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Abstract Ecological stoichiometry is widely used as an indicator of the obtain resources and growth strategy
of plants. This paper analyzed the carbon (C), nitrogen (N), and phosphorus (P) stoichiometry in leaves, stems
and roots of Dalbergia bariensis, Dalbergia cochinchinensis, Dalbergia odorifera, Pterocarpus macrocarpus and
Pterocarpus santalinus. Our results showed that: (1) the organic matter content in leaves of Dalbergicae was at
a moderate level in China and the leaves had a nutrient characteristics of high nitrogen and low phosphorus. The
Dalbergia cochinchinensis may have high carbon sink capacity. (2) The stem of Dalbergieac had highest carbon
content, and the nitrogen and phosphorus contents in leaves were significantly higher than those in stems and roots.
(3) The five rosewood species had lower nutrient use efficiency, higher growth rate, and the growth was mainly
limited by phosphorus in soil. (4) Coefficient variation of ecological stoichiometry showed that the value of carbon
content was smallest among all plants. The results of this study can provide a theoretical basis for the scientific
cultivation, planting planning and sustainable management of valuable tree species plantation.
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Table 1 Information of 5 species (Dalbergieae) in the experimental station
) 1) S E=N 44 . . =
%ﬁ *4 )% ﬁi{ﬁi ﬁi / 1% H@’f]: /cm *%T[% /m ﬁmfﬂ /m iﬂiﬂi%i /kg
. . Life Number/ Breast . . Aboveground
Species Family Genus . Tree height  Crown width .
form tree diameter biomass
Eiﬁﬁ . OR EE KIRR 200 6.68+1.84 443+0.84 222x207 6.48
Dalbergia bariensis
A2 kB _ .
ZREE OR EME KR 200 102+252 7.56+136  3.73x3.75 25.12
Dalbergia cochinchinensis
FEmd oA EmHE ORTRR 200 441+1.1 405090 1.78x 1.67 2.63
Dalbergia odorifera
fize)
SR oA EME ORTRAR 200 542+259 452+122  240x2.40 4.37
Pterocarpus macrocarpus
i A kb
LA A R MR ORTRA 200 7.64+£239 583+135 2.17x2.18 11.04

Pterocarpus santalinus

e TP EAR S TIE £ bz

Note: the data in the table are the mean = SD.
SRR, Gl A OCHE M pearson AHIOC R
BOFARL I FEFRAH A

2 #HRE5HH
21 HBERBESRMMH, 2. RPC. N, P

=RE
e 2 532 fR, 5 M RIGER R g, 0

WEM (P <0.05); ANEYFZE], ZhEEE
2R C EEE THRYR, Hebr | filidC
T HHRYIR Z AR 25 55 W EE (P < 0.05),
SFPE MG R, i 22 RN SR
IG5 K 22.31~31.40 g/kg ( ¥(H 27.38 g/kg ).
5.32~10.58 g/kg (¥J{H 7.03 g/kg ). 9.78~15.87 g/kg
(41H 12.71 ghkg) ;N S EAEAF G E ZH A9 7540

25 R C AR AR 43 5 R 457.96~514.73 ¢/
kg ( 3414 476.78 g/kg ). 480.02~503.12 g/kg ( ¥4 {H
494.81 g/kg ). 459.88~517.62 g/kg ( ¥ {H 487.81 g/
kg); CHRIEAFGEZME S MRI . X5
T, i, Hp2E C S S C SRR

TR HREEHTE, REE (P <0.05),

SHEhE AR R, i 2K R P SRR
Ak 3 Bl 4 5l R 1.07~1.54 g/kg ( ¥ 1H 1.32 g/kg ).
0.40~0.85 g/kg ( 14 {f 0.60 g/kg). 0.60~1.02 g/kg
(¥9{H 0.83 gkg); 5 N & &IEAFRG T A5 Fi
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Fig. 2 The significant difference of C, N, P stoichiometry among different species in the same organ (P < 0.05)
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Table 2 C, N, and P stoichiometry of leaves, stems and roots with five rosewood species

