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(1. WRTAMWERARREE, BT AU 310023; 2. MR EAOLEAME He, WL HE - 311500 )

. LT AEET 20, 100 Fl 500 a RHEAIFHE Torreya grandis ‘Merrillii” RFFEMWR, 4047 T BHEM: F A0
TIELRRR (C) . 2 (N) | 28 (P) MASMEEETHERMER RGN, 4518 ARRHEEM#EH - C. N,
SR B0 437.38, 23.16 F1 2.25 gkg!, C: N, C: P, N : P HPERIMEh 19.18, 197.73, 10.37,
M C SR C 0 N BRI G INSE EIHE ST FRE R N S EFIN - P EERIES ARG IS TR S AP B3t
MR PSR C P REAGRHRE, ARFHEFHES A C. N, P SRR ER AR (P>0.05) ; AlK
WHEEHELE C. N, P & RIFIIE A 28.66, 3.02 FI3.12 g-kg', +HEC. N, P & REARHEEHE ISR
IS HEC N, C: PN PFERES IR 9.42, 9.96, 1.06, Akt 3% C « N IEAGRFEE, miC:
P, N : P BJBERIEE ARG I TR AT RGN, FHEH A N SRBE5 C: N, MR P EEE C: P 2k
FETAER (P<0.01) , HECEREHIEN SEEMNFEMR (P<0.01) , 1P EEE LN P 2EFR
AR (P<0.05) ; M C. N, PEESHHC, N, PERMHAMEARSE, B C: NEHAF NESEEEEE
R, SR € N 2REEGAER. LRIk, i AR N, P EEX S TRELEN, P EEN
PR, AHEEN. PiliE, BT HEREPURT RS, ART C RR, BERERY 37258 B b
DISEEATHURAE A 4, TR s AR .
XBEIA): AR RS wb A B AESMEETE
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Stoichiometric Characteristics of Carbon, Nitrogen and Phosphorus Content in Leaves
and Soil of Different Aged Torreya grandis ‘Merrillii’

LIU Ya-qun', HU De-sheng®, BAI Ming-e'

(1. Zhejiang Academy of Forestry , Hangzhou 310023, China; 2. Tonglu Forestry Extension Center of Zhejiang, Tonglu 311500, China )

Abstract: In late August 2021, 20-, 100- and 500-year Torreya grandis ‘Merrillii” (3 trees each) were selected in Zhuji, Zhejiang province to collect
samples of branch, leaves and soil. Determinations were implemented on their carbon, nitrogen and phosphorus content. The results show that
average contents of C, N and P in different aged T. grandis ‘Merrillii’ leaves were 437.38, 23.16 and 2.25 g/kg. The average values of C : N, C : P
and N : P were 19.18, 197.73 and 10.37. Leaf C content and C:N increased first and then decreased with the increase of tree age, while leaf N content
and N : P decreased first and then increased, leaf P content and C : P remained stable. The contents of C, N and P and stoichiometric ratio of different
aged T. grandis ‘Merrillii’ leaves had no significant differences (P>0.05). The average soil C, N and P contents of different aged trees were 28.66,

3.02 and 3.12 g/kg. Soil C, N and P contents generally increased with the increase of tree age. The average values of soil C : N, C : Pand N : P were
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9.42,9.96 and 1.06. Soil C : N remained stable of different aged trees, while soil C : P and N : P decreased with the increase of tree age. Correlation
analysis showed that leaf N content had extremely significant negative relation with C : N, as well as leaf P content with C : P (P<0.01), while soil C
content had extremely significant positive relation with soil N (P<0.01), and soil P content significant negative relation with soil N : P (P<0.05).
Leaf C, N, P contents were not significantly correlated with soil C, N, P ones. Soil C : N had evident positive relation with leaf N, and significant
negative relation with leaf C : N. Comprehensive analysis showed that the content of N and P in T. grandis ‘Merrillii’ leaves and soil were higher
than the average level in China. Soil C was not easy to accumulate due to the high rate of mineralization of organic matter. It is suggested that the
nutrient management of T. grandis ‘Merrillii’ should mainly increase the application of organic carbon fertilizer, especially in the new forest.

