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Abstract: The leaf functional properties and eco stoichiometric characteristics of seven greening shrubs in the split
green belt of University East Road in Nanning were studied to provide a theoretical basis for the selection and allocation
of urban road greening plants and the construction of urban ecological engineering in similar environments. The average
value of leaf area (LA), specific leaf area (SLA), dry matter content (LDMC), leaf water content (LWC) and chlorophyll
content (Chl) of the seven shrubs was 15.68 cm®, 136.33 cm’/g, 0.24 g/g, 76.42 % and 9.36 mg/g respectively. The av-
erage value of N, P, K, N : P, N : K and K : P in the leaves was 21.23 mg/g, 0.39 mg/g, 9.37 mg/g, 55.48, 2.28 and
25.14 respectively. There were significant differences in leaf functional traits and eco stoichiometry among different
shrub species. Correlation analysis showed that N, N : P and N : K in the leaves were significantly positively correlated
with SLA and CHL, and P in the leaves was significantly positively correlated with LWC. In addition, K in the leaves
was significantly positively correlated with LWC. Through redundancy analysis, it was found that the first and second
ranking axes jointly explained 93.51% of the total variation of leaf eco stoichiometric characteristics. Among them, SLA,
LWC and Chl were the leaf functional trait factors that have a significant impact on leaf eco stoichiometry. Principal
component comprehensive analysis showed that the growth status and resource utilization efficiency of Forsythia sus-
pensa, Hibiscus rosasinensis L. and Pittosporum pentandrum var. formosanum were better. In addition, the shrubs have
better adaptability to the environment of the study area, so they are suitable to be used as important tree species for ur-
ban landscape planning.
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Tab. 1 Leaf functional traits of 7 shrubs in landscaping

GBS I T AR AL NGRS e 7 )ik s T i ¥ s MER R A

Specie LA/cm? SLA/(cm*-g") LDMC/(g-g") LWC/% Chl/(mg-g™")
S 30T Pittosporum pentandrum var. formosanum 14.55+1.33 104.48+6.28 0.31£0.01 74.78+1.96 12.21+0.10
e Hibiscus rosa-sinensis 25.26+0.12 197.33429.79 0.2240.05 79.81+0.84 16.44+0.13
Bk # Allamanda cathartica 19.73£1.82  123.1844.25 0.19+0.003 81.92+1.54 4.8840.26
4 M%i%# Duranta erecta ‘Golden Leaves’ 7.85%1.04  210.56%5.74 0.25+0.06 76.66+0.60 8.9420.16
e MEAE 1xora chinensis 16.43+0.13 101.10+8.46 0.25+0.01 63.39+1.88 7.40%0.13
#4:#5 Ficus microcarpa ‘Golden Leaves’ 10.4240.24  100.99+3.23 0.2340.04 79.75+0.95 5.6840.35
842 58 Schefflera octophylla 15.554+0.41 116.66+2.04 0.2240.001 78.63+0.89 10.00+0.18
S H 15.68 136.33 0.24 76.42 9.36
He/ME 7.85 100.99 0.19 63.39 4.88
HRE 25.26 210.56 0.31 81.92 16.44
CV/% 35.21 33.62 18.72 7.83 40.63
F 108.10™ 43.72" 3.25 64.68" 1150.51"

E: SRR EREEE (P<0.05) , TFRMANEZEFMEE (P<0.01)

Note: " indicate significant difference among species (P<0.05), " indicate extremely significant difference among species (P<0.01).

22 AREMFNLERESUFITEHE
M2 2 I 0L, 7 Rl MRSk HEAR T R N P
K. N:P, N:K fl K:P [B2AE45H 14.00~
30.93 mg/g. 0.25~0.50 mg/g. 6.54~11.65 mg/g.
43.03~67.23, 1.70~3.26 Fl 20.08~34.86, “FH{H

3914 21.23 mg/g. 0.39 mg/g. 9.37 mg/g. 55.48.
2.28 F125.14, Hod K FT K : P ¥ LA B BTG,
N, PFIN : K ¥LURMER K, N P RIg g
K N PAIK HLUEffesh, N:PAIN: K
PILURR # i /N, K 2 P DUREER /N, MR P B
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Tab. 2 Ecological stoichiometric characteristics of 7 shrubs in landscaping

