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Contents of Some Mineral Elements and Their Resorption Efficiencies
in Casuarina equisetifolia Branchlets Across a Coastal Gradient®
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Abstract Contents of some mineral elements and their resorption efficiencies in Casuarina equisetifolia branchlets across
a coastal gradient were studied at the Chishan Forestry Center of Dongshan County, Fujian Province, China. The results
showed that the distance to coast had a significant effect on the contents of mineral elements and their resorption efficiencies.
Resorption efficiencies of K element (RE,) were all positive across the coastal gradient, with the lowest value found at the
coastline sampling site, while Fe and Zn resorption efficiencies (RE_ and RE, ) were all negative across the coastal gradient.
Ca, Mg and Na resorption efficiencies (RE_, RE, and RE, ), which were contrary to Mn (RE, ), were negative in secaward
plantations and positive in inland plantations. It was suggested that the resorption efficiencies of the mineral nutrients
significantly decreased with severer environmental stresses. There were also significant positive correlations between the K
and Mg content and their resorption efficiencies in mature branchlets while the correlations between the Na and Fe content
and their resorption efficiencies were significantly negative. In senescent branchlets, the content of all the elements and their
resorption efficiencies except for K were negatively correlated. In addition, the correlation was positive between RE, and
RE,, , while negative between RE, and resorption efficiencies of other elements. No correlation was found between RE, and
resorption efficiencies of other elements. These results showed that nutrient conditions in branchlets had different effects on
their resoption efficiencies for different mineral nutrients. Tab 5, Ref 42
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Table 1 Some characters of the Casuarina equisetifolia stands across a coastal gradient

AL GiNItg g4z P

Coastal gradient Forest age (#/a) DBH (d/cm) Height (7/m) Total N (w/mg kg™) Total P (w/mg kg™) 1
1 18 9.9 (3.2) 6.7(2.3) 24.12 (0.71) 4.08 (0.13) 4.14 (0.01)
2 15 10.6 (1.7) 9.6 (1.1) 45.63 (2.06) 2.94(0.22) 4.29 (0.02)
3 15 12.7 (3.9) 12.6 (1.3) 55.47 (1.92) 2.45 (0.18) 4.16 (0.01)
4 15 9.6 (0.9) 13.8 (1.2) 51.83 (2.03) 2.26 (0.16) 4.36 (0.02)
5 18 13.1 3.7) 12.3 4.4) 66.81 (1.09) 4.07 (0.15) 4.13 (0.02)
6 18 18.4 (7.2) 16.3 (3.9) 58.95 (2.03) 3.06 (0.15) 4.38 (0.02)

S AARERE, R

Standard deviations of means are given in parenthesis. The same below
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Table 2 Changes in contents of elements in C. equisetifolia branchlets across a coastal gradient

JCH REWE B Coastal gradient
Element Development stage 1 3 4 5 6
RN 2.64 8.24 5.61 5.30 3.99 3.55
K Mature branchlets 0.21) f (0.16) a (0.03) b 0.12) ¢ 0.07)d (0.08) e
(w/mg g") FELINK 1.45 1.48 1.46 1.29 0.85 0.97
Senescent branchlets 0.19) g (0.18) g 0.1D) g 0.04) g (0.07) h (0.08) h
%N 8.86 412 442 8.13 8.56 8.52
Ca Mature branchlets 0.22) b 0.19) e 0.32) e 0.25) ¢ (0.33) be (0.27) be
(w/mg g") BN 14.76 4.48 5.50 4.52 5.55 8.17
Senescent branchlets (0.28) a 0.29) e (0.30)d (0.50) e 0.31)d (0.10) ¢
(D% N3 1.43 2.26 2.56 1.72 1.67 1.76
Mg Mature branchlets 0.15) e 0.03) ¢ 0.10) b 0.02)d 0.06) d 0.07)d
(w/mg g") FELINE 3.10 1.59 1.76 1.27 1.16 1.58
Senescent branchlets (0.10) a (0.11) de 0.07)d (0.08) £ 0.07) f (0.04) de
RN 7.57 7.30 6.70 4.66 3.55 5.52
Na Mature branchlets 0.37) b 0.26) b 0.35) b 0.16) d 0.31)e 0.23) ¢
(w/mg g") b= N3 17.31 3.33 3.90 2.03 1.50 4.55
Senescent branchlets (1.23)a 0.32) e 0.37) de 020 f 0.04) £ 0.34)d
RN 0.23 0.18 0.13 0.09 0.11 0.14
Fe Mature branchlets 0.01)d 0.01) e 0.01) f 0.01) g 0.01) fg 0.01) f
(w/mg g") B 0.87 0.32 0.27 0.19 0.19 0.23
Senescent branchlets (0.05) a (0.01) b (0.01) ¢ 0.01) e 0.01) e 0.01)d
I 0.52 0.49 1.38 1.16 0.96 1.57
Mn Mature branchlets 0.04) f 0.04) f 0.03) ¢ 0.12)d 0.01) e 0.06) b
(wmg kg™) FELINE 0.49 0.32 0.89 0.97 1.03 2.05
Senescent branchlets (0.03) f 0.01) g (0.05) e 0.0) e 0.07) e 0.14) a
%N 52.83 29.90 26.97 27.68 28.94 35.91
7n Mature branchlets (0.95)d (4.62) ghi (1.36) i (2.10) hi (2.29) ghi (1.21) ef
(w/mg kg) N 59.44 38.51 32.05 32.68 80.24 74.28
Senescent branchlets (0.65) ¢ (1.47) e (2.53) fgh (1.24) fg (0.84)a (1.24)b

