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Fig. 1. The sketch of environment-controlled duck house and the sampling sites:
A: cage near water pad, B: cage near fan, C: longitudinal feces collector near water pad, D:
longitudinal feces collector near fan, E: transverse feces collector, F: air outlet.
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Table 1. The change of ammonia concentration in different site of the environment-controlled duck house in

different month and time after washing

255

Time after washing

Sampling site 0hr 24 hr 48 hr 72 hr
Ammonia (ppm)
February
Cage near water pad 0.35°*+ 0.09 0.73""™+0.23  1.00®"*+0.25  1.22°V+0.45
Cage near fan 0.90%%+0.41 1.25""+ 025  1.65%"+0.30  2.17°%+0.76
Air outlet 0.10°%+0.00 0.53""+0.45  0.70""+0.52 1.00°" £ 0.00
Transverse feces collector 0.70*+ 0.52 317®%+104 3831104  417PY+0.76
Longitudinal feces collector near water pad ~ 0.23°*+ 0.23 150"+ 050  1.33®"*+029  3.33®™%+176
Longitudinal feces collector near fan 1.83°+1.04 4.13*+2.07 6.00%+ 4.36 7.17°+£5.35
Cage near water pad 0.23°+0.23 0.42°+0.32 0.37°+0.31 0.70°+0.20
Cage near fan 0.60°*+0.36  0.92°%+0.14  1.17°"*+0.14 1.38"%+0.38
Air outlet 0.23°*+0.23 1.23°%+0.25 1.00°"+0.00 1.40°"+0.17
Transverse feces collector 0.83%*+0.29 5.00*" + 2.65 5.50*" + 1.50 5.00*"+0.87
Longitudinal feces collector near water pad ~ 0.10°*+ 0.00 0.25"*+ 0.21 0.90°"%+0.14 1.50°%+0.71
Longitudinal feces collector near fan 1.50%Y+0.71 3.00%*+0.00 5.00*"+0.00 5.50*"+0.71
August
Cage near water pad 0.42+£0.28 0.65°+0.18 0.68°+ 0.43 0.68°+0.10
Cage near fan 0.45*+0.26 0.85"*+0.18 1.35°%+0.61 0.85%"*+ 0.25
Air outlet 0.23*+0.23 0.83“"+0.29 1.00%+ 0.00 1.00°%+ 0.00
Transverse feces collector 1.03"+0.81 3.33"%+029  450™%+1.00  5.17"Y+0.76
Longitudinal feces collector near water pad 0.67 £0.49 1.90% +1.49 217+ 1.44 2.67"+2.93
Longitudinal feces collector near fan 1.17*+0.58 4.60*"+0.53 5.33*"+1.44 7.00*"+0.87
November
Cage near water pad 0.43%X+031  0.85™"*+0.26 1.32°Y+0.14 1.42°+0.29
Cage near fan 0.65%%+0.35 1.32°%+0.55 1.73°"+0.33 2.63°"+0.55
Air outlet 0.23*+0.23  053""™+045  1.00""+0.00 1.17°%+0.29
Transverse feces collector 0.77%*+ 0.25 350P%+000  3.67®%+208  4.00°Y+2.00
Longitudinal feces collector near water pad ~ 0.20°*+ 0.10 267"+ 058  3.00™"*+265  4.83PW+275
Longitudinal feces collector near fan 0.90**+0.17 6.33*"+3.21 7.00*"+1.63 7.17*" £ 1.04

Means £ S.D.

&b.¢ Means in the same month within the same column without the same superscript are significantly different (P < 0.05).

"% Y Means for the same sampling site within the same row without the same superscript are significantly different

(P<0.05).
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Table 2. The change of methylamine concentration in environment-controlled duck house in different season

