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Nest-site selection of reed parrotbills in the mosaic reed harvesting habitats
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Abstract: The impact of an ongoing loss and fragmentation of reedbeds on reed-inhabiting passerine birds has received
much attention in recent years. In addition, global commercial reed harvesting is another important anthropogenic factor
threatening the existence of passerine birds. According to previous studies, large-scale winter reed cutting has greatly
reduced the number of reed-inhabiting passerine birds across the world. Thus, a new reed harvesting method called ‘ mosaic

reed cutting’ has been introduced in many natural reserves to reduce the impact that reed harvesting has on the reed-
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inhabiting birds. However, the precise impact of the mosaic reed cutting on the habitat use by passerine birds, especially
the nest-site selection, has not been well studied. Reed parrotbill ( Paradoxornis heudei) is an endemic reedbed-inhabiting
bird that is native to East China, and it is currently listed as “near threatened” mainly because of the loss of the wintering
and breeding habitats due to the ongoing over-harvesting. In this study, we chose the Yellow River Delta Nature Reserve as
a study site to assess the effect of mosaic reed cutting on the nest-site selection and habitat use by reed parrotbills. As
habitats can be destroyed by reed harvesting on different spatial scales, we measured 17 variables to determine the nest-site
selection of reed parrothills in the microhabitat ( eight variables) , territorial patch ( nine variables) , and full model scales.
In total, 141 nests were found and the nest-site characteristics of all the nests were measured during 2008 and 2011—2012.
One unused control plot was randomly chosen for each nest and the corresponding habitat variables were also measured. We
investigated the nest-site selection of reed parrotbills using binomial logistic regression that was based on two different
levels, microhabitat nest-site and nesting patch. The relevant factors for each level were selected based on the Akaike’s
Information Criterion. The results showed that the nest-site selection of reed parrotbills depended largely on the scales of
both microhabitat and nesting patch. However, microhabitat appeared to exert a stronger impact than the nesting patch. In
the microhabitat, the nest-site selection positively correlated to the density of dry reed with stems 1.5—2.5 m high, but it
was negatively affected by the density of green reed with stems over 2.5 m high, the density of cattail ( Typha orientalis) ,
and the visibility of the nest. In nesting patch, the nest-site selection was positively associated with the percentage of dry
reed-patch area and vegetation cover, as well as the reed habitat type. However, by combining the two levels, the ultimate
factors included all of the above, except for the percentage of dry reed-patch area and reed habitat type. Therefore, reed
parrotbills preferred to nest on higher-density dry reed with stems 1.5—2.5 m high, in the microhabitat with lower nest
visibility, higher percentage of dry reed-patch area, and habitats with higher vegetation coverage of nesting patch. Thus,
78.7% (n = 141) of birds built their nests in mixed habitats that included both dry and green reed stems and the
percentage of dry reeds exceeded 50% in 36.9% of the nests; 53.2% (n = 111) of birds built their nests on substrates
formed by both dry and green reeds, and the percentage of dry reeds in these substrates exceeded 50% in 22.3% of the
nests. Thus, we concluded that the dry reed left during the mosaic reed harvesting is critical to the nest-site selection and
nesting of reed parrotbills, in which both the density of dry reed stems in the microhabitat and the percentage of dry reed-
patch area in nesting patch can be significantly reduced by extensive reed harvesting. We further recommended that future
reed management should ensure that the reedbed retains at least 20% of dry reed to provide a sustainable nesting habitat for

reed parrotbills.

Key Words: reed parrotbill ; nest-site selection; microhabitat; reed harvesting; Yellow River Delta
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Table 1 Description of habitat variables studied in nest site of the reed parrotbills

RE Scale A5 [HF Habitat variables % 3L Definition
HUlib A Bk H5 NH LI 7 b TR /K T A9 785 8 ()
Microhabitat nest-site scale JKIEE WD HLIE T J /K TR BE (m)
0.5—1.5 m [H* 3% DR1 0.5 mx0.5 m #£77,0.5—1.5 m = 3 1H 2 25 Bk sk
1.5—2.5 m [H" %% DR2 0.5 mx0.5 m FEJ7,1.5—2.5 m /&5 BE TH 2 25 bk
2.5 m UL IHM3E%E DR3 0.5 mx0.5 m ££J7,2.5 m BB LA L IHP 25 B bEEL
0.5 —1.5 m B EHE GRI 0.5 mx0.5 m #£H7,0.5—1.5 m /&5 BB 25 AR AL
1.5—2.5 m B E%HE GR2 0.5 mx0.5 m FEH7, 1.5—2.5 m & BEH M 2 AR AL
2.5 m UL EHIEEE L GR3 0.5 mx0.5 m #£J7,2.5 m & LA LB =5 a4
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Tl Al LB EIH; (5) 3 m SMRAE S F B E, I b AT LU 24T
[EEEIE
S PEHOK B VH® 242K 10 m Y 2EBESR T AR Bl 45 R BE (m)
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Fig.1 Change in the percentage of dry reed stems used as nest substrate and the nest height of reed parrotbills following the breeding

season (Day 0 as 25" April)
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K2 TEBELH(n=141) ERNBEF (n=141) £EERFLLR

