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Abstract; The fine roots of different orders have morphological, structural and physiological differences. The study of fine
root physiological ecology based on root order is an important part of current ecological research. Research on different root-
order fine roots of different life-type trees can provide a theoretical basis for the underground fine root nutrient strategy of

forest ecosystem. The results of this study showed that: (1) Except for the P content and N : P of deciduous trees, the
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content of C, N and P as well as their stoichiometric ratios in the fine roots of evergreen and deciduous species were
significantly different in different root orders ( P<0.05). The content of C, C:N, and C :P in fine roots increased with the
increase of root order, while the content of N and P decreased with the increase of root order. (2) The content of C had the
lowest coefficient of variation in the C, N, and P nutrient contents of evergreen and deciduous trees, and the coefficient of
variation of N and P content in fine roots of two life-type trees increased with the increase of root order. (3) The N and P
contents of fine roots of evergreen tree species were significantly lower than those of deciduous trees, but C :N and C :P were
significantly higher than those of deciduous trees. The content of C and N :P were not significantly different between the
evergreen and deciduous trees. (4) The allometric relationship of the fine root nutrient (C, N and P) of evergreen and
deciduous trees had a common slope between different orders. The relationship of N and P in the fine roots of evergreen tree
species was isometric, but the fine roots of deciduous tree species had an allometric growth relationship with the growth rate
of P content greater than that of N (exponent; a>1). In conclusions, with the increase of root order, the fine roots of
evergreen and deciduous trees had similar change strategies of nutrient. The N and P nutrient contents had less variability in
low-order fine roots. The fine root growth of deciduous trees was more affected by P deficiency than that of evergreen species.
The higher N, P content and lower C :N and C :P of deciduous tree species than that of the evergreen tree species as well as
the allometric growth of N and P nutrients of the fine roots of evergreen and deciduous trees indicated that the fine roots of

deciduous trees were more likely to adopt rapid resource acquisition strategies.

Key Words: evergreen; deciduous; fine root; root order; coefficient of variation; allometric growth relationship
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1 M5

1.1 FEsEs

RS IXASE 008 BH e [ R 9 1 SRR X (117°11730"—117°28'40"E , 27°51'10"—28°02'20"N ) , Hi4b VT
VYA ZRACER VR S T e o, 7 T AL sk L AT ik A L A8 B Ak, 32 AR X EL A U (30 37 v I B 2 X
S AR K R 1870 2191 mm AR P-4/ 11.4°C 5 18.5°C , T2 W iy 113 + 3P | ARBFSTkE
HAH SRR AR CRAEAR) | BEHBSF- 3918 4K 332 m, FEHUMR SRR AE AN AR Bl 119, #R 3% B (trees/hm?)
7 703.52 M0 (em) SN 11.77+0.10 , SE3 E (m) 4 8.54+0.06, F398 FE (m) h 2.85+0.02, F-3 & iE
(m) N 3.18+0.02, FEHE KRR YA . KAk ( Castanopsis carlesii) FaH ( Cinnamomum camphora ) | &t b
( Castanopsis eyrei) . K fuf ( Schima superba ) . 111 ¥ JE ( Elaeocarpus sylvestris ) | 11 & - ( Litsea cubeba ) , ¥% #
( Castanopsis fargesii) %5, FEHL H3EFRMFAEUNT . C: (72.41£3.90) mg/g,N:(5.70£0.13) mg/g,P: (0.58=0.
07) mg/g,

