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Rhizosphere Effects and Ecological Stoichiometry
of Different Landscape Plants in Xi’an

LUO Meng, LIU Changhai”

(College of Life Sciences, Yan’an University, Yan’an, Shaanxi 716000, China)

Abstract: Twelve dominate landscape plants,Galium odoratum ,Canna indica , Iris tectorum , Paeonia lacti-
flora ,Ligustrum lucidum ,Osmanthus fragrans,Cinnamomum camphora Magnolia grandi flora , Photin-
ia serrulata y Nerium oleander , Euonymus ja ponicus , Lonicera japonica and Viburnum odoratissimumin Xi’
an, Northern China. However, the distribution of soil nutrients in the rhizosphere and non-rhizosphere areas
and ecological stoichiometry of landscape plants in this region have been largely unknown, This paper dis-
cusses the rhizosphere effects and ecological stoichiometry of twelve landscape plants in Xi’an. The results

were as follows: (1) the content of soil C,N,and P in rhizosphere were higher than that of non-rhizosphere,
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while pH was lower than that of non-rhizosphere. The soil C,N,and P of different landscape plants showed
significant enrichment and pH showed significant loss. (2) The content of soil C,N.and P presented the ob-
vious “surface-aggregation”, which gradually declined with the increasing soil depth. (3) The content of soil
C,N,and P in the same organs showed arbors>>shrubs™>herbs,and in the same landscape plants showed
leaf™>stem>>root, which suggested that the landscape plants had its own absorption migration, accumula-
tion characteristics. (4) As to soil stoichiometric,soil C/N showed arbors™shrubs>>herbs,and had no sig-
nificantly difference (P>0. 05),s0il C/P and N/P showed herbs>>arbors>>shrubs,the lower C/P and N/P
preliminary showed the landscape plants more easily restricted by N and P in the soil under the natural con-
ditions; As to plant stoichiometric, leaf C/N showed shrubs>herbs>arbors, C/P, N/P showed herbs >
shrubs™>>arbors,and had no significantly difference (P>>0. 05). (5)Correlation analysis showed that the leaf
C,N,C/N,N/P had significant correlation with soil C,N,C/N,N/P (P<C0. 05), which illustrated the de-

mand for nutrition elements of the landscape plants basically consistent with soil nutrients, while the con-

tent of soil P had no effect with plant leaves P.

Key words: landscape plants;rhizosphere effects;ecological stoichiometry;Xi”an
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Table 1 The growth characteristics of different landscape plants
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Item Height/m Crown/cm Diameter/cm Growth year
K4 vl Ligustrum lucidum 2.8~4.3 2.7~3.1 15.6~19.7 13+2
T A B:AE Osmanthus fragrans 2.7~3.6 3.2~4.3 12.3~13.4 14+3
Arbor A% Cinnamomum camphora 4.8~6.2 3.5~4.9 14.2~15.6 16+1
" 22 Magnolia grandi flora 5.2~6. 4 3.1~4.8 11.5~12. 3 842
fi4# Photinia serrulata 1.3~1.6 0.5~0.8 2.3~3.4 7+2
wiA KAk Nerium oleander 1.9~2.7 1.3~1.9 6.3~7.8 12+1
Shrubs  Jent ¥ 4% Evonymus japonicus 0.8~1.4 0.9~1.4 4.2~5.4 7+2
¥ EH 43 Viburnum odoratissimum 0.7~2.3 0.7~1.6 3.5~3.8 13£1
=M Galium odoratum 0.7~1.2 0.6~1.1 0.6~0.8 61
A % N# Canna indica 0.4~0.8 0.4~0.7 0.8~1.4 742
Herbs w2 Iris rectorum 0.3~0.6 0.3~0.5 0.3~0.6 5+1
Aj24 Paeonia lacti flora 0.8~1.1 0.2~0.4 0.2~0.4 641
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1. Ligustrum lucidum ;2. Osmanthus fragrans ;3. Cinnamomum camphora ;4. Magnolia grandi flora ;

5. Photinia serrulata ;6. Nerium oleander ;7. Euonymus japonicus ;8. Viburnum odoratissimum ;9. Galium odoratum ;

10. Canna indica ;11. Iris tectorum ;12. Paeonia lacti flora. The same as below. * and * # indicated significant different between

rhizosphere and non-rhizosphere soil at level of 0. 05 and 0. 01, respectively

Fig. 1

Contents of soil nutrients in rhizosphere and non-rhizosphere soil of different landscape plants
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Table 2 Contents of nutrients and enrichment ratio in rhizosphere and

non-rhizosphere soil of different landscape plants

i H i3

Ttem Rhizosphere(R)
C &4t Total carbon/(g « kg™ 1) 15.5+2.1a
N 4+ Total nitrogen/(g « kg™ 1) 1.35+0.21 a
P & & Total phosphorus/(g « kg™ 1) 1.25+0.11 a
pH 6.2940.16 b

4}'—‘*&1% i} R/S ) HER )
Non-rhizosphere(S) Enrichment ratio/ %
13.34+2.8 b 1.17 4 14.19
1.0840.16 b 1.254 20. 00
1.1440.17 a 1.104 8. 80
6.47+0.44 a 0.97 y —2.87

T« A AR AR PR -5 AR AR PR L e B A R 3608 22 57 R 3 (P>0. 05)