M2k Specie N/(mg-g")  P/(mgg" K/(mgg") N:P N:K K:P
B I Pittosporum pentandrum var. formosanum  20.49+0.34  0.3320.003  11.65£0.96  61.3240.83  1.77+0.12  34.86+2.91
S Hibiscus rosa-sinensis 30.93+0.35  0.50+0.14 9.5240.56  64.89+16.29 3.26+0.18  20.08+5.79
kL # i Allamanda cathartica 17.16£0.60  0.40£0.02  10.11+0.71  43.03£0.84  1.70£0.17  25.44+3.00
4% Duranta erecta ‘Golden Leaves’ 20.2941.01  0.44+0.02  10.3440.55 67.23+4.94  2.84+0.18  23.72+1.51
JEf#E 1xora chinensis 14.00£0.24  0.25+0.01 6.5420.61 56.61%1.09  2.15+0.19  26.45+2.84
¥4 Ficus microcarpa ‘Golden Leaves’ 19.19+£0.50  0.50+0.25 8.81+0.86  43.96+17.94 2.19+0.15  20.27+8.46
% & Schefflera octophylla 17.5740.52  0.34%0.01 8.64£1.90 51.36%1.40  2.09+0.38  25.18%5.03
SE B 21.23 0.39 9.37 55.48 228 25.14
/ME 14.00 0.25 6.54 43.03 1.70 20.08
KR 30.93 0.50 11.65 67.23 3.26 34.86
CV/% 28.69 32.05 18.52 21.83 24.72 24.50
F 321.68" 2.28 8.06" 3.22 21.70" 3.27

FE: CFRMANE 2R R (P<0.05) , TR SRR 22 S B (P<0.01) .

Note: " indicate significant difference among species (P<0.05), " indicate extremely significant difference among species (P<0.01).
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SLA . Chl Y2 i 2 IEAHIC (P<0.01 ), H3Z SLA
(MK (R=0.807>0.426); N: P 5 SLA.
Chl 4 2% 8 E 1IEFE (P<0.01), HF % SLA
IR ( R=0.331>0.329 ); N : K 5 SLA. Chl
PR B IEASE (P<0.01), HFEEZ SLA 1Y
¥ (R=0.635>0.326); M P 5 LWC £ 3
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Tab.3 Pearson correlation between leaf function traits

A EA 7 B R U 2 S 3
b iR o P = S
I [ﬁ]*x\ Bi_ [REER /J(E [REEN
ndex LA
SLA LDMC LWC Chl
T AR 0.084 -0.304  0.107 0.479
FAURTAEA 1 -0.182  0.274 0.479
T 1 -0.311  0.246
5 K & 1 0.061
S S 1

T R B EMIE(P<0.05), THRARM I E AR (P<0.01).
Note: " indicates significant correlation (P<0.05), ™" indicates
extremely significant correlation (P<0.01).

R4 MESFUFITEZ B Pearson HHXHE
Tab. 4 Pearson correlation between leaf ecological stoi-
chiometric
o
fifhr N P K N:P N:K K:P
Index
N 1 0.462" 0423 0.548 0.803" —0.261
P 1 0.160 —0.454" 0.401 -0.739"
K 1 0.224 -0.195 0.477
N:P 1 0.439"  0.436"
N:K 1 —-0.592"
K:P 1
TR BEM I (P<0.05), TR B E MK (P<0.01),

Note: " indicates significant correlation (P<0.05), " indicates
extremely significant correlation (P<0.01).
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Fig. 1 Pearson correlation between leaf function traits and ecological stoichiometric
24 WMIPEEMERS EANEITBH TR £5 HAEEMRSESLETBI RDA HF 4R
- 8 8 Tab. 5 Redundancy analysis ordination results of leaf
DY yAN Na =4 i T &b | - E j:'( y y
KM RDA SrHTR s B Dy etk 5 2R 5 functional traits and ecological stoichiometric
it m SR R R (I 2), 455 % W], RDA —
TE505 1. 2 HEPF AR (49 0.354 F1 0.122 i G A
® : : ’ Item Axis 1 Axis2 Axis3 Axis4 variance
RERRORN 47.64 %, BIERRRI 5095%( 2 FEAEA 0.354 0.122 0.033 0.000 1
S Oop B A ATA YT
S )o LS RBEEADL, H 1 HT AT ES =Ry 35.40 47.64 50.94 50.95

HeFp i 435 3 B2 KF (P<0.01), UL REA H B AL HR A -1 3
WEGIEE L LR, 1L 2 HEF REVEIRARSC R AL

AN o3e K ML LB g e P4 R BV AL KAV 2B -
iﬂﬂﬁﬁu%**?ﬁi;m ’HQ%TFE;;}&@\X# iﬁlﬁ;;ﬁ%ﬁ;{gou+yJ 69.48 9351 99.99 10000
69.48%F1 24.03%, ZRUHREN 93.51%, il PRSP
e . . FRAE R 1

