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Ecological stoichiometric characteristics of Dicranopteris dichotoma and soil of plots with different
governance years in red soil erosion area of south China and correlation analysis FENG Liujun,
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Abstract; Taking no governance (P1) and Fengshui forest (P6) plots as the control, contents of total
carbon (C), total nitrogen (N) and total phosphorus (P) and ratios of C/N, C/P and N/P in soil and
blade, petiole and under-ground part of Dicranopteris dichotoma (Thunb.) Bernh. in governance plots of
P2, P3, P4 and P5 (governance for 2, 7, 13 and 30 a, respectively) in Zhuxi River basin of Fujian
Province were compared and analyzed. The results show that in general, with increase of governance
years, contents of C and N and ratios of C/P and N/P in soil decrease at first and then increase, content
of P increases at first and then decreases, and ratio of C/N has a fluctuation change; content of C in each
organ of D. dichotoma changes unobviously, contents of N and P increase gradually, ratios of C/N and
C/P decrease gradually, and ratio of N/P decreases at first and then increases. The variance analysis
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result shows that 6 indexes of soil in most governance plots have no significant difference with those in P1
and P6 plots. Content of C in each organ of D. dichotoma in most governance plots and content of N in
petiole and under-ground part of D. dichotoma in partial governance plots have no significant difference
with those in P1 and P6 plots, but content of N in blade of D. dichotoma in most governance plots has a
significant difference with that in P1 and P6 plots. Content of P in blade and petiole of D. dichotoma in
most governance plots is significantly higher than that in P1 plot, but has no significant difference with
that in P6 plot, while that in under-ground part of D. dichotoma in 4 governance plots has no significant
difference with that in P1 and P6 plots. Ratio of C/N in each organ of D. dichotoma in partial
governance plots has a significant difference with that in P1 and P6 plots, while ratios of C/P and N/P in

each organ of D. dichotoma in most governance plots have no significant difference with those in P1 and
P6 plots. The correlation analysis result shows that the correlation of content of C in blade and petiole of
D. dichotoma with each index of soil is not significant, while the correlations of their contents of N and P
with partial indexes of soil are significant. The correlations of ratios of C/N and N/P in under-ground part
of D. dichotoma with contents of C and N in soil are significant or extremely significant, while those of
other indexes between under-ground part of D. dichotoma and soil are not significant. Overall, D.
dichotoma can grow in red soil erosion area of south China, and can be used for ecological restoration and
soil and water loss governance of this area, but the phosphorus deficiency of this area soil is serious,
which restricts the growth of D. dichotoma, thus, it is recommended to apply phosphorus fertilizer in D.

dichotoma growth area.

Key words: red soil erosion area of south China; Dicranopteris dichotoma ( Thunb.) Bernh.; soil;
ecological stoichiometric characteristics ; variance analysis; correlation analysis
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Table 1 Basic status of different plots in red soil erosion area of south China

ST o ZRE S AR EVAG b= 25 (2 FEL R A WS 553K/ %
b 25 7E S/ m iﬁg/( ) IRPRTEE IR v .
B . . b . . egetation
Plot Latitude Longitude Mean altitude Slope Governance measure Soil erosion degree
coverage
Pl N25°3945" E116°28'58" 367 13 KIABE No governance HJF Severe 25
P2 N25°39'51” E116°28'51” 388 31 A SR Ecological forest and grass H1 3 Moderate 926
P3 N25°39'32" E116°27'38" 330 15 HEHREL Ecological forest and grass HHE Moderate 91
P4 N25°40'03" E116°27'24" 320 20 HZBME Ecological forest and grass BJ¥ Light 97
P5 N25°40'16" E116°26'07" 329 26 H HRE Ecological forest and grass B Light 96
P6 N25°37'54" E116°27'39" 329 7 %% Ban BIE Light 97

D P1. RJEH No overnance; P2 JEFH 2 a Governance for 2 a; P3. VA 7 a Governance for 7 a; P4, VAT 13 a Governance for 13 a; P5. VG 30 a
&

