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Soil Physical and Chemical Properties of Different Stands in Nan'ao Island
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Abstract The physical and chemical properties of soil in 17 typical stands on Nan'ao Island were analyzed
by using the cutting ring method. The results showed that :(1) Among the 17 stands, the soil bulk density of
Acacia confusa and Eucalyptus citriodora mixed forest was the highest (1.32 g - cm™), and the lowest (0.68
g - cm”) was that of 4. confusa and Schefflera octophylla mixed forest.(2) Among the 17 stands, Acacia pure
forest in Bailu Ecological Park had the highest soil capillary water capacity (643.17 g - kg™), while the lowest was
216.26 g - kg (4. confusa and Eucalyptus urophylla mixed forest).(3) The total soil porosity of 17 stands ranged
from 46.33% to 74.04%.(4) The content of soil organic matter was the highest in pure Liquidambar formosana
forest (42.86 g - kg, and the lowest in mixed Pinus massoniana and other broad-leaved trees, which was only
7.71 g - kg''. In general, the soil of 4. confusa and S. octophylla mixed forest was loose and the soil structure
was good, while the 4. confusa pure forest had the best soil physical properties, and the L. formosana pure forest
had the best soil chemical properties. Therefore, it is necessary to strengthen the protection and tending of mixed
forests, improve the stand quality, and provide scientific basis for soil health management.
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Table 1 Sample plot overview
P Hb S FZRBIL AL AR hiNied
Plot No. Position Stand type Composition of main tree species Origin  Age of stand
1 BIRBA AR LGN WA PR/ NI U YN
2 JEAERRTRARE T ARmsliAk LR P/ NI id YN
3 FIFERSU AL ARR 5T AH I PO/ NI UE -V
4 AR AL ZlAR BRI ANTAHR ik
5 VR 52 3k ALK BRI ANTHR ik
6 B YN ALK ERCL) P/ N U Y
7 JURR [ IR A BVEHE . 214 Castanopsis hystrix . TEIHA RIRM N
8 IR [Fa] TR SE AR BISAHE . et NTAH gk
9 JRERUEIFUR L RMHREZEM BISHIE . R ATH Sk
10 HALIL R (RN BVEAHIE . RERA ANTAHR Pk
11 KA [l RN BIEHIE . ¥PG4E Eucalyptus citriodora NTHR itk
12 KillgE Ii#] YR S AR BIEAHE | 122 Michelia alba NTAR sk
13 T AELLRR I BT RRTR AR AR 7 ) =7 /N KRB bR
14 PULLAT TR SR BUEHIE . DA . RS Pinus thunbergii AT sk
15 HIWLE TR B RETR AR L. BIHER NTAH Gk
16 JEAERIREIKEE B RETRASH Y NN R ] NTAH Gk
7 miR i A B A e ATH b
2 HEHHAFE
Table 2 Characteristics of sample plot
WY B/ b jem SRR I =001mm BRI ey
Plot No.  Canopy density ~Number of plants ~ Soil thickness ( 1.(g o) Soil particle size Soil type
Soil hardness <0.0lmm

1 0.45 40 60 2.7 31 irig

2 0.70 60 60 1.0 24.00 g

3 0.60 300 60 3.4 32.00 i

4 0.80 145 55 2.0 22.00 LZ3E

5 0.70 6 60 1.5 28.00 e

6 0.75 100 60 1.0 11.00 e

7 0.60 140 60 2.4 32.00 LE3s

8 0.65 11 60 2.7 24.00 irig

9 0.85 65 60 2.5 28.00 i

10 0.70 150 60 22 34.00 i

11 0.80 160 60 1.5 24.00 g

12 0.60 135 60 13 35.00 Lz

13 0.80 10 60 2.1 36.00 Lz

14 0.60 45 45 1.7 26.00 TR

15 0.80 150 60 1.8 20.00 LE3s

16 0.30 40 60 15 27.00 I

17 0.60 74 60 15 24.00 Vb
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Table 3 Physical properties of soil

5 KHE/ (g-em®) BEKE (g kg

SALBREE /%

TEABE /% AFBEALBRE % BB /%

Plot No.  Bulk density  Capillary water capacity ~ Total porosity  Capillary porosity Non capillary porosity Aeration porosity

