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Study on the habitat and niche of Sassafras tzumu ( Hemsl.) Hemsl. in Zhejiang

Province
SUN Jiejie”?, JIANG Bo*, WU Chuping’, YUAN Weigao’, ZHU Jinru’, HUANG Yujie’, JIAO Jiejie®,
SHEN Ajhua® "

1 School of Forestry and Biotechnology, Zhejiang Agriculture and Forestry University ,Hangzhou 311300, China
2 Zhejiang Academy of Forestry ,Hangzhou 310023, China

Abstract; Vegetation habitat is the material basis of communities and whole ecosystems. Niche breadth, niche overlap, and
interspecific relationships play important roles in community ecology. Therefore, the study of niche and interspecific
relationships based on the characteristics of vegetation habitat is fundamental to understanding ecosystem functions. A
principal component analysis showed that soil nutrients and altitude played an importantrole in restricting the growth and
distribution of Sassafras tzumu (Hemsl.) Hemsl. Trend fitting to the environmental factors concluded that typical habitats of

S. tzumu in Zhejiang Province included the regions with altitude of 400 - 800 m, shady slope of 20 - 40°, and thick and
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fertile soil. There were 149 tree species in the 189 monitoring plots of S. tzumu., and the dominant species were:
Cunninghamia lanceolata, Pinus massoniana Lamb., Schima superba, Liquidambar formosana Hance, Cyclobalanopsis
glauca (Thunb) Oerst, Castanopsis sclerophylla, Lithocarpus glaber ( Thunb.) Nakai, and S. tzumu The niche breadth
values of the community are arranged in size order: C. lanceolata, S. tzumu, P. massoniana, S. superba, L. formosana, C.
glauca, C. sclerophylla, and Castanea mollissima. It can be seen that C. lanceolata, S. tzumu, P. massoniana, and S.
superba have strong adaptability to the external environment, which appears higher with each environmental factor, and the
advantage of resource utilization becomes more obvious. The niche breadth of S. tzumu was 61.65, which was second to
89.64 of C. lanceolata, and was followed by 57.28 of P. massoniana, which indicated that in total S. tzumu has a good
community status in the research area. The niche overlap value of S. tzumu and Cerasus serrula (Franch) Yiiet Li was as
high as 0.9, and the overlap values of Phoebe chekiangensis C.B.Shang, Broussonetia papyrifera, and Acer palmatum Thunb.
were 0.831, 0.785, and 0.531, respectively. This showed that the habitat requirements of S. izumu are similar to those of C.
serrula, P. chekiangensis, B. papyrifera, and A. palmatum. Therefore, in the case of abundant resources, mixed
afforestation could be carried out. The interspecific analysis of 11 dominant species in the monitoring plots showed that S.
tzumu and C. lanceolata, P. massoniana and S. superba had significant positive relationships ( their PC—values were 0.75,
0.45, 0.42 ), and L. formosana, C. sclerophylla, and C. glauca had a positive relationship ( their PC—values were 0.34,
0.25, 0.22). Moreover, it can have niche breadth close to those of C. lanceolata and P. massoniana in the community,
indicating that S. tzumu is not likely to be easily replaced by the two tree species during community succession. It can be

seen that S. tzumu could be attracted to each other in the study area.

Key Words: Sassafras tzumu ( Hemsl.) Hemsl. ; niche breadth; niche overlap; interspecific connection; habitat
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Fig.1 The distribution map of S. tzumu plots in Zhejiang
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Table 1 The overall characteristics of each environmental factor of The main distribution area of S. fzumu in the research area

