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Species diversity in a Casuarina equisetifolia understory along a highway

YOU Longhui', YE Gongfu?, CHEN Zenghong', BAI Yonghui', ZHU Meiqin'

(1. Forestry College, Fujian Agriculture and Forestry University, Fuzhou 350001, Fujian, China; 2. Fujian Academy
of Forestry Sciences, Fuzhou 350012, Fujian, China)

Abstract: To analyze changes in roadside ecological factors, in growth of Casuarina equisetifolia, and in un-
derstory species diversity with coastal highway construction, three parallel line transects perpendicular to the
west side of Jinjiang Coastal Highway and 200 m apart were selected. Light intensity, air temperature, rela-
tive humidity, soil bulk density, and soil moisture content were monitored at sample points along the tran-
sects. Results indicated that (1) the highway’s zone of influence for light intensity was up to 100 m and for other
ecological factors (air temperature, relative humidity, soil bulk density, and soil moisture content) was up to
about 50 m. Highway influence decreased as the distance from the highway increased. (2) Tree height, DBH,
and crown area of C. equisetifolia were significantly greater (P << 0.01) in undisturbed areas than in roadbed dis-
turbance areas. (3) As distance from the highway increased, shade-requiring plants gradually replaced pho-
tophilous plants with the herb and plant understory changing to shrubs with a uniform distribution. Dominant
species changed most 50-100 m from the highway. (4) As distance from the highway increased, understory
species diversity increased gradually and then stabilized with the species turnover rate being maximum at 50—
100 m from the highway. (5) The strongest biodiversity influence on the C. equisetifolia trees due to the high-

way was concentrated in the 0—100 m range with a gradual decrease as the distance from the highway in-
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creased. [Ch, 3 fig. 3 tab. 31 ref.]
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Figure 1 Relationship among light intensity, air temperature, relative humidity, soil bulk density, soil moisture and distance to highway
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Table 1  Influence of highway on the growth of Casuarina equisetifolia

) \ ) AR RR B A= KA L
FF HLA5 i/ WEMWEEE/(Bk-hm?) RAER/% AR P — — —
751 /m 4% /em 5tk I /m BT = /m
T1 9 1 600 90.3 0.52 2.90 = 0.97 344 +0.74 223 +1.06 033 +0.17
T2 9 1 600 97.9 0.77 436 + 1.25 571 £ 1.36 391 £ 140 041 +0.21

BEHT . T1 A1 T2 43 5 F R FE S # 0~20 F1 20~50 m 38 Bl P 1508 0 RE M ;. 20 96 0~20 m 0 1B 7% bR il 2 % 35 1 35 9 T4 5
20~50 m {5 [ (9 b Hb 332 B B 09 T 52

3.3 ABEIEXIARRE NIRRT HE Y4 F 48 BB F0ih

R I 2 5% A () 25 1) 45 s 88 3 TR A (T1~T5 FE b ) N TARAR T M 00 0 A Ge i E B8R s . T1 Mt
B 34 B, OYJE 1S B33 JE, HAEAR 4B, r)E 4 B4 JE; FOAR 2T B, 1R 9B 26 8 R
SMED) 3R, Sr)E 3R 3 JE . T2 AL A 56 B, srJE 31 FE S48, HhEEAR 138, e 12 B
13 J@; HA 40 B, 5rJm 20 BE 39 Ja s RSN 3 B, orJE 3 RE3JE . T3 AL B T6 B, Sy )E
A1 BH 73 Jm, JERHEAR 29 B, SYIE 18 BE29 JE; FOA 43 B, JbIE 25 Bh 41 R EAMEY 4 B, SR 4
B4 Jm . TA RS BURLY) 44 Fh, 20 0@ 29 BL 42 Jm, JURHER 16 B, 20J8 13 BF 15 )@ FAR 21
orIE 14 BE20 J@; ZAMEY T R, r)E 6 BT JE . REML TS LI B Y 53 M, orE 34 BL 52 ), HohiE
A 16 Ff, oriE 14 B 16 JE; AR 32 B, SrdE 17 B 31 )R JRAMEY S R, JrJE 4 B S R T1I-TS A
o, AR TAEDRL B MR AR N TI<T2<T3>T5>T4, R KA B> B2 A 0
AR R ) ol 5 2 B R s N

