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Foreword

As the effect our actions have on the global and local environment becomes increasingly
apparent, we are better equipped with both evidence and resources to change our patterns of
development so that these are sustainable in the long run.

With better knowledge on the interaction between forests, biodiversity and climate change
coming to the forefront in discussions towards an agreement at COP 15 in Copenhagen this year,
it is timely that this workshop which addresses these issues in the bamboo sector is taking place
now.

The bamboo sector in Southern China has brought great economic gains and rapid development
to rural and urban populations over the course of its modern industrial history, and is now
recognized worldwide as a model for the sector, as well as a forerunner in the Chinese forestry
sector. Although these gains are impressive, they have come at the expense of ecological health
in the bamboo forests which have been subject to increasing intensive management, loss of
biodiversity and in the long run decreased productivity.

However, new research in sustainable management theory and technology which has emerged in
China in recent years can help to reconcile the dual aims of high productivity and ecological
health of bamboo forests. Moreover as modern technology and cross-disciplinary methods can
be employed to quantify environmental services for example carbon credits in bamboo stands
and can potentially raise funds in carbon markets, ‘sustainable growth’ of the bamboo sector is
no longer an elusive goal.

It is the first time that the three topics of this 2009 Forum; Sustainable Management,
Biodiversity and Climate Change for bamboo forests are being discussed in a forum involving
about sixty experts from different fields and it is hoped that this occasion will be an opportunity
to share the findings of recent years and facilitate future research and actions in these heavily
integrated disciplines.

INBAR, through its EU-China Bamboo Forest Ecosystem Biodiversity Project, together with
the College of Environmental Science of Zhejiang Forestry University, is pleased to cooperate
in organizing this forum and the production of this publication, which hopefully can help to
further promote a sustainable path for the bamboo sector both in China, and in those countries
seeking to replicate the successes of the Chinese bamboo sector, whilst avoiding its mistakes.

Dr. Coosje Hoogendoorn Professor Zhou Guomo
Director General President
International Network for Bamboo Zhejiang Forestry University (ZFU)

and Rattan (INBAR)
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Summary of the Forum Papers

Giles Henley & Lou Yiping

The INBAR 2009 Forum on Bamboo Forest Ecology and Management is convened in recognition of the
need to pay greater attention to the environmental aspects of productive bamboo forests in Southern
China, and share information on recent developments in the sector which allow for the better
management and greater ecological returns from bamboo forests.

In recent years, the important environmental challenges that the bamboo industry faces in the
management of bamboo forests cultivated for economic purposes have received growing attention from
within and outside the sector. The previous path of development adopted in Anji, Zhejiang Province and
other developed bamboo industry areas emphasized rapid economic development and exploitation of
natural bamboo forests and monoculture plantations at the expense of ecological functions and
biodiversity conservation. Whilst resulting in important economic gains, those models have since been
shown to have negative environmental spillovers including environmental degradation in forests through
loss of soil fertility, increased soil erosion, loss of biodiversity and long-term decline in productivity of
bamboo forests.

In order to address the various issues which affect the relationship between bamboo cultivation and the
environment, the Forum is split into three general themes which aim to promote the sharing of knowledge
and experience in numerous domains of research.

The first theme addresses Sustainable Management Technology, Theory and Practices in Bamboo Forests,
and examines recent developments in the management of bamboo forests, which take into account
environmental effects and goals.

The Second theme addresses the description of bamboo forest ecosystems in terms of the interaction
between different ecosystem components, their biodiversity, and the ecological services that they provide.

The third theme addresses issues related to the multifarious interaction between the bamboo sector and
climate change encompassing both mitigation and adaption. These include the extent to which bamboo
forests can capture and store atmospheric carbon in different carbon pools, reductions in Green House
Gas (GHG) emissions in the bamboo industry and subsequent financial returns through carbon trading
both in regulatory and voluntary markets.

Theme I. Bamboo Forest Sustainable Management Theory and Practices

Integrating environmental factors into management technology, theory and practices is a necessary step
to ensure sustainability in bamboo production systems. Recently attempts have been made to design
management practices which have a positive effect on both the bamboo and the environment. Most of the
papers in this section study a single or number of parameters and the effects that different management
practices have on these.

Fan Shao Hui and Liu Guanglu study the effect of increasing the species diversity of the forest on total
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nutrient accumulation, concluding that bamboo mixed with broadleaf trees results in the highest levels
of nutrient accumulation. In his paper, Gao Zhiqin shows the relationship between different management
practices and soil fertility in bamboo stands through experiments in measuring the effect of adjusting
different parameters including the component structure, number of species and various site conditions.
Yang Yumin et al. describe management theory and practices for sympedial bamboo species, using a
factor regulation approach. Wang Kuihong et al. provide research on the effects of ground cover on the
growth rates of Moso bamboo, specifically for the production of bamboo shoots, whilst Zhang Peixin
studies the effects of monoculture bamboo forests on the soil moisture content of the forest floor.

In their paper, Guo Ziwu et al. look at pesticide residues in bamboo forests under different management
practices and for different end-uses, finding that the bamboo under highly intensive management has the
highest chemical residue content. Fan Wei-Liang et al. use  geostatistics to analyze the Leaf Area
Index in bamboo forests in Anji County to establish their comparative uses of different methodologies.
Wei Bin et al. provide suggestions for the bamboo sector optimization based upon a gray relation analysis.
From a broader perspective, Lu Yulong et al. describe the ecological management concept from an
economics perspective, and provide some recommendations for the planting of modern bamboo forests.
Selenium levels in different organs of the Phy/llostac/ys praecox bamboo were studied by Xie Jinzhong
et al, who concluded that levels of Selenium are highest in leaves and shoots. The effects of low
temperatures on Dendrocalamus Giganteus Munro were observed by Zhang Wei to test tolerance to
change in temperatures. Yang Xiuyan et al. look at the chemical composition in Bambusa Chungyi,
concluding its suitability for pulping. Li Yingchun et al. study the photosynthetic characteristics of
Phyllostachys heterocycla leaves and describe the important factors which affect them. Lastly, Xu Bin
provides a discussion on the newly developed standards of bamboo certification in China, in response to
the recommendations from the INBAR-CAF workshop on a bamboo certification feasibility study in
September 2009.

The papers provide a wide overview of the effects of different types of management on certain
characteristics in bamboo species and forests. These include both characteristics of bamboo plant
composition, as well as soil and canopy makeup. Comparing the different characteristics studied, most
respond highly to different levels of intensity in management, often with negative consequences for the
highest level of intensity. Collectively, the papers raise issues useful for ‘ecological management’ and
how this should be defined and potentially measured for developing standards and certification.

Theme II. Bamboo Forest Ecosystems and Biodiversity Conservation

The study of bamboo ecosystems is important in its own right, but also due to the important information
that it produces on the extent of biodiversity protection and ecological services that bamboo forests
provide. An increasingly important area of study is concerned with the effect of bamboo on biodiversity
when mixed with other tree species and vegetation, as this is an important determinant on how well the
ecosystem supports other life forms.

In their paper, Yang Qingpei et al. examine the changes in species diversity at different extents of intensive
management of bamboo. Zhang Ganghua and Xiao Jianghua quantify vegetative species in Yongan,
Fujian and correlate the relation between canopy, shrub and herbage layer. Liu Guohua et al. describe
the correlation between broadleaf trees and Moso using mixture ratio, altitude, slope, aspect parameters.
Xu Qiufang examine soil microbial biodiversity in bamboo stands of different ages and across different
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management practices. Liu Shuyan et al examine and describe the flowering patterns of bamboo. Cheng
Ping et al. address the decreasing biodiversity in bamboo, explaining why this is occurring and what can
be done about it. Yang Hangqi et al. examine the genetic diversity of Dendrocalamus Giganteus Munro in
Yunnan and provide suggestions on which genes deserve special attention. In their paper on plant
biodiversity and the canopy mix, Tan Yimin al. details the mix of Moso bamboo with broad-leafed
species at the canopy level, and the relationship with the shrub and herbaceous layers below.

The papers provide an overview of the complementary issues of bamboo reproduction and natural
biodiversity, and the effects of intensive management on biodiversity at different layers in the forest. In
many cases, the mix with broad-leafed species is most relevant due to the role that these have in the
ecosystem and in supporting other species’ growth.

Theme ITI. Response to Climate Change: Bamboo Forest Carbon Sequestration

The extent to which bamboo forests can effectively sequester carbon and demonstrate results on scale and
over time will largely define its potential for inclusion in, and the financial benefit that can be derived
from carbon markets. Although there have been numerous assertions of bamboo’s high potential to
sequester carbon, the science is still undecided as to the rate of sequestration in bamboo and the overall
advantage of bamboo over other plant species. In China, the studies have mainly focused on Moso
bamboo due to its wide distribution, well known economic functions and fast growth rates.

In their research Fan Shaohui et al. measure carbon respiration in 5 pools with the soil pool accounting for
the highest volume. Xiao Fuming et al measuring respiration in Moso plantations found high annual and
diurnal changes is soil respiration, peaking in August and in the afternoon respectively, when temperatures
are highest. Pei Kungjiang et al. look at the effects of different management practices ranging from 5 to
15 years on the total volume of soil carbon, and comparing soil organic carbon total accumulation with
stability.  In order to properly quantify bamboo biomass, use of satellite imagery is of increasing
importance, and researchers Du Huaqiang et al. present findings based upon use of Landsat and NDVI
methodologies.

The papers look at both methodological issues and variables within the bamboo forests which can affect
how carbon is stored, and quantified. These will have important implications for bamboo’s ability to
tackle climate change issues from a mitigation point of view, as well as whether it will be considered
eligible for inclusion in carbon markets, now in CDM, voluntary markets and future potentially in REDD.
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Biological Cycle Characteristics of Typical Phyllostachys pubescens

(Moso Bamboo) in North Fujian

LIU Guanglu & FAN Shaohui
(International Center for Bamboo and Rattan)

Abstract: Distribution patterns of nutrients and biological cycle in pure moso bamboo forests (1),
bamboo stand mixed with broad-leaved trees (11 ) and bamboo stand mixed with coniferous trees (III) were
studied in Yongan County, Fujian Province. The results showed that the total nutrients accumulation of I,
Il and III were 84504.20 Kg-hm?2, 93950.42 kg-hm?2, and 83083.16 kg-hm?2 respectively, in which the
nutrients accumulation of tree layers were 792.16 kg -hm?2, 812.94 kg -hm?, and 688.60 kg -hm2,
respectively; shrub layer were 39.28 kg-hm?2, 30.05 kg-hm, and 46.35 keg-hm, respectively; grass layer
were 18.85 kg-hm?, 16.46 kg-hm?2, and 20.64 kg-hm?2, respectively; and litter layers were 44.85 kg-hm,
48.20 kg-hm?, and 40.88 kg-hm?, respectively. The higher amounts of nutrients elements of litter layer
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in mixed bamboo broad-leaved stands (II) determined that it had stronger capacity of self
fertilization. The annual uptake nutrients of 1, II and III were 690.88 kg-hm?2, 421.37 kg-hm?2, and
376.22 kg-hm?2, respectively; annual return of nutrients were 62.17 kg-hm? 56.071 kg-hm?2, and 26.38
kg -hm2, respectively. The return amount of nutrients in bamboo stand mixed with broad-leaved trees was
more than the pure bamboo forest. However, the nutrients storage of bamboo stand mixed with broad-
leaved trees was highest among the three type of bamboo, and turnover time was shortest among the three
type of bamboo forest. It was important to maintain the productivity of bamboo in a reasonable range when
a bamboo forest is mixed with some broad-leaved trees.

Key words: pure bamboo forest; bamboo stand mixed with broadleaves trees; bamboo stand mixed with

coniferous trees; nutrient accumulation; biological cycles
=
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1.87+ 050+ 493+ 241+ 2,09+ 11.79+ 0.57+ 0.11+ 320+ 058+ 439+ 885+ 20.64*
0.07 0.01 0.34 0.12 0.25 0.79 0.07 0.01 0.39 0.07 0.53 1.06 1.85

@ H$fz:  kg-hm?2; unit: kg-hm?2

60 .
5 5 0 16%
PR E 40
iz S 55%
CE X 30
;o
18 20
> il I 1I
A, il
Mo stang types BN OPOKOCaOlg
K 2a ANEMP KRBV IR TR BARE K 2b k5 1 325 TR A
16% 14%
10% %
5% o 15% 59%
3% 3%
mN OPOKOCa OMg mN OPOKOCa OMg
K 2c MR D ITCE D & 2d M 1FE5r JC R4 A

K2 AR TR T2 5y BA R S A A
3.15 HIEEFELH AR

=R IR 0-60 em - JZ N, Py K. Ca. Mg TRl & B ERHSIFF N> 1 >111
Horbbksy 1 SIIE EFEAMLL, 40518 84504.20+9268.18 kg-hm2 Fi1 83083.16+12016.11 kg-hm2; #k
SRR N [ BRI ER
BN 020, 40-60 em+ )2 BRBIERKE, 1M 20-40 amtJZ N RRERADKIE, BITRAEE AT

S FRCER BB ER S, 7N 93950.42+10421.11 kg-hm? (% 3).
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0-40 em tZVE I, N BVHMRZ, B2 ALEDN 3 N KA 78 EZRAAE 0-20 em+ /2 VG
P, IXTTRERZ 20-40 em L2 N B2AERURMERE . A SE L P, K. Ca. Mg fEAFLZ
B AR AR R I — S A, 7EMRSr T AT Py K. Cav Mg n&R I R RS 21
IR 2 s, WEL%E P K. Ca. Mg uaRiHFHR/NTRELHETCR M B E 2 I A
ZWEEPE. oI, Py K. Ca. Mg ok RAEARL I BEHE -2 R RN R AES, &
W T ARG AN F LIRS [F] JZ TR o B A T AR, bRy T AR 23 T R A #E 5l
FHEAEAE 0-40 em L JZFEEI, AL TR 7 TR I AZ G S 7E 0-60 cm Y [l A B B0E ER . AT AL,
BATAERR R SRR R R B IR BAERIERE, TSI NEHHM R R T3 5570 2

R HL R
3 LIBRFRIF AT
w2
N P K Ca Mg &t
KA R
0-20 2241.46+£293.88  325.76+18.64 31692.81+£3831.62 1038.92+67.94  1368.24+95.13  36667.21+3949.87
20-40  1350.63+211.46 328.84+22.14 39674.25+1240.04 1123.07+37.45 1403.62+£57.22  43880.40+1361.72
I 40-60  1902.49+126.31 321.20+44.63 57908.09+3996.35 1263.79+£39.09  1603.04£50.99  62998.60+£3956.59
&t 3718.40£631.65  699.23+85.41  75363.41£9068.02 2201.09+144.48 2822.85+203.34  84504.20+9268.18
0-20  2329.93+578.03  364.77+13.05 40066.94+4393.02 1335.46+67.30 1717.51%£115.67 45814.63+5111.10
20-40  1341.44+184.36  406.67+24.00 41969.25+3806.74  1391.72+45.66  1716.39+£56.72  46825.47+£3999.69
! 40-60  2744.24+425.93  429.83+24.48 46254.94+1157.65 1412.17+£51.74  1838.15+£85.59  52679.34+1310.33
B 4097.29+1188.32  795.92+61.53  83193.85+£9357.42 2778.92£164.70 3519.49+257.98 93950.42+10421.11
0-20 1697.88+£81.74  424.53+20.74 41381.07+£5350.58  1284.73+57.53 1619.09+70.28  46407.31+£5469.38
20-40 1279.60+£96.69  410.49+24.35 27216.05£1478.24 1268.95+59.14  1571.23+72.62  31746.32+1617.19
. 40-60  1805.19+144.39  422.53+48.91 21222.9844751.93  1159.75+40.93 1482.72+£58.51  26093.18+4929.53
&1 3121.87£322.82  883.93+94.00 73349.05£11580.74 2594.61+157.60 3248.83£201.41 83083.16£12016.11
@ Hfi:  kghm?2; unit: kg-hm?

3.1.6 B Mo TR RR 5040

=RRBEITAS Ny Py K. Ca Mg Jo & L EHESIIT A

I>1>0 (&4, alHN

94858.07 kg-hm?, 85399.34 kg-hm2., 83879.63 kg-hm?2. =FikF#/r 0 R B R BRFAER, H

AFREREIFR > FRERINEIRZ > >TARR>HEDESERE>EARZ, Mo 1. A
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TR IR BB B BRI 98.95%. 99.04%1 99.05%, RASHRH 1 BAE S T EAT
AR EIERIIR D RRE . R ITCRTIARETRT BRE G EMH 0.93%. 0.86%. 0.82%, FFARZEIF
IR EAMNESM P EEVIMER, Wy ITMAT AR, SRRENFRD TR, HEYE
FRAy U ER RAELE =P T FIHESIGUE IT > 1 >100,  BERAAYT REVEAS AR 157 50 V388 11 T B4l
MRy TEHRASARII IR I3 IR T, O T AT RRTRAS AR BA BRI 57 3 HIE RE ) -

R 4 AFEMBTHIRD A0

it N P K Ca Mg ait

I 376.31 31.94 182.83 80.92 120.18 792.16

TrARE I 368.94 34.22 192.79 95.06 121.92 812.94
11 325.48 26.49 157.94 82.78 95.90 688.60

I 3.21 0.57 14.28 18.20 3.02 39.28

HERZE 11 2.25 0.40 8.78 13.65 4.98 30.05
11 5.00 0.89 9.18 25.48 5.80 46.35

I 1.61 0.40 9.99 2.14 4,70 18.85

FARJR I 1.33 0.32 7.46 1.78 5.56 16.46
111 2.44 0.61 8.13 2.98 6.47 20.64

I 25.00 2.03 6.22 4.54 7.06 44.85

FVEY = 11 31.69 1.62 2.27 4.81 7.81 48.20
111 24.46 1.07 6.11 3.49 5.76 40.88

I 371840 69923  75363.41  2201.09 282285  84504.20

+IE= 1l 4097.29 795.92 83193.85 2778.92 3519.49  93950.42
111 3121.87  883.93  73349.05  2594.61 324883  83083.16

I 412453 73417 7557673 230688  2957.81  85399.34

it 11 4501.50 83248  83405.16 289422  3659.77  94858.07
111 347925 913.00  73530.40  2709.35 336276  83879.63

@ H$fz:  kg-hm?; unit: kg-hm?2

3.2 BATHRFE S VTG RFE
321 FERGFURNEDEIE

=FFRSr Ny Py K. Cav Mg TufhFR4r RIS I HE IR 9 1T > T >0, AR 43l
N 690.88+65.09 kg-hm2, 421.37+42.09 kg-hm2. 376.22 +£15.95 kg-hm2, 38 & FIHESI 7 N> 11
> 1, 2518 62.17+5.40 kg-hm2. 56.07+12.07 kg-hm2 F1 26.38+4.19 kg-hm2, ViR L E (BT

MIR DR m T BTAIMAE, R X AERNSSIF NI > 1 >0, 73508
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670.81£60.95 kg-hm2, 406.64+40.55 kg-hm2, 357.21+14.85 kg-hm?2 (£ 6), HIRM 1 FEH0 L&

FE=FR ik, (Bl HERICRE R, iy IR e R B RERZ .

®6 EEFRDIURNEVIRAE

L et WH N p K Ca Mg At
I WRdkE 1585241529  15.09+1.38 160.58£17.68 52.21+3.82 34.96+3.91 421.37+42.09
JEB%S iy 14.88+1.56 3.70+0.39 1.21£0.13 2.70+0.28 4.20+0.44 26.70+2.79
1= 150.31+14.43  13.05£1.16  159.91£17.61  50.72+3.67  32.64+3.67 406.64+40.55
I Wk 18570 £17.73  19.99£1.94  375.07£35.12  64.31£6.10  45.82+4.20 690.88+65.09
[JSR%NS = 33.33+6.86 10.55+2.17 2.33+0.48 4.57+0.94 7.69+1.58 58.47+12.04
1= 174251537  16.37£1.20  374.27+34.95  62.74+5.78  43.17+3.65 670.81+60.95
11 M AL = 129.13 £4.52  12.72+£0.49  149.85£7.05 53.53+£2.26 31.00£1.62 376.22 £15.95
JEB%S iy 42.56+2.45 4.79+0.28 1.68+0.10 5.94+0.34  9.87+0.57 64.8443.73
A th s 116.65+3.81  11.3140.41  149.36+7.02  51.79+2.16  28.10+1.46 357.21+14.85
@ HAi: kg'hm?; unit: kg-hm?
xR 7T BRI IER S
iH o2 N P K Ca Mg it
I 0.4652 0.4390 0.7505 0.6316 0.2321 0.5368
FIH &% 11 0.3746 0.3837 0.5651 0.4577 0.1842 0.3919
111 0.4185 0.4539 0.6181 0.5363 0.1923 0.4405
I 0.1251 0.2882 0.0035 0.0386 0.1153 0.0618
B 11 0.0965 0.1654 0.0060 0.0460 0.1024 0.0620
111 0.1538 0.1138 0.0082 0.0651 0.1687 0.0887
I 17.1775 7.9032 378.8939 41.0642 37.3769 30.1590
Ja ek [A] 11 27.6773 15.7608 293.4140 47.4917 53.0386 41.1782
111 15.5338 19.3613 197.8045 28.6227 30.8232 25.6068

3.2.2 EVMEFHES S L

A RBOEK, WA K S LR IR0 FERR D . FR0 R REGR K. U AR R, 3¢
TN TLRMMFEMALE . M 1T N, Py K. Ca. Mg JEAH R %0m T4 1R 765 1A
F &% mipksy T RIS e R A RECER AR (R D, KRBT WA A X KRIFR IR
TEBEZ MR . =PRI A TR RBEESIT AR, N. Ca. Mg FMEH RS
WP A>T > 1, PIRAMIEHR RBUGASINT 9 11 >11> 1, "RATH T L8R m %,
PIARIT L3 Ny Ca. Mg GRS EMAEN R/ . Ca fl Mg (KRG, W LAG]E - eme v n,
R T3R5 B T AP, EH A= TR, R 7 R T ANEZERL ARG FR 5 0 F 1 R
A, N. Cav Mg (ST A 1 > 11 >111, P. K soREEN [ KHSIF A 1 >T> 11, 38
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T B AR E W57 TR I [ A, PTEHEZSMAI NG Cay Mg Jo SR IR R a) e, 77
TRASHRI Py K I [ 5 0

4 5
41 BN HRARBERFSCHEERA

Yratis P AATE AR 3R 23 0 2% REE 2000 84504.20 ke-hm2, 93950.42 kg-hm il 83083.16
kg-hm2, HAFTRARZES N 792.16 kg-hm2. 812.94 kg-hm2 Fl1 688.60 kg-hm?2, HEAKJZ /354 39.28
kg-hm?2, 30.05 kg-hm2 #1 46.35 kg-hm2, LA JZ737)74 18.85 kg-hm™, 16.46 kg-hm2 1 20.64 kg-hm?,
FTEIES 7N 44.85 kg-hm2, 48.20 kg-hm2 F1 40.88 kg-hm2. HIEEWHFEHIFRS TERS, TIE
JEFR5r B E G R RFAER 9% b, HICATRARZE. BRLIEZEFRS BRES, TTAREFRD R
U 5B 1 74% 0L b, ATRVEASHRIEE YR A floc R B ER S, ARG E LR

4.2 FAMHREONR R E S A BRI HE

BRI TR A RBURT T B/ATRAN, RUIBTIRAMOT LR TR, TR
ZEAR TR e . R REONRICE SWICE R ELE, RALTCER MR,
Py REVR SSRGS R 8, ATAHRAS S BATAIM AR KRB ZEAK, RN RIS IR 73
AIERE JIfoe i o ARG (8] 977 73 Je R & 0 — MEH I 5 B IR), - 1 9% 20 B A7 R DUHIE &
Py RS BAT S R FR WA, I AAT TR AS AT e 0 S 18] o DRI, APy R A AR A —Fif
B E R, R ORFRIE 2 A IR IR 20 i e i 18] A 2 A A
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HSTRBATARLIEIE /I R BR PR

S

Jﬂl

CTHIRTT MY B AR B R 24 B, Wi 284k, 315502)

1 B 5B R SRS, S SEH A AT SRR A b, DURIE AR SR DR HARE BTN
MR, RAEESHBYTRARE N, BRI Z R, SO EAAE P K, | T eSS
gEdils @EBRNRR, o TEAFRSE TN, ST EEIE ) R AR AR U, B
FAF SRR T EMAE TN, JERp ALt A ST BT AR IR D RS SiIkm A E
Bk

XA B ESEE 285G BB 4T

Primary Study on the Techniques of Maintenance of Soil Fertility in

Ecological Management Stands of PAyllostachys pubescens

GAO Zhiqin

Faculty of Environment of Ningbo City Professional Technology College,
Fenghua Zhejiang China 315502

Abstract: This paper deals with the study on the stands of Phyllostachys pubescens (referred to as Moso
bamboo hereafter) which exert ecological functions as the main aim based on the reading of related
literatures combining with site investigations in recent years. We illustrated the relationships between the
items that were component structure, plant species diversity of community, site condition and productivity
level of ecological management Moso bamboo with management manners and techniques. In the meantime,
it put forwards the characteristics and change rules of soil fertility in the stands of ecological management
Moso bamboo under the different management styles. At the same time, we also gave some suggestions
about management techniques for steadily maintaining or enhancing soil fertility of the stands which were
Moso bamboo under different conditions which were different management types, fertilization systems and

management practices.

Keywords: Zhy/lostachys pubescens stands; ecological management; management styles; soil fertility;

maintain

AR IR VY MR S, REFAES P, (RED 2RI 2 AN A i RS
SRR R N EAR T RERIARAR . MORFIbRHE, 2 EEQFRR AR R AR, ARYEE
B RPATA A ) T e E B0 K EARFFAR S KGR TRAR S B U ID AR A RAT AR o AT M2 o [ g
WX 2B E s, AR, 2 RN 2 —, AT IR A A SR AT gy
o BRI EA R ThEE, TN SMIERE, EIFAEFTA TR AR, IRGEITARSEA,
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g i R A B, AEBSIRGLIET AR N B R B RS RSE . BAT (Phyllostachys
heterocycal var. pubescens) & H RITTRBEP AR RA, MiEZ, ZREMa R KMmF, Tl
FRBIRE R B ETARE P BORLE TG, a5, DLSEBUE 2 5 et v 2 H
PRI MR E BOARRT RS ML AR 15 32 00 . BT Rz E FBOKLRL. EW2
FEPEAN 2 AP A 2R 55 DURE T BESEIL S, JF AT BE SR 8 UM AT MRS L IR A A 7 7

1 AESRBTHRKR . i 5EH

11 ASHBITREER L5010

R BRI DURAF K IIRTE . KR R 2R, SRR SR (o E 2
HARIBT MR, R EABE A SRR TIR B TREE R EB BT ATE
AR AT R SRR Lozt Ll X3, DLRGTR R, BRI AR, A A Ko A TEA LL FEf%
HUBR AR B EEAIRLIR A BB . ERME B2 R LIS B, 4ERp B2 AR AR S X GE
NEBLE Hbr, MAFBEIHIRBURIRE BAR, ASBIAREHR . KT, @8 MR
MR EET . GEEE ZEBITHN TS XSS, RIEITAR 2 B 36 BA B
SR RIEAF LB (2007, 2008a) MR AER T, EWHTLE FHILX AESZE BT HAHRIZR
RERCEAZEBIARR S, (HHMR TR E MBI TR AL E BT, XMW, AR
ZERRL T ERFRESR, BTG GO T R A LRGSR %
W, CREFLEIE S, SCEARHE, BRI TEBIMRINTREEE .

1.2 BB EITHEELRH

MHRERE T, ZRIERBAROREELES], G2 E I, A fe 7y s
SR RHE N, ARSI E A, R B B 8RS A BT RE ) 8 onS
BRORIET . E PSS FERSATEEM, EERE 5 S BBEATIT . MTHEUGR, WA BIIATE
JEERRAZ ], VT AREE & 1 1 S, B AR BRI 2 S B P sk % . 5 AT AT (Bambusa pervariabilis
xDendrocalamopsis Dait) ~ 1% W 1T (Bambusa pervariabilisx Dendrocalamus latiflorus) < W 1T
(Dendrocalamus latjflorus)FILL, BVTRIERSRAARYT, SRHREM TR I B BD, (BLERES L
TR AR AT ARSI E R . EIELERMT, GEE By Wit , 285
PRI CASZEAT = XL X AR RS . @B T RS R R

FEARMBUH BB 5T, SRR L 2B O SRR @ T I AR BLSTAER], SRR MR LA
THEbR, R aBURBAE, RETasE, RSB ESHER A, RS FE 2

27



2 E AT T AR I @ERTHEL, AERRKENBEE RN, #t—P g aaa
B A XU I STRCA, TR BN s R G B AR B I, X T BN, AR IR ML TR AR AR
fobR, BLERAT. W25 AE, MERMTMMAHTETE . SR SEATREAIAL P S Fa bR ik AN B & R E R bR
BT BREWEVRUASEN, Bk, UREBTHRAESRERGEAL, RNt S8
B E RIS DI RE A% -

2 AFHBIHREETIRMII R

2.1 EMHREAZEFAEH] I E

TR EREERTREI, BALKR, @M, MRS 2880 7 KEAL
ERR A G EmE R, SRR TR TFER , EBALE BYTRIIR A |
v R, AR IBORE S B E R TAT AR I e e . R AT X H AT 5E . AR ARk
i, ZHMIBHE . 28 TS, BRI AESHE KA, T R EE IR E AL, AT
2RI BESO LM BT MOK EIUR IR 170 L, SRR N SR A28 BT T35
BB, GBI IR E, TR AT I G LB I, AR T BT MR AT Frsks

TR A
2.2 ARHETHREEFLR H B

M 2001 FEFFUE S AR A A s LR TAZ, DAL B, et R, AR T Rm Ak ) 82.7
J3 hm?, AIE 160 1476, LA 4 E 11.8% M PT AR AR GUiE 1 5 4 [F 47% 7Tk .  H A AH
AEHIR BTN AES ARSI, B TR IR R E R Z — 20 T, AL
VAR, MARKMEE T, SERAREETARI 80T, RIERE TR, JTHE
YRI5 K PRI TR A K H AR TR

T BES L, AT R BB TAR, T HGR DLBATRIET R L R RS AT AR, AT
FEHAS TR, MU EILBE S, TIE B TR RS WM A, 775 E P18
IR ARG T 3R g I e FE o 5 O B it 5 M 2 S AR, 2 AR AT SRt B AR W A
ITHINEALRE, FHCM ML 5 8 T IR AR BATAR T2 DAY | BT 2k 78 3R A 7,
i AR o 7 Xt A 1 - 358 A ) ) e Bt AR X >

2.3 AFHBAHEA LAKE RAMERIRM ST B R RER
AR BT Y P B AT G Bm, IR, KIARHE 3 MM BT 2 th 2 ok
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— RIS, KIPPBITAREE MEBTMR R T Tk, vk A EEE HiE™E, 2008
TIPS FE T+ 248 I T KRR e BT B ™ 3248t LA gl B 7 ., {2 7 Sl
Wik, BERAEHEBITHCES 720 20, EHEATHUKSIAET ioc. RIS, Ao
T, GEAERARRHRELEEM NS, R\ R, 52T, RSP EAT
FRIEA R AL BARSLITEE, WA, BT e e T A TSR BT EF IR
MM, GRBIHRISLE BARAR 2, imHEagsmfl. @F )i sSUNASE S REA 8 51
R, JCHR RIRTBAT IR E AL, UTEERAT R RS AR rh i R A e B H A B R
PR, ORI SRR B AR, TR A BRI, SET S ThEE TR, B
S AT X OR TRE RN S, 5 22 51 AR DG I B vl B8 SR I SR S 1 e - LA o

3 ARTIBATRE L IAT SRR AR

3.1 AFHBIH A IERNHE

bR R R A BT A S iR, ARSI R KIFMEE A SR 1. BHFGNAREE
KRBT MBEAT LI FR - ME (2003 ~ 2004 @), T2 E I 20 ~ 25 FFARISL IR T BT,
T2003 4E 7 B, AEWHLA EHTHEE 2 RIDAKKIEFBT R, Hh a8 DU IR KRR TR D)
RE A SR BT MR W FH BATAEMR . BB ANE R H Il RARIK, 1K 240 ~ 375 m, it BEE 2
Wi, TIRE T, WM MRS X TR . ARYE AT XERT 22 R0, T
X BT FBATAEMAN R IRAEIZAT R TR SR FR SR, AT RS MR R AR S BT AR, 2R
DA LR R B R TR A

H 1 BRI BRI AR

TP TS s
WARE RS R i ebum WAL G
i /m 1£/em (Fk-hm2)

BEEMHK 28BN AE 1385 10.25 RYRE 340 10 77 3440 HERESLIE
FEEEMK 28 RNE 1428 10.68 Ry 370 10 77 2880 KRR, BRESSL.

EERE, KT

BRI 3 ETNE 14.26 11.25 R 305 677 4 [ 2365 i

3.2 EARBHRIEILS WIIES R

2 FTH: 0~ 10cm HIEER, MHAFHF7S S EHESEMRAT I N: YRS ®: BT
KRERAEA (453 grkg!) >BE B4 (445 gkg!) > KRBEBNAMN (388 gkg!); T4
BAoa: BMARMIRAZHK (334 gkg') > KREE B4 (239 gkg!) >BE B4 (1.50 g'kg);
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AR BYRMIRAK (8.19 mg kg!) >KREEEBTLM (498 mg-kg!) >BEEI4iMk
(3.33m g-kg); H MM S B BE B4 (418.42 m g-kg!) > T AR IR (104.87m g-kg)
>REE B4 (76,97 m gkg, X THEFZ#HE (CEC): BEENLM (21.12 cmol(+) kg)
> BATARFIRAH (14.76 cmol(+) kgD >R BE B4 (10.06 cmol(+)-kg!) .

AR & SRR BTARMHARR (<5%) AR EIEZER T (0~10cm) AEJIHE%L
mT B4R, BEEMANREALIEZRT (0~ 10 cm) AEJJHEEUN T DLE R 905 fil A 26 iy
FERY o 2R R AR, B 2 DA, AR A BRIUE D9 4Lt Fl A RER AR, (HOE, RE BTN LI%)Z
AL (10 ~30 cm) AR IR (30 ~ 50 cm) JE/FE 40N & AR R AR T R REBATAIN ., F
3 NS bR W

SRS, BR 1B S BB T A B Ah, BT ARG TR RO TR B E BAT A
AN PR P e B B R BT AR T RBRE BTN, T T2%. @Ak EEE
Praimo kT RE BATAMN. U BAT B SARBEE RO N 85% 70, X T IRFFRE BT+
AL B RURAER . X SRR BHEED I LR SRR R, WS IR R B
Ko DL, TELE BRI, 4 m B MK IR AR bkt A= 0y, B IS EUR e

EEAG 3 ] -8 )T A g e A
£2 B LIRS SRR

. TR HHLR v A A/ PHE T2 s
[Vt
/em / Cgkgh (g'kgh (mg-kg!) (mg-kg!) CEC/cmol(+)/kg
0~ 10 44.5 1.50 3.33 218.42 21.12
REFBMK 10 ~ 30 412 1.70 2.73 103.65 8.86
30 ~ 50 38.7 0.83 2.46 98.72 8.91
0~ 10 38.8 2.39 4.98 76.97 10.06
KEE B 10 ~ 30 30.9 1.81 2.59 61.70 7.61
30 ~ 50 16.8 1.46 1.84 51.28 6.63
0~ 10 453 3.34 8.19 104.87 14.76
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Preliminary study on theories of the intensive management and

directed high-yield cultivation of sympodial bamboos
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Abstract: Stands of sympodial (clumping) bamboo and monopodial (running) bamboo are distinctly
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different, and sympodial bamboo forest comprises of individual bamboo clumps. The density and age
factors at the level of standing forests and factors of density of bamboo clumps, culm numbers per clump
and age composition of bamboo culms at the level of bamboo clump should be taken into account in
managing sympodial bamboo forests. The research group for bamboo and rattan sciences of Southwest
Forestry University has studied the intensive management and directed high-yield cultivation of the
sympodial bamboos for over 20 years. In this paper, theories and techniques of the intensive management
and directed high-yield cultivation of sympodial bamboo forests were presented based on biological and
ecological features of sympodial bamboos.