B e B E A B st B H A I
Environmental zjl\a’: Number Environmental g;: Number
variable percentage/ % variable percentage/ %
ez s’ 46.40 + 3, it 7.81
Slope position i 21.90 Soil texture et 62.50
T 31.70 g+ 0.22
Wepgs(°) 6°—15° 4.90 i+ 29.46
Slope 15°—25° 9.90 Mg IR/ em 0—5 74.34
25°—35° 40.10 Withered leaf layer 5—10 17.54
35°—45° 44 >10 8.11
=45° 1 JEERH TR/ em 0—5 30.70
Werey B335 /2 1 35% 69.76 Humus thickness 5—15 60.30
Slope drection FH 3/ > BH 3 30.23 >15 8.99
TR B /m 0—200 15.73 TR/ em <10 2.41
Altitude 200—500 42.24 Soil thickness 10—40 12.25
500—800 31.68 40—85 83.59
800—1100 7.66 >85 1.75
=1100 2.69 FE B 585 13 0.1—0.6 4.30
F i EAR:14 91.02 Total vegetation coverage 0.6—0.9 40.99
Soil type I 8.97 0.9—1.0 54.71

PRITZR G PREE IR BE X MEA S0 A B2 e, A B T B 5 P58 DR XA A 43 A 1) 55 i 7 B % = 2 B il PRI 7
28 F LT BTS2 BT PR ) o e B BT . 3R 2 T LUE R AE 10 DA SR R 4 A F R
B B G S B 26.87% 22.75% 17.93%H1 12.95% , H: B Bk E5 B0 80.52% , fi i H]
I 4 A F RS RE S MR o3 A 1) E 2R R R . IR 2 maT LI I, 55 1 050 T R o8 o2 B A
VE ) B B 3 WA HE A 1 17 7 (B R 43 TR 1 0.849 1 0.868 , 3X BN 8 AT 4 S B T 3B I Stk e L) PRl
51 FERE O IR B 2 R RS R AT RO, Horh IR R 5 LR A R
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Table 2 The principal component eigenvectors of S. tzumu habitats in the research area

FHE A Eigenvector

AREL
Variable %1 LNy %2 Ly %3 L PR
Component | Component I Component Il Component [V
YA Slope position 0.158 0.357 0.216 0.592
Y Slope 0.017 -0.379 0.579 0.004
B ) Slope direction -0.029 -0.002 -0.360 0.756
EHOEE Altitude -0.184 0.701 0.370 0.114
LA Soil type -0.238 0.749 0.167 -0.007
b Soil texture -0.228 -0.525 0.338 0.413
JEFE T E B Humus thickness 0.849 -0.152 -0.098 0.089
HEYEE Withered leaf layer 0.868 0.054 -0.019 0.096
IR Soil thickness -0.399 0.067 -0.699 0.058
T B 55 Total vegetation coverage -0.611 -0.403 0.081 0.153
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Fig.2 Responses of S. rzumu to gradient of slope, aspect, altitude, soil thickness, soil texture and humus thickness
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Table 3 Important value and Shannon-Wiener index of the dominant species of S. fzumu plots
b PR T A/ % b PEHA Bl HE{E/ %
Serial number Dominant species Improtance value Serial number Dominant species Improtance value
1 K C. lanceolata 25.58 7 £tk L. glaber 5.65
2 LKA P. massoniana 19.85 8 FEAK S. tzumu 5.61
3 Kfaf S. superba 10.23 9 MWEE C. mollissima 4.58
4 WA L. formosana 8.07 10 BEH M. japonicus 3.07
5 FHMX C. glauca 7.59 11 WHEM C. discoidea 3.19
6 W hiE C. sclerophylla 6.58
x4 BAMEFBREMESMEE
Table 4 Niche breadth of dominant species in S. fzumu plots
R PegA i AL TERE FF5 PEHAR AL TEE
Serial number Dominant species Niche breadth Serial number Dominant species Niche breadth
1 KK C. lanceolata 89.64 5 WE L. formosana 28.97
2 K S. tzumu 61.65 6 HX C. glauca 22.71
3 LM P. massoniana 57.28 7 5 hif C. sclerophylla 23.26
4 ATF S. superba 46.21 8 WEE C.mollissima 10.49
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MR 5 3T LUR B RS PR 0 A 25 O T B (B 8 0.9 RLL R VAR R X8 TR ) A2 250 T B
{EL39]3% 0.831.,0.785,0.531, Ul WA AFIEFHEME T VAR X AR 55 BEOR LEAOHT , v b mT LR I 3o A5 Aol o B 05
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Table 5 Niche overlap of S. tzumu and the the dominant species in the community

i RFh ABNEE Fre WFh AN EE
Serial number Species Niche overlap Serial number  Species Niche overlap
1 Bk C. serrula 0.922 5 Wik Ulmus pumila 0.528
2 WITLHR P. chekiangensis 0.831 6 KT Phyllostachys praecox 0.522
3 B B. papyrifera 0.785 7 &R Zelkova serrata Thunb. 0.494
4 X T A. palmatum 0.531 8 Y531 Sapium sebiferum L. 0.510