Governance for 30 a; P6: XUKAHK Fengshui forest.
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Table 2 Contents of total carbon (C), total nitrogen (N) and total phosphorus (P) and their ratios in soil of plots with different governance

years in red soil erosion area of south China (X+SD) 1

B2 4/ (g kg')  Content L Ratio

Plot? C N p C/N C/P N/P
P1 6.09+1. 34c 0. 43+0. 06b 0. 090. 01b 14.04x1. 18b 65. 48+5. 54c¢ 4. 660. 17b
P2 14.082. 21ab 0. 88+0. 10ab 0.09=0.01b 16. 100. 69ab 154.27+24.37a 9.59+1. 19a
P3 7.93+2. 22be 0. 50+0. 16b 0. 10+0. 02b 15.87+1. 16ab 78.88=4. 91he 4.97+0.53b
P4 11. 43+4. 08ahc 0.61+0.21b 0.24+0. 13a 18.79+4. 07a 47. 49+ 10. 46¢ 2.53+0.93b
P5 15.77+2. 96a 0. 88+0. 21ab 0.23+0. 05a 17.95+1. 17a 69. 42+13. 58bec 3.87x1.00b
P6 16. 618. 44a 1. 140. 30a 0. 15+0. 02ab 14.54=1. 18b 112. 00+55. 29ab 7.70+3. 40a

D [R5 FhAS FJ/J\E?&%%E?%EE%(P& 05) Different lowercases in the same column indicate the significant (P<0.05) difference.
2 p1 . RIEH No governance; P2 A 2 a Governance for 2 a; P3. JEH 7 a Governance for 7 a; P4. 63 13 a Governance for 13 a; P5. VAT 30 a
Governance for 30 a; P6. MK Fengshui forest.
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Table 3 Contents of total carbon (C), total nitrogen (N) and total phosphorus (P) and their ratios in each organ of Dicranopteris dichotoma

(Thunb.) Bernh. in plots with different governance years in red soil erosion area of south China (X=SD) 1

B2 &/ (g-kg')  Content HfE  Ratio
Plot” c N P C/N c/pP N/P
I F Blade
P1 495.41+2.03a 7.67+0. 63d 0.29+0. 03¢ 64.87+5.17a 1 758. 02+ 164. 76a 27.09+0. 76b
P2 484.91+4. 59abc 9.47+0. 78¢ 0.27+0. 02¢ 51.45+4.74a 1792.97+141. 02a 34.97+£3. 10a
P3 474.10+12. 11¢ 9.54+0. 59¢ 0. 38+0. 06b 49.83+3.51b 1 256. 81+180. 38b 25.21+2.92b
P4 488.26+3. 32ab 10. 78+0. 40bc 0.43+0. 06b 45.35+1.95bc 1 153.85+158. 31bc 25.55+4.52b
P5 481.61+2. 31bc 12.29+1. 11b 0.46+0. 03ab 39. 40+3. 72be 1 042. 44+55. 85bc 26. 57+2. 06b
P6 482.17+11. 57be 14.09+1. 49a 0. 54+0. 06a 34.54+4. 64c 903.51+118.57¢ 26.19+1.77b
4 Petiole
P1 473.95+9.91a 1. 97+0. 26¢ 0.07+0. 01b 243. 00+28. 00a 6 994. 46£955. 62a 29.31+7.01a
P2 475.43+0. 45a 2.04+0.41c¢ 0.07+0.01b 240.25+54. 04a 7 309. 03+£607. 94a 31.57+7.94a
P3 478.88+1. 55a 2.25+0. 40¢ 0.11+0.01a 216. 66+35. 40a 4 504.30+196. 12b 21.11+3. 08a
P4 479.99+3. 61a 2.44+0. 18bc 0.12+0. 02a 197.35+13. 21ab 3 924. 47+390. 79b 19.90+1. 72a
P5 475.94+5.28a 3.46+1. 18a 0.13+0. 02a 149.29+51. 78h 3 564. 05+376. 62b 25.84+9.47a
pP6 479.27+1. 63a 3.30+0. 33ab 0. 14+0. 04a 146.22+14. 94b 3 678.69+1 062. 16b 25.64+8. 78a
Hi T Under-ground part
P1 476. 15+8. 68b 2.63+0.35b 0.12+0. 02a 182.88+21.0la 3 848. 59+466. 76a 21.41+4.92a
P2 481.73+2.67b 3.81+0. 65ab 0. 15+0. 06a 128. 62+20. 20bc 3 432.75+1 055. 04a 26.22+4. 52a
P3 477.19+4. 94b 3. 66+0. 27b 0.17+0. 04a 130. 79+8. 26bc 2 953.39+£595. 80a 22.64+4.78a
P4 478.38+7.92b 3.61+0. 19b 0. 18+0. 06a 132.94+8.61b 2 944.04+1 143.03a 21.90+7. 16a
P5 485.86+3. 85b 5.30+1. 70a 0.19+0. 03a 99. 34+36. 38bc 2 590. 51+387. 40a 27.44+5.75a
P6 494.23+5. 96a 5.24+0.9%4a 0. 18+0. 08a 96. 08+15. 37¢ 2 977.40+1 081. 81a 30. 68+9. 34a

