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Characteristics of Soil Physicochemistry and Understory Vegetation in
Young Plantation of Erythrophleum fordii Under Different Densities
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Abstract: To explore the suitable density for young plantations of Erythrophleum fordii, standard plots were set in
6-year-old Erythrophleum fordii plantation with different densities (2 mx1 m, 2 mx2 m, 2 mx3 m, 3 mx3 m), the
characteristics of soil physicochemistry and understory vegetation in young plantation were studied by using soil
quality evaluation and grey correlation method. The results showed that the DBH and height of trees under the
density of 2 mx3 m were optimal, which were 16.7% and 27.9% higher than the lowest level, and the total
porosity, total N, nitrate N and ammonium N contents of soil, as well as shrub and herb diversities also were the
highest. After analyzing the correlation between soil physical and chemical properties and plant diversity, soil
chemical properties had the greatest influence on shrub and herb diversity. There were significant differences in
soil physical and chemical properties and understory plant diversity of E. fordii plantation among different stand
densities. Therefore, it was very important to select appropriate density for the sustainable utilization of soil
fertility, management and cultivation of plantations.
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10 m [/NEETT, R &/ MET MY Z 860, KA
X ERIF R AR T3 N 2 mx 1 ma2 mx2 m.
2 mx3 m Al 3 mx3 m PR A N TMAR I EE 23 51N
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Fk434% % Plantation density

B 1 A BB T A R s AGE R . FE LA R T R OR 22 53 0 2 (P<0.05) . R IF]

2 SRR

2.1 MARMBE KRR

BE & FhAE 2 LRG0, A& AR N AR~ 3 1
i AR A RS T R, Ig(E
HEEM P BN 2 mx3 m I, IR IZE T R
KREERKRBEMRE 1), WO ER 2 mx3 m ],
FEA ()~ S50 v < i 425 0 e s 2 A1) 8 A I /K v
16.7%- 27.9%F1 26.7%, ik 7% 783 /KF(P<0.05).
2.2 NEIMR G325 BE T RS A bR b - S A B I

K R 1AW, AFEASEER L
EEERIKENERALEE . 020 cm LZE KI5
FH [) 45 7K B2 Bt AR 2 %5 B2 38 K 258 B HE T R
P, BN 2 mx3 m ik F R K(23.41%); 20~
40 cm )2 1 398 FH R)RF K BE AR 43 25 E 148 o
BTN AR TR K FKE T

V-H5E IR Average breadth (m)

2mxIm 2mx2m 2mx3m 3mx3m
FRA34% Plantation density

Fig. 1 Mean DBH, height and crown of Erythrophleum fordii plantation with different density. Different letters upon column indicate significant differences at

0.05 level. The same below

R 1 AR E AR AN AR 38K 73

Table 1 Soil moisture changes of Erythrophleum fordii plantations in the different density

2 (em) R (m) BEFKE /% AR KR /% I KFEKE /%
Soil layer Density Capillary water capacity Field water capacity Maximum water capacity
0~20 2x1 25.69+1.52a 18.67+1.97abc 28.15+0.93abc
2x2 22.06+0.57a 21.37+0.77a 25.70+1.05¢d
2x3 24.10+1.22a 23.41+£2.53a 27.14+2.35bcd
3x3 27.03+0.59a 16.25+3.43bc 31.26+0.71a
20~40 2x1 23.30+£0.60a 13.95+3.83¢ 24.69+1.11d
2x2 24.11£1.13a 19.12+3.90ab 28.93+0.97abc
2x3 26.79+2.52a 20.19+1.17ab 29.78+1.02ab
3x3 25.78+2.29a 23.51+0.60a 28.63+2.31abc

[E] 5 B8 5 AN ) - BER R 22 57 . 35 (P<0.05) . R[]

Data followed different letters within column indicate significant differences at 0.05 level. The same below
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TI|ILRE  HR2 W, NEZEEKRSH
AN AN LR 22 R IR A B3 (P>0.05), 2 4N
EHIAEL LIS A 2 mx3 m NN, 12 N2

2 IS T FERE AN TARE) -3 B

(R FLIREE S LABE B SR 2 mx3 m I k. RIS,
JEEAEAN [R) AR 43 2 1) 1) 22 57 3 3 (P<0.05), 2 A+ )2
(1) EHEE S B LU N 2 mx 3 m B s, N
3mx3 m B, 7390 T 414.6%H1 120.3%.

