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Advance in study of carbon fixing and transition
in the ecosystem of bamboo stands

Carbon dioxide (CO;) in the atmosphere has been increasing steadily since
at least 1958. Carbon dioxide is one of the so—called ‘ greenhouse gases’ which

are responsible for absorbing energy from the sun, leading to warming of the

earth’s atmosphere the ‘ greenhouse effect’. Forest ecosystems have been
increasingly paid more and more attentions due to the roles in sequestration and
storage of carbon with an increase in greenhouse gas concentration in the atmos-
phere for the last decades. For forest ecosystems, the carbon storage and the
cycling of carbon are common indicators to assess the CO,—fixation capacity.
Selection and development of tree species with high fixing CO, capacity is an in-
creasing problem worldwide.

Because of the relation between forests and atmospheric carbon dioxide,
there are opportunities to manage forests in ways that would result in storage of
additional carbon and thus reduce atmospheric carbon dioxide. Major forestry
opportunities include increasing forest area, increasing the productivity of exist-
ing forest lands, reducing forest burning and deforestation, increasing biomass
production and utilization, planting trees in urban environments, and increasing
use of wood in durable products.

Forest development influences a variety of ecosystem processes including
carbon exchange with the atmosphere. Carbon dioxide is a dominant greenhouse
gas. Increased atmospheric CQO, is attributable mostly to fossil fuel combustion
(80% ~85%) and deforestation worldwide. Of all the plant kingdom, forests
provide the most long-lived storage sink in the carbon cycle. Forests store 86 %
and 73% of carbon pool of vegetation and soils (Brown et al., 1993), thus they
play very important impact on C balance of global.

In south China, bamboo is an important forest resource which can be widely
utilized as materials, energy etc., and is also an essential income source of the
local farms. Bamboo has a high potential in fixing CO, from the atmosphere.
This paper summarizes our study results on carbon fixing and transition in the

ecosystem of bamboo stands.



1 Effects of different management models on ecology

and environment of bamboo stands

1.1 Distribution and cultivars of bamboos

1.1.1 Distribution of bamboos

Bamboo stands are an important composition part of forest ecological sys-
tem. Bamboos are widely distributed on tropics and subtropics zones in Asia,
Africa, Latin America. There are 1200 varieties of bamboos in all over the
world and its planting area was 2. 2>X10"hm*, which accounting for 1% of total
forest area in all over the world (Guo et al, 2005), In Recent years, forest area
has been reducing rapidly, whereas bamboo stand area has been increasing yearly
by 3% in all over the world and by 6. 0X10*hm? in China (Jiang, 2002).

China is a country with abundance bamboo resources, the pioneer country of
utilizing bamboos, and the maximal country of producing bamboos in all over the
world. There are 38 genera and more than 500 species of bamboo in China.
Bamboo stands are widely distributed in south China, especially in Zhejiang,

Fujian, and Jiangxi provinces, and their area was 5. 0X 10°hm?®.
1.1.2 Cultivars of bamboos

Phyllostachys pubescens Mazel ex H. de Lehaie (See in Photo. 1) and Phyl-
lostachy praecox (See in Photo. 2) are the two varieties of the largest planting
area in South China.

Phyllostachy pubescens is a cultivar of Phyllostachys heteroclada. Tt is suit-
able for growth on central subtropics regions, and are naturally distributed on
23°23'~32°20'N, 104°30'~122°00'E in China.

Phyllostachy pubescens has a long cultivation history in China. Since 1950s,
the area of Phyllostachy pubescens has been increasing rapidly in China, and its
area has been rapidly increased up to 2. 62X10° hm? in China (Zhang and Miao,
2000). At present, planting area and production values of Phyllostachy pu-
bescens has reached 4. 5X 10°hm? and 3. 85X 10" yuan in China, respectively.

