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Ecological adaptability of stem structure of ten species
of Brachytheciaceae in alpine region
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(1. College of Life Science and Technology Xinjiang University Urumqi 830046 China; 2. College of Life
and Environmental Sciences Hangzhou Normal University Hangzhou 310036 China )

Abstract: The anatomical structures of the stems of ten species of Brachytheciaceae in glacier area of Xinjiang Tianshan
Glacier were observed under light microscope and scanning electron microscope ( SEM) . The results showed that the
stems had different cross—sectional shapes with one layer of epidermal cells; clearly the cell wall becomed thinner grad—
ually from the outside to the inside; the central axis was well differentiated; the proportion of stem area the cell thick—
ness and the size of stem are different and most cell walls of species had corner thickening. When the stems the cell
wall surface of the degree of depression which had different shapes of ornamentation and appendages most types of sur—
face depth and size of small dens distribution. These characteristics in different genera and different species were differ—
ent and reflected the adaptability to environment can be used as a potential classification of Brachytheciaceae plants.
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1
Table 1 Materials and origins
. . . . Altitude .
Number  Species name Longitude and latitude Habitat ( m) Voulcher specimen
1 86°4927.02" E 2 283
Brachythecium coreanum 43°06°41.05" N Rotting wood ( WYH. HTC. 20140808-13-2)
2 87°50748.37" E 3140
B. fasciculirameum 43°08743.56" N Rotting wood ( WYH. HTC. 2014080810)
3 87°06756.44" E 3570
B. garovaglioides 43°12°09.64" N Moist raw stone soils ( WH. XJU 20150812009-1)
4 86°50°05.82" E 3 586
B. glareosum 43°06766.00" N Marsh aquatic ( WH. XJU 20160823002)
5 87°07°51.89" E 3670
B. plumosum 43°12°51.72" N Gravel rock surface ( WH. XJU. 2014072314)
6 87°07°56.50" E 2292
B. populeum 43°12°51.25" N Middle-earth in valleys ( WYH. HTC. 2014081321)
7 86°50°08.03" E 3 140
B. pulchellum 43°06739.47" N Lapidicolos soils ( WYH. HTC. 2014081012)
8 87°07°40.26" E 2 303
B. rutabulum 43°13°05.19" N Rochin valleys ( WYH. HTC2014081303)
9 86°50706.27" E 3554
Cirriphyllum cirrosum 43°06°57.67" N Marsh aquatic ( WH. XJU 20160821-1)
10 87°07°51.89" E 2 323
Rhynchostegium inclinatum 43°12°51.70" N Middle-earth in valleys ( WYH. HTC. 2014081306)
2~3
X 3~4 ( I:3; Mm:3).
X 2.4 ( Brachythecium glareosum)
25 1
A 4 ~ 5
; 5~6
( [:2; m:2). ;
2.3 ( Brachythecium garovaglioides) 10~15
1
2 ~ 3 A A
: 34
: ( I:4-5; II:4-5).
10~15 2.5 ( Brachythecium plumosum)
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Table 2 Measured data for ten species of Brachytheciaceae plant stems

Cell walls of stem epidermis Stem cortex Stem axis
Serial
No. Thickness Stam-iard C(?effi— Area Standard Coefficient Area Stan(‘lard Coefficient
( ) Mean devia—  cient ( mz) Mean deviation of ( mz) Mean devia— of
P« tion of M variation » tion variation
variation
1 2.01~ 4.12 0.84 0.20 119 888.84~ 173 892.75 28 189.73 0.16 437.95~ 1978.74  938.66 0.45
5.94 216 876.96 4517.47
2 2.58~ 3.57 0.41 0.11 38 229.9 78 144.81 12 229.13 0.16 2907.59~ 899299 3967.13 0.44
4.45 3~89 904.56 16 838.67
3 3.10~ 4.21 0.75 0.18 48 866.45~ 88 990.64 22 222.97 0.25 241277~ 6 632.79 1906.99 0.29
4.90 109 873.13 9 203.78
4 3.36~ 3.74 0.51 0 14 101 431.02~ 129 103.97 22 561.31 0.17 3326.84~ 5918.38 1765.49 0.30
3.80 180 788.65 10 533.84
5 2.31~ 2.77 0.29 0.10 76 415.04~ 92 747.00 13 036.75 0.14 6927.41~ 10 924.83 2 908.55 0.27
2.75 77 770.77 15 851.04
6 2.58~ 3.66 0.66 0.18 10528191~ 123 657.45 10 232.23 0.08 5557.44~ 8848.16 1844.73 0.21
4.65 135 992.68 11 799.15
7 2.85~ 3.86 0.62 0.16 5318.77~ 57 515.33 11 635.20 0.20 4579.61~  4784.46 925.07 0.19
4.64 60 537.07 5439.18
8 3.55~ 4.95 0.81 0.16 30 471.25~ 3493494 6 799.33 0.19 2 500.60~ 2 560.42 759.56 0.30
5.95 42 412.26 2 402.34
9 2.84~ 3.71 0.63 0.17 52 050.41~ 59893.52 7 955.83 0.13 1090.99~ 2241.79  839.68 0.37
4.13 70 810.23 3 903.86
10 2.06~ 2.70 0.52 0.20 35015.27~ 41 378.40 5168.71 0.13 1278.71~ 4624.83 2018.42 0.44
3.57 44 502.91 7 560.70
2~3 ;
; 5-6 10~15
20~25 N
~N ( ]I . 7, I. 7_8) o
. 2.7 ( Brachythecium pulchellum)
( I: 1
6; I:6)- ; \
2.6 ( Brachythecium populeum) 2~3
1 ; 3~4
3~4 5~10
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C L v 2. 3. ; 4-5. ;6. ; 7-8. v 9. ; 10. ;11
; 12, o 4.7 %200 =50 pm X400 =20 pm.
Note: 1. Brachythecium coreanum; 2. B. fasciculirameum; 3. B. garovaglioides; 4-5. B. glareosum; 6. B. plumosum;
7-8. B. populeum; 9. B. pulchellum; 10. B. rutabulum; 11. Cirriphyllum cirrosum; 12. Rhynchostegium inclinatum.
4 7. x200 bars=50 pm; Else: X 400 bars=20 pm.

I 10

Plate | Stem cross sections of ten species of Brachytheciaceae by sparaffin section with light microscope
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c 1. x8 000; 2. x6 000; 3. x8 000; 4-5. x5 000 x8 000; 6. x5 000;
7. x6 000; 8. x8 000; 9. x8 000; 10. x8 000; 11-12. x3 000 x5 000,
Note: 1. Brachythecium coreanum X8 000; 2. B. fasciculirameum x6 000; 3. B. garovaglioides %8 000; 4-5. B. glareosum X5 000
x8 000; 6. B. plumosum X5 000; 7. B. populeum X6 000; 8. B. pulchellum x8 000; 9. B. rutabulum X8 000;
10. Cirriphyllum cirrosum %8 000; 11-12. Rhynchostegium inclinatum X3 000 X5 000.

I 10 N

Plate I SEM photographs of dorsal and ventral sides of stems from ten species of Brachytheciaceae

2.8 ( Brachythecium rutabulum)
1 2~3 ;
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