33 19 Vol.33 No.19
2013 10 ACTA ECOLOGICA SINICA Oct. 2013

DOI: 10.5846/stxb201305281213
2013 33( 19) : 6107-6113.

Ye GF Zhang S ] Zhang LH Lu CY Lin Y M.Dynamics of tannin concentration and nutrient resorption for branchlets of Casuarina equisetifolia
plantations at different ages.Acta Ecologica Sinica 2013 33( 19) : 6107-6113.

1* 2 3 4 4
(1. 350012; 2. 350400;
3. 264003; 4. 361005)
. (5 ) (TP) . ( ECT)
(TCT) ( PPC) (21 ) (38 ). N
P . N:P 20 . ( PRE)
( NRE) .

Dynamics of tannin concentration and nutrient resorption for branchlets of

Casuarina equisetifolia plantations at different ages

YE Gongfu' ©  ZHANG Shangju” ZHANG Lihua’ LU Changyi* LIN Yiming®
1 Fujian Academy of Forestry Fuzhou 350012 China

2 Pingtan State-owned Protection Forest Farm of Fujian Province Pingtan 350400 China

3 Yantai Institute of Coastal Zone Research ~Chinese Academy of Sciences Yantai 264003  China

4 College of Environment and Ecology Xiamen University Xiamen 361005 China

Abstract: Casuarina equisetifolia is characterised by high primary productivity in coastal sandy soils which are generally
low in nutrient contents. High tannin production and nutrient resorption may be important strategies for C. equisetifolia in
coastal environments. Despite the widespread planting and known ecological and physiological properties of C. equisetifolia

there is scant information about the nutrient resorption patterns and tannin concentrations for branchlets of C. equisetifolia
plantations during stand development. Since plant ecophysological traits are associated with ageing tannin content and
nutrient resorption efficiency could change with stand development. Therefore tannin level and nutrient resorption of C.
equisetifolia at different developmental phases ( juvenile mature and senescent) were examined to evaluate possible nutrient
conservation strategies under nutrient limitation in Huian County Fujian Province. The results showed that total phenolics
( TP) contents which were in the order juvenile stand > senescent stand > mature stand for senescent branchlets and
decreased from 218.52 to 180.49 mg/g during stand development for mature branchlets decreased during branchlet
senescence in all stands. The extractable condensed tannin contents ( ECT) in mature and senescent branchlets of C.
equisetifolia were juvenile stand > senescent stand > mature stand. The ECT contents of C. equisetifolia increased during
branchlet senescence both in the mature and senescent stands but decreased in the juvenile stand. The protein-bound
condensed tannin ( PBCT) contents of branchlets increased during senescence in juvenile and mature stands and remained

the same in senescent stand. The fibre-bound condensed tannins ( FBCT) of branchlets increased during senescence in
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mature stand and did not change in juvenile and senescent stands. Total condensed tannin ( TCT) followed similar pattern as
ECT during stand development. Protein precipitation capacity ( PPC) in mature and senescent branchlets were significantly
higher in juvenile stand than in mature and senescent stands. PPC decreased during branchlet senescence in the three
stands. Significant positive linear correlations were found between PPC and TP or TCT. Nitrogen ( N) concentrations both in
mature and senescent branchlets obviously increased during stand development. Phosphorus ( P) concentrations in mature
branchlets were similar in juvenile and mature stands but lower in senescent stand. Phosphorus concentrations in senescent
branchlets of juvenile stand were significantly higher than those of mature and senescent stands. Nitrogen: phosphorus ratios
(N:P ratios) of mature branchlets were all above 20 also increased during stand development. Nitrogen resorption
efficiencies ( NRE) in three stands were basically below 50% the lowest in senescent stand. Phosphorus resorption
efficiencies ( PRE) were above 70% with the highest in mature stand ( 78.08%) . There were significant negative
correlations between N and P concentrations in mature and senescent branchlets. Nitrogen resorption efficiency had a
particular strong relationship with the N :P ratios of branchlets. On the other hand PRE was not significantly related to N :P
ratios of branchlets. There were significant correlations between TP or TCT and N or P concentrations in branchlets except
for the relationship between TCT and P concentrations in senescent branchlets. The above results indicated that the tannin
level nutrient concentration and resorption were affected by stand age. C. equisetifolia could adjust their nutrient

conservation with stand development at intraspecific level.

Key Words: Casuarina equisetifolia; tannin; nutrient resorption; stand development
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1
Table 1 Main features of the C. equisetifolia stands at Chihu Forest Center
/a
Forest age Canopy density Tree density/(  /hm?) Height/m Diameter at breast height/cm
5 0.5 2350 6.05 5.35
21 0.8 1535 13.50 17.32
38 0.9 825 15.00 21.42
1.2
2009 10 3 50 N 10 1 5
5 o 50 g
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Table 2 Changes in N P concentrations N :P ratios NRE and PRE in branchlets of C. equisetifolia of different forest ages
Forest Ages/a
Variable Branchlet 21 38
N/( mg/g) MB 15.16( 0.95) C 18.81( 0.65) B 20.07( 0.81) A
SB 7.67(0.38) C 9.12(0.16) B 11.65( 0.15) A
P/(mg/g) MB 0.76( 0.05) A 0.72( 0.05) A 0.59(0.04) B
SB 0.22(0.01) A 0.16(0.01) B 0.16(0.01) B
N :P ratio MB 20.01( 1.13) C 26.06( 1.54) B 34.08(3.01) A
SB 34.63(1.34) C 57.81(3.71) B 73.72( 4.06) A
NRE/% 49.19(4.54) A 51.47(2.50) A 41.88(2.26) B
PRE/% 70.68( 2.40) B 78.08( 1.96) A 73.10( 2.59) B
P < 0.05; MB SB
3
Table 3 Correlations among N and P concentrations N and P resorptions and N :P ratios in branchlets of C. equisetifolia
Variable R? F p Variable R? F p
N, P 0.370 7.650 0.016 NP, 0.518 13.983 0.002
NRE-N,, 0.052 0.713 0.414 NRE-N, 0.516 13.839 0.003
PRE-P 0.047 0.634 0.440 PRE-P, 0.484 12.194 0.004
NREN,:P,, 0.310 5.829 0.031 NREN,:P 0.279 5.023 0.043
PREN,:P 0.009 0.124 0.730 PRE-N_:P_ 0.153 2.339 0.150
N, N, N p P, p
4
Table 4 Correlation of tannins and nutrient contents in branchlets of C. equisetifolia
Variable R? F P Variable R? F P
TP, N,, 0.577 17.759 0.001 TP, N, 0.370 7.637 0.016
TCT, N, 0.680 27.603 <0.001 TCT, N, 0.501 13.062 0.003
TP, P, 0.485 12.243 0.004 TP P, 0.859 79.144 <0.001
TCT, P, 0.162 2.518 0.137 TCT,-P, 0.799 51.575 <0.001
TP TP .TCT, TCT, N
(N:P) 2E NP
14 N 16 p * N:P
o N:P 20 3 p PRE( 70%) NRE
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