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Abstract; Field work, laboratory experiment, geographic information system ( GIS), and global positioning system

(GPS) were used to explore how microtopography influenced the distribution of Dicranopieris dichotoma patches, growth
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characteristics, soil fertility factors and microenvironment factors in the experiment plot in Laiyoukeng of Changting
County, Fujian Province, which is a typical representative of the red soil hilly region of China. The results were as fol-
lows: (1) The percentage of microtopographites increased in order ridge < upper slope < middle slope < lower slope <
valley in D. dichotoma patches. The ridge occupied 9.38% of the total area; the upper slope, the middle slope, and the
lower slope were almost evenly distributed (18.55%, 19.63% and 22.71%) ; the valley accounted for 28.43% of the total
area in D. dichotoma patches. (2) There were significant differences in all D. dichotoma growth characteristics including
plant height, plant density, aboveground biomass, underground biomass, and total biomass and part of soil fertility fac-
tors including organic matter, total nitrogen(TN) , alkali-hydrolyzable nitrogen( AN) , available kalium( AK) , and pH
value among the three microtopographies (ridge, slope, and valley) , respectively, and they tended to decrease in order
from the valleys through the slopes to the ridges, respectively, while pH value tended to increase in the same order. TP,
available P, TK, and < 2 pum clay content were not significantly different among the three microtopographies, respec-
tively. All D. dichotoma growth characteristics were significantly correlated positively with part of soil fertility factors (or-
ganic matter, TN, AN and AK) , respectively, while all D. dichotoma growth characteristics were significantly correlated
negatively with pH value, respectively. There was no significant correlation between all D. dichotoma growth characteris-
tics and other soil fertility factors [ TP, available phosphorus( AP ), TK, and < 2 wm clay content] (except for AP and
plant density) , respectively. (3) Surface temperature, temperature underground 5 cm, and moisture underground 5 cm
showed statistically significant differences between the ridges and valleys, respectively (P < 0.05). Surface temperature
and temperature underground 5 ¢m in the valleys were significantly lower than those of the ridges, respectively, while
moisture underground 5 ¢cm on the valleys was significantly higher than that of the ridges. (4) Microtopography plays an
important role in D. dichotoma growth characteristics and soil fertility. Microtopography especially valley should be crea-
ted to trigger the succession of D. dichotoma communities, so as to accelerate ecological restoration in the red soil hilly
region of South China.

Key words: ecological restoration, plant-soil system, microtopography, Dicranopteris dichotoma, red soil hilly region of

South China
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Table 1

Classification criteria of microtopography

in Laiyoukeng experiment plot

Sy bRt

Classification criteria

e N
Microtopography

A Ridge

3% Upper slope

TPI > 0.4 SD

TPI > 0.15 SD and <= 0.4 SD
13 Middle slope TPI > -0.05 SD and = 0.15 SD
Slope > 7 degrees

3 Flat slope TPI > -0.05 SD and <= 0.15 SD
Slope <= 7 degrees

T Y% Lower slope TPI > -0.3 SD and <= -0.05 SD

VW4 Valley TPI <= -0.3 SD

. SD EIE RN bRERE

Note: SD indicates standard deviation.
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Table 2 Main characteristics of growth, soil fertility factors and microenvironment

factors of Dicranopteris dichotoma in Laiyoukeng experiment plot

¥ i§his SEHIME PR 2
Factor Number Mean Standard error
=& Plant height (cm) 27 26.82 2.94
2% Plant density (stem - m”) 27 340.99 42.14
Hi I Aboveground biomass(g - m™) 27 533.08 93.87
Hi R A9 i Underground biomass (g + m™) 27 231.47 50.07
BAYE Total biomass (g + m™) 27 764.55 129.64
AP Organic matter (g« kg') 27 9.56 1.27
2% TN (g kg') 27 0.41 0.04
i fi# & AN (mg - kg') 27 38.82 3.46
4 TP (g - kg') 27 0.09 0.002
B AP (mg - kg") 27 0.07 0.01
440 TK (g - kg') 27 2.10 0.09
BAKAT AK (mg - kg') 27 12.00 1.70
pH 1 pH value 27 4.49 0.02

< 2 pm FPRLFR ML < 2 pm clay content (%) 27 54.53 0.78
1R E Surface temperature (°C) 232 27.64 0.30
HF S cm #R& ¥ Temperature underground 5 ¢m (°C) 232 26.42 0.22
HF 5 em {2 Moisture underground 5 cm (%) 232 15.02 0.35

® 3 RHENFIEXTEIRE R0 @R AL 5]
Table 3 Areas and percentages of microtopographies in Dicranopteris dichotoma

patches in Laiyoukeng experiment plot

F5E X Study area BEHL Patch
%
Microtopography T Area HE il Percentage M Area et Percentage
(m?) (%) (m*) (%)
B Ridge 101.63 14.41 19.91 9.38
3 Upper slope 182.40 25.86 39.37 18.55
Fi3 Middle slope 139.28 19.75 41.67 19.63
3% Flat slope 3.83 0.54 2.75 1.30
T3 Lower slope 122.85 17.42 48.19 22.71
A Valley 155.38 22.03 60.35 28.43