A ] L)% Wi BT Rg etk

i 2;ﬁl£§$ﬂﬂ?ui&ﬁﬁm{$ﬁ th jjﬁar?/[j(‘?i 9 1RREVERGE: (F A F=8.2, P=0.004

HIZE 1 HEFP Rl e

0.960 0.679 0.309 0.640

FEN B DR MR R o A S A A T R AR
ll NP L E SR K N SLA(F=8.4, P<0.01 ), Chl( F=4.1,
- P<0.05) fil LWC ( F=3.5, P<0.05), HAHXM:K
KP | 1o Sk NN SLASChISLWC, HARIEA A 30.7%.
| SLA 17.8%H1 15.5% (% 6), HAREH N SLA. Chl
HitR K P ¥R, 5HMAERIE
SR RIEME; LWC 5N : P, K : P GAH
I X, HHAAED ARSI R IEM,

Axis-2 (24.03%)
4

PK * 6 MIjaeEREFNESUFITTEFFENTEHE
Tab. 6 Contribution of leaf traits factors to ecological
stoichiometric characteristics

L T H Item fift BE R Interpretation/% F P
LWC Lo I AR 30.7 8.4 0.002
10 T — -4t % 17.8 41 0012
’ Axis-1 (69.48%) ' MK 15.5 3.5 0.020
B2 HpgERSESEFITENTRIHN A 32 0.6  0.672
Fig. 2 Redundancy analysis of relationship between leaf - AR 0.6 0.1 0.948

functional traits and ecological stoichiometric
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Tab. 7 Principal component factor score and comprehensive ranking

e F1 2 F3 LAY LA HEA
Specie Comprehensive score  Comprehensive ranking

4B % Duranta erecta ‘Golden Leaves’ 2.417 0.049 0.700 1.070

JRH# Hibiscus rosa-sinensis 3138 -0.629  -0.472 0.995 2

A B Pittosporum pentandrum var. formosanum -0.278 2.607 1.193 0.818 3

42 8 Schefflera octophylla -0.874  -0.061  —0.329 —0.410 4

Bk wE b Allamanda cathartica -1.652  -0.654 0.847 -0.729 5

# 4 ¥ Ficus microcarpa ‘Golden Leaves’ -0.990 -1.552 0.522 -0.774 6

JeMAE Ixora chinensis -1.762 0.240  —1.693 —0.863 7

3 itig

A X6F 7K 53 R 149 g 1. L JHG il A 355 PR B B
W, MTAETE. B, HRE KW
ARG SRR AR, AR, T kTR,
AT 5% 8 A 28 B DU A8 A 647 X6 e #r o IFSE
KB, 7 Fh ARG HE AT Dy REHIR 5 A A Ak
THEZ RfAfERE 2R, WHAEMRART,
[FiJ VB AR T N5 1 M o 5 e 2 Sl A R, 3 R 2 SR
ST AN [ A A D 2 A 5 5 R A P X
BT XU AR A T K B, AR A 8 AN ) AR
FotThRE R 22 7 B, XM R Y A B
(14358 1 R P A 1 IS 1 SR IS A7 A 2500 o AR F 5%
Hr, 7 AR BRI D RE MR, Chl 6
LA fl SLA AR Stk B[R A H X i
PR B Rk EEAs [, Hb Chl & &AL IR
BE K, AT BE-SHE YA B X RIS DX R O BRI 38 7
PERFA K H—rmnl s FEBEY R R
VRS, nplntgg a0 LWC S E R
BE ) SRR IURRAE, WA SZRM R85 . 1k
2 4 BRI RE 3 A0 e BN LWC A b ] 10 728 4k i 13
A%, VPR P A S AR SR A R R T
BREERNKA PR, 7 FERKNR P &
Z A 2% Fed ok (CV=32.05% ), M A K &2 [h]
(25 /N (CV=18.52%), ULHIXf P JCZE B
W FHRCRE Ko AR R 22 5,
T4 K 62 A A A X A — 3k, BFgT R,

A N: P>16 B, HYERKET FE2Z P ILEMIR
HP2, ARBEFTIX 7 FHEEA N P (43.03~67.23)
¥EF 16, HYm T2kt i N : P (22.97),
Vi 7 MEAR A K FEAZ P ISEm, MIF5
DX - Sl 2 A AR, R I 5 it PTG R A e A L
s HAR B I FRP . BB . REE AN SR
MR N SEYETREMETA N FE
(20.20 g/kg ) P, ATRER M HF KRS N &
FIEELME S E K AT, Wl GERM Y72 84 2
TRIEE WA RAEE A A, dJEmH et H
N AU S A BN SLA L BRI
LDMC 5% F N, P A4, EBHIZM R gE
TR R R, 35/ NA I v AT DA DS DA
ZIBAE, DALERR R KA, i Kt 14
i A R ARG 4) , B B PR 1 1
BERE ST X5 Pt e P I 4 R — 2K
MY AR R, R SRR
INETEZREME, (BT B Dy RE MR Z 8] 2 AH
SR, 1% AR — RE e, I R RN
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