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Seasonal variation of meat duck manure production characteristics
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Abstract: This study aimed to explore the characteristics of the manure of meat duck, and to assess its characteristics of pol-

lutant emission in different seasons, so as to provide a basis for waste disposal and resource utilization of meat duck farms.
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Feeding experiments were conducted in 4 seasons and 100 Pekin type Z meat ducks were raised in each season for 37 days.
Their food intake and manure production were recorded daily, and the relevant components in the feed and manure were
measured regularly. Results showed that the Zn content in duck manure was the highest in autumn, whereas TN, P, and Cu
contents were the highest in winter. In winter, TN content in manure was significantly higher than that in summer and autumn.
P and Cu contents in winter were significantly higher than that in all other seasons. Cu and Zn contents in manure were the
lowest in spring. Average moisture content of duck manure was 84.61%, being the highest in summer and lowest in spring.
Average content of organic matter was 83.38%, and the seasons ranked winter > spring > autumn > summer. Manure produc-
tions were 338.3 g-d "head™', 275.9 g:d "-head ™!, 317.6 g-d "-head™', and 327.0 g-d "-head™" in spring, summer, autumn, and
winter, respectively. Excretion coefficients of TN, P, Cu, and Zn were 2.13 g-d”"-head™, 2.48 g-d""-head™", 2.56 mg-d'-head ™",
and 21.10 mg-d"head™, respectively. Daily excretion of TN in spring and winter was significantly higher than that in summer
and autumn, daily excretion of P was significantly higher in winter than in the other seasons, and daily excretion of Cu in
summer was not significantly different from that in spring but significantly lower than that in autumn and winter. TN excretion
accounted for the lowest proportion in autumn and the highest in spring, whereas P excretion accounted for the highest pro-
portion in autumn and the lowest in spring. There was a highly significant positive correlation between the excretion of TN, P,
Cu, and Zn and the intake of the corresponding elements. This research showed that seasonal (dietary) factors can significantly
affect moisture content, organic matter, TN, P, Cu, and Zn contents in the manure of meat duck. There were significant differ-
ences in feed intake, manure production, and TN, P, Cu, and Zn excretion among the seasons, and the excretion of each ele-

ment in each season was significantly correlated with the intake of the corresponding element.
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Table 1 Average temperature of different seasons inside the duck house

Season Spring Summer Autumn Winter
Variation range 10~30 22~35 15~35 8~22
Mean 19.1+4.3 28.6+2.4 22.2+4.5 16.8+3.2

*2 FRFTHABIKE BREZMRS(KTFEAL)

Table 2 Main components of experimental diets of meat duck at different feeding phases in different seasons (in dry basis)

Season Feeding phases Moisture content Total nitrogen  Total phosphorus Cu_ Zn
@ (%) (gkg) (gkg) (mg-kg ) (mg-kg )
1~14 9.20 31.7 14.32 14.40 102.40
Spring 15~37 10.30 335 18.52 20.60 109.80
1~14 17.59 23.6 12.71 6.90 110.30
Summer 15~37 20.95 27.4 13.36 5.30 119.70
1~14 9.19 35.0 7.21 23.00 120.00
Autumn 15~37 9.12 31.0 6.55 13.85 125.00
1~14 11.88 37.1 17.99 37.90 130.80
Winter 15~37 12.42 28.8 16.99 32.70 127.60
1.3 ) ( ) 1.22
R 3 s TN P Cu Zn
(7, , Zn
(s ,IN P Cu TN
= X X , = (P>0.05),
X (P<0.01); P Cu
(P<0.01); Cu , Zn
14 (P>0.05); Cu Zn
Excel 2016 , , TN P TN
t ; p , (r) 0.67
IBM SPSS Statistics 25.0 , 0.72, (P>0.05); Cu
Duncan Zn Cu Zn
r) 0.85 0.92(P>0.05),
2 éﬁ%ﬁﬁj\*ﬁ ™ P Cu Zn ,
2.1 2.2
2 , TN Zn 1
, P Cu TN 4
TP Cu Zn , TN (P =0.0056, P =
( ) ( ) 129 , TP 8.44x107")
( ) ( ) 255 , Cu )
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Table 3 Contents of total nitrogen, total phosphorus (P,0s), Cu and Zn in meat duck manure in different seasons (in dry basis)

