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Characterization of shoot growth and carbon accumulation in

moso bamboo based on different stand densities

Abstract: [Objective] Density control is the best management measure to improve quality and efficiency,
and to save operation cost. To clarify the influence of standing bamboo density on the carbon accumulation in the
shoots, spring shoots and shoot stage of moso bamboo forests, so as to provide a theoretical basis for the study of
carbon sequestration characteristics of moso bamboo in the whole growth cycle as well as for the scientific control
of the moso bamboo forests operation. [Methods] Four kinds of standing bamboo densities of moso bamboo
forests were set up in Yixing State Forestry Farm in Jiangsu Province, namely, D1 (1400+100 plants/hm2), D2
(2000100 plants/hm?2), D3 (2600£100 plants/hm2) and D4 (32004100 plants/hm2), and three replications were set
up for each density, with a total of 12 sampling plots. On April 9, 2023, we conducted a comprehensive survey of
shoot emergence in each plot every 3 days, and on April 15, we sampled spring shoots every 6 days. We analyzed
the growth of spring shoots by Kaplan-Meier survival analysis, and fit the logistic growth function to the carbon
accumulation of spring shoots with different standing bamboo densities. [Results] (D The total number of bamboo
shoots decreased with the increase of bamboo density, and the number of bamboo shoots during the peak period
was D1>D3>D4>D2. @The cumulative survival rate and average survival time of high-density moso bamboo
forests were greater than those of low-density moso bamboo forests during the period of bamboo shoots, which
were D4>D2>D3>D1. 3)The number of bamboo shoots in each density sample site retreated from the 9th to
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the 21st day of bamboo shoots observation period. The carbon accumulation of spring bamboo shoots was D1>D4
>D2>D3. [Conclusion] The density of standing bamboo affected the number of bamboo shoots, the growth
time of bamboo shoots in the sample plots and the carbon accumulation of bamboo shoots in the bamboo shoot
period, and the low-density bamboo forest (D1) had more number of bamboo shoots and bamboo shoots carbon
accumulation, while the high-density bamboo forest (D4) had a longer time of bamboo shoots growth.

Key words: bamboo density; spring shoot growth; survival analysis; logistic growth function; carbon

accumulation.
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Tab. 1 Basic characteristics

of the three sampling plots

Pesh PEHb 4 2 AT T Y1 smjﬁ 4k
plot No. density mean DBH aspect o elevation
sition
1 1450 10. 29 | rhg 116
D1 2 1500 11. 24 | rhg 114
3 1325 10. 96 | rhg 101
4 1900 10. 41 | rhg 107
D2 5 1950 11. 31 | rhg 109
6 2100 11.29 | rhg 111
9 2675 11. 25 [ip]4 rhg 108
D3 10 2600 9.41 [iB]4 rhg 115
11 2575 10. 67 [iB]4 rhg 110
20 3300 10. 47 | rhg 120
D4 21 3250 10. 85 | rhg 128
22 3175 10. 36 | rhg 126
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Fig. 2 Number of shoots produced by different bamboo densities
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Fig. 3 Variation of shoot number with date for different standing bamboo densities
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Fig. 4 Spring shoot growth of moso bamboo forests of different densities over time
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HI& 4w, WL (4 79 HD &% 9 £ 21 K, AR IR AL PRFR, AX—n
W, RBVEAFZFNDA>D2~D3>D1; £ 21 & 30 KiFf, RIHEFZFRNDA>D2>D3>D1; RN,
DI ALPER R R AR, D4 W BAVEAA R . B3R 2 WL, WL N 55 -7 A2 0m I 18] D4>D2>
D3>Dl1,

R 2 AEAF M 8] P EE A R A K

EE

density % PR P ARiER
1400 14. 961 0. 353 12. 000 0. 189
2000 17. 598 0. 459 15. 000 0. 256
2600 17. 473 0. 480 15. 000 0. 345
3200 21. 385 0. 480 18. 000 0. 697

3.3 REHEENFAKRL
AL ST A BEI [ A A AR, AT T AN [F) B B2 B AT ARPR TE R A S I B AR R kAT logistic
AR RBEN S, ZBR BRI T
W =k/(1+axePxt)
WoNBMFHRIRAR R R, k AREE SR T B MRHEAE KR, a A EEL b ABMHFRKEK
A, HRGERNTR 3 R, R HRE R (RD WAL, REK, RURAERLT.
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Tab. 3 Growth functions of fresh weight, biomass and carbon accumulation of spring shoots i

n bamboo forests of different densities

TiH R logistic A KEEITE R*
EFHARREN 1400 y=2. 152/ (1+91. 794%exp (—4. 137%t)) 0. 896
2000 y=10937041. 632/ (1+381906998. 695%exp (-3. 543%t)) 0. 956

2600 y=2493111. 685/ (1+72492584. 875%exp (-3. 358%t) ) 0. 958

3200 y=2. 744/ (1+156. 62 1*exp (—4. 367t) ) 0. 907

HIFE] 5 ATLUE Y, ANRISZAT 3 BERE ) H 55 P76 55 DU BORER 18] (5 H 3 HD I (B R BT I tRiE
ETve RN, D2 MBRFRAR R E S T A=A SRR, D4 FF A R R T A A
M, fERESE 5 B (5 H 9 HD I, BATFHA RERIY DI>D4>D2>D3.
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Fig. 5 Dynamics of carbon accumulation in spring shoots of moso bamboo forests of diff

erent densities
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