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Study on the Utilization of Sawdust Bedding Barn
for Dairy Cows
1. Comparison of utilization efficiency with the different
type of sawdust bedding barn among dairy farms.

Kweon Du-Jjung, Kweon Ung-Gi, Ki Kwang-Seok, Lee Kee-Jong, Han Jeong-Dae*,
Jung Suk-Chan, Kang Seung-Won**, Kang Sang-Lyeol, Jung Hyoung-Sup and
Chang Hak-Joo***

National Livestock Research Institute, RD.A

Summary

This study was carried out to investigate the effect of sawdust bedding barn on manure handling,
management labour and physiological aspect of dairy cows, and then to establish the criteria on the
optimum utilization method of sawdust bedding barn. 46 tie stall barns and 49 sawdust bedding barns
were surveyed to compare the milk productivity between two different barns, and also 5 tie stall barns, 15

sawdust bedding barns and | rice hull bedding barn were selected to study the utilization sitwation of
sawdust barn in Kyung-Ki province area.

The major results obtained were as follows ;

1. The roof material of sawdust barn were consisted of 66% vinyl house, 23% PVC light and 1% slate
and galvanum coated tin. Most of the floor structure was earth ground with the rate of the
approximately 82%.

2. The average occupied area of sawdust bed per cow was 15.2 n?, depth that 30 cm and the utlization
period was 12 months.

3. Milk Yield was significantly higher at sawdust barn than at tie stall bam(P<0.01). Bacterial and
somatic cell count in raw milk were less at the sawdust barn than in tie stall bam. Howerer, there
was not significance difference between two barns.

. 'The labour hour needed to cow management in the sawdust barn was approximately 48% of that of
tie stall barn.

* 22171 %4 7 A (National Livestock Research Institute, R.D.A)
**» 2= 0] 3} 3} ¢d 7t A-(National Veterinary Research Institute, R.D.A)
**+ 2228 Y E ZH(Seoul Dairy Co-operative)



ARE S AFS FAYaLA ol g

5. The temperature and moisture content measured in sawdust bed were closely affected by seasonal
ambient temperature. The skin and hair of cow were much cleaner at the PVC light roofed sawdust
barn than any other roof materials.

6. The additives used for improving of fermentation did not show_any effect on temperature and mois-
ture content in sawdust bed. When the ambient temperature was 304, the surface temperature of
measured 1 cm above the sawdust bed was 12.2°C lower and the temperature of 100 cm above the
sawdust bed was 2.4°C lower under shading net facility than that of vinyl roofed one.

7. The hoof length of milking cow was 7.95 c¢m in tie stall and 9.19 cm in sawdust barn with high signi-
ficance (P<0.01). And disease occurence such as mastitis and foot-rot tended to decrease in the
sawdust barn.

8. The number of total bacteria and coliform bacteria were less in the sawdust bed compared with earth
ground resting area. And a parasite strongyloides papillosus was detected but without any infected
cow.

9. The nitrate(NO,-N) content in non-roofed earth ground resting area and earth ground under the
sawdust bed was likely to pollute the ground water.

10. In economic point of view, rice hull bedding barn was the cheapest among different systems. And in
the sawdust bedding barn PVC light + slate roofed barn was most desirable, and viny! roofed one
the least.

(Key words ; Dairy Cow Housing, Sawdust Bamn, Tie Stall Barn.)
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Table 1. The type of dairy barns and number of dairy farms surveyed

Type of barn Number of farms Area (numbers)

1) Tie stall bam without sawdust 5 Hwaseong Gun(S)

2) Sawdust bedding under viny! house roof 5 Yangju Gun(3), Namyangju Gun(2)

3) Sawdust bedding under PVC rooflight 5 Yangju Gun(l), Koyang City(3)

4) Sawdust bedding under PVC rooflight + slate roof 5 Namyangju Gun(l), Pau Gun(2)

5) Rice hull bedding under galvanum coated tin roof 1 Yangu Gun(3), Hwaseong Gun(l)
Total 21
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Table 2. Herd size of dairy cattle in surveyed farms
. . Rice huil
tem Tie stall bam Sawdust bedding bam bedding bam
1993 1994 1993 1994 1994

No. of farms 5 5 15 15 15

No. of cattle (heads) 32.8 (100) 33.6 (102) 34.8 (100) 379 (109) 111

— Cow 18.8 (100) 19.0 (101) 19.2 (100) 22.2 (112) 56

* Milking cow 14.8 16.2 169 17.7 52

* Dry cow 4.0 30 30 45 4

— Preg. heifer* 5.0 (100) 5.0 (100) 3.6 (100) 4.7 (131) 8

— Heifer 4.8 (100) 7.0 (148) 8.2 (100) 79 ( 96) 45

— Calf 4.2 (100) 24 (57) 3.1 (100) 3.1 (100) 2

No. of heads in cow unit 26.67(100) 25.51(103) 26.82(100) 28.49(106) 80.96

* preg. heifer : pregnant heifer.
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Table 3. The utilization of sawdust bedding barn