According to investigation of forest resources in 1994~1998, the volume of
Phyllostachy pubescens was 8. 766 X 107 t and accounting for 79. 07% of total vol-
ume of bamboo forests (Chen, 2003). The cutting volume of Phyllostachy pu-
bescens increased from 8. 6 X 107 plant in 1980s to 6.68 X 10°plant in 2002. The

.« D .



yields of woods and bamboo shoot of Phyllostachy pubescens were 1. 286 X107t
and 4. 0 X 10°t in 2005, respectively, and increased by 2.75 and 8.5 times as
compared to 1980 (Chen, 2003),

Phyllostachy pubescens is one of the most important economic forests. It
possesses some advantages such as wide distribution, rapid growth, high pro-
duction, and wide purposes. Furthermore, it is also a bamboo species with the
largest plating area, and high economic values. Its advantages are as follows:

@ It is an excellent tree species for conservation soil and water in South Chi-
na due to high crown density and developed underground stem and roots.

@ It could restore the destructed soils induced by excess graze and unreason-
able cultivation ways.

@ The end use of timber harvested from forests is an important factor in
evaluating the contributions of forestry to the global carbon cycle. If the end
uses of forest products are in long-term durable goods such as furniture or timber
bridges, the carbon is stored in those materials. If the end use is for paper prod-
ucts that are rapidly used and discarded to decay, then the carbon is released to
the atmosphere. Bamboo trunks can be used in architecture, bamboo imple-
ments, furniture, paper making, and so on, thus the carbon is stored in those
materials.

@1t is a cultivar of producing both bamboo woods and bamboo shoots, and
has advantages with sustained utilization and naturally renewed, therefore, it
has very high economic benefits.

® It has a higher potential in absorbing CO, from the atmosphere, The
study results of Japan and other countries showed that the amount of absorbing
CO, was 12t » hm™2 » a1,

® It has high carbon translation rate, Cutting period of bamboo stands is
short. The biomass of bamboo is almost translated into forest products.

Phyllostachys praecox is an excellent bamboo species for producing edible
bamboo shoots, and has been planted in many areas of southern China, with a
total of 6X10*hm® in Zhejiang Province.

In order to gain high yield of bamboo shoots (about 30 000kg * hm ?) and
higher income, a new technique has been developed that allows shoots to emerge
in winter season by mulching a thick layer of organic material to elevate the soil
temperature (See in Photo. 5). This technique, together with an increased fer-
tilization, results in both an earlier harvest/market for much higher price and a

higher yield than that of normal practice.



1.2 Growth characteristics of bamboos

(DRapid growth, short becoming timber time (3~5a), high yield, very
strong capacity of propagation and renew, easy to plantation, producing bamboo
shoots and becoming timber every year once plantation;

@Generally, the time from sprouting bamboo shoots to cut down for bam-
boo trees is 6 years. The rapidest growth period is 1~6 weeks after sprouting
bamboo shoots. Bamboos are mainly propagated by ground stems. The growth
. of bamboos is greatly different from the arbors species, and the growth of in-
creasing diameter and height is accomplished in 35~40d and then is a slow course
of accumulation of dry matter. It is a fast-growing plant species and grows in un-
even stands which can be harvested every 2 years in a repeating manner.

@ The timber of bamboo stands is in dynamic balance. It has been suggested
that the biomass from cutting once is 1/3 of the biomass in the stock., Therefore,

the biomass of tree-layer in bamboo forest is 1/6 of biomass in the stock.
1.3 Management practices of different models

1.3.1 Management practices of different models for Phyllostachy pubes-

cens stands

In recent 20 years, management of bamboo stands has been converted from
conventional practice to intensive one because of its high economic effect. At
present, there are 2 major management practices in bamboo plantations in south
China, namely about 60% in extensive management (EM) with no fertilization
or tillage, and a newly developed intensive management (IM) with heavy appli-
cation of chemical fertilizers, removal of shrubs and weeds, and deep plowing of
the surface soil layer,

Intensive management (IM) (See in Photo.3): Fertilization and deep-
plough were conducted in May every year under bamboo stands with IM (the
growth density of bamboos is 3000~4500plant « hm™?). Therefore, there were
no shrubs and weeds under bamboo stands with IM N, P, and K as composed
fertilize (N: P, O; ¢ K,O= 15: 15 : 15) and urea were broadcasted at the rates
of 400~600kg « hm™?%, 150~200kg « hm™?, and 200~250kg « hm? in the mid-
dle of May. After fertilization, the surface soil was ploughed down to depth of 30cm.
Bamboo plantations under IM have higher yields of bamboo wood and shoots.

Extensive management (EM) (See in Photo. 4): Shrubs and weeds were

« 4.