Cu Zn
Season Total nitrogen (g-kg™) Phosphorus (gkg™) (mg-kg ™) (mg-kg™")
Spring 46.5+7.7ABa 41.3+1.8BCbc 26.59+2.01Cc 310.49+24.97Cc
Summer 34.943.6Cb 48.1+8.3Bb 29.48+2.07Cc 396.59+75.36BCb
Autumn 37.4+7.3BCb 33.7+6.7Cc 63.99+21.96Bb 516.06+£84.29Aa
Winter 49.6+4.9Aa 72.7+11.8Aa 85.97+10.73Aa 486.54+68.24ABa
(P<0.05) (P<0.01) Different lowercase letters and capital letters indicate
significant differences among seasons at P < 0.05 and P < 0.01 levels, respectively.
91 100
S got £ o5t
5 w1l S 9o}
s 3
£
o 85t 5 85t
2 g
2 83t e 80t
= o
% 8Ly =B '—'/_.\/\-\-
% 20| —— %% Spring  —=— E % Summer ® 20l
<t —— k7 Autumn —e— £&Z Winter ~
77 - . . y y y y y 65 : : : y y y y y
0 5 100 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
H #% Days (d) H ¥ Days (d)

E1 FARAETABEES KX, BIRSERTEM)HENLES

Fig. 1 Trend of moisture content, organic matter content (in dry basis) in meat duck manure in different seasons
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Fig.2 Trends of feed intake and manure production of meat duck during feeding period in different seasons
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Table 4 Daily intake and daily excretion of total nitrogen and phosphorus (P,Os) of meat duck in different seasons

Total nitrogen Phosphorus
Season Daily intake Daily excretion Excretion ratio Daily intake Daily excretion Excretion ratio
(g:d"*head™) (g:d"*head™) (%) (g:d”"*head™) (g:d”"*head™) (%)

Spring 5.56+2.65Aab 2.58+1.50ABa 42.9£10.5 6.65+3.57Aa 2.27+1.18Bb 33.6+7.4
Summer 3.05+1.18Bc¢ 1.29+0.69Cb 38.7+12.5 3.45+1.34Bb 1.84+1.07Bb 47.1+18.4
Autumn 4.72+£2.22Ab 1.87+1.23BCb 36.8+10.6 2.38+1.11Bb 1.65+0.94Bb 65.2+15.2
Winter 6.04+3.15Aa 2.78+1.90Aa 41.4+12.8 7.36+4.11Aa 4.17+3.06Aa 49.9+15.4

Mean 4.84+1.31 2.13+0.69 40.0+0.03 4.96+2.41 2.48+1.15 49.0£0.13

(P<0.05) (P<0.01) Different lowercase letters and capital letters indicate significant

differences at P < 0.05 and P < 0.01 levels, respectively.
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Table 5 Daily intake and daily excretion of Cu and Zn of meat duck in different seasons
Cu Zn
Season Daily intake Daily excretion Excretion ratio Daily intake Daily excretion Excretion ratio
(mg-d"-head™) (mg-d”"-head™) (%) (mg-d”"-head™) (mg-d”"-head™) (%)
Spring 3.15+1.78Bb 1.46+0.77Cc 47.6+9.0 18.14+8.74Ab 17.30+9.47Bb 89.3£18.5
Summer 0.65+0.26Cd 1.04+0.50Cc 151.8+38.3 13.20+5.44Bc¢ 14.60+8.28Cc 99.1+34.1
Autumn 1.81+1.02Cc 2.90+1.61Bb 178.7£110.4 19.034+9.40Ab 24.83+12.5ABa 131.2+£26.9
Winter 6.29+3.46Aa 4.83+£3.31Aa 70.7+19.2 23.60+13.10Aa 27.67+19.04Aa 105.0+£27.8
Mean 2.97+2.43 2.56£1.71 112.2+62.9 18.51+4.26 21.10+£6.16 106.2+£17.9
(P<0.05) (P<0.01) Different lowercase letters and capital letters indicate significant
differences at P < 0.05 and P < 0.01 levels, respectively.
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Fig. 3 Relationship between intake and excretion of Cu (a) and Zn (b) during the feeding period of meat duck in different seasons
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