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Abstract: The purpose of this study is to explore the soil-fixing and water-holding capacity and influencing factors of rocky
bryophytes typical habitat in karst areas. Based on the distribution and morphological characteristics of rocky mosses, we
deeply discussed the effects of soil-fixing and water-holding of rocky mosses under different habitats. The results showed
that; (1) the habitat has significant effects on the soil-fixing and water-holding capacity of rocky bryophytes. Bryum funkii

in the grassland has the highest soil consolidation capacity of 8.85x10" kg/hm®. The water holding capacity of Eurohypnum
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leptothallum in the bare land is the highest, and its maximum water holding capacity is 14 times of its own dry weight.
Rocky bryophytes show a higher soil fixation rate under bare land and grassland, but have a better water holding rate under
arbor forest and grass land. (2) The moss type has a significant influence on the soil water holding capacity. The soil
fixation rate of the 4 species of rocky bryophytes is Bryum funkii>Didymodon constrictus var.constrictus>Hyophila involuta>
Eurohypnum leptothallum, and the difference is significant. The water holding rate of the 4 species of bryophytes is
Eurohypnum leptothallum>Bryum funkii>Hyophila involuta>Didymodon constrictus var.constrictus. (3) The soil and water
retention capacity of rocky bryophytes is affected by its own functional characteristics and site environment. There is a
significantly positive correlation between the soil fixation rate and dry weight of bryophytes, and the water holding capacity
is positively correlated with the dry weight and biomass of bryophytes. In conclusion, from the perspectives of soil fixation
and water conservation and ecological restoration, we should strengthen the control of rocky desertification in bare land and
grassland. In addition, Bryum funkii and Eurohypnum leptothallum can be considered as the pioneer moss for ecological
restoration of karst rock surface, which can effectively solve the problem of rocky desertification in karst areas with large

areas of exposed bedrock and improve soil and water conservation benefits in karst areas.

Key Words: stony bryophytes; water retention characteristics of soil; influencing factors; habitat; karst rocky

desertification
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SR R R R RAB R R HORIE AR 221 B2 K A BER R T v 45 A 4 SRR ) 11 A R R
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TR X, MR AR BR R 26°22'—26°23'N  105°45'—105°46'E,, 14K 1140—1180 m, J& T3V #AHF i J5 2 XU T /<
e AR 151 °C L AR FK SR 1390 mm , AFBUR N 5511.5 °C, JCRHHIZY 301 d, 4F H BT A2 1164.9
h s FE LUK N, B EO AR AR AR LURRE 52 R R ORARF AR L AR 2R
T AR R FEAN TRACKRE ) WEITRRIX A BE A AR b R A TR [ AR AR SR P
PR 4 FpAz BRI PR FERFSE XRG4 R SO AR R AR Ry Rt 28 BIF S DX Bk S B BF 9% T B 40 4
WIS, TR E R A D30
1.2 W55k
1.2.1  FRahcREEM AL

WFFET 2018 4F 9 F HEATAE S ZEFNRE SR AR DEIRCRR 3 Rty FE A T AbR 4 Fp i B 2R B2 R g
BT BE 1410 mx 10 m B, ZERE M REHLASR T S RUBRRIA AT 5 A 1 mx 1L m BOREDT A REAR S
BACFMER 1 Fs . BEAVMEIT A 10 emx 10 em BYERAE (7 A FLAE 10 mmx 10 mm F#E ) EATREDLRAE
TERRS/IMETT U RAE 25 ANRE SR FH RS IR 8 5 68 56 B2 B B B A A7 b BRI BB R AT a3 T
B T e A RIS 5 AT BRI AR 1S 0, DU SR FH O 125 23 S SRS ) 8 8 1 5 B8, O /N T8 18 AN ) 5 B 1
o300, R BRAIE AR AU 2 S B i SRR W) AN 7 Y 38 f 40 2 5 SR AU 8 T 10 R0 A
R, [T, P 5 2 A e T 55 7K M A e Ay, IR0 SR it G o | 5 B BE A TR AR, R AR
500 AMFE A AT F1 S F B TR .