and time after washing

Time after washing

Sampling site 0hr 24 hr 48 hr 72 hr
Methylamine (ppm)
February
Cage near water pad 0.57*+0.12 0.80°"+0.05  1.22°"%+0.06 1.28%"+0.49
Cage near fan 0.80%+0.43 158"+ 029  1.85%"W+040 2.47°°"+0.63
Air outlet 0.47*+0.06 1.00°"+ 0.50 0.90°"™+0.26  1.17°"+0.29
Transverse feces collector 1.03*+0.45 430" +256 550®%+229 5500"+1.32
Longitudinal feces collector near water pad 1.23*+0.68 223w 025 1.67PW+ (029 3.50°W+1.32
Longitudinal feces collector near fan 1.53*+1.76 460" +262  6.17*"+355 7.67*"+252
May
Cage near water pad 0.359+0.13 0.55°+0.20 0.52°+0.08  0.60°+0.10
Cage near fan 0.73°*+0.08  0.93">+0.18 1.18°"+021 1.28""+0.40
Air outlet 0.50“*+0.00  1.17°%+0.29 1.27°%+025  1.33"V%0.29
Transverse feces collector 0.87°*+0.12 590*"+2.15  6.17*"+153 7.83*"+0.29
Longitudinal feces collector near water pad 0.60°*+ 0.14 0.75°*+0.64  1.25°+035 1.35°"+0.92
Longitudinal feces collector near fan 1.15**+0.21  3.25®™+106 6.50*"+2.12 7.00*"+0.71
August
Cage near water pad 0.33+0.16 0.52°+0.12 0.57°+£0.16 0.68°+0.28
Cage near fan 0.52*+0.15 0.68“*+0.03 1.17°"%+ 051 1.60°%+0.26
Air outlet 0.27°+0.21 0.70%"*+0.10 0.73°"+0.06 0.73°"+0.23
Transverse feces collector 0.83*+0.57  2.90™"*+0.85 5.07""+1.69 5.07*°"+0.75
Longitudinal feces collector near water pad 0.60 + 0.40 1.50° +0.70 1.77°+1.45  2.37°+2.97
Longitudinal feces collector near fan 0.90Y+0.46 4.43**+ 1.40 560" +191 7.73*V+0.40
November
Cage near water pad 0.47®*+016  0.95®"*+0.17 1.52°%+048 1.60°¥+0.10
Cage near fan 0.67®Y+021  1.33™Y+068 1.88°*+0.20  3.25°%+0.26
Air outlet 0.27°*+0.12  0.77°"+0.25 117°%+006  1.23°"+0.38
Transverse feces collector 0.60°*+0.17  2.60°"*+0.69 4.33"%+176 4.57""+1.69
Longitudinal feces collector near water pad 0.27°*+0.12  3.97®"X+357 4.40°"+271 5.83PW+257
Longitudinal feces collector near fan 0.83**+0.32 6.10°"*+545 8.60*“+1.35  9.00*“+1.00

Means £ S.D.

ab.¢.d Means in the same month within the same column without the same superscript are significantly different (P < 0.05).

"% Y Means for the same sampling site within the same row without the same superscript are significantly different

(P<0.05).
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Table 3. The change of carbon dioxide concentration in environment-controlled duck house in different
season and time after washing
Time after washing
Sampling site 0 hr 24 hr 48 hr 72 hr
CO; (ppm)
February
Cage near water pad 401 + 29 366 =99 419 + 69 434 +£51
Cage near fan 417 + 62 381 +126 438 + 87 467 £ 93
Air outlet 356 + 71 332 +£137 364 + 80 427 + 84
Transverse feces collector 408 + 91 380 + 147 447 + 83 488 + 71
Longitudinal feces collector near water pad 387 +42 364 + 98 408 + 52 428 + 47
Longitudinal feces collector near fan 413+ 75 382 + 140 440+ 76 483 £ 114
May
Cage near water pad 499 + 30 485 + 28 431+ 75 469 = 29
Cage near fan 559+ 71 419 +128 508 £ 73 489 + 27
Air outlet 532 + 42 492 + 56 500 + 55 477 + 44
Transverse feces collector 565 + 62 542 + 51 542 + 37 537 +32
Longitudinal feces collector near water pad 461 + 32 462 + 78 469+ 71 491 + 26
Longitudinal feces collector near fan 518 + 48 551+ 39 542 + 30 532 + 33
August
Cage near water pad 424 + 32 440 = 20 450 + 25 452 + 22
Cage near fan 441+ 22 465 + 27 454 + 22 461+ 20
Air outlet 450 + 17 437+ 21 450 + 51 420+ 70
Transverse feces collector 455 + 53 475+ 18 464 + 49 473+ 30
Longitudinal feces collector near water pad 437+ 39 379+ 88 446 + 42 435+ 49
Longitudinal feces collector near fan 460 + 47 455+ 19 476 £ 17 466 + 21
November
Cage near water pad 436 + 43 395+ 86 417 + 36 439+ 30
Cage near fan 458 + 69 41735 441 +£59 455 + 37
Air outlet 431+79 397 +80 393 + 107 419 +52
Transverse feces collector 453 + 80 448 + 76 449 + 81 468 + 69
Longitudinal feces collector near water pad 429+ 30 402 + 43 420+ 50 422 + 66
Longitudinal feces collector near fan 444 + 58 444 + 78 452 + 81 464 + 67