The fundamental theories of the intensive management and directed high-yield cultivation of sympodial
bamboos are introduced below. According to different ecological and biological features of bamboo species,
management aim and composition of natural bamboo forests, different means of composition regulation will
be used to adjust existing bamboo composition into high-yield bamboo composition. With making full use
of forest space, water, fertilizer and solar energy, the space and energy of bamboo forests can be efficiently
regulated and allocated to realize the goals of intensive and directed high-yield cultivation.

The systematic technology is using integrated structural control means at individual, population,
community and ecosystem levels to operate system control at different phases of growth and management
of sympodial bamboo forests. The basic meaning is the composition control of bamboo forests,
supplementing with technology of environmental control and biological control. The core of bamboo forest
composition control is to control the composition of bamboo clumps. Regulation of three factors, i.e., spatial
composition, age composition and forestation period at the levels of bamboo clump and bamboo standing
forest, comprises of fundament of supporting technical system of intensive management for large-scale
sympodial bamboo. Moreover, in order to meet the needs of researches and practices for intensive
management and directed high-yield cultivation of sympodial bamboos, the authors proposed related
concepts and terms based on structural characteristics of sympodial bamboos.

Key words: sympodial bamboos; intensive management; directed high-yield cultivation; composition
control
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b TH B 3 X B AT A KM R BT 5T

EEZR  FR FF ORERE?

CLAATAA MR BT 80 50T, WA, 3100235 231 T MO REABT SR, WM, 3130000

W B RMESRHARE, BTN RER, RN MEE AR E: R R AT
EAKER 740.48cm/m?,  ZPHEREHE S I 1Y 35.95%, HRHEESHINT IR 19.94mm, FIRE R
TrmAaEL, HEBCECA FTigm, SR E R LU A BT T R 8 o B TR 2 ) S B> TR
B BT, AR P G 2 TR R T AR, JESE AR S BT MRS B F 7 .
X7 BT, Eas T AR

Study on the impact of artificial ground coverage treatments to moso
bamboo growth

Abstract: The artificial ground coverage treatments makes significantly earlier shooting season, and greatly
promote the edible shoot productivity and profits of the shoot products in managed Phyllostachys
pubescens stands than those in the plots without the treatments (contrast plots). According to our
investigation, the average length of the rhizome in the treated plots is 740.48 c¢cm/m?, in which the
proportion of young rhizomes in length is about 35.95% among all ages of rhizomes and their average
diameter is 19.94 mm. Consequently, comparing to the bamboo stand in the contrast plots, the proportion
of the number of the young rhizome in treated plots increases, while total length of and proportion of the
young rhizomes decrease. The number of the buds of the rhizome with the treatment is less than that of
contrast plots while the proportion of living buds out of the dormant buds in the treated plots is more than

those in contrast plots.

Key words: P/y/lostachys pubescens, coverage treatment; thizome

B E R A B EOR, FTUMEBIT A IR AT = 1A A, Blocss. AR
SMEAA B M B RN MRS, R BN, WIAEARK. AiE— 2o R BT
T8 i R AR ROR, PRI 7 a2 )5 0 BT AR A, JATE BT A O, R
BEAT TR E BT

1. IR S

1.1 IR I HUBE A

BT MRIS R AE WM TR LA . 23X PR 15.2~15.6C, &AH (1 H)
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SPERIR 3.2°C, BAA (7 A) SFHAIE 28.4°C, MR AR 39.0°C, MR AR AIE-11.1°C,
FEH MBI 4 2124.5h, FE TP LAE Y 250d, FEFHMEKE 1400mm. HIEFHAE 1.22g-cm?, pH

1 49~52,

1.2 FFR 5

IR 0.2 AW, 34 3 AN/NX, T2007 45, 2008 1) 10 HAHIELE 2 X BATMEEATE
i, BAAMRIAREEL, ATt ZRORREAE . R A IR N S R A R B ASAR R 1) B AT AR 0.1
O B X A

(1) M0 325 BT BT = R g . TP F BRI HN &, FE X H
FL AT IR

(2) HivTI 78 o5 %ot BT H T A K AR R At S Imx2m (KT TR, R AT
Yoy, RIEHETFE, B 10em A—)2, BERETHENIE. BEEZITS a0, SR AT
MWL, Frvei i TR AR . PTHENI R o 1 —2 SRR 3—4 R, 5—6 M, T4F
FERLE AANG . R RN AT R, RRITHEE S, BOR R AR EE, ARIREE
EEALRE 5

2. BR57¥

2.1 M 0 AT A B AN A R R

B SAE R TR FER LR 1. M 2008, 2009 FH4E R IC AR KA, HTH 72 o5 1 2
BT BTHER, 2008 N T 27270 kg/ AT, 2009 FEHEAN T 21668 kg/ AL, [FJEHERIEGEK
THEH, 2008 FFHREF 46 RS, 2009 42 56 K. MR 1 ATLLEH, REUESHE AR KIS
TR

1 M A S0 BT H A R

2007—2008 & 2008—2009 &
fabr i ot 1 i ot 1
ek (kg/ AW 41467 14197 36975 15307
FE B/ AED 404775 19710 331855 24255
EE=R ] 1H27% 3135 1H9% 3H6%
HEH (5O 75 58 89 61

2.2 S BT BATAR I T S5 5
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2.2.1 H N ATHES BRI LU

2 BT R HERAIE

KABEHEEAREBTHR (1x2m® RRABEHEBEABTHK (1x2m?)
HEe HiK: cm i g #i#% mm #iK: cm i g #i#% mm
1~2a 130.67 501.00 18.18 172.51 613.54 20.07
3~4a 401.67 1817.33 21.69 427.64 1914.39 23.45
5~6a 492.00 2294.00 19.50 448.12 1987.56 18.16
7a K& UL E 456.63 2156.67 18.58 458.35 2049.35 18.09
Bat 1480.97 6769.00 —_ 1506.62 6564.84 _

SR AR R T A MR . SR AN /N RIE R . G R (R 2D, RHE B
BRI BT RATHIA LN 740.48cmym?, #PHISHE (1—2a. 3—4a #f) (5 SR 35.95%, 4
HE (RSP S HEAE S 19.94mm; ARFE 55 BITRATHEK LA 753.31.48cm/m?, i HE 5 S HEKC ¥ 39.83%,
YRR HEE 21.76mm. SR s AR BT E R B REHAEEL,  SOHEK AL 4 4 7
1 R P o BB i R B, X5 TR AT AR RN T R SN £ SRR AL, (R AE T A AR AR S L
B

2.2.2 Pr#fe 3B A0 EL L

R d AR 50 BB AT AR HEE T2 Th oA CHEBCEOIT 5 LD W& 3. i3k 3 FTLUE H,
w5 BTRATHE R A TE 0~40cm £EH, 40cm LU B RADE BuE I, AP TE 20~40cm +
JEZ THEZ) N 56%; AE BT ATE 20~40em T2 2 [AIFITTHIZ 5 62%. 5ARE & BT
FLL, R & BAR BRI T BI 2, R IITHE A C R Lig. 25
8 i AT HIEAE 2 o B I AR DU T BT AR B P B R AR, e B I 2 B AR, MR
fEt, ARSI LR B A, AT HEE E A 20~40cm LR

R 3 AFRATHIAE L Z A (%)

I AIRE KHBHREA AR B H AR

(em) 1—2a 3—4a 5—6a 7a Bl I 1—2a 3—4a 5—6a 7a Bl I
0—10 3.26 2.03 0.00 0.00 2.09 0.00 0.00 0.00
10—20 415 14.42 13.56 123 6.43 13.46 923 1.18
20—30 234 8.86 9.68 6.28 215 15.26 11.05 5.47
30—40 121 8.26 10.11 9.21 1.74 10.09 10.36 6.47
40 LI F 0.00 1.52 1.49 239 0.00 1.04 213 1.85
it 10.96 35.09 34.84 19.11 12.41 39.85 32.77 14.97
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R4 PTHEMIZE ) 73 Ak s

" K HE B HARBTH AR w5 BORBATH

i iR % PRARZE RERZE P VE S W PRARZE PRER 2 e i v 28
1~2a 2.6 65.2 65.2 4.7 81.3 70.3
3~4a 19.8 73.3 65.9 23.3 75.6 62.7
5~6a 34.5 32.6 17.6 31.4 315 14.9

7a UL L 10.8 37.6 0.6 11.6 42.7 1.2
it 67.7 208.7 149.3 71.0 231.1 149.1

2.2.3 PTEEMNZF B 20 A e mUEL R

RN, BRI HR 7 A BOR R R AR R R R, L 2 B R 2. Dy
T T fE PRI S T RO ZE R, BRATTR e st T HEOU 2 A A R AT S R 4.

MERATT RN, R 5 R BB AT PREEI 25 R e B Wi R R D TR e B TR, (HR
E IR ZE B3 28 B o BB B i TR S BT, X BT MR G PR 7 28 B 57 1
R

3. ik

KB w RN R AR AT H A ) MR 5 7 & IRm A G A R AR .
JEIA, SR FH I 5 AN R T ORI, RIS AR T 5 s i Rk I CRAERE 70, 8 AR AR B
JE S R NURBA R FATHIR R &, IR RS 5, (G, RREMERMRL, W
I A) & ANAAIR] . Oy 7 BEAETIUE I (8] P J2I Hh 55, IEBf B4R AN [ R AT RL s N (AR S, DA 2
TEENTAF MM AR AR IRAERE, ST HRMEKR . A REEM B ST R
HE B R RIEA T T3 — BRI

SRV 75 B AR I BATMRE 7 I ATHIE S K By 740.48cm/m?,  HPHE WA HIEASF 3 #4200 19.94mm,
ARG BT ARIAR L, $EBHCE P, SR MER LU A P R R . 78 55 BT AR A
JEHR AR BT L, S AE 0~20cm L2 Z TH T HE S BT 38, 65%, (ELZ AHEMZE 1 53 A K
HESRTE A 2 I BATARH N HEE B F 0 7. DRI B A AR I R 7 o ) R A O A AR B
o

FEBNTIRE T HOR S A B KA, DS AT RRE e . @S N 58 3 0T 78 o b
BBEOR, 3 & R SE G ME SRR, METRAESRNE IR, BRitmartiag, XaE
i ekt RN TE R R, DRUEHME R (@A, HRME. WA LSRN TR
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P ¥4 2 s AR LK 23 R & 3

KB BT

(ZHEEMAFE 3133000

8 OE AR KRB A KB . AT E T CH 55 T TMOK M EARMER, SH TR
TRAIIVTMRARLE, HOK AR RA TR P MK Bl S 2 SCREM BT AR 5 R AN A A A AR
o BHFIEEIAT T AR E K A A T, YORTREAR TSR “50K” A “5K” 1)
YRR, RILERF N TINEHAE BT, I I AR A R RS, WM A 2 1A
FERAT RS et R B WA SEEORITHOT R IT, KRB IR EE

ARFTRL R RIRNTMREEAR E#GRIRAIAR . (BAEYT 728 EAAMEE RS E EEZ R .
iR 2R N B ILNDe R SSh it R, AT TalM e g A, f5Eil. 402
HZEBR, AT AN ERBIERET . 1T TR AR R EAR R Yo, A
RS T EER. (B2, SRR EE, FhlRdENEALE )R, THOKERE™E, 4
VIZRETESRL, R RO ESUR, TSR BRI, 25 e B, e ey

Rt

1 P72 & E & AR K 7 8 R

PR ZK 73 B B A A T B ARTE. AT A T A5 A1 LLSE IR o MR R
Bt MREE. R A i 25 M E E Rk, Wi K MR . BT AL M R i
W JREEBRAAE 510Kk CRJEFRR TR R EED . F4h, S KB, PR, feiegR
FARZETE IS, P A R R AR AR, R, HIANRT AR B IRTER, fE
TR AT HRa T AT B, Xk K B B A AR 59— T, A B R s M, A
T A 7R 7 TR AR R B RRIE N, B T TR PU R B ). IR ST 5 IR, B D™ E 4]
RS 5 B BAL AT T 2R A B AL T MRt R A AR

PRHAE P IR R AE b AR K SR R, (M R M iR, Jf et 1 e e
PIRESD . AP AL PT TR AR AE 50em LA ER) BZ 3%, HAEAE B2 e AR s Hoo b
BB AEE . T ERIIR R TTLIRAR] 50em LR FELZ, HFEZLZRANIEAE
HIRAAWER, REAWHIEEY, Giks 1%, £ ERMEARZ K 7K EE. W
I, ERERK G B GRS A AR b, RS A “S0KHL” BIER] TR, B XRERIL T
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KRBT THIRA K B R, B Rk BITER

T aik B MR R, B T OBEAEM I CIRA DGR, FERDE
EEABPRTTRA. TEEHEARF SR ALY R BE RS, BRI
fEH, RKHABHTR T — M EKRBEEE. XERIRICBRERE, KOBEEE, HIGH
Wiy B2 SN R I E A A HB KB TE . AT T AR R I S A R AR R T AR 23
TEAERE, (SR PES EZ R G LR R A SR AT

I BEFAT AT DO IRAT 5 SEMATR A AR B K 0 RIS KA —FER o AT T2EAREE RN I B0 1= 45
IRIIEEN TR, (HUKY BB IER T IR Lo a i 2%, A Z 38 i N SRR /b L S Ak
FERHE S50 ATAETNFESE T BJR HRP UK R, ARG EIMMIRZR RS, BOVE
DREVRTR, WA, JFRER T EYREE . ARSI T B TR EARR R
/KEEIE R, BERIIN B0 /K 70 BERS SN s BVRE £ S AP A e T K, AR ARMOR KK
Wi ETRET, FFEARIIR RS IRIUIRE LIRS ARk, R, TRZEK
PRI R E R R BEMOARE R, AN TR AR T R

BRIHKIEAEI R (BUIERZ 38 Mt T, MTARRSHIIK B R IR N 2]

WELIAEOZ, AT AR IEAN T = F 0], 5 BRA TR AT ARSI MA ELE,
BN TARKDK D EA RGN TERE, B FRZ IR

2 BCEAT T MK IR R 3

Zi BT, TG E T5 S YTMOK I IRDEFEMAR K, AT AR 73 e 2 3™ SR i 3 77 #R 7 A
VIR JCHRATHIREARR) “BIK” A “5K” B, XATMOK M EREIIRRRER, 2
HE AR N L7 LA o PRI, B FE L BRI

B, BARRENS, BEVNEUBER RIS WA, B SR R AR E 1 2
B MrraikaEin T B 50 UK 60 KT, 2 70-80 EAUK IR, 90 FEAUHE 4 [EIX
BT . BB, 7 50-70 SEARMTHRIGTFIAR, e, XTI AR . 80-90
FARRINIEEFEIF AN, —VN T REAF . REmastlai. rEl, ARG EERER I LHERT
AL R AR T BRIk, AT, EBEA TS, BATER I H AR B 1 e
AAEAEE R, TR, PTARAOAAREE | BB SR B B2 B R ok X Bt B R I [
HAE AR NI R T AR

S TS RO R 2 U7 TR IR T, WA TR SR 5 20 AT R WA RO R 7
B BT SR AT T AR B RS E AR . &5 adal, MR- BESRMAsT

50



Rt HHI R TTE . BT EARM A AT T RIS . A5t Rat AMENRAENE, BT FUAT TIRASH
AR A Z FEVER AL, BCETHRAE SIS SOWACR, By ki /iR R AR $U 3 DL

LS BRI

=, WHTCRSIAREE IBOREE, TTREM MR, MAECH. RSB BHIE. Bai
AREES T WS AT IR 7T, H AT AT P 3 A3 5 T BRI R sk, DRRAR XER S AT 554
IR . AT EARSE S MO RE DO 38, AT T IE R EE I AT RS, 208 AR T i
ARBFR X H AT IR Al I Rl AME AT B 7R A5 U5 s AT IR A M e

B, ORE . SCEAIE I NAETTARGE PR (EARERIRD . T (AR
) EECR TR LSRR, TR B E . SCER T, Frl A air i Er. &
BTN BV (e HEYT MAEA F) AT TR0 R e EAR RN B A D) (Bl s RHEY)) » @it
BEIMR AR IR SRR, TEBAE AL, SESETMGUR AT EILRE ST, (AT MRS AL B
R A AR JEE
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AU AT A R HUR 255 Bt e *

A, BB, G

CH E AR AR 22 F FE e T A MRV ST, WL & FH L 311400)

8 E e BT X4 () ATE 2 R EEAHUR AR BRI A, 45 RAE
TR A RGP N =P &), BHCH. DDT. TSNS, HCH. DDTH H#35100%,
TR HEEIR(PNCBYRL H R 75%, R B B E IR T E KGRI (S0ugkg) . L4615 Reib 4L
MAGIRINT, WA FEAT M, R, 582.14%; HAZEI, 117.86%, UHIEA
U HORE X AT i i T HCH . DDTAR B, (EISHIFA T E; ITRaE i, 28K, HA
T TR A NUR AT A — € I, RALETHREZ s TR ETHK, FHTHEE
PrEARAm AR, LT ARR AR VA 3t e £ 53 AT R

XA HUETE AT, RZARE; AEDIREL X

Study on organ-pesticide residue in shoot of monopodial shoot-producing
bamboo stands

GUO Zi-wu, CHEN Shuang-lin, YANG Qing-ping, XIAO Jiang-hua
(Research Institute of Subtropical Forest, Chinese Academy, Fuyang 311400, Zhejiang, China)

Abstract: Based on the investigation of organ-pesticides residue in bamboo shoot samples from Zhejiang
province, the result were as follows: 3 types of organ chlorine including BCH, DDT,
pentachlornitrobenzene were determined, and the detection rate of both BCH and DDT is up to 100%. none
of pyrethroid and Organophosphorus pesticides were determined. The average of all organ-pesticide residue
is lower than 50pg.kg'. The Nemerow index and cluster showed that tested shoot samples can be divided
into two types: safety shoot, accounting for 82.14%; and fundamental safety shoot, accounting for 17.86%.
All indicated that organochlorine residue of bamboo shoot from Zhejiang province was universal, but not
severe. In addition, management level, management types and topography influenced organochlorine
pollution to some extent. The residual of pesticides was higher in shoots under intensive management in
bamboo forests, bamboo forest used for shoot production, and bamboo forest converted from cropland than
in those under extensive management bamboo forest, p/y/lostaclhys pubescens forests used for shoot and
timber production, and bamboo forests established on mountains, respectively.

Key words: Runner and Shoot-Used Bamboo; Pesticide Residue; Nemerow Index; Detection Rate
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= JEPIEE HEXHK: cslbamboo@126.com
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TrAPWAM, AAEIR D, EIRME R, TR E %, YO0 A E RN A M2
AR EL G AR 77 i, 2006 A ATV HIE 120 24470, B3 TS ST K AR Al
WERAZE , RTINS EIAMK, YrHm sREASRIL 1200 RAG!, b, KERSEE KT T
FIRAUE 40 RAH I LRYTMIR SUFE P16 3 2R 2R 2, A R R U R, d
FE— R LG T ARSI L), Rl AT S R 25 B B RN SR o AE 2T At 2
RIEA S Z R LT 5RO, PR AR, FnlR R 2 KT U 545
JUNEE . AHTFAETEA BTl L8 2T XA AR 2G5 B R K 2ty b Ja I N 2 R E0E TP
WATERSGERDL, BT B R R E SR R IR 2% .

1 M5
1.1 Bk

TEXFWITLA F AT XA MRS S ZEKSFRIZE I st Ve A i3tk b, fEE . %
TR FEE 4 B Gl W T 28 AMFE AL YRGB ZRAUN A M B BT (Phyllostachys pubescens) ik
M (Ph. viofascen) . BNy (Ph. parecox) AN (Ph. iridexcens) FFM, GEKTFAFEMIIE
HRNRE BB HNMETHHE AR 35D .

1.2 PrEmes

FEVRBURE s TR R IS A 2R S04 15 A, AERRRE RUBIIEROL 3 K AR IR T 5,
P s AR, T P SC I =, BT AR DI e iR, HUR A RE 20g F A LR 2555 B I IE

1.3 RAZENE

AHLEE. AHLE R R R A5 RS EGIE (Agilent 6890N, Agilent AF], FE) 2
W 5e o AP FURR LA R 2R 245 5% AN 77 15 2 B (GB/T14553-2003) 181, J5 A6 FRAE 0.001~0.004
ug g ,RSD<10%; HHLHLKZFLE SR (NY/T761-2004) O, J7izA I FRAE 0.008~0.05 pg-g !,
RSD<8%. 23k H R TG A% 25 7% B K P AH 3% (waters alliance 2695, water A @], EE) 1l 5%E .
AL R IR AR 25k 2 JR P T IR S D07 vk, SR IR IR R 2 /M i PR 2 pgeL!, “F35 RSD Ky

5.47%:

1.4 HIEAE

141 AHLRZKRHZE (DR)
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X

Kb (DR, %) = 100 4D
IR
1.4.2 i iR
1.4.2.1 HIy5 Jeda ¥uk
G
p=l (2)
S7

KA, Pi RIS EIIRE a5, CioRizis JiifE (ugke-1) , SioNEZTEEYEM bR
#E Cumg e+ kg-1) , RAEFE PR R ERME11] (MRL; HCH N 50 u gkg!, DDT

H50ugkg-1, HEAHEZA N 100 1 gkg-1)

1422 15 9a80:

P Pz_}ﬁmmc+P2ﬁzve
v 2 (3)

A, PASNARERI LR AR Plimax A 5N FREHTS JW) T SR I005 et Bob it s K fE
Pjiave Ay 55N RS Y BTG SIS Jee U0 B . TR SR s YR BP 5 515 YL > gt
ITHER (R4, P<I; BEEVSY, P=1~2; i54, P=2~3; &5, P>3) . HdEas KA
Excel & SASEA5E 1K o

2 5RO

2.1 BUAERITT AR 55 ERE

2.1.1 REFZREMA

MALR A RE PG IR 0 FEHLRZE (R D, SMNENERZ, B UK Z ML T RE
FRRDICT R . AR AP SRR FEZA: o-HCH. B-HCH. y-HCH. 8-HCH. 0,p*DDT\
p2p DDE. pp DDT. pp-DDD. TLEMIER . HCH K 2 100%, 4 Fh A i H 28 K F) /NI
J¥4B-HCH. 3-HCH, o-HCH. y-HCH, iX 5 HCH % 54 {4 B fe e M J HAH B AL U AH AT, BIB-HCH
BAIE, MAEAEYENa-HCH. y-HCH 1] AL A B-HCHI2 3, e flik i % (y-HCHD it 70%,
SRR HER 88.25%. DDT HIVUF Rl R4 PRI 2L 100%, SIKKHZE (pp-DDT) 25%,
SR 2 73.25%. AR DDT BT HIK H #AIK T HCH, {H 2 H /N H 43 1A H 3814 100%, 1 HCH
R —Fh, X PBIERTARAE RS R4 DDT Rofase E Lk HCH B . [N DDT % 41507k B R M

54



Hii DDT—DDE—DDD P&t FEARFFI415),  H AR FE A 2R 75%. 5% 40 AR 53 KRB

0.5, KEB#E 0.9, fKik 4.109.
212 REZREE

MR 1 A HraT %, 36546 HCH, DDT %414 XY HCH, YDDT. YOCP %% B ¥ E KT 50ug.ke !,
BRI 2 £ b R 25 5% B0 I K BR B A, i RMEHB-HCH. Y-HCH. o0p:DDT. YDDT K YOCP
=T S0pg.kg', {H HCH {&T 200pg.kg!, DDT KT 100pgke!, FFEWTLAE M5 175 brifEllel, HCH,
DDT %4153 4R B, HCH % 74 7Rk 5% B & MK E/MIF AB-HCH. o-HCH. 8-HCH. y-HCH, H:
B RTR R /N AT 14.35 £, 5 FRHIB-HCH e, MR, o-HCH Fly-HCH A4 k7T DA
FALMB-HCH A % . DDT #% [Fl &5k & & MK E/MEF A 0,0-DDT, p,p“DDE. p,p“DDT. p,»-DDD,
e KR B /& i/ NIR BR 1) 48.08 £ WFNIEA# ™) (pp-DDE. pp-DDD) 1, pp-DDE JL-F-A NI
HEEHTREAROTIS, R & Bt i . LSRRG 2 BRI B 75%, (A& EEMR, BAEMNH
2.255pg kgt (K1), AR E S R 25k B iR IR R A

R 1 MFANERARE

Table 1 Organorchlorine pesticide residues in the bamboo shoots tested (pg.kg')

APELRZ =N} /ME ¥IME K H 2 DR (%)
o-HCH 10.846 0.134 0.775 86
8-HCH 3313 0.156 0.995 96
y-HCH 2.850 0.028 0.476 71
B-HCH 73.063 1.190 11.123 100
>-HCH 73.678 2.014 12.981

p.»-DDE 23.572 0.336 4.461 100
0,p“DDT 62.002 2.789 25.581 100
p2-DDT 11.728 0.145 0.538 25
pp-DDD 2.192 0.138 0.532 68
>-DDT 70.449 3.703 31.112
PNCB 2255 0.141 0.898 75
¥-OCP 97.203 23.227 11.613

2.2 PrARLFRE

AARENS 28 AR TR, A F AR 2B IR T 100pg ke ! (LA #7115 bx i), (H72E
il 3FE A ¥ DDT A1 HCH 5 B e [ S S AR 245 B B RBR oA v (S0ug kg ), 1 4 DMFEAR K DDT

mTEZEE M MRL bRdE, 5 14.29%, A 1 MFEEME HCH & E X &5 MRL A5#E, 5 3.6%, AF
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A FE IO AU S 2R A A T [ A MRL. DL L3 B bR o S50 SR 24 P B0y e K P g
% (Nemerow) 25 TG Yed8 5, AMPHREI P<1 %4, P>1 FoRZEN5 5, P KIS Yetb st ™ &

DAL #0757 AR v v T S BT S RE I B R T BB B i B s e U8 /N T 1 AR SRR
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A Study of the LAI Spatial Distribution of Moso Bamboo in Anji Country

FAN Wei-liang, ZHOU Guo-mo, DU Hua-qiang, XU Xiao-jun, DONG De-jin
(Zhejiang Forestry University, Hangzhou, 311300, China)

Abstract: Based on the Geo-statistics method, we analyzed the spatial heterogeneity and spatial correlation
on the leaf area indices (LAI) of Moso bamboo forest in Anji country, Zhejiang province. The #oso bamboo
LAI which was located in Anji country were interpolated using Kriging method. Then the LAI distribution
map of Anji country was made. The results indicated that the Gaussian model fit the LAI better, and the
correlation radius changes of the LAI is 54317 meters. The LAI heterogeneity has a strong correlation in the
spatial distribution and has the strong correlation in the spatial autocorrelation. The results of Kriging
interpolation indicated that the LAI gradually reduced from the west to the east, from the south to the north.
This study provides new ideas of 4Zoso bamboo leaf area indices inversion method.

Key words: J/oso bamboo forest; Leaf area indices; Geo-statistics
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Tablel Descriptive statistics and Kolmogorov-Smirnov test for normality of the raw data

MK R T bRz RRAH RME O RKE WE e J3Z KS fH

KS
Number Var Mean SD Cv(100%) Min Max  Skewness Kurtosis KS_value P

55 LAI 9.1847 2.232 243 5.0266 15.44 0.6003 3.592 0.091 >0.01
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Table2 Isotropic LAI Semivariogram models and its parameters

A it P RE ABFECK) Eal Y AR hRE R k7
Var Model Nugget Sill Rang(m) C/( Cyt+C) R? RSS
LAI Gaussian 2.62 9.249 54317.1133 0.717 0.782 4.38
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Analysis on Industry Development in Bamboo Sector in Anji County of
Zhejiang Province

Wei bin, Yang xiaosheng, Wu dandan

(Research Institute of Sub-tropical Forestry, Chinese Academy of Forestry, Fuyang 311400,
Zhejiang, China)

Abstract: The bamboo sector, a leading industry in Anji County, has been developed rapidly
recently. The paper deals with the development of the bamboo sector and the structure change
in Anji by using gray relation analysis and regression analysis to understand the status of
bamboo sector and its problems and challenges. Finally, some suggestions and
recommendations are put forward to optimize and improve the structure of bamboo sector in
Anji County.

Key words: bamboo sector; structure optimization; suggestion; Anji County
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Tablel changes of indicators of bamboo industries

i H lb S = . ~ (R} V1 IR = LR AN N TR}
. FHrEE X (2o . . .
Ay Xo (Z.70) X2 (278 X3 (1Z78) Xy (278

1991 4.6 0.4 1.0 0.2 1.5

1996 9.6 0.7 1.3 0.3 5.5

2001 32.0 1.5 2.0 2.2 18.2

2004 46. 0 2.1 6.6 8.0 20.0

2008* 108.0 2.7 8.3 18.7 39.3
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Table 3 changes of the output value of bamboo industry in Anji Unit: billion

5K 1991 4 1996 4 2001 4 2008
P HE% e HE% FEE HEE % e L E%
Bit 4.6 9.7 33.0 108.0
—7= 1.6 34.8% 2.3 23.7% 4.0 12.1% 11.7 10.8%
Hrp. 0.4 8.7% 0.7 7.2% 1.5 4.5% 2.7 2.5%
(r) 1.0 21.7% 1.3 13.4% 2.0 6.1% 8.3 7.7%
s 0.2 4.3% 0.3 3.1% 0.5 1.5% 0.7 0.6%
== 3.0 65.2% 7.3 75.3% 27.4 83.0% 76.3 70.6%
Hrer: KBEF 1.0 21.7% 1.2 12.4% 1.4 4.2% 2.2 2.0%
(RSN N 1.5 32.6% 55 56.7% 18.2 55.2% 39.3 36.4%
Ty IR 0.2 4.3% 0.3 3.1% 2.2 6.7% 18.7 17.3%
HemT 0.2 4.3% 0.3 3.1% 5.6 17.0% 16.1 14.9%
== 0.1 1.0% 1.6 4.8% 20.0 18.5%

i RIR: 2 BALM
R 3 WEHEFBFVHIGI N G SR

Table 3 statistics on the foreign trade of bamboo products
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HOZ G el (et 0.9 2.65 5.9
L. 5 Bl 0.68 0.81 1.8
2. 15 T 0.05 0.3 0.5
3. PrREATT 0.4 1.1
4, T L2 0.02 0.3 0.5
5. PTEAR R AVE 0.34 0.5
6 TrHufR. AR 0.2 1.0
7. raw 0.15 0.3 0.4
8. . Ayl 0.1
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Fig 1 changes of output value of three industries of bamboo industry in Anji county

* 5 1991-2008 F 27 BATIL 2 H B

Table 5 changes of output value of bamboo industry in Anji

£y

~ 1991 1996 2001 2005 2008

= AE
Yk = {E 4.6 9.7 33.0 60.0 108.0
Bk E 1.6 23 4.0 5.0 11.7
I A= 3.0 7.3 27.4 50.0 76.3
= 0.0 0.1 1.6 5.0 20.0

X RFRHBFEFE, Y AREE—rE, Yo R8RS =, Y, R&E
=REIPEE . AR Y Yy Ya X X HHTEDS R, SRR R

U APl s P AN SR — b 2 TR 9K 2R

Y,=0.9356+0.0925X

R=0.9759; tfy4:{H=7.7449, p {H=0.0015; F=59.9837, p {H=0.0045

2) AP EFAE AN AL 2 A K AR

Y,=1.8852+0.7179X

R=0.9939; t &I {EH=15.6150, p {f=0.0001; F=243.8282, p {E=0.0006

3) AL R AR = AL E 2 A 98 R

Y;=-2.8208+0.1895X
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R=0.9524; t fIE=5.4217, p {H=0.0056; F=29.2976, p {H=0.0124

MU LR TR, FTUAE H Ry T, F Gt Eaimid £ s . fr AT B A A0 5 R sh kAT T b
BE: AP FHEAR S 1%, AR S TP 58— P E AR B 0.0925%, & == E
BHN 0.7179%, = M= {HER 0.1895%. £ r B sh#bk ik, H=rWikz, %
R |4 NN e I/ el [ S W= B2 1 ORI Ve (A S E i 3 5 & DO A e AT HE
P55

ML LG HTATELE 22 BT LS8 P R E SE —ion 7 3k, 58 = kg k
J&, A2 BT A A EA W TG e BRIV EE — PP LB AE S I, R [FIAR
IEH LA BT, A3 CAAZAE, KRBT DAL Z I AT g B 5, BU A
EE ST AN A B B, AR B B KR R, R T
BATFIMLRE A Z, SAIMTIER, TR . 23 BA =L, (A
PR F A A A R T 53k LT, Hn R 5 AR sh B oLl A bR e e

4 ZiR 5

BEN PR EORIREE DRI, BEETT R e, H RS ™ i iy K E ST
A, (BRGNP (PP AT se) b9 EERMAL. MALS™ M ATRAR I AL, X
SN T AT A S R A -

BHEFRAA TR, 2H P DS P E 3k, #3805 P i R KA 2%
Wl sh 25V PR S ARREP AT . AT P T AR R, bR R 80%, Hh kSt
AN B A 90% A B, A% e i AR R AR S B A, TR, XR&RY
Wi 53 5 4, BRI SR kb ok g o

BT P =R R, PR R — e, sl T AN Bk g
FITE o AERAT PR T 58 =Pk AR S AN R, R R PR R TR R S5 L R e i, I 2055 =
Pk AR A, BRA S = A A A R IR T R TR

L EATWAE R EZERAKFEAL G LR, S8t e, 7 IMBLE BN, SERHAT
KREIEROEA L, K5 LE BT AARAMRR . Bk, 2H5r s tmrt g s, am
SRHC LT % SR A it o

D JBITMREE AR, IR AERAT IR BRAES 2 E . mdas . BaFEMFE™. L
JRATRFE B B ST o 3 R Se BRI RG], VTR AP B B R i > 23K 3 60% LA L1
#R o AT BN, PTIRIE SR OE R EERY, et = =R RE, HESPT LT .

75



2) IRBHEIIHIN RN S Bk = fo T AN T L2 e, B R8T THUOT
KA LEEHTROR . BN T SRR, G ST R R, AR SR TR AR, AT A
FRLATR YU EE N 0 R BB SO R RS . IR SRR AR A DY s R LR BT R AR
FH&, MAEAS BRI, 58 BRI R X HS o TR AT AT P b B U SE N B e, S i
AR, SREMIE, (TP

3) BRI R S AR AE R IR, 22 BEAWHR MRS AT P RS i, RS ER, S
WG E IR, BTGB, =N a2, (et R R,
BN L E LA

L BT PR EAWT AT AT LSRR R, ADUET LN RIS L T =R L
EAH, 1 H AR E A S H B A R

S 30k

[1] 754K, EEPE. @ BERHEAE RO R Ve R 5 S8 [J]. SR =B 41, 2000(3): 5-8.

[2] ZRLIHE. 21 th g o [ 7= ol 45 P VB 0 s A T 0. 1 I D 90 K 2% 2 R (2 RL 22 R, 2000(6): 50-56.

[3] AR, UEFHTT ST 4 EE[T]. AT, 1992(12): 9-13.

[4] Ziib0g, HE. 2T DEA BEBEE Tolk = Sk Bt ai ], vhIb R4k (B = &8 5E0R), 2009, 39(2):
84-88.

[5] AR, FEAW. KW 2@ T g Rem s, R LIRIEF, 1998,19(2): 125-128.

[6] g, JRMS . WAL BRI DX 7 b S5 46 (1 2K € IR BE 23 Hr- LRI M I [0]. WAL 5 2B e A SCHE SRR,
2009, 6(1): 22-25.

[7] BEARAT. AT E SRS S R BT, BRVEIF R BB, 1995, 23(2): 93-96.

[8] ZM =, FAREN. 2k T3 F kB et 7 [1]. WS SRS 45, 2008(19): 2-3.

[9] ILPH, BdErh. WL & BT T ARSI R R EE (1], 1T FIE T, 2003, (22): 18-22.

[10] Bk, B&FE. LETFVRER=ZREBI]. Mol RHEF &, 2004, 18(2): 68-70.

[11] TS ZHE SR R I]. Wi molk, 2006(3): 26-27.

76



AR AETLE N B 5 X KR

CEV A

i

(ZHEMF, WLz, 313300)

8 FE AGs FAESZTF AR R EIS AR B E S EE ST TRk, SadRErmd
SWEE DR BAFAER F R, KT MASKRI I RS L E TR I TR, A XA ARl R
SRR SR AR B S
XA Ak EBRE: WRSRE

Discussion on the ecological management concept and

countermeasures of the modernized bamboo forests
LV Yu-long, YABG Shao-zhong, LI Xue-tao, PAN Chun-xia

(Anji Forestry Bureau, Anji, Zhejiang, 311300)

Abstract: This paper discusses the theory of ecological economics and its application on bamboo planting.
Aiming at the current problems of bamboo ecological management in our country, the paper offers solutions
of modern management, with the hope that it may provide some guidance on sustainable development of
bamboo planting both in theory and technique.

