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Fig.3 Bryophyte effect change curve over time
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Fig.4 Microscopic observation photoes of soil surface under different treatments after short time with 20 mm heavy rainfall
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Table 3 Classical model simulation of soil water infiltration under different bryophytes

Horton A B & Y

Philip A B 5%

Kostiakov A B 1571

mEL R, Wil FBE Ko SH o AWEE L, ah ok o
ABE  ABE  BRER USTE SN Y RS T
KR # 1.968 0.233 0.497 0.942 2.175 0.009 0.868 1.186 0.543 0.885
A 1.750 0.236 0.572 0.871 1.740 0.052 0.838 0.939 0.456 0.824
TAIEEE  1.243 0.206 0.341 0.923 1.712 0.039 0.889 0.916 0.471 0.880
JINA R 1.218 0.273 0.229 0.832 1.996 0.095 0.847 1.061 0.401 0.837
#+ 1.279 0.208 0.451 0.866 1.466 0.058 0.833 0.796 0.433 0.811
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Fig.5 Correlation analysis between biological characteristics

and infiltration characteristics of bryophytes
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Table 4 Singh’s entropy infiltration model simulation of water infiltration in soil covering with different bryophytes

ab E-Horton A5 4 E-Philip A B E-Kostiakov A #1121
KR B 1(:)=0.20740.675EXP(—0.029 87) 1(t)=1.5301 "% 40.207 I1(t)=1.530¢ 7%
4 B 1(:)=0.19040.597EXP(—0.028 41) 1) =1.414:°% 40.190 1) =1.41417%9
BB 1(t)=0.188+0.529EXP(—0.026 0z) I()=1.383:""+0.188 I1(z)=1.383:""

Pag: s 1(t)=0.242+0.673EXP(—0.025 07) I1()=1.804:" " +0.242 I1(1)=1.804¢ %Y
#+ 1(:)=0.16840.498EXP(—0.025 91) 1(:)=1.124:""> +0.168 I1()=1.273:%%
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Table 5 Relative error between simulated infiltration rate and measured infiltration rate

ib AB MR 2E/ %
Horton & %1 Philip #& %Y Kostiakov 5 I E-Horton #& %l E-Philip 5% E-Kostiakov f& %l
FIK B 12.758 20.528 21.716 108.903 119.552 41.955
4 16.816 18.151 19.623 94.072 108.558 35.511
PRIV =R 13.193 17.495 19.623 100.119 118.888 41.293
/N B 18.528 18.151 19.896 90.886 111.077 36.794
# + 34.411 29.986 30.641 101.844 113.062 48.754
3w KTEHMYZHBHE LHEKIABRUN. 5

3.1 BEEHEYMNHFLIKINENEZIE

i BFgE Al 15 T 240 20 mm SR K G K2 E 5
HEAE Y K o AN BRI L W BORA) E EE A
MM T AB R 2,8 2), s A" B HRE .,
T 3 20 S 300 1) Bl g b 5 7 26 B R R R v
WILEE R A SN T 60 i HEEHA =
BaE e B K A ) 0 RS B L RS T R
T3 R, JE K AR I A F A IR ) 5 3 BB ST IR B T A
MYE T HRZ RN A B HR ., —Jr i, & #
W) 7 5 A - HE S 2 AT B 5 R K T b i R
2 A S RURL 25 K s A R Y 25 SR AT B 1 D) 42
B K 5 22 )2 - HEORRL 42 A8 /N L AT A (AR 1 36 2 7= A
Yy iy BH %€ A+ 3L AL BRI S B B (F 4,
50N FE A B0 00 2590 IR 45— B0, W B LS L 1 RRAE 2
- 58 A 4 8 e 3 7S /0N i 5 ) FL B AR B0 IR FLBRUZ
BRI T8 1 om J5 & 25 | ml K 32 19 W% ) g A
62.03 JaZBR 10y 344 5, R AEWEE L IE N KT
Bk T RN BURMEE L SO, B R
BTG E TR B XIK 53 A% 77 BLRHVE T (2 3% BE
AR /N Fom B K N & 8 A Y B AS L3RR 2B
BREE AR VE K AB RN ., Warren B 5% 32 BH 4= ¥y 4%
B WA BAE 4 48 25 B K 0 A B B K TR
W2k iz B ZE AL A g e B EE A W AR AT
DL3E 3 W 7K B K BHL 1k K 2 #E A HE AL BR R 9 B
B HERERHYZ R — R WIES R RE R
Wy S S5 A 5 D AR o b P AURL A 2 R S BN A s /N T
WK Ay A . HLBURL 4 HEFLBR A L A B PR, AR
4025 A Y R AR AL B A, WA T K R
BT L B R 8 2o B R K A AR Y B T T
i ABRE K AR R BN W 5 B R AN B
M) 1] 7 Ay & 85 A 0 2 X A 14 52 ) R B A ) 1) A
FERAG 2 M T s A I 2E . DI 4 JE I 20 mm
5 P K 5 2 )2 7 15 B B R Y 7R A8 il AR AR AR
JO7 A BEL RS 8 3 22 7 A B 4% 7 AR kK A3 A B RN