XF TI~TS FE b AR 2 FIRE A 2 SRR AT 5 AL LB Fh AT 43T (R 2), R BN A
ARZRAFE AR K, FEARHARRRE, A Leucaena leucocephala, 5% Rubus parvifolius, %%
P} Lantana camara, 5K F] Mirabilis jalapa E 4N ; WA JZ WP H A AL R, T1~T2 FEHL, FEA
Lt 258 Compositae, RASEL Gramineae F1 G F} Leguminosae 55 FHMEAE Y P AL AL, W4 i 5 Eleusine
indica, > Imperata cylindrica var. majo, /NE% Conyza canadensis, KW H 15 Medicago lupilina %, %
T T3 A BB M AT BH A R, W2 M5 Lycoris aurea, W% Geraniaceae carolinianum, 'V
1€ %% Solanum photeinocarpum ‘Nakamura’ , &% Tetragonia tetragonoides =5, T4 F1 TS ¥EHy, BEAG BHE
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Table 2 Dominance species of the understory vegetation in different sample plots
FE 5 AR A=
AWRHEE, ZF5F Rubus parvifolius, D2 PtLan- “F#i % Eleusine indica, 13 Imperata cylindrica var. majo, — ¥ ¥4 Sol-

T1
tana camara, AL Lycium chinense ., idago decurrens, B Alloteropsis semialata, 445 Wedelia chinensis .
™ AWRE, PR, DB, A% Rosa bra- 7, 75 E 2% Sonchus oleraceus, /IN% % Conyza canadensis, K% 15
cteata, — 4l Euphorbia pulcherrima., Medicago lupilina, KA Cirsium japonicum.,
- FHE, KIKE, HA WK Leucaena leucocepha- 51528, B Lycoris aurea, V168 %% Solanum photeinocarpum ‘Naka-
la, *R5H] Mirabilis jalapa, — 2L, mura’, B Geraniaceae carolinianum, 15 Tetragonia tetragonoides .,
T4 KR . P8, BAR, WA S% . DB EHE Ageratum conyzoides, i B2 Anagallis coerulea, W5 Ophio-

b 1

I pogon bodinieri, VAEHFE, THEF,

TS ORJRE ., A, PR, BURER, SORM DR, FERG, BT Cyperus roundus, AR, NER

V. R TRAME Y RN R SRR G R OR K, RAIAE T,
T SCAT TRt BAAE Y, AR 2RO A e 2

X TI~TS FE P RS8R . RARI MG R R A R EGE T SE0E (R 3) . 4R Bon . = KRB Y
o7 AR M SR RO LU B T B = KB R BE B 61.7% , L SR RIR AL 1)
TS = RFHY 95.2%; T2 #Esthrh, = KPR ECLL O T FE 3] 37.4%, SRFFIRAEE i = IR L ]
TFEN 81.0%; T3~T5 Filh, = RBHIFELGIZ R AR, 1E 25.0%~28.3%EH A, HRHIARAFRL L =
KRB il L EFRSE , 78 80.0%~86.6% ML I N . X BEHIEE /2 B ACIT /Y T1 F1 T2 B, S 9ot . T
T . BAHALRRAE S R p AR . RSB R R Y RN G, B BB B T3~TS AR, I gl B
U R A AR RN TR, WM R Drynaria fortuni, ' Bk Nephrolepis auriculata, 410 Lygodium
japonicum, WITAEF Zanthoxylum nitidum, K14 Asparagus cochinchinensis, Z M55 (& 2 HARFIH)

&3 BHEMMTEYIENR S BHEFHE

Table 3 Composition of genera from understory vegetation in different sample plots

\ AR o R WH AR
BwE 4t
i % i % i % il %
T1 34 7 20.6 1 29 13 38.2 13 38.3
T2 56 5 8.9 4 7.1 12 21.4 35 62.6
T3 76 3 39 4 53 13 17.1 56 73.7
T4 44 1 23 2 4.5 8 18.2 33 75.0
TS5 53 4 7.5 2 3.8 9 17.0 38 71.7