1 1.19 £ 0.0labced 347.88 +28.02cd 55.14+7.80bcd  41.35+2.69cd 13.79 + 1.91i 31.88£0.71h
2 1.12 + 0.02abcd 341.52 £17.79¢cd 57.82 +8.25bcd  38.17x1.72de 19.65 £ 0.40h 38.56 + 0.73f
3 1.31 £ 0.20abc 277.04 +23.38ef 50.45 +9.14cd 36.37+3.07¢ 14.08 + 0.501 36.06 + 0.34g
4 1.04 + 0.12bcd 235.33 +23.60fg 60.74 + 6.17bc 24.48 + 1.48jj 36.26 + 0.75b 52.42 +0.70b
5 1.15+0.11abed 420.70 £ 36.77b 56.54 +2.15bcd 48.45 £ 2.59b 8.09 = 1.24k 26.15 £ 0.95j

6 0.91 £0.13de 643.17 £ 37.56a 65.49 +3.95ab 58.82+547a 6.67 £ 0.46k 48.01 £0.34d
7 1.14 £ 0.08abcd 305.29 +45.11de 56.86 +3.46bcd  34.90 + 2.72ef 21.95 + 1.31fg 37.62 +0.41f
8 1.17 £ 0.09abcd 229.92 + 17.22fg 55.75+8.92bcd  26.96  1.20hij 28.79 + 1.30e 48.5 +1.32cd
9 1.32 £0.15ab 216.26 £ 8.92g 50.08 +8.69cd  28.61 +3.16ghi 21.47 £ 0.54g 38.13+0.71f
10 0.68 +0.26e 350.87 +26.70cd 74.04 £ 4.43a 23.80 +2.09j 50.59 £ 1.27a 62.45+0.83a
11 1.16 £ 0.05abed 383.24 +25.87bc 56.27 £ 1.96bcd  44.41 £ 1.91bc 11.87 £ 0.37j 37.64 + 1.33f
12 1.01 £0.23cd 307.59 +33.82de 61.72+191bc  31.20 +2.93fgh 30.52 + 1.06d 47.51 +0.59d
13 0.99 +0.22d 305.54 +34.03de 62.81 £0.78b 30.11 + 1.22gh 32.71£0.32¢ 48.37 + 1.36¢d
14 1.42+0.25a 246.18 + 24 41fg 46.33 £2.79d 35.01 + 1.55¢ef 11.32 + 0.45j 34.98 £0.23g
15 1.04 £ 0.15bed 244.02 + 15.52fg 60.65 + 5.78bc 25.45 + 1.94ij 3520+ 1.01b 49.7+0.31c

16 1.04 £ 0.17bed 360.98 +45.75¢cd 60.81 +2.08bc 37.49 £ 1.28de 23.33 +£0.82f 40.42 £ 0.43e
17 1.18 £ 0.12abcd 268.22 £31.6lefg 5531 +10.00bcd  31.76 = 1.14fg 23.55 +0.20f 30.57 + 0.431

TE: RPEEFE « AR, ARFREFOR2ERBE (P<0.05),

Note: the date are mean + SE, words mean significant differences ( P <0.05) .
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Table 4 Chemical properties of soil
H5 ﬁmﬁﬁi/ SR g kg &g -kg') 2B /(g k') Wﬁ@ﬁ] ﬁﬁ@i_l Eﬁw‘

Plot No. pH (g 'kg ) Total N Total P Total K {(mg ke') f(mg 'kg ) /(mg ke')

