force 422,000 528,000 366,000 401,000 1,717,000
Fixed capital service cost 1,285,439 1,165,516 1,045,593 925,670 4,422,218
Capital service for variable costs 201,588 54,151 54,151 54,151 364,041
Real estate service cost 400,000 400,000 400,000 400,000 1,600,000

Production cost 7,540,016 4,429,908 4,147,985 4,063,062 20,180,971
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Table 10. Annua production cost for HM(100pyeong, ST: 4Y ear)
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Y ear of production

Cost items Total
First Second Third Fourth

M anagement 12,022,419 4,017,671 4,017,671 4,017,671 24,075,432
-Spawn cost 432,000 432,000 432,000 432,000 1,728,000
-Logs cost 1,440,000 1,440,000 1,440,000 1,440,000 5,760,000
-Agricultural medicines 7,264 7,264 7,264 7,264 29,056
-Utilization of water 6,390 6,390 6,390 6,390 25,560
-Dynamic force, heat and light 115,120 38,372 38,372 38,372 230,236
-Depreciation expense 1,738,660 1,738,660 1,738,660 1,738,660 6,954,640
-Small farm implements 3,850 3,850 3,850 3,850 15,400
-Whole materials 322,692 322,692 322,692 322,692 1,290,768
-Repairs 17,039 17,039 17,039 17,039 68,156
-Etc. 11,404 11,404 11,404 11,404 45,616
-Employed labor force 7,928,000 - - - 7,928,000
Self labor force 2,342,000 1,031,500 943,000 736,000 5,052,500
Fixed capital service cost 1,853,262 1,679,396 1,505,530 1,331,664 6,369,852
Capital service for variable costs 514,188 113,951 113,951 113,951 856,041
Real estate service cost 400,000 400,000 400,000 400,000 1,600,000
Production cost 17,131,869 7,242,518 6,980,152 6,599,286 37,953,825
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Table 11. Income for method and annua
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Unit : 1,000 Korean Won/D.W/kg

Y ear of production

Items Total
First Second Third Fourth

BM Quantity of Production - 1,092.0 416.0 260.0 1,768.0
(5,200 logs) Amounts of sales(A) - 371,280 141,440 88,400 601,120
Management cost(B) 5231 2,282 2,282 2,282 12,078
Production cost(C) 7,540 4,430 4,148 4,063 20,181
Income(A-B) -5,231 368,998 139,158 86,118 589,042
Net income(A-C) -7,540 366,850 137,292 84,337 580,939
HM Producing amount 1,822.5 1,656.0 1,224.0 360.0 5,062.5
(14,400 logs) Sale price amounts 619,650 563,040 422,960 122,400 1,721,250
Management cost 12,022 4,018 4,018 4,018 24,075
Products cost 17,132 7,243 6,980 6,599 37,954
Income 607,628 559,022 418,942 118,382 1,697,175
Net income 602,518 555,797 415,980 115,801 1,683,296
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<Ref. 1> Thelist of required frame materials for the cultivation facility of Phellinus spp.
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Unit : Korean Won

Name of materials Standardization Unit  No. of required unit Unit price Amounts
Pipe 31.8*1.5T*12M EA 81 16,100 1,304,100
Pipe 25.4*1.5T*10M EA 320 9,200 2,944,000
Angle pipe(Zinc) 30/30 1.5T EA 9 8,400 75,000
Angle pipe(Zinc) 40/20 1.5T EA 35 8,400 294,000
C-form pipe(Zinc) 60/30 EA 1 17,000 17,000
Zinc pad 0.7T EA 50 2,600 130,000
Hanger rail 3" EA 3 21,000 63,000
GPD 3 EA 4 6,500 26,000
Filter(Import) 2" EA 1 130,000 130,000
Water supply hose(Black) 19mm* 50M Roll 3 14,000 42,000
Sprinkler Set/100L EA 75 650 48,750
Saddlet+Valve+Water supply socket 40/20 EA 3 6,000 18,000
Water pipe 40*100M Roll 1 58,000 58,000
Side opening and shutting machine EA 2 17,000 34,000
Crossbar(For welding) 3 EA 1 5,000 5,000
Outside door fastener EA 1 600 600
Connecter 25mm EA 50 140 7,000
Cassimere 8 ounce 4*11m Roll 16 29,500 472,000
Vinyl clip 25mm EA 200 50 10,000
Ring fix 32mm EA 85 650 55,250
Diaphragm 32/25 EA 180 80 14,400
Diaphragm 25/32 EA 50 80 4,000
Total 1,171 5,752,100
<Ref. 2> Thelist of required mulching materials for the cultivation facility of Phellinus spp.
Price
Name of materials Standardization Unit No. of required unit Total
Unit cost Total price

Roof 0.1*550* 60M sheet 2 192,760 385,520 385,520

Eaves 0.1* 100* 100M sheet 2 29,100 58,420 58,420

Cassimere 4*11M sheet 16 31,000 496,000 496,000

Shading light net 9% 50M (75%) sheet 1 50,000 50,000 50,000

Keeping warm cover 90*50M sheet 2 25,000 50,000 50,000

Total 1,039,940
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<Ref. 3> Thelists of required attached materials for the cultivation facility of Phellinus spp.

