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Ecological niche of bryophytes based on two resource axes
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Abstract: Bryophytes, which are relatively primitive species among higher plants, are an important component of
biodiversity. The ecological adaptability of species varies based on resource space. This study was conducted in the small
Xiaoqinling Mountains Nature Reserve, which was located in Lingbao in Western Henan Province. This location was rich in
plant resources; the geographical coordinates are 34°23'—34°31'N, 110°23'—110°44"E. Using stratified sampling and a
coastal wave height setting , fifty-six 20 m X 20 m representative sample plots were selected, and the trees, shrubs, herbs,
and bryophytes were surveyed and sampled. The multiple regression tree method was used for the 56 plots. Elevation, slope,
and aspect were independent variables, and 405 vascular plants in the 56 plots were used to determine the importance value
of these dependent variables for community classification. The 56 sample plots were divided into five cluster types and
defined as different resource bases, according to the determination of bryophyte epiphytic substrates, which were divided
into trees and rocks characteristic of different resource niches. In two different resource axes, 15 types of importance values
were chosen. The largest included the order Jungermanniales. Mosses included both acrocarpous and pleurocarpous types.
The niche breadth and overlap values of the 15 selected groups were determined using the Shannon-Wiener niche index and
Levins niche overlap value. The effects of association between substrate types ( trees, rock, and soil) as resource axes on
the niche characteristics of bryophytes were examined and compared among the 56 sites. The results showed the following:

(1) The two resource axes of niche characteristics of bryophytes differed. On different resource axes, breadth varied among

ESWE WA BHEEE (132102110133) 5 T3 B Z T RHEBORBTFEE AU H (14A180013)
Wo#% B #1:2016-08- 10; W45 AR B #:2017-07- 11
# MIRVEAH Corresponding author.E-mail ; zlyuan163@ 163.com

http ://www.ecologica.cn



21 4 WA AT PR BT L SERE ) A S B 7267

different bryophyte species. In particular, the breadth of Brachythecium was greater. The breadths of Oxystegus and
Jungermania in the two types of resource axes differed. In the two resource axes, Brachythecium had a larger niche breadth,
ecological adaptability, and environmental utilization ability, whereas the niche width of Homaliodendron was smaller,
narrower, and exhibited weaker ecological adaptability. Oxystegus and Jungermania niche widths differed between the
resource axes. (2) The niche overlap values of the substrate for the two resource axes were significantly higher than those of
association types. The niche overlap order of individual species on different resource axes also differed. Homaliodendron and
Pylaisiella showed the opposite results. (3) Similar to that observed in vascular plants, in bryophyte species, niche.overlap
was high with large niche breadth. Bryophyte species with small niche breadth could also exhibit large niche overlap. For
example, Brachythecium had a large niche breadth, whereas the other species had large niche overlap values. However,
Oxystegus and Fissidens exhibited niche widths that were small, although they still exhibited large niche overlap values,

thereby demonstrating that a certain degree of similarity existed in the use of both resources.

Key Words: bryophyte; association types; growth base types; niche characteristics
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Table 1 Important values of bryophytes in different association types
F% No J& 4 Genus I I I v \4 SN Total
1 T #ER Brachythecium 15.48 22.59 24.16 15.35 23.36 100.94
2 BT #EJE Plagiomnium 14.49 18.61 9.75 7.51 9.08 59.44
3 YHEEE Entodon 5.4 11.93 5.64 5.66 2.31 30.94
4 B #E S8 Taxiphyllum 3.63 10.37 6.14 3.1 2.31 25.55
5 PEEIE Thuidium 4.23 2.13 3.59 5.01 7.22 22.18
6 PELTHESE Minum 4.98 2.7 1.54 4.35 3.87 17.43
7 TEEE Pylaisiadelpha 2.23 4.26 3.07 0.77 2.83 13017
8 FW5EE IR Eurhynchium 3.59 0 3.07 3.28 2.31 12.24
9 4= HE ) Anomodon 4.19 0 0 4.47 2.31 10.97
10 &R Jungermania 1.65 0 0 4.41 3.87 9.93
11 & IRBEIE Pylaisiella 0.75 2.7 4.61 1.37 0 9.43
12 W ESEEE Atrichum 1.52 2.13 3.07 0 2.31 9.03
13 R BEIR Fissidens 2.5 0 4.1 0 2.31 8.91
14 WE-4E 8 Homaliodendron 1.17 0 0 3.16 3.87 8.2
15 M2 + 828 Oxystegus 1.62 0 4.11 2.45 0 8.19