R1 59 MEEIFEIRIF

Table 1 59 evergreen and deciduous tree species

ol e ol e ol 4
Species Latin name Species Latin name Species Latin name

GEGE ELE A R
PNt Syzygium buxifolium i Schima superba & Platycarya strobilacea
K44 llex latifolia it il Eriobotrya japonica A Dalbergia hupeana
&5 Ilex chinensts HX Cyclobalanopsis glauca iz Populus x canadensis
i) Rhododendron simsii H A - 3 Elaeocarpus japonicus PARGEOL i Lindera chienii
& 2544 Eurya muricata FLIEAE Manglietia ywyuanensis fi Melia azedarach
Fs Castanopsis tibetana LAt g Elaeocarpus sylvestris R Nyssa sinensis
3 &= Sloanea sinensis JZN Cunninghamia lanceolata B IEA Diospyros morrisiana
B Ternstroemia gymnanthera At Engelhardtia fenzelii E Amygdalus persica
AEAR Machilus leptophylla e Dendropanax dentiger i ] Photinia davidsoniae
R AR Adinandra millettii it Castanopsis eyret LES Choerospondias axillaris
HEA Loropetalum chinense R Altingia gracilipes YN Alniphyllum fortunei
ik Daphniphyllum macropodrum L Michelia skinneriana AR Celtis sinensts
MBI Trea omeiensis Ligyas Cinnamomum jensenianum Wit F Litsea cubeba
) Castanopsis fargesii FER Cinnamomum camphora ITEEY S Sapium discolor
kg Castanopsis sclerophylla BRI Elaeocarpus chinensis ERIRA Rhus chinensis
LYo Chimonanthus nitens TR A Lige i) Toxicodendron succedaneum
M Pinus massoniana HE% Magnolia denudata il Diospyros kaki
LERAE Rhododendron ovatum Btk Ailanthus altissima =71 Populus x canadensis cv. ‘ 1-214'
Kk Castanopsis carlesii WA Liquidambar formosana BUIES Cerasus discoidea
i ity Phoebe bournei Ot B HE Betula luminifera 1Al Vernicia fordii

1.2 PRI
P BHPRIGESE PR AR AR R 2SR BB 500 m x500 m KRR, REREL R4 625 > 20 m x20 m BY/MVEETT
FEF AT 1 EARH  DAREHL A — AL 5 5T PVC 45— FUAMFRIC B4t 1 28 240, e R BB
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ARTE 2 AR B, DU ) 200 e A T DU R T5 AR, R4 MUr bnic , 76 75°C BERE ot T 48 h DL b 7ESESG
S I AT 3R E
1.4 AARFEARIE

4iM C N &3 AH CHNOS JTE4MTY ( Vario ELI, Elemental Analysis, Germany ) ZEATII5E . AR P &1
>R H,S0, Fl HCIO, H 5 , ML Fi 8 0 X ( San++, Skalar, Netherlands ) #EA T 5E
L5 Zdaorirdb BT %

] Excel2007 HEATRI A BRI, HUGZ HI SPSS19.0 X4 ZUAR 7 A A AR K {8 AR 22 Fm i
S S R BT, RIBH LSD Z2FE AR Al T R340 BT 448 C NP & & S Ak 2# i RRAE A A A AR
JFTR]FI S 4 5 P& R RR ] 1 25 S 02 A5 W 2% . R OriginPro9.0 #R AR,

ARMERIC R BF IR S A KRR y = B BEAT AU 32 55 2 320 (] s B0 5l LA Ak oy 1gy =
lg Braldgr, by Fl o 4351k PRIAR B RN A8 S, oA S o 550, B2 M S R B, o Oy S JUHR 00, DR PG 3R
AIREER, 2 o= 1 I ARR PR REAT A8 i 2 A5 HE ROC R a1 Bl ac] I I R Sl A KOG &R TR, 24
a>1 B,y RSN B2 KT o 9, a1 I IUIAH Sz, S5 i H00F S k50 A9 A B30 SR A o A 2Bl
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2 #HR

2.1 AFERFF AR AL A 2t Rl SO 5 2R 8

13 2 m 1, H SRR ARAAR C N FI P &8 Skt i UAE AN RIAR Y ihof 28 22 5 (P<0.05) 5 7 A il 4
W CHNEES C:N M C:PAEAFMRF A EEZESR(P<0.05) 0P &FEAE2 3 4 BMREICEFEES,
N:PIEARIRP R IC 3 225, BEAh, i 2 AL 1 Al LUA H, # S A R RDAEAR C 5 B BEAR e 18 g 7
Fe, T NP5 i AR S I T PR AR 5 2 AN A AR A AR B C N AT C =P BEAR P84 g s, (5L NC:P UG
W A

H13R 2 AT, 78 5 R AR TP AR AR A i 4% . C 9 i 5 N :P R BB AS i N P & i 8 5 R
BN —GUR B = GORG B A, B3 UGARFEIL, C N A8 S RECE KRN, C P 1728 5 RBUUBEAR ¥ 1%
e/, T BR T C AR S R RO R K2 AN N R P S (G N CsP LUK NP AR BEAR P 5
AR5 R BBETE R, AL, H AR AT IR R AR F5 0 v C 5 iR S R R/ P A IR S R BOROR
2.2 CHERAVE MR R ARAL A TR R LA

H1 B R, A AR PP AR C 3 i AR 25 T R R AL R TG 1 35 22 57 (P>0.05) |, F B i 25 SRR P 4 AR
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9 N P S AR 2 T AR (P<0.05) AL b LU 22 570 - W A R b a5 AR P AR 9 C =N C P T
BE R TVEMRF(P<0.05) , HAZARFAMA N P & A S5 MR Fph 70 .35 22 5 (P>0.05) .