34 NEEEMAKEAIAKTED D SHENZI

34.1 BAHWMATHESMAG o Z4E K2 PAILIE N TI~TS FEHL, BEAR)ZWYF - E R4
D, 1 D, i A5 2 % B g 44 Ok 5 R SE 1S RS /N 34, e T3 ARl b ik B 4 {H (D, =28.3, D,.=3.606 6)
Xt T1~TS FEHLAY D, A1 D, 64017 DUNCAN 2 & i, 458 BR. TI~T3 S ARZ N D, Al D,
RS BE, T4 5 T5 FEMW D, F1 D, 880 R R FRUIRHAE P B B 3 K, B 0 R #h
KUl Rsm, 2lhik—EleE, XSARTE, JaTRE,;, ERENZHMERED, 5 D, s,
TI~T5 #EH, HEARJZMZFEVE SR 2B I TROE R, TS LR D, 16 80 & (D.=4.447 1) ,
T4 BEHLIY D, F8 5 R (Dy=2.647 9), BT T3 5 T4 FEHLAY D, 5 Dy, 225 W& 48, HAb ARS8 FE M fh] 22 5
WIARWZE , TI~T5 Fedh, #ERJZMIS) R L M [, SR 2R Rt s, Hd T2 513
FEHB B J, A T, R B AR (J,=0.141 0, J,=0.411 2; J,=0.075 3, J,=0.446 5), F5 T1, T4 K TS ¥ty
M) Jo B J, BB E R B E . LRA R TI-TS FEHEARZ M £ 5 5, SIS S5 R, 4
R T3 R Y R3S AR i m, 2SI BEAI L TL, T4 A1 TS5 FEM(%, 191
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TR EE, PTG . T3 Kestbrb, Fh i S{EAE 10% L F 0008 WL FR 5 BT A Fl i 82.8%, T4 Ff:HufH Il
iy e 02 62.5% , TS5 FF A DL AN 9 L 102 68.8% . iX — IR UL T3 FEMb 1 AR BRE L, B2
SIAAIIE), BEE AT E . TISTS M, FEARZ YA £ & A8 2 D, Al D, 52 3638 K5 W0/ F
WKW, b D, R D, F88E T1~T3 FEHURWIFH &, JFAE T3 FEdbik 20 (H (D,=42.4, D,=4.9951),
M7E T4 £ b 8 3 T IRk /M (D,=20.5, D,=2.7525), 7E TS #E# A i35 (D,=31.2, D,.=3.9995).
TI~T5 Fedth, BARJZZHAEAEE D, 5 Dy, AT F 5 IR BOLARMIR], WA IAE T3 Fidth (D=
17.011 2, Dy=4.508 2), FH/MEWTE T4 FEHLIN (D,;=7.642 3, D,=3.336 4), T1~TS ke, FARJZHIEE
FEFRE Jo A ), s, HAFEZ M EFRARNEE , SEUBEARZNEEEIRE . 2R 50N
VISR EL, S5 BoR . RO R YRR R 2 B 2 BE 2 B R A B R AR K, JRAEEE A I — i I
(50~100 m)ikFl ek, ZJa AR/, X5 TI~T3 FEHb B4 A ¢, I 1 T LUE . BB 0~100
m Y, OGHREREEIAE 10 000 Ix DA b, SRR MDGICN AR I 206 W T8 . BFH LR Re J i 1Y B Al
WIRAEBPRAE T B4 E; 100 m 5, W FORMAAM2E, HIE & Fh 2SR i 99 M sl B 48 9 A=
1E, FEEARZNEY ZFEMEAN, TI~TS Feih, ZHMEY YR 35 85 D, FID,, 23 5EHE K5 i
N REE FEAE T4 FEHLABIIE(H (D,=6.5, D,.=1.0956), T4 Fl TS FEHAID,, F1D,, F6HILTL, T2 1 T3
FEHO T B 8 B, TI~TS FEHL, JZAMEY) Y Fh ZFEPEFE 20D, FID,, 028 fb ka3 5 =F & B 48 20 22 4k
AR, HATETA HEHL, JEAME Y ) Z A P48 BGR B (E (D=3.635 6, D4=2.123 1), H T4 F1 T5 #
M D, F Dy, F8 B b T1, T2 F1 T3 bR, HiE 2] 8 E KF (P<0.05), X ATHES T4 Fl TS5 b AT 32
TR AMEYEIF R A 5, B 2~3 Bos, 8 A T4 F1 TS FEHIAR N 2 SR N 32.4~32.8 °C, {BJE N
71.7%~76.3%, T IEZSH N 1.453~1.457 g-em™, THESIK TN 4.13%~4.17%, HAET 3T 5 A AR E
MR R, HHEE 8™ R B A 1) 3 B 2 ek R B e T P R | BEOK
R 7 S U AR A 2 TI~TS #EHh, J2AMEY 05 FEEFS L L A J, Bk b 5 B 7 4
KEGEFE, T1REH J, A1 T, 5K (J,=0.338 2, J,=0.045 9), UEHHJZAMEY A AX4), Wi %, B
FHEAN BB 3G K, g 0, SOk K, IR E TS BEHA B IE(E (J,=0.762 2, J,=0.880 8), UilJZ4k
FE ) 6 95 7 28 4 200~300 m 38 [l N 430 A 450 9 TR e .
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Figure 2 The shrub layer, herb layer and the outer layer of plant richness, diversity and evenness index in different sample plots
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