I . AT AR -5 T LT+ 1 TR 0K ( Ass. Euptelea pleiospermum-Acer grosseri-Glechoma longituba+Poa acroleuca ) BE3% 5 11 . 4 AR+ K e -2
B LLIHI- 98 42 B ( Ass. Pinus armandii + Betulautilis-Salix phylicifolia-Carex siderosticta) BEJR 5 T 3 52 iy #5-38 3% 3475 B ( Ass. Quercus mongolica-Rosa

bella-Cayerus compressus ) BEVS IV AR IS +HE 7 AR + 25 45 3% 38 -V5 B2 (Ass. Pinus armandii+ Quercus baronii var. Baronii+ Cotinus coggygria-Forsythia

suspensa-Cayerus compressus) FE76 ; V . B LIHFA + I FA- 55 B H-3R K BT ( Ass. Pinus»armandii+ Pinus tabulaeformis-Acer grosseri-Oplismenus undulatifolius )

HET%
R2 AEEKEREBTEHEVEEE
Table 2 The important value of bryophytes under different substrate types
J¥%5 No. JE 4 Genus X Y 7 JEUHT Total
1 FH ¥R Brachythecium 16.6459 18.8097 19.8838 55.3394
2 BT 88 Plagiomnium 9.5883 12.8489 15.9755 38.4127
3 YBEEJE Entodon 6.9720 4.7390 5.1267 16.8378
6 AT 68 Minum 3.7011 7.0971 4.6382 15.4364
8 WK EE B Eurhynchium 3.3396 8.6742 1.3644 13.3783
5 PIBEE Thuidium 3.3740 4.7390 4.9905 13.1035
4 W2 m Taxiphyllum 2.7372 6.4245 3.9219 13.0836
9 4T #EJR Anomodon 3.2192 0.5644 5.1598 8.9433
10 W& & Jungermannia 2.7716 3.2702 1.7848 7.8266
7 BHEER Pylaisiadelpha 3.8216 1.6931 1.0004 6.5151
13 KB JE Fissidens 0.7747 2.8218 2.2286 5.8250
15 B2 88 Oxystegus 1.5493 2.4816 1.4890 5.5199
12 IS EE R Arrichum 1.7559 2.8218 0.7163 5.2940
14 W -4E 8 Homaliodendron 2.1174 0 1.4208 3.5382
11 & IK#% )8 Pylaisioideae 2.0830 0 1.1484 3.2314

X A4 TSR the substrate of rock ;Y : F /3 T2 the substrate of soil ;7 : B 4= 3 FiZS A the substrate of tree
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Fig.1 Niche breadth of bryophytes in two resource axes
A HE BB Brachythecium ;B #}T#E8 Plagiomnium ; C ; REEE Entodon ;D . M- BEJ8 Taxiphyllum ; E . FIEEJE Thuidium ; F ;42 5T 8 Minum; G .
THIEE)E Pylaisiadelpha; H: £ 8E 8 Eurhynchium ;1. 4~ 5 % J& Anomodon ; Jo & J8 Jungermannia ; K. 4 JK#E @ Pylaisioideae ; L. Il 5 6 J&
Atrichum ;M : RJBEEJE Fissidens; N . B F-#EJE Homaliodendron ;O : 7R L #EJ& Oxystegus

