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WE.: VAR ZBMA K ZRKEIUME( Torreya dapanshanica X. F. Jin, Y. F. Lu et Zi L. Chen) £} . Fp iy i 5%
XGRS BT R B IIAEA Rl B ARBR 3k (C) VE(N) B (P) 55 i, AR BR - S I v B A~ 1k L RT3 43 KR
TRFE . 2RI SR B AR A KA K, KB I RE S A% it (1) € ON P 3 B DL R i i iy P&
103 (P<0.05) & TAVRIZE i BRI C/N bR i BRI N/P b 28 e 725 R f s it iy CON i 25

TTEF C/P LU LA KAREY N/P LR [RIAR 0 (B A7 7 0 2 22 57 R LLARE P AR AR PR T 3 ) Bk &, C NP S A
i N/P L B A R A SE K R ML BRI B~ 1,4~ N— C Wk & JE A A0 WE T B A B— 1, 41 A AT g 05 1 3
e 8.2 (P<0.01) 5 T4l fﬂFﬁEK* RAELILAR AR AN P i AR B 1 333 W 252 3 P IR T AEA: 1
FRARZE C P WILRIRE, TCRTEIRER ALK B K S, REBILAEL I AR 45 88 C NP &
i SHARE l‘fg;ttifx*ﬁﬁi%%ck’fkﬁimﬁ‘ W s AEARAE AR T PR A AR C NP S Rk Fit I E
BEZARPR T A PR AL IR IS AN N/P LGS s 7 AR K i &2 8 C NP & ks it e L R 2
HRBR 13 B— 1, 4-H AT R B 1 ,4-N— L k2 A 2 W 17 B 1k DA SR AL 24 R A LU e . 25 1, R
HEL A% N 3 NAE , 43Uk Bt A ML FEE G PO s o A LGB POAE R 32, et NI Fwbite A HLAE , DT 227 K
FEILAER SR 53 BRI , SRk A LI R e A R I F SE T R 2208
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Ecological stoichiometry characteristics of carbon, nitrogen, and phosphorus in plants and
rhizosphere soil of Torreya dapanshanica at different ages LI Shumin', ZHANG Qianqianl TENG
Qiumei', CHEN Haiging™’, HE Anguo™’, DU Jianhang', LI Yongchun'?, YU Yefei*™> (1. College
of Environment and Resources, Zhejiang A&F University, Hangzhou 311300, China; 2. Dapan Mountain
National Nature Reserve Administration of Zhejiang Province, Jinhua 322300, China; 3. Zhejiang Dapan

Mountain Forest Ecosystem Positioning Observation and Research Station, Jinhua 322300, China), J.
Plant Resour. & Environ., 2026, 35(1) . 14-24

Abstract; Taking young and middle-aged trees of Torreya dapanshanica X. F. Jin, Y. F. Lu et Zi L.
Chen in non-growing season and growing season as research objects, carbon (C), nitrogen (N), and
phosphorus ( P) contents in different organs of T. dapanshanica and rhizosphere soils, as well as
rhizosphere soil enzyme activities and their stoichiometric ratios and nutrient limitation characteristics,
were analyzed. The results show that, overall, in non-growing season and growing season, contents of C,

Wi H#A: 2025-01-03

EEWA: EEKARPAEGTH (32071742) 5 LA ARl £ W% 4: 5 H (DPS202100003 )

PEE T ZWE(1999—) , Lo TR AR B H0F50 A, B SR AR BRAs AR 25 05 T A BIF 5%
:lﬁfﬁ‘ﬁf% E-mail; feieryun1126@ 126.com