Key words: Torreya grandis ‘Merrillii’; tree-ages; leaves; soil; ecological stoichiometry

B (C) & (N) | 8% (P) RHER FIrAEdr b a5 e, A AT BRI T 5 e
Ko FIEEATTE, eI ENEH B 5N IREE IS R LD E BRI E TR R R F LR A%
R R AR SIS R b 2 AR PRI — IBLARIY, Bl ENAMER R RS
JTEAERDEEE S . ARARIERE . BRUBPRLL AN R BRSOl B 13 C . N P ARSI RIRHIE S T P J 782 WOt
FER0, #EY €. N, P ARSI EAHE SHPN A KRR | BESAE  AE DR R SR EE R,
PR ZENEVE IADE S RV RO T, B RRHE T A TR AR, e E KA E
BRG], 13 C. N, P ERLIMEAT R HOEIET 1T R e RS, 1A B E T U R R
WEH A C. N P SR FE R i, S LURE R AR E A S RS Y-+
FIFBIFERINITE, X T4 - L3 BE RIS R b B 5= 0 IR MR LS AR 37 53 O BR AR S RIAB 0 RS
R A Ll S T A B S

FHE Torreya grandis “Merrillii’ A3 EFA W TR, E4CH 1000 SRR, RHNTA
AR R AR AT G R TR RATR R . AHe S R R B, (B HE =l ) fe R
RELRE, TN GOSN AL . ARSI, 2888 HAFINGSE O T T RRM . R
Tt SRR T. grandis APy | Al - SELLURZAREA EHH-- 18 C N P AU TR S5 T A T T ROT,
BT A LS RS C N P AR AT BARIER 20, A S R AR 500 I 3 S 2 R A T
BRI, S ARSE . AT T AFEHE A A C N, P BRI BRME S AR, R
HELEAN R A BOM F5 23 BOMMCRI L3840 BOBERZRE 7, ASCLLW A #ERETTT 20, 100 1 500 a RHESHIFHE AT
TG, ST T AR EE RRI 3% C. N P S B A EAHME, SRV TSRS At F-
TR R Z AR ESC AR, SR B AR 770 FI AR SR AP 1, S L3R BRI B B LA

1 MRS *

1.1 R

AR, T T A8 1 B8 7 R AR FAFAE SR A B AR B, HUFRASL R 120°3030" E, 29°43'35" N, J&
WHGHEBXAEX, W, WKEE, SeiFR, BA AN RIS RE, 4P 0ER 163 T,
EEXREKE R 1373.6 mm, FHXHRELR 82%, AFF-X)HHEHTEIZ)h 1 887.6 he HIEZRIAMRMELIIE, Jithh
S RS ARZ A 15 hm?, A 20 ~ 500 a BHE RS C 4552, Hirb 100 a WHELLEROTHE S )
SRR R EE TSR AR, 20 a BHEREI A 21 SRR A AR
1.2 HmEXESLE

2021 4F 8 AT H), M4 4 M HE v IR PR ORI P D), 3 R BSOS 20 100 FlT 500 a A2 47 FiE
P8 3 MRVE SRR R, PR RS IAR . M. V0. db 4 MDA A 545 500 g, FHUR I
B B AT E AR FoRE S o [RIRHE R SRAFAE R e P 7 IR T | m 247 HL 3 DN ACREE 0~ 40 cm +
2R 500 g, IREVEVEMIAFERRE) HIERESh . R RS I SER R S, AR B SRR 3 FoKiE TR T,
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105 CoAT 30 min, 2R 65 CHETRIENIER, ZiEtUnee, i 40 Hifaa . THEERRIRENT . £,
WhEE, 1 20 HIE&EH . SREFEPRIEAMZ B A E LR 1, 3% 2.
#1 REEKERES