Means £ S.D.
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Table 4. The change of wind velocity in environment-controlled duck house in different season and time after

washing
Time after washing
Sampling site 0hr 24 hr 48 hr 72 hr
Velocity (m/s)
February
Cage near water pad 0.10°+0.10 0.17°+0.13 0.15°+0.22 0.05°+0.05
Cage near fan 0.13°+0.06 0.07°+0.08 0.23°+0.19 0.05°+0.09
Air outlet 5.40*+ 2.62 3.73*+1.63 3.23*+1.97 3.47%+1.27
Transverse feces collector 0.17°+0.12 0.33°+0.23 0.33°+0.15 0.43°+0.31
Longitudinal feces collector near water pad 0.30°+0.36 0.40°+0.10 0.27°+0.31 0.10°+0.17
Longitudinal feces collector near fan 0.33°+0.15 0.17°+0.21 0.23°+0.12 0.13°+0.12
May
Cage near water pad 1.00°+0.43 1.52°+0.08 1.42°+0.30 1.17°+0.35
Cage near fan 1.08°+0.60 1.48°+0.08 1.42°+0.18 1.18°+0.45
Air outlet 6.37+0.10 5.67+0.76 5.33%+2.08 6.43%+1.21
Transverse feces collector 0.77°+0.86 0.93°+0.47 1.27°+0.31 0.97°+0.51
Longitudinal feces collector near water pad 1.55°+0.21 1.70°+0.14 1.65°+0.21 1.25°+0.21
Longitudinal feces collector near fan 1.70°+ 0.00 1.45°+0.07 1.45°+0.35 1.35°+0.21
August
Cage near water pad 0.98°+0.37 1.17°+032  1.12*+026  1.15°+0.18
Cage near fan 1.33°+0.10 1.15°+0.18 1.05°+0.05  1.28°+0.23
Air outlet 5.33%+1.12 4.73*+0.59 5.67+0.21 5.27+2.10
Transverse feces collector 0.93°"+021  0.97°"+042 067°*+031 1.37°"+0.21
Longitudinal feces collector near water pad 1.57°+0.12 1.83°+0.31 1.40°+ 0.26 1.53°+0.35
Longitudinal feces collector near fan 1.83°%+0.15  1.63°"™+0.06 157°*+0.12 157°+0.21
November
Cage near water pad 0.32°+0.17 0.25%+ 0.09 0.25°+0.22 0.18°+0.08
Cage near fan 1.03°+1.49 0.28™+0.16  0.53°+0.33 0.28°+0.10
Air outlet 6.90%+ 0.00 7.60*+0.10 7.57*+0.58 7.07%+1.12
Transverse feces collector 0.27°+0.15 0.40°+0.26  0.37°+0.35 0.23°+0.06
Longitudinal feces collector near water pad 0.53°+0.06 0.50™+0.20  0.40°+0.26 0.37°+0.25
Longitudinal feces collector near fan 0.70°+0.35 0.80°+0.26 0.40°+ 0.37 0.50°+ 0.36
Means = S.D.

&b.¢ Means in the same month within the same column without the same superscript are significantly different (P < 0.05).
"X Means for the same sampling site within the same row without the same superscript are significantly different
(P<0.05).
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Table 5. The change of temperature in environment-controlled duck house in different season and time after

washing
Time after washing
Sampling site 0hr 24 hr 48 hr 72 hr
Temperature ('C)
February
Cage near water pad 17.82£1.29 17.08 £2.25 15.23+£1.24 15.35+2.43
Cage near fan 18.08 £1.50 17.65+£2.73 15.85 £ 0.67 16.00 £ 2.70
Air outlet 19.27 +1.99 17.87 + 3.09 15.23+2.07 16.50 +2.27
Transverse feces collector 17.93+1.27 17.60+2.79 16.10 + 1.66 16.33 +2.57
Longitudinal feces collector near water pad 17.40£1.13 16.80 £ 2.03 15.10 £ 0.61 1490 £1.91
Longitudinal feces collector near fan 17.73+1.40 17.67 +2.86 15.73+£1.61 16.33 £2.90
May
Cage near water pad 23.68 £2.24 25.12"+0.35 24.02 £0.99 24.80 £0.22
Cage near fan 2342 +231 24.58°+ 0.16 24.02+£0.73 24.75+£0.20
Air outlet 24.40 £2.87 26.33%+1.08 25.57+£0.83 25.33+0.59
Transverse feces collector 23.40+2.25 24.67°+ 0.45 24.00+£0.44 24.83+0.31
Longitudinal feces collector near water pad 2470+0.00 25.80%+042 2555+1.34 2480 +1.27
Longitudinal feces collector near fan 24.65 +0.07 24.60°+0.28 24.15+0.64 24.70 £0.28
August
Cage near water pad 2462%+044 2518 +0.58 25.17+1.01 25.60 £0.90
Cage near fan 24.65+0.88 24.88 £0.51 25,58 £0.61 25.87£0.81
Air outlet 26.17%+1.01 26.20 £0.89 26.37 £0.55 26.43 £ 0.60
Transverse feces collector 2463%%+055 2517"+0.76 25.43"%+0.38 26.73"+0.85
Longitudinal feces collector near water pad 2443°+029 2573+0.84 25.83 +1.59 2543 +1.44
Longitudinal feces collector near fan 24.37°%+023 24.83"™+055 25.83"+0.76 26.20Y+0.79
November

