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Relationship Between Species Diversity and Soil Physicochemical Properties
in Different Mixed Forests of Acacia confusa and Pinus thunbergii on
Pingtan Island

WEN Qingyan, XIAO Jihong, HUANG Aqing, HUANG Yunteng, DENG Qingya, CAO Shengxuan,
DENG Chuanyuan”

(College of Landscape Architecture and Arts, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: Understory plant diversity and soil physicochemical properties are the key indicators of soil and water
conservation stability and growth ability. Five typical stand types on Pingtan Island were selected, including
Acacia confusa forest (I), Pinus thunbergii forest (II), A. confusa + Casuarina equisetifolia forest (III), P.
thunbergii + A. confusa forest (IV) and P. thunbergii + Eurya emarginata forest (V), the differences of understory
plant diversity and soil physicochemical properties in different stand types were analyzed, and explored their
relationships through redundancy analysis (RDA). The results showed that the mixed forest of P. thunbergii + A.

confusa was more beneficial to enrich the species diversity in the understory, while the community structure of A.
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confuse + C. equisetifolia forest was simple with low species diversity. The soil physicochemical properties of
different mixed forests were different. Compared with pure forest, the mixed planting of tree species was
beneficial to increase the total potassium content of soil, and 4. confuse + C. equisetifolia and P. thunbergii + E.
emarginata forest were beneficial to enhance soil organic matter content, total nitrogen, alkali-hydrolytic nitrogen
and available phosphorus. Soil total K and water soluble salt had the greatest influence on species diversity in
understory, and total K was negatively correlated with species diversity index in shrub layer and herbaceous layer.
The total water soluble salt was positively correlated with the species diversity index of shrub layer and negatively
correlated with the species diversity index of herbaceous layer. Therefore, in order to improve the species
diversity of the understory, the mixed planting of P. thunbergii + A. confusa could be considered. To improve soil
fertility, mixed planting of 4. confusa + Casuarina equisetifolia, P. thunbergii + A. confuse could be considered.
At the same time, tree species coordination was carried out through artificial tending, thinning and replanting, so
as to reduce allelopathy of Casuarina equisetifolia, control total potassium and water soluble salt content in soil

for promote long-term stable development of community.

Key words: Pingtan Island; Mixed forest; Species diversity; Soil physicochemical properties
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1.1 BRI

S I (25°15'~25°45" N, 119°32'~120°10" E)fiz
TAEE A PR A LR, HIFZ) 324.13 km?, ¥ /F
&KL 408 km, BNMEREEBIRATHEL, 28
434.6 mo TR B (105005 e S R T PR R IRV A%
BERLAGR KT, HRZFEITAZ NHRILA, F
BIRGELIN 6.9 m/s, B EE AR EEAE B ok AT HE
X 2 —, WG X 4 4E 7 4 DA B KR H 0 125 dY,
PR R R R, hEERM E DA AR5
NE, W E, HEETRE, AEREEEUe.
1.2 HHRE

6 B I U5 R EHE SR T IR A 2019 & 2021 4
FOHE SR A g 5, R AR SRR ik, fERR
U4 AFT B L A VR M B B 20 mx20 m [REHb
FIF GPS & S SR AR T B4, 10 R FELR 5L
IAREANRE T (AR k. S S A A
FERE . AL FITRAR(MR R =3 m 842 =3 cm)

®1BISEAFE

Table 1 Basic information of the island

BATREARR R, x4, WERE. . wSiE.
R B AR R T DU A 51 E 1D 5 mx
5 m BEARFETT . FEFETT BIVU A DL R i B &
BN 1 mx1 m BIEAFETT, idFAET7 N A P F
MR, mE ERGEEE). ESER. AR
FERICFE 6 N oE R B, fEMREE S, A
JERT 75%, BAMGEIER AT, e 27 4
FeJ7, sl 18 34 K& 9 MEE 24,
2Ll 2 AN Jeghill 6 A~ dEFEIE 5 AN ER 1), B
BIEMEM, B, G5 BHRER S (Casuarina
equisetifolia) Pk« FBFA+ 6 75 AH LKA BB AL +IE S
(Eurya emarginata)#k3t 5 ks BT T R
(& 2)»
1.3 LIEE AL R e

TERFANFE T (RO ERDY 325 25 em PR 191
P, a7 I SRE0 = R AT AT BRI 0
WHESSE, fJaia F o iEn e 7 N ) 38 S)0R 5 ik
AN IR . iR (R b ) BT
ST IERE AL ) pH B AU &% 2. 4
B DR A AR SRR S S 9
TFERFEAT MAE o
14 BEIHGTHoHT

FETHAR RIS, MY AREE DL E EEE A

R (m)
Highest point elevation

JTEIEE (km)
Inshore distance

FEP-E S BERS (m)