Sl A& MU, SRETRT, BB, S5 TN TRIRR I 4 LR AR i FIAR B 1= 38 L 0 B 2B B A2 AR IE (T A R 5 A BE 244, 2026, 35
(1): 14-24.
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N, and P in leaves of young trees of T. dapanshanica and P content in leaves of middle-aged trees are
significantly ( P<0.05) higher than those in roots and stems, and the C/N ratio in roots of young trees
and N/P ratio in roots of middle-aged trees are significantly higher than those in stems and leaves; there
are significant differences in leaf C and N contents, stem P content and C/P ratio, and root N/P ratio
between different tree ages; the water content, contents of C, N, P, and nitrate nitrogen, N/P ratio,
and activities of leucine aminopeptidase, acid phosphatase, B-1,4-N-acetylglucosaminidase, and 8-1,4-
glucosidase in rhizosphere soils of middle-aged trees of T. dapanshanica are significantly or extremely
significantly ( P <0.01) higher than those of young trees. In non-growing season, rhizosphere soil
microorganisms of both young and middle-aged trees of T. dapanshanica are limited by P, while in
growing season, they are generally co-limited by C and P. The redundancy analysis result indicates that in
non-growing season and growing season, contents of C, N, and P and their stoichiometric ratios in each
organ of young trees of T. dapanshanica are primarily influenced by ammonium nitrogen content in
rhizosphere soil ; in non-growing season, these parameters in each organ of middle-aged trees are mainly
affected by leucine aminopeptidase activity and N/P ratio in rhizosphere soil; in growing season, these
parameters in each organ of middle-aged trees are predominantly influenced by B8-1,4-glucosidase and 8-
1,4-N-acetylglucosaminidase activities and enzyme stoichiometric carbon to nitrogen ratio. In conclusion,
young trees of T. dapanshanica should be applied with N fertilizer with frequent organic fertilizer
applications and supplemental P fertilizer; middle-aged trees should be mainly applied with P fertilizer
combined with N fertilizer supplementation and organic fertilizer addition, thereby alleviating nutrient
limitations of 7. dapanshanica, and promoting healthy growth and sustainable management of T.
dapanshanica.

Key words: Torreya dapanshanica X. F. Jin, Y. F. Lu et Zi L. Chen; nutrient content; soil enzyme

activity ; ecological stoichiometry; tree age; seasonal variation

B (C) E(N) FIWE(P) 2 A WA g FE A 2 73 Al
R AR I 20, AR S 2T R R 4R
TR A KA LRSI 1A ) TR Hor,
C/N LLFI C/P LAl RALAE W) A 4 3, S WA ) %k
N FP AR, 00 NP HE I 32 4R S ) A )
PRS2 E) N 8P BRI AR . DA B AR
W] Bl R AR, P BRIZ AP 3G 5 40 A
By %3 N BRI AR 75 5 52 B PR
il e R AEFR M Z BN P g AT X
FURTBODFTE 22 rp AR Yy it 7 b 35 0 3 B 5 ) o
ZIRI AR, LRI Fr 85 B I SR e s s ey
0T BE B 10, 2% ( Camellia oleifera
Abel) Bz 2 NP J5 0 05 12 8 R A8 A
e, WA B A N PSR 2 B SR R
AR AR T R OE TR A T AR A Y B
FEAM T AP A A E H ORI R 0 R
167, PRI WA C NP 3 i B A 2 T R A
R AR AR TR % 2 [ A A8 AR ML, 0 T TR
N BRSAB S 20 7 >R 0 Tt A A BT S HA T
BRRE L

S HEIR 0 TN A O R A O AR X
A LT B EE W R

I E BT . RS R 2 6 3R
PRl i Y A 5, Be B L - SR Y
R 2 e RS e R s R,
B S R SR & i B UDAH G, 7E 0% C NP 45
JCER AL R R A OCHEAE AT, OF AR Y CON
FLP 2504 RS B IE R SR, ok R
2 WA B 0 2 5 A Al T 2 Ak i R DL A G A
H AT, VP2 BRI T A I8 XT38 55 40 RIS 1 1 52
el , KA ( Eucalyptus grandis W. Hill ex Maiden) A
AR B=1, A=A W Tl TR T I ST R R it 1Y
Tk B B T L TR, HR T SRR
Birh + BESr FOBG TG PR 5 A R A 28 B SR 0T B i LU AE
PRI O 28 2 i A 1) S g, b 4 i) 2B K LA E
B,