Key words: bamboo; ecological management; sustainable development
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e R, AT SRR @A . wT LU ST DA N E R AR R i Sa X 7 8 b <%
GBI R SIR 2T G AR, gL ey 17T AR A S RAEE A

5 &4k

VIR I AE S S EEENE N FEIZHAS TR GRATTRNEEELAF RANEE
TESNESLAET ARSI EEAL FO o AP CGRETARAEZR . TARRGEAIAE 20 20 1 J8 D
AR R R CRRTT ARG E ] R M B @ ST AR R AR S T RR SR (AR D T AR AR A A=
BEERTEHAMRIAIE S

e Z T b, PTARE RSz e R B T, RSk, R EEAE G, R A
RIBHIAHRR R RGBS, IS BT A 5 A A S R0 R ) K

EHIRET b, RIS EENZS 5REFES 2, 288 A8, £848, 2R
7 SWHMEBE T TR AR E P A W AT R A 807 At .
Bl 193 BV R IR B E LR4E T, RO

10] BhaE. MM EEA R KR MR 2k [I]. M7= Tk, 2007, 34(1): 12-15
1] E&, Sdz. Wit a st n TR R IURAUR B X 5. T FoF AL, 1997, 16(1)
12] B#Me. MM AR RG], BEHKREIL, 2006, 20(2):35-37

ZE IR

[1] MERRIR, BT, e 0. AT T ARSI ST T FRa R RE[I]. TR M2 RE 2, 2003, 23(4): 25-29
[2] FHTR. AWERERM TR SESRYI]. EFET, 2001, 8: 70-72

[3] BB, A IR 5 EBE TR ZVIRI]. EBETE, 2001, 2: 42-45

[4] SKECH, HF. IR AETIIRI]. A& st R, 2001, 21(1): 4-6

[5] M. XAk n] Bk R R i) AR (] 75 THFF8IL T, 2000, 19(3): 71-75

[6] MITAE. /AREE EREEE REMTHREE R T TFHFFRICT, 2001, 203): 1-7

[7] F5/NE. ATRREEMOL S AR A S PAI[T]. MRLZ TR, 2001, 21(2): 94-96

[8] TJAN, fIEM. BATFEMAL IR, Y70 780 FI, 2002, 21(2): 32-35

[9] HHAEB, BT, SR, & M ATERRZ G K AR W AT — = B PR 2 5% R A X[ T]
[

[

[

81



BT EERE Se KB 5 B4R RPN

W =t R RERIY skE MHSE!
(1. P EMERE TR MO, WL EFE, 311400; 2. WHTA SMHTEER, WL EH, 311400;

3. WiLE BT AR, WHTEM, 3114000

W F WL 5T LB (Phyllostachys praccon)IFFEE . KE. FH. HE. M. A
IR Z5 1, BEPESE 7 2B 8 MR AR TR 2 1 2 EA TR AT AR e AT F AR E
Se )& 4 RPVFIE —ATHE RGN SLATIA] Se HFAS RPN ET TAITFC. S9RKY]. EHT EES
B, DA Se S & s, SFEME N 0.1328mg kg ' (T ), ik & 7%, F¥I{E N 0.0670 mg kg (T
H); HESREZMERBUN, HMEER: Sr7rmesE5Iie@dedrsE. wi e 17
FF) 2 82 8] U A B B2 R BB A ER— T RGN, — 1Ak RS AR R A
53— AR ZERT G TR B ) PTIR R  £ EA B S RO I, R T AT AE R — AT HE R S8 N ST
EEESUR

XA T m RPN

Study on the distribution and accumulation of Selenium In the main organs
of Phyllostachys praecox

XIE Jinzhong!  LIUYun! CHENKan? ZHOU Jungang® ZHANG Wei' Geriletu!

(1. Research Institute of Subtropical Forestry, CAF, Fuyang, 311400, Zhejiang, China;
2. Science and Technology Bureau of Fuyang City, Zhejiang Province, Fuyang, 311400, Zhejiang, China)
3. Forest Bureau of Fuyang City, Zhejiang Province, Fuyang, 311400, Zhejiang, China)

Abstract: Distribution and accumulation of Selenium (Se) in main organs of Phyllostachys praecox was
studied in 8 locations (Chunjian, Yongchang, Xukou, Xindeng, Dongqiao, Wanshi, Yaokou and Luxi in
Huyuan) of 7 towns in Fuyang, Zhejiang Province. The transfer of Selenium in the same rhizome system
of Phyllostachys praecox was also studied in 2-years-old Phyllostachys praecox stand in Chunjian
township of Fuyang. The results showed that Selenium content in leaves was the highest amongst the main
organs of Phyllostachys praecox in 8 locations, the mean content was 0.1328mg/kg dry matter. The Se
content of bamboo shoots of Phy/lostachys praecox was the second, with mean content of 0.0670 mg/kg dry

matter. The Selenium content in other organs of Phy/lostachys praecox was very low and had no significant

EEWMB WA QAR RS T H “E T 45 B VLE A "(M303369), WiLARHET — ARSI H O 5 &
YT s 3 B HR I 91°(2008C32010)
BIREAT #H4E: E-mail:jzhxie@]163.net
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differences. The Selenium content had significant linear correlation between rhizome and other organs. The
Selenium content of bamboo leaves un-injected with Na,SeO; increased significantly after other bamboo
culms in the same rhizome system were injected with Na,SeO; ;the results showing that the Selenium
could transfer to  other bamboo culms within the same rhizome system.

Key words: P/hyllostachys praecox, Selenium, distribution and accumulation
Rk A [ AR A 2 R RR IR O R, SR = 51 R V2 B0 . Bl IR TS ST
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PRI, RTLHHLX A ERMESE . ASCILE 0 T T A Se 1R A R E —1THER
GENLATIE] Se HIFeRE BBV IIRR, it —DIT R w0 R 17 54 (0 1 B SR LB g K 9

1 MR 55k
1.1 SEIRAPRl

L1.1 BTN E R

+ 2005 4 2-3 AEFNLE ST HLE~ETHR 74028 (B2 KEE, FHE, FrEHE.
TAMTEE. TR 2 K25 . BR0E) /) 8 S MAE MFE T ARd, 207 BE 10m X 10m FEH 2
A, BEREHLGE R 3 MRARAETT, BIITAT Qem K5 Bt 13m s, B Rm. 125, 283 @B,
FCER TR, M CECR D, 1T F AT (Bem KA 5 BO . £E IR FEH 73 542 0-15em, 15-
30cm WRPE R RAE LR G KeREMFEM T 85°C ML RIEE, KIS E AL A i 5 2 N
HREII 4 Se.

1.1.2 F—THER G A ST IF] Se R REUM AR

F2005 42 A 21 HEFNLA EHTTER 21 2 FAEFTARFBRL T 6 NN 3m? k58 /)
X, TEFMANX (—ATHERGD PIEET R 2T S AR RS (NaySeOy), F i I
— BRI AATERNALS, RS SIS AR AN (NaySeOy) Ak Hmt iz b, oy FEE=
ANERAL BT I E & & . AR 3 H 15 H GED BRI AR ER AN 1) STAT i il g 2
T, DAk BT J5 ANV S T Al R B ) SZA P 5 AR A o LAy S U 7 A )k A ) B
WA 3.

1.2 A5k

BT 28 Se SRS IR IEFR GB/T5009.93-2003, @ik, N AN E T 5 it km
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SE, AR H AFS-9130 JBUFVE S XOE T2 v AR ATHI: 80mA; JEHUAFIEE
fimk: 280V; JEFALEemE: 8mm; #HUME: 400ml/min; FER#SIiE: 800ml/min; JE T
brde Rl SOy R VTR SRR IAL: 7s; REIREIE]: 1.5s.

HERE AT T S U i [ S OSIHERE IR GOE S A IR AR AR S AT 2 Sen 4Ax Se W & T ik

1.3 HEabE

FIFH SPSS10.0 AT H H AR A HT R 2E S 3 PR
2 R
2.1 BT AR EE SR6E 7T R

MFEATANE 8 B RN & B LT RIOLE 1), R REA—SE R T (WL D, &
&S EmEEZNNZERRR, WSS EERY. ERMRE ) L& AME. F73EE 5 N
B, A A HIRSR Se S & fm, TYIMEN 0.1328mg-kg! (T-H); LIS, THIMHE N 0.0670 mg-kg
(TH). HEHEFZRZESE/D, HEERIK, 7£0.0127-0.0280 mg-kg!'(FHE)Z A {ERTFHIE
FrenE, Se EVTH RIS Bk, XEUIFEI AT &S E T N Py K. Ca. Mg HIFEI&EY
FEM o Y I B A — 3500 R AT A4 B R ORI AR R R A T (4.87 %) > 1T 5 (2.42 %)
>1TH(1.44%) > 11 H(0.8%6) >1TH1(0.5%) . BRI E M S B 7 KRB AAFEZE R, HR2EBIE
SEARVIN, UL B T R AT AR KA — B i AT R A B R BUR/DN, AR T RE R
B MR E W B T .

R 1 @A E AR LB Se Al NaHCO; 2 4L Se & &
Table 1 The content of total Se and Se extracted by NaHCOyj in soil of Phyllostachys praecox in Fuyang

PR F ALl (mg/kg) 45 A (mg/kg)

0-15cm 2 15-30cm + )2 0-15cm 2 15-30cm )2
Ht 0.33940. 040 0.22440. 101 0. 026+0. 006 0.025%0. 012
TR 0.364+0. 077 0.260+0. 147 0.02220. 004 0.02220. 008
i) 0. 3860. 031 0. 36610. 035 0. 028=0. 009 0.02440. 010
Jiti 0.28240.013 0.21540. 025 0. 02740. 005 0. 02040. 003
o 0.29540. 010 0.23440.076 0.03340. 012 0.02140.013
f=gu| 0.360+0. 039 0.26040. 091 0.03540. 008 0. 02740. 001
Zi M 0.3200. 067 0.207+0.016 0.03140. 002 0.02720. 005
KB 0. 486+0. 095 0. 308+0. 054 0. 0380. 002 0. 033+0. 005

Tr#E PIFPRITAC) Se & BA BN, WU A KiE e s, HE. FAATE 2 2RI A
WS Se PIBE NI & AR AT THEIRIVEY)ARPEE 1€ BIRR R A5 2 3 Se ¥

84



R R R, B, WA Se &R 7552 h5H 2 B RAT 2 MR IR B B SR
SRR, AR AR EEE R, S AL, AT Se BRI [AAE, HULR
U Se EFRARTAT ) Se &, (HEHAMER ) Se &M,

fE 8 MR AR, OB Se AR, HUORG ORI, B Se 4 R
Lh b e Se AAERTSOSAE (L& D, RILHHEA Se 4 ST Se & R MMIREREE, B
AT Se ST AR Se A AUAR AR R, WA Se A LR, EATIRICE
B Se A Rt

025 1 0.50

0.20 0.40
0.30

0.10 0.20¢

£33

Se content of each apparatus(mg-kg-1
e content of soil(mg-kg-1)

0.05 0.10

0.00 0.00

g3 i 7Y g 25 [ kv W X & F
C— % fibranch
7 T stalk
C— ¥r#fiscourge
77 5% bamboo shoot
. - lamina
—a— L 3EHHE 2 4 1 24 & Se content of topsoil
--ex- - - HEEHHE R A 2O & B Na2HCO3- digestioned Se content of topsoil

B 1 BTN A B RO R LR AR

Fig1 The comparison of Se concentration between different sections in Phy/lostachys

22 B EESE AR RN RR

TEEE TF y Ry T yss Ty Se R ETHE (x) Se BRI ZMEAH Y
TR B2 IR R 3 K- (AR 2)s AT 90 B (y ) S5 T AT 25 8 (y ) 2 TR 2 M A O 3 B 2 7K~
(p<0.01); TMEFFEI FEIZ AR E R B BT R FE 5w T

y,=0.918x+0.0412(R?=0.2778); y=1.992x+0.0769 (R?=0.347);

y5=0.362x+0.0104(R2=0.420); y,=0.282x+0.0047 (R2=0.571);

v1=3.399y,+0.0239 (R?=0.572) .

XANGERAUESE, VTHEVE N BRI R T 2 18] Se B FRAfAE . BHdasE, M Se B EMZ /D EH M
TR ESRE Se S BHNZ D INMTARGER G THEERCRRN RN GALEBMEAPT. X2
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Vi SRR Z AL o s S5 B (y ) S AT AT AR 25 () Z RIS S 2 2R PR R I E5 2R, DN sl vy
F R E R 7R .

K2 CEMAF G E LSRRI AR

Table 2 The correlation coefficient of Se contents of different organs of Phyllostachys praecox

#4E I Type of organs 1% shoot - leaf P7#% branch P1FF culm PTH#{F rhizome
Y15 shoot 1.0000
WA leaf 0.1221 1.0000
P7#% branch 0.4075 0.2715 1.0000
Tr#F culm 0.7563** 0.3858 0.3986 1.0000
PT# thizome 0.5456* 0.5889* 0.6483** 0.7558%* 1.0000

2.3 F—FTHERSGAILATIE Se I H RN

AR EFTER) 2 FA T T MR R L] T IR, B R — SATAE R AT HER 4t
PN 3 SEAT RIS ATV S 0 S I A Pl 5 B ) AR A U ROR WL [ — AT ME R L W SLAT 18] Se e
P R . B E 45 RO 3)R W] fEF—THERS N, —ITIREFRES LS, 55— RZEF
VESHRAE AT RRI (A0 25 B 5 AL B ATAR L2 B RS I, TA B TR (LR 4), IXIEW A
— VTR RGN BT IR EBEAT B AR, HLREE SRS B RIR, Al R RBEBAHNIE K. F
NHCAERTRR, AT T ATHER AN E AR, 8E S A AR, BETRRATAR, Se JURAE R —ATHER
GENREATELS . EIREGURETRL, TR E SRR, RN E SRR . XS e
BRI HIASC R BB O — B0

R 3 AR R — AT HER GE A 55— SEAT R ECZEATIE SRR AL AT 5 A4 - AR e sh 2
Table 3 The comparison of Se content of the same bamboo between before and

after injected Na2SeO3 in another culm of the same bamboo rhizome system

NX G5 TG R 71l & Dosage b Eﬁﬂ.ﬂ @EE. W Eﬁﬁ.ﬁ mHEE
number Se Concentration (mg L) (mL-£E) efore 1n]ecf1ng Se After 1nJect}ng Se
(mg-kg™") (mg-kg™")
1 1500 5 0.3176 0.4764
2 2000 25 0.4443 0.9158
3 2500 15 0.2264 0.5354
4 1500 5 0.2976 0.4598
5 2000 25 0.4383 0.9082
6 2500 15 0.2368 0.5584

®4 R SATHER AT HE RGN 53— SEAT R ICEEFTIE S 0 I H S B4 Al S B AR A T 22 A i
Table 4 The analysis squares of Se content of the same bamboo between before and
after injected Na,SeOj; in another culm of the same bamboo rhizome system

A S R Rl H B7 FiH PfH
21 ] 0.299 1 0.299 11.054%* .008<0.01
HN 0.270 10 0.02702
¥l 0.569 11
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3 Zik5iTie

() FEETRTASRE S, UAITHE Se EHRERE, HUIONTH. 1% Se s £RITRT
i, XONE Se MTAHIRE AR AL T BRI

(2) TTHUTATHE Se SR ST, TSR E M Se S EZIMAMAA R KRR, IEL 717
HEME N BRYT AU YT 2 18] Se B FRIIMEAE Sigkids; 175 Se & B S1TAT Se & B Z A7 fE W] B U4k
PEAOS, IO E AT 5 B R Ot 1Bk

() FEF—ATHERGA, —VIREFHES WG, 55— REEFRESR TR A B & BT ] 2
fIsg N, UER T AR ATLE R AT HER SN RS AT AR, AT R E SR, SURANE SR

(4) WIAUEITBAMTHER g P 18t FAHIEE R R T BOE R Se AL R R EREOR
ASCRAEGT B, X E— P RGNS AT IR R il 5 0 RARFRE AT T R b, Wik
BHZL, BROMNES, DAL EREMKEELIRY L, 0GR T SRR 7Se FAL HK7m b
BRI et — 22 MR AL 7T

22 3CHR
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K BBATAT M2 R B AR 2R 7 I B Bt 5L

A2 AR R 2

(1 P EMFBEET TR ST JE5T 1000915 2w FE AR R 22 6F 70 e ME s Mol BF ST s BH 311400)

B E AUTIOEI 8 AN O BT 3 AT MR, JLIE 1%NaOH flii ). REEh . A
M- CRFA YR . KRR Koy, RS & 6 Mabr, JFWIX 6 MEREEAT 77 Z 0 tslin 5
JE 7= s I R K SR B R BT A AR TEBMRIREIAE R 7B S5 RERW]: (1) f s
T o P IR - L BEAT 4E R . KRR 1%NaOH e, REM Y. Ko K LR RES
BN 46.23%. 22.73%.  25.3%- 5.99%- 1.34%F120.73%, AT 24 OIS B 4N Rk
(2) A2 1%NaOH e 248 3R R BE & B =38 A2 A7 72 235 B 0.1 ZK-F IO 22 57
BRI 73 BAE P H R o B35 72 5, (HAMAT R Z R UK. (3D 1%NaOH #li#RY). 2T 48R
EE.ORREE. K. EESE 5 MR SGEE 71709309 054, 0.71. 038, 031, 0.70,
S B R A AL P . K A A R OGN B BRATRE AR A, R JoRR A 7 i
XS R AT A 2 B BRI o (4D By BT AT AL S By S P TAT AR SO i PR A 5 U)ok
Horft 1%NaOH #3240 5 A A AT O i R Ab 45 KA B35 UG, 4R 43 S EEHF I 8 0 23 1EAR
Ky B BRI L 0.1 KPR, SETFmERETFANRG, EES W20
FIEMR, 5ANFFEA AR AL 8 2 5 0.1 KPR G

I PL BRI, Ry AT R BT G AR R XATAAL S B % NaOH filiiR ). 274k
RN IR S i T AT P R, XA o AR A S BT R RIS A K
LGB SRR RA R Ty 5AK 78 MBCEEE.
XEIR AT MRSy RS IR

Study on geographic variation of bamboo wood chemical components

in Bambusa chungii
YANG Xiuyan" 2 FU Maoyi?  XIE Jinzhong?

I Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, ;
2 Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Fuyang 311400

Abstract: Bamboo wood samples used in this study were 3-year-old culms taken from 8 provenances of B.
chungii. All 6 traits including 1%NaOH extractive , benzo-alcohol extractive, cellulose lignin, ash and
pentosan content were measured in this study. ANOVA of chemical components and correlation analysis
between chemical component and growth and form trait were conducted. The results showed that (1)
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bamboo wood of B. chungii is a good material for papermaking. The mean of 1%NaOH extractive , benzo-
alcohol extractive, cellulose, lignin, ash and pentosan content were 46.23%, 22.73%, 25.3%, 5.99%, 1.34%
and 20.73%,respectively. (2) there are significant differences between 1% NaOH extractive, fibrin and
pentosan of B. chungii from 8 provenances; benzo-alcohol extractive and ash content had no significant
difference among provenances, but had significant difference between individuals. (3) The heritability’s for
1%NaOH extractive , cellulose, lignin, ash and pentosan content were 0.54,0.71,0.38,0.31 and 0.70,
respectively, and moreover, the ash content had a increasing change pattern with geographic variation from
west to east. The bamboo wood chemical components were affected by July monthly mean temperature,
annual precipitation and frostless days. (4)There was a tightly correlation between chemical components and
growth and form traits. There was significant negative correlation between 1% NaOH extractive and culms
per clump and node length at DBH, whereas there was a significant positive correlation between fibrin
contents and bamboo wood yield. Ash content had 0.1 level negative correlation with height and node
number under the first branch, and significant negative correlation with clear height as well. Pentosan had
significant positive correlation with DBH, but had 0.1 level negative correlations with culms per clump and
length at DBH.

In conclusion, B. c/ungri is an optimal papermaking material. The provenance selection can be carried out
to select optimal 1 % NaOH extractive, fibrin and pentosan content and individual selection suit to select
optimal benzo-alcohol extractive and ash content in B. chungii. The correlation between bamboo wood
chemical components and growth or yield traits will provide an advantage for combining selection of timber
and growth properties.

Key words: Bambusa chungri, bamboo wood chemical components, variation, selection

WEGE AR TN AW R, M BT EE . B, JE28 3 A0, @aRERHEsIE &L H
R ETFREMNFEE, MTMA4ES RS ESHMHRAL, 4R 5EG, LEOVHEAE
A s AR H BT, FATRET AR G K CRe A G AT WS AR SR R o B BT (Bambusa
chungii) J&F YT )& (Bambusa), HATIVJE (Subgen. Lingnania) , TR E EEZKMNENTF, DA 2
WIEF T ZANE X VPG E ML) 80 £77 hm2, bRy TR EK . 2R A
FAEE, A, PrBEE, PIMRe, PIPEDR, HURRE IR, RSN AL BONTRL T,
FEER . R S T ) EE R PR AT R T R R

Py AT AEACHEE DR, PR, RN REBGEACERIE 4. S BT AR FIR AT AT R ) S AR 3R
A Tl BN . SABHTERY], #3547 PRC - APMP iATT LA EUG 2 . AT 4E45 & o
FERF I AT 20T, & BRI B LE 7T CASR mRob B AT AL S LR HoO, HOEE A BRI, AR AL 22 B
73S AN H R I AR ML RE O B R AR, RS HAR B, R A TEMEERER. X
ARIAVEREAL AR BT TR ], MBUEIRE B Z B3R R, 78 P XA AR 7 RAFPE & 14T
55— Zobel"WEXT KIEFAHIBE F P AL, AR B2 2 AR b, i HLAE KOS AV B SE i 2
PR, e AP A % R I K R A2 AT R . AT LU BT B At B, S AT AL
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JR o> B IEAR A SR, IR R SR KRR KGR AT R T, A ek AT g s &
AR 5 AR A PR R IBG £ S AR L R AR

1 MBS
1.1 #%}

PR E AL 287544 B ST s UMK o 26 AR ey o B RO R 22T 72 B S Ay ok T 72
BT IITO" H [ g 7 APy TR SR 4 8RR AT 70 " 300 H 41T 2001 SRS AR R 877 ) R IR A 1
UL, WISMET 2 BIR AT A AP 3 A 8 ARG SR RVEA R RARRS IR 1. |
A AKR BN e 4 XA T, 3 RER, 12 BR/B X IEMCRIIBERITIEM I TTiE, BT IE R b
NERGE . TR RE LT R . AT 2F . A R bR, R BT R AT 2 R A
PH S0 m PA b BEEA (PR Z [RIBEBSTE 200 km LA b, DU Sk G AR Q0B SR IS AR R 1 T etk .
BIGMCR 7, ARATEE 3 mx4 m. (56 BRI LRI T

Rl 8 ATEHURAE S AL B N SR AT

- sip s b o3 1 W & (A D U = o3 T S A B3 T R =53] 1 S 12 D R T o0 8 .|

/m /C /C /'C /C /mm FE1% FD/d
?E‘iﬁm 110°30"  19°50’ 35 23.8 2.8 12.1 28.3 1676.4 85 365
f‘?\lrf? 108°21"  22°49’ 90 21.6 -2.1 12.8 28.2 1304.2 79 360
f‘ﬁcjfﬂi 110°30"  24°46’ 135 18.9 -2.1 15.6 23.0 1949.5 79 309
f‘ﬁéfﬁ 111°33"  23°30’ 25 20.8 -3.4 11.2 28.6 1420.8 82 355
rﬁ;'?/;% 12012 23°50’ 90 20.8 -3.9 13.5 28.8 1785.4 80.2 310
f‘%;\(ffﬁ 110°55"  22°21’ 167 22.8 -1.8 13.0 28.0 1800.0 85 340
r‘;‘éﬁ 113°52"  23°17’ 56 21.2 -2.2 13.2 28.2 1967.2 78 359
f‘ﬁgfﬁ 113°03"  23°31’ 100 21.6 -0.6 12.4 28.8 2173.6 78 351
1.2 BURE R 58 J7 ik

TR, Gk B 3 FAANME P AR IEF KT, S R4 6 bk, 3t 48 1k,
TATAT RSP HARAE], ERSk. 2 AEREER, Mofe (1.3m) KCA LA E T EAHE 30-40cm CRHEE
AFED KITBL S RiclE AR AT R s WIS G AR JEUR A 7 32 B S pm 2 A
A2 AL BEAT I SE S CEBg i AR A R AENE D -

M By BT AAS R BRSSP P B HEAT T7 2200 b« A2 o015 i 7 s b B8 K < fe 25 A FA
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Ko Ao HAEK . TRRYIREIAE R . B gt 7oAl SAS8.0 B - A %
FEFF 5 K o

&R0

2.1 AT MR R B S AT

2.1.1 R T R

K EATAT A2 18 o0 P BT AR WK 2), 1% NaOH SR Y4E 7 ) () 22 538 1) 1
0.1 K RERRE, R F P HE N EZ R [FR, 1% NaOH ¥ it 248 7 Hh alik
FELET 1 A TR BRI AR ARAR N, SRR 1B KRR SRIAE AR IR ) 22 5 LR (LR
3), WIPREEHSEILE) VU R T A AR e R EIE F] T 20.59%, IXLEAR F iy M A FESR AL 1R

%Mt
R 2 AR OB AT B TT T

E{=gan FHIME A e iE 5 R PRt 22 F & FEHEAL S H 2
1%NaOH Hh#24 25.30 23.7-26.46 4.95 1.25 2.18+ 0.54
AR HRY) 5.99 5.61-6.44 12.87 0.77 0.37
THR- LAY R 46.23 43.68-50.87 4.42 2.04 3.46* 0.71
KE 22.73 21.31-23.94 5.81 1.32 1.60 0.38
KAy 1.34 1.07-2.15 185 0.25 1.44 0.31
TR S 20.73 17.33-22.94 6.82 1.41 3.31%* 0.70

TE: o, 3 RIAGRAE0.01, 0.05H10. 1K P25 83 ARIERI g fE )18 e .

2.1.2 4R RRMRERESHMEEY R 0227

AT T 2 7 MO BT (2P 4 3 BT, P ISIA B 46.23%. LF4E Ay B (7 B £ 4t JEURH AR
R EZARER . MR LPYER LB, PTREIA B WA AT Rl & 2T 4E R & S AE ™ Hu A 1)
ZERIRB| T BIEKF, TEr=H R 2% 5 1 AR AE 43.68%-50.87% 210, HZ 7%LA b, H—E ikt
Gl

AR EEMBFR . AR RHFA SR, Ha R mIREE R HI5R AR
i, ERFLIM ZIE . KRR R ZERIFAEE, HPEEE 22.73%, BUEEZHEAKR,
1 21.31-23.94%2 8] o IX—HUEEVT HAE Y R U AR, TS0 ASEOING =/ 14 Fhbt TR o
ZH 14 BT R RIAR RSB 24.99%.

K BT R MR & BT 1N 20.73%, A2 Ta ] 17.33-22.94%. 28 BT 7 b I RN & B I 1E
FZEFFAKR, ABLET AR MR B P 1 A LA 5 R, 70 )ik B 8.65% A1 9.77%, Ui W% ik
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PRAE BRI (A8 538 2 LRI R
2.13 KOHER

Ko e e (R 22 A RIS BB KT, (HEAARIE AR BOR, N 1.07-2.15%. EIERLTZF,
R3Sy Bm S R R, FFIE TS, BRI AR R, TSR K S R
TARM . B AT SR 1. 34%, AR H AT TR BEEAT MY CFEDy 2.50%) 10,
TR 53 & AL L N B SR FEAR K, T DU b b 28 5 R BUL B 14.08%, 1) AR T ™ A2 7
R EIL 30.02%, XA AT A RS . TSR 5 TR B, W AR
RO R BRI AT MY 5, DAGRIEXIR R BT 78 20 FIRT o

3 OB BT VEIRAE 7 M P9 AR S

FAHL 1%NaOH $ilFEY)  SREEHhIEY) RN VSN PLIENE Ky

YIME CV% ¥E CVv% HE V% ¥WE Cv% HE V%  ¥HWE V%

FK 26.31 3.65 5.90 16.1 44.72 1.68 22.26 6.29 21.58 0.71 1.26 8.13
GL 25.68 5.72 6.44 7.45 47.69 4.28 22.58 5.36 22.09 3.07 1.29 14.08
HJ 23.81 7.43 5.65 16.81 50.87 3.09 23.87 1.68 20.76 8.65 1.21 9.41
HN 26.46 1.55 6.01 11.65 45.5 3.74 23.6 4.87 21.06 9.77 1.40 14.23
NN 25.26 2.34 6.12 2059 46.16 1.73 22.21 4.59 20.42 7.83 1.22 5.84
QY 23.7 3.88 5.61 3.74 43.68 2.95 23.94 6.22 19.29 4.53 1.48 30.02
XY 26.1 6.51 6.07 8.24 45.75 3.98 21.31 7.84 20.78 3.13 1.37 17.48
ZC 25.04 5.79 6.13 9.62 45.48 9.26 22.05 7.85 19.87 3.06 1.50 22.12

2.1.4 PIAMLSERRGT EORR N AR SR

) — VAT B AN R B A PR FIAEAFAE AR 7 (L3R 4) . 1%NaOH FliF2 W AR 2 I IE T FTH
S E 5 W45 2 A AE 2 B 2 2 S, HAR AR WIE AT AT A AN R A B R A . e
1%NaOH il B4 £E 2 B AP R, 3 5 RARA IR AT T DUAR L o A 2R IR B A 3 1) B ey
THEE, KSR RIS BATIR S SR, HEARRE, 2 ETMA R ETTAT I
[ I35 — BRI, AT R AR T AT 10 XA e i 38 /N T JEL A 7 i ) A ) )38 S
&, XA I JE W R .
R A4 ISR AL AL 22 4 53 A8 S A L

1%NaOH Hl#2 PN T R- 2 B 4T 4
K& Y ix TR B
) i % -
FEERIME 25.71 A 6.00 46.44 22.02a 1.36 20.55
2 #41E 24.83 B 5.94 46.36 23.61b 1.33 20.91

H: KPR AR ZER R .

92



2.2 B AT AL S B D38 A 15 ) B st R A S A

W 222=(V- V)7, (F, RP= 5 26, 7, 0807 28) THE = S 7). Jrp 2R B R4
PRy 22 KT 7 2t LIsAL 01 R SUE BB, BRI TR A . 1%NaOH $ilifed. F4eR o= .
REEE Kor. RS R 5 MPIRET SG8% 717079075 0.54, 0.71. 038, 0.31. 0.70. Hrhef
WRER. RS RIS SR Esnog, ERRCRR: 1%NaOH i) 52 i 45 i 14
P, ARFEMIK A& Lo e e 5

RS BRI ITMEIR SR T 1A G R 5

214 iz W FE PomiRiE FEWE OMXNEE LEM 1 AE 7 AYR

Longitude Latitud Altitude AMT Min T AP RH FD Jan MMT Jul MMT
c
1%NaOH  -0.465 0472 -0.16 0273 032 -0.496 0.686+ 0323 -0.178 -0.241
2
KA -0.437 0.062  0.246 -0.285  0.067 -0.144 0.026 -0.084 0.565 -0.767*
g - 2B -0.106 0302  0.224 0372 -0.437 -0.052 -0.066 - 0.552 -0.232
Aot E 0.784%
ARE 0.24 -0.087 -0.301 0.035  0.308 0.322 -0.195  -0.164 -0.06 0.181
K5y 0.6332+  -0.2457 -0.0486 03367 04945  0.6914+  -0.0968 0.4374 -0.1188  0.1483
I -0.4578  0.0937 0.0202  -0.3575 -0.1257  -0.3801 03924 - 0.3080 -0.6221+
0.4336

T o, %, +RSIMREAE 0.01, 0.05 F10.1 KFAHGESE, FF.

WA 22 BB R T RO SG T AL, Ry S B R T RNAE A R B 2 B 0.1 KT
MIIEASR . Ko SE FER IEAR SR MY, Ry ST AT A o5 A Wi A 0 B 1 T J8 m ) s B A A
AR ERETLHEMIARZENINR, 5 -BERINK . dAEMR 4R S BRI AWM
RV & KBRS RPES B hlS 7 AXIRERIRZEA 0.1 KTk, WTREZE
Z i ANEE AE ARI, 2 m A AL A SRR 5

25 MR 54K TRBRIER AR 4T

HeEVIRAEAE 32 2 2 2], oh T2 DR B AR A PR ] 4 0 R e R, SR — R HOAR Rk
N T T MAC R r BT T AR RE BVEIR A LG &, 6 PA_E AR S e AN Ao AP
R ANFHEL BUR R BN R AL AR BEAT 1 T AHSGrHr. thReh T A H
1%NaOHHiHRY) 5 M AT A AR AL SR A B35 UG, DRI ] AR A AR08 i 42 Ak e i
AT T BRI AR BRAS AT 1% NaOH A PR BEAT A1 - 214 3R 5 S AT DB BT (235 IEAH G
BB REZIR ATV M e g 25 B Rt EATA = B g I Tk A ST e KA
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BEROKCFHAR, SETRERE MR, ZRXRNAESTHRANSESAR. TR
oy EEAAAE T RT3 2y, FrCATFHE AT 1 2 T MRy S B R Sish, IRERE S A
SR IEAR, 5 A NFFEOR AL 5K 52 525 500, KPSk o0, ISR B S s AT AT A2 A7 K/
AR TP IR R &, T LB IR 1 AT A SRR EGE AT A A 5

®6 MM ER T 5K TRBMRIRIAR G 25

T R ik £k LNSER AN B4 iy ORERS
1%NaOH #i1
-0.4351 0.5581 0.2619 -0.7552%* 0.3239 0.5851 -0.7254%*
Y|
PN 0.1878 0.5533 0.5462 -0.3610 -0.0324 0.3342 -0.3926
THER- 2 FE 4T
! 0.7733* 0.5662 0.3616 -0.2919 0.1581 0.1620 -0.0134
ity
KE -0.1180 -0.4550 -0.5947 0.3081 -0.4214 -0.4492 0.1634
KAy -0.2594 -0.6062 -0.6239+ 0.5741 -0.7079* -0.6573+ 0.5376
TR b 0.0890 0.7512* 0.3051 -0.7464%* 0.5134 0.6129 -0.6993+
3Z&R 5T

TG ARE TR E 7 S A&, AT F IS AME RO TEF R, Bl TR AT AL T AR FE 2R U181,
ZME, BERATITMACE S PPN IR - CBEA4E R . RE . 1%NaOH #life#y, e, K
Gy R FENE S BN 46.23%. 22.73%  25.3%- 5.99%. 1.34%F120.73%, 27T T4 hHBONEH
IR SR,

WEFCAORIL, B BT AT A 5 1 3 AR A R A ] A e M /N T 7 b TE R AN AR ) (938 e, IR
FIHFZMIR /N o A2 o 1%NaOH iR £F4E 2 AR NE & & = F 75 P~ Hh A7 7E W2 50 0.1 /K
R ZE S, & T IT R I R . R R SRR Sy BRI T 2 2 S AR ) ) 22 e B AT
BT FAIRBNTCIEEAE ), T IX R R B RAMA AT ot S5 LAR
1%NaOHFRY) . £F4EZ &8 RER SR Ko NS 85 MR SGsAL 7153 71 790.54, 0.71,
0.38. 0.31. 0.70, 2 &5EaEnR s M FEm] . KA B2 R QTR I p s PR . PR &
To G 227 7 SRR B BT AT AL S B A BOR BB

¥ ATV B ST AR K SR VIR A B D) GG . i 1% NaOHAM Y 5 M A 4R iy
ALK A B AR, YR SEHTE RA BFIEMXK, Ko 572K R 1 #R0.1
KPFFARS, SN ERRE ARG, SR EIEE B, 5N AR AT K
B E B0 KPR . XM KR RIA M T 5EK 78D RIEEESE.
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BTG EEEGEARL S RZERME TR R

FUHE G BRI FHL R

CH AR AR 22 F FE e A MRV ST, WL = FH 311400)

W B 2 Li-6400 @ #E X6 A M Lh 2 FE@ENT (Phyllostachys heterocyela H. de Lehaie)
ARG, WEE B, e fhg: (LRC), FHAEHIZ A LA ERER. &R XM
EHATECEEZE ( Pn) HAL R ARG L, IEEHIAE B 9: 00 24, 4 4.25umol'm?s!;
KIFHEETEFR (Pypnax ) 9 9.18 umol-mr2-s7! Yt 4zt £1 (LCP) 2 14.93 umol-m2-s!, S Al £ (LSP )
4 812.58 umol'm?s”, FMETFHE (AQY) 4 0.053, KILHERIIISCHIHEE 1. WAL RE D
TR B, S AT Pn HARAGH) B A AR AR RRE (RHD >FHE (Tleaf) ><fLSFAE
(Cond) >)GIEA kasS (PPED).

