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Comparisons on content and reabsorption rate of nutrients in leaf of Eucalyptus camaldulensis at
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Abstract; Taking young, middle-aged and mature forests of Eucalyptus camaldulensis Dehnh. planted in
arid-hot valley as research objects, contents and stoichiometric ratios of nutrients (including N, P, K,
Ca, Mg and Na) in fresh and litter leaves of E. camaldulensis were analyzed, and the reabsorption rates
of nutrients were calculated. On this basis, linear-regression analysis was conducted between contents and
reabsorption rates of nutrients in fresh and litter leaves. The results show that contents of organic carbon,
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total nitrogen, total phosphorus, total potassium and total sodium in fresh and litter leaves of
E. camaldulensis in mature forest are generally higher than those in young forest, while contents of total
calcium and total magnesium are lower than those of young forest. Contents of total nitrogen, total
phosphorus, total potassium, total sodium and total magnesium in fresh leaf are higher than those in litter
leaf, while contents of organic carbon and total calcium are lower than those in litter leaf. C :N ratio in
fresh and litter leaves, N:P and N :K ratios in fresh leaf, and K:P and Ca:Mg ratios in litter leaf of
mature forest are lower than those of young forest, but its K:P and Ca:Mg ratios in fresh leaf, and N:P
and N :K ratios in litter leaf of mature forest are higher than those of young forest. C:N, K:P and Ca:Mg
ratios in fresh leaf at different stand ages are lower than those in litter leaf. Reabsorption rate of Ca in leaf
of E. camaldulensis at different stand ages, and that of Na in leaf of young and middle-aged forests are
negative, while that of other nutrients is positive. With increasing of stand age, reabsorption rates of N, K
and Mg increase firstly and then decrease, while those of P, Ca and Na decrease firstly and then
increase. In general, the order of reabsorption rate of nutrients in leaf of E. camaldulensis from high to low
is P, N, K, Mg, Na, Ca. The results of linear-regression analysis show that there are extremely
significantly positive correlations ( P<0. 01) of total potassium and total sodium contents with reabsorption
rates of K and Na, respectively, and a significantly positive correlation (P<0.05) of total calcium
content with reabsorption rate of Ca in fresh leaf of E. camaldulensis. While there is an extremely
significantly negative correlation of total nitrogen content with reabsorption rate of N, and a significantly
negative correlation of total magnesium content with reabsorption rate of Mg in litter leaf. The
comprehensive analysis results show that stand age has an obvious effect on content and reabsorption rate
of nutrients in leaf of E. camaldulensis, and its ability of preserving nutrients appears the trend of
increasing firstly and then decreasing with increasing of stand age.

Key words: Fucalyptus camaldulensis Dehnh. ; stand age; nutrient content; stoichiometric ratio; nutrient
reabsorption rate; linear-regression analysis
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B E T Xt N AP 43 B AR 3 AR TR
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PREEIE N SRS AT 4R B o B S5 IR
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W
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AR SRR FAFAE | TR P 45 e A1 0
W K XK 3 2% 7™ B DX AR 2SR S AN TR R
SR IR AT 5T B

1 B30 KB AR 50 7 %

1.1 WMRRHR

WS XA T = B2 BT AR 1 X R e,
R ARFR A 22 103°06" ~ 103°13" b4 26°13" ~
26°17" LR E & VD IT— /N R, 4%
T K SR/ INTTIR A TR B KRR IR 3 1R 45 1X
IZ X S TR SR e L TR 1 042~ 3 269 m, ik
F 1 600 m AYIX I A TG4 X2 Fidk iy g2
Oy K ZE P IERAER) 8 AR 10 A0y 4F78 K
AR KR S A2 AR ERTE 20 C LB B
Zd it 40. 9 °C A TR KIR-6.2 C, T RA N
I FENTERNN A G 20 (U R, 12 X3 7K ik
A e B ™ AR IR B R R 22
1.2 Ak
1.2.1 A3k E SEBOXG N WA i e

R 1 FEESFREREEUEBER (X£SE)

AR ARAZ LI AR PRI AR AR, A AR
3 AR KR, TR LY 4 500 m®, MK REAR R ) 32 B
ﬁE%[[mpemta cylindrica (Linn.) Beauv. ) PleF
( Eulaliopsis binata ( Retz.) C. E. Hubb.), ¥ ¥
( Heteropogon contortus ( Linn.) Beauv.) F1 & ¥
[ Arthraxon hispidus (' Thunb.) Makino ) %,M‘?*ﬂ%ﬂi%
JELY 65% ; Ik MR N 6 A ARk, ARZ 2 000 m?,
MR BEAFE Yy LA 3B (Artemisia argyt Levl. et Van.)
FOAR AR 46 3% ( Clematis hexapetala Pall.) fy &, 31
AR PRI S MR R 5 B 2 33% 5 UARK
2979 18 ARLEFREEAR, THIFRZY 1 000 m* , #R T B AAH )
Fii /b AT /b B 5 AU, 48 5, AR A Bk 5 A
2 20%,