TR (5 FpFD

S P PtEﬁ%’I‘E FOREE W O BB wE g (i)
Element Organ erocarpus Pterocarpus Dalb?rgza Dz.zlbe;-’gza ' Dalb.erg?a Dalbergicac (mean
santalinus macrocarpus odorifera cochinchinensis bariensis value)
it 457.96 = 14.48b 468.95 £ 15.67b 461.63 = 8.88b 514.73 + 17.08ab 487.14 £ 8.12a 476.78 +24.59b
Clg - kg B 480.02 +7.10a 498.88 +7.72a 492.40 + 6.96a 503.12 + 8.19b 502.21 +17.15a 494.81 £ 12.69a
i 459.88 +10.74b 472.11 = 11.75b 497.14 £ 10.29a 517.62 +8.01a 492.31 +14.13a 487.81 £22.96a
it 22.31+2.02a 28.97 £2.74a 31.40 £ 1.79a 29.46 £3.15a 2431+2.57a 2738 +4.2la
N/(g - kg') A 5.46 +0.76¢ 6.80 +0.75¢ 10.58 +2.87b 532+0.51c 6.75 + 1.34¢ 7.03 +2.46¢
i 15.87 +3.25b 14.81 £4.20b 11.97 +1.83b 11.11 £ 1.50b 9.78 +1.33b 12.71 £ 3.44b
it 1.07 £ 0.09a 1.09 £0.16a 1.51£0.15a 1.54£0.12a 1.42+0.12a 1.32+0.24a
P/(g - kg) E 0.41 £0.07¢c 0.40 = 0.08¢ 0.85+0.31b 0.71 = 0.34b 0.65 +0.23b 0.60 = 0.29¢
i 0.93 +0.12b 0.60 + 0.15b 0.78 + 0.24b 1.02£0.31b 0.83 +£0.30b 0.83 +0.27b
it 20.65 + 1.57¢ 16.32 + 1.68¢c 14.74 £ 0.82b 17.65 £1.99¢ 20.26 +2.45¢ 17.82 +2.84¢
C/N E 89.16 + 10.78a 7420 £8.51a 49.47 £ 12.42a 95.28 £9.39a 7742+ 18.14a 76.66 + 19.89a
Ui 30.56 + 8.90b 34.53 +10.75b 42.61 £8.28a 47.23 £5.35b 51.22£7.87b 41.23 £11.18b
it 432.02 +32.94b 434.80 + 44.84c 309.17 +£29.14b 336.18 +34.36b 345.38 +31.93b 373.60 + 63.34c
Cc/p E 1210.30 £254.33a  1286.67+232.64a  644.48 +212.72a 820.68 +290.65a 899.36 + 485.02a 979.38 £379.37a
501.52 +70.85b 824.24 +210.13b 680.03 +170.51a 541.61 +128.81b  650.32+176.92ab  639.54 + 190.08b
it 21.00 + 1.82a 26.89 + 3.66a 20.97 + 1.56a 19.13 £ 1.57a 17.12 £ 1.10a 21.25+3.89a
N/P S 13.54 = 1.80c 17.26 = 1.90b 13.24 +4.07b 8.65+3.07b 11.38 £4.07b 12.98 +4.10c
R 17.22 +3.84b 2429 +2.25a 15.97 +3.13b 11.38 +2.04b 13.02 + 4.30ab 16.38 +5.47b
n 428/21/1 430/27/1 306/21/1 334/19/1 343/17/1 361/21/1
C/N/P = 1171/13/1 1247/17/1 579/12/1 709/7/1 773/10/1 825/12/1
R 494/17/1 787/25/1 637/15/1 507/11/1 593/12/1 588/15/1

TE: RAPBAEFEIE + bRz ARVNG FREFOR RMRAF 8B Z [ 225 Bk (P<0.05).