R LA AEHASHT AT

Study on the photosynthetic characteristics and Their Relationships to Environmental
Factors of Phyllostachys heterocycla H. de Lehaie

LI Ying-chun, YANG Qing-ping, CHEN Shuang-lin

(Research Institute of Subtropical of Forestry, CAF, Fuyang 311400, Zhejiang, China)

Abstract: The photosynthetic physic-ecological characteristics of two-years-old of Phyllostachys
heterocycla H. de Lehaie was studied by LI-6400 Photosynthesis system analyses. The main results showed
as follows. The net photosynthetic rate (Pn) of leaves showed the one-peak type, and the peak value was
4.25 umol-m?-s7! at 9:00 respectively. The maximum Pn of leave was 9.18 umol-m=2-s-! under artificial
condition, the LCP of leaves was about 14. 93 umol-m?-s!,the LSP about 812.58 umol-m?2-s’!, and the
apparent quantum efficiency was 0.053, these indicated the 2. 4eferocyc/a had strong ability to utilize weak
light, and extensive adaptability to light intensities. The path coefficient analysis indicated that the diurnal
variation of Pn had significant correlation with relative humidity (RH), conductance factor (Cond),
photosynthetic photon flux density (PPED) and temperature of leaf (Tleaf) were the important factors
which affected Pn and the order of effecting ability was RH>Tleat>Cond>PPED.

Key word: photosynthetic characteristics; physio-ecological factors; Phy/lostachys heterocycla

AT (Phvllostachys heterocycla H. de Lehaie), Hl&REEYT C (PTRERESRDY O, @hifT. A
o CCHEMRTERED) O ST HATHT QR S0k, MNAEL AR A K
— BB AES: AR g i, RS REES AR, SAEKTFEEE, HATHE TS =ik,
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THEAE, MUBAWRERWENE, ERZE BRE &SR T Z M.

FEL G AR S HL R DR 2 ] 5 A B B A HE 1) B, B R R A — B AU M A
Z—, CHWZWIEX BT (Phyllostachys edulis) 3. T (Phyllostachys praecox) W, G477
(Dendrocalamopsis oldhami) VNV FREPBEAT THEFC, SRIMT H B0 a6 & R 7 T OB 50
WA WARGE o BTG IR KRS E , B S BT — R — 2, BT S IEEATE
AOTFRY], K7 SCRGRFEM N AT AT 2R ) F R, AT RS B AR A
ATRE G, ARG . IR LB X R OGS AR eI S, H AR (A 2 B A B A 3
- e VR IR SO0 & AR PR BEAT TRIESE, B N AT BN AL R S B AR .

1 MRS
1.1 LAk

BT 2008 4F 5 oAy 7E H L AROLL R Bt SV s MOl BIF 98 BT 20 0 4T P 2 T 7 (BT A R AT
WIS X A E TSI 16.1°C, M <IE-14.4C, s < 40.2°C, 10°CALUR 5100°C, 4T
BRI 232d. FFEIREKE 1426mm, FEKEREZ TR, 78 HAEMET R, SRR
B 1392mm, FPHMIREE 79%.  H IR B T4 0 1995hr,  Ja oS0 AT 1) 00 ey i % 1 2
PR S o IR G K B BIRD B s %, )2 52 80mm LA b, pHAH 5.5, AHLIE & 43g-kg !,
JKA#E N176.54mg kg 3% P30.12mg-kg!, % K307.494mg kg .

WIS PT MO 1 AT R A BT 2 Sbk s i, #4273 5.0cm LA b, 7738 3.62m. EE
B IR R RN 25 sp R R — ks IR 1 3 S =UORIRIVERA N Py K

i
TGRS 15%MEE, BRI 0.2kg: FRIBFIN, HETHL AR,

1.2 BFR

oA E I 2 R 35 E Li-cor 2 7 4E 77 Li-6400 Yo &l 2 248, FENEIRRA: $aH
R (Pn), SILSFE (Cond), MIIA COKME (Ci), ZABEZE (Tr), HAKSEZE (Vpd), F5
IR B (Tair), MR E (Tleaf), KAMMEE (RH), K5 COWKE (Ca), & TEERE (PPED)

Vv
&,

1.2.1 &R HZR

FEA AT N R A CHE R 5 b R A), JBEL 2 BATHIEE 8— 11 sk EAR PU R AL IUAN T )
FIBSk L5 3 B3 4 FrohREM- AT e & IE, EE =, M 7: 00~17: 00, EERE 2h JIl5E 6 AIH
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TR FIHREE (WUE) 4381: Pn/Tr (umol © mmol™)

1.2.3 &R Kt

A 10 B AA M 78 iEE . SRR Li-6400 2141 CO, SAR AT A 20 5 sl 2, e
3 B B 5 B N 2000, 1800, 1500, 1200 1000 800, 500, 200, 100. 80, 50, 20, 0umol'm 2-s 7',

WsE i Rgeihlnt RN 30£1°C, CO, MR EERAIXHE FE 354 HARIRES .

1.3 BARGH T
1.3.1 St 7 i £ 8 A

DUGE FIEERE (PPED) AREH. $tE3HZE (Pn) HNY\HIA Photosyn Assistant 32l

e ik (Pn-PPED BhZk). KE TR Prn=P

max

(1- G "7 ) 8l & Pn-PPED Hi%k, Hrf
P NIBFRNEHE, GNRMETHE (AQY), Co NEETE FEEHHERET 0 Mfahs. it

AR, AR EIFR=0.97), REHTFRiHE LCP: LCP=P

max

In(C,)/®, 5 Pnik

B Prax 19 99% ¥ PPFD Jy LSP, M. ZSP= £, In(100C7)/ D P,

132 ABRASFHEFIOLEERHKRN

AN E BUE LT E R, KA Excel #1 SSPS15.0° it 43 4 AF e 0 I e it 47 AR ok 4y
B 3B Z el HREL 73 .
2 RGN

2.1 AEEHBPHZN

TERERAR S, HARZAE PP rOE AR HAR (L 2R (B D B4 7: 00 FFiGEEE PPED
30, Pni&#E b, FHAE9: 00 /247 HHIIEAA, 24 4.25 umol'm 257" ; 9: 00—11: 00, *4 PPED
4k BTt AT Pn BRNEEES, 11: 00 LUSKES PPED B MR, Pn 484 R, %) 15: 00 /245 Pn
IEFIME, 4 0.43 umol'm 2571,

BT U e & R ) E ARSI e SR . SR WRE R COp IR E S — R
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Figure 1 Diumal variation of PAR and net Figure2 Diumal variation of Ci and Cond
photosyntheticrate of P/y//ostachys heterocycla H. de
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T s 5 Y 40,
P 2 - -
ey 3 L5 30
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7:00 9:00 11:00 13:00 15:00 17:00 7:00 9:00 11:00 13:00 15:00 17:00
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Figure3 Diumal variation of Tr and Tleaf Figure4 Diumal variation of Tair and RH
40 45 [
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—— KA
410 13 0 ;
T 400 255
o = B
2 E 300 P o
2 g £
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360 {05
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Figure5 Diumal variation of Ca and Vpdl Figure 6 Diumal variation of WUE of P/y//ostaclys

heterocycla H. de Lehaie

SR A H AR, IR EEAR . Z R AE A ASREE t E B AN R A H AR A R
AR SE . BV R AR S T AR F S W 2 2 6 fis, M 7: 00 2] 9: 00
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i, Bfi% PPED 400, Tari 7Hi, Cond HUEME K, Pn fEXE AN ELT &, HFAERRZ M CO,
ffif3 Ci iGE FFE: 9: 00—15: 00 B, Cond Z#i7AL /N, Cifgt&Fhemr: Tr iy HAR A & 5 il
2, T 11: 00 B A7k B S{E 1.94 mmol m?-s', 2 J5 2 FRFEaH, KAEZEMBHERF Tr—
0, 13:00 WA HIAE N 3.98 mg- L'y RH/ER E7: 00 Femr, B, SUEITEE, 15: 00 FEIREMKA
SRJ5 PPED Ml Tair NF¢, RHPGETHE (B 4); KRN ESE, CatifRm (K5, MEH
Yota e HIEAT , CaiZ 8 A, 11: 00 LAHT Ca T RERIE R, ) 11: 00 F£ KA 381.05 ul- L,
BERRFKT 4486 ul'L!; BJEHFTETE. WUE HAR L5 RH — 2, =14 4.80 umol-mmol-!
HILFE 14 7: 00, 9: 00 LA BT Tair W3 & F 7+, RH FEME, Tr 28 EJH, WUE FEEBIE, %1500

%2 H K E 0.77 umol-mmol! (& 6).

2.2 StE1E A N 2%

FHC B 21 05 6 YR 13 5 A R 6 & 25088 5 5 B 1 I 5
e e (| 7) A%, 24 PPED 7E 0—200umol-m~ | EAER/ (ol +m 2 s

2571 JE A, SR AT P JL PR B T, 24 PAR #5400 | 900 ] *

umol-m 2-s™'Pn L FHIE B/, AT 0
ROD
JEAME R (LCP) « JBHIAI S (LSP) FIRME T4 ]

3.00

% (AQY) RIFHMIES RN ETHARI. HR 1 | |, |

[ [T I
{ >k -m " 2-g” 2] 4 M FIEEZE/ (umol s m 2+ s™D
A, AEATH LCP N 14.93umol'm 2s ! , LSP N m i e

812.58umol-m 2-s™ !, i AR FEAT YIS N RE 77 HOME EE 4N, K7 fa AT i 2k

Figure 7 Light response curve of Phy/llostac.

I 58 % B e J1 8855 : AQY 4 0.053, 5t K A 78 (P o)
N 9.18 umol-m 2-s™1, ¥ et H B AR FE AT R FH 95 e 785,

R 1 APDEARIES

Table 1 The parameters of light response curves

heterocycla H. de Lehaie

LCP LSP Pmax
AQY
umol-m 257! umol-m 2-s7! umol-m 257!
14.93 812.58 9.18 0.053

2.3 AFASE TR SRR RN

231 BRDLEEER S TRABASR T HHER ST

M 2 BRI B 5 R BEREE 1Y, YT Pn 55 Civ Vpdl 2475555 %, 5 PPED. Cond. Ca. Tr
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W R 5 IEASC . U1 PPED $95%, Z ETE, AT Po BEZ TR, PEBEE Vpdl. Tr il
AT RIIILR .

2.3.2 RLEER 5 EEARAESRE T8 EH5HT

N T RS A PR AR RN, K Pn 5 R0 R I e B0 AT B
HoHT, SRR R R
Y pu=—8.949+54.429X ¢0n+0.072 X i+0.210X7100.0008 Xppr  R2=1.000, F=100811, p=0.0024
BRI A DGR B T AR R KT, HABERGMMEHE GR3), KU EAF BB EE .
R Y Cond, RH, Tleaf M PPED 4 /™[] -, 15 W 520 6 FH AT P 1H 224k () 32 24 B A= 35 K] 12 Cond,

RH. Tleaf. PPED.
R2 PO EEE (Pn) KRBT AR RS

Table2 The correlative matrix on photosynthetic rate of  A/y//ostaclys heterocycla H. de Lehaie and its effective factors

21 [A] HEH  RIALT KRR COo, ZEB#E  AXE MR KRR KRE kETE N Co,
¥ factor Pn JECond WHECa HETr JERH% J¥ Tleaf ¥ Tair 2% Vpdl =PPED K& Ci

Pn 1.000
Cond 0.968™ 1.000
Ca 0.305" 0.193 1.000
Tr 0.607" 0.755  -0.458™ 1.000

RH 0.214 0.088 0.989™ -0.545  1.000
Tleaf 0.025 0.083 -0.915™ 0.576°  -0.935™ 1.000
Tair -0.164 -0.094 -0.967" 0.475°  -0.970™  0.980™ 1.000
Vpdl -0.102 0.015 -0.969™ 0.602°  -0.989"  0.960™ 0.968™ 1.000
PPED 0.876™ 0.946™  -0.129 0915 -0.227 0.371™ 0.213 0.319° 1.000
Ci -0.535™  -0.596™  0.165 -0.556  0.251 -0.350" -0.212 -0.375™  -0.611" 1.000

T3 OLEERMUEESWAHE

Table 3 Observational values and simulated values of Pn

P[] WEIE (umol-m2-s°1) 1A 1H (umol-m2-s1) WA RE
Time Observed value Fitted value Fitted error
7: 00 1.56889 1.56819 0.00070
9: 00 4.25111 4.25107 0.00005
11: 00 3.10500 3.10439 0.00061
13: 00 1.26911 1.27106 -0.00195
15: 00 0.42686 0.42321 0.00364
17: 00 0.73711 0.74017 -0.00306

HE— B XE A B AR R J LN E TS5 Pn BT RAHSC R B0, ATAEH (R 4), BFAT Pn
HAR 4k 5520 K ¥ PPED. RH. Cond 1 Tleaf FIAHKC RIFIAR] TR Z /K. LR, WNE
FAE A HME R/ANG S 520 Pn 12 BT BT RH>Tleaf>Cond>PPED (& 5).
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R4 e H AR R A A T AR 5 2 AT

Table 4 Partial correlation analysis between Pn and its effective factors

ESS At =% 23 T ta % BEKFEP
Factor Partial correlation The value of T test Significance level P
r(Pn,Cond) 0.99959 34.99721 0.00082
r(Pn,RH) 0.99996 111.63859 0.00008
r(Pn, Tleaf) 0.99997 135.11891 0.00005
r(Pn,PAR) 0.99771 14.76604 0.00456

S5 EOLEHEARE S A AR T8 R BT
Table 5 Path coefficients between Pn of Phyllostachys heterocycla H. de Lehaie and its effective factors

BHEEA R [f) 2238 12 23 Indirect effect
Z¥ Parameter .
Direct effect Cond RH Tleaf PPED
Cond 0.59512 0.07515 -0.05648 0.24171
RH 0.85395 0.05237 -0.63412 -0.05803
Tleaf 0.67850 0.04954 -0.79809 0.09483
PPED 0.25555 0.56289 -0.19392 0.25178
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Simulation of Species Diversity in Moso Bamboo Forest Responses to the Habitat
Destruction due to Intensive Management

YANG Qing-pei', SHI Pei-jian!, Zhao Guang-dong?*, Yang Guang-yao', Yu Feng!

(1. Jiangxi Provincial Key Laboratory for Bamboo Germplasm Resources and Utilization, Jiangxi Agricultural

University, Nanchang 330045; 2. Institute of Forest Ecology Environment and Protection, CAF, Beijing 100091)

Abstract: Based on the theory of island biogeography and its species-area relationship: S = cAz,
mathematic ecological models were established to analyze the changes of species diversity in Moso
bamboo (Phyllostachys edulis)forests and / or woody forests’ responses to the habitat destruction due to
intensive management. Here the activity range of species not-including the borders of forests is also
considered as a part of the area in the species-area formula. The following were found: (1) intensive
management had an influence on species diversity in the bamboo forest (i.e. the larger the area of forest
was, the larger the species loss was; the smaller the area of forest was, the smaller the species loss was
during intensive management); (2) the expansion to woody forest of the moso bamboo forest fulfils the
Logistic equation, and the loss of species diversity, z, could reach its limit as the time t went.

Key words: Moso Bamboo forest; intensive management; species diversity; destruction debt
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Species Composition and Diversity in Moso Bamboo Forest

ZHANG Gang-hua!, XIAO Jiang-hua?,

(1. College of Architectural, Surveying and Mapping Engineering, Jiangxi University of Science and Technology, Ganzhou

341000, Jiangxi, China
2. Research Institute of Subtropical Forestry, CAF, Fuyang 311400, Zhejiang, China; )

Abstract: The species composition and diversity of moso bamboo stands were researched at Yongan, Fujian
Province which was main distribution region of moso bamboo. The results were showed as flow: I, the
species in moso bamboo stands was abundant but lots of species were endangered. At the sample plots of 13
800m?, in total 92 families, 211 categories and 334 species were identified. Gramineae, Rosaceae and
Composita were the predominant families at plots. Lophatherum acile, Oplismenus compositus, Patrinia
villosa were the predominant herb. Loropetalum chinensis, Lespedeza bicolor and Itea chinensis var.
oblonga were the predominnat shrub. II, the diversity of tree layer correlated significantly with species
diversity of shrub layer, but poorly with species diversity of herbage layer. The species diversity index of
tree layer was lower than those of shrub and herbage layer. III, the numerical relationship of species
diversity index at moso bamboo stands of different type were: bamboo mixed stand with hardwood >
bamboo mixed stand with conifer > pure bamboo stand, and extensive management bamboo stand > mid-
intensive management bamboo stand > intensive management bamboo stand at the tree and shrub layer. IV,
the numerical relationship of species diversity at herbage layer were: bamboo mixed stand with conifer >
pure bamboo stand > bamboo mixed stand with hardwood and mid-intensive mangament bamboo stand >
extensive management bamboo stand > intensive management bamboo stand. V, when bamboo mixed
stands with hardwood were turned to pure bamboo stands, lots of tree species under canopy would be lost
easily, but amount of herbage species under canopy might be increased or decreased too.
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FEMIGILHEAT, ARRERZEFEMESARET, KN Imx1m, 10 MEE; BREERZERIRE
M BRAARRETT, A 2m>x5m, 10 MEE.

1 BITHSEERETT A

S BEREEA bR ZFE (B i (N WK /m R &St ZERR
1-1 ik B BURTR 117°15°24" 25750°09" 275 1l 3t 3 FHTK
12 aifr R YUR 117 15724" 25°50°11" 260 1 Hh 3 45 A 4
2-1 et L A 117°16°38" 25°48°33" 522 1Lt 21 3% 52
222 et L A 117°16°39" 25°48°34" 523 1Lt 21 3% #2
2-3 i e AR 117'16°20" 25°49°00" 543 Lt 21 3% ThaEEEL
2-4 airy T P A R 117 16720" 25°49°00" 543 L Hh 4145 Tha4EY
2-5 Prét e AR 11716°13" 25'48'43" 479 1 Hh 3 35 a2 g 4
2-6 aifr B AR 117 16'16" 25'48'39" 493 1 Hh 3 35 A g )
2-7 Tt T P B A R 11716'18" 25°4839" 512 Lt 2% Tha4EY)
3-1 aifr E¥EZ ERER 117°30°18" 25°57'39" 1128 1 Hh 3 35 a2 4
32 ik LI 2 BIEAY 117°2930" 25°58°06" 1152 1l 3t 3% v
33 aifr LIF 2 EIEA 117°30°39" 25°58°11" 1136 IEEUY g #2
34 i E¥EZ ERER 117 30'47" 25'58'53" 1187 1 Hh 3 35 Bichid
4-1 i [iskedi=tatzieag 117°3133" 25'55°50" 1083 Lt 2% Tha4EY
4-2 ret PRI T 1173127" 25°55'37" 1125 1 Hh 3 35 Bichid
4-3 Trid [liEpE=eviape/ean 117°31°43" 25°55'51" 1080 1 Hh 3 35 e |
5-1 aifr PE R EEIR A 117°2928" 25°53'30" 582 L 2y 4 v
52 airy PR A 117°29°28" 25'5323" 835 1 Hh 3 35 Yy
53 Py PE R EEIR A 117°29°08" 25°53°49" 705 Lt 21 3% #2
5-4 Py PE R A 117°29°08" 25°54°05" 849 1l 3t 3 v
6-1 i HKZ A 117'33°01" 25'56'58" 723 1yt 3 15 bithie
6-2 Tt K2 A 117'33°12" 25'57726" 712 Lt 2 % Tha4EY)
6-3 aliry HKZ A 117'33°19" 25'57'34" 689 Vays: E. haEEEL
C-1 R VO PRER A BT 117'31727" 25°55'37" 1125 L g
c2 g P L A 117°16°20" 25749°00" 543 L b2y 4
c3 7 H e AR 11716°16" 25'48'39" 493 1 Hh 3 35

e 11 FOREE T AFERNES 1TSS C-1 FTRXT IR P28 1 AMRETT, HAt KA AT Rom T RS, TR BATAIM, 1T
FORVTIRIRALH, TR .

TR IR SIS IR EEE FIATAR, ZH BT E KT, KEBEH S N=2k: H—RNEAZLEN
TRk, 29 S PTHRE TR 3%~5%; 28 R EEALE IR, 25T 30%; 26—
FNFREEWINTIR . AN FEREFEAE L 1.
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22 FAEHE

PR R W Z 3T HE. FoARZ: WE 10mx 20 m FE7TAPTA IR, idshh
% BEEL AR S R REREE: WE 2mx Sm FEAIRAIEY), WdxmFa . NG &l
FIRUE 1m> Im FETHREAREY), D4, B =,

23 EFE

Simpson 5%t (D): D:l_fo
=1

Shannon-Wienner 8% (4&): H = —Z PhnP

=1
Pielou AR E (£): E=H/InS
LR PN R IANREL S R S MEEUR BB, S OAYIRR R E DO,

3 ZHREHT

3.1 HEYYFR A R

BT 6 A X I8 23 ML, AR 13 800m? AT & FIRIHEY) )y 92 B 211 J& 334 F, 7
ol i ORAP X WA BRI Y 50%(BH 30.7%(J8) 22.1%(Fl), & B RA A g, BT
HUFRT AR R . o R RN . RV (Zophatherum acile) . SR KF. ( Oplismenus
compositus)« FWWE (Patrinia villosa); WHRIEWEMER (Loropetalum chinensis) . T
(Lespedeza bicolor) FEIRAM KR (Lea chinensis var oblonga) . FaiEB K 2 HIE BT 44
238.8hm?, A HIARN AT A 0.03%0, FRPIPIM S EORXE A5, X LEHE T8 7 R BTN
WAYMEBOEIER FE .
MEHZ R, B A 2l R AR ( Gramineae )+ 3 7% £} ( Rosaceae )« % £
( Compositae). & FH Liliaceae )« L4} Theaceae ). #ifl( Lauraceae ). %7 £H Aquifoliaceae ).
S #}H( Leguminosae )+ &% F}( Labiatae ). 523} F}( Fagaceae ). & 4F}( Caprifoliaceae ). & H HE}
( Saxifragaceae ). 7% FH( Vitaceae )FIALAYTERI( Ericaceae )2HAL, LA L 14 BHEIPIREL S OO A 2 1)
PP SE) 50%, AR 78 FHEMIMIAML L O A BRI AU 50%, R WIZE AR H 4R
BILL 1 AN B2 MIRIET RN L. FEANTEERBITARA, BB LfELFEm, KE TR AR
AT ERERE, WREEMDFMEE RN, BEWAEEAWR, A KA TR ARFEAR Y
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FPTCIERBEAT R RS A B, ENTREAEREs NI R R . — 2 S TR R fE MR bt
PRARBCEIAR, ST MANE T R A FEIHAAAE I SR NI N ANATAR . X R ELR FiUR
Trkw BARYIMUEAE EBONEE, HAER, MERE L, BORE VMRS, AR 2 R IR
PSS, FEIMRETRA DY OR Y .

3.2 FREYIFh S

XFEEATRTR AR 2 2 REVE R, S5 ROV BATAEAR Shannon - wiener $5% Z04 0.68 + 0.39,
Simpson &4 079 0.34 + 0.18, Pielou 3551 & £250.63 + 0.16; 7T RIS 779 1.46 £ 0.42, D5 0.63 +
0.13, £750.70+0.08; 4RSI 5 0.95+0.44, DK 0.52+0.15, £70.78+0.05. FEHiHTF
KRBV ZREAREBOR N R RN RIS > ATEHRASH > BATAM, KME AR 3) N BAT 4k
BTN A D R, FERARE: BITANRSTERAK AN D ERARE, £
i TR SITENRAI A ZRT%, DM EERARE . BAEREIITREIBASHITARE
Vi 2 REPERE LR AT R VRS AR AR Z AR P 22 A 1 i RO IR R bR 2 REVE SR R /N, R
AT S BRAE B VEBITAR, N T EBMT A EZMAEKE N, &5 SBIAREE MLk,

R 2 FEAREUFZ AT

PSS BEERA S H D £ PSS BEERR § H D £
1-2 apry 3 0.682  0.377 0.620 5-4 i 9 1.402  0.584  0.638
2-4 afiry 6 1.066  0.494 0.595 6-1 (o 7 1.546  0.724  0.795
2-6 apry 8 1.191  0.515 0.573 1-1 (UEas 4 1.097  0.623  0.792
3-1 apry 1 0.000  0.000 1.000 2-1 (UEas 2 0.559 0372 0.806
3-3 aipy 3 0.647  0.354 0.589 2-2 Y&t 2 0.539  0.354  0.777
5-1 aify 4 0.838  0.443 0.604 2-5 (ks 3 0.882  0.531  0.803
5-2 aipy 2 0.296  0.159 0.428 2-7 Tt 7 1277  0.592  0.656
6-3 aipy 3 0.700  0.396 0.637 3-2 Y&t 3 0.860  0.500  0.783
2-3 i 5 1.148  0.571 0.713 4-2 (UEas 10 1.800 0.781  0.782
3-4 i 18 2179  0.797 0.754 6-2 it 2 0.563 0376 0813
4-1 i 5 1.162  0.585 0.722 C-1 B 0

4-3 i 11 1.772  0.741 0.739 C-2 FEMAR 20 2307 0.803  0.770
5-3 1 i 6 0.984  0.436 0.549 C-3 7+ H 0

MZE fEHE, BALEVTHRTARIZE Z780.61+£025, DN 034+0.10, £790.63+0.16;
RN GENTRTRARZE 7095046, DN 0.47+0.19, £80.72+0.12; HIREENTHRTARR #
N 1.39+0.50, DN 0.64+0.14, £50.74+0.08. W ZFEMKINANRHIREETH > FEgs2
BATHR > AZENTK, MIREE SRALEN AR D EREEGER 3).
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R 3 ARSI AR Z IR SRR TRt K00

SRR AMRSTTR AT SAEE TRSTE RAETSE RN PESHK

H -3.758%* -1.307 2.302% -1.550 -3.215%* -1.912
D -3.638** -2.132 1.647 -1.479 -4.108** -1.983
£ -1.037 -2.424%* -2.163 -1.180 -1.525 -0.377

e o ZREZE P<0.05, ** ZEFREE P<0.01. £S5 KT M.
33 T EY EVF S
WP 2R KN o2 FEEFREOEATAR LS, FE NP FEEE S, Shannon - wiener

TRE Simpson $5HAT Pielou $YSIEAREI LR MK 10m? R THEYIFE, 100m? RETA
AKE, AFEFEHAR N PR 2 FEPESR BN 9 LR 4 AR 6.

F410m? R T EAD 2R 1R

Pt BEERE S H D £ s BERM S H D E
1-2 afyy 48 3.776 0975 0.976 5-4 7 20 2.806  0.927 0.937
2-4 afry 31 3.305 0958 0.963 6-1 i 20 2.839  0.929 0.948
2-6 aify 43 3.675 0972 0.977 1-1 Y&t 33 3394 0963  0.971
3-1 atify 56 3.844 0975 0.955 2-1 ikl 46 3.680 0971  0.961
33 afiry 25 2.954  0.928 0.918 2-5 (ks 45 3714 0973  0.976
5-1 atify 26 3.105  0.948 0.953 2-7 ikl 33 3.415 0964  0.977
5-2 afry 15 2471 0.896 0.913 32 (UEas 24 2916  0.929 0917
6-3 afry 23 2957 0938 0.943 4-2 (UEas 45 3.618  0.967 0.950
2-3 1 26 3.159  0.953 0.969 6-2 V&t 26 3.075 0942 0.944
3-4 i 26 3.090  0.946 0.949 C-1 B 34 3305 0.954 0.937
4-1 7 i 21 2.818  0.926 0.925 Cc-2 fEAR 38 3473 0963  0.955
4-3 7 i 13 2422 0.900 0.944 C-3 FrH 10 2.154  0.863 0.936
5-3 (o 13 2432 0.895 0.948

£ 10m? R TR EARYF 2 REE, BTN R E = B S391E 0 33.38, A 93.261 +
0.480, D4 0.949 £0.028, £ 0.950+0.024; 1TRENESSHAM TR SO 19.86, A4 2.795+0.287,
D 40925 +0.021, £ 0.946  0.013; VIR T YR S8 36, 74 3.402+0.307, D79 0.959 +
0.017, £790.957+0.021. 1 10m? RE T T EARZHENEIRE S\ A Dy EHIRDNRFENITEHRE
B> BT > ATRERICAR, RN AR ¢ KBTI LG, ATRER AR S BT AR AT R
WS Ao DERIKTEENMRRZE, BUTAKSITEHRZN SO A0 D EERIARZEGES). &
bk 5506 BEAT AR BRI AR R R 2 RS R B L, S 20 Dy EREZEASK, i H B FE
AR 2 REPESRBOR, B BT S AR BN T E .

MWEEMEHZRE, 10m2 ET, ELALEEBTHKR TV SN 24.75, #772.884+0.581, D
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790.923+£0.036, £40.935+0.024; PEELLZETMMK TR S 33.18, A 793.287 0452,

D790.952+0.024, £740.959+0.018; L ENTHMNTYF §527.71, H43.110+£0.301, D
790.944£0.017, £790.946+0.016. AFRZE KT TR Z RN R FR: $55

LALENIR > HIREETH > SEAZETR. (BRI RALE t REHTIE I, RRAZEK
TATRIE R Z R E R AR, MEEKTFERAR B T A 2R R,

25 10m? R SAYI R 2 FEVE RSB0 R R 2 RIS ME ¢ AR 56

RS AR AT SEITE MESTE RAETE RA SR Hh & SRR

S 2.512% -0.418 -3.969** -1.057 -0.418 0.962
H 2.237* -0.663 -3.823%* -1.425 -0.865 0.915
D 1.822 -0.814 -3.263** -1.882 -1.408 0.77
E 0.376 -0.587 -1.139 -2.142 -0.96 1.517

£ 100 m? R T ARAEDYII L2 BRI DL, BATAEMAM T AR R SO 18.67, £ 2519+
0.836, 09 0.887 £ 0.069, £790.940 £ 0.014; 77 RIS ALY M S74 50.2, £793.730 £ 0.365, D
790.971 £0.010, £740.966 £ 0.006; V1 EHEAMM N AR R S 30, £793.186 +0.398, D4 0.950 +
0.020, £790.951£0.007. ££ 100m? R FATAM N ARA Z TG HON/N R RIS > 17
FHRACH > BATAIM, SRR RS AT P LU AT VRS AR S R|ATAEM S A4 Dy EFERIE
BENDE, RS BATAMRFAT RS Sv A D ERIAREZEGET).

6 100m? UM N ARALY RN 2 FEESR AL

s BERE 0§ H D £ s BERAE S H D £
5-1 aify 38 3.477  0.964 0.956 4-1 1 i 50 3.809 0.975  0.974
5-2 aify 10 2,139 0.864 0.929 4-3 1 i 75 4181  0.982  0.968
6-3 apry 8 1.941  0.833 0.933 5-3# i 33 3386  0.962  0.968
3-2 Trkr 33 3303 0.957 0.945 5-4 i 32 3332 0960  0.961
4-2 Y&t 39 3.512 0.965 0.959 6-1 1 i 61 3.942  0.977  0.959
6-2 Y&t 18 2,742 0.927 0.949

VE: # WEUNFESI 60m?, VA B 600
MEEMEHER, 100m? REER PRI Z R, EAZEEBHAREDT 5K 215,
HM2.763+0.881, D} 0.913+0.070, £40.949+0.028; FELEALEMALYF SH 37.75,
HN3.169+1.021, D 0.929+0.069, £ 0.956+0.019; L ETMARYIF SN 40.6, # N
3.513£0.256, D4 0.965+0.008, £ 0.956+0.007. AFRIZE KT T RADFIZ FEEFREL
KANKFZA: RUREENTH > PEEALENN > LALEH. N RAE t ST HELL
BAENTAT MM TR Z R 22 R R REGR 7), BE KT £ 7 AL FEM S ARADF 2R

122



FEFRE
XFEE 10m? RS T EAJZA 100m? R T AR JZHAPIAS FIREE S 2 18] 2 FEVERHEP R &,
RN REHR A N ARAIE Z FEVESR O, A ZREER RN, BT A AR 2 FEE
REUN, EAZRERECT, AT RN S R BT A R RS AR T, R, FA
YIvT R B T Be kb, ROABATAEMAM T B R FEL 15 ~ 56 4 ), R ETHREELT
NAR, WERFEFIRER . BEil, BRES%.
R 7 100m? RN ARAD I 2SR A FIZRALZ [AI4ME ¢ ks

ZREMEAREC AT ST AT SR MRESTE BA5RE S RABMK PEESEK

S -2.413* -0.984 1.698 -0.677 -1.781 -0.194
H -2.925% -1.247 1.983 -0.475 -1.968 -0.738
D -2.863%* -1.52 2.092 -0.266 -1.927 -1.161
£ -3.786** -1.202 3.316* -0.403 -0.62 0.032

MAARZERTEAR, RAEZWAZHER RS, ToARRRDIR 2 HEE R Z b A
ZRAE, EATRARRECN 0.790, IAMREMIG; MHXR T REA SRR, AR REUX
D9-0.194; MR ARAKEY) ZAEMEXT FA RV I 2 FEVERZ AR, HIR R 809-0.023, XA R .
KHETFARZ B T AR BOUN KRR, W MEREEZ FEE R ECR TR E Z TR AL

4 ZEp

ST AR S AR e MR B, BATAR RN 1, (HECKER > PR M S5
TR ZHDIF ZAEE S IR EARA Y Z RSO R B2, SRR 2R B A B
Fr TERZURNZ FEVESR UM T AR N AR 2 R TR AL

BYIMIEAREIIF Z FEER R ATRIRA > PTEHRASH > B4R, BTSN ST
MEFREZE, BITAKSTEHRSHRER AL E, ITRRSH ST RS E R B3, e
Ttk > pEERALENHR > RARETK, HBEENTRSEALENNERLE .

BT TR EAED YA 2 BT R PTEHRACHK > BATZIM > PTRIRASH, 1TiRR
MG BTAMANT R R ZE I BFE R, BTAMN SRS E R AR, TEEYN
LENT > HIRE BT > RAZENTK, (HARGE AT P Z BT AR Fh 2 R
HEAAEZE;

B MM T ARV 2 BT RGPS > ITEHRASH > BTN, TR
MG BTAMZES B3, TR S BATAMAAT RS Z R AR, RUSEETHR > |
SFERAZENN > RAZENTR, EARZE KT Z I8 T ARAEY R 2 FEE 2 57 AR

V1 RER AR A BATAEMREE I, MR ARASHI AR 73k, A FT RN, BrTRems |
DUONBAT AR S YR = ALK . A ST U4 RS AR R RSt FE 45 SRAR LI N 1 v SR LA
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ZE RPN EN, FERATAM AT R IR SR 2 B R/ EUBUN 25 AR — 2L, (AR E YR 2 R
PEAS B T AT RSSO T BATAM LS

S 30k
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B b L3t _E A7 R AR BAT A IR M

MEE RS EAET

(P B R 22T 2RI FE R, {LI5F 50, 210037)

W B ACLOLTIAAER AR BT A31%, B:15%. C:0%,) IIETILATRFI S, /4L T
WE AR BT AR A I RE I, FELARASELE . Wtk SR YRy 3R T AL S BT A
(LYTEAHED 7782 S5REW]: (L TIAAAE I AR SR m BT AR i — e e, B
RGN GBS R AR AL ED ,, BT PRI AeOR, S8 B I8N 31.01%. KA AN
9.20%, WITRTCHM AREIRMY C ~FI iR . EIRER X, K8 AL B K~ e 2/ T C.
FAE P IE 2R B K, N 11.3em. HFRTE 850m B, 75 287 BT AP M 42 B VR AZ L A7) 3 K
MK KA B HH MR AR SRR R 3 Tl 2 T AR Jyteok, Bkl Wil
TRERER 15 % R nt ARt o

KB LT bR BT AEKET

Effect of mountain broad-leaved trees on the growth of Moso
Liu guohua, Hou huifeng, Wang fusheng*
(Bamboo Research Institute, Nanjing Forestry University, Jiangsu, Nanjing, 210037)

Abstract: With the Moso(the projection area of broad-leaved trees was 31%(type A),15%(type B)and
0%(type C), the effect of broad-leaved trees on the growth of Moso was analyzed, and the equation between
the average DBH of Moso and the mixture ratio, altitude, slope, aspect was established. The result showed
that the average DBH increased gradually with altitude, and the increment of type B and A was 31.01%,
9.20% respectively, while the type C was different. In the low elevation area, the average DBH of type A
and B was lower than that of the type C. In the three types, the average of B was biggest and it was
11.2774cm. When the altitude was 850m, the DBH increased gradually with mixture ratio. In the three
types, the volume of subterranean rhizomes (cm?) and the total volume of type was biggest, that is to say,

the projection area of 15% was advantage of the growth of Moso.