Table 2

root orders

R2 TERFARENG G BIENMELETEERETRRY

Carbon, nitrogen and phosphorus contents and stoichiometry and their coefficient of variation between fine roots of different

el i5g AR (mg/g) ASE(mg/g) BEEE(my/g) AL Wi Lk AWk
life type root order C content N content P content C:N C:P N:P
ik ! 439.53+15.90¢ 13.97+5.08a 0.82+0.35a 35.75+13.51c 617.95+241.41b 17.50 +3.58a
3.62% 36.34% 42.14% 37.80% 39.07% 20.48%
) 448.31+13.12b 12.01+5.08ab 0.73+0.33ab 43.75+17.64c 717.77+£267.67b 16.80+3.11ab
2.93% 42.32% 45.68% 40.33% 37.29% 18.53%
3 456.91+15.42a 10.21+4.55bc 0.63+0.31bc 52.38+19.46b 855.33+308.85a 16.70+3.37ab
3.37% 44.55% 48.87% 37.16% 36.11% 20.16%
4 456.72+13.96a 8.45+3.49¢ 0.55+0.23¢ 61.51+20.27a 953.41+330.75a 15.75£2.97b
3.06% 41.37% 42.56% 32.96% 34.69% 18.89%
st ! 436.47+21.31b 17.14+3.90a 1.12+0.51a 26.91+6.83b 482.85+£258.25b 17.99+7.64a
4.88% 22.78% 45.26% 25.38% 53.48% 42.48%
) 445.52+21.89ab 15.12+4.30ab 1.01+£0.47a 32.03+9.82b 562.58+316.65ab 17.98+8.56a
4.91% 28.41% 46.54% 30.66% 56.28% 47.59%
3 451.14+21.73a 12.85+4.21bc 0.91+0.46a 38.94+12.66a  645.82+370.97ab 16.86+8.03a
4.82% 32.75% 50.98% 32.50% 57.44% 47.60%
4 452.69+22.07a 11.52+4.31¢ 0.85+0.49a 44.40+14.81a 773.68+586.72a 18.08+13.30a
4.88% 37.42% 57.56% 33.35% 75.83% 73.57%
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Fig.1 Nutrient content and stoichiometry of different order roots of evergreen and deciduous tree species
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2.3 HERSTEMRFCORFEIR AR IR A KO R

FH 2% 3 AN, B SRR ROAS [RIAR PP 4 AR (8] C N 35240 g e [ s = A e [] 4 #E 4301 S - 11.757 il 32.057 , & it
PRI R R AIARIA] C N 243 3L [ R0 - 5.949 , JC 3G [R] AR ; SR B Al [ MR F 4R IA] C N 3243 3L )
RPN R 73500 - 11.917 F1 30510, B HAAOR R AR Z0AR (8] C N 5543 19 (] 3 e [ 4 40 1) oy
—10.727 F128.013 ; F LR FIAS [FIAR P 4HAR ] C N F2 0 iy 2 [) A AL R AR 23 51 A 1.012 F1-1.187 , F& I}
P[RR PP AHAR ] C N 775310 e [ A 3 R0 2 [ EHE 43 01 1.812 F1-1.893

£3 CNPHISFEEAFFRRFAREPREERKER

Table 3 Allometric growth relationship between nutrient contents of C, N and P in different root order fine roots

AT FRoA L HEARE He[a] 5 F[R]fHHR

Life types Nutrient comparison n Common slope Common intercept
H 4k Evergreen Nvs C 140 -11.757(P=0.622) 32.057(P=0.428)
Y51 Deciduous 96 -5.949 (P=0.408) J

H 4k Evergreen PvsC 140 -11.917(P=0.800) 30.510(P=0.458)
&1 Deciduous 96 -10.727(P=0.836) 28.013(P=0.912)
4k Evergreen PvsN 140 1.012(P=0.893) -1.187(P=0.210)
7% Deciduous 96 1.812(P=0.871) -1.893(P=0.054)

Horr PG T 1, U C NP J5 533t A R =2 ] E A 3 ) A3 3 (] A Ay T R R

B TR RERRAIAR C N S e 4 SR I R AR T R S 5 PRI € 5 N.C 55 P LK
N 5 P AR 2 B A 5 R B ) oo L )