Roof materials

Rice hull
Iterns Vinyl house PVC PVC bedding
rooflight rooflight + slate Average bam
(5 farms) (5 farms) (5 famms) (1 farm)
Area/cow, m’ 15.6 134 15.6 149 15.9
Sawdust & rice
320 250 33.0 30.0 60.0

hull depth(cm)

Tabte 4. The comparison of management labor hours among different barn types
(unit : h/yr/head)

Ttems Tie stall bam Sawdust bedding Rice hull bedding
(5 farms) bam (15 farms) bam (1 farm)

Cattle care(bamnresting area) 134 7.1 38

Feed preparation & Feeding 343 253 18.8

Milking 66.7(100) 35.9(54) 39.8( 60)
Manure cleaning 28.0(100) 11.3(40) 36.8(132)
Others 94 0.1 15.8

Total 151.8 79.7 115.0

Index (100) (53) (76)

et 3ASY #57 gA 4
ol e Aoz AusE Fode 93
A FRTHP>005). AALFE AFA$AHo

5. E8IAL 01 20] R0 Djx|= S&

o

AFA AT BUSAL o) Goll We WE 4

#% Wl Table 5 2 Fg. 1949} 2ol # A
B Hlawxol A zkZ FCM 18.7kg/ ¥/, 21.0g
A5 2 12%2] 493271 2™ P<0.01), o
' AFASAY WL E T AAxEH
B3 84804 ot &} AgHY B
AT e4e] AHF/AH g3 Ay ¢H
BAZAg 7109 Ao & By, AH/H AFF
E Ay og ol HAFo R AFRALA
o} Eur9-Abol A 742 257X 10%ml, 20.2 X 10V
mz FUAE Y B AL 3 i99 gr

b9 Aol A Zhz}b 53.3% 10¢/ml, 49.8 X 10YmlE
frejgdol 1= A gkt

FRAGANME SAIFH A& 2ol 7t AN L
1, AlHEEE 6~8¥9o] 1R W 12-29 4
7+ g%t

6. Burslel 25 9 +Eak

FYde 2 € T AMIFAG
of wtel ZA WsHR e TN 2EE F



=)

7}&-0] 2Ztz} 1947, 202¢E &2
ot o] E, A& 747t 275, 28C R 7l W
gho wet A Aol7h AT FuYU &

3} ol - 73
s

et ol A= ol we 24

ﬂ

94

Ho

ol 7} ¢19)

FihL A A ol &

2 2Ezvel ¥ RuE ALUNE 6%
A =9 _g_uz] A]%Zﬂi%‘ PVC light7} 4t
2 ug}q z} $-9) 78 %

280 alofx] Bl W A

Foln] AdEz:

2

7V &l 7+ 60.7%, 59.

2.
7% 74 vt A FelE 63.9%, 53] A&

H
& fud ne ¢5—f§%¥ = Asfel Aol
"%

Table 5. The comparison of milk productivity between tie stall barn and Sawdust bedding barn
(Apr. 1993. ~ Mar. 1994.)

Tie stall bamn Sawdust bedding barn
] (46 Farms) (49 Farms)
Style of bam o ’
Less Over  Average Less Over  Average
10 11-20 10 11-20
COWS 20 (Index) COWS 20 (Index)
Mllk y|eld(kglday/cow) 19. 6 19.7 19.0 19.5 205 22.0 22.6 220
Milk fat (%) 38 37 36 37 36 37 36 36
FCM yield 18.9 18.9 17.9 18.7 194 21.1 21.3 21.0%*°
(kg/day/cow) (100) (112)
Bacterial count 29.3 21.6 28.7 25.7 20.3 21.2 17.9 20.2
(10,000/ml) (100) (79
Somaticell count in raw milkk 574 46.2 63.3 53.3 83.7 43.7 509 49.8
(10,000/rl) (100) (93)
#* LSD *:0.05, **.001.
25 6.0
E 58
= Sawdust bedding b L 56 A\\‘:
ey awaust Ing bam = Tie stall b
= ie stall bam
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Fig. 1. The change of FCM yield at tie stall
barn and sawdust bedding barn.

9345 6 7 8 910 11 1279412 3

Fig. 2. The change of bacterial count in raw
milk at tie stall barn and sawdust bed-
ding barm.



UFE 5 AF99 FUHLESA ol

6.0

39 Tie stall bam

58 -

5.7 _M
5.6 -

55 Sawdust bedding bam

54
53
52
5.1

5.0 T T T T T T T T T T T T
9345 6 7 8 910 1112°9412 3

Milk fat (%)
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Fig. 3. The change of somatic cell count in Fig. 4. The change of milk fat percentage at
tie stall barn and sawdust bedding

raw milk at tie stall barn and sawdust
bedding barn.

barn.