®3 AMABMTEHEVERE

Table 3 Overlap value of the ecological niche of two kinds of resources

ANFHEAZEH Different cluster types AN AR L2 Different growth matrix types
FhX}5 Species pair
Ly Ly; Ly, Ly;
1-2 0.1939 0.1800 0.3364 0.3247
1-3 0.1944 0.1605 0.3279 0.3200
1-4 0.2019 0.1578 0.3357 0.3002
1-5 0.1919 0.1741 0.3354 0.3285
1-6 0.1821 0.1680 0.3346 0.3122
1-7 0.2050 0.1794 0.3182 0.2451
1-8 0.1825 0.1478 0.3304 0.2245
1-9 0.1631 0.0950 0.3352 0.2409
1-10 0.1765 0.0973 0.3287 0.3130
1-11 0.2075 0.1236 0.3199 0.1978
1-12 0.2112 0.1654 0.3278 0.2664
1-13 0.2054 0.1192 0.3403 0.2860
1-14 0.1828 0.0969 0.3226 0.2081
1-15 0.1888 0.1030 0.3324 0.3150
2-3 0.2036 0.1811 0.3112 0.3147
2-4 0.2059 0.1734 0.3276 0.3034
2-5 0.1622 0.1586 0.3300 0.3348
2-6 0.1771 0.1761 0.3251 0.3143
2-7 0.1976 0.1863 0.2854 0.2276
2-8 0.1568 0.1368 0.3088 0.2174
2-9 0.1581 0.0992 0.3369 0.2508
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AFFEAZEH Different cluster types AR KT A Different growth matrix types
FiX5 Species pair
Llh Lhi Lih L]zi
2-10 0.1396 0.0829 0.3101 0.3059
2-11 0.1856 0.1192 0.2964 0.1899
2-12 0.1875 0.1583 0.3047 0.2565
2-13 0.1641 0.1026 0.3402 0.2962
2-14 0.1391 0.0795 0.3038 0.2031
2-15 0.1505 0.0885 0.3194 0.3135
3-4 0.2021 0.1913 0.3069 0.2812
3-5 0.1316 0.1446 0.3149 0.3160
3-6 0.1495 0.1670 0.3108 0.2972
3-7 0.1778 0.1884 0.3522 0.2779
3-8 0.1273 0.1248 0.3076 0.2142
3-9 0.1248 0.0881 0.3325 0.2448
3-10 0.1108 0.0740 0.3239 0.3160
3-11 0.1909 0.1378 0.3642 0.2308
3-12 0.1602 0.1520 0.3189 0.2655
3-13 0.1211 0.0851 0.2989 0.2574
3-14 0.1039 0.0667 0.3592 0.2375
3-15 0.1438 0.0950 0.3154 0.3062
4-5 0.1219 0.1415 0.3074 0.3367
4-6 0.1318 0.1556 0.3256 0.3397
4-7 0.1792 0.2005 0.2636 0.2270
4-8 0.1141 0.1182 0.3568 0.2712
4-9 0.0924 0.0689 0.2484 0.1996
4-10 0.0849 0.0598 0.3092 0.3292
4-11 0.1978 0.1508 0.2147 0.1485
4-12 0.1691 0.1694 0.3306 0.3004
4-13 0.1310 0.0972 0.3383 0.3180
4-14 0.0826 0.0560 0.2184 0.1576
4-15 0.1393 0.0973 0.3205 0.3396
5-6 0.1856 0.1887 0.3336 0.3178
5-7 0.1611 0.1553 0.2957 0.2325
5-8 0.1910 0.1705 0.3289 0.2282
5-9 0.2041 0.1310 0.3266 0.2396
5-10 0.2263 0.1374 0.3207 0.3117
5-11 0.1352 0.0888 0.2936 0.1854
5-12 0.1688 0.1457 0.3212 0.2665
5-13 0.1857 0.1188 0.3460 0.2969
5-14 0.2342 0.1368 0.2991 0.1970
5-15 0.1631 0.0981 0.3289 0.3182
6-7 0.1612 0.1529 0.2842 0.2346
6-8 0.1909 0.1675 0.3607 0.2627
6-9 0.2289 0.1446 0.2679 0.2063
6-10 0.2176 0.1300 0.3207 0.3272
6-11 0.1302 0.0841 0.2426 0.1608
6-12 0.1524 0.1294 0.3390 0.2952
6-13 0.1586 0.0997 0.3430 0.3090
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AFFEAZEH Different cluster types AR KT A Different growth matrix types
FiX5 Species pair
Lzh Lhi Lih lei