HEJE ( Torreya Arn.) ¥ #) R £1. G 42 %} ( Taxaceae )
WERETHIR AR, 2 B ) £ 5, %8 2
AR (CRLAG AR ) 9 Oy [ 5K — 2 AR B AR A
Wt e L Torreya dapanshanica X. F. Jin, Y.
F. Lu et Zi L. Chen) Jy#friT48 K& 1L E KK H AR
DX % B HE S P, FL o A ZE TR BUR 2 1 km (135
BB P AR B AT ARSI T AR K T A
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PR Aot i Rk S AR B G AR, LUIB R R
B L HEARLRR 1) 57 20 R TR A AR R BRI A1, O
IO RS BE R o

O R LI

11 #FEREHR

WFSE XA T LA e g2 BRIl E R
P E SRR P IX (L Zh 28°577 05" ~ 29°01' 58" A< 4
120°28'05"~120°33'40") , J& W #HF Z= XS fgE X, PU Z=
o3 WY TR D AR K i 1 427.8 mm, 4F
YIS 17.3 °C, 3R g wb B+, H IS 4T
B KRR, AR AR R A K AETRFA 420 ~ 485 m )
BT, BRI 6 R, o 3 kRS
HE 73 A1 A= 35 8 T R TR SEAK, D3 H R 75 X ( Quercus
glauca Thunb. ) 1] 45 4 ( Poliothyrsis sinensis Oliv.) ;
T ARJZ R 3.2~10.8 m, {45 5.1 ~43.6 cm, H4h 3 B

R1 RERHBKE LAERE ARSI (XSE) "

RAELLRE 3 A7 AR 358 I8 T 7 A JZ= AR W 2 531 S W
B2, HL A o 4 4 ( Phoebe sheareri ( Hemsl.)
Gamble ] | %8 3 4 ( Celtis biondii Pamp.) F1 42 K
( Cunninghamia lanceolata (Lamb.) Hook.) ; 77 AR Z 5
1.1~14.0 m, 4% 5.0~25.0 cm,
1.2

RIS Ik, 2% Chen 517 3
HE( Torreya grandis * Merrillii* ) 2 VT 256180 %o i1 L e
(Torreya fargesii Franch.) f) 4 b , K45 1L HHERT 4=
FEART- 2405 B 11.36 m, PR Hig42 2 19.72 em, J& T
HS AR . T 2019 4F W DR Ak L B AR R AR 1Y) Y AR AR
R SIG RIS 2 a BUMERS ( Torreya grandis Fortune
ex Lindl.) SEAE AL AR b, 78 R 1B 22 4% A AR IR
PrIX R HE T B I 2 a JE AR 3 Y A
ABESZBRIRNT Al AR A AE S AR AR [ A 2145 5%
PER G Y5 B 1.08 m, J& T4t i, 2 b
B I LU HE AR DL 3R 1,

Table 1 Basic characteristics of Torreya dapanshanica X. F. Jin, Y. F. Lu et Zi L. Chen at different ages (X=SE)!)

W S E R/ m Mzigjgfnée/tgnat SR HAR/ em SITEE Average coverage
Tree age Mean height breast height Mean ground diameter K-/m Length $i/m Width
LB Young tree (4 a) 1.08+0.10 —b 2.28+0.21 0.78+0.19 0.55+0.23
AR Middle-aged tree ( =40 a) 11.36x1.40 19.72+2.67 35.00+3.94 9.26+1.30 6.76+1.29

D G B 942 /NTF 5 em, Al F Diameter at breast height of young trees is less than 5 cm and is not measured.

1.3 Fik

1.3.1 Hpf LM RE T 2023 42 J (FE4E
KZ) T H(AKZ)  BEPLIER 4 BRI F S #rp
WA B LU, FEAFLAR AR R PG L 4 A7 TR R
b A R S 2RI 5 TR AN TR
TSR 23 0 R B ZERE R 2 50 g i AR 2y 30
g B 4 A T5 1] TR B Y ] — BB AR RS S S
HIFW IR, SRR AR LA, 4370 78
Y RB T ZEER 6] 7h 0~ 10 cm 5 FEL T H A4 A% T ik
#1147 0~50 cm B, #2HL 0~20 em +ZHA9404E,
AR ZE75 2 R 3 R AR i 10~ 15 g3 K5 $13)
AR, RAEARPR TIERE S o RER A Rl ARG T R
IRA AN i U422 mm G, J2 R BRI BRI |
TEYIFRARSE o BEARAE I D, B DR R A A R 0 R A
LLVHE T 2 G o B RT iE -3RE h 40 2 4 — 1 A
SRT G T 15809 pH {E DA M 4 fk 2 A 2 B
PALE S B E s 7 — O RAF T 4 CukFE, T+