Table 2 Soil physical properties of Erythrophleum fordii plantations withdifferent density

£ (em) w1 (m) B (glom) BEALBE o FEEILRIE % BIURIE % BT %
Soil layer Density Bulk density Capillary porosity ~ Non-capillary porosity Total porosity Aeration

0~20 2x1 1.62+0.11a 40.79+3.28bc 391+09a 44.70+3.00ab 13.57+1.44a

2x2 1.57+0.09a 38.41+2.88bc 2.53+0.29b 40.94+1.65bc 8.90+0.95¢

2%3 1.50+0.12a 44.0942.26a 2.74+0.41b 46.83+2.93a 14.4140.60a

3x3 1.50+0.14a 39.6243.32bc 3.87+0.66a 43.39+1.61ab 2.80+0.41e

20~40 2x1 1.60+0.13a 34.67+1.42d 3.92+0.27a 38.59+1.87¢ 5.70+0.09d

2x2 1.42+0.13a 37.63£3.70¢ 3.84+0.50a 41.47+1.70bc 5.75+0.45d

2%3 1.4940.12a 41.16+1.39b 3.55+0.28a 44.71+1.09ab 11.85+1.13b

3x3 1.59+0.12a 39.57+0.78bc 1.64+0.30c 41.21+2.79bc 5.38+0.52d

2.3 WA MBI 2R R

T4 N E R B K ETHE TR,
TSN SENBHEARESEN —8(EE3). [
i, HIE S N RIS N S EHEZEN 2 mx3 m
IR T34 P i AR o 25 1 Kok, )
— L2, LR P AR B IR T
JEkgs 134 K 2N ZERAEZ(P>0.05), £2
ANEEFA K EREEREN 2 mx3 m I &K +
BOE AL K & EAEANFIAR A 2 B A 1) 22 57 2 3 (P<
0.05), %N 2 mx2 m B HIEHE L K S EEE S
FHoAth 3 AR B
2.4 TEFREITFM

T HEREX ) AN S HEFR R, ik
TEREPRAEAL R 25 85, TR PRI 34
IR EAZ L R WL 4, HEMTH RN R A
NEAR 38 o SR E(F). BBl 2 AT, L3 sds

R 3 MR 5 AR AN AR A A5

BEAR B I OR 25 B E RRR RS, fE%E
N 2 mx3 m BB E(0.546), BERATEIZ 2 FE T e
PP AR, TS 33 PR AR A OE T TR .
2.5 M HEME R

FE A AR 5 Fh M5 AT, FEAR N AR
WIEIHE MR FE . EARZH, M (Ficus
hirta)7F 2 mx1 m+ 2 mx2 m 1 2 mx3 m %[ N E
BEYR S, 152 mx1 m E N EEERENIEE
YA K(Aralia chinensis) K7 (Clerodendrum cyrto-
phyllum)%5, 2 mx2 m % & A MRS (Mallotus
philippensis)FHEA, 1M 2 mx3 m % T WA K+
W (Bridelia fordi) 1 KR ¥ (F. auriculata). 3 mx
3 m B TFEARMIEE D, BB S A RS
FNHIZEPR F (Smilax ocreata). HEARJZH, 4 PRS2
JE N FIAE REF B (Bidens pilosa)ft) B EAE )T 20,
HFEARN AR AR A o

Table 3 Soil chemistry properties of Erythrophleum fordii plantations with different densities

+ZE(em)  EE m)  A&N(gke)  HEN(mgkg) A N (mg/kg) 2 P(zkg)  HMP(mgkg) A& K(gkg) #AK (mgkg)
Soil layer Density Total N Ammonium N Nitrate N Total P Available P Total K Available K
0~20 2x1 0.16+0.01b 19.05+1.62ab 0.18+0.03¢ 0.69+0.04a 11.62+0.68cd 1.63+0.36a 86.80+1.13b
2x2 0.20+0.01b 15.37+1.68cd 0.25+0.04b 0.72+0.03a 12.78+2.68bc 1.68+0.21a 105.50+1.70a
2%3 0.36+0.05a 21.28+1.19a 0.36+0.04a 0.73+0.04a 11.57+1.50cd 1.7240.23a 79.134+3.39¢
3x3 0.16+0.04b 15.39+1.13cd 0.26+0.05b 0.75+0.05a 8.09+0.79%¢ 1.71£0.36a 59.10+1.02¢
20~40 2x1 0.20+0.03b 13.27+1.94de 0.27+0.01b 0.53+0.04b 15.39+3.30a 1.53+0.20a 67.90+0.76d
2x2 0.21£0.05b 14.50+0.57cd 0.30+0.04b 0.41+0.08¢c 11.82+0.92bcd 1.5540.17a 88.43+2.03b
2x3 0.19+0.04b 16.97+1.71bc 0.31£0.04ab 0.71£0.12a 12.8540.61b 1.58+0.27a 58.20+3.40¢
3x3 0.14+0.04b 11.29+0.31e 0.26+0.02b 0.72+0.05a 10.96+0.53d 1.57+0.27a 56.30+2.69¢
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Table 4 Load matrix, common factor variance and weight of principal components after orthogonal rotation