T 2015 47 8 H A Moo il 43 1 A i B
2930 mx30 m FAE RN 90 SRR ML ) 2 BE | 2
JE AR, JT R E 1 A ) 2 ke R4 T R ARSI 30
R AR A AR 5, A R ) AL WL SR 1, 7R
ARG N IURE A A AR B A A2 R g 4
P E I X353 5050 53 3 AT 10 mx 10 m iAE
U7 BT SO G B R T 10 m, 38 9 MRS

Table 1 Status of sample plots of Eucalyptus camaldulensis Dehnh. forest at different stand ages ( X+SE)

Mt/ a )2 i R/ m Y/ (°) R/ m AR/ em
Stand age Longitude Latitude Altitude Average slope Average height Average DBH
LIS M Young forest E103°07'49" N26°14'53" 1319.5 10.0 5.38+1.33 6.78+1.60
AR Middle-aged forest E103°07'40" N26°14'56" 1338.8 9.2 8.12+1.62 11.18+2.88
AR Mature forest E£103°06'38" N26°1528" 1137.3 7.5 15.22+4. 83 37.73+9.57
1.2.2 Sfet A AR T RERAE T 2015 4 RJPEEIRE - SMInH0L I E A HLak & & R

8 H10 H , 7E4 4 7 vh 43 il 35 L 3 R AH &1 9 25 e i
M, TEMROREE [ BH TR A BT B 1 57 3 A 4%, TEA 4% 1R
48 20 Mo s Hoohs L et i TR AT RS
3R REEHR AR VEN 1 AR S, 2R 9 AN fif A
o BFEEHT 90 °C A3 30 min, ARJE T 65 C &M T
P TR By RS 0 (FLA2 0.5 mm) A H .

T 201548 A 3 H, 43 0I7E 9 MFET iy e 4%
FCE 1R 1 mx1 m (YJEIRAT,7 d J5UWEE e B A
R TR O R BRI R R 25, 3 AR 3R 9 ANV
WAL S TR T 65 °C Sk R HET ZAE T B
Wi 0 (FLA2 0.5 mm) , &,

1.2.3 FaogEmE KIELY/T 1219—1999 H1 (1)
T E A A LR AR e R, b,

H,S0,-HCIO, ¥ 15 A A 5 5, R UL IC E Bk
ME SRS, RS L aklE 2, R
FHIEF WSO RS I 48 245 SR B
o, BMEREENE 3 K, SR E,
1.3 HIELERFGITHH

ARAE % R PR (RE) iR P A0 RE =
((X, - X,)/X,) x 100% " 2315, X, X, Jyegnt
HESR A X, RATE M TR SR

iz EXCEL 2003 k4% AH O £ 4 2F 17 Ak 2 2
2228 5 R H SPSS 19. 0 Zeit 4B B Xt AS [RI i 1] 45
BHRIEAT 5K 2R J7 22 5347 (one-way ANOVA) I LSD
ST, R R A5 3R A i S RO
FRERAERIA 54T
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2 SRFpAHT

2.1 AEMHBFRESEMHFTEEHPHFSSERLSE
itEEMEE %

2.1.1 #ter P RH54TRMAFIH B ST
AL (3R 2) RUL HEARIS R | Arde et it ()45 B |
SRR A E S Y R T AR A A
P i T E BRI AR AR g I A A A
s UE=S S S A = U (e < =0 TS

B AN TR [ e i i g AL A 450 5 1 24 G
SR TR BB EE T Y R A R s 25
(P>0.05) fH = a5 i 035w T4 Ak (P<
0. 05) ; 47 e MR Fv e MRS i 1 2 e 35 12 G 5 2
S A T B Al e 2 S IR bR AR b
HR R PR AP B I Y B AR R AR L2 S i
BT 3/ R R ey N W Dl i T (A R
(R AR AREE I B 22k 25 B -5 v R AR B bR 1 T
EIESE L B ORI R bR ) S R I 3 2
S (H TR AR A A A T R

F2 FAEHRBRFRHETFHFSSERUFTRLMLLER (XLSE) Y
Table 2 Comparison on nutrient contents and stoichiometric ratios in fresh leaf of Eucalyptus camaldulensis Dehnh. at different stand ages
(X+SE)Y

