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Table 1 General information of sample plots

Al A AR PR P SPRRER ZERL v
Varieties Mean DBH/cm  Height/m  Slop/(°)  Altitude/m Management situation Distribution

3 RO AL I (NP, O5: KO FEA91 15%:15%:15%)

FHE T. grandis cv.*‘Merrilli’ 98.2 11 18 543 9 3 b R A0 Ak ARG HUAE, AR AR St FH & 090.7  Bbk 4 A
kg'm?, AL 7.5 kg'm %, BAEIREE30 cm

[EHE T. grandis cv. ‘Dielsii’ 70.1 19 30 496 BRI T HHiS TNNEE Hk AT

HERERS Male T. grandis 74.3 16 25 477 TANNEE FRS AT

2.2 HEmAERNE 2.3 HiEAE

W5 R A B HE A £ 1 105°C 23T, 60°C 4T
JEEEWE, & AR R I R4 5T 2.00,
0.25. 0.15 mm i, M. HHEAHLER (SOC)
BRI 46k (LTC) & >R FH 55K R B A Ak
Mg ; R (STN) HRFRRIEE, RAHYL
IEREWE; +E48 (STP) M H,SO,-HCIO,
HE, HEPL AR E . YRS ek
H,S0,-H,0, &, ZJEE4a% (LTN) HYLK
FEREME, e (LTP) Sk
et

5% s FH Microsoft Office Excel 2010 #4747
P SR SPSS 22.0 BT B R Oy 22401
(One-way ANOVA), M % 77 2 73 #1 (Two-way
ANOVAs) FIZHE K (LSD), BEMKFEH 0.05,

3 ERE50H

3.1 #ERITE C.N.PEERK C:N:P ETUFITE
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M STP, M E 37 W . 0~20 cm + )2 F HE STN, STP, M AR +Z (£ 3) AfH.: £+3=

SOC. STN &, 20~40 cm F1 40~ 60 cm
+JZFIME SOC. STN S . FHEARLJZ STP

L] o
(2.9, 1.5, 09 g'kg™") & ity 2 5 T [BIAE R

SOC &M 11.2~26.4 gkg', STN &N 1.0~
24 gkg', STP& N 03~29 gkg', SOC,
STN Fl STP & H#IEM A 0~20 cm + )2 > 20~40

HERS . B4 b, BIHERMERER SOC, STN AT STP  cm +JZ >40~60 cm +J2, Ffi#E +/ZAINGES &
S =N g B2 N
SRR EER BRI/
B 2 A0 0L, A 0 UK R B W 5 i SOC
F2 ML EIER TIFEMEH CNP AERKFITENFEDT
Table 2 The correlation between each element in leaves, breaches, and roots of 7. grandis
5iH LS F(P)
L Factors C N P C:N C:P N:P
dh Al Varieties 2312(0.111)  2.529(0.091)  75.492 (<0.001) 4.430 (0.018)  44.488 (<0.001) 54.018 (<0.001)
+ 1% Soil + 2 Layers 28.135(<0.001) 29.258 (<0.001) 22.301 (<0.001) 2.001 (0.147) 0.001 (0.999) 0.669 (0.517)
s AP+ 2 VarietiestLayers  0.867 (0.491) 1.118 (0.360)  10.871 (<0.001)  1.430 (0.240) 0.047 (0.996) 0.242 (0.913)
£ Leave  dhFh Varieties 7.415 (0.006) 7.596 (0.005) 0.568 (0.578) 12.704 (< 0.001)  0.872(0.438) 3.753 (0.048)
#x3 HERAELEN C.N.PEE
Table3 Content of C, N and P of the various soil layers of T. grandis
i H Item + )2 Layers/cm T T. grandis cv. ‘Merrilli? [FIHE T. grandis cv. ‘Dielsii’ HERERS Male T. grandis
0~20 26.4+£3.5Aa 249+34 Aa 249+7.4 Aa
SOC/(g-kg™) 20~40 162+5.2 Ab 192+ 4.8 Ab 14.0+ 5.8 Ab
40~60 11.6 +4.2 Bb 16.8 £2.5 Ab 11.2+ 6.6 Bb
0~20 2.4+0.3 Aa 23+£04 Aa 22+0.6 Aa
STN/(g'kg™") 20~40 1.4+0.6 Ab 1.7+0.3 Ab 1.4+0.5 Ab
40~60 1.0+ 0.4 Bb 1.6+ 0.2 Ab 1.2+ 0.5 ABb
0~20 2.9+0.8 Aa 0.6+ 0.3 Ba 0.6+ 0.1 Ba
STP/(g-kg™") 20~40 1.5+0.6 Ab 0.5+0.3 Ba 0.3+0.1 Bb
40~60 0.9+0.3 Ab 0.4+0.2 Ba 0.3+0.1 Bb

