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Abstract: The lithophytic moss crusts can absorb water and nutrients from the atmosphere and grow on
the rock surface, and it has a variety of important ecological functions, such as promoting mineral differen-
tiation and vegetation succession. The use of artificially cultivated moss crusts for ecological restoration of
rock engineering wounds has a broad market prospect, and it has become the primary task to explore effi-
cient provenance cultivation techniques for the dominant species in specific areas. For this reason, in this
study, a well-growth and high biomass stone creeping moss in the northern foot of Qinling Mountains,
Brachythecium plumosum (Hedw.) B. S. G., was used as the research material, considering the concen-

tration of Rhodopseudomonas palustris (24 mL/L, 12 mL/L, no addition) and Chlorella vulgaris concen-
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tration (250 mL/L, 125 mL/L, no addition) to carry out a two-factor complete experiment. The cover-
age, newly germinated number and newly germinated stem length of moss were observed under the condi-
tion of artificial climate box, and the effect, optimum concentration and combination of bacteria and algae
were studied, so as to provide scientific basis for improving the efficiency of cultivation. The results
showed, (1) only adding low concentration of bacteria was the best performance treatment of moss crusts
growth., Compared with the control (no addition of bacteria or algae), it could increase the coverage by
14. 3%, the number of new sprouts by 61. 2% , and the length of new sprouts by 34.0%. (2) The concen-
tration of bacteria had significant effects on the coverage, number of new sprouted moss and stem length of
new sprouted moss. (3) The concentration of algae had no significant effect on the growth indexes of moss
crusts, and the interaction with bacteria had a significant effect on the coverage. Rhodopseudomonas pal-

ustris could significantly promote the growth and development of Brachythecium plumosum (Hedw.) B.

S. G., which should be considered and used for reference in the future provenance cultivation.

Key words: lithophytic moss crusts; artificial cultivation; photosynthetic bacteria; algae
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Table 1 Experimental treatments

) BEFELR A ERE 3 /BRI
%erilql Ak 3 Concentration of Concentration of
n‘ ml; . Treatment R. palustris C. wvulgaris
umbe /(mL/L) /(mL/L)
1 R1C1 24 250
R1C2 24 125
Il R1C0 24 0
v R2C1 12 250
V R2C2 12 125
Vi R2COo 12 0
M ROC1 0 250
Al ROC2 0 125
IX CK 0 0

TR FERBELBANE ; C RN EFB/DREBT 1 RRE
T R 2 FROR AR BE L0 RORA T, T,

Notes: R represents Rhodopseudomonas palustris, C repre-
sents Chlorella vulgaris, number 1 represents high concentration, 2
represents low concentration, 0 represents no addition. The same as

below.

1.4 HERWNERFE

(DFEE-EHRFE LT E 10 cm X 10 em 1
A7 55 53 100 /S J7 M6 19 355 B v g A, B A% R
TABREEET N 1A WA 0, Bt BB
L 100 B Wi bE Jr  de h e 5

MR FBCAEREE & FI7CE i M4 538 55
SR 9 AT 10 em X 10 cm [438 BH V. 58 7 6, 36
W2 Z8 X8 M2k 1 5 A J7 A% D 6 PR 75 &8 A U 1
S ZEAS K IR IR LA BIT o T AR B A AR Ty B A T AR
3 K 2R

B RFRAK AERH &N BEPLEE B 10 AFr



114 ERENG SF O 0 T RN BR T A AR A R A T 1891

BB bR R RO e A B BOE 3508 B D iz ke
TR R,
1.5 #HiEE

fifi F Excel 2019 XJ 5 g E 17 WAL B, £ & LW
FJ7 2243 M i F§ IBM SPSS Statistics 26 858 B
YE &8 ] Origin 2022 #8158 1,

2 G550

2.1 HEAMMEHLEREENTIE

A Ah B 5 Bz 56 R I i) 72 ks #4 (TRl 1)\l A
B LA AR T WIN L 45 A B 55 Ry 56 R H R RRE
T, 55 E AR R ER AR, R R 22
WHMEERK WA, BE 32 dJE& LAY
WA E W B EESE B, TERE W 16 KRG, a3
R2CO MY & #E 45 B o5 B 0n 24 m T H b Ab 38, 56 32
TSI L 750 TR 3 ) Ak B HC S B A S R T
X READ R 2% B4 b s S 0 VA R £ {1 B T B
ANERBEA 35 T PIAS T R S 4

