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Comparison and Relationship Analysis of Water Use Efficiency
and Foliar Nutrient Concentrations in Different Tree Species
of Southeast Coastal Area
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(1 College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2 Changle Dahe State-owned

Protection Forest Farm of Fujian Province, Changle, Fujian 350212, China)

Abstract; We studied Pinus elliottii , Casuarina equiseti folia s Eucalyptus urophylla X E. grandis, Aca-
cia cunninghamia and A. aulacocarpa plantations in the coastal sandy land of Fuzhou City, measured their
water use efficiency by stable carbon isotope method, and explored water use efficiency (WUE) , nitrogen
(N) and phosphorus (P) status of foliar as well as their relationships. The results showed that: (1) There were

significant differences in foliar 6" C between P. elliottii and E. wrophylla X E. grandis, A. cunninghamia and
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E. wrophylla X E. grandis (P<(0.05). However, there was no significant difference in foliar §** C among
P. elliottii, C.
and A. aulacocarpa were significantly higher than those of P. elliottii, C. equisetifolia and E. urophylla
X E. grandis. (2)WUE varied with different tree species in the order of P. elliottii>A. cunninghamia™>
C. equiseti folia™>A. aulacocarpaE. urophylla X E. grandis. The WUE of foliar of P. elliottii was
significantly higher than that of E. urophylla X E. grandis 36.87% , but there was no significant differ-

equiseti folia, A. cunninghamia and A. aulacocarpa. The foliar 8 N of A. cunninghamia

ence in water use efficiency between P. elliottii and other species. (3) The foliar N concentration of each
species in turn was A. cunninghamia™A. aulacocarpaE. urophylla X E. grandis>>C. equisetifolia™>
P. elliottii. There was a significant difference between A. cunninghamia and P. elliottii, A. aulacocarpa
and P. elliottii. The foliar P concentration of each species in turn was E. wrophylia X E. grandis>>A.
cunninghamia™>A. aulacocarpa>P. elliottii>C. equiseti folia. There was a significant difference be-
tween E. urophylla X E. grandis and P. elliottii, E. urophylla X E. grandis and C. equisetifolia, E.
urophylla X E. grandis and A. aulacocarpa. The foliar N/P of C. equisetifolia and A. aulacocarpa was
significantly higher than that of E. urophylla X E. grandis. There was no significant difference in foliar
N/P among the other tree species. (4) The foliar §"*C showed a significant second-degree parabola correla-
tion with the foliar N concentration. The foliar §'"° N was extremely significantly positively correlated with
the foliar N concentration (P<C 0. 01). The study found that there was a significant difference among
WUE, foliar N concentration, foliar P concentration, and N/P. In addition, WUE had significantly nega-
tive correlation with foliar N concentration and foliar P concentration. The foliar N and foliar P concentra-
tion would be key factors affecting WUE in coastal shelterbelt tree species in coastal sandy land.

Key words: southeast coastal area;plantation; stable carbon isotopes; water use efficiency; nutrient status
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Fig. 1 Water use efficiency of different tree species
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Table 1  Soil carbon and nitrogen contents and §° N of different tree species
i C&& N & & C /N 1 R ARl 2% 3
Tree species C content/(mg + g ') N content/(mg=+g 1) C: N SYN/%,
AN P. elliottii 3.6527+0.703a 0.32740.020b 10. 98441. 465a —4.67540. 359b
AKFEHE C. equisetifolia 4,41540. 385a 0.46240.015a 9.509+0. 525a —3.27740.124a
FE ¥ E. urophylla X E. grandis 3.650+0. 426a 0.35840. 048ab 10.41141.187a —4.323740. 247b
HICHE A. cunninghamia 3.406£0.190a 0.380=%0.029ab 9.035%+0.470a —3.12540. 212a
SLIEME AL aulacocarpa 4.13240. 444a 0.397+0. 040ab 10. 62741. 347a —2.97540.151a

T ¢ [ — S BE 5 A [ B 3R B A ] TE 0. 05 7K A4 18 i 35 4k 22 5 (P<C 0. 05)

Note: Within the same column followed by the different letters are significant difference at 0. 05 level (P<C 0. 05)

R2 FRMMHARER BRRMCEFEE

Table 2

Leaf 6" C and 8" N of different tree species

AR B

C. equisetifolia

FoE bk AR &R
Stable C, N isotope

T Hh A
P. elliotrii

E. urophylla X E. grandis

FE % A

A. cunninghamia

SUIEARSE

A. aulacocarpa

1 C/ %o —29.323£0.25% —30.4974+0. 331ab

SN/ %0 —4.75240.113b —3.8642-0. 282b

—31.68240.178b —30.160£0. 340a  —31.028=%0.496ab

—5.54820.530b —2.167£0. 342a —2.182+0.311a

TE « R — A7 B 5 18 A 5] 7B R W R ] 7E 0. 05 /K P A7 7E i 3 7 22 57 (P<C 0. 05)

Note: Within the same line followed by the different letters are significant difference at 0. 05 level (P<C 0. 05)
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