B ErK o EEAS U a ASAS A R R K A T
AR , TRAE 1A P58 B E o

132 MHEREA>ESENE HYKELET
85 CHEAR L T 2 1 BT &, FDB 8 AILA A5 )5 3k 100
FL% , #5 Mo il vario MACER cube JGCZ /3 Hr{X ( 1
[ Elementar 2y &) ) I 2 Al 47 4k A4 1 & &, R AR
AR YT R I e S i, e
C.N.P &, H48brEENE 3 K,

1.3.3  B3gaor i e IR 2.5 1 K%
PR A 3R A1 i Seven Compact 153X, pH 3t
(Hi-+ METTLER TOLEDO 2% ) il %€ + 358 pH {i; %
FMEF 20 W 5 48 55 K 5 SR ] vario MACER
cube JG R 7 M0 7 4 498 4 il FN 42 0 i, 3 il
N CON i SR R -8B BL L (o it O s
HEEATE AR ICN PR R BRI A Al
D7 59 R0 5 6 5 R T AL B IR 4 — e T i L 8
PO s R AR S R R AN
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=gk O R AR S . LR
i UV-2600 %5070 G RETE ( H AR B A W) ) #F
T, SRR EEME 3 K. C/N H . C/P A
N/P L4300y il & it 5 2/ & Y E 28k &
e ENILEM A S B S 2 E 21 U,
1.3.4  LHORMERERMNZBAMABFTE 5%
Sinsabaugh 45" 477 P E - HEK 7 B M, 445 C
FOARIE g1, 4-F A58 (BG) N 2RI B-
1,4=N— 2Tk 2 B A5 % Bl 1 B (NAG) 158 2 PR 24 Jik
JIKHE (LAP) DL K P 2R I PR ME R R G (AP) . B
Il FRE 1.5 g B EE 35, A 50 mmol - L' 22
BAZE v (pH 5.0) 125 mlL il #5617 W, RS W AG
1] 96 FLAAR 1Y 2% FLh 23 A 200 WL 438 B P i
50 pL & WEE IS, SR 5 & T 25 CRE IR A0 h R I
Bi3% 3 h, ) fdi ] BioTek Synergy H1 2 AEREAR X
(3£ BioTek 2Aw]) 7EH K 365 nm Nk (K 450
nm ORI OGRS AR I E 8 . M
Sinsabaugh 25" {7 k14 € £ N £ P £
TRt F 36 A S AHSE LU AR, B 455 Ak 2 T i A L B
HAARE L. 2% Fanin 25 [ )7 5K K
(VL) MR B MR (VA) o KK R+ R 7E
C PR, R A R BB, C PR i 5 2% o5 A B2 Sk N
AP AR 5, R A PR T 45° BRI 2 3 P
PR, R B AN T 45Ul B 22 3 N R, K

FA ST ASCRLALEAE N A P AL BRA
1.4 HiESH

FIFH SPSS 22.0 A4 047, R =R T 22
43 H7 ( three-way ANOVA ) 1 Duncan’s £ 4 H B AE ¥
AEE R RN 2T S H AR AR XS R e B RS
SR P ST REAS ¢ A6 56 43 A7 AN [RIARS 1 22 T A8 4 0+ I8
RIS 22 5% o LA Tl AL 7 T 6l 80 e A &
Lt , A Graphpad 8.0.2 {2 il + 3 i Ak 1 = AL
KU FIH] Canoco 5 A, DL 4k 11 AREAE M 25 i B
(MR ZE 0 B C NP & S HoAb 2 i L e
PR, LA SRRl M o i O 1 S A ST O
BAS AT ICAR 3 HT (RDA)