Tab. 1 Information of sampled T. grandis ‘Merrillii’ tree

Wil M WU C)  Mah FHMEmM PR em AR ZEERB

20 290 15 Ak 2.5 15.5 0.60 FAERINE 2 IR, BRME—IKN. P. K =70&
100 311 20 ik 6.0 98.5 0.80 BHE (B35r=45%) , T 0.75~1.2kg, FK
500 340 20 ik 15.5 1155 0.85 FRBEE—REFEEIUE, Bk 25 ~35kg

R2 REMTIREREUMR
Tab. 2 Physical and chemical properties of sampled soil

Wiis/a IKAEPERY (mg-ke ™) B (mg-kg') R/ (mg-kg') AP (g-kg™) pH

20 179.00+£23.90 248.00+65.02 290.67+52.31 39.08+8.09 5.34+1.06
100 280.67+50.77 446.00+78.56 238.33+30.24 35.79+10.67 4.69+0.46
500 228.33+£51.78 357.33+64.14 450.67+155.35 47.59+16.33 5.02+0.44

1.3 IE+RMZE

A AR 20k S 2R BRI MIPGEN E (LY/T 1237—1999 ) ; HIEERS 2 RAHULIKER
FIE (LY/T 1228—2015) ; HIE4HSERHMHASIILAENE (LY/T 1232—2015) o MR HES A H
H,S04+-H,0, &G, RHEHNERASOE A S E. HETORNE 2SR (NY/T2017—2011) .
ANHESHEEINE 3 UK, BU 3 IRAF A NE At i 2 (4 .
1.4 HHENIE

RIEEAE R F Microsoft Excel 2003 A4S HIHIIEL, SR SPSS 17.0 AT A AR i i HoFl -3 C N
P SR IAVEIT BT 7 £ (one-way ANOVA ) FURZEMEASIS (LSD A85% ) , RHIASBAH 5>
¥ (Bivariate ) J7i B A3 C. N, P SRR BH 2 B AE .

2 HEREMN

2.1 AEREEFEMA C. N P EERUFITESHE
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a a e a
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Fig. 1 Stoichiometric characteristics of C, N and P in leaves of different aged T. grandis ‘Merrillii’
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HIE 1 a]5, REISEHE B C. N P & 55T 432.63 ~436.70, 21.23 ~25.60, 2.21 ~2.28 gkg™,
PSR 437.38, 23.16, 2.25 g'kg' o WA C & EFEAAERTES AU ISET G AR, LL 100 a AR FAfE: F
C ERMIAK, 500 a RHEFHEH - C S8 hi/y; WA N S ERERHEE) S IIZERARE AT BT, LL20 a f
B Fr N S 8ok, 100 a RHEEHEH A N S&2 b W P S BEARMBSEILFIREae . 7%
SIRTEESRENH, M C. N P S BIEAFRHEEHE R EZEESR (P>0.05) .

FHEH B9 C : N.C: PN : PAHT 17.51 ~20.88,196.95 ~ 198.33.,9.42 ~ 11.39, “F-HAE 43 A 1918,
197.73. 10.37, W} C : N FERHERYHE ST EEFEAR, LL 100 a AN R C « N sk, W C: PTEAR
RS B LT RetaE , N @ P FEWES IS IR A TR, JrEMEREH, M C: N, C: P, N: P 7RI
Rl Z R RE (P>0.05) .

2.2 AEMHEEELIEC. N, P EERUFITEHE

HIE 2 o5, AFEREMELSE C. N P SRS T 22.67 ~35.79, 2.39~3.72, 1.81 ~4.24 gkg', F
YUE K 28.66., 3.02. 3.12 g-kg”, +3E C. N S EIFEFHERES OB INACTHEGREAR, He, L1100 a W%
FHE L3 C. N SR, HCEEE=HHNERAEE (P>0.05) , 100 a MiFMEN HHEN SED
FET 20 a WS (P<0.05) , 15 500 a BHESFHER) T N S EZRA RS, 1IE P SRR ISR mHg i,
500 a FHETAER) 135 P SR EFET 20 a PHEFHER 13 P &8 (P<0.05) .