Febi FE 4 Principal component NET I WE

Index 1 2 3 4 5 6 Communality Weight
4 N Total N (X)) 0.409 -0.364  0.177 0.639 0260 —0.292 0.804 0.080
5 N Ammonium N (X») 0.556  -0.105  —0.325 0.143 0316  0.240 0.906 0.068
fiti# N Nitrate N (X3) 0.066  0.141 0.209 0.756 0.429  0.071 0.871 0.052
4 P Total P (X,) 0307 0318 0.536  —0212  —0.497 0.632 0.802 0.087
K P Available P (Xs) -0.095 —0.480  0.083 —0.137 0.196 —0.544 0.556 0.052
4> K Total K (X4) 0.076 0255 —0.224 0.220 0.312 0.806 0.859 0.058
AL K Available K (X7) 0281 —0.504 0212 -0.384 0260  0.138 0.591 0.062
BEF/KE Capillary water-holding capacity (Xs) 0.194 0.558  -0.266  —0.300 0.193  —0.362 0.784 0.066
HH i) 4 7K & Field water-holding capacity (Xo) 0321  -0.140  0.596 0.335 0.581 0.333 0.725 0.075
B R H /K& Maximum water-holding capacity (X;0) 0.084 0559 —0.090 -0.291 0394  -0.241 0.789 0.059
%% 5 Bulk density (X1)) —0.123 0211 0283 -0306 —0.770  —0.160 0.827 0.053
EEFLIE Capillary porosity (Xi2) 0.468 0.244 0.491  -0.347 0.449 0.204 0.725 0.080
BB FLIRE Non-capillary porosity (X;3) 0.142 0.185 -0.753  —0.209 0.335 0.264 0.879 0.059
S FLBREE Total porosity (X4) 0472 0.338 0.197 0510 -0.249  0.287 0.727 0.078
+3ESE Soil aeration (X;5) 0.542  -0.282 0.262 0235 -0213 -0.193 0.841 0.070
FE{E{H Eigenvalue 3.496 2.737 1.658 1.449 1.238 1.108
TIBRZE Contribute rate /% 19.864  17.984  10.670  10.365 9.864  9.158
ZTTHk A Cumulative contribute rate /% 19.864  37.848 48517 58882  68.746  77.904

oor 0.546 FEAS Wy b 22 4 TV Hh (0 P b H i 0

o = = o
[39] W EN w

;

o

1T R %L Soil quality index

2mx2m 2mx3m

2mxlm

4345 Plantation density

I 2 R 0 R LA 8

Fig. 2 Soil quality index of different stand density

3mx3m

H 5 AN FEAR AN MR A 2 AN BA 2 O L o A

Table 5 Importance values at shrub and herb layer of Erythrophleum fordii plantations with different densities

MEPEERENE R HE 3T, AR
KIZFMBEARZEY) Z PRI A —2, &
W BERER, 4 M2 EIY 2% BRI
K BT . AEARSEET, AR 44
MR E TR, OIS AR T R
RFEREATZ . SEKE, 2mx<3 mEE N
4 DRI BUY R .
2.6 HPEZ S IEEAERIRR

H#EKJZ Shannon-Wiener $8£0(H) A Pielou $47%]
FEWNS LR ER R R A, H 5L IR
(¥ SR IR BEAK VR 25 8.(0.342)> B R /K #(0.218)>

R K #J Density (m)
No. Species 2x1 2% 2x3 3x3
#EAJZ Shrub layer

1 HTERTS Bk Argyreia seguinii 0.46 0.70 2.05
2 H82E 8634 Smilax ocreata 1.73 0.94 0.56 2.08
3 VB Litsea glutinosa 1.54 0.38 0.75 0.90
4 FEEW Ilex asprella 0.33 1.16
5 FKH Clerodendrum philippinum 0.62 1.07
6 WA Aralia chinensis 2.87 2.57 3.34 1.40
7 HUBESE Mallotus philippensis 1.90 2.83 297 4.20
8 M5 Ficus hirta 6.16 12.88 5.25
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2323 (Continued)
B L 2% Density (m)
No. Species 2x1 2x2 2x3 3x3
9 HM B 49T Rubus alceaefolius 0.88 7.87
10 KN Ficus auriculata 0.57 5.16 1.18
11 KB M Ardisia hanceana 0.35 0.96
12 H Clerodendrum cyrtophyllum 2.50 1.02 1.06
13 Kt %W Bridelia fordii 1.14 0.92 3.89
14 Witk 1€ Urena lobata 0.31 0.88 0.44 0.28
15 FBIRPENGZH Vernonia cumingiana 2.12 0.85 0.63
HAth Other 76.52 69.01 72.52 87.30
FIARJZ Herb layer
1 1L 4N Bidens pilosa 21.40 25.93 25.33 32.35
2 N1 Pteris semipinnata 2.14 2.71 1.49
3 R G Blechnum orientale 0.68
4 IR EL Blumea megacephala 2.39 3.69 3.09 1.64
5 KHLEL Eupatorium odoratum 3.19 2.49 8.78 4.94
6 JHEH Stephania longa 244 1.54 1.54 0.72
7 4870 Lygodium japonicum 5.02 6.10 2.58 7.06
8 83 Alocasia macrorrhiza 0.70
9 HEF B Cyclosorus parasiticus 1.21 1.81 0.74 0.73
10 11135 Alpinia chinensis 0.63 1.52
Ffth Other 60.20 55.73 56.45 51.04
I i A Shrub
[ ] %4 Herb
a 4 b b
c
b
c
3 b
c c
s
2
c b d
1
0
a 1.2
a a . a .
a a a a
a a
0.9
~
0.6
03
0
2mxlm 2mx2m 2mx3m 3mx3m 2mxl m 2mx2m 2mx3m 3mx3m
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