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Interannual effects of growth, module biomass accumulation and allocation of
Polygonatum cyrtonema under Phyllostachys edulis forest
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(1. Jiangshan Forestry Technology Promotion Station, Jiangshan 324100, China; 2. Research Institute of
Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, China)

Abstract; [ Objective] Polygonatum cyrtonema is the main plant used in the compound management of bamboo forests
and in Chinese medicine. This study examined the effects of planting years on the growth and biomass allocation
characteristics of Polygonatum cyrtonema in the understory of Phyllostachys edulis forest to provide a theoretical reference
for the efficient management of Phyllostachys edulis and Polygonatum cyrtonema. [ Method ] Polygonatum cyrtonema
plants grown in Phyllostachys edulis for one, two and three years were selected to investigate the growth characteristics
and biomass of stems, leaves, roots, fruits and tubers during different planting years. Allometric growth of the module
biomass was also analyzed. [ Result] With the increasing planting time, basal diameter, height, crown length, fruit
number and population density increased significantly, whereas the number of leaves first decreased and then increased.
The module biomass, aboveground biomass/underground biomass, the allocation proportion of stems, leaves, fruits and
allometric growth index of stem, leaf and fruit-total biomass increased, whereas the allocation proportion of tuber and root
biomass and the allometric growth index of tuber-total biomass decreased. Additionally, the allometric growth index of
root-total biomass initially increased and then decreased. [ Conclusion ] Planting year significantly affected the growth,
population characteristics, biomass accumulation and allocation, and allometric growth of Polygonatum cyrtonema.
Polygonatum cyrtonema could regulate its resource allocation to adapt to the resource limitations of different population

densities. Tuber biomass increased the fastest for the plants grown for two years, but decreased obviously for the plants
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grown for three years, which could be considered the optimal harvesting time.

Keywords : compound management of bamboo forests and Chinese medicine; Polygonatum cyrtonema; cultivation years ;

allometric growth; biomass accumulation and allocation
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Table 1 Growth status of Polygonatum cyrtonema with cultivation years under Phyllostachys edulis forest

FEARFR a FA2/mm 121 £/ em K/ em TR MRBE R R (FRem™)
planting year basal diameter height crown length fruit number leaf number density

1 6.68+0.55 b 52.31£2.34 ¢ 25.86+2.85 ¢ 2.00+1.73 ¢ 15.62+2.00 a 8.00+1.00 ¢

2 6.11+0.97 b 68.59+£5.30 b 31.841£2.64 b 13.89+£5.51 b 11.93+1.72 b 17.33+4.73 b

3 9.31+0.31 a 103.84+2.32 a 55.67£1.35 a 22.30+£6.84 a 18.52+0.87 a 32.67£1.15 a

B Y T (bR vE R s R NG PR R R [ — PR S [RI4E R [A] 22 53 . 3 ( P<0.05) , F[Al, The test data are mean=standard

error. Different letters in the same traits mean significant difference at 0.05 level. The same below.
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Table 2 Module biomass of Polygonatum cyrtonema with cultivation years under Phyllostachys edulis forest
M b/ R A L
FIFEAERR a e/ AR e WY R/ ¢ Rapa/g hEAYE/g ratio of above BAYIR/g

planting year

stem biomass

leaf biomass

root biomass fruit biomass

tuber biomass biomass to

below biomass

total biomass

1 1.48+0.36 ¢ 1.33£0.22 ¢ 1.51£0.23 b 0.43+0.11 ¢ 20.12+£2.63 ¢ 0.14+£0.01 ¢ 24.87+£3.22 ¢

2 3.01+£0.56 b 3.44+0.38 b 1.82+0.26 b 2.57+0.36 b 27.46+£2.33 b 0.19+£0.02 b 38.29+£2.69 b

9.49+1.22 a 9.08+1.36 a 3.48+0.39 a 12.74+1.29 a 61.79+4.16 a 0.48+0.04 a 96.58+6.33 a
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Fig. 1 Biomass allocation of Polygonatum cyrtonema
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Table 3 Tests of parameters forallometric growth of module biomass in Polygonatum cyrtonema with different

cultivation years under Phyllostachys edulis forest

] - b A K]
¥ FIEAFBR a R? LAES confidence interval of slope b P
parameter planting year SMA slope
FBR LowCI -BR UppClI
1 0.402 5 0.601 1 0.840 7 0.429 8 0.003 9
e i
f Uélz%:m‘ 2 0.479 2 1.109 4[1.00] 1.3517 0.910 5 0.298 8
stem-total biomass
3 0.571 9 1.506 9 1.719 8 1.320 3 0.000 1
1 0.403 0 0.452 0 0.632 0 0.323 2 0.000 1
- i
t- /:l:#/jg 2 0.440 2 1.209 9[1.00] 1.484 8 0.985 9 0.067 7
leaf-total biomass
3 0.559 9 1.693 2 1.936 0 1.480 8 0.000 1
1 0.247 9 0.414 2 0.602 4 0.284 8 0.000 1
m"ﬁ‘iwi 2 0.589 5 1.003 8[ 1.00] 1.215 3 0.829 1 0.968 6
root-total biomass
3 0.509 5 0.733 4 0.885 2 0.607 6 0.001 5
1 0.071 8 0.525 8(0.572 5) 1.235 8 0.223 7 0.130 8
SRR
%L‘EE%E 2 0.302 1 0.582 7(0.572 5) 0.805 8 0.421 4 0.001 5
fruit-total biomass
3 0.103 2 0.772 8 0.943 2 0.633 2 0.011 5
1 0.961 3 1.013 0([1.00]) 1.1050 0.928 7 0.760 2
b ;-1é\/: =
Pt L%E 2 0.970 2 1.010 6([1.00]) 1.064 2 0.959 6 0.684 9
tuber-total biomass
3 0.948 4 0.887 4 0.943 1 0.835 1 0.000 2

T [ 1.00] FR S A KAEHCS 1.00 25 A8 B35 465 () WEHR R R L [R] 5 A A8 40 ([1.00] ) 3R Ft[A] 5 A A8 40k 1.00,

[1.00] represents no difference between SMA slope and 1.00. The number in parentheses refers to the common slope. ([ 1.00]) refers that the com-

mon slope is 1.00.
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