Organic matter Alkali hydrolyzable N Effective P Available K
1 5.62+0.05d 42.86+0.05a 1.66+0.05ab  0.35+0.04a  25.55+0.98cd 154.05 +0.25¢ 50.8 £0.65a 230.48 +1.07a
2 482+0.12k  18.95+0.53k 1.24+0.04cd 0.17+£0.02cde 19.29 +0.12cd 126.22 £ 0.11f 3.95+0.24c  62.03+0.52m
3 572+0.03¢c  20.19+0.10f 1.33+0.07bc  0.22 £0.04bcd 24.74 £0.17cd 93.21 £0.16k 2.05+0.18f 183.96 £0.25¢
4 5.19£0.04hi 2529 +0.06f 25.29+0.10bc 0.15+0.04def 49.32+0.99a 129.45 +0.98¢ 2.8+0.35d 122.03 +£0.03h
5 549+0.05¢  36.56+0.02c 1.92+0.07a 0.31+0.06ab 18.52+0.17d 163.11 £ 0.02b 2.65+0.18de 141.28 £ 0.96g
6 6.2+0.09p 1832+0.091 125+0.09c 0.31+0.05ab  16.8+0.44d 76.38 +0.30m 0.15+0.05i  108.78 +0.20i
7 52+0.03hi 21.15+0.05i 1.09 £0.65ef 0.13 £ 0.05def 38.24 +21.63cd 99.03 = 0.03j 1.25+0.05g 146.92 +1.03f
8 543 £0.03ef 13.57+0.03n  0.9+0.05de  0.2+0.02cd  23.88 +1.05cd 78.32 +0.031 0.8+0.31gh 163.25+0.13¢
9 542 +0.04ef 32.23+0.11d 1.44+0.05bc 0.25+0.09bc 19.87 +0.03cd 99.68 + 1.01j 2.15+0.18¢f 189.6+0.13b
10 5.28+0.07gh 42.18+0.18b  1.81+0.06a 0.14 +0.05def 24.19 +0.03cd 176.7 + 1.02a 2.7+0.23de  66.52+0.071
11 576 +0.11c  17.67+0.07m 1.19£0.10cd 0.14 + 0.04def 29.47 +0.03bc 104.21 £ 1.01i 59+098b  48.69+1.0ln
12 5.29+0.02gh 30.49+0.05¢ 1.64+0.04ab 0.15+0.09def  38.5+1.14b 139.16 £ 0.11d 2.7+0.09de 171.22+0.1d
13 5.35+0.03fg 22.19+0.10g 1.28+0.16c  0.14 +0.05def 26.73 + 0.04cd 114.57 £ 0.03g 1.35+0.09¢ 61.76 +0.11m
14 6.43+0.04a  9.63+£0.030  0.52+0.32f 0.08+0.09¢f  37.46 +0.04b 35.6+0.130 0.75+0.22gh  76.48 + 0.09k
15 516+0.11i  21.7+0.04h  1.13+0.03cd  0.08 £0.03ef 26.82 +0.03cd 106.8 £ 0.13h 2.6 £0.14def  90.99 +0.01;j
16 498+0.01j 17.71+0.06m 0.74 £ 0.04ef  0.08 £ 0.02ef  26.95 +0.10cd 66.67 = 0.03n 0.75+0.05gh  37.08 +0.030
17 5.05+0.09j 7.71+021p  0.42+0.09f  0.07+0.03f 26.04 +0.05¢cd 35.6+0.120 0.6+0.17hi  24.69 +0.02p

TE: RPN FEIE « fRrfEiR, AFTFHRER2ER R (P<0.05).

Note: the date are mean + SE, words mean significant differences ( P <0.05) .

W, TR LR

4 SipSitie

AEBE FLBREE S B FLBUE L EEAAE 1:2~1:4
F) DX 17 0 BT 23 R A A R LA I i) 71, e
RS HRARAT A X RIS L, RIVR SCMR A £ S L B
ECB LSRN P, LSRR Ao BR T
5 P 25 Bl AR S SMOR s AR BEl 1 TR S MR AT
AR TP #8530 A AV IR HBIX, AR 1
FEJLASFLBR R A b b 9 2 BRAS 0 &5 PN i 3t X
KA B A+ S AR R LRI AR S8 AR o T
e AE e W TSP 1 T A K AR X R
ATREDR N 5 AEPE AT RS ARSELL K . 76 17 Bk
gref, BRI R RSO H R df s, fLBRUE
K, TR, SRR, U RRTR L
MR R, LB RN, BHRIARSE,
ZikgrEs, S PIAE U X AR 5 Ak £
S BPE BT S 45 R — B HIE R T eI