Key words: mountain broad-leaved trees, Moso, growth factors

BN (Phyllostachys edulis (Carr.) H.de Lehaie) 7EF MO F HH %5 S B EHIEH . (HE 20 thad 70
ALK, KEREBTUAAIMRIERTT R, N EDZREMRE, TTAREIERE I ZE, WRERHK A
GHP S, M FIEEE SR, ATEHIZSE . BRSSO R ™ RS AR A,

EEMB “+— B HEIE (2006BAD19B0204) .
BIRMEHE LT E-mail:fswang@njfu.com.cn
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AR I 7 ATMERG, SFEIRARHI, R B B RIS), FEBATIRS M A KESE AR,
FEAR—MFRARREARY R, ZIEREBEWREGE T BTN, (ERRASBTMAER JK P
(461, A EAT RS EA B A= R AT . TR EH 25%-35% 00, K738
Vi@ BT B BRI RIS SRAE BT SR AMATRAS Z 5, FOINPREAK, Hogr T E T
ELAUARIE N 72%, AT A FE AL EE RS I 66.67%A11 50%(1.

BT AR A RKAE25~35em 8] ) 2 o, KB — 8 R AR VB KA L g PEne-,
BN ZEEERE, A B B A AR R IR 02, BT 2R AR KR
HER)AURE R VAR, HUORREKED, 546, FICHUSIBERR L, 2K ROV, /AT
R R AR N Bt EAEYIREIIN, BOARAT AT EIR MR L K REEI T K KRB
I, ERATHL AR SRR, DB S 2 HK T e X PRSI B TR 78t A I SR 52 o

N AR L 2B AR T B 2 U AN, SRR AESEER AR /LR, K
SRR Iy BEHORAS? (RILTRO R, ity BT aimk) 77 NRITT LM A s, ORFEIR S
Pt R M T AR AR, A BRI ) AR T XA AS T BT A o
SO, AR RS

1 503 X ik

LI PTERLA, AR A AL E R R R R T E, BILVEEA A . MBIALKR,  116°54'-117°24'E,
26°34'-27°07'N, AL o LR, J& vh T Aty 22 KR Lt S B BRI 8, 2 B AP RR 17.1°C
1 H-F850R 5.9°C, 7 AP0 26.9 C. Miim i IR —9.5 'C, s <l 38.9 'C,  H iR
>10°C (4ERLR 5347.2 °C, EHBRECN 1747.2h, HIFE MM BALE 11 A TR, LA 3
A Ay, JEREWI263d, FEH 30d, EHH 43d. EFEFHEKE 1775.2mm, FEREKRE 179d, 4F
R 1347.4mm, (HAEREKEN 76%. FAGHEE 84%, AEAETFZEH 152d,

AR RE T R PR LBk SRR L R L TR R AR, R A
HFRIIAA 0T 31% ). KA B CRRIMFRIEIR SR 15% ), S RIZ = MR BT )8
TR =F R R, 53— BT A R AR 2R C A0 ], S & R IZ =R R
TIRBJE T R =F IR RAL, BARIERIER 1. SRUAERGREAME . KNES, K
I, BWRTE R, MEFEYS, KEEE. RIS KNME, LT, R E2AT.
MAHEAE B WK, TSRt (R Z, TR .

2 HEMSHTITE
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FERA AL By C & 30 MFEMBIL 90 MFEMB A I ESLAT L . BEERBATHIFRE . 012, TR AL

el

- BERRIB A B IAE s DS BRI A SO iR IR 2 s BHIE, 12 matlab %X

PEREAT0HT o FERTTERAT MR T 250 9t R BT T RS, ASCHERM AL KA B FIRA
C PRI B — A AAZ T 10 4> Tm*2m (/M5 o UE 5 /IME T RS FIAF I B B R 22K

T HiAE

Oxf T B EH#ATsin(y), cos(y), log(y), y*S » y' , y'3, yo3,

y2, oy, yAEA R,

On AR H AT VAL, (% H R R NE AT g0, IR e AT R A e

NIRRT A AEMIRER M, FEMEEAE R ZE D .

@A AR e R 18] 7 R mh D5 R X 25 R s v th il 2 PARL /N B AT R R B KB 2 R?

KR
O e, FFMMER R .
©=EHEIH, MEEEzE .
@OXf AR BT R SG,  MER T ROk A K AL .
OXHE IR B R, HFfhTH R
QHEFHATHS:, HBPTHREHAZE.
O1F PIHBLEF I P A RAEAIZ2AMIRZEE ST

R 1A FANN TR H AR R

FKAA FEB KR C

HEA B 5 T A /hm? 30.3 23.9 19.1
L T ] P 45 5 T A /him? 9.2 3.7
Ll TR i et B o B9 /% 31.00 15.00
I I AR THT A/ m? 100463.10 42617.26
MR /m? 2219.36 1644.17
BB /(R /hm?) 1350 1550
1943 %% 5 /(cm/m?) 1.87 2.56

3 R 50

3.1 AFRREEBIWT I MERER. BRI

KA A RISER B BRI, BT A g N, Hrh3e7M B #5iEN 31.01%.

AR A N 9.20%, RN C MEEREEREM, HFMERN.
B 1R, KM C 2 S AR TR 850m Ak, X UEBINTEAY C Sk, AR IRAS H

H
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THER BT AR A A 3R 1E . 287 B il R 49 UK ZITEIE IR 820m Ab. IX Ui TR AZ LA
BV MR RIER, PR A R .

K B RLIMENFKR 805m A, JRAZEEBIR) IERRNT A I, BAe chsl NAR R 1 3900, 72
HORZ) 860m I, FATAHF- AR M CAEMHER LT, LLTOUA i RO R T, XEBAT AR
IR A IG R ANH o

125H
12 =.____.__?_,
11.5H_______§_
1 ’ DR AL+
£§ | | ; fﬁéﬂg B: *
E 10.5‘"""5 i 2RAC: o
ﬂ :
g
9.5 -l
g
R A eI L
D - _-“'::,,_,____._:..: el - e ‘
= B Tk i T i = -

gop Bal

P
w70 7Y

R (m)

R Ee Al %)
] 1 BV A 4 B

KA A BED R, WM A TTRAERNEIR, BT b & RS L ml g KiK. 7Ei
HKL 940m IEH%, BATARTIIIE A #EE A Co KA A LTI 2 AR PRIk IR T 3 2 1K
FEWFIR 920m A A KIE ML T B, Dt m i e ekl ge, GaoK k. B A
BT R A 2RA B 724K 800m LL N A A/KIFEZHIM H . FIEA B ) H85%A
KEZWR, BTG RIELF . Bk W, SRS RS —EfREE (15%), 445
BRI BT o A, o 20 BT PRI 2 3 Bl 7 T R

M AT WLAERER 850 my 3 BE 250 HA) 1400 B

(1) BEERAZLLGIG N, SRR BT R A K

(2) KA C MG IR B B RA 38.60%, ANRAL AL B I 171 £5H1 5.66 fif. X 5B
C SRS LUl v LAY A IR B ZEK, TRAS LU it 258 C R Ui E R . 18
KA A RN B o, T TR AR AEAE , 855 T BT A LL G i, 7E28%4 A FISRAY B

Hh AT AR 40 B BT AR
(3) KA B WG RIEFE A/, UEWIZRAY B XHRAZ LB R R /N, SO R LD TR B 15%FH)
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i AR A

MBI AT WSRO 750m. S 2500 RN 1400 B, SR 850m IELFAH e, KA B ISk
B C BRI A B TR A LU B3 KT ASBa ), e S8R B IR KON 16.07%, &
KM CH6.06%. KM BZFA CH2.65 (K. JEK TR (EB R IX BT EEZ G,
R WK IR, A TR S PR A Bt LU AR R 8, TR A MR T — R 1

3.2 “FHINRES & H TR R R

TERM AL B, C 5 30 MEEHLEE 90 MR A B SL TR . REERBATHIERS . BfR. TRACHEL
. ERRAW IR IC PR A S Wik R PR (em)=Y ;s TRAS (%)
=x;; WRmM)=xy; WEE)=x;3; HFIIC)=x4 HE =B, . WL LKL L, ZH matlab

i—F}/_\"ﬁ:’ @j Y 5 X1 Xy X3Xg4 ZI‘EU E@éﬁ‘lﬁ&ﬁ?%%o
2 FHRESSHTFRR

B A KB FKHC
A
RH = RH E RH R
y 1 2 1 2 1 -4
B, 1.12E-02 2 1.35E-02 1 -4.71E-04 1
x 8.37E-03 -1 4.42E-03 2 7.96E-03 -4
X -4.68E-09 2 -3.40E+03 -1 4.01E-08 2
x; -2.31E-02 2 2.04E-02 2 -1.69E-02 -1
Xy 2.75E-01 -1 -5.65E-02 -1 1.30E-06 2.
x 1.03E-03 1 7.30E-04 1
XX -6.02E-07 1
XXy -1.74E-06 1
Xaty -3.69E-07 1
X pXak; -3.41E-08 1
XXk, -1.21E-08 1
X XXXy 3.78E-10 1
R 0.648 0.7675 0.8177
F 9.6662 7.4289 11.7767
P 0.0001 0.0002 3.2E-06
FHXT 1R 2211 0. 0299 0. 0394 0. 0177

N AT L% 2 T P TN 5 SR 2 TR R AR R 22 P I (E AN I 4%, G RORENF . kT
FRBMTE B TR A, X BT BRI BT AR AR, PRI o S 2 423 AR
CRETIISZNT, R L, SRSOMR o R R LR BE R R 31% )5, A5 R B AT MO B AR 4R A R
Wity o 27U By C Ao PR HP S AR 2838 SR B PERSE I, SRR C o P AR e 25 S PRy
Wi 57 VR A L L R TRASERGIL ns R SR
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33 ANFEREENHH T RLE WA

TRAE B3 FPHEAR T, R B R N AR R AR S AR A O RO, SR A [ AR
PRRRL TR B /DN, HEE AT L, VRSB SEbR B R R/ S8 7 R T A2 235 ) A SRE K T30
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B T Y-
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(ZE AN
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P
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2000

1000 -

TERTITT =

0

B 2 =R RRBAT MRS )3 fir R 2516 L
B, HIRACELBI D 5%, X BATARHI M TR M i A Rl SRAU A R AR5 R P AR 38R
TSR C 5, (EAE AL E IS SR C, U R R AR B TSGR BT AR R AR S
AU A PRI AR (P B AR T SRR T TG (HERA C i R AR R 2 i R s T
IR XU L TR R MR BATAR, XSRS A B BT N A RA A I SRR T
{10 N Gl [ G 7K RGeS L  w-  wC E B R ) VA S A 4 S A o o S

4 e

RE I AREAR & 3190, BT A RS LLB) . R T R AW R, R 750m i
KM B, CHBATHARRER A LB IE KT A B K 850m i, SRR BATMT- g2 fE TR
AZLEB BRI AN K, (ESRT B SEINIE R s 3 MR R, B SRR R A AR RCR, T
SRt AR (B P R AR R e T R O 3, B R B A A T BT N AR AR, 3 R
R B )BTRS G5 R T30 TR AL C, BER L TR AR R TR AE 15% Sefg A T B ATk
AR
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AN RIS P S B AT Ak 3 AW 22 R R AT 5

WKTT ELR ETH MR

W ERE PRETRHY 2 B

& B NIRRBMAMKIEEN LR Z RN, T 2006 F4FREAFRET L (£
VIRRRELE IED 235002 2002 4F, 1996 47, 1990 4, 1980 4, 1960 4F) A E BATAR LA, LR
W5 3 ANMEAL 0~20 cm 1 20~40 em HIFFE S, [FINREE D R AAMK AR IR, 235 R H] BIOLOG
M DGGE %, M LIRGAEYI DI S AEVERI A0 B e 2R S5RGBT MAEATEALIE R
A LR AR T R RERTRURA BT T, HIRRUEYI DI Re 2 REVERE BT 2R I S i K &
PUR BRI, S RIRGUE Z R R E R R R LR E M TR RO . KRBT
A5 TIRANE 2 R R, EARFMRER A T 2. 46 (1960 SEFMED HIBAT
PRI TR 254 5 HL e BAT MR EEOR ZE S Rs i, A B AT UKL PR AN BTG o, 34
ZREEA SRR, TR G5 R 28 R A AR

XA BAT BRI LIE M E A

Response of Soil Microbial Diversity to Phyllostachys pubescens
Plantation ages

XU Qiufang ; WANG Jijie ;WANG Qizan;SUN Didi
( School of Environment and Technology, Zhejiang Forestry College,
Lin’an, 311300, P. R. China.)

Abstracts: Moso Bamboo (Phyllostachys pubescens) has been widely planted, and its area is becoming
greater and greater by substitution for natural forest. The objective of this paper was to find out the effects of
long-term management of monoculture bamboo plantations on soil microbial bio-diversity. Bamboo
plantations which were established separately in 2002, 1996, 1990, 1980, 1960 were selected for this study
in 2007, and an adjacent Masson pine forests were selected as a control. Soil samples in three sampling sites
respectively on the top, middle and the bottom of the hill for each stand were collected at 0-20 cm layer and
20-40 cm layer respectively. The microbial functional diversity and bacterial diversity were evaluated by
means of community-level substrate utilization (Biolog) and denaturing gradient gel electrophoresis
(DGGE).From the results, it can be seen that soil microbial functional diversity did not appear to change
regularly with the plantation history, and they were mainly mediated by soil thickness and nutrient
abundance when bamboo plantation was managed by only cutting weeds in winter time and not subjected to
mineral fertilizer. Although, there was no significant variation in bacterial diversity with increase of planting
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time of Phyllostachys pubescens, the dominant bacterial species, however, has shifted. By comparing
bacterial community of soil in the 46 year old bamboo plantation (established in 1960) with the others, it can
be observed that with the growing history of bamboo plantation, the richness of soil bacterial diversity does
not change but the bacterial community structure could shift from one pattern to another, under traditional

management.

Key words: Moso Bamboo (Z/y/lostac/iys pubescens), plantation history, soil, microbial diversity.

EMZFEM SRS RGE YRR L R FAEL KA 51 T AR, MacArthur T 1955
IR T R ABE R 2 R 5B RE EZ AR R YRR, EW i
BUR VR B 2 FEE AR S RS T REAIRS € M 1) E R T AT 0T LD 228 SR XFIN ). 2R
i, WFRRE, TIRMEMNEEENZHMEES RGP g doE R, e RS hRiER
RSB T2 —, e s AU FH TR IR E) IR IR 0 I8 « B 4T (Phyllostachys
edulis (Carr.) H.de Lehaie) fEI[F R HERIHRMBTIE L —, PIHREFIAES. HMEs i
I RS K, VF 2 B Ak S RAR WK (Pinus massoniana Lamb.) B A% K (Cunninghamia lanceolata
(Lamb.) Hook.) AREFZEHTHEEATHEAR . BT AKEROY AL % X AR 2 FEE R T
W, HAT, WL %S BB SRR EA 51%, JF HAELL 1%MEEY R 2 LK
BHETEXNEA. W (Castanea mollissima Blume) « ¢ (Jatica astrotricha Hance) K53 HE4T
BREMTHSOE, B TR R s BT BT AN AR ) K s R AR
AN R R AR T RRSEA I B R N . AEE AT TERIL, BEAE AR T BR A g St F AL AR R4
LGN R IN, BITHR R ER. Y DhRe 2 FEIE BT BRI 225 S0k X0 R
K75 (xuetal., 2008). BLICHTH /245G 2 Fhdedt MR EYINIATT %, BIOLOG %41 PCR-DGGE

W, BRI RN R . G IRRE SR BT bR L R 2 R A A
1 M5
1.1 B XM

W 5T X BEAE WL S B, AL T LA FEILES (29035 7 ~30°05 ° N Al 119°10 © ~119°58 “ E),
J& T A ARG R XU, EIR 16.6°C, XK ER 1462 mm. IEREFUNED S BRI S . B
FEIX A BT ARIEA [ B FHAZ AR BTy FEAA PR SO T ple, A7 AE AN [ R B g s PR B B AT AR . AT Ak
SEATEEEON 1.800~2 550 #k-hm 2. R E 1 - 2R K 2B BRbk R AR, (HARIPHENE: B4

B — SR MAIBTITI, 2R E0EH, RE - ERENBT, W R IRERK 6 F 41 AT

1.2 RSO
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1.2.1 TIPSR
2006 4F 12 A, EFFFIX AP — 30 R FEEEE JI S BT AL 6 A (RN 20 m
X20m), BATFHER E S5 2002, 1996, 1990, 1980, 1960 4. [AIRF7EIHR X ik 1 MAIE
PR A B — S T R RAMAERT IR . ZEREANRERE Y AL B LB LT A 1 AR 3 9K
B, KA 0~20 cm HIFRJE L 20~40 cm (R EIEREGL . KRS 1S NI 2 mm S90S 20 B2
O, — O EEREAE T IRBAE M DD RE 2 REYE R AR B 2 FEME (0~20 ecm KD WEA, 55— AT F b2
Ja T R S R IE .
1.2.2 BRI
—Hr EFARRT S, 12 mm §fF, R0 T CE BRI AU, A% K
R AR AT, pH S HEkR. RIEH E IR AL M T B DO 225 S0k RN (&
and, 1999) BN L p R A LU T HE, R3S HLBCR F EAS R B AN A AR R A B ——
BAHIRSE, BP0 E: WK CRREIRSE, KBt 3 pH SRR ITHE, oK
HA 1:5. & REHh L3 0 S AR K 1

R LRI EEANE

. +EEE <0.002 BHUR, & & TR =Y 4w H R/
FEHb i pH 18 - - - - )
/cm mm/% (gkg) (gkg) (mgkg") (mgkg') (mgkg")
2002 0~20 N 25.90 0.90 159.04 24.10 43.80
FiEL 2042 479
HF 20~40 16.00 0.49 117.91 19.80 30.20
1996 0~20 N 23.30 0.80 148.24 23.20 37.30
A+ 18.32 438
R 20~40 12.20 0.34 102.13 15.30 21.80
1990 0~20 R B 35.50 1.30 198.93 30.10 44.70
18.32 436
R 20~40 + 18.60 0.60 128.72 20.50 33.80
1980 0~20 N 36.20 1.33 201.84 34.20 56.70
FiEL 1832 4.44
R 20~4 18.60 0.60 128.72 21.50 36.80
1960 0~20 N 34.20 1.25 193.53 30.20 55.00
FiEL 2253 4.49
R 20~40 12.50 0.35 103.37 17.50 35.00
0~20 N 36.10 1.33 201.42 36.00 55.50
M gt 14.11 4779
20~40 22.10 0.75 143.26 26.60 54.3

1.2.3 HIBENTIRES FEME AT

A 2 A8 MR Biolog VAN E0(HI 2% SCilifA% :WFIN) (Garland ez @/, 1991). #M2F 10g
TR L, B ARG IS 100 mL TR AWK =/AH, RS 30
min (334 300 rrmin~ D, #HEEE, B 10 mL EiERIIN 90 mL (TR &K ; EE L
I PR VAR B T B 0N 10730 K5 U E M VPR 2 GN2 3P h (GN2 Microtiter
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o

Plate; Biolog Inc. Hayward,C A, USA). GN2 fr°FARA 96 FLA L, HA—FLU MRS ERER A
BRI 7S FO I, HAR 95 LI G & 95 FhAN A A B — BRI T A 0 FH R FFO RE2 P88 T A 55 4
ARFAFE I, J I s FL o B A AR A R e A A R BRI (KT 7« B S 1) GN2 BCTARUIRON. 25
CRFMPESE 8 K, JHMH 240 (RISAILE 24, 48, 72, 96, 120, 144, 168 . 192h) F 595 nm
AEF VAMAX E S SHLEAT E B BOE R FE(E (Microlog ReL 3.5 HF) o — /N Ff i A3 U 45 00t
BT LR S I A U ST AR I BRUE R R Bh A o AR SR s, HBCREE S B AR
i

of

i
I

1.2.4 HIRAEZ T

1.2..4.1 16S tDNA V3 [X PCR ¥/ 14

1 MO-BIO A ®AF& (powersoil DNA kit) #2HU 11385 DNA, HU3uL A 1% BEEHE&ER HL ik

KR EC) DNA Jfig. R BIO—RAD (ff14R) A ® ) PTC-200 B PCR 4%, >R FH 40w 514
(338F, 518R) ¥ I3 MAHE . PCR Y HAR: TCHXAK 30.7uL , 10 xPCR ZEMfi (&
MgCl, ) 5.0uL, 4 xdNTP JB&%)( 2.5mmol-L)4.0 uL , 51 %7 338 F- GC(10pmol-uL ') 2.0uL , 51 4 518
R(10pmol-uL ') 2.0uL, #%H DNA (1x10-3 pmol-uL ~")1.0uL , TaqDNA F&HF 2 U. PCR &
NS 94 CHRAE T 5 min, #R)5 94 ‘CZAZYE 1 min , 65 CiB K 1 min (BEMEFFFE 0.5 “C EIB KR
&5 55 C) (Touchdown PCR), 72 ‘CHE{# 3 min , ZR/5H#E4T 10 MG 94 'C 1 min , 55 °C 1 min ,
72 °C3min , fxJ5 72 ‘CLZEM 10 min. F W4 1.0 %Ol SR EE) BENEREEER kAT b
1.2.4.2 YR FEBR HIK (DGGE)

F BIO-RAD #E[KIZRAZAY 732 PCR ¥ 6 8% MMMt e, WK | xTAE , A&
PERREE 30 %~70 % (7 mol/L JRZFN 40 %25 & B A 100 %2 1H), PCR /=4 &N 30 uL+
5uLO 10 %) loading buffer . HiJE 80V , 60 ‘C, Hi¥k 13h , F SYB green(1: 10000, {AFILL) 4
% 0.5 ho BIO-RAD A7) Versa DOC 135 2%t T Hiff. A Quantity one 3%} DGGE i3k 47 & &

T
1.3 HE SN

IR AE Y BEVE Biolog AR I R IE: GN2 - F#F (GN2 Microtiter Plate, Biolog Inc.

Hayward,C.A.,USA) A 95 Ff i — RS N AE AL, R 3 A= 0p BRI R E 77, SR BRSL

KPR (AWCD) Sk, - Eb T ik {WME{Z( ey ]/95}‘, bt ¢RI 95
AN FLEIO AR, R X RFLAI G . Shannon £ FEMETESE H=-YPilnPi, Frb Pi N&EALIKA
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WA (C-R) 5HTA 95 FLEIWOGE SR Z ;s Mclntosh $5%L U= MEnﬁL<ﬁ¢m%%

131, Hs 73 Hr R A DPS Gt fH07)
H Quantity one XX 16StTDNA v3 [X f1 Bt DGGE Kl 347 /8 50 M7 o 15 AF 1 3 33 D g
iR, T RUR KBRS H AR, SRS RS ERA S5 R

2 R 5

2.1 AR 2 BT IR E Y DI RE S B AR AR AL

TSR A IR Biolog fudi H BsUR B FH 1% 00 BEALHO-T-2IMBOGE (AWCD) i, #ioM I AR
PR 2 BRI AR, AWCD Bl K . S At 22 U AR P B — R Ph S th g % ,
T BEH P BSUR A0 S A= P i e sE PRI BE o (/K 655, 20000 B 1 T BLE Y, 7E 0~20cm 12,
ANTR B P 52 A Th REZ FEIEANI], 5 ANASFI RS I S B AT MRS 5 R FA bR 3 F) 45 5L
EIROGIE, 1990 T 1960 SEFE AT AR e 1 HAh A 10 38, HL 1990 ST MO T 1960 4
AWCD {HAHXT AR [y 1980 4, G HE TS FEFA bR T3 AWCD 5 1996 F1 2002 4-AHIT . LA B&5RE
B, BT AR SRR Y P U E 0 Bt A R I ] BB A R0 — R . — Ay, £
e PR P52 IR WU PR S BRI Bk (FLAERRSE, 2004) . Ty AR ASAM I 2
MR N BATAM G, RECRAAZTE L LRI HER . BRI E T, BT By
R BIR A A TR, A2 BV S DARTAR EE B AN R, M, BT J5 AT AE YA
B IR AL S N 3R BRIE R 2 RIS . Dk, ARG THEX, SRRk, &2
RS RERS BTG, LB L N ERRRAE E 77, BARBAT KL 46 FERIHRE D)
S, AHEEEUEYI DI AR 2RSS, MR AWCD (HE, 46 R I S BT ARt 380
FEPIThRE S R i T R T R A A

HHEE IR LOK IR 2 S U E TG S BB R 3R . 0 M AN RIS Py s B AT Ak s AR
(R 1D KL, 1990, 1980, 1960 LEBAT K A 4 ML AIEIRPROUAE T /] —7KF, Bl E4f
T2002 H1 1996 SEFATAR LI, 1990 A1 1960 LEFHE B 1T Ak 33 KT 957 73 /K- 7T DU RE FL AT 0
TIERAEYITEE, 1996 A1 2002 FEFME BT LAY, SR KA. AR L AR AR
iG, WTRAR R LR R 2 A ZE I R (B Do JR1M, SR 1980 FFBATH L35G
HUR &85 1990 45 K& 1960 “EAHIE, {HA-3EH AWCD EE B BALF el Ao 3 MAFRBAL
(BAREERD HIRVEFURIL, SREFAMA 1980 SETATH 3 MELZAIZFEAN, 1 5 (B
FLASEANLTUNAE RO ] R AR T oA 2 MR R 2D, H AWCD {H Bt B AR, Btk 3 4
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HE ) AWCD T HfE B IRME T SLBRIE DL o 5 AR 1980 SEBATAR L L5 48 & 72 h I AWCD
MrbrifEZE E B m T EE (IR EZ AR, HMELAE R s, K581 2 LLEFN7E), 96h £ 192h Z
[B] K TN SE I 18], B ARBRMEZZ B e TP M, (EAhRiEZEIE R R . DL RS RGN, 3R 52
AU et /A nipl DT -JPS

B e 2002 year  0-20 e depth Bl R B AT H 020 em
1.6 | —e— 1996 year Tt A R P BRI T4
—&— 1990 year
©--®-- 1980 year (AWCD) b8

MP T A4S

—*— 1960 year
Fig.1 Comparison on AWCD of soil (0-

1.4 r
1.2

1.0

e

0.8

0.6 20 cm ) under Phyllostachys edulis

0.4 forest with different cultivation history.

0.2 *MP is an abbreviation of Masson pine

0.0
0 24 48 72 96 120 144 168 192
B2FEWE] incubation time( h)

AR S 13 20~40 cm L ERIMAEDThREZ M1 AWCD HRYZ R AR TR LR, BEH
23H54 (E2), 1980 F1 1990 4> EIAKF 1960 4:>2002 F1 1996 4. 2002 F1 1996 4-FEATHk
20~40 cm )2 IR IR SRS T RUCKT, RIRHAEY DI Z P A, TR T = 15
FO AR EEEH . BREMM 20~40cm +)Z BRI Rm, HEEMEYThEE
FEVEE S, R = 2RO SRR 1 SR AWCD R ART oAl 2 Mg, 3 AMER
T3 AWCD %R N, FECFEMAR: HTREDV SRR BN, Ryt
s ORoK ZE R LI ARG S . 1990 SEBATHAIERZ 5K T E LBMEY 2 PRSI b TR K
F, R IZAAHIRE R 12 DL RAF 3R 0 KA 5k . AT, 1980 4EAE B ITHHE 20-40 cm +
JZH AWCD {E 5 IR 85 W T 550K, 5 0-20 om 1 SR A (B B SR AR J o 77 AR 3 i 285 SR 1 T 1R 72 5 1980
SRR A BT AR IR KB, RIBFRDAEAFIAL ZE R B, TR T EN 3 A H 5 () H
%), H AWCD ERIMREZE BN TRIZ L, B, MIIEE B, LTI YIS S)
L AR

Zia Ul ARG, fEZIRE X N BT RS D s S R R Y D Re 22 R IR 1R B IERAT
12, WELRU, RN LINEELFERNT RERBITREER, KYPIMEET A5 I8
VI REZ AR TR Som TIRRAEY 2 REE I R R R LR ISR KR .
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—5-2002 year 20-40 cm depth K 2 R[FEZ e 5 L EBATH 20-40 cm +
Lo —— 1996 year N J
2 —A&— 1990 year 2 IR A R B TRUR T R OB
--@®- 1980 year
1ol —— 1960 year (AWCD) tb#

== )P %

*MP N5 R II4E S

0.8
A . . .
; 0.6 Fig.2 Comparison on AWCD of soil (20-
<
40 cm ) under Phyllostachys edulis
0.4
forest with different cultivation history.
0.2 *MP is an abbreviation of Masson pine
0.0
0 24 48 72 96 120 144 168 192
BEFERF A incubation time( h)
14 14 °
. © 2002 year 0-20 cm depth Lol ’2002 year 20-40 cm depth
127 1996 year Aiggg year
10 b 41990 year 10 t vear
® 1980 year + ® 1980 year
8 [ %1960 year 8 | X1960 year
+
6 F +MP * 6 | MP *
4 r N 4 F °
2 r [ A 2 F
M x+ o A X
or +e ® 0r © $§ ot
< . A
2T o eOXxX -2 F ° X oA
,4 1 L 1 1 |x PCl 74 L L PC
-15  -10 -5 0 5 10 15 -15 -5 5 15

Bl 3 AL E I BATHR 0- 20 cm I 20-40 om )2 3 AR VR FBR US4 3 1843 BT
*MP 2 5 BIAMIIEE S
Fig.3 Principal Component Analysis of carbon utilization of soil under P4y/lostachys edulis forest with different cultivation
history.

*MP is an abbreviation of Masson pine

2.2 HIBBRA YA BRI £ B AT

TG T RACZ AR N DB R E TRAR I — R Gevt 7 ik, AT DR A7 i FR A [F) 283+
AP RIS A PR BL R 73 M 77 1%, Bl Mz FZ,  HAHT iz ( Preston e a/, 2002; Podani,
2000; Randerson ez 2/, 1993 ). -3EHADIA BRI E R 70 B CBL 120 h IO IE N IKTE ) R,
1T [ — BB P S B AT AR 3 AN R IR R 2 R EBOR, BRI E R 3 e, Hrh R
f2 SRR, 1990 EBAT LAY I BRIES S R A B %2 7, H PCLE (T
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N 6.268) BT A . ASFEIHRES P L BAT A 20~40 cm )2 HIRGAEYIA BRI S

0~20 cm A FrANA (& 3), (AR E 2 57 BAR K, 1990 FEBITHEARELIMLHIIE, M PCL
SEIMERE, 1990 FBATHRLIE (4.29) RIMIET 1980 4 (5.33). &2, I 0~20cm F120~40 cm
LRE kA&, 1990, 1980, 1960 K& T EFatkL3E PC1 FHMEE T 1996 EH 2002 4 F AT bk 3%
X5 IHAHN AWCD {E2A 0 H A — 2

2.3 RNFEFE: A SRR LR ED S HE TR

TEAEMZREERF O, Shannon index 42 # F I RAEAEY) 2 R XIS ST 0 FAR (FLAEMRSE,
2004), Meclntosh index BV HIRIZFEEIREL, BERSEUFH WM AE D 2 FEIE, 25T FERI 2
BN (MRS, 1999). TIERCEMIRIHBRIERIRE ) CRICEEIR TR 2 REME) i mT I 2 RS
ki, AR —BRIE AP E, IR RORE AR 2 T A R = . DA 120 h
WO 95 1) Shannon index 1 McIntosh index 41 -3¢ 2. 45 S & B, AN 6 4 85 7 5 0~20 cm H120~
40 cm = A 2 VTR EL Shannon index F134 5] £ 454 Shannon evenness (J°)3%) 7 & % % 7+,
I Mclntosh R M AR B35 225, 1990 4F 1960 FBATA 3% 0~20 cm [ Mclntosh Fi5 £
T A AR, 15 20~40 cm 2024 1990 1 1980 4F 5 i, 3£ ¥k R 1960 4 A1 Hy R #A #k, 2002 F1 1996
AR LB JUANMREC AN IR D7 s B bk LA R 5 b 3 A o UL ) R AR 22 3 A
i, AHR HIIRI KT 2 R T BE S EBUR R 2 8] TR AE IR B E I 22 5, A REREE DI
TrkZ 18] +3% Mclntosh $5 4] Z 5+ 5 AWCD 15 —%L.

R 2 AFRSE D LB RSB 2 PR ECR

Tab. 2 Functional diversity of soil microbial community with different establishment history

Shannon index (H) McIntosh index
FfHh site
0~20 cm 20~40 cm 0~20 cm 20~40 cm
2002 5410a 4249 a 10.578 b 5.183 ¢
1996 5.395a 5.037a 9.644 b 5.280 ¢
1990 6.120 a 5.798 a 15.010 a 12.022 a
1980 5.052a 5.859a 8.626 b 11.972 a
1960 5934 a 5219a 15.445 a 8.999b
MP 5.184 a 5249a 9.067 b 9.226 b

VE: R EEESY 3 MR EME . RSN SE T REROR E RIE B E KT (P<0.05).
Note: the decimate capital letters in the same column indicate significant difference at 2<0.05.

21\ NN Shannon evenness F1 Shannon index FAE HIRMAY) F & & X H IS EHB N
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2, (EAh SEARUE W] Mclntosh index  BEHLIL S [ WA HLADRL S L3 E VTS DhRE AR R Z R (AL

AR, 2004) .

2.4 N[A RIS I 5L AT R IBAI B 16S rDNA V3 X B )93

1 FIMO-BIOR 71 & H2 B -3 4E S DNA, 43 1.0%E5 g b e Jko ki, 2 /s DNAFEEUUR KT
THET IR (4. n] LB T 5 755

J32 FHI 40 B H 51 40 338F-GC Al 518R 47 1 -3 b 41 B 16S rDNA V3 [X )7 Bt, LLE DNA JyHiti
[¥] PCR J NERIRAFHF M (16S tDNA V3 X)) 3B, PCR I IE M) LA 1% i HE fiik 5 H EB
Getty, 13N [FIRES ] st - HeRE i PCR 125 & (B 5), R W] PCR 4 M4/~ 3k A3 1 e S A i ke
SPER) PCR 7=, v BUK 29 260bp 247, A bR, O SARRE Iy 1, &AM 818
R8T AR AR AR P PR B PR (DG GE) R i o
B 4 R G o A KA1+ DNA 2

BRI (£

10000 Fig. 4 Electrophoretogram of DNA extraction from

soil with different plant history

B 5 ANIRIRE: 1 S F AR AR BAT L3R T 16S
tDNA V3 X4 H B ()
Fig. 5 PCR amplified 16S rDNA(V3) of bacteria
from soils with different plant history
VE: [l CK A PCR SRR, A DNA,
1 % 5 PGB AIF 2002, 1996, 1990, 1980, 1960
TR BT PR 135

2.5 AR FH B ETHRTIBLIE 16S rDNA V3 [X Fr Bt PCR 724 DGGE 47

168 rDNAZFF-H1, BES w J8 R (15 91 DX 3, A o J3E LR 10 137 47 DX Sl s J3E A8 A4 4 1 47 X
I, & T AR B AN R 25 SR AR ISR SOk R IR T (UL, 2000) , A2 — AR EF i) B B A kA OC 2%
5 Foh, B “OFirneas” ZFK. HR4E16S IDNAGRSE P IR 514, X LA 2 48 X it
A58, I IPE A TDGGE, S H = A M 4 AT 44T . H T2 B0 ST 1 A 1 LA 4 16S rTDNA
A0 24T KB B (Zscherichia col))16S rDNA 338-518 bp i F Bt 5k 34 968-1 401 bp il F Bt (Nakatsu and
Torsvik ,2000; Smallart al., 2001). DGGER A 73 K AR 7 51 [FIDNA R B EIRE 1, B — 5%
5 KBS BETE Th 10— 0 34 BB R34 4 95 BUAT (Operational taxonomic unit, OTU) AN, 45474
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B VAL R R, S Y R O B SR WAZ AR 1 &, RS S, FOR
2 E R .