Distance from Pingtan Island

S| KA RS

Island Area (m? Perimeter (m)
#1715 Huangmen island 71845.2 14173
K& & Dasong island 282 400.1 2503.4
/NE & Xiao island 55469.1 1340.8
21115 Hongshan island 30 676.6 1015.0
He4hl Guangyou island 65157.6 1075.4

34.7 3.89 154.2
51.8 20.14 1162.1
36.8 19.43 878.5
20.8 23.05 677.7
24.2 22.57 319.2

K2 FEHUEAE L

Table 2 Basic information of plots

it R W FEIRE (m) FAE (m)
Stand type Altitude (m) Slope (°) Mean tree height Mean diameter at breast height
I 24~38 8~60 4.98 6.47
11 30~35 25~45 1.76 3.86
11 27~28 18~46 6.02 8.15
v 25~30 28~40 1.88 3.50
\% 26~49 7~48 1.89 4.04

I GUSAHEAR I SR T GVBH BRI, TV: B+ G AR, V) BAAHES M. TH

1: Acacia confusa forest; 11: Pinus thunbergii forest; 111: Acacia confusa + Casuarina equisetifolia forest; IV: Pinus thunbergii + Acacia confusa forest; V: Pinus

thunbergii + Eurya emarginata forest. The same below
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fabw, THEAFRIRRSS R 27 MRETT &2 7 W
HAV), T BEZ V=R +FE X 22 P AR
HEEY3: BAJE IV=(RHX SN 2 )2 K H
a ZFEPEFR Hi(Margalef 3 & FE 4824, Simpson F5%4.
Shannon-Wiener $54{(. Pielou 8£0) 1T H AN A AR5 rh
HEAREMBEARE YA 2 R R HU, R
SPSS 27.0 HL[K 2 J7 % 43 BT (One-Way ANOVA )l
ANEIAR G RN HERLJZ YRR 2 FEVE AR 2 S L e
AT ) 2 2 1 22 7 . R Canoco 5.0 3 A-#E4T 70
#4531 Redundancy analysis, RDA)f#RE 9 i + 35 1
ST ST XN 27 AMEE 25 2 B s IRl 2 i
TR E R R

R 3 AIFM S SRR EEHE

Table 3 Importance values (IV) of dominant species in different stand types

2 SRR

2.1 W EWAREYFM ST

AR 3 ST BE B R AE R KA DA A,
M 3 AL, GVEAEAMREARZEYIL 16 B 18 F,
PR Z BB T 5 ARERAA — B,
QAR HE T BAZ 9 BH I8 M, JOREESIL
#o QIR TR, FEARZEIL 4
B4 F, EEUTEAREMAIARRR AL G5 .
A+ ETEA AR Z I 15 B} 20 B, R HE
FT, HAXIHE, FARZRGEIFRBAEF.
AR MEARZIL 11 BL 14 F, SRBFHLATAR

[ Ve stitl JRIR RFFh HIYH
Stand type Layer Dominant species IV /%
I #EAZ Shrub (SL) ¥ Eurya emarginata 23.82
W& ¥ Gardenia jasminoides 16.15

BIEHIE Acacia confusa 13.19

A JZ Herb (HL) KIREE Polygonum chinense 16.96

WK B Oxalis corniculata 12.74

S5 Cyrtococcum patens 12.10

I HEAJZ Shrub (SL) KL Pinus thunbergii 28.66
A4 Berchemia lineata 19.30

HELF Glochidion puberum 16.54

HAJZ Herb (HL) \I°*& Dianella ensifolia 19.34

RIS Aster asagrayi 13.67

BYK Justicia procumbens 9.41

I #EAJZ Shrub (SL) KRIFKH# Casuarina equisetifolia 73.76
BB Acacia confusa 14.82

EMEE Sageretia thea 7.71

R4 )7 Herb (HL) SRKFL Oplismenus undulatifolius 2333

K BE Polygonum chinense 22.22

WS L Oxalis corniculata 8.89

v #EAJZ Shrub (SL) EZRT Dodonaea viscosa 46.38
M Sageretia thea 7.80

Wa¥ Gardenia jasminoides 5.44

HAJZ Herb (HL) HFM Cynodon dactylon 17.68

WMRE Artemisia capillaris 10.63

FUES 8 Centella asiatica 9.54

v #EAZ Shrub (SL) 1E¥% Eurya emarginata 55.37
MRS Pinus thunbergii 12.22

B:AU4: Berchemia lineata 5.57

A JZ Herb (HL) BB Centella asiatica 19.50

FFM Cynodon dactylon 10.18

JKF4 Polygala japonica 11.42
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JER TR R %, RS AR .