Bl Stand age Coc/s * k™! Cn/g - kg™ Crp/g + kg™! Cix/g - ke Creo/g - kg™ Cpva/g - kg™
4K Young forest 404. 58+3.27a 8.11+0.23b 0. 86+0. 01b 6. 8320. 13¢ 4.0720. 43a 6.57+1.27ab
HA AR Middle-aged forest — 417. 78+30. 70a 11.14£1.07a 1. 03+0. 04b 9. 68+0. 10b 3. 06%0. 07a 3. 83%0. 20b
AR Mature forest 442.71%5.55a 9. 68+0. 17a 1.330. 08a 10. 89+0. 02a 3.7420. 12a 8.2420. 40a
Ml Stand age Coyp/g * k™! C:N N:P N:K K:P Ca:Mg
KM Young forest 1. 88+0. 05a 49.97+0. 99a 9.44+0. 17ab 1. 19+0. 03a 7.96+0. 06a 2.16+0. 18a
Fid Ak Middle-aged forest 1.89+0.0la 38.35+3.93a 10. 68+0. 80a 1.15+0. 12a 9.35+0. 42a 1. 62+0. 04b
JBHK Mature forest 1. 58+0. 08b 45.77+0. 85a 7.33+0. 45b 0. 88+0. 02a 8.2620. 57a 2.37+0. 05a

D Coe: AP Organic carbon content; Cpy : 2% % 48 Total nitrogen content; Cpp: 275 Total phosphorus content; Coy: 248355 Total
potassium content; Cyc, : 4458 B Total calcium content; Cona : 24081 Total sodium content; Coy, : LAEE 1 Total magnesium content; C:N;

ARG HES2A S EI A Ratio of organic carbon content to total nitrogen content; N:P %%ﬁ%ﬁ%@éﬁ%ﬂ@ {8 Ratio of total nitrogen

S AL

content to total phosphorus content; N:K. 2% & &5 247 & 1Y HL{H Ratio of total nitrogen content to total potassium content; K:P; £ & & 54
il 2 1Y LM Ratio of total potassium content to total phosphorus content; Ca:Mg: 4255 & 5 48 & & W LL{E Ratio of total calcium content to total
magnesium content. [R5 A TRl N TR R R 2 5 B3 (P<0.05) Different lowercases in the same column indicate the significant difference

(P<0.05).

H 2R 2 0 AT 0L BEARIS BE 1 dRe i it/ C N L
Ml Ca:Mg HLX R JEREACE THE AL 3 N P
K P R e T & 5 BEAR A A8 ka3 1 N K L
T 52 2 W B AT ) AR A e 34, Ty 22 3 A 4 SRR W AN W]
ML ] ARk C:N B N K FE AT K P L3 TE
TS IR AREE I NP H W TR {H 4
PEAREE I ) N P Lb 5 i ARl Rl BObK () TC i 2 2
5t AR AR BRI ) Ca:Mg HLTG B 255 0
T Ca:Mg X0 2 m Tl bk,
2.1.2 AETPRASABTEAFIHERGILE 4
THE R (3 3) R RIS R K, SR & - i
HUB N 421 1 1t 2 e R ARSI AR f ke 35, &AL
SRR A S i R R R A A i R
TR AR b B A ) 2 S RIS AR AR 1k
a2 WA SRR AR UR TE A LR A 4
BN AN [RI AR AR (] TG .35 22 5 s 2l I ARORD it

MIE AT E TR EES M HNe
AN R s RV (3 R % RS i 8 i3
R i o R Rl i N Rl I N1 S
I ) 45 R 4B TG o 25 5 (R VR i 4
BRI A i AR T A Ak

FH 3R 3 IR AT UL BEARIS S G, ARk A J5 it iy €N
FEAN K P LE R BT T AL s NP LA N:K
Fb 52 S W T = i AR AL R 3 Tl Ca - Mg HG U2 JE R AR
J& T s AR A T 25 A A 4 SR R B L AR ke R U i
) C:N AT K P HAEAS R ARES PR R4 i 3 25 5
{H N:P FLAI Ca:Mg HCIU TG i 35 22 53 5 D& MR P i
MRYFIEIT ) N:K o 25 5 (A 35 1 N K
9 AR T A
2.1.3 &t 5RE RS S EAATITEIE L
B HEREE AR AN [ AR ke e A WL A 4
B BIR T IR 0 H A bR et i 5 98 95 A