s FATA KRS BN R S oA 1) 22 53 2.2 (p < 0.05), RISIA FANE AR F — AR [ R 27 825 (p <0.05). T
Notes: Different capital letters in the same line indicate significant difference among different varieties at 0.05 level, and different lowercase letters in the
same row indicate significant difference among different layers at 0.05 level. The same as below.
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Table 4 Content of C, N and P of the various soil layers of T. grandis
i H Item +JZ Layers/cm FHE T. grandis cv. ‘Merrilli’ [FME T. grandis cv. Dielsii’ HENERS Male T. grandis
0~20 10.8 £0.6 Aa 10.8 £ 0.8 Aa 11.0+£ 1.0 Aa
CN 20~40 12.6£3.6 Aa 11.0£ 1.5 Aa 9.9+ 14 Aa
40~60 11.3+0.4 Aa 10.3+0.9 Aa 8.7+2.3Ba
0~20 9.6 +2.6 Ba 50.8+£21.9 Aa 442 +9.0 Aa
C:P 20~40 11.3+2.7Ba 49.3 £20.6 Aa 439+12.1 Aa
40~60 123+ 1.4Ba 493+ 15.8 Aa 43.4+£13.6 Aa
0~20 0.9+0.2 Ba 47+2.0Aa 4.0+0.5Aa
N:P 20~40 0.9+0.1 Ba 4.6+2.1Aa 44+09 Aa
40~60 1.1+0.1 Ba 48+1.5Aa 5.0+1.2Aa
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Fig.1 The Stoichiometric Characteristics of C, N, and P in leaves of different varieties of T. grandis
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NP N F FAE AR, 5 LTN & #4814k
— %, 3FPHER C:P 4> R 264.0. 277.3. 2453,
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Table S The correlation between each element in leaves and soil of T. grandis

F i T.grandis cv. ‘Merrilli’

[FINE T.grandis cv. Dielsii’ HEREAS Male T. grandis

+E TiH
Layersiem  Item LTC LTN LTP LTC LTN LTP LTC LTN LTP
SOC 0.717 —0.342 —0.696 —0.311 —0.497 —0.673 —0.451 —0.032 0.080
0~20 STN 0.491 —0.535 —0.836" 0.053 —0.260 —0.786 —0.299 0.055 0.225
STP 0.012 —0.538 —0.412 0.748 —0.253 0.005 0.039 0.359 0.170
SOC 0.146 —0.631 —0.295 0.284 —0.567 -0.515 —0.049 0.638 —0.128
20~40 STN —0.204 —0.450 —0.479 —0.102 —0.641 —0.534 0.135 0.671 0.030
STP —0.137 —0.445 —0.401 0.758 0.049 —0.166 0.341 0.588 0.005
SOC 0.244 —0.401 —0.462 —0.053 -0.319 -0.299 0.279 0.628 —0.127
40~60 STN 0.203 —0.364 —0.425 —0.107 0.219 —0.474 0.484 0.648 —0.044
STP 0.223 -0.327 —0.547 0.823" 0.118 —0.163 0.579 0.537 0.022
VE:* p<0.05. R,
Note: * p <0.05.The same as below.
R 6 HEREH S5 11E C:N.C:P.N:P Lb XS
Table 6 The correlation between C:N, C:P, N:P in leaves and soil of T. grandis
£Fit Leaf
= I FHE T. grandis cv. ‘Merrilli’ [FME 7. grandis cv. Dielsii’ HENEM Male T. grandis’
Layers/cm Item 1.8 c LIk o : . - & -
C:N C:P N:P C:N C:P N:P C:N C:P N:P
0~20 C:N -0.192 0.084 0.306 0.317 —0.398 —0.495 —0.361 0.258 0.286
C:P -0.224 0.169 0.368 —0.261 0.438 0.475 —0.232 —0.062 0.018
N:P -0.232 0.169 0.370 —0.311 0.480 0.537 -0.186 —0.262 -0.130
5 20~40 C:N 0.315 —0.157 —0.482 0.209 0.258 0.101 —0.697 0.470 0.593
:%f C:P 0.382 —0.072 —0.497 0.203 0.459 0.272 —0.693 0.215 0.417
01
N:P 0.081 0.402 0.207 0.079 0.381 0.272 —0.588 0.003 0.230
40~60 C:N 0.238 0.275 —0.152 0.883" -0.113 —0.537 —0.413 0.099 0.209
C:P 0.444 —0.050 -0.517 0.180 0.245 0.109 —0.596 0.241 0.382
N:P 0.324 —-0.107 —0.403 —0.071 0.248 0.239 —0.568 0.348 0.468
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oA, XA RESE R O A AEAR I ABEIE, Sk
M+ 8 C:P A NP b 25 1K T (5 A R0 A A A%