Note: The same letters of rhizosphere and non-rhizosphere soil indicate no significant difference at the 0. 05 level.
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Fig. 2 Average contents of soil C,N,P and pH of different landscape plants
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Fig. 3 The vertical distribution of soil C,N,P

of different landscape plants
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T 19, 42~22. 88(HfH Ky 21. 78) , i i C/N ~F-
BPHEMKIK R AER > BEAR > T R, BAFIHEAR Z
H2ZHAEEFEP>0.05), “FEBFHTHAP<
0.05) s Fr AR F C/P 784kl Ky 303. 53~ 366. 06
(B8 K 343.93) AR | C/P 25415 Bl }y356. 13
~412. 69(¥J{H Ky 395. 57) JE A M F C/P 28 {5 [l
hy 388. 23 ~414. 58 (¥J{H Ky 402. 69), it i C/P -
PR B A EEA > RER > TR, =8 Z 0] 22 7
Bii & (P<C0. 05); e At i N/P A8 4k 3 ok
15.45~21.29(¥{H K 17. 79) , #E At F N/P 484k
T 16, 94~19. 82X {H Ky 18. 02) , AN JF N/
P A5 L5 S 16. 86~ 20. 87 (¥{H Ky 18. 61) ., I F
N/P FEEMRIR R A SFEARSToAR, = HZ
B) 22 5 44 | 2 (P<<0. 05)
2.5 TESHEYLFITENEEESHT

H 3% 5 WAL 2T BRI H AR a5 15 2

B L G R 28 50 1 A 00 15 2 LG B S 80 (RP) M
2R (P I K 36 LA D¢ 3R 550t 3 1 45 R 0 E
WA LA Rl S iR S R BT %,
TR T AR EAMREY % C.NP 5 C.
NP Z 8] i) il 26 A 0G0 & il 3R AT AL, O [m] el AR A
Pt CHEE CHEMBEMLEMLELR (v
=23. 856x — 15. 237, P<C0. 01, R* = 0. 956, F =
36.58) ;M A N 5 4 1 N 24y 54 5 3 (1 £8P A G 56
Z(y=0.5692+13. 694, P<0.01,R*=0.859,F=
45.13) ;i 7 P 51 P A BB A R (P>
0.05) ;M F C/N 5+ 458 C/N 2 b 2 i Ze 1t A0 ¢
FHR(y=1.237x—1. 056, P< 0. 01,R*=0. 769,
F=34.2D ;0 N/P 5+ 8¢ N/P 24 i 2 1) 4 4k
MK ZR (y=2.368e ", P<0.01,R*=0. 899,
F=142.06),

4 AEAEHEYIESEYHRFLZITE
Table 4 The stoichiometry of soil and plant leaves of different landscape plants
5 [ + 8 Soil I Leaves
Ttem C/N C/P N/P C/N C/P N/P
KM o1 Ligustrum lucidum 11.26+1.23 14.484+1.56 1.2940.23 20.30+1.15 366.06+13. 25 18.03+1.24
H:AE Osmanthus fragrans 10. 9440, 56 14.95+1.38 1.3740. 26 16.27+1.02 346.45+12.56 21.2941. 36
Z‘;j;r F % Cinnamomum camphora 11.67+0. 89 15.00+1. 96 1.2940. 14 19.65+1.13 303.53+16. 89 15.45+2.03
"% 2% Magnolia grandiflora 9.85+1.15 11.5441, 34 1.1740. 36 21.9640. 95 359.69417.23 16.38+2.56
B Mean 10.93£0.97a 13.99+164a 1.2840.28b 19.55+1.06b  343.934+15.89¢  17.79+1.87c
fit§ Photinia serrulata 11.03+2.13 14.3340. 89 1.3040. 15 23.65+1.59 403.62+19.18 17.07+1.89
Je Bk Nerium oleander 10.59+£0.98 14, 71£1.23 1.394+0.19 19.53+1.87 356.13423. 41 18.2441.67
j%fu\b KW Evonymus japonicus 9.12+1.02 10.86£1.47 1.1940. 24 24.3642.05 412.69415.85 16.9441. 88
B E AT Viburnum odoratissimum 9.66%0.78 10.97£1.54 1.14£0. 31 20.67£2.14 409, 82£26.47 19.82£2.04
B Mean 10.10£1. 14a 12.72+1.31b 1.2540.25b 22.054+1.92a  395.57+21.47b  18.0242.03b
=M Galium odoratum 10.06+1. 23 12.96+1.05 1.2940.23 23.884+1.95 402. 67428, 34 16.86+1.59
% N# Canna indica 9.7640.56 14.00£0. 96 1.43+0. 31 19.42+1.56 405.29416. 89 20.87+0.98
fgﬁ) BB Iris tectorum 10. 3040, 97 14.584+0. 85 1.4240.18 22.3841.84 388.23+17.36 17.35%+0. 87
Aj24§ Paeonia lactiflora 11.12+1.32 15.23+2.03 1.3740.19 21.43%1. 36 414.58+21.74 19.35+1.55
Bl Mean 10.31£1.13a 14.20+1.19a 1.3840.21a 21.7841.51a  402.69+18.34a 18.61+1.41a
R5 TESEYLEITENHEXESH
Table 5 Pearson’s correlation coefficients among soil and plant stoichiometry of different landscape plants
I F Leaves(y) + 4 Soil(x) 114 J7 F Fitting equation R? P F
C C y=23.856x—15. 237 0.956" * <0. 01 36.58
N N y=0.569x+13. 694 0.859" * <20.01 45.13
P P - 0.314 =>0.05 -
C/N C/N y=1.237x—1.056 0.769** <20.01 34. 21
Cc/p C/P — 0.158 =>0.05 -
N/P N/P y=2.368e 157« 0.899" * <£0.01 42.06

Hoeox o MOCHEAE 0.01 KO LB« MOCHEAE 0.05 K P LB T,

Note: * * . Correlation is significant at the 0. 01 level (2-tailed) ; % . Correlation is significant at the 0. 05 level (2-tailed).
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Fig. 4 Clustering analysis among soil and plant stoichiometry of different landscape plants
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