3t Total 705.37 100.00 212.24 100.00
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Table 4  Dicranopteris dichotoma growth characteristics and soil fertility factors among

microtopographies in Laiyoukeng experiment plot

¥ Factor

T HLIE Microtopography

B Ridge a3 Slope A Valley
= £ Plant height (cm) 11.64+1.12¢ 25.44+2.26b 43.38+3.84a

2% Plant density (stem + m™)
Ho_bAE W Aboveground biomass(g + m?)
M F2E#)f Underground biomass( g + m™)
AR Total biomass (g - m™)

A HLIE Organic matter (g - kg')

2% TN (g - kg')

BfH A AN (mg - kg')

S8 TP (g - kg')

AL AP (mg - kg')

S8 TK (g - kg')

HALH AK (mg - kg')

pH {& pH value

< 2 pm RPRLFTE /M4 < 2 pm clay content (%)

117.56+16.10c¢

110.28+18.50¢

88.80+9.19¢

199.08+20.58¢

3.26+0.26¢

0.21+0.02¢

24.21+1.73¢

0.08+0.003a

0.04+0.01a

2.15+0.13a

5.28+1.46b

4.61+0.02a

55.27+1.30a

345.30+40.95b
434.35+61.55b
250.38+63.38b
684.72+51.80b
9.85+1.34b
0.43+0.03b
36.77+£3.61b
0.09+0.003a
0.07£0.01a
2.15+0.20a
12.62+3.26b
4.44+0.03b

53.86+0.88a

560.11+£55.98a

1 054.63+155.62a

355.24+125.84a

1 409.86+260.67a

15.58+2.08a

0.58+0.06a

55.47+6.25a

0.09+0.003a

0.09+0.03a

1.98+0.16a

18.11+2.23a

4.41+0.03b

54.45+1.83a

I BUER MR AR T R E 2R AR TR ARER L E (P<0.05),

Note: The same letters indicate no significant differences, the different letters indicate significant differences ( P<0.05).

RS5 RMNTLBXETHEYHEHESTERNEFRHEXE

Table 5  Correlation of Dicranopteris dichotoma plant community characteristics with soil

fertility factors in Laiyoukeng experiment plot

1

Factor

HHLIE Organic matter
A5 TN

it 2 AN

2 TP

MW AP

A8 TK

HH AK

pH {ii pH value

<2 pm AR A AL < 2 pm clay content

i il
Plant height Plant density
0.82 == 0.79 ==
0.81 == 0.80 = =
0.79 = = 0.77 s =
0.20 0.25
0.36 0.40 =
-0.25 -0.30
0.67 == 0.65 = =
—0.65 —0.73 s
-0.25 -0.24

H AR R A A
Aboveground biomass  Underground biomass — Total biomass
0.77 = = 0.63 == 0.84 = =
0.76 = = 0.63 = = 0.83 ==
0.78 = = 0.62 = = 0.85 ==
0.23 0.12 0.24
0.33 0.15 0.28
-0.36 -0.06 -0.31
0.65 = = 0.56 = = 0.70 = =
—0.65 = —0.75 =% —=0.78 s
-0.13 -0.16 -0.10

W TG FORMCHEARIA R ; « FRTE P<0.05 FKFEAHCMERE  + + FIRTE P<0.01 K FAHCHE W3

Note: No * indicates no significant differences; * indicates significant differences (P<0.05); *3* indicates significant differences (P<0.01).
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Table 6 Microenvironment factors between ridge and

valley in Laiyoukeng experiment plot

f;lé(z i& ’B Microt()p()graphy

A
Factor e NN

H# Ridge A Valley
R 29.40+0.47a  25.89+0.29h
Surface temperature (°C)
W5 em 27.24+0.33a  25.59+0.27b
Temperature underground 5 cm (°C)
WS em % 12.53+0.48a  17.51+0.38b

Moisture underground 5 ¢m (%)

I BEEFEMERERLTEE LR, FHARNERER L
#(P<0.05),
Note: The same letters indicate no significant difference, the dif-

ferent letters indicate significant differences (P<0.05).