MRS AR FL RS i, AR T S A K AL
T, P A A F Al bR 22

TR UR SR S AU BRI
PEABVIMNER. N, P KP4 K=Kt
R, HEZWEYNAREST, 0 e D
A BEAR, R E R KA RcE, ik
DAt s im e i AR L, RO ERE T £
HEFr Ay iRt 1, o A LB R s R
HRAF AR, n]BE P AR X 4% 5 e B — 2 19
T ZREJ7 . W R AR RE ST P A BB i ik
(R R I A AT R TR S bR, 2k ] MR + 857 4y
FRISEMIE DA R 8t ey T BT IR SRS 38 5% 731Y
RS AR, XTI AR PR R AR B
1113 P8 2 25 Pl AR S Al R A 5 T T R B R
WSO, AHLTCE AL TR g, o
B 17 bR rp S e IR, TRED O B A2
YNIEEEESE2 0 NI NI R S/ T EZS O N IS -4 D 94
KA B RLRIFPAR, RIS 00 A 1 RS ) A



110

Bl 5 R B B2

2021 4F 4 126 37 455 2 4

—E RIS P

%‘2’

SVARTIR, TRASAR B 3 {a BER DL L SEAR gL
{HOR IR AR L AR B I SR KR, PREFK

TEIRETT, B, R RS AR R MR
RmMa B, O A PR AR

S5 3k

KUEFFER C, DRAKE D R, FERNANDEZ-PALACIOS
J M. Island biology: looking towards the future[J]. Biol
Lett, 2014, 10(10): 20140719.

MCPEEK M A. Linking Local Species Interactions to
Rates of Speciation in Communities[J]. Ecology, 1996,
77(5).

JEVEEE, AT, 10 50, A%, IR AR A 1 A TR ]
B BRI AR AR [)]. P HLEE, 2001(2): 104-107.
JEVEER, AR, 52/ | 2R e SR YR A AR RV 4548 23
Mr[I1. ) PEAES, 2001(3): 209-214.

ML, TRILIT, R AE, 55, 48 = IR R ARab e A 4
AR R OHOK IR TR IIRE )], K L ARRFEAR, 2006(2):
106-109.

SCAR. db Rt AR XN AR+ HE it i pF9E D). Ik
AU AEETARE R, 2010.

AP, DR R R IR AL B AR I S I SE[D]. A
A B, 2007(1): 21-24.

VEEL R L AGSRIN ). A8, 1995(8): 32.
X, oL, TREAE. M R AR AR AR 6F
S E WA AR S ERAED]. AESHEER, 2000,
18(2): 621-628.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

B Sz, RPRA, %5 KUDTITIR & S8l ToRh bk
g3 LHEAE ST [I]. R MO R, 2009, 36(3): 4-7.
PR, W, Y O A TR S AR 0],
FEAREIER=, 2008(5): 27-29.

Fp [ Ol BB 5 B ARV BFSE BT LY/T 1228—2015
AR AR [S]. b5 v EIRRIE S L,

FF O R F 58 BEAO BFSE BT LY/T 1234—2015
FRAR A A 52 [S]. AL v ERRIE S AL,

Hf Ol Bl A 5 B RO ST AT, LY/T 1232—2015
PR R AT 2 [S]. Jbat: P AR T AT,

H E MO RLE R T B O BFSE . LY/T 1215—1999
TR K S — 4R T 0 2 [S]. ALaT: P E bR
A,

EEM. WHAH AR E A PR LR RRE
K HFaEHLEBTIE[D]. Fol: Wil e, 2020.

T, EER, AR, % R K E AR A
ViR 2 REE I - R R S A D). JK R ORI,
2012, 26(3): 112-117.

W, EE, XN, S TR IR I SRR RV
W15 HHERRRPED]. Mol 5 FREERNE, 2018, 34(2): 90-
95.

BEAE. N T I RBARAR PE AR o2l it 45 R T sk
#R VP [D]. B A MOl R 2, 2007.

PN, v, B, 5. BT BRI
Mif G & & E W IR [0]. K AR RESAR, 2021,
35(2): 369-376.

XIS, APEE, SR, A5 HPR R FR YRR R
Ay e H T AR AR ERAE D], 5, 2020, 52(6): 1248-
1255.

HWF, TLRE, FVACIGE, 5. AR T Db 13857 5325
[a] 5 B A [I]. Rl 53RN, 2020, 36(6): 110-
114.