2 HRApM

2.1 AEAWMBAXBLESEEFSSERELFIT
=R

ER(F2) WoR AR R TR A A & i
MR C NP & i LR s it ) P i g 3
(P<0.05) & FARFIZE , g BAR 1Y) C/N L R A AR
1) C/P L DL R g B i A 1) N/P Le I 3 v T
LA R R C NP S AR AN R B i (8] A7 A
ZES WHZER P S8 C/P HUUMME N/P
FEAN IR I AR 3 25 5 TEAE R R 4t A

R2 FEKFNEKFRAAMBARUESBEFRSSEREUEITELL (XSE) Y

Table 2 Nutrient contents and their stoichiometric ratios of each organ of Torreya dapanshanica X. F. Jin, Y. F. Lu et Zi L. Chen at different

ages in non-growing season and growing season ( X+SE)"

it a Corlit/ (g ke) NEH/ (g ke) PEE/ (g ke ONIE /P i, NP K
Tree age Organ C content N content P content C/N ratio C/P ratio N/P ratio
4E4: K 2 Non-growing season
LIS 2 Root 222.30+12.23bA  3.02+0.12bA 1.08+0.09bA 73.56+2.92aA  172.55£10.27aB  7.40+0.66aB
Young tree 2% Gjem 162.38+8.12¢A 2.99:£0.08bA 0.87£0.08bA 54.34x2.66bA 191.83x15.65aB  4.52+0.38bA
- H Leaf 297.90+29.82aA 4.40+0.33aA 1.4320.11aA 60.94+3.40bA  208.29x14.90aA  3.71+0.26bA
A 2 Root 192.99+15.85aA 3.1120.17aA 0.22+0.02¢B 62.63+5.17aA  635.15+35.07aA  16.50=1.11aA
Middle-aged 2 gjep 205.70+18.62aA 3.1120.17aA 0.43+0.05bB 62.08+5.07aA  497.34x51.80bA  6.33x0.71bA
tree - H Leaf 199.14+3.71aB 3.34x0.25aB 0.99:0.10aB 60.85+4.37aA  195.76+17.04cA  3.52+0.46cA
1z K2 Growing season
LIS #2 Root 257.46+34.21abA  3.13x0.08bA 0.49:0.04bA 70.94+4.34aA  369.06+25.67aA  6.99+0.75abB
Young tree 2 gjey 234.42+9.06bA 3.42+0.21bA 0.61+0.05abA  69.55+3.94aA 399.06+39.08aB  5.92+0.59hB
- H Leaf 326.83+38.60aA 5.16+0.27aA 0.71x0.07aA 62.70+4.47aA  366.07+23.40aA  8.22+0.91aA
A 2 Root 233.85+25.21aA 3.86:0.38aA 0.62+0.09aA 60.59+2.53aA  458.02+118.86abA 14.40=0.97aA
Middle-aged 2 gjep 231.07+16.16aA 3.10+0.40bA 0.36+0.05bB 76.81+5.34aA  592.23+54.46aA  10.67+1.19bA
tree - H Leaf 234.10+10.30aB 3.85+0.33aB 0.76=0.10aA 62.01+3.58aA 391.66+135.79bA  5.98=0.85cA

D [F] %) AN [R] NG bR R R A — I8 S R 8% B 2 18] 22 53 8. % (P<0.05) Different lowercases in the same column indicate the significant differences
(P<0.05) between different organs of the same tree age; [F]%5)H A [6) K E FHEF R A — &8 B S[R3 22 8] 22 57 8 35 ( P<0.05) Different uppercases

in the same column indicate the significant differences ( P<0.05) between different tree ages of the same organ.
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2.2 ARERHIR AR LAERR T EBA MR R ALFET
ELILHIEER

GER(EA) R AR ERF A KT, KA
HEFP AR AR PR 1 3 1 5 /K B, C NP RS U B
N/P i T4, A 8 & 1 Ll C/N HART4)
BeR, H 2251k 03 (P<0.05) il i 3 (P<0.01) K
o FEARAE A Z, 2 AR P A M A B2 25 R B A
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£3 TREFHREZLEFRSEEREUFTELSMP=EERFTEIF
Table 3 Three-way analysis of variance for the effects of different factors on nutrient contents and their stoichiometric ratios of Torreya
dapanshanica X. F. Jin, Y. F. Lu et Zi L. Chen