ANFEFESPCRI M ZDGGE M 8 (K6 a), KIS iHa KRN, SAFEMEAILF B T 245004
R HLK AT, N FERE M L 3ERE 38 2y BS A B 18 e AT Ay, RS AL B [ AR E 22 5,
VHAIHM R EEERALE, AR IR BFRERFHE 2. DB 1ISHG N
i, N H]Quantity one BFE R HTDGGERIE, &80 I3k 2 TIRMES (El6b),
HRE T AER S S PR . 2002, 1996, 1990, 1980, 1960FHE 1) EAT AR 11840 HIFRAF18. 20 |
17, 19, 19571 , T — N 567 RECS BT o 10— /MR 35 58 B B35 A 70 25 B4 (Operational taxonomic unit,
OTUYHAXT Y, 2t BB 2 U EM 2RI S, S G (0 a HODOG IR BE  S Wez 40 T 1) F 8
FtHE Tk, FoRZMENSEBS . WIS BT RERRE N, IR R AR A

b

a
1 2 3 4 5
L 1 4
2 T T
3 1 1
a1 1
(] 1 1
1 2T T
11 T -1 7T
1 1 1
1 = 3 £ [=1
] 100 0% 1. 5% B8 7% S5 B9 51 .29

Kl 6 168 rDNA V3 [X 41 J7 Bt ff) DGGE /3 #T45 R (a) LLR MK ILEIE (a)
Fig.6 DGGE analytical result of 16S rDNA V3 fragments (a) and comparison of the bands’ Dice coefficient (b)
VE: 1 A S BKIE S AR 2002, 1996, 1990, 1980, 1960 A i) BT bk -1

D MW N-DO DN ANE W=

R S Y

iy
QUoHD Me W ND

-
w

BMM S 2 s (@ o Ak WO 2
=

[N
[N

)
W
)
W

[l
b
[l
b

TFANA AN T R st 2 B MO 265 R B, 5 64 8+ 13 KA ARG LTI, HAaWhit
PESHT, FRWTIX LA TR AN BTV 7E AR KR BT Rt rh, B PRI [ (380, HAhk
ANZZFEW . HEE 2. 4. 5. 64 8. 12 ZKAHEAG RIS (A G IS FE i 2717 5 AEFMEIN TR B K 6
TrtdE (1980, 1960 Fl) Rplse, HEEE BYTHIE N EAEIN, HouZdigim; 1980, 1960
ERE BT IR AR 2 A 12 SRR I (R O ) BT R (A 2 R T, ] 2, 5. 12 26
Prvk SRSl AR S B OLR A AL 1R 3, B B TR IR A, L R
Beo 25 11 AE 5 DANFESEELFARIRD, Ui DR 3 2E A [ R BT J7 52 BAT AR s b s e kK AR
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AL

PABATHR | SHEdOEEME, ] Quantity one #{F5E B0 #T DGGE K (& 6b), 45 REW,5
ANFE DGGE B 2 [AIFRARBAE A T 51.2~78.9 Z [], B A AT RIS (] (14 0, ARACLRE 28T T 1
U RARZHERMA K, DGGE EIHE AR ZHEIEIEEUE T 2.833 52,995 2 (8] (K 3), & &
FHZER, AAAFEIREE B B AR KBTI R AT R S50 CE RS E AR R R T A& .

R 3 A LIRANF 168 rDNA V3 X471 /7 BUif) DGGE 7 Shannon Z A1 #5%K
Tab 3 Shannon indexes of DGGE bands of amplified 16S rDNA V3 fragments of soil bacteria from different soil samples.

FeEth 2002 1996 1990 1980 1960

ShannonZ ¥ M ¥E 2L 2.888 2.995 2.833 2.943 2.943

AU R R (B 7)), J8 o R AL R 35 6 B2 (The unweighted pair group method with
arithmetic averages, UPGMA)HHAT R (B 8), 2 SHEFA 3 SRR R mr, BEEBITH
BRI T A3 N,  ARAR AT AR IR BT R . —BUCARRME ST 0.60 FOPIANEER A
BUFRIAAAE . 255N, ARHERBI, B 1960 FEMAEIIITARSE, 1980 4F DL Rl 6
VMR SN R VR SR A R A BB AR

Lane 1 i 3 4 3 B 7 AR 40 16S tDNA V3 X371 1 Bt

1000 715 647 EEE 512 DGGE & HIRIER (/)
Fig.7 Correlation coefficient of DGGE bands

1

z 7.5 1000 788 1 54.0 between different soil samples
J BBT TRS 1000 GEE ATD
4
b

566 712 BRG 1000 969
512 940 570 568 1000

#5
— 055 #4 K8 Al FE16S rDNA s I RE 1 SR 2K 0 # (F2)
Fig.8 Cluster analysis of 16S rDNA banding profiles
065 — #1 for communities from different soil samples
0.70 #3 TE: B 1A S GBI 2002, 1996, 1990,
079 1980, 1960 Ffrhe 977 bk £
#2

[ BIOLOG EBIT FL 4SRN, |47 RO I 5 5 3BV Dh e 2 Rk 2 1) A U AR AE
TR RE 2 FEVE S IR 1 E R IR IR 0 KT LK IR K PO L. AEANTE FHALAE
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FHAFIT R A28 LI BRAR T X MO I E AT T, BT T AR AN A Y, hT4&F
BRI A BRI, PICREFF Z TR K, KICDUE, BT EREZ AR AR
A, FERATTS TR ABUKEMHATEL T, BIEZ PR A 2 R S S5 1) foe T 2 A
=, Pl BIRAESH S SRR RN B Bl T TN IR ARG ARE KL, B
B [, B THR AR BRSNS I A ) B AR AR R V& S5 A A REEZET R s TR B 2R I 4 Ao
BE, AH SRR (R b . A X R Oy FAR IR (R 1D, BRI R AAE TS
MR, EA R RAEYES AR . BMHE 15 0L (1990 4 BT EAT), LA
s R TR R LR R S BR B R KT, B BT MR I R g, R T A
I 6 a h EZRAT eI 5 HIEIRIRDLEGE (AR %, ERAHRE BT T, T
VIR RE S ST IX R A S, ELIRYIAI D5 4

3 4hi

FEAR AN BV N, AR BB R A A =85 LR R X R R E R T
BATARBES I [A) RRE X SR AE Y Th RE 2 FEVEBCR B8 700, LIRGIUEYI DI RE 2 A PEAF 38 £ 2
RTHREERE . ALK RO KIIMHEBITECE 51 SR 4w 2 FEE R B35 204k, (E1R
R T — A A\ 1960 EFE KB AT PR 39040 T 45 44 5 LB B AT AR AR 22 S A,
BEE BT AR IR B AN WG N, -S540 B RO RV S MR A A AR A
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(AR R EE 2T |

Mwe  TRE ERET

CR R R 22 AT 2R TR, B AL, 210037)

B B A EENRET TITEBS . THEMTHRIEA. 1B, TE8 G, 458, My SE %7
ST FATEAFE R 2 FEEREAT TVFR,  FFRI TSR BT P A 2 PR A P A7 AR 1 1 SR 55,
NBETR AT R R AR, HARATE2mBarr Ry . rrelinaime, am
—HE HEESETS BB R BT TAETHERT T RR BN A KR . AR R TR,
FHIR S, BOM BN L AR SE R LR . T TIPS AT AT AR IR ], AETTAE
PrARET AR B T AT DUTAE, IS AR ELE IR AR, BOROBRIEEE, 5 4EES
THE. PTREMIFITERT /T 0 PRS-, R — Ok A A IREAE P A2 UOR R IRBAE Y . 1T 1E
A TR AN P & TP o FERETT 73 AR A EAE R . AT SR RS SRR RHE R TR K
WA, BRI RGURFIE . YTSRIEII R SE AT 0 A =Rh A, ORI 4K 2 HT il
RLJETRREE, RS EEME; @WRIM: WirmErrfRse, ARFR, w5
THIE: OFRRER.: DM RLE TR, KRB, BRRLHTR, KD EER R
K AT, FTUIMERRRIAERA RIS, BEAT AR A8 2 [0 2588528
THEAAERITAR . RN ATLATRAE ) RE K ERIR T, 7 SRRl [ 28 W] RIS R 22 57
PEEM . T T A AR SRR, RO R AU RO TR E AR RN O AT T R
BT EERNE

X8R ARG T 2R B R

Sexual reproduction and its biological diversity

LIN Shuyan, DING Yulong, WANG Fusheng

(Bamboo Research Institute of NanJing Forestry University,NanJing,210037)

Abstracts: Bamboos belong to the subfamily Bambusoideae of family Gramineae. China is rich in bamboo
resources with more than 500 species , belonging to 39 genera reported. The flowering cycle of bamboo is
long and erratic, and a long-term vegetative propagation makes the genetic variation relatively narrow, so it
is difficult to use conventional breeding techniques to change the bamboo character and develop new

BEWMB “+— R BEIH : g B Ak S MEARI R (45: 2006BAD19B0204) .
BIRELE TH L vlding@vip. 163. com
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varieties. In recent years, some bamboo species had been flowering. Bamboo biodiversity showed not only
in species and ecosystem but also in its flowering character , fruit and seedling diversity. There is very little
information about the research on the bamboo biodiversity, and its diversity protection has not attracted
sufficient attention. This paper reviews the diversity of sexual reproduction of bamboo mainly from the
bamboo flowering phenomenon, flower structure, seed, hybrid breeding and bamboo seedlings and tried to
explore the problems existing in sexual reproduction diversity, and protected the rare and endangered
bamboo species.

On the basis of their flowering behaviors, two groups of bamboos are categorized: one is that flower
gregariously and periodically, which will die off after flowering in a few years. The second is that the
flowering individuals die off while the whole plantation stays alive. Ordinarily, bamboos expresses some
abnormal phenomena: low speed of development, fewer quantity of new bamboo shoots, the bamboo
shooting time ahead of schedule, the shorter and smaller leaves. The culm age of the bamboos doesn’t affect
the flowering and the new bamboos also can flower. Even some bamboo species developed normally in
spring, but it flowered in autumn, and blossomed in spring of the next year.

There are two basically different types of bamboo’s inflorescence. the indeterminate one and determinate
one. The florets separate into opening and closing types and the styluses into long and short types. The
anatomic characters of bamboos fruit can reflect the system characters. Most of bamboo fruits are caryopsis,
but the fruits of certain species are pomes, nuts or utricles. Variations in the size, shape and anatomical
structure of the fruits are visible between the genera.

We can take advantage of the time of bamboos blossoming to make hybridization between different bamboo
species or different genus. Some bamboo species can get abundant seeds which insure the genetic variation.
Usually the bamboo seeding vary largely, so it can provide plenty of materials to choose the excellent

species, and enriches genetics research.

TrRAEY R ARABT WARHEY SR o FEE LR, FTERIAE R £, A39 1 E5004 M,
WA =R, BVRAEAT WAEAT WRAEYT, REA . h T TR NZEE KNI
SESEHIAEY), JTERIIC, WKARITOIME S s LA s, ARMER A M T BOR Bl s
ARFE L ATIEIRAES & Rl TR, AP BERSE L 7T T eI S . 1T T RREYIR . B
BER ERRELZ AN, HAMEREMAAEE SR R T A2 REEACERIERN A . FiE] &
AEERGNZIENE, ERIAEHITE, LT ERZROZHE. ARG T TEM 2R
PERISCHRE D, R EOR R SRR S B ASCIEARE L LA+ J LT MO AR TE 1Y
SLhth b, SSERTAKIAEYTR IR L, SR T TSR A v A R K 2 R

1 IR R

BE ST T I IR AW G IRIE: 196345 TGN . EEW LI E BT (Phyllostachys
edulis) FFAELESZN; 1985—20004E, FEEEIRAN =8 S HsATAT TR, 1S ILRIE BREELE

WRNT (Acidosasa hirtiflora). B 3 21T ( Bambusa patellaris) « ¥t % N7 ( Bambusa distegia) « 9 17 ( Bambusa

146



burmanica) K¥EAT (Bambusa papillata) FAENWI23JE 6 VR FHAER; BB Mok H e
TR MO R AT RN [ 1984—1996 (AT F AL DL, 73 3G 1ENT (Phyllostachys nidularia) |
IKYT (Ph. heteroclada) < 17T ( Ph. fimbriligula) . 7311 (Ph. bambusoides [ shouzhu) < 4 1L 5 A7
( Chimonobambusa ultilis)~ X7 (Indocalamus tessellatus) =51V FATFIHACL); 22571 H 1974
LK, ChEA RN (Phyllostachys praecox). 5T (Ph. iridescens) . 1. ZEXT (Ph.
bambusoides) FN0Z M FRAEFHAE, HAIE3.03hm?, HAMELFTAN (Ph rutla) . FNENT
(Undocalamus decorus) “E R FFAEHCTMIAE el A 2631514, WL EEE ©A 7004 S5 P s A, 4
FEE RS, 1993 AL R d30%7 47 1994415 £I85%; Wivl ¥ & Fhi A 7£19904F T H-4EH 10
hmiRYT (Ph. glauca) FFAEBY; Wil vh ok H L PIBATTE 195445 5 F A8 s AL WS YT (Bambusa
boniopsis) 1OV, BN (Phyllostachys nigra) U\, %HilT (Bashania fangiana) 8. 517 ( Qiongzhuea
tumidinoda) 1. 44T (Dendrocalamopsis oldhami) DOt M SCHITFAE4RIE . Btz 4, FEaihk
K= R L9 E H AT ( Chimonobambusa sichuanensis) « %MWY (Arundinaria simonii
Salbostriatus)  ¥§FNT (Shibataea chinensis) . % W1 ( Bambusa multiplex) . 18 & % M AT ( Pseudosasa

amabilis var. convexa) 5 JUFRT-T 4R TFIEM,

2 MTRIFIEFSS

HRA PR ZHAT 7 EZA RN R R E FRE KA A 0, mHAAER DL, 5K
SETZU27, [Nk, IEHE L MRAE BV T, T rAeIARE, AL AREZR.
—UOHERITRY, AEJE — RATAREL T BT, B FREERHIA R (). A — A miE
JETFAEFTRRAET ., (H R 22U RES T SR8, W BB IT, WnReBAT, HATHRET B, 2E
AR, BT ERAS~ 10N, JE2F TR 10 A MR ATk Bk, T58 —4E3 Aot
FERAESGEATIET, SHSUMHIATRT, IKEILEFRAE K. BT IRERAE R T IH a6, 40
S TSR RS A AT A Y NETE R, BRSNS NE6~ 1028, 4 HIREEETFAEN,

— AT FAETAERITAR AT AAEAE KB, AR B AR/ R TR AE DT T
SRR FIRE, RIVVEKIGR, WA EUIE TR, B, SO BN A R 45
R WRKNT (Dendrocalamus latiflorus) JFAEHTATWIE TENS), SEAH S S-S E %, KRDURR
PHAETFAERT, JRYT AR S RS> BT MR/, T B AT I/ BT UG A 5 A /N
EM R IRAAE B vk, MBS EFURE RIS ITAE . BRYTHE B 3 RN i, /BB IR ARG,
H BT BN 2 N E IR A K AN R AA A, O E AR, BRI R B BRAE S e/
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3 e

VI IFE— T DU, (HEAEIIR AT AT A AN A . ARG R 9], AT In )iy
RIBETEI N 5 Aty ST BRTEITE 4 A bA); REEZRAAT. st ferr AT, sRlim e fr
SENAE 4—5 At BBITRBEMEE, €3 AP AATIREIEHE 3— At mRTEN
— AT FPULE 10—11 H 9 IF4E.

4 TEa3HiE

TrRMEMHAE T AT 20 PR . BI— R AR BRI A 2 ORI TEIRIBAE . FAEF?
AEHE, TEFr BRI BONRMEIR . EARANERER, NRICRATER . BAeR IR f B N ELL K
TSRS BOREM . DNMEA RS, 12210, S/MET A 1 2 HRGE T 2K BUF 1),

I rHIAERRTE, —BEATE. SME. MEES. MESE. AR AR, HEEHEF3meM: Hik
28035 RFT3. THERMA MR, — N AMESKITRL, TR R OK KT AR, HESAN
BESSMH, ST, HIFER O ~2h, RIS, WAFERD: Ay
2 A TR . TONWAMERE R, iSBT, JHERRE T AT, HESMHC R AR Eh
A/ EMESS THESSHON 5 A4 #2 AR, MEREE S 2. AR SKOCHESEUTBETT, KT T HIPEAE 7 KA
FERRVEACHER: AU AR, THEMRER R, MR RESh: R E RO, A HRESE,
JHAER FEFr kT #a th RSk o IRARAEE RIS, FEAT AT arAT. S A sAT. BBITE MR T
KACHER . WS ss T AN AREZRATAT, FATSETA, eIk B, AR RESh, JF
FERSREFr kot i AL Sk, JW/NRERER P&, R T REAEAE RO,

5 4s£iFil

PrRIE RS 0 A =R, OBURIER.: HBRZHATMAR LR THUREA, THim A
THEE, RECER B FANE, HRRBUN, EHEEMT, diRKEMRZZ R, @R, )5
PR Re T, M, RIOVRERR, REBJEM, W5 TRE; ORREM: DHITHEK
RLJETHR FERPREA . BRRLATEIR. KB Z TR K.

KSRGS N AT R AT AEACTI A SE ISR, AT KIRIF L, HFFS24, HER
DEEEAGE S, L SA— RO AR TAENI T o ikie, A5 RS S VAR R T . K2R RO A
Pras s OURAR I, NPT AR SERD TR BIE . TGRSR 2120060 2235 AR e 13 Ao AEAT 45 5K
TOLEEAT THEIE, REREIM 7 I LA M B A58, Z5SERUN 6.1%; 2= HZEM Taylor 1 RAE DI

1
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1 (Fargesia robusta) . WAL w11 (£ scabrida) . SN (F denudata) . W (£ nitida) 1]
R, PIRRIIARE: BAES (1995 BHFEAT AL, AT EHCHIR ot S5 77 AT
JEAS AVEETERNLRE N AR . JRIAE TAEM BEERS, 1825 DI BEROh . 4R 2 H ek %
FToAeky, BMEATER, MUHEEZ: RN, MESH LB RLZIR, ek T4 I HoafE L
HAESh . B TAAEL EZFIRE, SEATITE A PREF IR 2 HECAERE T AT
(Dendrocalamus giganteus)W K, TeVTHIMESS T D3 K G A 4x, TESS SURMETE BAERYRL, 5 H
I A LB A R AT A 5 IAROE ;. RS ERIWE ST T AE B N AL, ST IR 3 AT R HE S
Bk, kb ETE, ASEisk. MRS VEXIE BT RIDT AR, BBIEE AL SE, T
JR R TR AT 8 TR 2, BRSBTS L3 rT#pEn4,

BXA RN, KRBT AT EEE RS S, JUHOR B AR Rl . 1958~1960 4, i
[ 5 KHE ) Matamure Ml Sungu 3K IX, JUT AW (Melocanna baccitera)JTAE4552, ZXTHEAE,
FhF RARTEHTRAR: WITEAE DA TR, B S0 AEARIFTEEEHIFIS , Bt AR b R 2R
KEBHTMLE RO, Gk K B ERS RS (Drepanostachyum scandens)WITFALEE LG HLEHATII L, INRIE
Prasses R, My mall, KRR, AR, RARERT R AT RER) . AL FLAFRIS A R
XF 23 J& 61 MAT TSR, BTG SEER IR (79%), RIS MAT RS LR BUR (27%)
RAE AT TGS AR5 NONREM RS BT AT LIS I N TR ARAE T I B 77 s 4k, iy AR A
B ME B TR AL T, K AE R 2 1 B AR A 2 S e i AR L A S RN 45 2 R e 5
RSN B R IRIEENT (Bambusa pervariabilis) 1 IMEMESS RIS B, AR ALEZG Rt i, 455K
B o MOWHEEEIRRIN R AT REZATAT T, A ATEIRT AR B, X 4 MIRE B RS
PETR R — BRI BUR, BN LHR e W5 3w e s AT i g 58 4.

el

%

6 AR S

SRR TR BT S A, AR SE AR P AR KO B AT TR A A, B i
THEG TR RORGEF T TG HATA X7 mEHE R ER D, SO LT A an sy
(Qiongzhuea tumidinoda)?’). TENT(Ph. praecox)® ), AT (D.strictus)30\. FYT(Thyrsostachys
siamensis)P\\, Ky BN (Bambusoideae cerosissima)l. EATIE—VIRIBA, FRTUS) | SFop i pr0efy
TEAIT ST o PO T Ao 0of S P T SR A P B AR I R IR, e e A o 1K B AR A Y [ AE 12,94~
20.28mm, EA£N2.95~5.18mm, Fi1 AR REK. AT BT RR, 8L
AR H B AT P A 45.8em, A KH REF, BRI 13em, HPBEHUD . AT E S A KA R E
FSte KRB RS T S A SARAE — EREA AR R, EFEd PR shl R, #ITIR
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kIR, 0T EE B T AL
7 TEAER ) L R R

XTI T RS W LE R RO Y, A AR T R M 2 R A DI R,
SEIRER BT T RS R R AR . BEATFAESE Lo SRR AT AR IR A RS RIF R EE T5
XS B2 M A7 ol 3 i B BB IR N B A U B3 Ry e 3k AR B B A B B R TEAT (Undosasa
shibataeoides), 19T8FIIEAH RIMEF A A TR D ELL H205 J5 B NG 3 S BULE A M
JUE KA XL SE TR A Z BAT EEIT AR -AME 5T Rl, ant 5t B R A E
Y1 (Dendrocalamus sinicus), FAGERFMFNE, (AULFERRLHE T REIFLNR, (HRFFEALE
S A S B AR TFAE NG X — 2 51T R SOK o BRIMSR U & R4 2 M d i R U, (R 9P
WET R Z e DBl ERE .

EIRILE T RAE Y B 2 AR M ORI E SEE T T D S 1 5 AE H ks, (HEfkRE, 1
KT WM D IR B, A V22 BRAR AT SERBR TAR R Zdt— B . AEPRHE 7T 5 T N i% A T A s K
FE A R B, BTSSR E AT R AE Y Z AR SR, IR Y — R 7 2R 5
R A0 T W3S AT GRS AT AR08 o X8 JUS it i R8T 16 100 7T SRAB P A S 1) A 3 SR EAT IR AT
ARIRTTT, HR L HLBUBIRITRINLE] B4,
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B il il

(LA MR 2R, TTVURTE, 330032)

8 FE AR TR EMZ RS B SCBUR: T T TR AR 2 R gD B
ZREL WRER. NAREIERR, R AONR R EEOFEAER R, MRERE I R, &F
BB MBS S AR R m AN TAR . LA AR R B ESR E . nsemk
BUEY S SEIMBHEAIN THRR A AR T TT IR 1 MR RT3, IWMATRAE 2
FEVES B RGN NNESIT AEM ZAEERIRE M PrRAEM Z R E RIS . 77 28EY)
WAL SR T . EMATREDBENLEIBTIT . TR 2R OR Y BOR 55X S0 7 4507 s vy
KLY ZEERE T

XA 1T B R R PRI

Decreasing Causes of Bamboo Biodiversity and Its Protection Strategies

CHENG Ping, PENG Jiu-sheng, Wang Hai-xia
(Jiangxi Academy of Forestry, Nanchang 330032, Jiangxi,China)

Abstract: This paper summarizes the conception, the significance and the situation of bamboos’
biodiversity, analyses its main reduction reasons consisting of natural, artificial and system factors,
meanwhile the protection countermeasures such as improving our cognition, establish and perfect the
regulations, strengthen ecological cultivation measures of bamboo forestry, enhance management of
forestry administration, increase science and technology investment, develop conservation biology basic
research were put forwarded.

Key words: Bamboo, Bio-diversity, Causes, Protection countermeasures
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V. HEYARCEY, DCENIA KR, ENSEFAASTARNES RS, el (B2
FEPEAZD) HI5E S5 AV ZREIERSR T RIR A0S I AR R B3 A, XSRS Heth AN 1
Wit HEEEAARK A RS R G LT R ES G A . XEEWA N YR Z RIS R G0
ZREAEN AMZRER IR G AR S REE . YR 2 REE . RS R G2 FEVERIF I 2 AL,
WL ZFE AR A AR R DR 2 R R AR ER EAE AR Z AL BB RS
ZRVERIGEYE A AN ASEVEMESE RN Z U RAES RGN A Z R AT RN
M FEE: L PR T8 AN R SR AL A 25 AR G B S5 AR 25 () S5 44 T RENL A AN [R1 3 25 77 T HY
B, EANZRBA XN XERR, LA ESRESFEMRIERM, TR 228

2 MTREMAEYI SR

2.1 YR

VIR R AT TP AR SRIN=RIA R . IR X, AR LR XX AT A
ORI . HATAERILE TR 2 000 75 hm? A b, 2 5 AT M 1%. S ERATH
A% 500 /3 hm?, 2954 EARM SR 4%, SRBRTARIRE 25%. it FAIETREY 107
J& 1300 250, HApARARITRIEY) 79 ANE 1200 250, SATT MY 28 AME 180 KA. #i (hEHH
MECENEE M) iddk, HEETREY 39 N EEE AR K& E A0 E L 19 4M)509 #
JE BRI 53 73] ot 5 36% 1 39%12).

2.2 BEZHME

WHEATEEYBEAEZHEE 2 FE, AR T RZEMN. RRMEY, w17 E
( Bambusa)104 Fh 16 LFh 4 B 6 FIGH . B4R (Dendrocalamus) 46 Fh 1 Z5Fh 5 AR 3 FEREAL,
KT8 (Indosa) 23 T 1 255 1 28 R RIAT & (Phyllostachys) 65 Fii 1 A8 Ff 45 A8 Y 3547 & (Pleioblastus)
34 Ff 1 AR 1 ARRAELL, J2 A E TR 577 FA A MAZ Y 103 B, b IR IE KA 7T Rl 463 F
AR AR Y 83 A4, ATRMYIICH R — S B E R AP AR, PIHRIE AR ANRA PSS,
SRR ZBFARTY , GNBAT (Phyllostachys heterocycla cv. pubescens), &R INZEE BN (Phyllostachys
heterocycla cv. Tubaeformis)~ 6. W 1T (Phyllostachys heterocycla)~ SEAT (Phyllostachys heterocycla cv.
Obliquinoda)~ WL EBNT(Phyllostachys heterocycla cv. Ventricosa)~ 42211 (Phyllostachys heterocycla
cv. Gracilis)s 77BN (Phyllostachys heterocycla cv. Tetrangulata)~ ¥§AETENT(Phyllostachys heterocycla
cv. Obtusangula)~ 1EFENT(Phyllostachys heterocycla cv. Tao Kiang)~ FFETENT(Phyllostachys heterocycla
cv. Luteosulcata)~ SEKE BT (Phyllostachys heterocycla cv. Viridisulcata)~ V& 2 BT ( Phyllostachys

153



heterocyda cv.Pachyloen) %5 10 RAAAAL AR50l HE Ry FIRTT &t R A 28 572K
B, ARV T RGO, DNA 73 TARCAET SAEYI RN SR 25 € . A% ZREPE BT
R 50y R T T EAS T BBk R , tn A B RAPD J5 iE0H 8 AT (Bambusa pervariabilis MeClure)
HARATIX N 6 DMEAAREAT 718 AL ZREVE0 4T, (28 A5 th 173 264f, Hh 85 MAZ S
ot HERATIN 49.13% )X T AV FEUR AR PR AT R U, 1 LR W] LA E DNA 7K
SPAAERCFE W R 2 A, IR HH BRI R R A REBOR T 0.1, BEUIBHARTE I AL EBOR, d8 %
VR FET. IbAh, 1E45E NCBL &M WA T A A% HIRF 41 1007 2, EST /741 581
%, GSS998 %%, il 2586 %%, K FIIXLLEE KA FHI0 FORHE R 2 AR E R DL R Gtk
(SN

23 £

PrRMDIE I T 22450 R T R SRR B P 0 9 B i AR L PRI E A R R AR 3 38, o
ERIMNERYTA BRI, EEMGEEE. RBE. BRI, SRR R LA IRIE R, A
HCERAAT RN BRI 56, EEZ AT AR SIEESEE K L AEEM; B AT M A ERNHR AT =
B, f£RE, SRAE. AR M RRA 3 KA A,

WEAT RT3 AT LA LS 400 9t 7, FE B AT £k 4 000 m AN IR, &EAT
PRI AT B I TS 27 Ao M R AR K L DUIE S X 2 2 DL BB A AT o0 32, SRR AN g X
WUAE ALY N TR ARG ZEERNEE, REEER AR L. g, 58%
HAXWEZ, AHEAY)IN. YEPE. WiE. TP, SNSRI .

24 EMEHME

TrERIEYIRD 2 FEVE . B ZREEAE S 2RO T RIS SR AL 7T 2 16, ek 2
Hakfl. AlEs it XA, B, AT TSR, MNUERHERE, KEAT2HN
AT R AT Rl AT R R WATRRONRR AR 70, A RTRARA T SRR
SR AT SR YT P ARG MG S ThRe sy, TR RIE S Mo, AR TR A
WA ERERTTRE, TR, AR, B, A, DR, =L . BT A
AISEAN U iR

a3

.
=8

\J

al

3 IISEMEMZ FERR X

TrREMAENZ FENE S MR A MK RAEEVIN R R BRI 75 AT H &L
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EHE, R AR TS IREE EEAEN, HAT N T @M @5, SRR, EITRE
FAAKR HAM. TEM. SUHRSCEEM . B ERAN0E. EMUBEN AR E N E
SRRUR, RN 8. 8RR TR, R, SR, BEERFR. BESMERES
R, MHBERMLERAES RGIIRE. H R REK L R RS RS A,
M SR N A stimsh L e issh. A h E SN A £ S, BOEE, 2P EARE
GBIV ARSI &, A& rp AR SO S AL AR 7y DAL SR 2 W 2 R v 6 £ S
(2R ERCE N C S ATR

4 RETREDEYZ R IR

2004 1F, BEEEAA T H IS PR B A E bR R 2 S P i — TR ok i, fe A
BRI 1200 AT AR, Rm— AL A G TR, 5 250 FhiE & — 1T A A A ) 2000
5 A BRI B SE TR, B 5 T BRI KA. 1984 4, [E S BEAA 1 — ik HE MG
Wyt 5, K BT (Brachystachyum densiflorum) R 5N (Qiongzhuea tumidinoda) 5\ k1
RO, 1998 4E AR ) (R EA Z ARSI ST ) — b, A 12 BT RS N T E T
VI SG SRR, EANRIRIT. &84T M. ST, 5T BRAT. AT, EEAT. BT |
Tro PRROCHRZErT. WM E LT A 11 AT SRS e E YR A R AR, 2 NIR
Tro HEEAT. Bl 84T, sTlAT. HEXTET . T BB, BT, AR, mAT, K
A 6 MAHE R 1999 4, IREBUF A 78— <E X E m R B Amw 4, P mrT
(Acidosasa chinensis) N I RARIF A,

HAT, FE CAETT Al CRg R s OR3P SEE T I HRAS 1 ) 3 pslt . At ORy 51, 3R IE
WA BRI X 300 24, ERZ KIS RGRM BRI X b, PrRtay e H b R4
B, A0S H AR R X I ERE T (Cep halosta-chyum pergracile)~ BF% 1L HARORA X 172 5
KAUAT (Yushania wuyishanensis) TLFE I X 1L H AR X BITEEENT (Sinobambusa striata) I X FEXT
( Gelidocalamus stellatus)~ WFFIVEWS H RS X (15 B BN (dmpelocalamus actinotrichus)S . FiH]
B, BRI 80% IR = RGN ORI B & F ARG X [ GRAP B 4 3 Fp 00, SRR 7
[, A[E & AR 2L TATREY R (BRI L X, HT RIS RAE T R P 1R, H
HRAVBOR . TR Z A 20 KA, GOWVL 25 . ARt /T 28y sE, XTIt
el (ST R RANAE 73 BT 7453 AR ORA7, 1) ELASE — 2853473 Y8 BB 78 OB A7 A e B
FREAS ARG AR R o A, JRESF . MBI RS A S AT B0 A, X ITSAE EY 2
FEPE R BT PR S 1 B A
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5 PTREMAEYIZ RN ) 2R

51 HREREE

PrEta A 2 REVER D ) BRI R F AW ITT I, — RPN A S B EY R . TR
HITER K BARE, AR EEA NI, AR R, IR 2 Hr i 5 S AT 55
AR EMITCIE BT . R, — R A YRR ) AT R A B 1 AR RE I TR
HERWEMACSEAINEMAE, MR UIERIE, BRSZ MU BT T, AR
YRR RN BE 2R G IS B s e RS, Bk, AT RV B2 A e SE R . R
WE. kR BAE. FREFRKEGIRFIAERA . 40 2008 -3 g 77 1 X 18 32 M 5 UK K
F, RERMZKIEM 3.4 400, PR 243 Ji, Kk 67 AR, AT IS JLILBeKE, BA
LR NG, BT KRERE 73 B2 A0 Hai BT 90%, HEET 5.97 (L,
b IAE BT EREER 40%012,

52 NAEE
5.2.1 ABRKRER

LR NTE ST R S EUES I  Wb BUE ST Rk, Ik, A B%. IR, ARIERIZE. R
Rl HARS RS N, T X AN S, SUERASTNIG. WA MR SRR
T AL, B T ARSI, Ai TR AT S A PR AR RO TR, S8R A A IR A
ME R, BALYIRAAL, JER 2 REVERER, WA ERN ARG, BeAs i AEAF A — HL 2 36
R, RS TW Gz H, KA, ETHREEIRES, T RIRMR BB ANE A AR Fil
A FFAL . SN SCRBUR L VS R I E T B P2 G ST R A RIS, 4
VIBERTE, SECF AT RUE PR AARKIERS, RORRACAEEL, AR R 2B KRR AT AL
SET-ILG, 1 20 20 80 FEACUR R 90 AU I Z- I RUAR IR IR T ARy i 1 A REAT AR B 2 5 A K
THARIFAE 7 B A AR AR RO BRI o 4 BORE, H AT 22 2R 250 AR — AT AR AR AS 21 2000
05 03 AT R el fa 1T i, A 5 3 B AR T K 14,

522 HIFAMIEFK

TrERBIR AR AR BENATNE, R 2R RS TE, AT KB
Wk ETF, RSB BRI BT SO HEEM DAL TR —BORUE, T A A
AEVBHEA BORT ORI, 8% 2 SBOSIZIA RS TR . = = TERBIRER, ERAR
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PR, RmvE2 MR, ERNSUR, AMEECH] THEKRERE. HAMETT 25 5 K
N, BT IURAGEERS 4% RAGRE R 2L A S BT RIS, BITHRAES
RGE RN EBIR . A LTI 2 S B R AT MORAR R IR SRAREERS L 4%, B AR T L
3-4 AR KB R BT HR R, ERIATHNMEITZ . ZIT 2. ik, TRE™E
K, TMRAERKE. SITREVIR TR FFE, dTuRFERSamoRne, gAY, et
Ji B ISR M ELIZ TS, RPN IRHE. B4 5%, MbgdzimTiemdl, MRz,
HEZEZ A0, BEATHRIRSR 8, Bn SRR RS A 2 BRI,

523 ZEHERES

BT NS, R WL PG IR ASE BT EE X, BRI EER R R,
HIANFSE R AT AR SR AL, 8 I 2B RIS, HE TR AE S SNE E, 4ERF
ENTMBGR AT 10 70 SEATTIEHE 48 BATAEM,  JEVT AR b 2R B A2 A TR AR ARy T 2 e 1
MR RIREFEERBRARIA S, AR BT AR o« i RORFE AT AR TR R —B AT AR B A2
Ja, BEORPIAIEA IS . TR EAN, R AR A S RS 2B TIMBIR, DRRL. FTH
AEBRGEFNIZ . ESREMNRIR, S ERKE G E, [[{N, EXAmeEHAGST,
IMZNATNRAGE, SE5 R BAT I 2 R DU e N ML Je R0t T 575 A 1A T
BT, R EAGRA IR ARSI (AT Pl BE JE L2 2 3