FHEC N, C:P.N:PAHUTT 9.30~9.49, 6.64 ~12.42, 0.72 ~ 1.32, “FIHE 50 9.42. 9.96. 1.06,
3 C : N EARFERIRTE LA, 3 MIEHER 13 C - N ZRIAEE (P>0.05), 1EC: P N:
P YRHAHES R DI B, 500 a BHEFRHER) 138 C : PN @ P B BELT 20 Fl 100 a FHEFHER 138 C - PN -
P (P<0.05) .

50 a 16 5 a
—~ b
;c‘o 40 a 12 N 4 ) al
2 30 a ~ <3
=0 o 8 <
4"36% 20 = @ 2}
0 T4 Hot
0 L L " 0 . . . 0
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Wi /a Wi%/a Fii/a
15 Z a 1.60
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: a 0.80
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H H o2t ﬂ 040 }
3
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B2 REREEMELE C. N. PAZALTIHEI

Fig.2 Stoichiometric characteristics of C, N and P in soil of different aged T. grandis ‘Merrillii’

2.3 FEMAFMTIEC, N, PESERLFITEEAEXE
FHEH - C. N, P 2R ALAT R RENER 3. & 3 A, &t C 250 AN, PR
At N P RIEASE, WS C N C: P 2R, (HAERHEARESE (P>0.05) ; i N&REEH
P ESEAM N P RBIFMHSE, miEH A C: NAIH A C P EAtHE, HS5H A C @ N AR B E KT
(P<0.01) , tHRZRECH-0.965; M P EESH T C: N, C:PHIN: PY¥RAMRE, HEHF C: P A
R EKT-(P<0.01) , MR ARECH - 0.989; /5 C : N 5t C : P 2IEAHR, 5 N @ P 27,
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MR C: P 5N P RIEMR, HRMARIBEEKT (P>0.05) .
®3 FEAC. N, PABRUFIHBILOELRY

Tab. 3 Correlation coefficient of C, N, P content in leaves of T. grandis ‘Merrillii’ and their stoichiometric ratio

EHEH C N p C:N C:P N:P
C 1

N 0.362 1

P 0.236 0.531 1

C:N -0.115 —0.965%* -0.508 1

C:P -0.130 - 0.448 —0.989% 0.450 1

N:P 0.031 0.439 -0.520 - 0451 0.591 1

S RRIREEMR (P<0.01) , *FREFHFE (P<0.05) ; FlE.,

FHELHE C. N, P S EIMFAT RIS RENR 4. L 40150, FELEC. N SERE 1%
BOHHEN, GHEPEEMTIEC: N, C: PHEFMHR, HHECEESN /ETEE"]*H%‘@JJSWE%K
F(P<0.01), K RECH 0.942; 13 P S 513 CN BRI, 53 C - PAIN : P EHHR(P<0.05),
H5+3E N : P AR MEREEKT (P<0.05) , MXARECH-0764; +EC: N5 C: P, N: P RIFMRE,
HAREATE; t3EC P 5N P EREFIEHR (P<0.01) , HEREH 0.907,

#4 FELEC. N, PRAERUF I ELHEXRY

Tab. 4 Correlation coefficient of C, N, P content in soil of T. grandis ‘Merrillii’ and their stoichiometric ratio