AN FRER TR AN R AR 2 (TR 2 5 5 1 R T

Different letters indicate significant differences between coastal gradients. The same below
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Table 3 Changes in resorption efficiencies of elements in C. equisetifolia branchlets across a coastal gradient
JCH RS Coastal gradient
Element 1 2 3 4 5 6
K 44.57 82.10 73.92 75.71 78.62 72.80
(9.81)b (1.93)a (1.73) a (0.24)a (1.60) a (7.69) a
Ca -66.65 -8.84 -24.67 44.45 35.10 4.06
6.1 d (3.47)e (5.66) f (521)a 4.99) b Q.74 ¢
M -118.04 29.43 31.02 26.10 30.48 10.12
g (27.26) ¢ (5.69) a (3.84) a (3.93)a (6.53)a (5.69)b
N -129.60 54.34 41.84 56.45 5773 17.62
a (27.49) ¢ (5.82) a (2.58)a (3.02)a 4.47)a 4.69)b
Fo -282.43 -75.83 -108.77 -100.66 -65.43 -64.04
(19.31) ¢ (11.73) ab (16.55) b (13.81) ab (11.59) a (19.19) a
M 8.46 34.28 35.49 20.75 -3.92 -30.69
n (2.98) ¢ (3.80) a (3.06) a (1.47) b (0.59) d (8.13) ¢
7 -12.53 -40.38 -18.90 -18.43 -178.38 -106.93
n (2.69)a @79 b (8.94) ab (8.04) ab (21.73)d (3.98) ¢
23 FEBEMHE FERAKRENETESESER  SVFSIEIHE, IR B0 RE . Ko R e
W& > BBy £ WEEHFE R S5 5. fTEAB 5, /irﬁﬁf“ﬁ%ﬂﬁi*f?ﬁ

4] WL, 75 BRI R, KR Mg & 5 H A i
2 [AITEAE B IEAHSE (P<0.01) , Na ( P<0.05) FilFe ( P<0.01)
W2 8 S A Oe R, Hofh oo RS HB IR 2 () %A 2
EAH M (P>0.05) . T7E 5 2 /MECh, BRKE 15 O F i
RZ M AR E (P>0.05) Z4h, HAb iR &5 H
TR SR 2 [A] 35 5 g 35 S 26 (P<0.001) .
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Z A AEAEAS Rl (A S (25) . M5 HAl 4% 50 2 7 i
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Bk, B EA B 0 P I ISR P8 Robert% 2V Helmisaari
DO F ST R W], Ca, Fe, Mol ZnTE 5 % it v 77 16 5 45
B4 . Hagen-Thorn5 (HF 52 U 2 B, AR 4 Fh 22 8] 1) 5% 43
PR AR 2 0, BraEAHE ( Betula pendula Roth.) M5

N N
31718 Caf I3y 146 2 51, SLE B Fh, Andb 3 20 B ( Quercus
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Table 4 Correlations between contents of elements in C. equisetifolia branchlets and their resorption
efficiencies across a coastal gradient
- /M Mature branchlet /MY Senescent branchlet
JiFE Equation r P JiFE Equation r P
K-RE, y=4.703x + 48.289 0.652 0.003 y=-17722x + 93.442 -0.385 0.115
Ca-RE y=3.259x-25.905 0.177 0.483 y=7.824x + 53.288 -0.757 0.000
Mg-RE,, y=284.083x-158.200 0.596 0.009 y=-80.236x + 141.408 -0.939 0.000
Na-RE y=-24.018x + 157.717 -0.523 0.026 y=-12.310x + 83.316 -0.992 0.000
Fe-RE_ y=-1166.286x + 57.673 —-0.686 0.002 y=-305.003x-10.538 —-0.952 0.000
Mn-RE, y=-22.611x + 33.628 -0.397 0.103 y=-33.571x +42.357 -0.801 0.000
Zn-RE y=1.616x-117.068 0.243 0.331 y =-2.608x + 76.740 -0.819 0.000

R TRIBEHE LERAKRENMIETEBREEZ BHEXME

Table 5 Correlations among resorption efficiencies of elements in C. equisetifolia branchlets across a coastal gradient

RE, RE,, RE,, RE,, RE,, RE,,.
RE,, 0.713 (**) — = = =
RE,, 0.945 (++%) 0.755 (*3%) — - - -
RE,, 0.958 (***) 0.801 (***) 0.991 (**%) - = =
RE_, 0.902 (*+*) 0.774 (***) 0.945 (+*%) 0.933 (**%) — =
RE,, 0.108 (0.668) ~0.172 (0.495) 0.142 (0.575) 0.160 (0.526) -0.116 (0.648) -
RE,. -0.363 (0.139) ~0.494 (%) -0.330 (0.181) -0.339 (0.168) ~0.512 (%) 0.636 (**)

*P<0.05; **P<0.01; ***P<0.001
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