2505 5245 HH 52 JK 8 ( Eurohypnum leptothallum ) W EL#E ( Bryum funkii) 4515 H%E ( Hyophila involuta) |
P X} i &€ J5 AR B ( Didymodon constrictus var. constrictus ) 4 Fh # B AL W) 0 AL AORh, & #E A4 35 R S ]
Magdefrau K.(RI7-priE > SRR IKRERRL  REE I8 , ZEAS PR A3, 40 By, K R4 | i IR
WGV TE B AR IR YR 2 B E AR BB, BRIV AR S
B NEER] JRHLEE R AR AR AR RN ZE BT, 0 SR D s AR XU B TS R NEERL AR A 2R AT,
B AR

x1 HHERER

Table 1 Basic information of sample plot

A THYFE HAWEER
Habitat Plant species Rock exposure rate/%
b B EL (Setaria viridis) |15 338 ( Sonchus arvensis. ) .4+ ZE ( Origanum vulgare ) . K% ( Erigeron 9

Bare land acer) F-HI B ( Plantago asiatica ) %5

EiHh ISE K¢ Imperata cylindrica ) | F1 % Wi 4£ 46 ( Anemone hupehensis ) | WY 24 7 ( Dendranthema 40

Grass land indicum) /NEHE( Conyza canadensis) A% ( Eleusine indica) %5

T AR T ( Elacagnus pungens) ™8k ( Boehmeria penduliflora) €78 253 ( Caesalpinia crista ) JK 75

Shrub B %% ( Rubus tephrodes) /N 8% ( Rosa cymosa) T ( Lindera communis ) %

TRARK M B ( Castanea mollissima ) ¥ JEFM ( Cladrastis platycarpa) | FP A ( Celtis sinensis) . & W 60

Tree forest (Toona sinensis ) %

1.2.2 HaEYE L Rk

(1) BEAEYIRK R Rk APl e

FEZ N 4 FIAEEISRIT (Y36 KEE | S0 FUaE A5 MW b B R X 04 6 S AR Pl 4 B L SR AR i
WK EEAEY 505, SEEYNRKE AR KRR E IR HE I TIE K &S S8y 7EK iR 24
h 5 K B REAE Y T20 W% 8 K AR R R T K B A E T 65 C Ay LA ot
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Table 2 Basic indexes of four bryophytes under four typical habitat

b BRI A s AR LA
Habitat Bryophyte species Life form Coverage/ % Moss d:'y welg};l / Bmﬁmass /2
(x10°kg/hm?) (x10°kg/hm?)
b Bare land E ZEYUHY 72.67 9.40+0.86Aa 6.86+0.97Aa
B NS 61.67 3.4420.36Dd 2.11£0.16Bb
H BN 28.00 6.360.27Ba 1.78+0.18Ba
D INEHY 35.00 5.79+0.52Cd 2.02+0.07Bc
L}l Grass land E ACHIR 80.00 4.96+0.41Bd 3.97+0.51Ab
B N 53.67 3.74+0.25Cc 2.01+0.25Bb
H B NG AY 28.00 1.89+0.52Dd 0.54+0.18Cc
D N 57.33 7.73£0.75Aa 4.45+0.71Aa
J# )\ Shrub E b 81.67 8.01+0.77Ab 6.50+0.67Aa
B N 59.00 6.32+0.51Ba 3.71+0.05Ba
H BN 26.33 4.70+0.33Db 1.23+0.11Db
D NGRS 53.00 5.25+0.34Cc 2.77+0.03Chc
TR AR Tree forest E YA 67.67 5.13+0.40Ac 3.51£0.74Ab
B NGRS 43.33 3.89+0.46Ch 1.69+0.35Bb
H BN 39.67 4.59+0.33Bc 1.79+0.35Ba
D AR 79.67 4.59+0.65Bd 3.67+0.61Aab

E N SCIKEE B S SE HAE  H BB AR ; D Sy e
FREFR IR AR AT R Tl 5 B A ) 26 B 22 [ B 25 57 (P<0.05)

pcid

1 8 JEULS Rl RS R 3O Al R AR 58 R AN Al & SE R Z A1 28 5 (P<0.05) 5 /NE

WC=WW-PW (1)
we

WP=—"x100 2
p*100% (2)

BM=PWXC (3)

L We FoRFkE (kg/hm®) s WW FOR B 8 IR H (kg/hm®) ; PW £l T 5E (kg/hm® ) s WP FoRFik %R
(%) s BM 3 EW i (kg/hm? ) € JoR E BRI (kg/hm)