6-14 0.2149 0.1235 0.2452 0.1695
6-15 0.1560 0.0923 0.3295 0.3346
7-8 0.1386 0.1282 0.2532 0.2586
7-9 0.1128 0.0751 0.2421 0.2259
7-10 0.1162 0.0732 0.2691 0.3327
7-11 0.1927 0.1312 0.3314 0.2662
7-12 0.2015 0.1804 0.2710 0.2860
7-13 0.1775 0.1177 0.2012 0.2196
7-14 0.1249 0.0756 0.3161 0.2649
7-15 0.1416 0.0883 0.2473 0.3043
8-9 0.2036 0.1465 0.1282 0.1355
8-10 0.1882 0.1281 0.2586 0.3623
8-11 0.1442 0.1061 0.1333 0.1213
8-12 0.1427 0.1381 0.2989 0.3574
8-13 0.1924 0.1379 02611 0.3230
8-14 0.1827 0.1196 0.1287 0.1222
8-15 0.2060 0.1388 0.2630 0.3667
9-10 0.1833 0.1733 0.2040 0.2703
9-11 0.0503 0.0514 0.3124 0.2689
9-12 0.0663 0.0892 0.1652 0.1868
9-13 0.0908 0.0904 0.2138 0.2501
9-14 0.1745 0.1588 0.3195 0.2869
9-15 0.1108 0.1038 0.2037 0.2686
10-11 0.0413 0.0446 0.2929 0.1903
10-12 0.0678 0.0964 0.3514 0.2999
10-13 0.0784 0.0826 0.3189 0.2815
10-14 0.2011 0.1935 0.2874 0.1948
10-15 0.0880 0.0871 0.3303 0.3287
11-12 0.1419 0.1865 0.1611 0.2117
11-13 0.1419 0.1383 0.1364 0.1853
11-14 0.0387 0.0344 0.3251 0.3392
11-15 0.1748 0.1601 0.1703 0.2609
12-13 0.2038 0.1510 0.2862 0.2960
12-14 0.1092 0.0739 0.2043 0.1623
12415 0.1539 0.1072 0.2984 0.3480
13-14 0.0908 0.0829 0.1950 0.1497
13-15 0.1602 0.1506 0.2995 0.3377
14-15 0.0733 0.0754 0.1773 0.2604

3.3 BN EZ ST

AL A IR Ry e U (3R 3,181 2, 181 3) A A E S (H TR L B, A 20 X R ARSI A L>
0.20, 295 511t 9.52% , A 140 XFFRIRT A 540 8B (H 0.20>L>0.10, 29 (1 A 43 X 66.67% , A 50 X%t
B EBA £<0.10, 249 5 T4 1 23.81% ., LIRS [RI A KR B BUPE S eI (22 3) 4 101 X oot 2 250
HEEH L>0.30,29 5 H 4Lt 48.10% , 47 82 Xyl A= A FEZ(H 0.30>L>0.20, 2 i B 43 1L 39.05% , A 27 XF
Wb A 25 BB L.<0.20, 29 5 43 L 12.86%
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02<L<0.25,
15.71%

0.15<L<0.2,
37.14%

0.1<L<0.15,
29.52% 0.25<1<0.3,
23.33%

B2 BUARBTERNEERE B3 SEERRBTESNERE

Fig.2 Niche overlap value of cluster type Fig.3 Niche overlap value of substrate
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55 0 1) JEE PR AT BB R R R AN (] 35 B o A 2 e A R 22 5 XPAS TR RUBE - BRE% b %) B2 5 AR FH A BT A ) fr 38,
XFp2E RAFITF R

41t
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EEREY) A A AN R G URAE BE | AR B A T 5 6 S 2E 2S00 T B e K, R Wi s B Je B AR AN TE Il K,
EATEE  AEE  PIEEE AL B A B A AL T O PR MR TR S T T A B R
FI2E FARK B PP B0 AT B8 B T AN R FE A BT R - & Jag R0 i 25 J 10 38 1 MR A 55 , B AnAE A 1T v 1y
T DL B3 A I B BERE ) B, T AN ) 2B A L T 2 A 3k A B iR N 35 PR AL AR O ZEATF
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