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Abstract: As the most important resource-obtaining functional organ of plants, fine roots are an important part affecting
terrestrial ecosystems. Quantifying the fine root functional traits of Phyllostachys edulis is critical to our understanding of the
physiological response and ecological characteristics for bamboo’s life=history strategies. To investigate the variation of fine
root traits of Phyllostachys edulis with altitude gradient and the adaptation strategies of fine roots, the contents of carbon
(C), nitrogen (N), phosphorus (P), specific root length ( SRL), specific root area ( SRA) and other traits of
Ph.edulis’ s fine roots were measured in Wuyi Mountain at different altitudes (840 m, 1040 m, 1240 m), and the
differences of fine root traits at different altitudes and the allometric relationship between them were analyzed. The results

showed that: (1) there were significant differences in the contents of C, N, P and the ecological stoichiometry among
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different altitudes. The content of C in fine roots was the highest at the altitude of 1040 m, with the increase in altitude, the
content of N and P decreased, leading to the increase of the ratio of C :N and C :P. (2) There were significant differences
on the structural traits of fine roots among different altitudes. As the altitude increased, the average root diameter
(AvgDiam) , SRL, SRA of fine roots all showed a downward trend, while the root tissue density (RTD) showed an upward
trend. (3) There was a significant allometric relationship between fine root traits. The significant isometric relationships
were found between N and P content in fine roots, but they showed a significant allometric relationship between C content.
There was a significant isometric relationship between SRL and SRA, but they showed a significantly negative isometric
relationship with RTD, and showed a significant allometric relationship with N content. The significantly negative allometric
relationships were found between AvgDiam and RTD. There was a significant difference of fine root functional traits among
different altitudes, and a significant allometric relationship between them. Our research showed that there was a trade—off
between fine root acquisitive traits (such as SRL) and conservative traits ( such as RTD). Ph.edulis tended to increase root
length for increasing nutrient absorption at altitude of 840 m, and adopted the conservative sirategy ( such as increasing root
tissue density) with increasing altitude. Therefore, Ph.edulis can rationally balance resource allocation among fine root traits

to adapt to environmental changes through phenotypic plasticity mechanism.
Key Words: fine root; altitude; Phyllostachys edulis; allometric relationship
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Table 1 Stand characteristics of Phyllostachys edulis
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Fig.3 Relationships between fine root traits in Phyllostachys edulis at different altitudes
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HEMANAR B LU
3.3 PO BATAARHR ] B S AR K O R A

VRO AT AR IR B OC R A i s (H AR B BATAARTESR S AR G5 A AR o D R 5%
SR S SRR AE B DA DG (K 3) , Hid BT N 5 P S EAAE B ENSERARKXER (K 3),
MY N P JCR AR A K B A BRI RE R 1 R 2 AR A A KR NP A R TR
FZER LLSE B A K, 8l W AR RS G R HIWREHARLY) . RUCE S M, B0 2 A9 ok il
THBIIEMALKR X — R R G HADR A Y SRR OC R AE 8, 4R NP it 5 C F AR
EH AR CR, AR KA 5.36 .5.83 (K 4) , ULIH4IAR C &AM B2 R T N P & ik
B, X RN CENE Y T, R R N E R B 2R, AR P R R R R E R OT R
B, TN AP AERDIREMEYI T, FETA BOCE Y IR R 8 & TR A K AR AR R B M
Sefitgh it i, Rt 2R A S e AR R

SRL 5 SRA fA7ER EM AKX R (B 3) , — Ak, 507 i 40 AR AR B, SR T ARt Bk ok
WA, 5 SHMR N & BAAERENSRAER R (E 3) , ST AW 45 R —2, SRL fil SRA &5 %I 4R L
TGS AURRPEAR ) R R AR WS BE 0 A0 B ELRE A A, A0 W ORRASE B BRI H HH AR A9 LU AR K, I
WCE FRYI IR A RE S R Y 4R SR SRA K, XiF - HE 55 43 RN 7K 43 Al W ek 25 v, TR it A, 4 438w i i 1)
N JCE SRS RS | 45 LW SRL . SRA 5 RTD 7775 & 1 i 258 i A K56 & P 2 T A Pk
KR MBI R WA SRL SRA # K, RTD /N 30 S HE 4 3 5% 20 W0 — Fh S i, 3kt 36 W B AT AR
SRL.SRA 5 RTD fETEAU G R . BATHL TR R 140 B 4 diARAVE N 2SR, o 7l I e 2 1
EIRYI T, ) 2B T8 22 55 45 08 TR R AR AR Ty ) i B A= 4 ) N ITTIZE 1 57 43 LA %5 B T =B SR AE 2 AR
AU, R A ) T e MO A BT ST A R BRAIAR RTD Fifi % SRL B4 K iyl /N, 5 A B 58 25 S A AL
AvgDiam 5 RTD fF7E B E MM HEAK KR . ST SR EA8 SRS S IEMH R, K
Z N AARTE SRR Z BIAEAE TR AR OGN | SCRFIR TR (A AE . (H2 AR BAR T I 58 2 W AR 2 B i h 4 HE
B, R TR AR MR R Z A A5 AR A MR SC P XA — 2 B 250 HLELA B 2% 1k, X mT B & Fh
THEA—FER I 2 RS RS S REKBIAEE RER,

4 it

AT T T BATAARTR MR S HLES A PR BT A RSN AR PR Z (B B S 2R L TR0 B AT 4R 2
REPEMR™ A2 1 835 B, DTN SEE BB T AR AEAS [R) T4k B4 BT IRR BRI A T AN . BATHIARAE 840 m fi15]
THEAN AR AR TR, TIAE 1240 m WM ] T35 AR ZHZVR B2 AN [a] A AR AR PR A 7 (38 B0 S 2R IO
Z R BT ARMIR Z B e A o 0 AR S AR U8 AT 2R OB S A7 Z IR B , 4 2R
BEPRORAT SRS I WS D RE AR L T B ARWTFE S R B W 1 B T 2R A R 4 P L F) A 2505 T SR, A B
THE PR AR IR
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