Table 2 Comparison of the differences in habitat variables between the reed parrotbills nest-sites (n=141) and control plots(n=141)

BB Varicbles Ne;f}iji:tes Cii?ifiﬁls v d P

0.5 m [H#5% % DRI 8.55+8.80 3.99+4.15 9841.50 -3.454 0.001
1.5—2.5 m IH 3% E DR2 8.84+7.75 3.38+3.66 6002.00 -5.774 0.000
2.5 m IHF 35 %% DR3 0.89+1.81 0.53+1.33 9727 -0.378 0.705
0.5 m B % E GRI 11.09+6.68 11.30+6.29 9841.5 -0.145 0.885
1.5—2.5 m H A FEEE GR2 14.66+9.37 10.70+6.64 7525.00 -3.529 0.000
2.5 m B HEEE GR3 0.99+2.97 1.62+2.96 7534.50 -4.123 0.000
TR DT 0.29+1.17 0.85+2.21 7890.00 -4.361 0.000
K WD 0.16+0.15 0.14+0.13 9601.50 0.497 0.619
ALV 2.92+1.37 3.86+0.91 6062.50 -5.704 0.000
W= VH 1.88+0.35 1.72+0.38 7062.50 -4.214 0.000
HWE VC 23.10+29.82 14.22+18.33 7408.50 -3.710 0.000
KT LA WC 33.43+44.77 31.49+41.29 8920 -1.540 0.123
[ 25 5k L6 451 PDR 18.28+14.23 7.90+7.10 6022.00 -5.739 0.000
FE/K HT#E 2 DW 7.17£17.60 4.69+14.47 9123.5 -1.195 0.232
FEIF @K T HE B DOW 6.78+10.22 9.70+19.11 9497.5 -0.648 0.517
PR 5 BN ES DRE 3.88+3.04 3.78+3.27 9802.5 -0.202 0.840
PHIA % 19 #E B DRO 31.85+54.15 22.60+34.28 8849.00 -1.596 0.110
FEAERL A HE B DP 77.52+101.71 80.34+181.80 8573.00 -1.995 0.046

DR1: density of dry reed stems at 0.5—1.5 m; DR2: density of dry reed stems at 1.5—2.5 m; DR3: density of dry reed stems at 2.5 m; GRI:
density of green reed stems at 0.5—1.5 m; GR2: density of green reed stems at 1.5—2.5 m; GR3: density of green reed stems at 2.5 m; DT density of
Typha orientalis; V : visibility; VH: vegetation height; VC. vegetation cover; WC: water cover; PDR: percentage of dry reed patch; DW . distance to

water; DOW ; distance to open water; DRE: distance to reed edge; DRO: distance to road; DP: distance to perch

®3 HMEEBELINEFHERRFERGE
Table 3 Models for predicting nest-site selection by reed parrotbills

. WAL
Bk mE R S8 wch gEMcH A ACHE ikl mio Xt
Model types ID  Equation koo AICvalue AlCcvae oS weight 95 ( X2 »
X?value
SR B 1 Y=DR2 + GR3 + DT + V 5 292.15  292.37 0.00 0.44 108.79 p <0.001
Microhabitat 2 Y=DR2 + GR2 + GR3 + DT + V 6 29248  292.79 0.42 0.36 110.45 p <0.001
nest-site 3 Y=DR2 + GR3 + V 4 293.91  294.05 1.69 0.19 105.03 p <0.001
4 Y=DR2 + V 3 301.01  301.10 8.73 0.01 95.93 p <0.001
BB 1 Y=HT + VC + PDR 4 33279 332.93 0.00t 0.41 66.141 p <0.001
Territorial 2 Y=HT + VC + WC + PDR 5 333.33  333.55 0.61 0.30 63.543 p <0.001
patch 3 Y=VC + PDR 3 33512 335.21 2.27 0.13 61.819 p <0.001
SR 1 Y=DR2 + GR3 + DT + V + VC 6 282.99  283.30 0.00 0.34 119.95 p <0.001
Full model 2 Y=DR2 + GR3 + DT + V + VC + PDR 7 28336 283.77 0.47 0.27 121.57 p <0.001
3 Y=DR2 + GR3 + V + VC 5 284.06  284.28 0.98 0.21 116.87 p <0.001

FERNK A Akaike's Information Criterion (AICc) PEAFHRE, I FHR A UA L E TR

2.2 HIEIEHOKF

WA LR T HE 9 A SLIRBEH R - rpr 3k 5 AN F-(VH L, VC ,WC  DP | PDR) iif§ /2 A5 78 i 18 1) 22 3K (all
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Fig.2 Comparisons of some habitat characteristics that show significant differences between nest and control plots
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