(2) HEEAY A L AR E

B o3 B RT3 60 H A REGH , ARt H R, B R b, R A R I - RE B
WARHL

SpP = % x 100% (4

. SP FR I+ (%) s SW K[ 8 (kg/hm®) s PW Fms i+ (kg/hm?) .
1.2.3  Hdasba

A EXCEL 2010 #4785 e it (2 T IESHOE A B H iR f 53 W i 55 MER,
SPSS 18.0 Xf£1 /£ H EEAEYI A0 ) HEE T K RKR 8 | R R 22 R T, T
HE— 2D A0 A B EAE AR R R AE BT R R (Y A Rk e T 4 22 57, DL A R A R 2R R 2 R R DR AR
T R R KR FEACRAE SR AS B, ] STATISTICA 10.0 XA [ AE BE 2R R 44 A & 2 A ) 11
AREARE S AN [F] 75 BT G [ + 457K B 704 1 R B30 04T s 3R CANOCO 5.0 X s BFAR ) Y [] %
FIE K A5 SARPRIE AT ICAR 20T (RDA)
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4 Fhofy A= BB A A 04 18] = oA R X U A SRR o > G I LA > 55 KR > IR A [ A s R R
HY FE I ELAE Ol 8.85%10° kg/hm® J& A BT HE MY 2 £, [+ R AR TR AR M A 1 35 K EE, 2 0.85%10° kg/
hm?, FE BRI A A 35 v, AR I 1A R S A e oRT B [ B O S e A B R 25 5
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E1 AEEBEXRET4IMHEEEONE LS
Fig.1 Soil fixation capacity of four bryophytes under different habitat type
AR KRG FhEF R R A A BRI A R [E] B a4 2 18] (4 22 573 1035 (P<0.05) 3 A [a)/INE FBE /R AN [ AR BT 28 0 T[] b 5 AR 4 =2 ) 119 22 5
.35 (P<0.05)
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HEFE ) 1) - 227 (361 1 8 S A > B > VE A S TR, 4 Filfy A 25 S EAR ) 14 SF- 25 [+ e s IGO0 e B AE > 2R
%o 147 88 S AR o > 35 I b B > 95 IR A (5] 2)

TER RN B M PR AR ST 4 Bl A= B aEAE ) 10129 [ 1R A, H 25 5 3 (P<0.05) s TER- 4 Fhfy
A EEERL Y I [ 1R AE 25.74%—141.68% 2 8] s FE Rt vf 4 Fh 5 #EAE 9 04 [ 1 6 AE 32.14%—237.06% 2 [7]
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T[] - R HYR 25 R AE Y [+ SRTE 19.50%—76.78% 22 [1] , 3 10 iy #8570 B s A= B 28 80 Al 181+ R e v
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Fig.2 Soil fixation rate of four bryophytes under different habitat type
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Fig.3 Water holding capacity of four bryophytes under different habitat type
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Fig.4 Water holding capacity of four bryophytes under different habitat type
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FEFETR AR FE T ELAE R K S R AR 2 A T (0 AR X 1A e SR AR Bl ZERR LD 4 i A BRI R K
A 0.86%x10°%—1.42x10° % 22 1], 36 IKEE /K S f i I 5 HE 3 M B Y22 5 .35 (P<0.05) . FEH |
o 4 Ffof A B R I KCRTE 1.00x10°%—1.43x10°% 2 8], H L B 3525 5 7ERE D 4 Fof A= B s )
FIHREKFRAE 0.99%10°%—1.23x10° % 2 [A] , 357K F i i 1 2 56 KB | FLUE: TE I BLEF | 45 IV i & 119 45 /K SR b
%, TEFRARMRH 4 Fify A B HEE Y IR KRAE 1.27x10°%—1.66x10°% 2 [8), H T B E 2= 5, 75 4 Fha: 552k
R 4 Py Az B EERT - 2045 7K 38R TR AR > Bt > THE DA SRR

EIREE IR RTE 1.23%x10° %—1.43x10°% 2 7], 55 M ELEE AR K RAE 1.00%10°%—1.66x10°% 2 1],
I Y5 1 B [ 4K R AE 0.96X10° %—1.27% 10 % 22 [8] , 42 Xof 14 28 J A5 i (1 437 7K 6 4E 0.86x10°%—1.37%10°%
ZIa], H 4 sty PR B 2 R AR,
2.3 AAEEERY A L RKEE S 025 S RO R R

