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Abstract ;: The objectives of this study were to clarify the ecochemical characteristics of carbon (C) ,nitrogen
(N) , phosphorus (P) and potassium (K) in the organs of the two secondary forests (Betula albosinensis
and Quercus wutaishanica) occurring in the reaches of the Bailongjiang River in Gannan,and to master the
distribution pattern of nutrient elements in different secondary forests and the nutrient limitation status of

each organ. Samples were collected from different organs (root,trunk,branch and leaf) of the two species.
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The contents of water,organic C,total N,total P,and total K were measured. The stoichiometric character-
istics of each element was analyzed. The results showed that 1) among different organs of the two species,
the highest moisture content was found in the leaf. The moisture contents in different organs of B. al-
bosinensis ranged from 34.09% to 59.01% and with the order of leaf™>primary branch™secondary branch
>>tertiary branch; for Q. wutaishanica ,the order was leaf = root>primary branch™secondary branch™>
tertiary branch™fourth branch,ranged from 33.98% to 52.66%. 2) The contents of C,N,P,and K in the
leaves of two species were the highest. The content of organic C in Q. wutaishanica was between 387. 19—
529. 64 g+ kg~ '. The content of organic C in the leaf was the highest,there was no significant difference in
carbon content among other organs,carbon belonged to weak variation. The content of total N was between
5.03—19.54 g « kg ' with the order of leaf>tertiary branch™tertiary branch™ root>>secondary branch>
primary branch™trunk. The contents of total P and K in the leaf were also the highest. Except for total K
in root, the contents of K and P increased from the lower end to the upper end of the morphology. There
existed a significant correlation between total N and total K contents,and the coefficient of variation of to-
tal P was large,P belonged to strong variation. The variations of C,P,and K in B. albosinensis were in the
same trends,except for the root, the contents of the three elements increased from the trunk to the leaf,
while the content of P increased from the root to the leaf. Carbon belonged to weak variation,and the total
potassium belonged to strong variation. 3) In the leaves of the two species,the ratios of C: N,C: P,C: K
and P : K were the smallest,and the and N : P was the largest. The ratio of N : K of B. albosinensis leaf
was also the smallest,the ratios of C ¢ N and N : K were significantly and negatively correlated, significant
correlations were found between the ratios of C: P and N ¢ P,as well as C: K and N : K. Except for the
leaf, the ratio of N : K of Q. wutaishanica decreased from root to quaternary branch,the ratios of C : P and
N : P were significantly and positively correlated,C : K was also significantly and positively related to N *

K and P : K. It can be seen that the contents of nutrient elements in the organs of the two secondary for-
ests in the reaches of the Bailong River in Gannan are closely related to the functional structure of the cor-
responding organs.

Key words: ecological stoichiometry; Quercus wutaishanica ; Betula albosinensis; Gannan Bailong River;
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Table I Two community environmental characteristics and dominant species composition of secondary forest species
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Fig. 1

of two species of secondary forests

2.2 2THREMAEREXLRZHTERLEINERRY

2 R AE MRS [ 2 5 AL 28 T R AR Y AR S R K
PHZER K. R 2 ATAL IR 7 CONLVP.K &
BHEE,CSETE500.26~546.64 g+ kg ' ,N & &
1F12.54~23.03 g+ kg ', P o R 1.16~1.94 g
c kg VK HHTE27.81~53.73 g« kg M. ET
MARFFH C.P &K, i K &

4 HL B A

.

(41. 35 g = kg '), HR B0 H K K & & &
(23.31 g+ kg D, HAAHET K FEAMLAK, L
KREEARZE CWAER RN, B TIHAS; £
T — A N AR 5 R 5055 R 8. 69 % F 7. 92%
JB T8 7, HAh )8 T2 5P 2R RELE
14.50%~46. 07% , Mt K A8 5 R A 14. 50 % J&@
FEAE S ARMAS R R BN 46, 07 % )& Tom A 5, 4
g Th SR P AR REAE 8178~
22,78 %, DULKL 728 7 R AR /N Ry 8. 17 %0 & T 55
s HAAERE K &R ThEEs,

HI 2% 3 A, 0 MEAS [R) 2% B A2 3 i R AF A AR
SR ERBR, 2 FRAEMKT ) CONLP K
TR K, 40 C & B AE 506, 05~544. 72 g -
kg ' N FEETE 20.84~25.86 g+ kg ' P G RTE
1.53~2.34 g+ kg 'K % 1E 35.14~75.14 g
kg ' 40HE C A K & /N T BT HAL S H AR [
£ CONLP K & ¥ 3 B 78 AR B2 1 i 31 F i 4K
WHEIN, £IHE C & A 5 RECE L E/NE 2045~
5.57,JR THI SN &4 7 REEIK KA
6.41%~35.82% M /N R TR, £ T i
AR AR S AR E AR TP A R P SRR R
WAL AE 12, 37 % ~38. 24 %, — S A% R BN 55 2%
S, BT BRI iR AR R, F Al A B A
K oA R R BB AE 15, 4426 ~41. 87 % »
TR KRR AR TR P EA R,

