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Comparative Study on Soil Aggregate Stability and Ecological Stoichio-
metric Characteristics Under Two Coverage of Dicranopteris dichoyoma in
Phyllostachys edulis Forest
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Abstract: In order to understand the effects of the Dicranopteris pedata population with different coverage on
soil carbon content and nutrient status of Phyllostachys edulis forest, the stability and ecological stoichiometric
characteristics of soil aggregates in P. edulis forest under 7.75% (PE) and 63.25% (DD) coverage of D. dichoyoma
in Changning County, Sichuan Province were studied. The results showed that the content of large aggregates in
DD plot was significantly lower than that in PE plot, which caused the decrease of aggregate stability. Moreover,
the contents of total organic carbon (TOC), total nitrogen (TN) and total phosphorus (TP) in DD plot were

significantly lower than those in PE plot, and the decrease of TP was the largest, which made significant increase
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of soil C:N, C:P and N:P. There was no difference in the contents of TOC, TN, TP, C:N, C:P and N:P in litter
leaves and fine roots of P. edulis between DD and PE plots, but the contents of TN and TP in litter leaves and fine
roots of D. dichoyoma were significantly higher than those of P. edulis in DD plots. The correlation analysis
showed that the TP content in fine roots of P. edulis and D. dichoyoma were significantly positively correlated
with that in soil large marcroaggregate, microaggregate and small marcroaggregate. So the high coverage of D.
dichoyoma in moso bamboo forest could decrease the stability of soil aggregates, and reduced the contents of
TOC, TN and TP in soil, which could increase the absorption of N and P in soil aggregates with different size
classes by changing the soil ecological stoichiometric characteristics, especially the absorption of P. It should be
considered to adjust the coverage of D. dichoyoma in the extensive management of moso bamboo forest in
southern Sichuan, in order to ensure the long-term sustainability of soil nutrient supply.

Key words: Phyllostachys edulis; Dicranopteris dichoyoma; Soil aggregate; Ecological stoichiometric

characteristics
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Table 1 Information of Phyllostachys edulis forest

MTE 4 CF T 2R S /KR L0 15% LARIE S ik
RO, Horb S oK E I SE A Bl AL I 438 43 R RE
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JH 76 % 43 T A0 5 (ECS 4010 CHNSO, Costech
Analytical Tecnologies Inc., Vlencia, CA, USA), 13
AR i 2 (TP)H] HaSO4/HCI104 8 4 5 R AL
22 BTG € (Smartchem 300, AMS-AllianceWestco
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FeJ5 TEHE Coverage of P Density  HrAETTHEEL Number HAEATINAE (cm) W (°) M R (m)
Plot Dicranopteris dichoyoma /% (ind./hm?) of new bamboo DBH of new bamboo Slope Aspect Altitude
PE 7.75+0.63B 4993+459 22.50+4.66 10.64+0.15)A <5 B4 South 889+3.35
DD 63.25+3.84A 4 550+322 23.00+2.48 9.71+0.16)B <5 B4 South 896+2.21

ot J5 AN R RER 7R 22 5 35 (P<0.05) . T )

Data followed different letters indicate significant differences at 0.05 level. The same below
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(P=0.02)F1 TP (P<0.01)% &) 23 & T DD £ 77;
DD #7711 TP & &K 1 (66.01£17.99)%, TOC F
TN &850 HIFEAK 7 (10.84+4.61)%1(21.82+5.24)%,
TP K T B#IEE B 2 & T TOC A1 TN, M55 DD
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Table 2 Nutrient contents and stoichiometry in litter leaves and fine roots of Phyllostachys edulis and Dicranopteris dichoyoma

v . MUK Total 4% Total 4= Total
#75‘ *ng% *iul‘l’:l ’%*ﬂ.ﬁ}i bota j—_ﬁ otal jlt‘l@% hota N cp NP
Plot Species Sample organic caroon nltrogen phosphorus . < .
(TOC, g/kg) (TN, g/kg) (TP, g/kg)
PE &7 Phyllostachys edulis  #7&M- Litter leaf 417.3£10.8  20.0£1.3 0.19+0.01 21.0+0.8 226871022  108.2+4.2
DD Eff P edulis JAVENT Litter leaf 412.5420.0  20.4+1.1B 0.20£0.01B  20.3+0.8A  2068.3+136.5A 101.9+4.1A
DD =3 Dicranopteris pedate V&M Litter leaf 460.1+21.5  34.9+23A  042+0.01A  13.3+04B  1102.0£37.2B 83.5+4.6B
PE Ef7 P.edulis 4R Fine root 512.8+21.4 8.9+0.6 0.10£0.01 58.4+3.9 5154.0£373.6 89.1+7.3
DD EAT P.edulis 4R Fine root 550.3£9.5A 8.9+0.4B 0.11£0.01B  62.3+2.8A  5094.8+349.9A  81.7+4.4B
DD = # D. pedate 4R Fine root 412.8+21.4B  21.4+1.8A 0.20£0.02A  19.6+1.3B  2128.1+143.1B  108.8+1.2A
80 32
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Fig. 1 Aggregate contents (W;) and mean weight diameter (MWD) in different plots of Phyllostachys edulis forest. Different capital and small letters upon
column indicate significant differences between PE and DD plots within the same aggregate diameter and among different aggregate diameter in the same plots

at 0.05 level, respectively. The same below

R 3 AFERET LRI B AT L
Table 3 Soil nutrient contents and stoichiometry in different plots