Note: the data in the table are the mean + SD; The different Lowercase letters indicate significant difference at 0.05 level.
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Table 3 Correlation coefficients among C, N, P concentrations and their stoichiometry in leaves, stems and roots of
Dalbergieae (five species)

s SE R Root I Leaf 2 Stem
Organ  Element N P CON CP NP C N P CN CP N/P C N P CON crP N/P
C -0.53" 018 0577 002 -052" 0.0 018 0397 -0.14 -037 -026 001 007 040" -0.03 -041" -041"
N 1 0.15 -0977 -032" 0587 018 018 -002 018 037 038 020 -005 -0.16 027 0.46" 037"
P 1 013 -0917 -0.66" -0.09 -0.19 -001 -001 -020 -0.325" -0.16 -030" 0.11  0.11 028  -0.49"
it Roor C/N 1 028 -0.60" -0.16 -0.17 0.03 -0.15 -036 -037° -0.18 004 0.8 -022 045" -039"
c/p 1 577003 017 005 -011 013 030" 008 028 -0.08 -0.19 0.19 041"
N/P 1 0.15 025 -0.10 006 043" 056" 022 016 -027 0.07 058" 0.68"
1 086" 085" 085 0797 076" 0997 0547 050" 075" 052" 056"
1 086" 049" 0587 0817 0877 0697 0597 0437 0.32" 0.54"
I Leaf 10597 0.38:. 0.46: 0.83: 058" 0.69" 0.50: 0.1(1 0,27“
C/N 1 0.83 056" 085" 028 026 084 0.62 0.49
c/p 1 088" 083" 035 012 073" 076" 074"
N/P 1 0817 0567 025 0497 063" 079"
C 1 058" 048" 072" 057" 063"
1 0.65"  -0.10 -0.01 0.50"
% Stom 1 0.06 -0436'9‘* -mzf
CN 1 0.70 0.35
c/p 1 0.81"
N/P 1

TE: n=45; * FR P<0.05; ** FR P<0.01.
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Table 4 Coefficient variation of ecological stoichiometry in different organs of five species

. ey AT RIS 5 224U /% Coefficient variation of ecological stoichiometry
yFf Species
Organ C N p C/N C/P N/P
Wy it 3.16 9.05 8.41 7.6 7.62 8.67
Pterocarpus 3 1.48 13.92 17.07 12.09 21.01 13.29
santalinus R 234 20.48 12.9 29.12 14.13 22.30
Je L nf: 3.34 9.46 14.68 10.29 10.31 13.61
Pterocarpus ES 1.55 11.03 20 11.47 18.08 11.01
macrocarpus it} 2.49 28.36 25 31.13 25.49 9.26
Uy 1.92 5.7 9.93 5.56 9.43 7.44
R i -
Dalbergia odorifera E 1.41 27.13 36.47 25.11 33.01 30.74
i 2.07 15.29 30.77 19.43 25.07 19.60
S nt 3.32 10.69 7.79 11.27 10.22 8.21
Dalbergia 2% 1.63 9.59 47.89 9.86 35.42 35.49
cochinchinensis hic 1.55 13.50 30.39 11.33 23.78 17.93
nf: 1.67 10.57 8.45 12.09 9.24 6.43
.
LR 2% 3.41 19.85 35.38 23.43 53.93 35.76
Dalbergia bariensis
Pics 2.87 13.60 36.14 15.37 27.21 33.03

PR, T A S, BT COo,
VREEAEAN W T ™, A AT LAGE o S T & X
i ) A TR B T R DA E o 2 ik, 7™
A, IR R A 25 R 40 TP R BR A A
B, DARDX A AE Ak B0 A A 20 Y
i 1A AR S T L S RO AN [) 490 7 T sk g g 7,
DAL i 5 Bk A A B — Rl 14 v BT AR o

5 FhEE RS SR R N SR 27.38 g/
kg, = THEMXMEYIXFR (18.6 gkg) FHH
25 2 A bl M AR S RGBT Y (10.65~26.46
ghkg) P70 nk P M R 132 ghkg, T
o ] A A P e P R E (1.21~1.41
ghkg) TP R T BERMAYMT AP ENYE
(= 1.77 gkg) ", RUEMEGEAAED T HA R
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