Cage near water pad 1942 +£1.43 1940+£1.75 18.62 £ 2.57 18.43 +1.62
Cage near fan 19.58 £1.80 19.42 £2.00 18.58 £2.39 18.23 +1.03
Air outlet 20.13+3.52 19.07 £ 2.45 18.23+2.20 1750 +1.25
Transverse feces collector 19.80+2.10 19.57 + 1.96 18.37 +2.50 18.27 +1.20
Longitudinal feces collector near water pad 19.30 £ 0.90 19.33+1.70 1853 +£2.41 17.93+1.10
Longitudinal feces collector near fan 19.83 £1.95 19.50 £ 2.03 18.23+2.41 18.20 £1.15

Means £ S.D.

&b.¢ Means in the same month within the same column without the same superscript are significantly different (P < 0.05).

"X Means for the same sampling site within the same row without the same superscript are significantly different

(P<0.05).
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Table 6. The change of humidity in environment-controlled duck house in different season and time after

washing
Time after washing
Sampling site 0hr 24 hr 48 hr 72 hr
Humidity (%)
February
Cage near water pad 92.62 £ 7.66 88.65+13.45 79.47+18.15 88.27+10.43
Cage near fan 9157 £8.82 88.27+12.75 81.25+16.82 88.92 £9.26
Air outlet 85.73+£12.81 8390x14.05 8193+19.24 8253+14.54
Transverse feces collector 95.10 +4.48 90.33+10.35 82.83+15.87 88.90+9.10
Longitudinal feces collector near water pad 93.80 £5.70 88.77 +14.87 78.83+18.37 88.83+9.78
Longitudinal feces collector near fan 9497 +4.78 88.57+11.60 84.00+1547  90.07 +8.16
May
Cage near water pad 97.90 £ 3.64 95.32 £5.60 94.80%+ 3.12 92.92 £8.22
Cage near fan 98.33+2.12 95.13+£5.12 96.75%+ 5.46 93.53+£9.48
Air outlet 90.97+10.14  89.73+9.62 84.27°+525  89.80 +10.41
Transverse feces collector 99.77 £ 0.40 97.13+4.21 97.17%+ 3.54 94.93+7.76
Longitudinal feces collector near water pad 99.45+0.78 9555+6.01  93.00°+1.98  96.25+5.30
Longitudinal feces collector near fan 99.65 + 0.49 99.80+0.28 99.15%+1.20 99.85+0.21
August
Cage near water pad 98.43 + 6.37 97.52%+181 97.95°+185  99.73*+0.46
Cage near fan 92.58 + 6.69 99.15%+0.52  96.55®+1.60 99.03%+ 1.67
Air outlet 87.90+11.16  9153°+327 87.70°+4.16  89.83°+3.67
Transverse feces collector 90.03 +8.75 96.77%+320 9447°+499 97.23%+4.79
Longitudinal feces collector near water pad 9850+1.35  96.13%+356 95.23%+491  100.0°+0.00
Longitudinal feces collector near fan 94.30 +5.03 100.0°+0.00  96.00*+3.12  100.0*+0.00
November

Cage near water pad 98.82 £1.26 98.60 = 2.42 100.0 £ 0.00 97.27 £4.56
Cage near fan 99.32+£1.18 96.97 £5.25 100.0 £0.00 97.82 £3.78
Air outlet 91.03+£12.39 95.70 £7.45 100.0 £0.00 99.67 £0.58
Transverse feces collector 99.60 + 0.69 96.43 £6.18 100.0 + 0.00 99.07 £1.62
Longitudinal feces collector near water pad 100.0 £ 0.00 99.70 £ 0.52 100.0 £ 0.00 96.80 +5.54
Longitudinal feces collector near fan 100.0 £ 0.00 96.23 + 6.52 100.0 = 0.00 98.77 +2.14

Means £ S.D.

&® Means in the same month within the same column without the same superscript are significantly different (P < 0.05).
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Abstract

This study aimed to collect the basic data of odors in the environment-controlled duck house. The
initiation of water-flow in the water pad and fans was subjected to the computer program. The concentrations
of ammonia, methylamine, carbon dioxide, temperature, humidity and wind velocity were determined at 0, 24,
48, and 72 hrs after washing in different sampling sites in the duck house. The results showed concentrations
of ammonia and methylamine tended to increase as time went on after washing, with the most striking
increase observed in the excreta collector nearby the fans. The concentration of carbon dioxide were between
332 to 565 ppm. Wind velocities, temperature and humidity were mainly influenced by different season. In
conclusion, the concentration of ammonia and methylamine in the environment-controlled duck house could
be maintained in a low level by force ventilation.
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