DG AR R NG FhE R 25 5 B3 (P<0. 05) Different lowercases in the same column indicate the significant (P<0.05) difference.
2p1 . RIGH No governance; P2 JEFH 2 a Governance for 2 a; P3. VAT 7 a Governance for 7 a; P4, VAT 13 a Governance for 13 a; P5. G 30 a

Governance for 30 a; P6: KUK Fengshui forest.
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SE(N) F2 8 (P) F it F H HUAE (9 A S 40 B 45
R4, HFATI 5N S &S LW
C M N FH ST E (P<0.01) IEAHE, HE R B
oK 0.594 F110.604; H P &5 1A /P A
N/P LR 3 (P<0.05) 5, M2 R 505 50
—0. 474 F1-0.492; H: C/N b5 4R C & B 205

FOAASE, 5 R N ORI P A 5 W AU G A G
ZBU N -0.596 0. 568 F1-0.470; H ¢/P b 5
THEH P SEEREAML, 5 LN C/P LM
N/P b5 0 25 0 A OG, AH OC R 2045 0 2 - 0. 497
0.478 F10.498; HN/P b5+ 4809 C/P LLAIN/P L
SR R TE ARG A OE R B 0. 630 0. 640,

R4 BHAOEARREEZBESLIBESHK(C) 2 (N) MLH(P) B R HLLEMHEX I
Table 4 Correlation analysis on contents of total carbon ( C) , total nitrogen (N) and total phosphorus (P) and their ratios between each organ
of Dicranopteris dichotoma ( Thunb.) Bernh. and soil in red soil erosion area of south China'

SRR IEREL  Correlation coefficient with each index of soil

o Fr b

Index of blade C N p /N C/P N/P

C -0. 007 -0. 007 -0.011 0.352 -0. 138 -0. 181
N 0. 594 %3 0. 604 0.448 0.083 0.074 0. 062
P 0.322 0.297 0. 459 0. 305 -0. 474 -0. 492
C/N —0. 596 %% -0. 568 * -0. 470% -0.115 -0. 026 -0.014
Cc/p -0.311 -0.262 -0.497* -0.327 0.478* 0. 498
N/P 0. 290 0. 340 -0.232 -0.277 0. 630 0. 640
A AT 5L IRIRIA L RS Correlation coefficient with each index of soil

Index of petiole C N p /N /P N/P

C 0. 150 0.079 0.337 0.352 -0. 138 -0. 181
N 0. 545 0. 543 0.299 0. 083 0.074 0. 062
P 0. 165 0. 095 0.552% 0. 305 -0.474* -0.492*
C/N -0. 495 -0. 488 -0.332 -0.115 -0. 026 -0.014
c/p -0. 191 -0.119 -0. 556 -0.327 0.478* 0. 498
N/P 0.303 0. 380 -0. 341 -0.277 0. 630 0. 640
bR A 5 R FEPRIAE E RS Correlation coefficient with each index of soil

Index of under-ground part C N p C/N /P N/P

C 0. 424 0. 468 0. 150 -0.075 0.174 0. 195
N 0.385 0. 380 0. 199 0.075 0. 087 0. 055

P -0. 082 -0. 080 -0.003 -0. 028 -0. 110 -0. 144
C/N -0. 490* -0.476* -0.234 -0. 142 -0. 195 -0. 144
c/P 0. 061 0. 065 -0. 002 0.013 0. 104 0. 147
N/P 0.611#x* 0. 614 0.239 0.123 0.289 0.289

D%, P<0.05; #%. P<0.0l.

R 4 b m] W, P2 A N &5 5 L
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C RN N 7t 52 1 35 00RH G AH OC R 8053 1 - 0. 495
F1-0.488; H C/P b5 1R P & 2 0 ARG,
54309 C/P HeA N/P HU &S i 38 IE A 26 A6 R B
51 -0.556.0. 478 F1 0.498; H: N/P b 5 + 3
C/P AT N/P LU S 4 S 25 TEAH G AH OC R 05001

0. 630 A1 0. 640,

FAN FEHM A C/N S R ¢ FIN &
A W TG HHOC R -0, 490 F1-0. 476
HN/P Ho 5 3 ¢ AN A R 3 IEAH G A
KRB B M 0. 611 F10. 614,

3 it fegap

AHFFELE B R - m 7 21 347 ol X A 38 1 2 Tk
(C)MAA(N) ZEAEIAET 7~30 a [8] pfijE FRAERR 1
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RS HMARR P &5 3N P S B A e B
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