A IFRE TS em IBEFMT 5 em BE) A
A IER AN, FE A Hrin i 1T LOG 284, R 5
[H % 75 22431 ( One-way ANOVA) Xt A [7] i 1Y
JiA AT LA, B 22 KR 0.05, 4
T4 T BT AR SPSS19.0,

2 HREH M

2.1 EEPIHR B A E it 72 B9 AR Bk 5

T BE S R A W 5T IR T R L
30.09% . A [F b E 7E B2 A B 9 IXORI v FEEE e 1)
YA AN 3 Fin . EREASIFAT X L3RR 45 A T
UL BIFRS 2, FE s HBE S AS [ o 1 9 L
BT R i< B <P < N i<y, Ho  H
AL LB 9.38% 5 L3 H 3 R 3 LT 384
43 A (18.55% . 19.63% Fl 22.71%) ; 1§ 4 28.
43% , KL R AR 3 A 5 H T 1 3 i) T AR L 48]
NIRRT H &,
22 AERMMEHEEERKSEN T ERAOREF

JIA e A KRR (T B M bR
Yt bR AR R AR W) £E = ROt e (8
T VAR A ) Y57 B AE B 3 2 5% (P<0.05)
THEE B b by R R AR e
YRR A f K, 4 [ VA 48 2098 B BI04 LY

ST TRE(R4) .

AL AR A A pH (A AE = A
LI (B0 VA 3 FNVA 4 ) 38953 RIAF 7R i 35 25 %
(P<0.05), v AL, 4 A 0 2 E R
i YA A 22 10 B B R 0 I 4 B kA T T B, pH
EN Sz 5 AW AU 2P A <2 um Kl RE BT &
SR =R TR (38 I3 FE 4% ) Y53 BIR
EREZER(FL),

A AR (PSS B R M B AR
i MR AR E AL AE Y ) ] 5y AR
B (CAPLET 22 e AR A ) 2 1 3 TR A
K, pH 5 W3 R OG 23 ) 5 A R
TR (0 EAE 2 M <2 um KR & 4
) TC A (B TR 5o ) (£5)
2.3 AEIMMENBSSEF

MR T S em WEFMHLT 5 cm W ELE
B HBFNIE A o3 AR i E 2 5 (P<0.05) . 4
b F IR BE AT 5 em JRLEE 40 1) B 35 MK T
MAA T 5 om W5 W& & A, WA
FWREAHT 5 cm B A2 54K 3.51 CHI
1.65 C,MAAFHT 5 cm {2 LLEH S 24 40%
(%6),

3 i

B £ Fr g DX K A 3 2 S AR 4 FN - 498 i o
BLRRRH A T2 —, Mg S KRR EA R
MJAHSC 2 2R (Sardans & Pefiuelas,2013) , & AR 95
IK A R TR B T 7 =28 A X (A
Jil BRI R AR A S TR 4% ) TR 3B (AH L ) L ey B
ZE S5 BIN) B R X (A LR R R Y
HHB) (Yao et al,2006) , 7K 3t 2 A 3 Bt 2k X
B 7K T S IR, 81 = 3 ) T R HIL A
PRLIE, AT 5, R KK 3 2 R0 309 |
+ 28 FaE M2 (Douda et al,2012) |, #1751
b TEE JE B RE Y, AN K DR ) R O R R
MPET- F B, LA X A BB KR i 4
X, 7K A3 RS RE T S A R U, AT A R4 5
A, PR 2 B 58 57 o v i, B AF
TR 58 JF i — 20 AR A W T M R 0 A AL
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4 ( Yoshida & Ohsawa, 1999) . KM, 5 i 2< X 4H
Lo, A DA SRR 0 BT 47 78 Tl IS 28 i ARAR )
TR b BT S R B B P AIE ( Casado et al,
1986) . AMFFEH, 22 BE S A ) ki R 1 AR LG A1)
N SR A i < L3 < R B < B <A I A TH AR L
B2 R0 3 A5, Rt ok i TR X 25 3 43 A 2
HH B

T IFNE K IR S — A S AE AR B I e 4
A BT RV AR X S 40 a 1Y IR R
B, X — i R e O SCT7 4, 2005) o AR
PR, T e vy 1 6 00 32 2 8 — A R R A et i i) 1A
R AR A i A AR R R 0 B S
TERIT R HE K H iR X, R 8 R G o 48
IR 29T 40 a, TIRIE S K L4975 140 a
(B AG % F R 48 48, 2006) . 2833 30 a 1 [1 4R IK
8, all RS P AI<2 wm KR & o SR
SR GBS VA B RIA A ) B0 SR
EES UL 7 4088 e bR X H oK R R T
HENE ) A K i T I ARG, SR A e
ARRRIE BB o T R R A R R A T
TE =AM TR (B30 V8 SRR A ) 2443 S A AE
HES, WARARSWSE S E B A
Wi T AEYE SR IEAILE 2R
N RSB S G o INRTAR 9 s RIS < 115 . (A 1| K o=
NE I3RS e G | ol 102 H A KRB s U R )
5 RA Y o/ T S DN ol o R A BT N S N
B R ISy, P, BT A e A KA
G355 ER 43 AT J7 B 5 2 T A DG BB A G
(AHLBT AR Bl A A pH () o

KRR, V822 X 8 ] f o8 S 6 8% 2
PE/N R SHUIE T8 B B b i iR 7
R T R R FE R A ORIV R B N AE
A, 175 1E A B Y 04 BB (Shida &
Nakamura,2011) , St F , F2BHEFS
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