R2 IHEBAAERROIHUZHEFTEEETRRY
Table 2 Stoichiometric characteristics and variation coefficients of the leaf,branch,and root of Q. wutaishansea Mary secondary forest
g kg !
calt N % P Akt K % it
Max Min Mean CV(%) Max Min Mean CV(%) Max Min Mean CV(%) Max Min Mean CV(%)
Lits 423.24 389.92 403.81 2.59 7.68 4.51 5.96 18.13 0.94 0.31 0.63 46.07 16.02 8.51 12.03 21.31
FET 410.99 389.56 400.27 3.79 5.48 4. 84 5.15 8.69 0.73 0.72 0.73 17.17 12.84 10.29 11.56 15.60
— %R 417.76 376.21 394.77 3.40 5.23 4.41 5.04 7.92 1.03 0.58 0.82 15.63 14.66 7.89 11.65 22.78
KR 417.18 367.80 394.43 3.45 7.10 4.52 5.64 14.13 2.02 0. 68 1.12  35.59 16.30 9.81 12.49 16.36
B 425.09 388.18 393.15 3.25 8.25 5.40 7.00 11.80 1.28 0. 64 1.19 21.25 24.17 13.66 16.70 19.39
DUk 397.93 376.87 387.19 2.37 8.93 5.98 6.94 19.40 1.71 0. 93 1.25 28.99 25.08 16.20 23.31 8. 17
I 546. 64 500.26 529.64 2.79 23.03 12.54 19.54 19.11 1.94 1.16 1.74 14.50 53.73 27.81 41.35 22.30
R3 AHFARERIOMHLETEBTIETREREY
Table 3 Stoichiometric characteristics and variation coefficients of the leaf,branch,and root of B. albosinensis g+ kg !
C#ak N & it P& K & &
S8
Max Min  Mean CV(%) Max Min  Mean CV(%) Max Min  Mean CV(%) Max Min  Mean CV(%)
i} 425.34 367.12 399.62 5.57 8.62 4.21 6.43 22.17 0.88 0.52 0.68 19.56 12.71 7.28 10.11 16.57
*T 399.96 366.02 383.22 3.38 6. 44 3.67 6.32 35.82 0.96 0.49 0.81 35.78 12.24 6.29 9.87 41.87
— &k 420.12 369.15 402.73 4.54 7.83 4.32 6.39 20.08 0.96 0.68 0.82 12.37 10.91 7.39 9.93 15.44
TR 425.63 385.52 408.19 3.85 8.99 5.03 6.64 24.50 1.18 0.51 0.94 38.24 15.66 7.91 10.69 23.61
=%k 425.87 386.68 408.68 4.19 9.90 6.22 7.79 17.21 1.33 0. 96 1.16 13.44 21.62 10.28 15.48 24.49
i 544,72 506.05 526.34 2.45 25.86 20.84 23.61 6.41 2.34 1.53 1.83 16.21 75.14 35.14 51.50 25.16
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Fig. 2 Stoichiometric ratios of the branches with different ranks,leaves and roots of two species
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Table 4 Correlationships of stoichiometric characteristics and stoichiometric ratio of Q. wutaishanica
ZH K C N P K C:N C:P C:K N:P N: K P:K
KA 1
C 0. 345 1
N 0.610 0. 646 1
P —0.379 —0.636 —0. 260 1
K 0. 395 0.021 0.712" 0.173 1
C: N —0. 344 0. 382 —0. 041 0.135 —0. 240 1
C:P 0.092 0.679" 0.291 —0.901" " —0.161 —0.053 1
C: K —0.433 0.007 —0. 388 0.123 —0.497 0.622 —0.191 1
N: P —0.016 0.533 0. 155 —0.844" " —0.261 —0. 205 0.960" " —0.169 1
N: K —0.429 —0.076 —0.564 0.035 —0.760 0.299 —0.098 0.862° " 0.024 1
P: K —0.623 —0.547 —0.767" 0.571 —0. 581 0. 392 —0.584 0.749"° —0.482 0.744" 1

&5 Al AL A /KRE C: K B3 e

(P<C0.01),5 N & K s & 3 7FH 56 (P <<0. 05) ,
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x5 AMERFHESHMESLREITERNMEXE

Table 5 Correlationships of stoichiometric characteristics and stoichiometric ratio of B. albosinensis
ZH kAR C N P K C:N C:P C:K N:P N: K P:K
FRE 1
C 0.073 1
N —0.089 0.031 1
P 0. 284 0.524 0.568 1
K 0.360  —0.437 0.535 0.265 1
C: N 0.472 —0.026  —0.854" —0.177  —0.275 1
C:P —0.522 —0.724 —0.384 —0.823" —0.231 0.079 1
C: K —0.898" " 0.073 —0.007 —0. 389 —0.595 —0.425 0. 466 1
N:P —0.596 —0.679 0.184 —0.621 —0.009 —0. 481 0.802" 0. 589 1
N: K —0.769" 0. 149 0.478 —0.054 —0.310 —0.782" 0.163 0. 865" 0.570 1
P: K —0.322 0.808" 0.338 0.468  —0.326 —0.434  —0.572 0.456  —0.294 0. 609 1
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