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Study on the Utilization of Sawdust Bedding Barn for
Dairy Cows '
II. Comparision of utilization efficiency of the different depth of
sawdust bedding for dairy cows.
Kweon Du-Jung, Kweon Ung-Gi, Jeong Seok-Geun, Han Jeong-Dae*, Jung Suk-Chan
Kang Seung-Won**, Kang Sang-Lyeol, Jung Hyoung-Sup and Chang Hak-Joo***
National Livestock Research Institute, R.D.A

Summary

This study was carried out to investigate the effect of depth of sawdust bedding and ground material
in dairy cattle barn.

Treatment included the concrete floor with a 10cm or 30cm sawdust and the earth floor with a 30cm
sawdust.

Eighteen cows were assigned to 3 pens with 16.5m‘head bedding area.

The results obtained were as follows :

1. The temperature of sawdust bed was highest in the earth floor with 30cm sawdust, and the moisture
content of sawdust bed was highest in the concrete floor with 10cm sawdust bed.

2. Cows defecate feces 9.2, 8.7 and 9.3 times a day in 10cm sawdust on concrete floor(10S+ C), 30cm
sawdust on concrete floor(30S +C) and 30cm sawdust on non concrete floor(30S+ NC) respectively.

In average, they excreta 9.1 times/day(85.8%) in the sawdust beds and 1.5 times/day(14.2%) in the
feeding alley.

3. The ratio of daily water amount deposited vapor to total water amount deposited in sawdust beds was
74.0%, 61.5% and 47.1% in 10S+C, 30S + C and 30S+ NC respectively.

4. N.P.K contents in the sawdust beds were higher for 10S+ C compared with other treatments.

5. When 30cm of sawdust was applied on the earth ground NO:-N contents in the sawdust bed was 37.7,
14.1 and 150ppm in depth of 30, 60 and 90cm under the grouhd, respectively, indicating some
possibility of water pollution.

(Key words : Dairy cow Housing, Sawdust bedding Barn)

* 52471 &9 7 4 (National Livestock Research Institute, R.D.A)
*» 5= 9) 3} 8} - A (National Veterinary Research Institute, R.D.A)
*** 2] 8 9-F- ¥ 5 2 3H(Seoul Dairy Co-Operative)
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Table 1. The temperature changes of inside and outside of the sawdust bedding barn

(Unit: ¢)
Spring Summer Autumn Winter
Items (Mar.-May) (un.-Aug.) (Sep.-Nov.) (Dec.-Feb.) Average
Out side
Max. 18.8 27.8 222 58 18.7
Min. 6.3 183 82 —-58 6.8
Ave. 12.5 23.1 15.2 0.0 12.7
In side
Max. 20.3 289 20.5 52 18.7
Min. 4.7 164 70 —64 54
Ave. 12.5 227 13.8 —0.6 12.1
Difference between
out and inside
Max. +1.5 +1.1 -1.7 —-06 0.0
Min. —1.6 -19 -12 -0.6 ~14
Ave. 0.0 —04 -14 -06 -0.6
Table 2. Change of the temperature in the sawdust beds among treatmets
(Unit: ¢)
Season Sawdust 10cm+ concrete  Sawdust 30cm -+ concrete Sawdust 30cm + earth
Spring(May-Jun.) 26.3 28.5 28.9
Summer(Jul.-Aug.) 27.1 314 33.1
Autumn(Sep.-Oct.) 22.1 27.6 27.8
Winter(Dec.-Feb.) 23 3.0 35
Average 19.5 226 23.3
Table 3. Moisture contents of sawdust beds among treatments
(Unit: %)
Season Sawdust 10cm+ concrete  Sawdust 30cm + concrete Sawdust 30cm+ earth
1993 Summer(Jul.-Aug.) 54.6 53.0 52.1
Autumn(Sep.-Nov.) 54.8 476 43.8
1994 Winter(Jan.-Feb.) 63.8 69.9 66.9
Average : 5717 56.8 54.3

* Interval rotavation time of sawdust bed: 7 days.
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Table 4. Excretion times for feces and urine of dairy cow

(Unit: times/day/head)

Sawdust 10cm+  Sawdust 30cm+  Sawdust 30cm+

Ttems concrete concrete earth Averge
Feces Sawdust bed 9.2(83.6) 8.7(82.9) 9.3(90.3) 9.1(85.8)
Feeding alley 1.8(16.4) 1.8(17.1) 1.0 9.7) 1.5(14.2)

Total 11.0 105 10.3 106
Urine Sawdust bed 3.3(68.8) 3.8(884) 4.5(90.0) 3.9(83.0)
Feeding alley 1.5(31.2) 0.5(11.6) 0.5(10.0) 0.8(17.0)

Total 48 43 5.0 47
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Table 5. Amount of excreta with milking cow

Items Feces Urine Total
Excreta Vol.(kg/head/day) 3145 1078 4223
Moisture (%) 8396 96.56 36.82
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Table 6. The chemical composition of sawdust and sawdust mixed manure in various

treatments
Treatments Moisture N P K Ca Mg Fe Mn Cu
........................... VN ereseeees mg/kg -
Sawdust 46.2 132 000 002 005 0.02 475 1.3 0.0
Sawudst mixed manure
—sawdust 10cm upper layer 67.2 4.14 0.29 076 027 0.19  656.3 10.3 2.5
+ concret fower layer 57.6 468 021 0.71 030 0.7 7700 0.0 0.0
—sawudst 30cm upper layer 709 333 0.19 069 0.19 0.14 4740 6.3 00
+ concret lower layer 58.7 066 000 016 009 007 2300 25 0.0
—sawdust 30cm upper layer 727 4.05 0.15 047 0.17 0.13 4213 6.3 25
+ earth lower layer 59.2 045 002 005 006 012 1125 1.3 25

Table 7. The content of nitrate-nitrogen of different depth of soil treated with sawdust over the

earth ground

Earth ground + Sawdust 30cm

Before treatment

Depth(cm)
NO;-N(ppm) DM(%) NO,-N(ppm) DM(%)
30 37.7 81.5 32 874
60 14.1 80.2 1.4 88.0
90 15.0 823 0.9 879
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Table 8. Comparsion of moisture content for different depth of sawdust beds
Sawdust 10cm+  Sawdust 30cm+ Sawdust 30cm+
Items concrete concrete earth Average
No. of dairy cows (heads/100m*) 5.86 5.77 5.64 5.76
Moisture content of fresh
sawdust(kg)’ (A) 604 1,796 2,155 1,518
Total water of excreta deposited in
sawdust bed(kg)'? (B) 40,352 39,734 38,836 39,641
Water content of litter after finishing
trials(kg) ©) 10,637 16,003 21,677 16,106
Total vaporized water (kg)'’
(A+B)—C ) 30,319 25,527 19,314 25,053
Vaporation ratio (%) 740 61.5 47.1 60.9

Y estimation period: 220days.
2 estimation area: 100m’.
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Table 9. Annual maintenance cost among treatments

Sawdust 10cm+

Sawdust 30cm+ Sawdust 30cm+

Items concrete concrete earth
yeary used sawdust (m’) 39.6 118.8 118.8
Cost
sawdust (1,000won) 431 1,293 1,293
floor materials (1,000won) 225 225 -
maintenance cost per 3.3m’ (won) 5467 12,650 10,775
Index (%) 100 231 197

* sawdust price(average): 10,884/m°.
concrete cost per n¥: 37,800won/10year(40-180-8).
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