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Effects of artificial Cryptomeria fortunei forests on the plant community and water
content of a Polytrichum commune bog in a karst region in southwestern Guizhou

Province, China
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Abstract: Moss bogs dominated by bryophytes play important roles in the maintenance of biodiversity and water resource in
karst regions. There is limited knowledge about the effects of artificial forests on the ecological functions of moss bog
ecosystems. To understand the effects of artificial Cryptomeria fortunei forests on the plant community and water content of a
Polytrichum commune bog, we chose a typical P. commune bog in a karst region in southwestern Guizhou Province to
conduct field surveys. We found that, 1) the artificial C. foriunei forest negatively affected P. commune communities. The
cover, average height, and species richness of the P. commune community decreased significantly with increasing density of
C. fortunei. 2) Surface soil contributed most to the water content of the bog ecosystem. The C. fortunei forest significantly
improved water content in the surface soil in the dry season. High-density C. fortunei forest significantly reduced the water

content in the surface soil in the rainy season. The C. fortunei forest did not affect the water content of the P. commune in
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the dry season. Low-density C. fortunei forest improved the water content of the P. commune in the rainy season. 3) There
were seasonal variations in the effects of C. fortunei forest on the water content of P. commune bog ecosystems, i.e., a
negative relationship in the rainy season was noted, but this shifted to a positive one in the dry season. 4) The C. fortunei
forest was beneficial for maintaining the stability of water content of the bog ecosystems, especially when the density of C.
Jfortunei was not too high. This suggests that the effects of artificial C. fortunei forest on P. commune bog were nonlinear.

Water content of the P. commune bog can improve if the density of C. fortunei is reasonable.

Key Words: karst; planted Cryptomeria fortunei forest; Polytrichum commune bog; plant community; water resource

conservation
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Fig.1 Sampling sites in a rainy season and a dry season
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Table 1 Plant species recorded in investigation plots
13044 Chinese name $IT 44 Latin name 13044 Chinese name $I'T 44 Latin name
& R Polytrichum commune Wk 22 i 55 Cyanotis arachnoidea
e B Sphagnum palustre At Lycopodium japonicum
N Hypnum plumaeforme VN Roegneria kamoji
Zhe Polentilla chinensis A Deyeuxia arundinacea
B Anaphalis sinica R Leersia hexandra
PNiiEA Hydrocotyle stbthorpioides FLER Poa annua
i Lysimachia christinae
HEFTZE K Hemiphragma heterophyllum
AN Al Haloragis micrantha
T Neanotis hirsuta
1.2 Hdlahba

YIFh S5 G % (Summed dominance ratio, SDR) 38 12 23 55 8 Fl = B 11 A A K 7 NS ) A BE V% vh

ORI A v (L Sl
SDR,;=(RC;+ RH,)/2
A, RC,= C,x 100/ X C,;RH,=H,x 100/ X H,

P RC IR i BIAIXS S5 5 X CONREE T I YR S5 B Z s RH D WIFR © BOARXT R B 5 3 H O RETR o
Fra YA BE M, FAREDT N A RN SDR Z AR 1, P Y SDR 8K, RUIZ Y R TERE hidk b
o PLFFhE) SDR ZZAL A5 BER SR . ATFE TG A BERY SDR 14 BRI A5 A2 A Y — R

TR R AF K B BRL T AR 4 R BE T (CAE W, B g/m?) s FREE SR (A RRER 2 L e e o
B3R B B (L p, BRI g/em®) o I R EEAEY) o AN T T 2 R BB KR IE R s HRJE 1
AR AT R R AR (ICHE R)) o 4 Rt R 48 8 35 K 3RO B T AR ) <8 R 88 5 /K o (i
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Fig.2 Effects of Cryptomeria fortunei forest on the cover and average height of Pogonatumin flexum communities
LSR1 ; 125 B <3000 #%/hm> BT Z=RE D Sampling sites with a low density of Cryptomeria fortunei forest ( density <3000 individuals per hm?) in
a rainy season; LSR2 : Bl £2 % J& > 3000 ¥k/hm? i T Z= #E # Sampling sites with a high density of Cryptomeria fortunei forest ( density > 3000

individuals per hm?) in a rainy season
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Fig.3  Relationships between the density of the Crypftomeria fortunei forest and the cover and average height of Pogonatumin

flexum communities

TE KRBT Y YRR, AR AT SRR T, & R 8 IV R RIS (R4 A ¥
SDR) BeA7 . E AR AL, BIVMIAZ IR < e B A REASJZ AR R A DL S st o B0 8 i (1 4)

12 — _
L 0.6 [
- !
Ny
éﬂ 10 ;
g 1 . 05 F
§ a S NS
= -_T
#s ® 5 | '
§ S x : 0.4 - !
5 2 i NS NS
B2 S —_
E5 6 b o '
3 = s | —=
25 €S 0sf
& o 3
s 4 ~
E 1 )
2 ' ¢ “ 02
1
L L L 0.1 b L L L
CKR LSR1 LSR2 CKR LSR1 LSR2
FEH: Plots

E 4 #IZMEN LSRR EME XS SDR MM
Fig.4 Effects of the Cryptomeria fortunei forest on the specie richness of Pogonatumin flexum communities and the SDR of P. commune
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Fig.5 Relationships between the density of Cryptomeria fortunei forests and the specie richness of Pogonatumin flexum communities and the