HE -3 C N P C:N C:P N:P
C 1

N 0.942%* 1

P 0.589 0.630 1

C:N 0.580 0.281 0.176 1

C:P 0.218 0.057 -0.619 0.461 1

N:P -0.030 -0.079 —0.764%* 0.057 0.907** 1

HAEH 543 C. N P S RAEIT RIS R B0 5. R S v%n, & Cc SRE5 L C.
NEEMIEC N, C: P, N: P REIFMHR, HRREHK 0.04 ~ 0413, 5+ P SEEFMER, HIRECH
—0.272, (HAHRMHARIB B EZAKFE (P>0.05) ; HANSEEHIEC. N, P SEHEAREE MK (P>0.05),
MRXERE A -0.087 ~ —0.226, METHEC: N, C: P, N:PRIFAHRE, HETHEC  NWHE X DEEKFE

(P<0.05) , tHEXZRE R 0.681; M PEESIIEC, N, PEEMIIEC: N, C: P RIFEHXE, MHEREH
0.002 ~0.446, M5+ N : P EHOAHR, HAERRECH -0.174, HARMEHARBEEKTF (P>0.05) ; HHC:N
43 C. N, P EEEARFIEMHR (P>0.05) , MXRECH 0.094 ~ 0358, ME5+HFEC: N, C:P, N: P
BHMH%, HE 1 C - N MR BEKFE (P<0.05) , MXRE-0.667; W C: P E1EC, PESEA
C:N Bffx, M5 N SEMIE C: P, N: P BIFMR, (HHEXMEHYAEE (P>0.05) ; HA N:P
543 C NP SEHEFAME, ME1IEC: N.C: P N : P RIFMHR, HHZMERK BEKTF(P>0.05).

*5 BEMHEMLTEC, N, PEERUFHELEXREY

Tab. 5 Correlation coefficient of C, N, P content in leaves and soil of T. grandis ‘Merrillii” and their stoichiometric ratio

A
LR C N P C:!N C:P N:P
C 0.145 —-0.087 0.150 0.094 -0.117 -0.216
N 0.040 -0.351 0.015 0.358 0.005 -0.330
P -0.272 —-0.226 0.177 0.151 -0.223 -0.399
C:N 0.347 0.681%* 0.446 —-0.667* —-0.385 0.213
C.P 0.413 0.389 0.002 -0.319 0.089 0.405
N:P 0.237 0.123 -0.174 -0.071 0.238 0.332
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3 Wik

3.1 BHEMHH C. N, P RERKFITEHT

HF C. N. PAbATHEBAHE SRR . PP SRR B R A S A RS R
W CEERZHHY P EERRED . AP AR EAET H C S &M TN 437.38 gkg', RIRT 4BRE:
AEAE R O FEE (461.6 gkg!) P, HrpESA AR RS 213 MrRPi 80 FEIE (438 kg ) B,
18 5 R 2 I 4 5 (A RS BB R 533 gokg! ) H—EE . B XFE R R T 5 AR
Sl A KIS AR KM T T ISIERS . ARBE R TR F C & Rl AR S 38 0 S hi s SCE Bk
ik, L1100 a AIEEAE F C &b, (HEARAEE, SPRNZERAEE, X 5H eI i
—F . FHEH N P S EIEIIME S Bk 2316, 2.25 gk, HE TR MY B N, P AR TY
B (20.1 1 1.8 g-kg' ) PRI ARSI A N P S R0 FIE (202 Fl 1.46 gkg' ) P JeHUR P,
BERTPIE T 25.00%F11 54.11%, SEHHFRHEM 80 N Fil P S BHCHFEE . AWFeaR S E RS R R
SRR 2B B RS BRI S Y SR