FeT7

SE MUK Total organic carbon 4% Total nitrogen ~ 4xf# Total phosphorus

Plot (TOC, g/kg) (IN, g/kg) (TP, g/kg) N c:P N:P
PE 76.40(2.78)A 6.450.27)A 0.16(0.02)A 11.86(0.19)B  480.42(36.45)B  40.67(3.72)B
DD 68.98(0.65)B 5.30(0.13)B 0.10(0.01)B 13.04032)A  70643(42.68)A  54.22(3.15)A
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Fig. 2 Nutrient contents of soil aggregate in different plots. TOC: Total organic carbon; TN: Total nitrogen; TP: Total phosphorus.
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Fig. 3 Nutrient content contribution of different aggregate diameter to soil
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Fig. 4 Stoichiometry characters of soil aggregate in different plots
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RARR) TP & & 52 B3 IEAHIE(P=0.033, P=0.015),
tﬁﬁ@W%TN ESUMHARAEANIN GREER
# IEAHK(P=0.006). PE F£ 77 BATHME M) TN & &
B A AR A AR TN 5 & 2 563 IE AR SR (P=
0.028, P=0.022), BTARK TP & &5 KRR

4 P AILIARAL 2T 5 g P T AR A 2 A o AR A SR A

Table 4 Correlations of chemical properties between soil aggregate and litter leaves, fine roots of Phyllostachys edulis and Dicranopteris dichoyoma

TP & & 583 IEA(P=0.004); i DD ££J7 BT
YHFRI TP &
BFEIEM(P=0.042, P=0.011), T-HAEM TP &

=5 KHE
(P=0.019, P=0.013).

A ] 3R

ES5RBAREMGERAR TP 5 B2

I TP & R B2 IEH K

FETT FF B A 4% (mm) by BTN Litter leaves of P. edulis B4R Fine roots of P. edulis
Plot Aggregate diameter Nutrient TOC TN TP TOC TN TP
PE >2 TOC 0.764 0.891 0.908 0.069 0.948 0.561
TN 0.297 0.580 0.942 -0.313 0.847 0.094
TP 0.980" 0.897 0.486 0.811 0.662 0.996"
0.25~2 TOC 0.818 0.815 0.644 0.166 0.747 0.629
TN 0.776 0.913 0.935 0.111 0.972* 0.586
TP —0.434 —0.452 —0.449 0.291 —0.486 —0.182
<0.25 TOC 0.723 0.844 0.876 -0.008 0.911 0.501
TN 0.627 0.833 0.992** -0.024 0.978* 0.433
TP 0.092 —0.104 -0.343 —0.153 -0.253 -0.010
DD >2 TOC 0.605 —0.104 -0.593 -0.293 0.828 —0.183
N -0.598 0.094 -0.623 0.222 0.855 0.019
TP -0.802 0.967" 0.729 -0.107 0.530 0.958*
0.25~2 TOC -0.537 —-0.596 -0.810 0.675 -0.205 -0.603
TN —0.704 -0.081 0.112 0.741 -0.724 -0.020
TP 0.924 0.891 0.569 -0.234 0.709 0.862
<0.25 TOC 0.708 0.985" 0.789 -0.010 0.416 0.986"
TN 0.437 0.916 0.917 0.060 0.095 0.943
TP 0.610 0.985" 0.682 0.302 0.372 0.989*
BTy B R4 (mm) 4y T PEVEN Litter leaves of D. dichoyoma THAIMR Fine roots of D. dichotoma
Plot Aggregate diameter Nutrient TOC TN TP TOC TN TP
DD >2 TOC —0.284 -0.352 -0.775 -0.001 -0.193 0.186
TN —0.046 -0.234 —0.462 -0.229 0.059 0.271
TP 0.919 0.932 0.533 0.825 0.927 0.981*
0.25~2 TOC —0.550 -0.731 -0.252 —0.992" -0.516 -0.678
TN 0.097 0.022 0.641 -0.516 0.046 -0.393
TP 0.797 0.806 0.296 0.826 0.825 0.987"
<0.25 TOC 0.965* 0.973* 0.658 0.784 0.963* 0.948
N 0.957* 0.994" 0.840 0.724 0.923 0.791
TP 0.993** 0.930 0.773 0.553 0.999** 0.882

*: P<0.05; ™: P<0.01,
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