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Abstract: In order to determine the quality of soil fertility of bamboo species in coastal sandy land and guide the con-
struction and management of bamboo shelter forest in coastal sandy land, the difference of soil physical and chemical
properties of different bamboo forests in coastal sandy land and evaluate the soil quality were studied. Eight bamboo
species in coastal sandy land were selected from Chishan State-owned Farm in Dongshan County, Fujian Province. The
physical and chemical properties of the 020 cm soil layer of each bamboo species were determined. One-way ANOVA
analysis was conducted to test the significance of each index, and principal component analysis weighted comprehensive
index method and fuzzy mathematics were used to comprehensively evaluate the soil fertility quality of different bam-
boo species. Soil moisture content, soil density, capillary porosity, non-capillary porosity and total soil porosity of
Oligostachyum lubricum were significantly different from those of other bamboo forest (P<0.05). The average pH of
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soil ranged from 5.01 to 7.36, and there was no significant difference in the pH of other bamboo forests except the neu-
tral soil pH of Bambusa oldhamii (P>0.05). The average soil organic from 4.43-11.06 g/kg, Pseudosasa amabilis var.
convexa was significantly lower than that of other bamboo forests. The average range of soil total potassium and availa-
ble potassium was 4.59-79.33 g/kg and 0.78-43.11 mg/kg. The average range of soil total nitrogen and total phosphorus
was 0.47-2.42 g/kg and 0.09-0.37 g/kg, and soil electrical conductivity, total availability and quick availability of N, P,
K. had significant differences among different bamboo forests (P<0.05). The order of soil fertility quality index order of
the eight bamboo species was P. japonica>O. lubricum>Phyllostachys nidularia f. farcata>B. oldhamii>Dendrocalamus
minor var. amoenus>B. tuldoides ‘Swollenintrnode’>B. eutuldoides var. viridi-vittata>P. amabilis var. convexa. The
physical and chemical properties and total soil quality of bamboo shelterbelt in coastal sandy land were significantly
affected by the types of bamboo stands. P. japonica could effectively improve soil quality, but the effect of P. amabilis
var. convexa. on soil improvement was not obvious. Bamboo species and planting methods should be selected rationally

for the construction and management of bamboo shelterbelt in coastal sandy land.
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Tab. 1 Situation of bamboo forests
ﬁﬁ 1‘7?%_ E@& Avilgiﬁfsity
Species Hight/m Base diameter/cm /(culms-m )
I 2.7+0.9 10.6+2.7 0.63£0.10
I 3.7+0.8 36.6+5.9 0.48+0.06
il 3.1+1.2 27.8+8.4 0.77+0.16
v 3.6+1.0 28.6+7.4 0.52+0.08
\% 4.7£1.1 27.9+6.7 0.68+0.18
VI 2.0+£0.6 7.4+1.9 1.73+0.11
Vil 2.2+0.3 10.7+1.2 0.96+0.10
Vil 2.8+0.5 10.1£1.5 1.87+0.22
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Tab. 2  Soil physical properties of different bamboo woodlands

Py kR TRz B LB B FLBRE AL
Species Soil moisture/% Bulk density/(g-cm™)  Capillary porosity/% Noncapillary porosity/% Total porosity/%
[ 1.95+0.91° 1.4440.01° 16.75+0.43° 28.02+1.59* 44.77+1.22*
I 9.00+1.83* 1.43£0.02° 27.27+£2.45° 19.95+1.52° 47.22+1.89°
i 5.31£1.09* 1.48+0.03° 17.63+£2.59° 25.48+0.60° 43.11£3.19*
v 6.27+1.18* 1.51£0.06° 20.98+4.00° 21.26+1.50° 42.24+4.63%
\% 8.26x1.44° 1.57£0.07° 22.36+4.53" 17.42+3.82° 39.78+1.07°
VI 11.64+5.28° 1.34+0.09° 25.35+2.65% 24.77+1.52° 50.12+2.11°
VI 5.30+3.53" 1.310.04° 19.51£3.67° 36.91+0.66" 56.42+3.37°
VI 22.88+3.86 0.980.04" 39.11£2.57° 27.60£2.51° 66.71£2.91°
P<0.05

Note: Different lowercase letters in the same colamn indicate significant difference among species (P<0.05).