5.2.4 FiEHHR

BV EAFIA SRS GG, AR AR B S BB R . AEEN—E8EE, EWHoT
MR FARIR, AEH AR, AR BN, RS SEOUT. TSR ) R
AR S AR R A AU MR R e R R VAR ) R, S RS I A
I RIERRONE M, SRR RN LR E S TR, WX RR R, B
b DA S A AR, TSR e o RS Y 3 2 R R A,
EEA BT, [N SRSt S8 R b B A e, AR B REPER 15 e X B 3 T
5.3 il IR A

FRE R A 2 FEPER R MG YA IR IP B — BEARR AL, SRTRH Y DRI 1 9 i 95 3
Ao W, HRIBIIRHRP AT IAEYE YL R RS, SRS B SR EAN  473h KA
A HIK, (EARGRIFX G BROSHZS, HEEARES) BB, HEEAE, 4717
FEANG; 55=, 585 E AR X AR AR SR . LIRSS, S0, AR T
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PR AR R, NHE RIS AT ENE: I, m T ATRRE, BB, K.
KPS A DX RS B AR il i sh S0 AL 2 FEVE th A il . LA _ERIR AR i 55 I AEP) 244
RIS A, HE DISE AT IR SCHE BRI, CART B2 RErE (BB 2RI iR

6 fRIFXTIR

6.1 EFHAMIRTEIR

I FEZ I e IR B R R B A A B M B AR I IR . AT SR AE ) Z R R UL, B
JERIRIAE, 2N AGRRAREE, [z B Fr DR 5 Z ARSI SO RS #0m Ak
FEEAL, WP EAEE, )RS TSR Z AR AR, OREITE
EYEZ FERZ T EAR 2R G NifEm R iR, RS 5RENR . KRS st
A

6.2 I ASEEEMER

B AR ORY X2 B A OR Y B IR B IR B CRLAEATSRBEIED AOXUETERT, @0 B R IRY X2
AL ORI AW 2 BEVE S B . H CHESEBTIRD 1997 SERISETE, At AR C @I BON IR AR
X—T3Z4, HERAEREYRN B, EERGM DS RT PR A EAGE 17 ARH H 2
RIVEFE, AT TS Z A SRR R, EHARRY X BB AL, R X NI R SR JE R
ALK 2 AT NI A R, GRS B AR XA P . HHTVR 2 [ SO0 AR RS XA K 2
AT 7R 110k, RIEREMZHIEREENEER L —, ENHEMRRKIRIER, AR
ORI X ORY . e, EEAMATRBHERIT AN o BRSNS R E A S il B TR T AR B
HLT R E AT A S R hn e, 583 A SR T H BB BOR A B, DA (et TR
WEM Z R IRI -

6.3 IBILESHEER

PrRBRES & 2 SEI T RREE R R AR, M ATEME BT, SRS . AR
B IR TS KA AM TR B 2R A58 71, KBTS R G AR RIS DhRE, IEBIT Mok ek
RN . — R R E AT RS KB TR IR AN, AWECE ESRALRIRIL S, [N o
Herrmmsit. BESHET N, AT AR RS . TR E R AR R AR L S
T HIEEZEW S, MERSEHREENESF L E TN, ReTRRGAESHRE, ik,
S REMIEMN, RERARROT, R B B AT
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6.4 INEEMRBUES

INSEMBUE 37 TAERHE BT A AW S AL DR A B A TRAS PR, BAARELE: Ik
PRMPGEMEEE ¥, 75T IR TR IOANE 2> 75 INRARMRE K AR, Sr Tl b K AT, 44
Prmkge e, RS EEHI T MORARIRAT, @B gsa e, HERAESREHA, REaarKr, R/
TIMRAEZS: IR R BRI IE, FEIRITRTRN TR B (8 AT Rh i Sr
BIRAFNXHEAT IR, B AR

6.5 MNP

KIILCRT KA AL L PAETAT. AT T707 AT WIAT. 47T mRAT. BT RE R 2
FerTRR b, TN e MU B MIE T A BT D, LR T B . GEEESR, T
TEEAE —ERE, WARMITR 7EREBT. w11, KR, SBETERSITRIIT, (HERA
. AR MR SRAN FHEFAT R D Z RN, ERIRBIE R, X &R G W a7
G, AWREE. BIRREE . EETE DU I RN ST R G IT, R AR SR
N TCPRETT AT B BOR, AR S R K I3 BB T A AT -

6.6 FFREIRI AP 2R I

FEATAT R D 2R DRI SERR A RIS, 50 NI AT R AR 2 FEAE B DR AR 2 B
BT, BEE LTI, NIRRT I SRR, A Eyfh (Al H 2
MSECEWIG KL, RTINS T A AN SR B AR . SRS — Jo i, X HEh &2
RN LR H. B, @EATREM SIS B RGEL. NS REM Z HEE
Wi ATRAEM Z ARSI I YRR ZREERE . BRATISEYIBE NI FT . TR
AW 2 FEVE CRAP BOR 56 ST F2 45 22 05 T ISR AT R A 2 FEVESERETT 7E, DL ORI HEIK ) 58 3
ANSE it PR A PR AR o

23Rk
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HeNT = RS 2 FEPE T ISSR 73 A K Fris {37

&Y BT AR
(1. FREMAL B R R R, = B 650224;

2. PR BERIEERG, =/ B 650224)

1§ £ 1 (Dendrocalamus giganteus Munro) BIRMAT T m . ZEEIGHMKEZmMA, I
FE T R RO Rty L8 [ S B X 32 51 R s, 2 — R &) 2 . K5 B SRR BT R
BNVHEARFMN T2 WERIFE, (HATEEIHAEINTS, 7ER B X IR WAL aiE, R
ERARE S . BT H R N RIS TR BOCNT AR S AR, RATHE = B AT B R SR
BE 20 Mzl T HR BT SRR R AR REHEAT DR

AL UL ISSR AR A BT 74N 2 B R AR I 84 2 REPERNIBAL 53 (L HEAT 1 B 5. N8O
NG REE 7 AT IR, IR ER 7 ML 113 MR IR 82 NS BT
GREY (D B AR TS SRR, ERRKT L, FRIZ S AT DR PPA=12.24%,
AREEMARICE V=1.072 7, ~F3 Nei's SR C 2 FEMEREEL £#20.043 6, -4 Shannon {7 B i £X
F0.0652; {EXIFIKFE I, PPB=90.11%, N,=1.5387, #=0.3085, /0.4588: (2) FhfE[a| g Ly
KPR, FREEIRIREAE 2010 R Got) N 0.858 35 UPGMA 70 #T4h TR AT 7 > r B R Ak 2
AN 3AEFFE, BT (XP). AB (SP) fITH (NE) M#ERA—AI2Z, et
FORE SR B 53— A58 35 (3) Mantel K45 B S 7= Fh i 1) 18 A% BE B A0 BHER B9 1) A Y 2 1Y) TEAH
Kk (=0.3477,2=0.051 00, FATHEWT NETESI I TIE. LB Fr Botb DL 45 SERAR A A 25k
R SEIATMER D E KR B &R S B A0 T AL 2 R AR R AL A% 23 K
(EFEER AR, PRI AZS ST B Ao DL SR S Tt S I R OR 4 A2 DR 4 I B
FEA TR A R ERFE

Ak, WX ST T AR R B A AT AR AR T AT AT T A AGE T AT, 4
RBIR BTN PR ZE R 2, P Bhig Rl CPEIFTAR 13.21 em, P HATAT E 44.97
Kg) Nz M F R AT RE R R RARE, T —SE R AT e 2 ma T kb ) 3 SR b
TR I AN 22 B 0 A XN IR UM . TR B A AT SRR B S IE A 1S BB, @Gz R T

BSB EEYEMZ AR S HETEETE (06/07-D37). “+— R R S #i-RImE
(2006BAD19B0301) « = A FHE TEE SCRFEXBHTE (2007GA014) . = H 1T ERNHA B AT H
BIRESR MIE yanghangikm@yahoo.com.cn
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RERIE T PR, BEZREME; MRS5S ISSR

Genetic diversity and resource conservation of Dendrocalamus giganteus

Munro in Yunnan, China

YANG Hangi', YANG Yuming?, SUN Maosheng?

1 Research Institute of Resource Insects, the Chinese Academy of Forestry, Kunming, Yunnan 650224, P.R. China; 2 College
of Resources, Southwest Forestry University, Kunming, Yunnan 650224, P.R. China

Abstract: Dendrocalamus giganteus Munro is naturally distributed in southern Myanmar, northwestern
Thailand and China's Yunnan province, and is extensively introduced and cultivated in tropical and
subtropical Asian. Dendrocalamus giganteus is of high economic value and is used for a variety of purposes
such as construction materials, paper pulp and vegetables. Due to flowering without seeds, capacity of
sexual reproduction of Dendrocalamus giganteus is very weak while natural regeneration of
Dendrocalamus giganteus population is slow. Meanwhile, the growing strong interferences caused by
human activities led to deterioration of habitats of this species, and the extent Dendrocalamus giganteus
populations in Yunnan were greatly decreased. The germplasm resources and natural populations of this
species needed to be protected urgently.

The current study provided the first report on inter-simple sequence repeat (ISSR) markers, which were
employed to assess the genetic diversity and differentiation among 113 clumps from seven representative
populations of Dendrocalamus giganteus in Yunnan, China. Seven informative and reliable primers were
chosen from 80 pre-screened primers, and 82 ISSR polymorphic loci were obtained. ISSR markers revealed
high genetic diversity among the examined populations of Dendrocalamus giganteus in Yunnan: at
population level, the percentage of polymorphic loci PPA=12.24%, effective number of alleles /,=1.072 7,
average Nei’s (1972) gene diversity /#=0.043 6 and average Shannon's Information Index /~0.065 2; at
species level, 2P£=90.11%, V=1.538 7, /#=0.305 8 and /~0.458 8. A high level of genetic differentiation
among populations was detected based on Nei's genetic diversity analysis (85.83%). Seven populations
were grouped into two clusters in UPGMA dendrogram: one cluster comprised Xinping, Shiping and
Ning’er populations from central Yunnan, and the remaining four populations were included in another
cluster. There was no prominent correlation between genetic and geographic distance among the populations
studied (7=0.347 7, p=0.051 0). The influence of human activities, forest fragmentation and low fruiting rate
may play prominent roles in creating this species’ current decreased status. According to high genetic
diversity and differentiation among populations of Dendrocalamus giganteus in Yunnan, we suggested that
all individual from all populations be protected for 7z siz conservation and enough samples be collected
from all populations for ex s77 conservation.

The results of analysis of variance on average culm diameter and culm weight of standard bamboos form
seven representative geographic populations of Dendrocalamus giganteus in Yunnan showed that there were
significant differences among populations. Menghai population (average culm diameter was 13.21cm and
culm weight of standard bamboos was 44.97Kg) seemed to be the best Dendrocalamus giganteus
population in Yunnan. On the other hand, Xinping, Shiping and Ning’er populations from central Yunnan,
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which were main provenances for cultivation of Dendrocalamus giganteus in Yunnan during past twenty
years, were not optimal. It was recommended that Menghai population should be one of the preferred

provenances for cultivation of Dendrocalamus giganteus in Yunnan.

Key words: Dendrocalamus giganteus, geographical population; genetic diversity; resources conservation;
ISSR

RNy (Dendrocalamus giganteus Munro) H ARG T UM FGEL . 2= E ALK E =8, IHHE
P PR AR M R L [ BRI )32 5 Bl AT MR 580 T Ak, S 6w DA
AI A, Re— MR 2 KU E S R BN AT FU21, et = i E 2 A TE A
AEPY Fg R 600~ 1800 m FITAI A 3503 s @AM NFELIIRE>16C, A AR5 500°C, Bk
Ii>-4C, M 300d L EHGHETE: FEERERNE 900~2 000 mm, FHMXSIREE 70%; LA+
JEIRIE . REAIR A% Wb R XK A B, AT HE B AR N 2 R EIAE, A EEH
REJIMRSS, TE B AT X NIEAR W5 LRGBS, RIRFEHR AR 218, [FN T H ai s 2l e N2KiE
TSRS AWCRAL, BT IR R 0B b, AR 3 A B B YR AN R AR RE AT
fRiF.

ISSR (Inter-simple sequence repeat) I ] 5 5 53 [A] & 57 1 b5 10 77 VAR Je 1 4 SR AE ] B2 57 51 22
% (simple sequence repeat, SSR)FEA b & JE ALK B —F# i 70 FFrid 2 RBL 5 AFLP, RFLP, RAPD,
SSREF /> FARICHARALE, ISSRECARW LI R BB L2351, I HEORT B Ao M A 1 5
KNS, RS TGS VIR0 T BT 78 A RaB[6-7], (HIEAR WL Fh
JiR BRI AL Z R DT IO IC . AT T 1% 2 FEVEDE 5T o 218 FHRAPDAISSRELAIS10], iTISSRY
AR D WARTE, 20094F Lin 55 R FHISSRE AR K I ENT Phyllostachys pubescens 101383538 1Y
) AR s s A AR . A SC B AL ISSRECAR 73 M e 7 2= B s BRI R PR 88 A 22 A B A e 1] 1
WAL, T BT R IR ™ B e 4 ) SR B, PR Ao B YR ORI

1 MRS
1.1 ftsa

R R T T P PR AV, I AN X RS A, AR T 4
EIE B AT 0 AR T2 FIAE = BT R B 73 A X | D2 rh 5 AN A KSR 7 AN R
SRNPREHEAT BORE o B POREAR IR AT AR A IS SLREALR AR, AR /DAREE 50 m, ARFEFIHERA, %
HEZ) 60-80%HIHE A R AL A S HURE 11-20 AN, BRI f b5 IR 1 ANET 1o FTEBURE df R A
(I, R BT AR R TR
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# 1 HTF ISSR 4T 7 AT Mo

Tab 1 Populations of Dendrocalamus giganteus for ISSR analyses in this study

KA e Ik 4% 3 A% PR PR

s m cm (&, kg)
i BB E ZEAN MH 1503 21°51°28"N 100°20°40”E 20 13.21 44.97
FBRRERMEZ s O SP 1210 23°50°55"N 102°21°13"E 15 12.70 41.61
TR THEE EHEN NE 1363 23°05’15"N 101°02°10”E 20 12.12 38.89
PKE BT 2 W EA LS 1300 25°36°55"N 98°50°19”E 15 11.30 35.19
P 2 Es XP 1170 24°08°07"N 101°38°54"E 20 10.91 32.85
BT S Bh h B S B SJ 1045 23°29°02"N  99°48°05”E 12 10.52 31.44
Tk L e T BN GM 501 23°33°34"N  99°05°04”E 11 10.18 29.09

B RATE SR AT X (IR ) K 7 AR B EORE b i 20 A B O A 5 [ R 1)

Figl Distribution of Dendrocalamus giganteus, shaded in the figure, and locations of the seven populations in Yunnan,

1.2 5

1.2.1 DNAEHL

China. Population codes are the same as in Table 1.

S8 CTAB V14> B HEEUSRE A DNA, 7F 1% E RSB EL R [ FLYK 30~40 min. DNA ¥ 55 fiafi g
P Y6 FEE RGN . BT EREA) DNA BT —20°C UKAR FhARAF

1.2.2 5|¥f%k SPCRY 1 x M

Fr F 5l % & %) o~ n & K |F 48 b I ok 2% UBC 2 & & Ai 1) 55 9 & ISSR 51 #) | %

(http://www.biotech.ubc.ca/services/ NAPS/Primer_Sets/Primers.pdf) , H_FiAE T AR SIYTHIER

FEAPORFRENLRIL 2 MERAE 25uL B R BIAR SR P T, A 3 K.
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PCR J% % 7E ABI Verity /% PCRAX i 47 .25 pL [ A& & 45 : 10xBuffer (100 mM Tris-HCI,
pH =8.8; 500 mM KCI) 2.5 uL, 5 U/uL [#] Tag DNA %4 [ (Fermentas)0.5 pL, 25 mmol/L f) MgCl, 1.8
pL, 10 mmol/L f] ANTPs (TAKARA, FAEY) THECKIE)H RAF])2.5 uL, 10 pmol/L B 5#( EilgA T
M TREAR A5 uL, DMSO 0.5 pL, 50 ng/uL R DNA 0.7 uL, LAK ddH,O 15 pL.

PHFERF: 94°C Smin, 1 MG 94°C 455, 53°C~55C CEEMKSIYIAFTEAE) 1 min, 72°C

2min, 40 MEHA; 72°C 7min, 1 PMEHK.
1.2.3 PCRE=) SRR HL 1k

PCR §"3 P=#1E 1. 6 % I B fE Mk e - 9K (0.5 TBE, 5V/em) 4325, LA 100bp DNA Ladder
Marker (100-3 000 bp) (Fermentas){EFricfli B4 14 7 WK/, 4L 2458 (EB) Qe a5 fEREIR S R 4t
(UPV) bifg, MEIcss, BAMFEARELZINE 2 K.

1.2.4 00T

HL K s o B S AR AR B ) — e 6 B B LA R 4 Fhmice [Al— 314 18 7
Pyeb e KT RS 26— B A A 9 BT [RUE P, AKHE TSSR FRic ik it vk B by 38 7 M 0 A T 1
Hooy 1 8RN o r ik B d I S 0 AR 1 B e AR €0, @A 0/1 iR HERE . M F POPGENE
1.32 AP H R Z AL 55 H 7 HU(PPB). Nei's SR IC 2 FEMEREEU(A). Shannon £ 5 VEAE B4R,
BEERIPRL 2 FEE (A) Mt AR IC 2R (A FAARIC MR BN G, ZEE (A,) + Nei's
BALERES; B NTSYS-PC V2.11C ¥ fFH UPGMA J5i38 A7 535 #1: N TFPGAL.3 AT

TR )0 BE 3003 F B 9 ) Mantel AFSCPERI
1.2.5 T AR

SPBURER) 113 D IATRE AT RTINS AT s FERRER bR ) SRR T 8
2. R 50
2.1 DNARE 4R

F CTAB VESRELUH 7 ANFEEREAT DNA B BOR/NEE—8, A UV2550 K4t iH 6l
FEEUF 5 DNA [ OD260 / OD280 LUAE A 1.8~2.0, FH DNA 4HREEiT; 0.8 % B e b ke 45 5 5

71 DNA ST T, JCREARA RNA 75 5%, &5 T ISSR ARic s

2.2 5| YL EE R
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M 80 AN G B 7 AN IG S IE M. EEVEIFRISIY (R 2) HTAefRER ) PCR 914
T ASFREREAR T o

F 2 HRIER ISSR 514075 F 75
Tab 2 The ISSR primers used in the study

EIk7Rs FP31) (5'-3")
807 (AG) §T
810 (GA) §T
836 (AT) (YA
840 (GA) YT
850 (GT) {YC
855 (AC) (YT
857 (AC) 4YG

2.3 B BRI L 0L AT

LERTIN B BT AT I ELEE R LT 0 91 N AL s R AT 82 N EASAL . TS RR W (Rl
Kb, AT B R 2 AL E 5 (PPE=90.11%) TR S RS ARIC S (V=
1.5387+0.3658 ) . Nei’s %5 {7 b it £ Ff 14 48 £ (4 = 0.3058+0.1796) A1 Shannon 15 & #§ 1 (/ =
0.4588+0.2404) (K 3) . (EREEKT L, BDREEHIT 2S00 H 2R (PPRZERBN (330~
25.27%), “FHME A 12.24%, FITARL S A REFEAARLEL (M) 4 1.0727 (£0.200 4) , 3% Nei’s

ENIFRILZFEEFREN(A) M 0.0436 (£0.1169) , “F-3%) Shannon 15 B FEE(H N 0.0652 (£0.1726) (F

3 .
®3 TR T AR L 2 A
Tab 3 Genetic variation in six populations of Dendrocalamus giganteus in Yunnan, China
Tl GAFRIC M SR E FERVEZ DRI Nei’s Z5fidRit 24t Shannon ERIEH LB ATHE
N, N, H 7 PPB
TVHNE 1.2527+0.4370 1.1396+0.2877 0.0827+0.1610 0.1246+0.2352 25.27
BPXP 1.1538+0.3628 1.0869+0.2132 0.0547+0.1312 0.0828+0.1973 15.38
FiBESP 1.1429+0.3519 1.0757+0.2009 0.0474+0.1244 0.0719+0.1862 14.29
BIEMH 1.0879+0.2847 1.0593+0.2056 0.0340+0.1149 0.0500:£0.1665 8.79
PiKLS 1.0330£0.1795 1.0167+0.1023 0.0105:0.0603 0.0163+0.0911 3.30
Bk ZhGM 1.1319+0.3402 1.1029+0.2704 0.0574+0.1488 0.0825+0.2136 13.19
RTST 1.0549+0.2291 1.0280£0.1228 0.0182+0.0775 0.0280+0.1183 5.49
JEREAKSE 1.122440.3122 1.0727+0.2004 0.0436+0.1169 0.06520.1726 12.24
MK 1.9011%0.3022 1.5387+0.3658 0.3058+0.1796 0.4588+0.2404 90.11

N, Observed number of alleles; A, Effective number of alleles; /, Nei’s (1972) allele diversity; / Shannon’s information

index; PPA, percentage of polymorphic loci.

Shannon {5 2 15 405 7R 5 Al 13844 22 5 i BUIRAK O T (NE) > 57 (XP) > Bk 5 (GM)
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>AihF (SPY >Ehiflg (MH) >XUL (S >k (LS) (K 3) , 5 PPBIEMTINEE REEA—FL
PR IR B A R 22 BIRCK, Hrh TR B (NE) H384E 2KV R (PPB=125.27%, N, =
1.139 6, A#=0.0827, /~0.124 6), yi/KF# (LS) MGtk 2K IRIK (PPB=3.30%, N,=1.016 7,
H=0.0105, £0.0163) (£3) .

i POPGENE 5 H (i (e 28 o451 (R 4) R RATRBEAAE (e B R s it . 7
BRI A EE Z R A,=0.307 3, H AR L 2RV £,=0.043 5, FREEE TS AL AR 1D
LR (D=H-H) 790263 8, Nei FISEAARCT L REL Gy=0.858 3, KA 85.83% 1 iBA%L AL A7
FETFBEIR], FOREA AOIBAE R 0 14.17%, FOBFIR) IS4 040 0 S X T-FOBE A 38044 20 1k FlEFTR)

FIFE RIS (V,) N 0.082 6, LRI/

4 T AT RSN FRIC £ FEMENel s 2 HT

Tab 4 Nei’s (1972) analysis for diversity of ISSR markers in six populations of Dendrocalamus giganteus in Yunnan,China

ST ARIC 2 R A ANy INRE A s YA Efrbric b REG, RN,
S 0.307 3 0.043 5 0.858 3 0.082 6
bR 2 0.0317 0.008 3

H,, Total allele diversity; 4, allele diversity within populations; G, Coefficient of allele differentiation; /,, Gene flow.

2.4 BAEEER SRR

ARWFEAR T A AT Rl 2 1] FE AL BE B84 0.050 1~0.669 5, KFB/TE 0.4~0.6, RUTFHEEAHT
SERPEE )84 B B IO 0.669 5, kG R AN Y K P BF (B AL JE S5 55000, 4 0.050 1. ARHE Nei’s 8
R ERESHEAT UPGMA % 2, A HT 45 B R 7 AN R EE SR sy 3 (I 4) , G rhjgs oh o X1 377 (XP)
AiE (SP) AU T (NE) FhEERAE—3¢, U MIPIASPESRAE 73— 3 b0 P IR) 3o 4 BE 2 Al
PR B AR DGR B, BE PR SR B B AN R Y IE AR G OG RR(7=0.3477,  p=0.0510)

(£5) .

RS JATTAFOREE INei's (1978) #ifE—8E (R L) MigfEEiE (ML) RS RED
Tab5 Nei’s (1978) genetic identity (/ above diagonal) and genetic identity (2, below diagonal) of seven Dendrocalamus

giganteus populations. Population codes are given in Table 1.

T NE XP SP MH LS GM SJ
TVHNE Rk 0.8498 0.7988 0.6026 0.5683 0.5899 0.5458
HEXP 0.1628 ok 0.8110 0.5943 0.5373 0.5191 0.5120
FiBESP 0.2246 0.2095 ok 0.6914 0.5953 0.5980 0.5932
BfEMH 0.5065 0.5203 0.3690 ok 0.8366 0.8206 0.6512
FIKLS 0.5652 0.6211 0.5186 0.1784 ok 0.9511 0.8027
Ik 5GM 0.5278 0.6556 0.5141 0.1977 0.0501 oHEE 0.7729
WT.ST 0.6055 0.6695 0.5222 0.4290 0.2197 0.2576 ok
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2.5 MRERD T SN

TANT M REE SRR (GR 1D K977 2 BB HTEE BN F=15.898>F 11,6=13.75, KWt
MM R R REE (P<0.0D), Z5E PR E, RITVOVIFER SRR CFgFat
13.21cm, R HATH E 44.97Kg) Nz ra AN R R AE BT AR A R S e A

XP

NE

SP

MH

LS

e

\ .

GM

r T - T T ]
0.55 0.41 0.28 0.14 0.00
Genetic distance

B4 JBAT7AFhEENei's it A% #E B ITUPGMA R R UEHHACS: XP-#F; NE-T9H; SP-fihf; MH-shifg; LS-J/K;
GM-lk 5 SI-XUT)
Fig 4 UPGMA dendrogram for six Dendrocalamus giganteus populations based on Nei's genetic distance (population codes:

XP, Xinping; NE, Ninger; SP, Shiping; MH, Menghai; LS, Lushui; GM, Gengma; SJ, Shuangjiang)
:[: N > N
3 Zw 5

KW FARATTIA 2= FE PR 2 A8 2E 25 °50.050 1~0.669 5, HEHITE0.4~0.6, 57 —FpMAE
V12847 Dendrocalamopsis oldhamiiAS[RARFG AL A 3L T RAPDH RS AL FE RS (0.1222~0.8154, K
FRAYAE0.6LL T ) AR, i B & i T8 AT B AT Phyllostachys praecox N RIR G 2 18] (1845 2 5
{6 (0.062 5~0.552 1, K& 7 F£0.4LL T ) UL K AT AN RIS 8L 2 8] (382 4% B 48 €0.023~0.108)
(0, X ATRE S TS B AR ECE T E R AR R 2 B T 2 AR R . RATTE 2 MY
IR AT T IR R MR DX, 20 B IR K- B8 % 2 REPE(FE R RE K P B PPB=12.24%, N, =1.072
7. H=0.043 6. /=0.0652; {EWIFIKF E, PPA=90.11%, N,=1.5387, /#=0.3085, /~0.4588) .
S BT T SRR BEORESUE AT F R IEAE AR AL T4 gz, RAERSEUSHEN 1T 5
P58 =457 Wk Bl (BT X, 22t DX 5 35 = 20 ARV A 8 52 K IR - B ¢ 35 (KI5, <G TR R
M, BTSSR T IR AT TS, Rk, SRATHRIRAT G — AN 2SSy

A H B F 5 o5 a2, HAL e AR AL 2 ReE — BRI 1 e T R
Nybom['®LZ1 25 [ 1584y RAPD. 27fAFLP. 1343 ISSRZE 2 T 18t4% 2 FEEAI S 45 RAF H ) G,
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SFREME SN 0.27. 0.21410.34. 5 Nybom {5 th (- BMEARLL, JeiT =7/ Mie 2B 1R ) 5t
ALK F(Go= 0.858 3)e I AT AT BB BRI/ P RIBE R L AT BEAE T DL R IR A . BE
NFEFN I H aiE, BT BAC AR, TRk 7 — SRS AT MR, (45 25 I N
BHEMSAVEEA N BT, KAV TRERENERFAED S (D HREY— b
J R — kA, TP MHCE L HER 2 B —#RITAE)E R — M R — RIS B T A e B Ak
BIRGEL AL, ARG R ZBMEWRBIET s (2) TEERAEYSH, 71 RREAEmIEY), (A1
WHrZ NFRITAE, HACH B2 A R, 1 R AT A A KRB MR, BR T
TT8H RGP MR WS, (A= B0 X N ERTE R P E B IRTS, 2AER
TFAE BANGE S, ARG ILANRE SR T A4, Femi 1 R ENRIIE K, SECUREE R/ MAIT 2/,
FERN (W, =0.0933) o 4k, BUABOREZ KR FUERT, BRI 0 T B A L L BA 5
BN, Wright"SHEH, WRN, <1, WIRE 5 RAGALIEAS, FFAT LS USRI B 2 18 4% 704
AT I 0% VA FT R R T VT R e () A% 7 AL R R R 2 —

F—J7T, AT = R A ] BRI DY AN H B A A X U2, (AR SCMantelas il 28 SR R 7R AR
B 358 1 P T R 3 PP 25 2 (][RR VA SR 35 O IE A SR (=0.3477, £=0.0510), 1X— mi ]l AT
HUREFHBE M (D FIUPGMAZERE (El4) Bl MBI BTk (LS) Mihi (MH)
TR 1) (1AL BE AR s T Hb R RR B R K Sy (GMD FIXL (ST) e [A] g4 BR 29 7£ 74 BURE
FREEIAIAL T &K (GRS) o DAL, HBERRE B R AT R AL 24 A 35 52

4 Terrh R SR RGN s

FRATTHEIN 7 R SR e AN Ui 252 44 1) 8 i R JL 26 50 v BB L L 2 R N K40 el F 55
Ko NEIEZFBERM T BAL, RATESSBMAE R, W R flEoR 2 B L I m Ak 2
FEPE A RRRE Fr B A IR A g PRGBS /IR A S SR AR /N BORR AR P
HeEi b, BN EARART PO TERIMCE . SRR A R, W RERE M 3 8kt
PRI T BB ALERAR , AT AE A IR AT R (R RO 38 A% 7 AR o A 2 g L X L B 22 G A A DA
LA BIG S R e RIYT R, ORI I Je T BB B 1 = ATk R R R E L BLSE R
ZRIL YR ORI AL A2 00200, JATR DU GRIPEE DL (1D B0 RAT BARIEAL Z FEVEACT R
(EURIOHE B AN A R B A D BUIR, B B R O B MR St st O, e
BEZ R TE (NE) MEERNAZSZIMOL AT TR E AL (20 i T 3 Mo a2 kT
IIAE 7040, R 0 R AN [ (8] BEAT VR 5 S AAR IR R 3%, DASR i HL g A% 2 AR
o
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AR, BT AR TR 2 R R A T R AR, HRREOC R R B B X
WorE. fhEEMTHESE M, FEFEDPIN R EOSE P ORI AR, T H AR R e
A X RGO . FATHIBIE T 4E R B os B b X AT RN IR ANE 2 F 2o Af DX A A e AP, T
VR R A XD JE T AT B R FAR AN T 2o AR AT LI A SR PR R AR BRI R, (HEAIER
AR EY, EVOZIR AT BHERAZAE A 5 R R R i e iz — .
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38 E 2

W rE R AELL AR S BT BRI ARV 2 AR 9T

R I

CRE ML RHOR S, IR KD, 410004)

1 B Y URRTT (Phyllosiachys pubescens Mazel ex H.de Lehaie) , NRER (Gramineae)
YR (Bambusoideae) . FENTHEE AL TNELTHY KR, PR ARIOHRMSE, RABIH
VAR R TREBATAMK o AR 44 NSFEHUIR T YORE, 20T 1 2 X B AT YRR 2 R IO RAE:
EVTHBEE ARG BTG BYIEK (Cunninghamia lanceolata (Lamb)Hook) JBIEM. FAK
BRI BATIREE (Castanea mollissima) TR BATRMIERM . FoAZBAT b 45t {35,
R BENTFARRE I HARK T L KRR Z, WKL . MIRA (Choerospondias axillaris)
FhE (Toona sinensis(A. Juss.) Roem) AW (Meliosma glandulosa Cufod) BN EAR. EAFI
KA 2R 2 R T RV 3T 10 AN SR b o E A 2 B3 B 20, R B4
T (Rubus alceaefolius) >%%) (Lindera aggregata) >4\ WKKT (Alchornea davidii Franch) >75
RAE (Serissa japonica) >0 (Rubus rosaefolius Smith) >FEX (Rubus buergeri Mig) > KM
VB (Phyllanthus glaucus) >FENE T (Gardenia jasminoides) , ZFEVEDAGIRAYE] . FAREYIAE
FEE AR, FERBERT, WERD, BRI 5 A AR AR R
RS, EE M. RER A, JCE4EE A 194 B, BT 65 MR 140 MR, fE
MIZREVEARE T RS, BB BRE SR, AN S R .

XA BITREE: BB AL BB
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Research on biodiversity of Phyllostachys pubescens forest

community in Taohuajiang Forest farm, Hunan
TAN Yimin

(Central South University of Forestry and Technology Changsha, 410004, Hunan)

Abstract: P/yllostachys pubescens, also known as Moso bamboo, is a  member of the subfamily
Bambusoideae of the family Gramineae. The Phyllostachys pubescens ecologica/ community is an
expanded population with a strong rejection of asexual reproduction. At the top of the community in the
development of natural bamboo is pure Moso Bamboo Forests. This study investigated the community
biodiversity of Phyllostachys pubescens forest in 44 selected sampling places of Taohuajiang tree farm,
Hunan. Results showed that Phy/lostac/iys pubescens forest included the basic community types of pure
bamboo forest, mixed forest of Phyllostachys heterocycla and Chinese fir (Cunninghamia lanceolata
(Lamb) Hoofk), mixed forest of Chinese fir and bamboo, bamboo and chestnut (Castanea mollissima)
mixed forest, Moso bamboo and broadleaf tree mixed forest. The tree layer was dominated by bamboo
with a simple structure. Chinese fir was the majority of other species into the tree layer, second was
chestnut. Choerospondias axillaries, Toona sinensis(A. Juss.) Roem, Meliosma glandulosa Cufod were
rare. Shrubs, herbaceous and woody vine layer had a higher concentration of plant diversity levels.
Through the dominance analysis of the shrubs layer in 10 typical standard places, the order of dominance
index was Rubus alceaefolius > Lindera aggregate > Alchornea davidii Franch > Serissa japonica >
Rubus rosaefolius Smith > Rubus buergeri Miqg > Phyllanthus glaucus > Gardenia jasminoides, so the
biodiversity is very uneven distributed. Herbaceous plants in the community were not evenly distributed.
In the dense undergrowth, herbaceous plants were often scarce, while a large open space with larger
transmittance were often overgrown with weeds. Vine plants species had a scarce presence, and their
growth was fragile and was usually attached to the ground. In the surveyed sampling places, there were
194 vascular plants, belonging to 65 branches, 140 genera. The plant diversity was in the middle and lower
level. With the differences of community environment, the evenness of the distribution of plants had also

very obvious differences.

Key words: Phyllostachys pubescens; Biodiversity; Taohuajiang Forest Farm
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Theme II1. Response to Climate Change:
Bamboo Forest Carbon Sequestration
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W< FRRXBTHRAES RERFE R

oML HEM EER ABNESD FAES HIERS
1. EFrTBEM LG, dbat, 1001025 2. YLPEEME2ERE, BSE, 330032; 3. FHEFRIRRT & R

A, W RS R G E K SWIBT Tk, 2217, 418307

8 FE RHCID—301PSHAMIEN, SR 2 F A X BT bk L IECOMMBI AT T, Irehs
DA EY A, NHAESREBCPEARFIERT 75, 2RRY, BITHES RS EH1443
tChm?, Hrr, HIEZE. FFARZE. W FEPAREEDZE 20 476.89%, 22.16%, 0.44% F10.51%.
BT COL B TN 37.18 tCO,hm2-at, bR 4358 57 F7 WP IR ORI 7547 /2 4 45 LA I (1 T s HE T
CO, /I 717920.19 tCO, hm2-a 14,16 tCOhm2-a”!, 55 BEA BATMAELS RS AEI1R 1 E CO M=
9 12.83tCOyhm?2at, & ik 43.50 tC-hm?a'.

