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Effect of Habitats on the Morphological and Structural Characteristic
of Rhizome Roots of Pleioblastus amarus and Its Allometric Growth
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Chinese Academy of Forestry, Hangzhou 311400, China)

Abstract: Rhizome root of bamboos is the major organ for absorbing nutrients and water. Its morphologi-
cal and structural traits are closely related to the sensitivity of rhizome root to nutrient patches and ability
of nutrients absorption. Two stand types of adjacent Pleioblastus amarus forest and mixed forest of P.
amarus-Cunninghamia lanceolata were selected, and four habitats (central area of P. amarus and Cun-
ninghamia lanceolata forest, boundary zone of P. amarus forest and mixed forest of P. amarus-Cun-

ninghamia lanceolata) was established. We determined the morphological, structural traits and biomass
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of P. amarus rhizome roots in the four habitats, and analyzed the continuous variation among them to re-
veal the adaptation strategy of P. amarus to heterogeneous habitats. The results showed that; (1) in dif-
ferent habitats, P. amarus in boundary zone of P. amarus forest has a larger number of rhizome root
nodes and root tips, and smaller root diameter. The specific root length and specific root area of the two
boundary zones were all significantly higher than that of central area of P. amarus forest, while the rhizo-
me root diameter of those two boundary zones changed on an opposite trend. (2) In direction from central
area of P. amarus forest to central area of mixed forest, the biomass of rhizome root for P. amarus de-
creased gradually, but there were no significant differences on biomass of rhizome root between boundary
zone of P. amarus forest and boundary zone of mixed forest. (3) The habitats had no significant effects on
the allometric growth rate of the main morphological and structural traits of P. amarus. while displace-
ment of the main morphological and structural traits of P. amarus from boundary zone forest increased
significantly. There were significant differences on the morphological structure of rhizome root among dif-
ferent habitats. The morphological plasticity of rhizome root of P. amarus from boundary zone forest
were higher, and rhizome root vigor and physiological function increased obviously. The results indicated
that habitats affected main morphological and structural traits of rhizome root obviously, but only affected
their allometric growth rate slightly. Rhizome root diameter played an important role in acquisition of het-
erogeneous resources. P. amarus tended to increase the area of rhizome root, but decrease its diameter to
capture more resources in heterogeneous habitats.

Key words: Pleioblastus amarus ; habitats; rhizome root traits; allometric growth; clonal integration
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Fig. 1 Sample plot setting of experimental forest
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Table 1 Summary of experimental forest
# B Density fg 4% = Y .
g 4] . i
Ak 3 WW'EEE‘ /(plant » hm %) DBH/cm Height/m @& Wi i R ﬁﬁlﬂﬁ
T Tree species Elevation Slope o Canopy
reatment g sition /m aspect Slope/ densit
compost PA CL PA CL PA CL asp Sty
CA 10 PA 36 500 3.96 8.5
230~280 RE SE 20~25 0.8
BA 10 PA 15 000 4.32 9.8
BM CL:PA8.8:1.2 8 000 4.58 10.0
2 250 16. 36 12.8 230~280 AN SE  20~25 0.9
CM CL:PA9.4:0.6 3 000 4.32 10.9

H:PA AT CL B2 K

Note: PA. Pleioblastus amarus; CL. Cunninghamia lanceolata
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Fig. 2 Rhizome root biomass of P. amarus under

different habitats in experimental forest

®2 HENEMTERESEHER

Table 2 Rhizome root morphological properties of P. amarus of experimental forest

. B e g 23 H NI o
b 5 H A & AR L A LERE i o HIBA
Treatment SRL/(em/g) SRA(em”/g) RTD(g/cm?) AvgDiam/cm Number Number of Fractal
DRL/Acm/g SRAtem /g g/cm Ave ! of nodes root tips dimension
CA 631.53+60. 94c 169. 66+28. 16b 0.183=£0.035a 0.084=0.0115a 1 075.644162.02¢ 566.61£69.397b 1.5240. 04a
BA 840.43+119.59b 195.94+32.99a 0.159+0.034ab  0.074+0.0087b 1770.92+316. 18a 707.43+98. 86a 1.5440. 06a
BM 790.88+92. 31b 198.25+24.57a 0.155=+0.028b 0.076+0.0109b 1152.444211.75bc  584.25+73.77b 1.5140.07a
CM 991.51£86. 45a 204. 74429, 85a 0.169240.024ab  0.06640.0049¢c 1276.124112.80b  583.37467.23b 1.504£0. 05a

