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Concentration and its stoichiometrics of leaf carbon,
nitrogen and phosphorus of Pleioblastus amarus
forest from different altitudinal gradients

LIN Hua', XIE Yanyan’, YANG Liting’, CHEN Shuanglin®, GUO Ziwu’"

(1. Forestry Bureau of Shaxian County, Shaxian 365500, Fujian, China; 2. Research Institute of Subtropical Forestry, CAF, Hangzhou 311400, China )

Abstract; To reveal the influence of altitude on stoichiometrics of leaf carbon (C) , nitrogen (N) and phosphorus (P)
of Pleioblastus amarus, we determined the contents of leaf C, N and P for 1-3-year-old bamboo from stand at three
different altitudinal gradients [ low altitude, (200£10) m; middle altitude (400£10) m; high altitude, (800£10) m],
and analyzed their stoichiometries and allometric growth. The results were as follows; (1) Bamboo age had great
influences on the contents of leaf C, N and P and its stoichiometrics. With the increasing of bamboo age, the contents of
leaf C, N, P and N : P ratios decreased overall, while ratios of C : N and C : P increased. (2) Altitude had significant
effects on the contents of leaf C, N and P and its stoichiometrics. With the increase of altitudinal gradient, leaf carbon
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increased remarkably and then deceased sharply, while leaf N and P decreased overall, and leaf C : N, C: P and N : P

increased generally. (3) There were significant differences existing in the contents of leaf C, N, P, C: Nand C : P at

different altitudinal gradients. Leaf N : P ratios of stands from the middle and high altitudes were higher than those of the

low altitude. There was significantly positive allometric growth between leaf C, N and P. With the increase of altitudinal

gradient, allometric exponent for leaf C-N and C-P increased remarkably, but that for N-P decreased dramatically. The

results indicate that the P. amarus stand at the high altitude had the highest utilization efficiency of N and P, but its

carbon content was lower and P limitation increased. While the P. amarus stand at the middle altitude had higher

utilization efficiencies of N, P and the highest C content, therefore, it is the preferred altitude of high-yield cultivation

for P. amarus forest.
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Table 1  Information for experiment of Pleioblastus
amarus stand structure
Ty W Jlop RIS EERY
Altitud Density Diameter at breast Age structure
tude (stem + hm?) height (em) (la:2a:3a)
{19273 5280+165 3.82+0.16 3.52:4.33:2.15
Low altitude
PR 4920+135 4.61£0.41 3.61:4.37:2.02
Middle altitude
R 4 515+105 4.24+0.68 3.41:4.18 : 2.41
High altitude
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Table 2 Ratios of leaf C, N and P of Pleioblastus amarus stand at three different altitudes

(27 DAKES

Altitude Bamboo age (a) C:N c:p N=P
{694 Low altitude ! 19.06+1.03bC 318.9411.07bC 16.88+1.01aA
2 23.05+1.17aC 330.459.72aC 14.300.95hB
3 23.211.2aC 334.91210.22aC 14.430.53bB
s Middle altitude | 20.72+1.15bB 368.68+12.73bB 17.8040.63aA
2 25.67+1.23aB 408.50%11.35aB 15.91=1.18bA
3 25.75:0.96aB 402.22£9.18aB 15.62+1.03bA
ESHEIR High altitude | 22.05£0.77bA 389.49+13.98hA 17.66+1.04aA
2 27.35+1.29aA 439.31£10.11aA 16.06:0.65bA
3 27.7151.31aA 450.5712.15aA 16.26+0.83bA

H: ANRIRS Bk 7R A [RGB TR 45 8 3 A 1F] 25 53 18 35 (P<0.05) 5 RIE/NE FHRER 7 AH IR S [R) 4R 3% S 7 ) 22 57 i 3 (P<

0.05), T,

Note : Different uppercase letters indicate significant differences among different altitudes with the same bamboo age ( P<0.05) ; Different

lowercase letters indicate significant differences among different bamboo ages at the same altitude (P<0.05). The same below.
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P &AM THATERKKS, NP FHE
BAK, TSRS X N P &2 W O, Bl 4k
B Fh i, ST MRSE AT R C R R e B E T
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200 400 800 LIS 120 125 130 135 140
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s aA O BB — - ﬁg% Low altitude o
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Different lowercase letters indicate the significant differences C.N.P j?‘ iﬁ_ﬁ_i ‘l’,/( 3\% /z{r‘:
among bamboo ages under the same altitude (P<0. 05) ; Different Fig. 2 Allometric growth of leaf C, N and
upercase letters indicate the significant differences among different P of Pleioblastus amarus stand at different altitudes

altitudes with the same bamboo age (P <0. 05). The same

below.
K1 T R T G N P Al SR T TG, 0 E s T LA RS
Fig. 1 Contents of leaf C, N and P of Pleioblastus amarus E, S EBFEr BR A S5 A A W i 0S4 AT e iE
stand distributed in three different altitudes SRS E GNP AR PR AR s R A Ok
T TR BE T RS Y A A IR T SR O A ROHE AR
HH N P>16, EEZ P Rl (Gisewell et al.,  BEWHAMAS L, B, S EE AR E R, d
2003) . BCBLWIIE M AR X AT C NP (IR (LA N P, 55 5 NP AT %
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