SDR of P. commune
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Fig.6 Effects of the Cryptomeria fortunei forest on water content of the Pogonatumin flexum and surface soils
LSD1 : WA % i <3000 #/hm? (T ZEFEH Sampling sites with a low density of Cryptomeria fortunei forest (density <3000 individuals per hm?) in
a dry season ; LSD2 : A2 % )% >3000 #/hm? ()T 2=k Sampling sites with a high density of Cryptomeria fortunei forest ( density > 3000 individuals

per hm?) in a dry season
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Fig.7 Relationships between the density of the Cryptomeria fortunei forest and water contents of Pogonatumin flexum in a rainy season and
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Fig.8 Relationships between the density of the Cryptomeria fortunei forest and surface soil water contents in a rainy season and a dry season
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Table 2 Water content of the P. flexum bog

KR HEKE EREETKE Pk
Water content of surface soils Water content of P. flexum ARYHK b
FEHb* E—— P, : P Water content
Plots MR aKh fitf T EFINS of the system/
Natural density/ Water content/ Fresh weight/ Water content/ (kg/m?)
(g/cn) (kg/(0.15 mx1 ) ) (g/m?) (kg/m?)
CKR 1.12+0.11a 134.2+13.6a 1255.8+41.4b 0.66+0.02b 134.8+13.6a
LSR1 1.00+0.12a 101.3+14.9ab 1987.2+132.7a 1.44+0.12a 102.7+14.8ab
LSR2 0.95+0.14a 80.2+9.0b 1274.9+68.8b 0.88+0.06b 81.1+9.0b
CKD 0.92+0.12a 66.0+6.3b 1293.0+148.0a 0.65+0.18a 66.6+6.4b
LSD1 1.28+0.12a 91.5+4.9a 1686.1+181.2a 1.12+0.15a 88.1+2.5a
LSD2 1.33+0.06a 108.1+3.8a 1346.5+126.1a 1.00+0.04a 106.8+5.3a

# CKR/CKD ; Control plots in a rainy/ dry season; LSR1/LSD1 ; Ml #2 %% & <3000 #k/hm?* (5§ Z/ T ZkEHL Sampling sites with a low density of
Cryptomeria fortunei forest (density <3000 individuals per hm®) in a rainy/ dry season; LSR2/LSD2: Ml ££ %5 J¥ > 3000 #&/hm? () F§ 75/ T =4 4y

Sampling sites with a high density of Cryptomeria fortunei forest ( density > 3000 individuals per hm?) in a rainy/ dry season

EREESKE AR AR EEAIAZ PR AL T AR < A o i BT < i 8 5 KR 0 R T X A M A 5
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50 HEAH LU, WA 20 A DX 222 KORG85 KR SRR RIS KR G R 8 5 K i ML R GE K
AR S R B (R 3) , UEWIMIAS MRAT M T 4f 4 A BE TR R K D RE MRS E IR . i) b, X 235 R )=
FIEE KB MARGRK B E VT (R MR s MR I (R 3) .

®3 FAEEWEZATEREDFERBNTRAY

Table 3 The coefficient of variation of water ratio ( WA ) and water content ( WC) of the P. flexum bog under different density of C.

Jortunei forests

AR5 Z B0 The coefficient of variation

i

Dernity of the €. fortune GREAKT  FRTEAKE RELHAKE SRkt Ak
’ WA of P. flexum WA of surface soils WC of surface soils WC of P. flexum WC of the system
YR (% BE=0) Control (density=0) 0.016 0.262 0.408 0.308 0.405
RS (0<% B <3000 #k/hm?)
Low density (0<density <3000 individuals per 0.017 0.229 0.194 0.214 0.191
hm?)
LR (85 i hm?
i1 (R52>3000 Hh/hm) 0.0003 0.003 0.239 0.135 0.237

High density (>3000 individuals per hm?*)

3 HFig5ig

4 VU i 1 SIS VR VPR T B AT T AR e (R SRR L DX, AR B HOR RS YRR . M2 B R A AR TE
fiE, R UL REAEEE VR R AR R P AR K ARG R B, N TR AL I W 008 1 L0 100 4 e AR W e v 1) 26 1
Y- 247 v 3 4 B AG 2 25 T 8 I 25 1 B i 8 R 55 4K 1 L DX R SR AR J2 B B FIAR T S E AR MRV
TEAFE 45 AR O SRR e Tk A2 VR PR AR v 40 A A RS X3, AP ( TE I 2 AR ARIA S A T %ot
MR EESAR PRV SN A5 R Y T TR 2 2R LAY
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FER IR ARBIESE R B, FRIMIAS J5 4 K BE RSP REVR () PP 22 R 25 TR, Sk A A8 Ak T B8 23 % 4 % i
KRR E TP A S . EHLA BESE & PRI AR S 32 002 = 36 1 ( Hoenimnema roesleri) f& 3100 0 P I HED
WIAZHAR S BRI RETS B TR ECT BB AN T PR A8 A, — B IS MG 32 3 TEWT i T IR =28
SO T BRAR 1L TR SR SR AL R E AR S R 25 b AR 9 B 5 — S SR AR A B B i, B . N TS ARkt
MRT 4 R BEAE PR EVE A TR 20
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