ME 1,2 AT, BB RBREAREARZ T 4
N2 FEME 4R 20 AR 2 ) Shannon-Wiener i 413
&/, HHEFEAKRE Margalef £ Pielou F8%5 &
FART HoAh 4 FhAR 258 (P<0.05) . BFA+ETEAH
MR 2 ) Margalef 5 20UF1 Shannon-Wiener $5 2115
oK, HEEARZM Margalef F8E0E 3% = TBr 6 A
SERRAM At 3 Fhk 732 AL (P<0.05).

2.2 HBEAME T

I FH BRI 2R T Z2 50 Bkt 5 Mok S 1Y () - g 3
IR AT 22 S B GR 4), 7R IR A AL . 2%
WA SEL, GEMEBPRKRENRYEZES T2
FAMRAN B AA-HER IR (P<0.05) . BIAHES A G5
FHIBH AR TR ) 2 4 5 5 2 35 5 T 6 VS A AR
FRFAPR(P<0.05); 5V AH R+ A JBR 3 AR 1) A 2008 25 &
W T HA 4 Fhipksr KA (P<0.05); FBIAMAIE

2.5
I |
I 1
3}. = 1
20} AR :||:| '\}’
A
&
ERS B A | |AB
g B
o
ﬁ 1.0+
A A
A A A A
AB A
0.5 C
B
B B
Margalef Simpson Shannon-Wiener  Pielou

ZFEEFE R Diversity index
K1 RFEIbR D BB EAR L RIS B K B R RN R B (P<
0.05). T~
Fig. 1 Diversity index in shrub layer of different stand types. Different letters

upon column indicate significant differences at 0.05 level. The same below

FAHER PRI A R0 & 2 BB LT S BB & wor —B
5 AEQJH\+7|(%E'\:$7!{(P<O.05)O 35 A 5 il\l/
2.3 M NS IR KR 30} v
k5 REJT 3 S5 P R % REPERE B (Marglef 46
¥, Simpson 5%, Shannon-Wiener $5%(#1 Pielou § 2ol ABA 7° . AA
RO 9 A LIER T AT RDA Z0H7(1& 3), 3 1 5 B
HEFFRIARRE T 31.64%, 5 2 HERFRIARRE 15.33%, 4
Hh BT R RRE RN 55.57%, BT 2 HEFPHIAEIR -t Hor A ARA A A2
WA R S RN M 2 AR e iiﬁ ﬁﬁ
B A PRI KU P BE SRR % 2 W b 22 RE I S 0 : : _ ,
Margalef Simpson  Shannon-Wiener  Pielou
K. Hoh A S VS REA B A 2 A 22 R ZREHERTE Diversity index
PEFR IS R KM AR STEERZES B2 FRAIRRAL R R
FEMe B R IEAEDE, SEAREYM ZHMIRE 2 M Fig. 2 Herbaceous diversity index of different stand types
4 RFEMG B -3 AL
Table 4 Soil physical and chemical properties in different stand types
TWiH Item I 11 11 v \Y%
pH 5.08+0.42a 5.91+0.30a 5.65+0.23a 5.91+1.23a 5.55+0.79a
A HUF Organic matter (SOM) 38.46+30.35ab 15.1342.08b 51.10+16.98a 28.37+1.25ab 15.48+2.51b
4% Total nitrogen (TN) 0.18+0.13ab 0.06£0.01b 0.24+0.08a 0.11:£0.00ab 0.06:0.01b
4T Total phosphorus (TP) 0.02+0.01a 0.010.01a 0.02+0.00a 0.01+0.00a 0.01+0.00a
44 Total potassium (TK) 1.66£0.23b 1.92+0.21b 2.74+0.23a 2.13+0.32ab 2.79+0.56a
W% Alkali-hydrolyzed nitrogen (AN) 160.60:100.98ab 59.25+6.99b 197.80+50.86a 117.70+6.93ab 53.53£10.20b
%W Available phosphorus (AP) 13.08+2.87b 8.51+£2.25¢d 16.96+1.35a 12.35+2.19bc 7.12+0.71d
A Available potassium (AK) 160.27+118.13a 111.17+45.07a 126.45+9.22a 153.02+60.74a 113.82+29.76a
K B Total water-soluble salt (TS) 0.95+0.52a 0.79+0.28a 0.41+0.46a 0.73+0.07a 0.43+0.06a

[EAT B J5 AN IR 7 BE R OR 22 57 {5 (P<0.05). Rl

Data followed different letters at the same line indicate significant differences at 0.05 level. The same below
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0.6 TK,
r G-Jsw
GH N GR
L G-D
<
«
n
o
<>E S-Isw,
S-R
S-H,
S-D
TS
-0.8 & . . . : . .
-0.8 0.6

Axis-1 (31.64%)
K 3 MR Z R SR (¥ RDA 4307, S: R, G HA)Z; R: Marg-
lef $5%; H: Shannon-Wiener 5 %{; D: Simpson #§%{; Jsw: Pielou 5 %%;
TK: 44 TS: /KiEtEh s h.
Fig. 3 Redundancy analysis of species diversity and environmental factors.
S: Shrub layer; R: Marglef index; H: Shannon-Wiener index; D: Simpson
index; Jsw: Pielou index; G: Herb layer; TK: Total potassium; TS: Total

water-soluble salt.