3.5 BEARFTLEREHL LSRRI [T 25 bt

LR RS R A (AC) FEFRIHM I E R (PO EITHE SR WL 6 Fin, KIS R BoR, IR A Fhx A
23 %, A7 BXTELY) 41.8% , AHKRZEFIXTAT 22 X, A7 XL 40% 5 SR 3 5 (L AEI R ) T 61.8%, i
FEA SR « T AN XS A, T REAAKT AR, T FE A X 10 5 A A T X AR, A B X AZ A, A X Al
REXT T AR PREXT AT , T IR R X T A IR XA AT, AR X AZ A A X 75 XD, A X A AR
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FEARXS B A A2 AKX, IF KT PR | A2 AR XS 43 A | A Faf X B A | 2 FA o B A, AR far X AZ A, 55 R WA X 75
X, DRMSTRZA,

R6 BARRMERM 1 MIBHHFARERRER(AC) MERHAFSZE(PC)

Table 6 Chi-squar test,association coefficient( AC) and percentage co-occurrence( PC) of 11 dominant species in the S. tzumu plots

YR RIS, flpess TokHk
Test methods Positive correlations Negative correlations None correlations
s P<0.01 0.01<P<0.05 P>0.05 P<0.01 0.01<P<0.05 P>0.05 ab=bc

¥ -test 6 2 15 5 0 17 10
AC AC=0.40 0.20<A4C<0.40  0.05=A4C<0.20 AC<-0.60 -0.60<A4C<-0.20 -0.20<AC<-0.05 -0.05<4€<0.05
AC values 2 5 8 4 7 8 20
PC PC=0.7 0.4<PC<0.7 0.2<PC<0.4 — — — 0<PC<0.2
PC values 1 2 19 — — — 33

H Il 3 R 6 AT A BT FERE M ) 11 AR 3FR Y 54 %R IRIBC 2, I W] H B0 40 % PC (A4S R, 54
YHEBRT 0, FRMMIERRES . i B ECHR A 1 X (AREEAR) b 1.85%, RIM N EFIEMHK
P 2 X (AR SR MRS AL, b7 37% . R HA R EIEMICHA 19 X, (516 35.19% . R KX
BREA 33 X, HH 61.11% , 1EIRES XPE EL T R4S Z2 U BRI TEVE A 1 1m) 110 & AR 3,

4 itig

XA ST A RE ML AR B8 AT Ge v, 9125 R B T ZE A M3 2 A A 7E B3 11 3% F 113 200—800 m
TRPRTE I P, i SR b - SRR IR ELAR A8 DA R e v, BRS3034S 67 ey (B S AR B 5 38k 1y VA
IR IR S X 6 AN ERE TR T GAM B, 15 3 H (R 0 A 185 DR AR Ak A i
HEH A A 1 MR A 55 RT3 400—800 m, 3% JE 20°—40° , BHY - BA MY , 1 385 13 K HAR IR A4 X 4, v] Ky
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Py b B SRS A 25 DR R T SRAEARL (E ol T3 4 AR P AR A AR RAE — 2, 2R T [l sk, ALt o ) BBk 45
B —FRTERIY A SR T i I B RS vh A RN B 2 I 1) 56 R B AT B Bl A btk ]
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AR PCAEXHEAR S HADY R Fh ] OC R BEATIHL, 5 G IR I G 50 R ZS R AL AC NS B T A1
T ARREA TR VE N AL TR [B] Y 56 R WHRTE X BEE VR 19 K e A A —E 3 X

DAFEHTTLAS 22 i MRS B b SR IO LB ARIAR G807 1 X R BT A s iR 2 & DL A A2 ARSE Ny
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