Name of materials Standardization Unit No. of required unit - Price - Total
Unit cost Total price
Pad Zinc EA 31 3,390 105,090 105,090
Pad Keepingwarm cover  EA 19 5,100 96,900 96,900
U clip 32* 32 EA 210 720 151,200 151,200
Diaphragm 32* 32 EA 60 117 7,020 7,020
Diaphragm 25*% 32 EA 150 70 10,500 10,500
Diaphragm 32% 25 EA 400 70 28,000 28,000
Diaphragm 25*% 25 EA 600 48 28,800 28,800
Connecting pin 32 EA 15 390 5,850 5,850
Connecting pin 25 EA 20 145 2,900 2,900
Connecting pin ()25 EA 10 290 2,900 2,900
Fixed material 32 EA 10 160 1,600 1,600
Fixed material 25 EA 10 85 850 850
Fixed material 32 EA 25 220 5,500 5,500
Fixed material 25 EA 10 170 1,700 1,700
String 250 EA 2 16,000 32,000 32,000
Vinyl clip 25 EA 160 53 8,480 8,480
Opening and shutting Side EA 2 16,000 32,000 32,000
Angle 50*4T*1m EA 52 3,000 156,000 156,000
Wire 8mm m 100 600 60,000 60,000
Wireclip 8mm EA 8 300 2,400 2,400
Piece EA 2 6,000 12,000 12,000
Screw volt EA 1 16,500 16,500 16,500
Exit 260* 150 EA 3 50,000 150,000 150,000
C shaperoll EA 4 2,600 10,400 10,400
T fixed 25 EA 500 160 75,000 75,000
Wire EA 50 100 5,000 5,000
Materials etc. EA 1 50,000 50,000 50,000
Subtotal 1,058,590
<Ref. 4> Thelists of required sprinkler materials for the cultivation facility of Phellinus spp.
. N . . . Price
Name of materials Standardization Unit No. of required unit Total
Unit cost Total price

Soft hose 40mm roll 1 88,000 88,000 88,000
Soft hose 19mm roll 1 77,000 77,000 77,000
Saddle 40/25 EA 1 2,200 2,200 2,200
End 25mm EA 1 2,200 2,200 2,200
Ball valve 25mm EA 1 5,000 5,000 5,000
Valve socket 25mm EA 3 2,200 6,600 6,600
Ball valve 40mm EA 2 8,800 17,600 17,600
Valve socket 40mm EA 6 3,300 19,800 19,800
Filter 50mm EA 1 143,000 143,000 143,000
Ledusha 50/40 EA 2 2,200 4,400 4,400
Sprinkler Import EA 75 1,320 99,000 99,000
Upright T 40mm EA 1 6,600 6,600 6,600
Tota 471,400
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<Ref. 5> The lists of required shelf materials for the cultivation facility of Phellinus spp.
) o i ) ) Material costs
Name of materials Standardization Unit No. of required unit - - Total
Unit cost Total price

Rafter 33.51.5T*12M EA 70 20,196 1,413,720 1,413,720
Purlin 33.5*1.5T*10M EA 15 16,830 252,450 252,450
Opening and shutting, purlin -~ 25.4*1.5T*10M EA 34 9,400 319,600 319,600
Finishing 33.5¢2.1T*10M EA 10 16,830 168,300 168,300
Finishing 25.4*1.5T*10M EA 4 9,400 37,600 37,600
Showcase 25.4*1.5T*10M EA 250 9,400 2,350,000 2,350,000
C shape 60* 30* 10M EA 1 17,780 17,780 17,780
Shoecase 40*20*6M EA 35 9,108 318,780 318,780

Total 4,878,230

<Ref. 6> Calculation basis for the required labor time

Progress

Cultivation methods

BM(100pyeong, 5,200 logs)

HM (100pyeong, 14,400 logs)

Cutting log
Putting log

Sterilization/Cooling/Inoculation/Cultivation
Vinyl bag/Mycelium stripping

Drying in the shade

Putting in the shelf(Hanging/Burying)

Control growth
-Irrigation
-Ventilation
-Ventilation

Harvest

Dry

Selection/Packing

Used log treatment etc.

46.2h=(4P 8h+3,600EA) 5,200EA
166.4h=(12P 8h+3,000EA) 5,200EA
138.7h=(10P 8h+3,000EA) 5,200EA
208h=(15P 8h+3,000EA) 5,200EA
46.2h=(4P 8h+3,600EA) 5,200EA
43.3n=30S 5,200EA

30h=1d 30min. 120d 4y

10h=1d 10min. 120d 4y
130h=30</EA 5,200EA 3y
45.3h=10min./10kg 2,720kg
39.3h=40s/500g 1,768kg
14.4h=1/3 of Inputting(43.3h)

128h=(4< 8h+3,600EA) 14,400EA
460.8h=(12P 8h+3,000EA) 14,400EA
384h=(10P 8h+3,000EA) 14,400EA
576h=(15P 8h+3,000EA) 14,400EA
46.2h=(4P 8h+3,600EA) 14,400EA
120h=30S 14,400EA

30h=1d 30min. 120d 4y

10h=1d 10min. 120d 4y
480h=30%-/EA 14,400EA 4y
129.8h=10min./10kg 7,788.4kg
112.5h=40s/500g 5,062.5kg
40h=1/3 of Inputting(120h)

<Ref. 7> Labor hour for annual and cultivation methods

Y ear of production

Division Total
First Second Third Fourth

BM Employment |abor power 574.4 - - - 574.4
(100pyeong/5,200 logs) Self labor power 84.4 105.6 732 80.2 343.4
Sum 658.8 105.6 73.2 80.2 917.8

HM Employment |abor power 1,585.6 - - - 1,585.6
(100pyeong/14,400 logs) Self labor power 468.4 209.3 188.6 147.2 1,0135
Sum 2,054.0 209.3 188.6 147.2 2,599.1