2 F 5 AR ) NG b R 4 A BRI TR 0. 05 /K EAF7E 3 22 % (P<C0. 05), F[A

Note: Different letters within same column represent significant differences between treatments at 0. 05 level (P<C0.05). The same as below
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Fig.3 The allometric growth relationship of rhizome root morphological properties of P. amarus of experimental forest
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Table 2 Correlative growth index and isokinetic growth test of rhizome root morphological

properties of P. amarus of experimental forest

27 fib 7 R? R LR AR KR TBR H1%% L
Parameter Treatment Slope(Common slope) Upper limit Lower limit P test 1 Elevation
CA 0.9249 1.1798 (1.1378) 1. 4006 0. 9939 0.0576 0. 2559
WA K H A i BA 0.9158 1.0920(1. 1378) 1. 3379 0.8913 0.3598 0.3153
SRL-SRA BM 0.7933 1.1959 (1.1378) 1.5475 0.9242 0.1610 0.2808
CM 0.8829 1.0751(1.1378) 1.4161 0.8161 0. 5660 0.3662
CA 0.6345 —1.1040(—1.0842) —0.7613 —1.6009 0.5807 1.9036
- 7 —1.2255(— —0. 8414 —

H A 241 25 BA 0.7015 1.2255(—1.0842) 0.8414 1.7849 0.2634 2.0028
SRL-RTD BM 0.2390  —0.9934 (—1.0842) —0.6139 —1.6075 0.9778 1.9614
CM 0.3560  —0.8498(—1.0842) —0.4595 —1.5715 0.5803 2.1206
CA 0.2601 —4.1030 (—3.4078) —2. 4452 —6.8848 0.0001 —0.9302
KA BA 0.0121 —3.2269(—3. 4078) —1.6796 —6.1993 0. 0009 —0.9670
SRL-AvgDiam BM 0.1412 —2.7868(—3.4078) —1.6752 —4.6359 0. 0002 —0.9139
CM 0.0070 —3.7286(—3.4078) —1.7748 —7.8333 0.0012 —1.0504
CA 0.8516  —0.9357 (—0.9550) —0.7361 —1.1895 0.5609 1.4465

) . . 87¢ —1.1223 (—0.955 —0. —1.42¢ L
b A LR 41 2 BA 0.8798 1.1223 (—0.9550) 0.8811 1.4294 0.3165 1.4814
SRA-RTD BM 0.6498  —0.8307 (—0.9550)  —0.5954 —1.1590 0.2578 1. 4754
CM 0.6788  —0.7905 (—0.9550) —0.5055 —1.2360 0.2703 1.5403
CA 0. 9150 —3.7166 (—3.2906) —2.0535 —6.7265 0. 0001 —4.3348
— — — J— [~ — =4 =4
AL BA 0.0842 2.6332 (—3.2906) 1. 4003 1.9514 0. 0040 4.5453
RTD-AvgDiam BM 0.2331 —2.8053 (—3.2906) —1.7307 —4.5470 0. 0001 —4.4932
CM 0. 4005 —4. 3876 (—3.2906) —2.4189 —7.9586 0. 0001 —4.6844
CA 0.0791 3.4776 (2.9768) 6.1610 1.9629 0. 0001 5.4073
H R 7 BA 0.0279 2.9551(2. 9768) 5.6510 1.5453 0.0018 5.6346
SRA-Avg Diam BM 0. 0044 2.3303(2.9768) 1.0173 1.3517 0.0031 5.5824
CM 0.0585 3.4683(2.9768) 7.1660 1.6786 0.0017 5.8180
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