Table 6. The comparison of temperature, moisture content in sawdust bed and hair cleanliness
depending on the different roof materials at sawdust bedding barn

Roof materials
Items
Vinyl house PVC light PVC light + Slate Average

Temperature in sawdust bed (T)

— Spring" 18.9 220 17.2 194

— Summer 26.1 28.6 27.8 27.5

— Autumn 17.5 215 21.5 20.2

— Winter 23 3.1 3.1 2.8

Average 16.2 18.8 174 17.5
Moisture content of sawdust bed (%)

— Spring 60.1 59.5 62.5 60.7

— Summer 67.0 62.3 62.5 63.9

— Autumn 61.3 59.7 58.1 59.7

— Winter 70.1 69.0 69.7 69.6

Average 64.6 62.6 63.2 63.5
Degree of hair cleanlines®

~ Spring 2.8 1.9 2.3 2.3

= Summer 2.6 22 23 24

=~ Autumn 20 1.6 20 1.9

— Winter 2.5 2.0 3.0 2.5

Average 2.5 1.9 24 23

!” Spring : Mar.~Apr., Summer : Jun.~Jul., Autumn : Oct., Winter : Dec.~Feb.

P 1 clean — 9: dirty.
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Tabie 7. Effect of fermentation additives on the temperature and moisture content in sawdust

bed
It No Blend of fermentation additives
ems .
additive Enzyme UA enzyme Top-clean VS Bio Others” Average

No. of farms 2 3 1 2 4 -
Temperature in sawdust bed(iC)

Spring? 19.2 21.7 19.5 239 14.2 18.5 19.6

Summer 276 29.2 27.2 39.2 275 269 30.0

Autumn 19.9 244 17.5 18.7 203 219 20.6

Winter 32 34 2.6 2.0 26 29 2.7

Average 17.5 19.7 16.7 21.0 16.2 17.6 18.2
Moisture content in sawdust bed (%)

Spring 60.5 55.6 63.2 62.3 66.4 60.7 61.6

Summer 61.6 624 64.2 733 604 65.3 65.1

Autumn 58.3 54.8 59.2 66.2 60.7 60.6 60.3

Winter 68.2 68.1 69.7 74.0 70.3 704 70.5

Average 62.2 60.2 64.1 69.0 64.5 64.3 64.4

D Others : BioM-food, Sana, Germa, Doragi, Smart.
* Spring : Mar.~Apr., Summer : Jun~Jul., Autumnn : Oct.
Winter: Dec.~Feb.
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Table 8. The effect of vinyl house sawdust bedding barn covered with a shading net in summer

(unit : C)
Roofing method
Measuring point” (cm) Vinyl Viny! + shading net
y Y 8 *)-®)
A) ®)
100 cm height 316 29.2 - 24
1 cm height 390 26.8 - 122
10 cm depth 26.7 23.8 - 31
! Measuring point at the sawdust level.
* Measured time : pm 14:00 at June, outside ambient temp. 30.4C.
Tabie 9. The hoof length affected by the barn type
(unit : cm)
i Tie stall bam Sawdust bedding bam (n=75)
tem
(n=25) Vinyl house PVC light  PVC light+slate Average
Fore hood 7.92 9.22 8.58 8.60 8.80
Hind hoof 7.98 10.28 9.16 9.28 9.57
Average 7.95 9.75 8.87 8.94 9.19
(100) (116)
Table 10. Disease occurence at the tie stall barn and sawdust bedding barn
(unit : head)
It Tie stall Sawdust bedding bam
ems
bam Vinyl house PVC light  PVC light+slate Average
Mastitis 24.2 (100)" 34 1.2 55 34 (14)
Foot rot 0.9 (100) - 1.8 - 0.6 (67)
Others” 8.4 (100) - - 2.7 09 (11
"( ):Index.

2 Others : Respiratory and digestive disease
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Table 11. Bacterial count at the sawdust bed and the resting area on earth ground

(unit : CFU)
Sawdust bed
Ttems Earth PV I Rice hull
. t
resting area  Vinyl house PVC light gh bed
+slate

Total bacteria 7.4 108 11.6x 108 53x108 7.4x10° 1.8x 107

E. coli forming bact. 239.0x10° 25.8x10° 43.0x10° 63.5%50° -

Mgjor detection E. coli E. coli E. coli Enterobacter E. coli E. coli

Porteus

Table 12. NO:-N content among the soil of earth resting area and ground soil of sawdust bed-

ding barn (unit : ppm)
Farm NLRI**
Depth(cm) Soil of earth Ground soil of sawdust Ground soil of
. . experimental sawdust
resting area bedding bam bedding bam
30 12.5 1.0 37.7
60 38 2.1 14.1
90 24 0.7 15.0

* Measured in a fine day, December, 1994.
** NLRI : National Livestock Research Institute.

Table 13. The comparison of economic cost among differfent roof material of sawdust bedding

barn and rice hull bedding barn

Sawdust bedding bam Rice hull
Items .
Vinyl house PVC light PVC light+slate  Average bedding bam
Maintenance cost of sawdust bedding bam (won/3.3m%year)

— sawdust 9,886 9,886 9,886 9,866 4,667
~ roof material 4,848 3,500 2,969 3,772 1,320
Total 14,734 13,386 12,855 13,658 5,987
(Index) (100.0) 90.9) (87.2) (100.0) (43.8)
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