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Carrying capacity of red-crowned cranes in the national Yancheng rare birds
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Abstract: The coastal-zone wetland in Yancheng, Jiangsu Province is the largest winter habitat of the Red-crowned Crane (Grus
japonensis) in the world. At present, about 2700 Red-crowned Cranes live over the globe. Each year, nearly half of the Red-
crowned Crane population fly to Yancheng to spend the winter. Accordingly. the environmental condition of the wetland for
protection of this species is of highest significance. The essential question is: How many Cranes can be accommodated there?

The carrying capacity of this habitat for the Red-crowned Crane has not previously been studied. Protected wildlife may be
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analyzed according to the protocol of “ecological carrying capacity”. Since water is ample in the salt marsh, the two vital
limiting factors for the Crane habitat are food and shelter.

In this statistical study, based on Crane numbers and their distribution during winter of 2004~ 2005, the authors adopt
the “Neu technique” to analyze habitat selection of Red-crowned Cranes to 8 kinds of tidal flats in Yancheng. The results reveal
(i) that the Cranes preferentially select paddy fields and grasslands; (ii) they are less likely to inhabit reed beds. aquiculture
ponds and Common Cordgrass (Spartina anglica) fields; and (iii) they tend to avoid mud flats . salt fields and Saline Seepweed
(Suaeda salsa) flats. Subsequently, applying the “heat quantity method”, we calculate nutrient content in foodstuff ingredients
of Cranes fed at Sheyang Base. and discover that nutrition achieves quota level in the main; but corn feed distributed by the
staff cannot support survival of wild Cranes. Then using the “gravimetric method”, with the Crane utilization of each habitat
as weighting, we estimate that total food supply in the Nature Reserve is far greater than required by the Crane population in
one wintering season. This indicates that food supply is not a determinant factor for this habitat selection. Moreover, by
analysis of food selectivity of the Cranes, we find their favorite foods are vegetal paddy chaff and artificial corn feed, with
natural vegetation occupying only a small proportion of their total food consumption. The spatial distribution of Cranes is
between 0. 8~2. 5 individuals per km?, so that an optimum habitat of 1000 km? may contain 800~2500 Cranes. Actually Crane
distribution has shrunk toward a core area and buffer area in the past 10 years (641km?”in all), so the entire Nature Reserve
could support 570~2004 Cranes. In overview we predict that the carrying capacity of the Yancheng Nature Reserve is 2000~
2500 Red-crowned Cranes. Their present population has not achieved saturation capacity and has the potential to increase in the
future. In summary, it appears that Red-crowned Cranes prefer to roost in a coastal habitat of lower salinity where food supply
is plentiful, and which is distant from human disturbance.
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Table 1 Red-crowned Cranes’ Habitat Selectivity in Winter of 2004~2005
(km?) (GZP) (GZP) /
Habitat type Habitat dimensions  Availability Cranes amount Utilization Habitat selectivity Utilization/availability
Grassland 230. 37 5.29 351 36. 30 + 6. 86
Saline 175. 53 4.03 17 1.76 — 0. 44
seepweed field o ’ ’ :
Mud flat 3176. 36 72.97 37 3. 83 — 0. 05
Reed beds 107. 04 2.46 136 14. 06 + 5.72
. 251.17 5.77 236 24. 41 + 4.23
Aquiculture pond
Salt field 324.51 7.45 16 1. 65 — 0.22
Paddy field 6.67 0.15 140 14. 48 + 96. 53
Common
. 81.54 1. 87 34 3.52 — 1.88
cordgrass field
Total 4353.19 100 967 100 1

N 5 N 5 N . Annotation: In

this table, grasslands include Lalang Grass lands. Chinese Aeluropus grasslands and reed grasslands; Mud flats refer to mud flats of intertidal

