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Abstract

We estimated the nitrogen and phosphorus loads of wintering waterfowl feces in Lake Paldang. The average number of
individual birds that belonged to Anatidae species was 2,852.5 from 2005 to 2008 in Lake Paldang. The number of Anatidae
reached 97.4% of the total number of individual birds. For evaluating the loading amounts of N and P by waterfow! to Lake
Paldang, the feces dry weight (g/day) of each Anatidae species was estimated by multiplying the body weight of the each bird
by 2.25% and assumed that N and P in feces contain 1.46% and 0.33%, respectively. We assigned probability 1/3 to the
nutrient decomposition of the bird fecesin water. The nitrogen loading by wintering waterfowl feces was 0.06 ton/year and the
phosphorus loading was 0.001 ton/year. These amounts were 0.0002% of all N loadings and 0.0001% of all P loadings.
Therefore the wintering waterfowl might have little impact on the water quality in terms of eutrophication in Lake Paldang.
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Table 1. Number of wintering individual birds in Lake Paldang (2005~2008)
Family Bird species 2005 2006 2007 2008 Avg.
Podicipedidae Tachybaptu§ ruficollis 12 28 64 59 40.8
Podiceps cristatus 3 0 0 0 0.8
Ardeidae Ardea cinerea 2 0 0 14 40
Cygnus cygnus 6 92 140 249 1218
Cygnus columbianus 0 0 1 0 0.3
Anser fabalis 0 0 0 3 0.8
Anser albifrons 5 0 0 0 13
Anas falcata 0 0 0 26 6.5
Anas strepera 0 0 0 9 2.3
Anas crecca 2 180 0 110 73.0
Anatidae Anas platyrhynchos 28 1,409 153 823 603.3
Anas poecilorhyncha 432 2,520 569 2,615 1,534.0
Anas acuta 0 5 0 0 13
Aythya ferina 15 0 935 94 261.0
Aythya fuligula 9 0 17 17 10.8
Aythya marila 0 0 3 0.8
Mergus albellus 0 0 0 0.8
Mergus merganser 23 377 174 65 159.8
Rallidae Fulica atra 5 0 11 91 26.8
Charadriidae Charadrius placidus 1 0 1 1 0.8
Scolopacidae Tringa ochropus 0 0 2 1 0.8
Laridae Larus argentatus 0 4 2 0 15
No. of species 13 8 13 16 22
Total no. of individuas 543 4,615 2,072 4,180 2,852.5
S 520 4,583 1,992 4,014 2,7773
No. of Anatidae individuals (96) (99) (96) (%6) (97.4)
" No. of Anatidae individuals / Total no. of individuals x 100.
ganser), 231Y(Cygnus cygnus), 4] 22](Anas crecca) 4°] i, 49 FFAV w2 VA" Aee & BHHs
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Table 2. Average feces dry weight of waterfowl species

Korean name Scientific name Range of body weight (g) Body weight (g) Avg. feces dry weight (g/day)
Whooper Swan Cygnus cygnus 4,700~12,700 8,700.0 195.8
Tundra Swan Cygnus columbianus 4,200~4,600 4,400.0 99.0
Bean Goose Anser fabalis 2,400~4,400 3,400.0 76.5
White-fronted Goose | Anser albifrons 1,900~2,700 2,300.0 51.8
Falcated Teal Anas falcata : 547~877, ¢ :521~828 693.3 15.6
Gadwall Anas strepera 740~1,150 945.0 213
Common Teal Anas crecca $ :1280~500, ¢ :225~431 359.0 8.1
Mallard Anas platyrhynchos :911~1,500, ¥ :690~1,316 1,104.3 24.8
Spot-hilled Duck Anas poecilorhyncha ® :1900~1,350, & :795~1,245 1,072.5 24.1
Pintail Anas acuta d :765~1,143, % :680~982 892.5 20.1
Pochard Aythya ferina & :667~1,120, ¥ :655~1,050 873.0 19.6
Tufted Duck Aythya fuligula 5 :600~990, ¢ :525~877 748.0 16.8
Greater Scaup Aythya marila 600~975 787.5 17.7
Smew Mergus albellus 535~720 627.5 14.1
Common M erganser Mergus merganser 1,400~1,650 1,525.0 34.3

“: Won Byeong-Oh (1981);

: min. + (max.-min.)/2.
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Table 3. Nutrient contents of waterfowl feces
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Table 4. Nitrogen and phosphorus loads of wintering water-
fowl feces in Lake Paldang

) . Total nitrogen | Total phosphorus
Bird species (mgN/da)?) (mgp/jgy)
Cygnus cygnus 115,985 2,383
Cygnus columbianus 120 2
Anser fabalis 279 6
Anser albifrons 315 6
Anas falcata 493 10
Anas strepera 233 5
Anas crecca 2,870 59
Anas platyrhynchos 72,942 1,499
Anas poecilorhyncha 180,151 3,702
Anas acuta 122 3
Aythya ferina 24,950 513
Aythya fuligula 880 18
Aythya marila 65 1
Mergus albellus 52 1
Mergus merganser 26,676 548
Total 426,134 8,756
34. 2ES S =M 2HO| At 2 HFSIE
2008d 147 2gse) 249 9 R Jdse Fa
FFYE SHARHIZE 5 2010, IFEIFFATE
20007 2 ZARIA AFF 45 B4 2ol g 29

. . Total nitrogen Total phosphorus
Reference Bird species (%, per dry vseight) (%, perpdryspweight)
Kear (1963)° Branta canadaensis 2.2 1.0
Manny et al. (1975) Branta canadaensis 4.38 1.34
Manny et al. (1994) Branta canadaensis 48+22 15+06
Hk (2002) Anatidae spp. 1.46 0.03

" as cited in Fleming and Fraser (2001); : as cited in # and f#; (2007).
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Table 5. Nitrogen and phosphorus loads of each input source in Lake Paldang

Total nitrogen Total phosphorus
Input sources — 7 — -
ton/year (%) ton/wintering periods™ (%) ton/year (%) ton/wintering periods (%)
rivers’ 30,643 (99.25) 6,143 (99.11) 1,160 (99.92) 104 (99.99)
atmospheric deposition® 135 (0.44) 36 (0.58) 0 0
release from sediments’ 88 (0.29) 19 (0.31) 0 0
macrophytes® 85 (0.03) 0.9 (0.08) 0
waterfow! feces 0.06 (0.0002) 0.06 (0.001) 0.001 (0.0001) 0.001 (0.001)
Total 30,875 (100) 6,198 (100) 1,161 (100) 104 (100)

1: The wintering periods are 5 months (150 days)
2, 3, 4, 5: reference (HRERC, 2009)
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