A AERFI K A R B IX 2 AN IR R Fh
ZREVER SRR 302%, RUIEAH 69.8%[1)H:
MR R R T BRI A 2 R

3 SRS

3.1 VIFhZ R

Margalef 54 3= 2 Sk 1 BE& I SR 2
D, KERFH, BN TEAEAR Margalef 541
A1 Shannon-Wiener 8 ¥7EHEH R K, HIERE
Margalef $50% 2 = T Bk G IS AH B AR AM HAR 3 Fh
MR o FHXT HARAR SR, A+ A
RZHAR T FEEARZIMZ KT KRR
R B+ EIR R 5, S FH(Fabaceae)tHY)
6 VA R ] ZURE T 5 TR R AR B AR, GO
PR B HAEBAPOEFRIG & 3 AR TE
1) 5 /)N ESURE THD AR A 9 At E B IR 067 ) 65 VS A R8T
] S0 RE S S PR e VR 8 K T AR E R
O FE . b, B+ G A AR Z
AR ECERER T, w0 R R
EEES, MEMIMEEE, 5EaEHRRE
J&, AR SISt RESR VAL 2 B, AR P dl
ZREMEACTAS DU Ao AT IR A] O¢ S AH B
IR AT VR A 5 AT OB R 4, AT 1A

TR RGu AR E R,

Shannon-Wiener 5 #H SR it A A EHE YK 5
AN Z RIS, £ 5 Simpson fa#3L A H
ULBH; Pielou 33 5) FEFREUR L T &M AMASE 4
BCII5IFEE, Pielou &) FEFREGS, MR L
gikAe . BIEH BRI 2 K
PARR, TEHEREM 4 N2 AR R AR
Shannon-Wiener #5501 ¥ N5 /N, H#EARZ Marglef
FEEUR Pielou Fi8 035 0 25K T At 4 Pk 288,
AT L V5 A AR R VR AL 5 PR T AR FIERLE 1
YIRS B S e . R ERTT REE AT FLIX N 1
G VS A B AR R BR A PRI AR Z AW P A K R B
FIRARIEEN, 6 V8 AH T A A AH QI8 ) 5 FH P4 b
KRR =, AR T YBHEL ZK o FR 45
H AR DRI 3R o], A JBR 28 A1 6 V5 AH R 40 e FE E R
= b T ARLE, EREE N AR AT EE
H—, JbAh, SRR AR RSN S VS A
TEVRME R 7R, il et | B A EUE IR
T TT, P EENTE S RN ARR B A A s
I A P AR K SRR, ST B T8 ) Bl & 4% B T i)
Rk, Bz HAAR SR, SRR S 2
G R SO T 5, AR TR B VR AR E T
T o
3.2 HBEAMR

CAHMARY, SR —KARBEARML, K
JBR 2 5 H AR RIS J5 BAR N A 2 AP0 g
SER RN S A PT281 e bk iy . 3 ER A 1 R
MR AFR AR EZES, WP ZEES g
PRI 5T 2 (A A BAE R, W0 Z AP AR A ]
RERf 2 5] g 1358 IR 1 5% M o R A e R ) AR T
EVE A B AR BRE AR T Y00 2 UK, (A28
AR 2EAM A S =R E ST BB A+
WA, XS e ESEEARITAR, &
AR S T RVR R A ), O T RTE A
BDRERY, [FIRF, SIESAHEAR MRS S R
T EEHAEARMERE, RS EREST
Fofth 4 PpbRor 2884, X ] RESE KRR N B R AL
W A = AE AR D B IR S S — 0, &
TS AR PR MR IR R S50 5525, BEFRMIK R X5
Wi 0 R 70 B B - ke, A A e R
o AT A A, IR R A TR
TR b, S5 ) R A B 1 R e LR
BB, SIS A AR AR T 1 JE 2 T T P Re IR
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PRZ LI, PibMIK BRI RIS
Roth, X5 EH TGP B AR B AR
b A S EAAE JFRISEA FRIBE FE 45 2R — B

R F G EMHEMM S BRI, B
PRI AR -HEE S PR A A 20 2 B 2 . AT
FURY, BERAE L IR R BRI ERTTE, AR
F 50 W) T A LR N 3 A SR VA VR B R A
EERIE Y, RAAERIR Y R b R R AR
TRV B T 5 S A G Y R TR kAR IR A 1 U7
VEPH, MTTREAR 7 RRAATEVE A RO S 5, HR R+
TSI TR )Z Margalef $8ECBUIS, X8R AR R
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