zone, waste lands and other types of habitats; Fresh water aquiculture ponds include fish ponds, reservoirs, water surface etc
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Table 2 The components of nutrition of Red-crowned Crane’s forage
Forage prescription (g) () () (@) (e) (k]
orage preserption te Dry material ~ Digestible protein Calcium Phosphorus ~ Metabolizable energy
Corn meal 50 43 3. 25 0.011 0.155 534
. Barley meal 8 7.048 0. 84 0. 0034 0.032 109. 52
Granule
forage Wheat bran 13 11. 336 0. 806 0. 0014 0.0018 57.2
100g Bean cake meal 12 10. 356 3. 144 0. 0324 0. 0756 125. 64
Fish meal 5 4.25 2.25 0. 3853 0.1491 57.55
Clover meal 10 9.01 1.52 0.143 0.024 115.1
Shell meal 1 0. 38
Bone meal 0. 6 0.156 0.0756
Salt 0. 2
Vitamin 0. 2
Sum 85 11. 81 1.1125 0.5131 999. 01
(386.1¢g )Forage of each _
. 328.185 45.6 4.2954 1. 9811 3857.18
Crane per day
270. 3g Fish of each _
. 48. 654 37.301 0.1379 0.4163 848. 742
Crane per day
Total 376. 839 82.9014 4.4333 2.3974 4705. 922
s 1d 656. 37g, 20% 1d 787. 64g o
1000 100~150d 78764.5~118146. 7Tkg, 2002 12
s 7.5g/m*, 6. 67km” , .
280. 65km?, 60g/m?, 365g/m?*M%, ,
, 3, 150X 107kg , . 3
1999~2000 1128 431 52
127 48 181 263 10 16 . 248 . 15
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s 5.345X107kg, N N
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Table 3 Red-crowned Cranes’ selectivity to food (kg)

Fish &.
Habitat t Food amount Proportion Crab Snail  Clam worm  Shrimp Padd Other grain Corn
abitat e . . . a
P (kg) % (X107 (X101 (X107 (X100 V' x100) feed
Mud flats 115.937 X107 77.43
. 635 07 4.43 . 635
Saline seepweed fields 6. 6351 6. 635
Lalang grass B -
5.064 X107 3. 38 5. 064
flats
Chinese -
3.655x107 2.44 1.8275 1.8275
aeluropus flats
Reed beds 4. 057107 2.71 4. 057
4.872X 107 3.25 4.872
Aquiculture ponds
Salt fields 7.821x107 5.22 3.9105 3.9105
Paddy fields 50000 0. 00 50000
. 07 1.12 1.684
Other croplands 1. 6841 68
Feed site 5000 0. 00 5000
Total 149. 7305107 100
Food availability (kg) 10. 9485 12.373 3.9105 4.872 50000 1. 684 5000
Proportion (%) 32.40 36. 61 11.57 14.42 0.02 4.98 0. 00
( YFood utilization (Cranes’ number) 343 306 90 48 248 15 16
Proportion (%) 32.18 28.71 8. 44 4.50 23.26 1.41 1.50
Food selectivity — — — — + — +
2.3
.’ . o
s . 1 (macro-habitat) s
. s Neu s (patch)
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Table 4 Red-crowned Cranes’ selectivity to influencing factors of Micro-habitat

Infl e fact Ch . Grids Proportion  Active grids Proportion  Appearance Selectivit
2 aract
fiuencing factor aracter type number % number % frequency clectivity
0~15 62117 74.45 32603 86. 87 0.525 +
Salinity (mg/L) 15~30 19384 23.23 4634 12.35 0. 239 —
=>30 1937 2.32 292 0.78 0.151 —
Food quantity 0~200 11085 13.29 4283 11.41 0. 382 —
(g/m*) 200~400 48689 58. 35 19902 53.03 0. 409 —
=>400 23664 28. 36 13344 35.56 0.564 +
Distance 0~600 12299 14.74 3692 9. 84 0. 300 —
from roads (m) 600~1200 12096 14.50 5303 14.13 0.438 —
>1200 59043 70.76 28534 76.03 0.483 +
Erosion 17723 21.24 4636 12. 35 0.262 —
Type of coast Accumulation 65715 78.76 32893 87.65 0. 501 +
Water area 6440 7.72 112 0. 30 0.017 —
Type of land use and Mud flat 1124 1.35 0 0 0 —
cover type Common
. 3632 4.35 44 0.12 0.012 —
cordgrass field
9625 11.54 2368 6. 31 0. 246 —
Saline seepweed field
13611 16. 31 6208 16. 54 0. 456
Aquiculture Pond 7 7 *
Salt field 9283 11.13 4142 11. 04 0. 446 —
Grassland 18657 22. 36 12361 32.94 0.663 +
Reed beds 15285 18. 32 11444 30.49 0.749 +
Farmland 5781 6.93 850 2. 26 0. 147 —
Total 83438 100 37529 100 0. 450
3
361km™!, 1200m ” , 433. 2km?
o 2400km?, s 0.8~2.5 /km?,
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