Eigel, Moore % A [ B 5% 45 16 15 3] 4 58 ¥y B 45 B2 X
BRI AT 4 52 ) SRR 5 A PR 3R 1 52 e, L A
BT 80 W A A RFE— 3

HEEHYE 5 N K AN B RRIE N B e Y R
SFRHEAS R B A B R . AR 20 mm 58
KK A4 Tl &EAE 20 0 K 70 A8 7 AR 2 3 5 BH g A%
N EA 25, — T T AN ) AR ) A S R R KR
YR 32 )2 Y EUIR R AE BEL A 7 A 1 B 25 R ) /0N
A 22 5 AH R AR ST o KO 8% | A4 75 6F AL
GER/INAEE 4 P& B S5 T R 2 U LR 2
SN (B O A B R T EORE % 1AL R
F 5 Jo I i 3 7K T AN (] 5 AR A B S 1 L R R A
FRRAE . 53— 5 T, 5 A [R) 5 S A ) J2 40 BE BHL6% 12 3%
KIFANBH K, /NI EEIK I AB DA HERON Ry L %
B BORR 2 R e A T R R L AR RS R K A
PRAAR Z TR 1 25 Bt Ry 7K 43 A8 2 1L 3 /) A 6
TL AN IK FRARAN Ty T W8 A 1) K )2 BB K 73 A8 5 i
N HIFGEE BEA ) A K B B 38 1] DA SE 4K 7 AR A O 1Y
], B A5 RIS I, RO B R A BB T IR
0—20 min VAT HER S F.20—30 min DABHAF 7K 43
NB T IR AE W1 RO S8 R 2 5 8 R AR 1A 22 1)
1Y 25 B K A3 A8 4R Ik GE T L B R AR W B#EAT , ROR
5 TR L R I 7 S R A A T AR 45 PR R R el T
SRR I ANB S T AR T B 5O AR 2
0 0 7K A6 45 PR 3R 1) 5 o HG 3R 2 T8 ISR % AT 1Y
KIZBEEG LK A%, B L 3K 0 AR
O I REL A5 2540 07 2 S S L TR SR A AR ) AR 7
TRV W 7K S8 (B de R il AR R 2 5 2 BEL AR 7K 0 A8
B RO BB 3 (18 5) . X SEF 58 4518 5 | A5 A
FONFIME B S N, RIS A W 2
B SR T 5 e B K o AB SR R R
32 KGNEEBESH

W BRI R Z W B e Y K A
B AR B AR S50 & s R ORI T
Singh A BB (R 5)  HXF 7K 40 A B B



5 43

WRBK WL 25 < S I R A K T 8 52 48 3 35 BF K 00 A8 RRAE B HA B A 41 9

JEBEOR AN = M LR S T AT LR A E-
Kostiakov AB AL, 5 395 % A F) H] -4 5, XF
FEBIE 5T — M A8 7 R RV A8 T R X VD + R+
2 TP a5 o7 S S 1R K Or A R AR A B A R
e+ P AR E SR — RS T R AR X R 25
WA 7 BN BT S5 e IR R — B . Bl Singh
R A2 7 BRI 1 TE S BR i A K 0 17
DL 1) 1 M 1 - S 4 K o A B A R BE HIL A
i, FH AR Y bR B R s A B R B R0 A, —
ANARE 3R R B8 ) P B 4 02 08 R Dy I ()
14 BRI, 4 A OC S 80 A8 LB 4T oD B
Burgy 1 Luthin #F 58 & 3 B A8 7 AH X 24 2] /9 £ 5
(2T Ry b3 ) /N A (12,19 m X 6.10 m) L,
A B fe AT AR K A2 A6 L BT DL 30 3 s 56
RHERAE S HOR B8 A A8 o A8 L 4 h 5
IEARE 9B J7 FE BB E AR X iR 22 R, 22 il
JrFEH Horton AJB RN 3% 2 2 55 7 BE AR Y 1) + 15
KO AE TS RE WA AU SR B A I O Horton A RL
2R PG BIRY AT LU IR K 23 A B R HAB AL S B H,
AP EREE S AT A R R kO A A L
WFIE S5 16 R WY LE W) 45 B+ 330K 73 A8 o 8B40 48 1)
Horton A& AL RCR B 47 55— B, 1M Kostiakov
R g ol 2 B A5 A, ol 3 30 1 52 I B R A A L A
IR Y L SRR D BARZ B A 5 S
B AR A A 5 O AN R e O R R
Philip B8 47K 73 A B i B B OCR B8 [
Philip #8876 2 o B 34 5t 4 3 0F A BUK 518 F 5k
P30y AR, HE T T R -2 A T AR IR
I R B - HE L BT LA B AR B A
25 E TR . ] Horton A RIS & 6E MG Y 8L 3 & 1%
KA AB S RO A, T Philip BEAIEERL + A2
ORI s NG ZOR A S 1§ 00T . O 1 (4 n] DR
i E-Kostiakov A B LA,