514 FERAE, A5 RIS DA [RIMRI A i rp R 205 S M AR A e R e [l 5 73 B 43

£3 FEAMRBRFRAZETHOFSEERUFITELAMLLE (X2SE)Y
Table 3 Comparison on nutrient contents and stoichiometric ratios in litter leaf of Eucalyptus camaldulensis Dehnh. at different stand ages
(X+SE)Y

il Stand age Coc/s * kg™ Crv/g - kg™ Crp/g * kg™! Crx/g - kg™ Cre/8 " kg™ Crne/8 * k™!
BEHR Young forest 453.71£12.42a 3.27+0. 14b 0.38+0. 00¢ 4.81+0. 04b 4.91+0. 11a 6.37+0. 17a
AR Middle-aged forest 427.00+8. 93a 4.25+0. 60b 0.49+0.01b 4.93+0.03b 4.00+0. 20b 5.09+0. 62a
SR Mature forest 450. 82+9. 11a 6. 97+0. 60a 0.62+0. 02a 5.85+0. 10a 4.00+0. 05b 6.97+0. 78a
i Stand age Coyg/8 * kg™ C:N N:P N:K K:P Ca:Mg

BEHR Young forest 1.49+0.07a 139. 00+2. 03a 8.56+0. 30a 0. 68+0. 03b 12. 60+£0. 15a 3.97+0. 25a
HhiE AR Middle-aged forest 1. 14£0. 03b 105. 29+12. 24b 8.59+1.08a 0.86+0. 11b 9.99+0. 07b 3.49+0. 18a
SR Mature forest 1. 09+0. 07b 64. 65+0. 76¢ 11.28+0. 41a 1.19+0. 03a 9.45+0. 11¢ 3.72+0.22a

D Coc: AHURSHE Organic carbon content; Cpy : 2%\ i Total nitrogen content; Cyp: 4875 # Total phosphorus content; Coy : 485 Total
potassium content; Cqc, : 2557 & Total calcium content; Crpy, : 2#17 H Total sodium content; Cory : 25 Total magnesium content; C:N:
FHUR S 52/ & EAY L H Ratio of organic carbon content to total nitrogen content; N:P. 2% & &5 4 #f & & Y LI Ratio of total nitrogen
content to total phosphorus content; N:K; &% & 528 & &1 [ {H Ratio of total nitrogen content to total potassium content; K:P; &4 &g 54
W &5 B9 EL{E Ratio of total potassium content to total phosphorus content; Ca:Mg: 45 & 5 42865 12 AY HUAH Ratio of total calcium content to total

magnesium content. [f] 31 1 S [6] () /NG bl R /R 22 7 .3 (P<0.05) Different lowercases in the same column indicate the significant difference

(P<0.05).

BIURR 75 2t LA S Sl MORIT r it R ) 5 1 5 08 95 1 4
B A W 25 5 N [P A R e B 4 R A
W RS m Y TR H 25 5 0 4l
AR PR B 4 5 1 380 w3 R P - T e AR
(1 B 4 B OIS T IR

BEAR AN [ RIS 25 e fif i B C o N HE K 2P BRI
Ca:Mg LI IEF U8 & 0, ELAS [ AR fef - 5 9 9% -
) C:N AT Ca Mg Fb DL K 4y bk ff b 15 9 9% - 1)
K PG 35 22 55 5 4l i MORT o iy AR i 7 N2 P
FEAN N :K 3 T, B N:K s 7 83, m
BEAREET G NP HCFD N KU A T 95 0t
2.2 AEWEETREI IR B RBE AL

T E5 R (3 4) v] UL AS R AR AR it N
P K 1 Mg [ FFI 3 D) B bt v Na 9 AR
RIS R IEAE, AN R AR IS 25 A% i e Ca 1) PR S0 LA
Ko S BRI H i BRI H Na 0 7 e 2 00 o 671 {1
BEARIE I | ket N K ORI Mg B PRI ISR 1 5 50
T 5 BEAR I AR fE a4, 107 P Ca AT Na B T IR 0%
W) 522 SE R A T i 1 AR ek 3

£ 4 TRKBFEHDFSBRIKERALE (XLSE) Y

T 25 AT 85 R W . ke nt o P Ca Na Fll Mg 1Y
TSR AEAN MR (] 32 T $ 35 22 5% s i AoRn v it
AR N FRIOCR TE 1 2 22 5 0 810 N I
R T UMK (P<0. 05) 5 Fp i PR A bR -
) K A IORTE e 2 22 5 (0 8 1Y K BRI IeR Y
BEE TR, BHRFE Aokt 6 s i i
W IR I = BRI PN K Mg \Na Ca,

2.3 FREHMAEHPRLSSESERKENE
B V3 5 #

PAFR O B MR AR () HFR IR A3 g A A A
(y) , XoF iR i it RO 9 I v 2% 2 43 1 % 1 5 P I
RT3, S5 %K 5,