TR HE . (50 A A AE A 3 C:N % C:P. N:P
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RIRIARE, 5 —J7 R B3 P R LN e
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[y e 111 I NN e [ A R B N A R N
g, 3 AHERE NP 4330k 9.1, 12.8F1 11.4, /N
Z N BRI EE (14.0) o HHOREEHAEY A 1K 5
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IFH B H T 77 o BRI A (Y, AR
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(IR P 75 o0 BRI AR SR B, B 25 A MR 52
Frig il
4.3 HERIETRAE-TIE C NP LT BHE XS
WHERRM, MR RFR & R R AT b
RN AT RE S, I RS 3 C. N,
P i Ak E TR A — A . 2R AT
ZI¥N ( Pinus koraiensis Sieb. et Zucc. ) HREJHFIEFE
B, LTN, LTP &5 STN. STP W EAME (p<
0.05) P XBRLAESECT ISR BB, WhMAS ( Camellia
oleifera Abel.) LTP %1t STP % &t I 2 IEAH X,
H+¥ECN, CP. N:P 50T CN, CPEREIE
A2, MH NP 543 CP, NPEEFIEMHRK (p<
0.05) ; Ji K IE EBIXF U 24T ( Oligostachyum
lubricum (Wen) King f.) BIBF5ERB, STN & &7
MELINS&#., A NP ERBEEEMEX (p<
0.01) . X5 -BCAMEYRALAE RIS, HY
WIS CEER, SRIE UMY IR RIEGRIA S, 155
BARGRI R, HA iR Ry, Y-+
HEC. N, PALATHEARAE A Mg/ 3 AR A0
Xt ( Populus spp.) WIBF9ERI], LTC. LTN,
LTP & M S HIEZ A ORI A 2
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LTI EEXT M ( Robinia pseudoacacia L.) . iL7s
¥k ( Quercus liaotungensis Koidz. ) HIF5EHH & B,
LTN., LTP %45 STN, STP S LW ELR,
HIRGE R 7R F1 L5 N PREIECRE . AHF
U, HERS LTC. LTN F1 LTP& 4 LA Kb~y it i
FFIES STC. STN. STP & S fb2F i RRAiE 1 A
KRARIFAERE, X ATRE R 2 AR R i A
TP BRI FRE . AFIE 255 23l 5507
KT LIS (P. tabulaeformis Carr. ) FH¥)
o5 SR B i AR AR DO R RS 1 4
R

5 i

ATIFGE T, S A AR (5 AHE AR R A 1 -
e R R E A TO 25 5, I S X S A AR A2
THERHETC R ;. e 13 P & i i 3
TIEIREREERERS , AR A5 A R 475 48 BRGHATEA MR b
TP SRR, MERE-TEC N PR
A AR RS .
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Stoichiometric Characteristics of C, N and P in Leaves of
Torreya grandis Varieties and Soils

YUAN Ya-nan, LI Zheng-cai, WANG Bin, ZHANG Yu-jie, HUANG Sheng-yi

(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China)

Abstract: [Objective] To examine the effects of cultivar and dioecy on stiochiometry of Torreya grandis and
provide data for management of T. grandis stands. [Method] The female (7. grandis cv. ‘Dielsii’ and T. grandis cv.
‘Merrilli’) and male T. grandis with age of about 300 years were selected from 7. grandis National Forest Park in
Zhuji of Zhejiang Province. The leaf and soil samples (0-20, 20-40 and 40-60 cm) of different 7. grandis species were
collected in the field to analyze the C, N, P contents and their stoichiometric characteristics. [Result] (1) There was
no significant difference in C, N, P contents and stoichiometric characteristics between 7. grandis cv. ‘Dielsii’ and
male 7. grandis. Dioecy had no significant effects on the stoichiometry of 7. grandis. (2) There was no significant
difference in C and N contents among 7. grandis. The C and N contents in 0-20 cm soil layer of 7. grandis cv. ‘Mer-
rilli’ stand and in 20-40 and 40-60 cm soil layer of 7. grandis cv. ‘Dielsii’ stand were the highest. The content of P in
soil of T. grandis cv. ‘Merrilli’ stand (2.9, 1.5 and 0.9 g-kg™') was significantly higher than that in 7. grandis cv.
‘Dielsii’ stand and male 7. grandis stand. (3) C:N in soil of 7. grandis stand were more stable than C:P and N:P. The
C:P and N:P in soil of 7. grandis cv. ‘Merrilli’ stand was significantly lower than that in 7. grandis cv. ‘Dielsii’ and
male T. grandis stands. (4) The C content in 7. grandis cv. ‘Merrilli’ leaves (533.0 g-kg ') was significantly higher
than that in 7. grandis cv. ‘Dielsii’ leaves (502.8 g-kg ') and male T. grandis leaves (502.7 g-kg"). The change trend
of C:N and C content in leaves was the same. The N content in leaves of T. grandis cv. ‘Merrilli’ (18.5 g-kg™")
was significantly lower than that of 7. grandis cv. ‘Dielsii’ s leaves (23.2 g-kg ') and male T. grandis leaves (23.2 g-kg ™).
The change trend of N:P and leaf N content was same. (5) On the whole, there was no significant correlation between
C, N, P contents and stoichiometric characteristics in leaves of T. grandis and soils. [Conclusion] Dioecy of 7.
grandis shows no significant effect on the stoichiometric characteristics of tree. Fertilization and other management
activities have a significant impact on soil P content in soil of 7. grandis stand.

Keywords: Torreya grandis; stoichiometry; varieties; soil; leaves
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