4 o5

(D) SHEHE, T4 Ea 20 mm #EFEFEKE L
HERZE W B Y ABRER IS RS A B
R BT AB R KT L (p<<0.05), ABHF
BRI AR AL 4 D A B RHE B L 4 s m T
7.65% ,8.56%,11.90 % Fl 3.75 % ; R R )2 5 & &
MDA R T LK £ A B X A 2 AR i X,

(2) REEEEHEMD KIS A B T2
PP - 8 32 2 AL B R AN /N 1T B 5 OK 428 8 L XD
RN KT & 68 Y )2 3088 BHLAS K 0 A BRI ;4 B &
BERE W) XF 7K o A8 7 2B A 0 B BEL A5 80 0y DR S A )

B R R 17 ELAT 25 5% 9 25 000 AR
AR RS AL AN K 3R 5 R G, 5 SR AR W) RS R
TEAH G IR A RECA K,

(3) RIEHE & EEAY T K AN B TR RN
2 A B R Horton B8 A%, 1 # 7K 43 A8 R H
Philip #5808 T8 4 #5005 B2 RN i B2 1 6 i )
Af LR H Singh 4 A8 77 2 E-Kostiakov ABEIAY,

[ 3 % x & ]

(1] KHIFE. 2020 4F 4 [ K 4 3 2 2l 248 M0 s R WoR . 3 =
S IRBE AR B0 £ 1 47 [EB/OL] (2021-06-08) [ 2022-
04-047. https: // www. gov. cn/xinwen/2021-06/08/con-
tent_5616233.htm K FIFH M 4 ,2021.

(2] AR ER KR EB I A T 56 T #E — 25 Jin A 7> e i 1 H oK
AR AR W 4 3 LR, b AR R S A K OR R
% ,2020(3):30-32.

(3] k@l Mad%E, {eh 5 AT RN A Esek
7K 53 W W AR A B HE 45 b 3 R M ) L A A 4R 2012, 32
(12):3902-3911.

(4] e sl i o 50 A e 0 A 55 L DX 3 B8 A 90 /K 0 W WA
AELTJ. 7K £ AR 3538 #2 . 2015, 35(2) 1 350-355.

(5] SREBLIRBLF B RESE, A8 0 R 3k 1 2 ) 45 BOR H R
E B HXF 3K 4r A i e LT e AR 25 27 31, 2021,
32(8):2875-2885.

[6] Williams J D, Dobrowolski J] P, West N E. Microbiotic
crust influence on unsaturated hydraulic conductivity
[T]. Arid Soil Research and Rehabilitation, 1999,13(2) :
145-154.

[7] Chen Ning, Wang Xinping, Zhang Yafeng, et al. Eco-
hydrological effects of biological soil crust on the vegeta-
tion dynamics of restoration in a dryland ecosystem []J].
Journal of Hydrology, 2018.,563:1068-1077.

[8] Eldridge. New frontiers in bryology and lichenology-
ecology and management of biological soil crusts: Recent
developments and future challenges [ J]. Bryologist,
2000,103(4) . 742-747.

(9] ZEHr o, sk, B Ak A W) T 345 2 5T il o LR
5[] HERB 2 . 2009.24(1) : 11-24,

[10] Carvalho R C, Bernardes da Silva, Branquinho C, et al.
Influence of dehydration rate on cell sucrose and water
relations parameters in an inducible desiccation tolerant
aquatic bryophyte [J]. Environmental & Experimental
Botany, 2015,120:18-22.

[11] Brunialti G, Ravera S. Lichens and bryophytes as indi-
cators of old-growth features in Mediterranean forests
[J]. Plant Biosystems, 2010,144(1):221-233.

[12] ZFgE0h, &S0, A4 00, 46 8002 7 R IX R 4 B 4
Rl i R JRE B R A K G e A 3R [T 0. K A R el Al
2022,42(1):63-68,76.

(F#% 23 70