100 - —=—R1C1 ——RI1C2 ——RI1CO
80
60

40

5 FE Coverage/%

20

0 1 1 1 1
8 16 24 32

1% B B [B] Cultivation time/d

B1 45 A B 245 By 5 R I I (] fr) 72 £k

Fig.1 Changes of moss crust coverage with time

in each treatment

L2 R g A (B 2) % W1 7R R 5 R L Ak PR
R1C2 fil R2Co 19 35 B 8 & & T 4L 3 R1C0., RoC2,
CK, H b3 R2CO 5 B fe iy » 38 8 1 90. 33 %6, X if
AR FE(CKO 19 35 8 5K, AR 79. 0090 . BN B B8 3 119
A B 55 B 243K F) 80, 00% LA by X T B 0 T 3 64 Ak
L BRALE R1C2 A1 R2CO Ab, HoAh4b ¥R S CK 35 TG
32 R, ULITRE R I SCAS AR vk BE T BRI
o A R R IR I P 8 T D G R R S A B A R

Xif #2453 R RO I IE S A B0 5 0 25 SR HEAG
¥ 25 SRR B3 (P =>0. 05) , 3 A2 07 22 20 (R R 42
R, Jr 22 M dh SR (3¢ 2) WL VH B 20 B0 e
14 VA 5 X6 5 485 Je 35 B RY ) B 35 (F =3, 695, P =
0. 045) 5 VF 21 {5 50 B 11 A0 /)N BR 88 A9 58 B A X 35

BE4E iy 35 BE IR i 2 (F = 3. 085, P =0. 042) ; ¥ 3@
JINERHE 0 VR JBE 0 S 4 B ) i FE TG B 3 S,
2.2 HEAMWNEHEFLAFHHE D

NS Kb BE S e 2 RO ) 8] 22 A i (8] 3)
A LLVE TR E N & A I SR R U &
R 2 1IN A, 15 I A R R A PR, SR ) A
Gz, Ab3E R2CO A Hr & G AR &
FHEl TV,

1001

He
&
&
He
="

80F 1

Ho
S3

o

60

40t

5 FE Coverage/%

20

0

R1C1 R1C2 R1C0O R2C1 R2C2 R2CO ROC1 ROC2 CK
4t Treatment
HOARE EARNG G/ 380K 22 5 B35 (P<<0.05), T,
2 I AR 0T 4 Ak 0 3 B 45 Bz 5
Different lowercase letters indicate significant differences
among treatments (P<C0,05). The same as below.

Fig. 2 Moss crust coverage at the end of each treatment

2 RRAPEELEEZEFEITER
Table 2 Analysis of variance of moss crust coverage

at the end of experiment

K% Factor SS df MS F P

HERE AN &Y 0RER7i 95
Concentration of

R. palustris

101. 556 2 50. 778 3.695 0.045

AR
Concentration of 80. 222 2 40. 111 2.919 0. 080
C. wvulgaris

S H AR A

Interaction

169. 556 4 42.389 3.085 0.042
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Table 3 Analysis of variance of new sprouting number

of moss at the end of experiment

K& Factor SS df MS F P
FERE FAW 8 Y 0N R7 3} 3
Concentration of 5.473 2 2.737 4. 247 0.031
R. palustris
INER B B
Concentration of 2.155 2 1. 078 1.672 0.216
C. wvulgaris
AR 5010 4 1.252 1944 0.147

Interaction
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Table 4 Analysis of variance of new sprouting

length of moss at the end of experiment

A% Factor SS df MS F P

TR P 41 S T e
Concentration of 3.973 2 1.987 4.185 0.032
R. palustris

INERBE
Concentration of 1.029 2 0.515 1.084 0.359

C. wvulgaris

SEHAEH

! 4,330 4 1.082 2. 280 0.101
Interaction
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