H 3R 5 ATLUE . SRk i rh 255 5 i 5 Ca F
RS B & IEAI & (P<0.05) , [MIIA T #E N y =
19. 185 Ox — 90. 224 O(R* = 0. 488 3) ;ffMH-rh 45
5 K FWRICR DL 205 w5 Na FERCR ) 5
WMEFEEME(P<0.01), BIHIFTFES K y =
4.681 Ox — 1. 134 6(R* =0. 807 3) Fly=13.529 Ox -
94.001 O(R*=0.7009) ;Mm% M

Table 4 Comparison on nutrient reabsorption rates in leaf of Eucalyptus camaldulensis Dehnh. at different stand ages (X+SE)!

it HFRIT I/ % Reabsorption rate of different nutrients

Stand age N p K Ca Na Mg
HEHR Young forest 59.46+2. 68a 55.50+0. 95a 29.55+1.70b —24.54+12.20a —11.73+25. 68a 33.05+5. 24a
FPiE AR Middle-aged forest 61.97+2. 89a 52.45+1.09a 49.07+0. 84a =30. 68+5. 26a =31.51%11.71a 39. 16+1. 85a
SR Mature forest 27.92+1.17b 53.15+2.58a 46.27+1. 06a =7.01+2. 66a 13.47+14. 08a 31.21+3. 80a

D @5 S [F /NG PRk R 25 5 .35 (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).
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Table 5
camaldulensis Dehnh."

Result of linear-regression analysis between content and reabsorption rate of nutrients in fresh and litter leaves of Eucalyptus

@t Fresh leaf

F7EMH  Litter leaf

y

[F1JH 772 Regression equation R? [A1J3 7 F2 Regression equation R?
RE Cry y=0.307 2x+46. 822 0 0.001 0 y=-8.668 7x+91. 682 0 0. 827 7
RE, Crp y=1.746 Ox+51. 816 0 0.013 7 y=-7.901 6x+57. 634 0 0.058 8
RE Crx y=4.681 0x-1.134 6 0. 807 3 y=7.474 7x+2.783 9 0.162 8
RE, Corca ¥y=19. 185 0x-90. 224 0 0.488 3 y=-3.998 5x—3. 546 2 0.0133
REy, Cina y=13.529 0x—94. 001 0 0. 700 93k y=-1.366 7x—1.528 6 0.002 3
REy, Coug ¥y=21.503 0x-3.775 8 0.1913 y=-42.585 0x+83. 897 0 0.511 8=

I>RE\,: N B R N reabsorption rate; REp: P IR P reabsorption rate; REy : K PRI E K reabsorption rate; RE,: Ca FFRIIE Ca
reabsorption rate; RE\y, : Na TR Na reabsorption rate; REy, : Mg PR Mg reabsorption rate; Cpy: 2% 7% &8 Total nitrogen content; Cop :
Li & Total phosphorus content; Cy : AHEEE Total potassium content; Coe, : 42452 Total calcium content Cona : L2408 & Total sodium
content ; CTMg: A Total magnesium content. * ; P<0.05; %, P<0.0lI.

THESE ANERBCRYEA R EIEAX,

3 5 BT LUE e g it 2/ 585 N
TR ST 3 S5 A W 5 9 A DG, BRAT I e 1k Il I 7 72 Oy
y =—8.668 7x + 91. 682 0(R* = 0.827 7) ; kel
Mrh RS RS Mg FROISCR 5 I 3 A OG AR5 1Y
LVERIT TR N y = — 42,585 Ox +83.897 O(R® =
0.511 8) ;AN P28 MG ES%H
FY PRI R B A (H 2 & &S K H
U ESIE-V N TE Y SP

3 MLk

3.1 FRMHBFLSERUFITSEBERBIEIKEY
AL FFAE R E A E 53 4
3.1.1 Ao a W TFEBERBE A R
FRor S RENS B WL A AE S SR I AR
o I NNy 78 e AR e e R
TR I ESCAGRREE i A i 4 BRI A
i i 3 = AR, — Ty T T B -5 A AR A A R
AR, T ZE N T CE 20 N F P T A
BLE B TG B8 A R R R AT O s 55— it ]
Re S At AR Ry T 38 AR B 4R AR AR RE T
W ZFA B A L

AN [RI AR 25 A e i e 4 R0RT 4l 15 1 1) - 24
9. 64 F11.07 g - kg™, ¥ W ER T 4Bk 395 Ff
i A= L 4 R 4 RUORT 4 W B S YA (43R
20.6 F12.0 g - kg™ ), 5 2 B4 0 A A HAt 4%
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