22 AREIHRTELEMER
AR A 2E it (3% 3) A, 4%
Prdk pH SFEXI(EAR VT R 5.01~7.36, BRERAT 45
pH fhEsh, HAT R 38 pH B2 55, +
AU ZE Ll 4.43~11.06 g/kg, A4
SRR BN 0.78~43.11 mg/kg, ZRALIE A,
AR FEASFFAT B AR HLT B o R AR Y
%, 10N 4.43 g/kg F1 0.78 mg/kg, LA HHERIK
fift A . A RCBE R SR A X R, ol
153.88 mg/kg . 90.80 g/kg . 157.83 uS/em, 4547k
b A 48 4> R 42 O 2 AR A E B4y S 0.47~

2.42 g/kg 1 0.09~0.37 g/kg, SEREATRIFRAT ) 2 H A
SR FEARR AT R AR . SR AT IR R A B A
ML, AEM 22T 5 5 43.11 mg/kg, A
X AT R A
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23.1 FHEREAE K SFPATFN I 14 TIFE AR
PRUEARAL B )S i FHGE R X ek A T 32 4y 43
Br, 198 ERFREE . AT, kR
AL o AR 8 3857 7 B R TTHR R =80% 1Y [
W, FRECT R 5 A FERGTE T, HAREE 5N
3.936, 2.952, 2.311., 1.765. 1.441, B 25
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Tab. 3 Soil chemical properties of different bamboo woodlands
P Tl AL LEERSR £ R e Tt BRHE AP/ U
Species SOM/(g-kg™") EC/(uS-em™) TN/(g'kg") TP/(g-kg') TK/(gkg') AN/(mgkg') (mgkg') AK/(mgkg")
I 5.80£0.10°  4.43+0.68°  22.87+1.86° 0.70+0.15°  0.16£0.05° 11.10£0.50° 50.14+3.50°  3.32+£1.59*°  0.78+0.28"
Il 5.99+0.11"  8.03+1.80°  70.10£9.44° 1.74+0.05> 0.37+0.10° 19.13£0.67° 104.88+10.69% 54.11+4.44° 13.81£1.97°
111 5.55+0.04" 8.89+0.40° 95.15+3.52° 1.50+0.02°  0.32+0.05" 79.33+£2.56° 71.49+3.58° 25.15+2.03° 43.11x1.43°
v 7.36£0.04"  8.86+1.40™ 157.83+£7.16° 2.42+0.20°  0.10+0.06" 4.59+1.87° 117.14£7.07° 90.80+5.40° 10.71+0.48"
V 6.14£0.12" 7.67+1.86™ 77.80+9.35° 1.80+0.03°  0.35+0.06° 19.11£1.30° 100.22+4.04° 29.11£2.21°  9.50+2.58™
VI 5.67+0.12° 10.80+3.67°  12.65+1.00° 0.47+0.04°  0.13£0.01*°  9.37+£0.42° 12.72+£5.35"  1.34£0.31*° 24.58+0.84¢
VI 5.37£0.02* 11.06£1.91°  10.94+0.37* 0.53+0.05"  0.09+0.05° 7.26+1.70°® 19.15+1.05*  1.27£0.12* 26.30+1.79¢
Vil 5.01£0.03"  8.90+1.86™ 52.47+4.55° 1.57+0.05™ 0.15+0.03" 16.05£1.33° 67.79+7.01°  6.94+1.78"  7.51+4.23"
P<0.05

Note: Different lowercase letters in the same colamn indicate significant difference among species (P<0.05).
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BRI 88.608% (£ 4), 5 AMFMsrHTIL T4
1 T IR REEE G B, MR RENAE
SRR H, JEBEILBE (Xs). pH (X6).
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Tab. 4 Rotated principal component matrix, communality and weight of each indicator

Jekr FE A4 Principal component INHF 2 WE

Index 1 2 3 4 5 o* of common factor Weight
X, ~0.095 ~0.490 0.316 0.331 0.718 0.983 0.0730
X, 0.317 -0.836 -0.335 —0.137 0.177 0.997 0.0740
X; 0.137 0.021 -0.710 0.613 0.299 0.995 0.0739
X, 0.874 -0.106 —0.401 —0.100 —0.033 1.000 0.0742
Xs 0.525 0.817 0.057 -0.019 -0.061 0.958 0.0711
Xe 0.873 —0.185 0.197 -0.121 -0.307 0.944 0.0701
X5 0.548 -0.207 -0.127 -0.701 0.349 0.998 0.0741
Xs -0.397 0.524 0.557 0.042 0.272 0.993 0.0737
X, 0.748 0.236 -0.037 0.378 0.020 0.901 0.0669
X1 0.105 0.002 0.460 —0.560 0.401 1.000 0.0742
Xy 0.307 -0.536 0.598 0.375 -0.080 0.992 0.0736
X2 0.693 0.302 0.439 0.066 -0.087 0.827 0.0614
X3 -0.247 0.564 -0.547 -0.298 0.249 0.973 0.0722
X4 0.586 0.479 0.050 0.233 0.523 0.910 0.0675
FRIE(E 3.936 2.952 2311 1.765 1.441
TTARR /% 28.118 21.086 16.504 12.609 10.291
FRTTHRE /% 28.118 49.203 65.708 78.317 88.608
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Fig. 1 Comprehensive score of soil fertility
quality of bamboo species
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