B GTEEBEAAR CON O A R KO R o B R R A (L — 11,67, T IR A3
—6.67 4T C P A S KOG R A ST IR R A7 (SR R AR (R AR - 11,07, P=0.55) 5 it
Bh N BRI P SRR M AR RN b N S R L RERAEY 0,98  (HAETE BRI P N S K6 R b
B0 1.58 10 T3 SER A N P A S8t R 250 UMb 0 S i 2 1 R KOG R

3 iTFig

3.1 AR AR Ak 2E TR AR TR S

BWFIEN R — AR E TR B, =S T LA AR T St as S A Ag A7, DU B A i AR
T KR AR LA X e U B B A AR BRI T R B N R I S A L ¢ T A
P g 3K BN [RIAR 7 AR 75 43 43 BC SR WS AN ], A9 b i S S5 9 AR AR, C 3 2 BEAR P 1 inni 3 2 N
P S BEAR R A (22 2, 1) A5 R AL, , FLH SR RN A 40 AR F5 43 Bl AR 48 0 i) 2 1k 34
— S I BEAR T I, WA AR T TR 1) AR AT ALY 35 A AR TSR I

Zhang % R IHEAR YL E Z B NP HOREA W35 25 5, KA X Se il W) 41 8V S8 & 45 R IRl D) RE,
N P AR AR X — B0 v] BE S il AR 4 21 e A AR At B LA Db BAROR TRIAR 40 AR AR FH Y 2R Th fiE
ANTA] ERABIF G A 25 5 R S AR AR N P LA E— G AR AN DU A0 AR 8] (2 35 25 5% (P< 0.05) , T V& I
FRAHAR P RN N 2P ZEAN [RIAR PP 1) T b 3 22 5, i vl WA [R) AR P 4 AR 2 T 1) 26 Ak 2 2o At LA — 2 9 T
PR

T HAE AR 5 RECE UL IR N 4 75 0 R & B AR RS, Je R (B & AT — 5 19 L 2 i
PR BRELAEHS A (W2 K) C b 21y S5 3R 58 R AR AL A 28 S /N O IR N B € B 5
TREFERAE AT AT A A 35 BUR AD ZAR C S A2 S R BURAR (R 2) , ik ¢ J8 T reiskae
PSR e, BETEAAE HARGAR Y N P R /48 A BIAR 2R 9 AR SRR R | A AR 2o 7 75 22 K it g A
BEAT, DA AE] cRNA H LA P T 55 A B AN Z 5, N P 2 SR B (RNA 9 B 25 o2, LI
RN P Z [A] R EH RS Mk e R Y S A I A AR AR A TR NP A8 53 R B 45 2R
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SR, WA ARWFFE P IE AR N P FR 00 F R N P AR S AR BOREAR e 0 AR O T A AR Al U
BAT W] AR S (3R 2) | T A5 R I AR R AR N (P 5 Bl 1 35 o T S (141 1) X T BB P
Vi AR R 99 75 306 B SR s e S S50 ARl NP IR0 R Y AS 5+ B, Dong SEXFHRAT 9 T ERE M) YA
FEARR I LN I C N A8 S R A TR C RS 380 AR 2 SR — 2, X TR 2K
W S5FEARTE C N FR S A e v b T RERAT — 8k,

32 HEEVEMRAAR C N P &K R

Augusto 55 A BITFTEIN A 7 MR RIEAT B2 i A9 97 035 B (4% N, P LK, Ca, Mg 55 ) , pH., BE K3 &5 A L
SRR S N P XSO AR SR R AR 16 A UL A4 BT 5 25 S 3 B R 1 B T AR A
bR B ] AU T AR A R e L AR R R IR AR OGN, Reich 48 AL o SRR I G A g D 4K
55, R T AR R HEWE V& R UAR R 7, ABIFE h P& RN [RIAR Y AR w5 ) N P it (8] 1) K]
AR WL RE 7 58 T SRR , U I Pt A0 o 240 AR SR BT ARG e S ) o B PR ) 2R SR b, AR
GO F AR C S S PRI ROFJE 5 22 5, 5 Agren SF AUCHIY C TCRIE MM LS M T R,
HA R A e A — 8

AETEE T, SR AL A S R G L, TR E R A S RG] R, R AE S RGHY) NPy
12,61 ARHFE PR 4 5 7 RS IR AR P AURR Y N <P 35908 T R BRMOK T (% 2) , HyE MR FP4IAR N :P
RFHEE(E 1) AT T S i AP Y AR W AF 7 BB LR X AT Han S NBIWFR IS P
7 (A3 52 P BRI AT E LA 1R AR R AT AR AR A R G, V& R b B AR A X
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