MR C N, C: P, N: PR EYRIICEFCRIIHERIL C MBE AR N P R R, &
HEHHC : NL C: P ECEIES 0 19.18, 197.73, HUETRERAGEIME (22.5 F1232) B HAHSM T #
BH, A N.PEE5 C: N, C: P EFKEEAMEI. FHEH A N PEFER 1037, /N 14, # Koerselman
PRI T LB B N P<14 FR4KSZ N BRI, WA N @ P>16 R332 P BRI, Wi N @ P7E 14~ 16 Z )
B, R FH W) LRI IS ARRE], (HHAA TR YA B N>20 mg-g ' P>1 mg g B, %2 N,
P JCE AR SR BRI ST AR AR E S R A EE S, FEARRR EARIBA—EL,
FERY B N 2 POFRKER 16.3, HimFEB A P REID, H A A B RA — e i X, AR
P2 AT 22 PR i B2 B T A B S5 v e 4 A AR IR T — B OB ST FSIIE . R, o0 & BN R AR IS T
HFH) C. N, P SBEEFTRILBA XS, HERYRBEZKF, SRHEMEY ) C. N, P SE&bF
R EAT TR AR, Xt S A T S0 SR BRI 0 ) A 2 7
32 HELIEC., N, PEERKFITEHT

T3 €. N P EEFCE EERIE AN S AEWN 6 . iRRFRIE R L A A
XSS, V%R . ANARREE R RGBSR E T 1 €. N P RIS EDT, ST -3 o)
SN R0 AR R RS FRE 0 ~ 40 cm )2 158 C. N, P 28345914 28.66. 3.08. 3.12 gkg!, 3
ETHRE 0~ 10 cm 130 C. N, P A BMTIME (2456, 1.88. 0.78 g-kg!) %, BRI X HHEH LR T#;
HEER C. N, PEEFICER, Flk P o RS BHBME, XTaEE Ui P e it A 56, H
RS 100 a DL EFHEN ML C. N, P S EZE S TIMRE HEN &%, XnTae2 M TREE RIS,
T IEE D AWIEG I, JHEDR S aE, R IR R SR AR R . AR AT A R, T4
+3EC RS HEN SERNEEEHRE, SHEP SERIEMHE.

THEZEIFELL C : N C 1 PL N @ PRI 3 0 R R SRR . AT A
[P A 3 C 0 N BRI 9.42, R THRE L3 C - N B 11.9%7, SBH A AR A HLR B~
RS, MXHAR T3 C (R, AR EE I C « N AXRE, IR AR R R
FFRA PR BRI S . AEPHE A A3E C - P. N P BFRIES 1 9.96 Al 1.06, Lfi T3 1
B T¥ME 136 A1 8.2R7, HAHE C: P, N @ P ¥RERHSEIIE G TR, SiRHREE ARG AOHE TR ) P
. AHSRPES TR, FHELEC : P. N P 518 P S EEIACEIRE TAHSE, 158 P ZEARRFEBRE MY
AL RBIREIE C c P N ¢ PASMUA A
3.3 FHHEAH-TEC. N, PLFHERMEXEMY

A REMITRE, 28 A C. N, P EELTER S HE C. N, P SELIFEHAMEERR
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&, MY RE C. N. PitRHGERYR A S8 RAAFERY PR RGN ER), A b 3%
FEAr MRS, AP EHE i €. N, PSR 513 C. N, P S ERA RIS, Bt
AN A%Siﬁc'N%ﬁﬁ%ﬁﬁ%ﬁHﬁC'Nﬁiﬁc'N%ﬁﬁ%ﬁﬁ%% RZ B IEMHRE
TR, FIEAET 320 S BT R AN, X 5 EFEAE SRR DR L B € N P &R
P RRE S 13 C. N P &2 R BAFERAH A B2 — 2

4 EHp

FAEH HH) C. N P & B E N AEAR R I e i 25, B MR A ZSEFIE, i 1
HEN., PEES C: P, N: P EAFERBEAEESESR, 3 P EAFERRREGA LS REIEC: P, NP
AV R . R0 C. N, PRESHEC, N, P EENMEEHIIARE, HENE+HEC: NA
- C o N 543 C - N B REMHE. 280 0A AR b &t Hof 3 i N P S =8 TREE
YKo, MHEE N, Pilis, BT HE P AR IERE, AFT C HBRER, UTE BN 7555 B N
DUMEA HUBRAE R, AIEERBAL, JUH R AR
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