C &4 C content N %+ N content P &4& P content C/N It C/Nratio C/P [t C/P ratio N/P [t N/P ratio

B8 1)
Eir” F{E Py FAH P{H FAH P{H F{H Pa FA{H Pa FA{H Pa
F value P value F value P value F value P value F value P value F value P value F value P value
0 7.20 0.002 19.16 <0.001 35.09 <0.001 1.84 0.170 14.83 <0.001 61.42 <0.001
A 7.65 0.008 3.89 0.054 48.64 <0.001 0.25 0.621 47.50 <0.001 61.31 <0.001
S 10.31 0.002 8.15 0.006 30.86 <0.001 3.95 0.053 9.13 0.004 13.19 <0.001
OxA 7.45 0.002 10.02 <0.001 1.51 0.232 4.93 0.011 15.51 <0.001 38.95 <0.001
0xS 0.16 0.854 0.67 0.509 7.17 0.002 4.93 0.011 11.12 <0.001 12.09 <0.001
AXS 0.22 0.638 <0.01 0.968 40.11 <0.001 <0.01 0.971 24.50 <0.001 0.02 0.896
OXAXS 0.51 0.607 1.28 0.287 7.11 0.002 0.01 0.994 12.80 <0.001 2.98 0.060

Do, %8 e Plant organ; A; Hi#4 Tree age; S: Z=77 Season.

£4 FEKFNERKSAERPD AL LIERPR LT KRR TR (X2SE) Y
Table 4 Physical and chemical properties and stoichiometric ratios of the rhizosphere soil of Torreya dapanshanica X. F. Jin, Y. F. Lu et Zi L.
Chen at different ages in non-growing season and growing season (X=SE)!

R K/ % pHE  C&i/(g-ke') N&E/(g-kg™) PEHE/(g-ke') ARSI/ (mg-ke")

Tree age Water content  pH value C content N content P content Available phosphorus content
4z K 2= Non-growing season

LR Young tree 27.59+£3.02  5.38+0.23 29.18+2.02 0.84+0.10 0.70+0.04 19.21£2.49 s

Hr B Middle-aged tree 42.24+0.16 = 5.28+0.53 40.85+2.80 * 2.10£0.11 = 1.04£0.09 = 1.74+0.17
H: K2 Growing season

LR Young tree 18.88+0.10  5.55+0.10 27.59+2.47 0.87+0.11 0.89+0.06 24.25+4.60 s

Fri B Middle-aged tree 33.52+3.96 * 5.30+0.39 48.34+4.07 * 1.84+0.20 # 1.34+0.07 = 2.08+1.17

i ARG (mg - ke WAEA R/ (mg - kg™) C/N | C/P I N/P I

Tree age Ammonium nitrogen content Nitrate nitrogen content C/N ratio C/P ratio N/P ratio
44 K 2= Non-growing season

LR Young tree 13.45£0.71 = 15.50£1.13 33.35£3.36 42.82+4.41 0.63+0.06

F AR Middle-aged tree 11.19+0.48 63.75£5.78 % 19.51£1.19 39.84+2.51 2.06£0.14 s
H: K Z& Growing season

LR Young tree 5.15+0.61 11.56+1.21 36.76+7.67 28.15+2.84 0.95+0.12

F AR Middle-aged tree 11.64£1.26 64.80+7.88 24.58+1.85 38.54£1.50 = 1.39+0.19 *

D s F e A3 R Rl — 3SR AE R — B R RS 22 7] 24 5% 1 35 (P<0.05) FIHE i 2 (P<0.01) # and #* indicate that the same index has the

significant (P<0.05) and extremely significant (P<0.01) differences between different tree ages in the same season, respectively.
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2.3 FERHEEAE LR T E KR EEREX
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BT P AR 5 (P<0.05) sl 123 (P<0.01) 5 T4
B T T A~ Bl S L e R L R Rl LE AR AS (]

RS BA 22 AN B2 o AR A R ZE S I A T i A
DA HE A ZE e R AR B 1 R 9 O i E X T 45°,
VAR PR S Gl A M AR A2 P ORR L 5 2R K 4 i
RARAPZAET 45°, ULWIAR PR i M A K2 N A
P IL[R] BRI

TR AT R BOR B (B D) B AR AR R
7, REEILIAIE 4 e 13 0 v e Y AR B S A= 2 P

%5 AEERFMERSRE R A L LAERFR LK RREGE I R A XI55 (X2SE) Y
Table 5 Hydrolase activities and related indexes of the rhizosphere soil of Torreya dapanshanica X. F. Jin, Y. F. Lu et Zi L. Chen at different

ages in non-growing season and growing season (X+SE)!