AR5 R FH 2 ERBE 2 R0 AT kB8R T A4 B R EAS R AR BE 28 T 25 4 [ £ RK e, B [REE
B, BRI BRI 2R A T LRk AR ) 22 K, IRIEE S 456 3R 3 A 4 w A TR RS HE A I A A
BRI N A A R P [ 4K B8 0 a] ) 5 PR R B8 fize Ry 5.37 , SR B P RR AR BE 2R T S R EAR M 1 [ ¢
KAENZEREK, HEF AR E(P>0.05) , #a S5HEAMF A 5288 4 F B et i [ Rk aE s a5
FCHE B il , RIAHLE A B L HKBE I ZRARE

IR EE 5 A M b B 1 [C R B dRiie o 17.05, Hi 22 5l i 3 (P<0.01) ; 38 JKEE 5 v I FLAF 22 1] (1) 5 [T
PR B K 8.80, P 2 22 [A] (4 [ + 4 /K %25 5 3 (P<0.05) 55 I BL#E 55 i b 1 88 J52 4% b 22 i) £ 2 [ 5
B, HERFRRE,
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" 0r 0k
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Fig.5 Soil fixation and water holding capacity of bryophytes under different habitat type
®3 BEEWELROKENRFIRIEEE
Table 3 Discrimination distance of bryophytes in soil fixation and water holding capacity
BR GR SR E B H

GR 2.72 0 — — —
SR 0.32 4.44 0 — — _
AR 5.03 2.99 5.37 — — —
B — — — 8.8 0 —
H — — — 17.05 5.13 0
D — — — 5.57 1.16 4.39

BR: #fh Bare land; GR: B H#h Grass land;SR:YE}l\ Shrub ; AR T AR Tree forest; E; YT Eurohypnum leptothallum; B AR Bryum
Sfunkii; H. 25 i b Hyophila involuta; D 2 I o4 A2 5 AR Didymodon constrictus var. constrictus
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Table 4 The difference test of bryophytes in soil fixation and water holding capacity
BR GR SR E B H
GR 0.271 0 — — —
SR 0.908 0.122 0 — — —
AR 0.095 0.238 0.083 — — —
B — — — 0.024 0 —
H — — — 0.002 " 0.091 0
D — — — 0.076 0.603 0.125

* FRIRTE 0.05 AP (BUN) b 28 57 i3 5 + FRIRAE 0.01 A (XU 1 25 5 b b 3

N T RE—RTT 4 FhASETUR 4 Ffy A 35 SER ) (9 18] B MK RE D G 22 S A
Wi e AT K R A SE AT UCAR 0T (RDA) o S5 2R R I (T] 6) , £ BRI 1 55 1 P ol A
SRR Ay A e B AR B (o] e Ay | LA A e AR ) A ] R ] b SR TR OG0 A A B A Y TR
Ay XA A B AR A A ] e R R B BB VR, A A SRR B T B A YR S A A S A
L BES YIS IRERTE SN PS5 T

e PRI 2R, Xof A 2 7 A

1.0 1.0
R °BR Fkx GRo
H
E
— PW —
5 3 D
% ARO A S
o o
5 BM 5 AR
@ B @ o
o [e]
o SR
GR BR .
° BM
SR PW
-1.0 -1.0 we
-1.0 1.0 -1.0 1.0

Fig.6 Analysis of water holding capacity of bryophytes and redundancy among various factors

RDAI (81.16%)

RDALI (73.71%)
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BR:#}b Bare land; GR:®# Grass land; SR: ¥ M Shrub; AR:FF KM Tree forest; E ;5 JKEE Eurohypnum leptothallum; B T I B Bryum
Sunkii; H . 345 -1 b £ Hyophila involuta; D . o 145 2 Ji A o Didymodon constrictus var. constrictus ; PW /4 T Plant dry weight; SW. [# +

1 Soil consolidation; WC. /K Water capacity ; BM .4 ¥)+ Biomass

3 g
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PRIME 1 & BRI e B A R AR L 3E LA AL AR 8 PRI K A BB E T HAR
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