JK S P/ (nmol - g7

1

-h™")  Hydrolase activity

Soa R A K

Leucine aminopeptidase

Tree age

PR P R
Acid phosphatase

B~1,4-N-Z B 3% W 1 il

B-1,4-N-acetylglucosaminidase

B— 1, A-THHE 1 1
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B Middle-aged tree 220.21+24.52 #x* 380.22+41.77 14.04+0.23 33.33+3.19 *
H: K2 Growing season
L H Young tree 33.46+2.27 226.26+10.34 45.85+2.10 121.09+2.54
Py B Middle-aged tree 72.86+6.37 s 512.80+60.80 = * 66.28+8.01 * 227.33+11.48 #*
WL L L e AL LBl i DL k| L
- BCHHRBEL M R LI P
Enzyme stoichiometric Enzyme stoichiometric Enzyme stoichiometric
Tree age Vector length Vector angle

carbon to nitrogen ratio

carbon to phosphorus ratio

nitrogen to phosphorus ratio

44 K 2= Non-growing season

LB Young tree 0.59+0.01 0.52+0.02

R Middle-aged tree 0.65+0.03 0.59+0.02 =
H: K2 Growing season

LR Young tree 1.10+0.01 0.89+0.01

iR Middle-aged tree 1.10+0.02 0.88+0.02

0.89+0.01 1.10+0.04 58.47+1.46
0.92+0.01 1.13+0.04 57.66+3.55
0.81+0.02 1.36+0.01 45.00+0.59
0.80+0.02 1.36+0.03 45.39+1.59

D e s 43325 Rl — 8 BRTE Rl — 251 S RG22 0] 22 55 12 2 ( P<0.05) A4l i 2% (P<0.01) # and % indicate that the same index has the

significant (P<0.05) and extremely significant ( P<0.01) differences between different tree ages in the same season, respectively.
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O: 4t Young tree; O: FidH Middle-aged tree.
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Fig. 1 Nutrient limitation of microorganisms in the rhizosphere soil of Torreya dapanshanica X. F. Jin, Y. F. Lu et Zi L. Chen at
different ages in non-growing season (A) and growing season (B)
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tree in growing season; O, 4= K Z& H1 & i} Middle-aged tree in growing
season; wyy: AR PR+ 4 S A &% B Ammonium nitrogen content in
thizosphere soil; wp : HPR 13 P 5 & P content in rhizosphere soil;
Ry/p: ARPr+3E N/P H, N/P ratio of rhizosphere soil; Ay ,p: ARPR 13
T E PR R FLJIKEF 5P Leucine aminopeptidase activity in rhizosphere soil
Ayp s MRPR R VLB IR G 5 Acid phosphatase activity in rhizosphere
soil; Ayyg : MRPR 3 B—1,4~N— 2, [k & I 4 %) B 1 B0 0 -1, 4-IV-
acetylglucosaminidase activity in rhizosphere soil; Ay : HRPr+EB-1,4~
A PR BENG 1 B-1,4-glucosidase activity in rhizosphere soil; E/y: #R
[oR + 3 B4k 23 Fe Bk 28 Enzyme stoichiometric carbon to nitrogen ratio
of rhizosphere soil. 5 75 3 4 %o % & 0% £ % The percentages in

parentheses are the interpretation of each axis.

E2 FEKSMERSAEREKE LAEEkR S ERE L EHEXEE
FREY LRSI (RDA)

Fig. 2 Redundancy analysis ( RDA) of related indexes of Torreya
dapanshanica X. F. Jin, Y. F. Lu et Zi L. Chen and their rhizosphere
soil at different tree ages in non-growing season and growing season
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