XEIE BT BREE RN BT

Estimation of the carbon balance of moso bamboo plantation ecosystem in

Huitong , Hunan Province

Fan Shao-hui!, Xiao Fu-ming?, Wang Si-long?, Su Wen-hui' ,Yu Xiao-jun?, Shen Zheng-qi*

1 International Centre for Bamboo and Rattan , Beijing 100102; 2Jiangxi Academy of Forestry, Nanchang 330032
3 Huitong Experimental Station of Forest Ecosystem, Chinese Academy of Sciences; Huitong National Research Station of

Forest Ecosystem, Huitong 418307

Abstract: Based on the measurement of soil respiration and the survey of bioproductivity, the carbon
balance between assimilation and release was conducted in a Moso bamboo (Phyllostachsy edulis)
plantation. The results showed that: the carbon pool of the Moso bamboo plantation, the total of which
amounts to 144.3 tC-hm?2, mainly consisted of soil, forest biomass, shrub and herb layer and litter layer,
which accounted for 76.89%, 22.16%, 0.44% and 0.51%. In general, the total CO, assimilated by gross
primary production of the forest community was 37.18tCO,-hm2-a-!, however, the total release of CO, from
the system was up to 33.901tCO,-hm?2-a-!, of which soil respiration and litter respiration were
20.19tCOyhm2-a! and 4.16tCO,-hm>2-a’l. Therefore, the carbon budget for Moso bamboo plantation
ecosystem could be estimated to be net acquisition of 12.83tCO,-hm2-a! or 3.50 tC-hm2-a-!.

Key words: Moso bamboo plantation, carbon storage, soil respiration, carbon balance
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B [ PRt oo e BRUEAR A AL, TSR SREAT IR R B A T 9 C) 2 Sk
B ZAIHLIX . AR AT X B SR, HETAESREN 2N, SEEXMTHE S RIRA
—H. HRMESRGENHAES RGN A, EHER BRI IMR BRI, HAPURIEEL
N1146PgC(1PgC=10°C), HAERFHEHLABIE (2477PgC) 146%1, HAE A BRA b 1I/E Bt
BAFE LR, AR EE AT T AV IR Z 0], SR AR SR R SR R OR A 22
A, AN AR B RIS DI REANS AR R . B CRUERBCE H5) BIA RS, IERPRAN AR
KACOMEEREST, BUNE EBFFIEAIIX . FABR BT B R AE 5t 15T 7a bl

EN1(Phyllostachys edulis)e$ B/ 7 B E PG, \ATEGE T, FEIA BITHREH
300/7hm2LL b, At AT S AR 20% A A, JF HAT RS MR T AU AT KSR, HE,
M AR T RS RGBT FORE, X AR rp ARGy L A AR 717 1 XG5, bk
R b BAR T AEE | FE AR b, 0 Y A B BRSO AT R A S R SR B R IR T A 2108,
It HLIUA HOBE 9 BT 28 R e A S LB R0, e BAT A A RGBT R RS
RIWARTE. P, I8 2 FEAR X BT R A 8 AW I BRSBTS I B BT AR AR S R G
BRCPBPRRAE, 48R XU R BATHAE SRR 5T BRCF R, DUATEM Y RS LA FZ
HEMHAES RGRMIIBIE T,

1 RIS HAE

WA B TR TR A 2 R E MR 2 B (109°53°E, 27°03'ND, 15 J& JE #4478 <
{6, SRR FE 16.5°C, Mt fue e il MR ARIR 23 54 36.4°CHI-4.4°C, AR FERNT #4 1200~1400mm,
FERMRE EETE 80% LA I, ¥ HIE 1445.4h, TGFEHI 304d, IR AN 300~500m, 3R,
ISR T TEITEACT = BT, 1988 AL AMRH ., A RIRSZ. B, ERIEIE. GHiZE .
ARAT 55 e A T R ST, BRAERR 2 SEATE Y 1800~2400 #k-hm2, M43 IIBCF#4 JE 424 12.6cm,
Yrdoh 12.3me B FREX R AT BS, MRS AR, EKFWR TR ZE LD H
(Digitaria sanguinalis). 3% R F ( Paederia scandens) . [ % (Houttuynia cordata) % % % ( Ampelopsis

aconitifolia) . % (Cyperus diffomis)~ B1-FH(Dicranopteris linearis) S XN
2 BRI
2.1 ETEMEMGFEENE

2005 £ 11 JAE 3 4> 20mx30m K/NFIBATMAE P AT BERR LAY AR AR v & (g Bk 1, o
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ST RIARHEYT, FEaoRA T . T0L T IVEETRIOARAEYT % 2 #k, 20l se AT Arscsn
PritEEE, RS T E FZ S, BRI 4 S Imx ] m BETT, SEHIATHE. ATHEAIATAR, 42
BT MIE, HKAOEYE, R KR SR AR, T ERILErE, %358 s
SIS, fE 6O CHTEIHE, JFHUME 105C #t+, RELYE,

BATAEA TR EN, MR bR AT B 200 TR, v T B R AR AR
AR

W= ni(w; = Wy y)

b, wiEBITH B @ A, n B ERATHIMREL DUPTRE, widv BB AT B L AT
FEIE

H AR E T 43 2 250 7 R Th BT T 50 S IAE 2 Le SR afe LAt B A i A i
PR B 4E A P, N ARSI A R ROAE R, PRI AR R VR M AR TR AR B B R (R
FRYZ, WU EES), MWS MBI ES RGN ES LR,

2.2 W EBAEYEN G BIE

2005 4E 11 BAERNFRAER A L By FIALESL ImxIm /IMETT 5 A4, KA 203520 A9
. BISEERANNRE T A BRER . 243 ARG VRS 5 DN/ RIEAR . Fe Mt % 1 B FAL A
T, [FKHESHFEE.

2.3 FEDIAT BAFE B
2005 4F 11 AESNMHHARE 54 (mxim) WSS, WEEIERSS N /METT IR,

PSR AW — K, A SERITED, I AR HERE S, £ 80°CAAAF THE T/ MR, [T LLH
— R AEYIVE N TR .

2.4 PEECRE R I5 1

FENE LV BRI RIS, 42200 LR BERRERR IO 23R o AT FTAE2mI 10~ 2088 #F 14 17 FR
MR RSP T, R %3%<0.2ecm. 0.2~0.5cm. >0.5cm. #3k), £ E (0~20cm. 20~
40cm,. 40~60cm) REEZE (Z 73 AIRES MRS, TIRE RS By oy 3N EURE A
FEAERFANIURE RN AL B HGA SRR SR, BURE U 2 A S AR FISTE, [RI SR AR JDVERUERE:
e L3 B3,

FEA . IR S R 2R R s SR R AR R A1),
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2.5 BUERHHE

AN B AR S S ERRAUNA FIS BB &, 2588 B BRI B 2 MO TE AR R i
RS A A B S S BRI E U EAIREE R FTARZ. AR, BARZE. i
EDEM I Z PRI B A ES RGP R E. Hr, R s AN

TR HUBRI B = 35 FOCRAR IR x A HUBR 5 & < T AR

2.6 HITFFIR I E

FE3AE E R AR AN P B O N R R AL B (B by 3G, AR AR AL E)

K BVREHATUIWR R LR FEY (R-L) . IRERRCREREY GRAL) MR R Z R
) (+R-L ) 3FhAb AT IREG0410),  EAAHRIE 20054 10 A 1L E (60cmx60em/NE DT, DU A
4H60cmx60em K BESRIAR, B9 AR FE A60emiE AT 2B TR AL FE - (H59A R P I B 2 B 2R 40 A1 2
PLF ). H20064:1H-2006412H, & H H A8 1A KB R H CID A & 1) L3RI % 5 CID-301
Ak VG i e e 1R 2811 D 707 A Y = /i i 13 L et L [ 1)

NI ARSI SRR D 5E 3~5min, AXERFEEZ N30, N COIKREFE RS T R PIREG
A BEHEAT R — AN o 0 bR 3P (g [RI, SRFH #7171 (Long-stem thermoneter
6310) F1i%E B T (HH2 moisture meter) I & UL A5 PR b 2 5 2R £ 358 57K 2 DA & /=2 5em. 10em.

20cmiR I
2.7 EVMTHRESREBRBCIHHE AR

BTAES RGIIR LS E CO, it H AR N: Ta=NI+L+Rp

Kb Ta ABMTES RGBE A FIL CO, BB, R RS CO, BIRNE: NI AER
SE CO R L ONEREZ A7 CO, ¥efk i Rp NAEHAEIPIREK CO, & .

EBHAESRG CO, MR A: O=Rp+RI+Rs

X, O NBIHAER RGN CO, LA Rp NIEHETIRE CO, & Rl NEREY)
S RRRIA CO, B Rs A HIRIPI IR L CO, B

BABMMAES RGN CO AR A: ACO,=Ta-O=NI+L- (RI+RS)

A, ACO, NEANER RGE CO, WIPTE, RIAESRGEMGA & (NEP).

ERE 0

31 EMHRAESREFTEHA R E
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M 1 51, BYRAES RGBT E N 144.3tC-hm2, K, HIEEHRICEH K, 4 110.95 tC-hme
2, 1776.89%, HIKRTFARIZN 31.97tC-hm?, 5 22.16%, WK NAEGFIHEYZ 5354 0.64 tC-hm?
A10.74 tC-hm2, 7351 5 0.44% A10.51%, 1 EFS> ST R0 E GAERADMLIEZ) ZH
1:3.41, Ui WA 82 — M ROR AR I B

F1 EBMMHESRGEEA s (BA: (Chm?, %)
URE| TEARE W FvEY = T 12 At
/3 ey 31.97+3.87 0.64+0.06 0.74+0.03 110.95+12.87 144.3
Hrtt 22.16+1.60 0.44+0.05 0.51+0.03 76.89+7.74 100

3.2 EHHEERRFEEENHER

AMAES RGN L AR FEANT 2 — R EHE RS FMLCOMBE) . HRITATAL BT
MM Z BRI 2 831.97 tC-hm2, RS AMEI60.67%, (A2, BT, BRI
A, FEFEMREIVELL BT, BN ES RGNAE LG, B KEe T ARSIz d, JfF
AT EOE AN B CR 2 BT AE YRR 2 T A A 01/4, DA B, BTGB 4563.94 thm?,
LPNEARMIAFERI12165 . F14h, HER2ATAN, BATHRER EAG K E10.14 tChm?a', M4 T
FEFCO,/37.18 tCOyhm2at, EAZAMMIL4165.

®2 BUMAPBREEFEEE

=378 FERE R thm2at S g & tC-hm2-a! ¥1& CO, & tCO,hm2-a!
TEARE 17.68+0.80 8.29+0.38 30.40+1.38
V&) 2.78+0.14 1.11+0.06 4.07+£0.2
MO 1.9120.07 0.74+0.03 2.7140.12
it 22.37 10.14 37.18

3.3 B IR BRI

HIZ3 T 5, BT L BB CO, = T3 933.941 thm?, JI°F34°42.828 thm2, FHrr, Fhih
SEIRIPIR . BRI VE RT3 15 59.5% 28.3%A1112.2%

BT IR RIRIPIR . IR SR T R PR S I R AT AR R, AR
o4 e, RPN ETA G EEE R IR T & 2 ETHRES, 7E8 H 1A IR I 1) i
KAE, b5 B PRI 2B s & s, EREMI B b, SR EAICE. 55,
BT - TR S S B R A )y, AT DU H R K E S B ME R SR S, ST PRI R KA B
EEEA7.04, AHZERCR, XA 53 4h— AT 5 B BT AR 38 CO B 55 % B Hh SR T 5
il o
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3 MHBEILCO, & 1121

JEE/) ARt 13 thm? Viskry/IRie R B
TR H TR N7 t-hm™ t-hm2
1 0.8274 0.0737 0.9011 0.0744 0.9755
2 0.7283 0.1838 0.9122 0.0502 0.9623
3 0.9297 0.3672 1.2969 0.0952 1.392
4 1.1708 0.6607 1.8315 0.2292 2.0607
5 1.728 0.866 2.594 0.4083 3.0023
6 2.5081 1.1858 3.6939 0.5485 4.2424
7 2.7522 1.8836 4.6358 0.7349 5.3707
8 3.5481 2.2868 5.8349 0.9404 6.7754
9 2.155 0.9074 3.0624 0.5163 3.5787
10 1.8331 0.646 2.4791 0.3346 2.8138
11 1.0384 0.4944 1.5328 0.1408 1.6736
12 0.9707 0.0407 1.0114 0.0825 1.094
Ait 20.1899 9.5961 29.7859 4.1554 33.9414

3.4 BMMRAESREBICIHHE

HMAESD RGO S BN, WMASHHNZEEDNES RGNS &
(NEP), #7 NEP NIE, RIHAETRGZE CO, ML, k2, NN CO ¥R, BRI EEZHEH X CO,
HIFEE, % FE VR IR . SRR ARV ) R T CO,.

* 4 BUMAESREHRECANE (BAL: thmZal)

T H TP FE¥ R CO, i PrEp C &
AT H 22.37 37.18 10.14
Hp: AR 17.68 30.4 8.29
TR A e 2.78 4.07 1.11
MR 1.91 2.71 0.74
3 H 2435 6.64
bryIREY 4.16 1.13
LA CR SR RO 20.19 5.51
WSl 4 4% 12.83 3.50

R A ERIRF TS, K6 BATHRAES RGH CO, ] 2 IS E KX AR A R GE %40 B KA Co, HEud
15— RH S8R, BATILESIINEE 4B 4, bl &1, BITHERE CO, B &8 A 37.18 tCOyhm?-a”,
PRI A 358 S 5% I R v 40 4 DA IR B TR U HETC CO, W& 23 39l 4 20.19 tCO,'hm2-a! #l 4.16
tCOy hm2-at, f G BN BATRAERS RGFEIFE 52 CO, EA 12.83tCO, hm2-at, 14 BB &N 3.50

tC-hm?2al,
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4 G5t

(D BOMESRGEHIEN144.3 (Chm?, H, 7 RERZHIELR AR, H110.95tChm?2, 5
76.89%, HURTFAZEN31.97 (Chm?, [i22.16%, MRS FJEEY)Z 55 51250.64 tC-hm?F10.74
tC-hm?2, 735 150.44% F10.51%, Hi &> ST a8 GREYAMLRZE) ZHob13.41,
kb 39— A AR BRI B

(2) B IERCO, &= T14433.941 thm?, HFH42.828 thm?2, FHidr, MR FRIEIR .
H FEITIRRTE I I 43 51 15 59.5% 28.3%F112.2%, FF I B2 AL, A8k ih 2k
LRIEN, RN ETH MR R HRK TS R BT RGE S, fE8 H IAE IR F B K ME
I o i ) BT S B ek K B, BB AERI L A A B2 F Ay, ISR AR

(3) BATAHRLER ECO, B N37.18 tCOy hm2at, bR 338 57t 7 WP IR AN P W 4 AR IR (0 T 30
JHCO, /15 24.35 tCOyhm?at, fRJa BN BATHA S RGUE T8 E CO, 1 E N12.83tCO, hm 2,
P& K N3.50 tC-hm™2-a !,

(4) R E BATMME IR AL I (NPPYHI LI CO,HEBCE R I BE N AL 4, TF R BT A
BRGNS R TR I, @SB S RGRIGINE) J1 A, o3 W BATAE
IR AR AR BT R AR AT 7, BRI BT MAE S RGP ETR EROR I, =4 FE—5
IR R EE AR .
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T8 P R AR X B 7 o R WP R T AT 91

HEWT bR EEEG BRI HIEHS
(1, LR AREERE, BEE, 330032; 2, EBRTEEMZ G, b5t 100102; 3, FEER R 2 FEHR K

A, WS RS KRG EZ BT T, 2R, 418307)

1§ E K CID—301PS Y& /A (B LI =), 0h i R <2 (AR X B 7 bk it L 338 g A7 0
T, GIREH], BT IR R RIRIFIRE R IR IOE R IS 2 R CO, Y
AT EME 2508 2,13, 1.44, 0.69 A1 0.31umolCO,ym2-s, I B HLHIE A)Z 52 (AU AN H 22
TR, g 2 g s), RO 1 2 7 AmBESR. RN T2 LI, 8 A
IBAERFIGE I A, 43 5IE 4.95. 3.01. 1.94 F1 0.80 pmolCO,m2-s™t, b i Bl 5 f) P A T 52
BEERAES, EREER 1 AmE2 A4, 40108 0.76. 070, 0.06 A1 0.05 pmolCO,;m?s™,
H AR it 2 IR I N BT A, — AR B TR BT ok, B T B A B AT kb . 6~14
W, B TSR R E g, — A 16~18 B i g, S, —EE#E, BEFIRKH 4~8
o BT B AT AR T BRI CO, 0N 33.94 thm?-a!, JHR, MRt R IRIFIL . B FRIFIAE
Ve FRRETIC CO, 70 ) b5 B FPIRYT 59.5% 28.3%A1 12.2%.

XIE BT IR, BRI IR JEVEE IR

Soil Respiration of Moso Bamboo Plantation in Huitong, Hunan Province

XIAO Fuming!, FAN Shaohui?, WANG Silong?, GUAN Fengying? , SHEN Zhengqi?

1 Jiangxi Academy of Forestry, Nanchang 330032; 2 International Centre for Bamboo and Rattan , Beijing 100102; 3
Huitong Experimental Station of Forest Ecosystem, Chinese Academy of Sciences; Huitong National Research Station of

Forest Ecosystem, Huitong 418307

Abstract: The dynamics of CO, concentration in Moso bamboo (Phyllostachys edulis) plantation was
studied with CID-301 portable photosynthesis system in Huitong County, Hunan Province. The results
showed that the soil total respiration rate, heterotrophic respiration rate, autotrophic respiration rate and litter
annual respiration rate of Moso bamboo plantation were 2.13, 1.44, 0.69 and 0.31 pmolCO,m?2s!,
respectively. It was obvious that soil respiration rate exhibited strongly annual and daily dynamic pattern in
Moso bamboo plantation. The annual dynamic pattern was represented with a single-peak curve. The
respiration rates increased with increasing atmospheric and soil temperature from January to July. Total soil
total respiration rate, heterotrophic respiration rate, autotrophic respiration rate and litter respiration rate

HEMB FEFR “+—H” BHEHEEITRINO.2006BAD19B0104) ¥ Bl
*EHMEE: HEW jxxiaofuming@163.com
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reached their highest values in August, being 4.95, 3.01, 1.94 and 0.80pmolCO,'m?s”!, respectively. All of
these respiration rates decreased gradually with falling temperature from August to January or February in
the next year. At this time, the respiration rates reached their lowest values, which were 0.76, 0.70, 0.06 and
0.05 umolCO, m?2-s°!, respectively. The daily variation of total soil respiration rate, heterotrophic respiration
rate, autotrophic respiration rate and litter respiration rate of Moso bamboo plantation could also be
represented with a single-peak curve. They usually showed a strong consistency with temperature. From
6:00 to 14:00, the respiration rates increased with increasing temperature, and reached the highest value
from 16:00 to 18:00. After this time, they decreased until the time from 4:00 to 8:00 in next day. The amount
of CO, released from Moso bamboo plantation was 33.94tCO,.hm2.a"!, including 59.5% heterotrophic
respiration, 28.3% autotrophic respiration and 12.2% litter respiration.

Key words: Moso bamboo plantation; soil respiration; autotrophic respiration; heterotrophic respiration;
litter respiration

SERTEIR S ROV AU AR R SR A 2 ) ™ B AR AEAF IR R BRI T i e, RN A
A ILFSEMEE AL —. #5 IPCC (1990 4F) AAiHIEHE, KA COREHLIER ETHEH
KR 1.8ul/L), #2030 4EHT /G, =AH CO, WG 2 1A 2] 550ppm, A=A ar T H 2 £
Mo 3 — A B RHIRRE(1394PgC), BEAFE DL HTE 2OBETBER RS 1 CO, B A A AR T
FH 10 LA R, HAUNRAR AT BE R BUR R COL IRIERIAALD), TARMAES RGE N A R
G 1) B L LH SR 4y, BIE TR 35 CO, BETBON TR 1M 43k CO, Ak S Hefgmi, B+ L .

B COR#uCE ) MAERELE, ER/NRE B AREA X . FEARF KR CO, M E ft
HWE LA ay), JF BMAREASRERFYILA ) (NPP) FHFER RS L)1 (NEP) H
i AL EH IR (Ry) AFFRIFIR (Ry) Wo [, 7ERERARHITE 5T, RAFIR NP0
JSE A3 At AT BEAN[R] 1500, AT T AN 5] R R TSRS R o P A S 7 L2 73 1) P R A L B
RAEBRGERY . BRI R BRI — AN EEYGRTS, TR, ENIMTIREZ H#H %
WA RGE b LR > I Zh AR . ARV b B 7 Koy B 5 B SE AT TS, s T
— 58 BRGSO T R R U B AR R PR —— B TR AR % AH O o B S BT
AR WARE . B, AW SR HICID-301PSItG & 7 A A (e aly L3I ), Xl R 2 [FIARIX B AT AR
TIERPIREATINE , H BFE TR M COR R KA B 7, BB BT LIECO B,
BE— B3R T IRECO BT I RN LB B2 BhAL Rl S 00 Kt , ATt Rk 2 i SR T 0 ey N AR AR AR
TSR PE B A AN TMRA S R GE0R-F B 0T FU S R 2 AR

1 RIS H AT

W BTG TR 28 2[R B K 2 S8R (109°537E, 27°037 ND, Sfik Ja 1 A iy 4 <

fi, SR 16.5°C, s e e im A BARIR 3N 36.4CHI-4.4°C, FEXRFNEN 1200~1400mm,
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FELIMRHRIEAE 80% AL, EHH IR 1445.4h, JEFHEW 304d, K9 300~500m, 3L HE,
BRI FON TN BT, 1988 SEX L BWORIRTE . R RIRYZ. RS & B IE S it g
TMIGENLIT, BRLEARS SEATHE S 1800~2400 # « hm2, A4 B4Z IIALCTF M 12.6cm, 18K 12.3m.
BT REAEX AR T IR T, PRHEARIE AW, A KR S 32 22 UL B i (Digitaria sanguinalis),
NSPRIBE (Paederia scandens) « O JEE (Houttuynia cordata) YR (Ampelopsis aconitifolia) « V55

(Cyperus diffomis) K12 (Dicranopteris linearis)FEAH A F . P F BB MR WL 1 Frox.

1M PR B — b

Table 1 Basic soil characteristics of experimental stands

. EREFRAR EERE bEEAL bwA ‘ .
HURFIR Soil particle size distribution T LT It fir R E2d g2 HIA
Soil depth . . , o Bulk density Total N Total P Available P

FRERD CEAE mm) % Name of Total porosity ~ SOC
(cm) —— (g/em?) %) %) (ppm)
b HiL L Rk soil texture %) %)
(2-0.05(0.05-0.002) (<0.002)
0~40 6.7 50 433 B FURE 1.05 67.72 3.61 0.133 0.058 1.957
2 MtRITiE

TE3AE R AN RE L P RO R AL E (B s R, A2 ARG E)
K HBEAT VIR &R 2287 (-R-L) . (RERARAEEY) (R+L) FIREIR R LBR %
Y (+R-L ) 3FPAb AT IG5, HARIRAE 20054 10 H 7EE 58 1) 60cmx60cm/NME 77, U J 4
AN4H60ecmx60em I RIR ,  RIFE A N60emiE AT T2 SR AL FE (B I 5 1A 3 25 B AR 2R /A
JEUAT ). H20065:1 H-20065E12 7, & H AR FE 1N RERA FHCID 2 =] ) 1 3EIPI % 5 CID-
3010GE M & ASCGEEAT L AFE NP IROU I, A5 I R T 1 RS /INRE 7 AT s 5 R0 5 T A, 0005 I () ] B
N2NES, AN IR AR AL AR E 3~5min, AXERAEHAAN30s, 3N COMEE PG T KA ik
JE 5 A BEREAT T — AN o W0 5 A b SR (¥ [T, SR FH 45 % R R B T (Long-stem thermoneter
63100 FHIE R T (HH2 moisture meter) Il & ML £ BT H 3 35 B A 488 57K & DL & FESemy 10em.
20cm¥ R 5 o

Ky AR A SPSS12.0tFIEXCEL2003 4t v 4347, 1338 - WP % 4H 40 v St

IR S PP R REIF IR R (o

S FRIP IR A = BPIRGH R

H FRIFIOH A = WP ) PRI

TATE ) 2 VR 28 = PR Ry -PPIRGEEE gy
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3 EREM
3.1 IR I ZT AR R

HE 1 ATRAE, BRI SRR . IR R IR PR R K A R PR
RINFEEIME D BN 2.13umolCO,m2-s!y 1.44umolCO, m2s!. 0.69umolCO, m?2-s! A1 0.31umolCO,
m2st, R EMFETRAE, TR R AR, RIH 127 AREEESR. iR
P LA RS, 7E 8 HIRFEIPIE R KAE, 7358 4.95umolCO,m2s!, 3.01umolCO,'m
2.571, 1.94umolCO, m2-s F1 0.80umolCO, m2-s, 15 Fifi i 5 1 AT 2 i i o (1) e 4, BELRIIR
R AEC2 A, IEIORZFERIVE, 7508 0.76umolCO;m?s 0.71pmolCO,;m?s?, 0.06p
molCO, m?2-s"" A1 0.05umolCO, m2s',

—e— F3 LTI Soil respiration —=— R Heterotrophic respiration

—a— VKW Litter respiration —— H F£ I Autotrophic respiration
6.0

5.0

4.0

3.0

2.0

/bmolCQ 5 g2 !

IAALL TN U s

1.0

A
1 2 3 4 5 6 7 8 9 10 11 12 /Month

0.0

KL B bRt 33l 2= 1204k h 2

Fig.1 The annual changing pattern of soil respiration in Moso bamboo plantation

FAh, M IR R A 6~9 H M 4ERFEAIN B /K, EE AT RN IZ X AE 6~9 H 7Kk
FAFBIFHIEI R, AR T IRRE AR RIS, R R R R . TR
FARHAE 5~9 A4y, XIIEREH CO A 4E R COL ) 73. 6% BHIFE 5~9 A KIS RLT 11
DU, AAT RIEBEYNE SRR, WA T REE D R, HER COp MR, sk, BT
TP ZPORFRAE 1~5 A%, XAl ae 5 B MRS ERBAEA KA K, B4 11, 12
AR AT BRI BRI 5, AR - R VRN 38, VR D, BEIIREE 4~6 AR
BIEME, BUEEA N, JF HALRR . BEEE, AR T REY .
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3.2 HIEIPIR HA (LA

i A A RGBS A IR B R BB ST R, 5 IR AN A I Bl DIAR OC (1 SR
FERAMGISN . KBS S BB SRR B R, HN SR R A ), JCHGR
TR RIALAL, BET 5] SRR OE R A BRI .

—— 3 KR Soil respiration —s— IR Heterotrophic respiration
—— [ JEMEI Autotrophic respiration  —=— {FYEP)IEI Litter respiration

6.0
. 5.0 r
S
o 4.0
B
¥ 3.0
) =
: O
F g 2.0
! £
N 1.0 I | A
T
0.0 | i ]
0 2 4 6 8 10 12 14 16 18 20 22 /Hour
K2 BT bR 3R 6 4y H Ak 2k
Fig.2 The daily changing pattern of soil respiration in Moso bamboo plantation in June
—— 3 L Soil res piration —e— 7 FR I Heterotrophic respiration
—a— H R Autotrophic respiration  —=— I ¥4I Litter respiration
12
1.0
-
3 0.8
j (]
Plm
X 06
) E
: O
-S04
! £
>~
0.2

0.0

K3 BTSRRI 12 4y H A il 2

Fig.3 The daily changing pattern of soil respiration in Moso bamboo plantation in December

2 A& 3 7 BT AR 6 A AIEAEA KRS 12 7 4 ARt - eI i R 521 03 B AR
PEHIZE, HTERT DU H, b 3P I o 2 (B B B AEAN R I A) SR 30 1 — 58 AR A L. — R

187



BT IR TR TRIEIRORIE R I 2 PR A S B BRI TS, 8~ 16 I,
b5 IR s T, —ARAE 14~16 BBl mEE, S, —BEISE, BERIRH 4~8 1.
BeAh, WBATAEKZER HARWIRERE, ARA KT 1M o 35 i 28 LU A 2R A - S il
() H AR AR B2 EE A28, 6 AR R IR 1.8178umolCO,ym2s, HLARAEK TR 12 Ah 2
61.4%, XAReFESIEERKFWTRIREERRZ N, 12 A ERIRZEZ 6 A4 27.9%.

3.3 EMHREIE CO2 EHHE R AN S E

2 40, AT HIEERRCO, B T34 533.941 thm?, HAF R IEHI930.757 thm2-37.125
thm?2, H-F#82.828 thm?2, Hrr, PRHUFFRIF . B FRFFRATE &) JZ T 53] 15 59.5% 28.3%

F12.2%.

2 MHBE CO, BT AL

Table 2 The respiration consumption in different month of Moso bamboo and Chinese fir plantation land

Ay IR Heterophic SEEI TR 2 MR TSR RC/(%)
Month Respiration Autotrophic Litter respiration Release/ (t-hm2)
/ (thm?) Respiration/ (t-hm?) / (thm?)
1 0.827+0.049 0.074+0.010 0.074+0.019 0.976+0.075 7.56+1.46
2 0.728+0.074 0.184+0.021 0.050+0.017 0.962+0.071 19.10+£2.78
3 0.930+0.137 0.367+0.050 0.095+0.058 1.39240.230 26.38+1.81
4 1.171+0.097 0.661+0.087 0.229+0.100 2.061+0.261 32.06+3.31
5 1.728+0.179 0.866+0.120 0.408+0.114 3.002+0.291 28.84+5.16
6 2.508+0.168 1.186+0.281 0.549+0.156 4.242+0.570 27.95+5.92
7 2.752+0.178 1.884+0.272 0.735+0.208 5.371+0.623 35.07£3.40
8 3.548+0.200 2.287+0.141 0.940+0.091 6.775+0.406 33.75+2.05
9 2.155+0.124 0.907+0.134 0.516+0.088 3.579+0.332 25.36+2.74
10 1.833+0.141 0.646+0.113 0.335+0.099 2.814+0.323 22.96+2.67
11 1.038+0.093 0.494+0.018 0.141+0.038 1.674+0.138 29.54+1.31
12 0.971+0.044 0.041+0.023 0.083+0.016 1.094+0.065 3.7243.42
4t Total 20.190+1.350 9.596+0.756 4.155+1.100 33.941+3.184 28.27£1.75

KA EYE N EEbRAE R Z Data of the table represent average value +standard error

TIAN, BTSN R E I 8] 1, AT LE H R K S S ME R R Sk, BT AR
KA/ /IME EE97.04, ARZERCR, XTI Eh— M B B AT AR CO RIS 5 52 241 57
U T [

3.4 BT SEITIR -5 S Aot bR b IR PR LE AR
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AR SIS ) 5 HoAth R R B AT LU, O T TR, FRATK HAh B A7 B 4k
tCOyhm2, H13R 3 AT, AL B A R ARSI 8] ) A IR R A 1.83~50.38 tCOy'hm™,
I HBEELE R EME, A FEFRARSE R bR 1 e A I 0 5 G N e %, IR R H A
B, FRESANFE R E T IE M A FRE G R SR, (HR AR, AR XA A - 39RE T
CO, BEFIK, I HIF — U5 X A [F AR AR Bl 7] — RS B AN R B B AR LS8 P
BUAZER. B, XEAS RGBS R B0 SR B T IR AN R AR AR
R B IR T RE

3 I N i AR S R R IRAEFE (AL tCO,hm)

Table 3  Annual soil respiration amount of major forest ecosystems in the world (unit: tCO,.hm2)

s ARWESRGERY T I & Amount GERERIR
NO. Forest ecosystems Regions of respiration Data source
1 2[5 H 497G PN AR AR AR JeigHy 1.83~22.00 [16]
Russian Jaiga North temperate
2 PRI Ve 17.5~39.05 [17]
Quercu forest in Tennessee of U.S.U Temperate
3 JEatiR AR B 8.66~25.07 [17,18]
Temperate forest in Beijing Temperate
4 FERRMFA . BLUFRAR Natural forest of JE G # 22.32~28.25 [19]
P. tabulaeformi and Q. aliena in Qinling mountains Height subtropical
5 TR BB N TR K SRR Natural and plantation  FE#is 16.66~50.38 [20]
forest of Castanopsis kawakamii in Fujian Middle subtropical
6 5 rd 2[R R AR IR AE FE AR Secondary evergreen P Fhry 29.085 [21]
broadleaved forest in Huitong of Hunan Middle subtropical
7 Wi rd 2 F 11 #E4E A2 KM 11-year-old Chinese fir I 31.52 [22]
plantation in Huitong of Hunan Middle subtropical
8 1578 2> [F] BT #k Moso bamboo plantation AP # 33.94 AHFF
in Huitong of Hunan of Hunan Middle subtropical
9 JTREIEHAGH DR [ERI&% Y 36.63 [16]
Lower subtropical coniferous forest in Guangdong Lower subtropical
10 iR B QWIS BT LI MR AR oty 33.16 [23]
Tropical forest in Jianfengling of Hainan island Tropical

4 g

(1) 3 Za e AR K AN A A A RINEH B 210k Ry . U0 Fang 55(1998) K B &' BLIA M| 26
A R N TAK LIPS 2R AR 10 A e, 17E 1 H SRR Xu 1 Ye(2001) & B eIk
FIEEE 6 AR 11~12 A, BAKMEAEFE2), Davidson 25(1998) & I+ HEME I KA 6~7 H i,
76 8 Hrh a3 9 H AT [0, - 49 I 5o 28 25 1k 7 S WA - 39 PR R - S5 A A P [ R
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(L AN 0T - SR R K R AR EE AN A, 3 ORI R, IR R R N A,
BRI FAANE 5 A] et 2 PR A 330, AT R i B T v o S0P g e adb A AT, PRI eRs +
ANF X B AT R A SO A AR (Y B AL Wi A 45 Tt — 2B I

()-SR GE R A B B RS R, TR A AR 5 55 SR 1 B RS R
DIARSS, TR B R S F 22 U B BN . 0 Xu S5 RPN RIK LI 8 R4
FIPY S N AR SO R B MEAE R 9 I, BRORMEAE 14 IFPS),  Davidson 45 A3 4 3R
REVERRNAE 75 IR BB R 2RI, AR LR SRR 5. HE, A
[RI PR 73 F R AT - S8R PS8 52 i) e 3 A A SR ) A [ ORGSR ke 5 B PR AR A )
Z5, JFHAFMIM AR S & A USRI V& AW 2 R ) 22 57 55 th R i) SN G 5 [
BERAACHE R, H U WIS B AT Mt 3 CO, BB 258 mia e 1, WO BT AE S R g%
TgaE B PG SR LA

(3) H TIPS AR TR E A ] (RC) , RIEFRFAESH AN —. BT
SRR P TR LA E SR IR X T ARGEAT I E R BERL AN T RR AR AR BEAT X L i BR A
FAR TS, 45t B FRIPORE O & bR 5 S P IRORE OB B 1Y) 10% ~90% (2R 2
40%~60% )24, AHWFTEAFH B FRIPIE & SRR TR TR R Y 28.27%, ANHAt K 2 ik Fu 4 R Ak
A28, FHRCE RS, B HKIEREF(005) AL X HIT AR . AR TR ZDRAA e N AR
MR IFI 8 FARIT N0, X AT RE S5 N TAREEE AL MORAE KRV S bR B 7 55 22 S A7 O ik
AT T FH X6 HEUR: 8 A I R R Ul 25 T AR b SR PR T R M 45 1 SRR R, i TR 5 1)
HRRAE WL IR Y F) CO, B TR A S SLEN AR R, B DA 45 R 2 AR T SEBRfi ),

BT H FRIPIR IR C I 211 50 25 2 252 R AR SR R W KB T . BATARAE
4~9 A I RCE M — BAERFE30% L 1, IR AR A K BRI 1, e 28, 9 fr ik
GG ET 0 T AR 7 BE A 3T o i A2 BEAS AT A R 157 1 70 BC AR =5 R RERE T B TR PR R C 2
AP, H FRIPIR TR AL R AR RARFERT ., R HOK PRI SR T LR A 7N, WBurton¥5 5%}
AFAESRARMAES RGHIRIFRAT ORI, RV BALL. glauca, TRRAP. resinosa, {EIBFR)EL
W THYE NP, balsamifera, Wh-\LRk Quercus-Carva, J63RFEFERMK, WR)MRIPIOEZRAL, £
I DRI I AR G LAY, RN s B 7y B SRR S s 1 it S AR R AR AR e S 1Y
KA T RNA LA BN

(4) HIEOPIRE —NIE B RPN SR IR IPIRAE A I R IR B 5 R IR B L A=A oA %
b2 Bl S B G RO o X G BN R A 25 B G 2 [A] R IP WRORE T B B 22
IR RESR A o A SO A MU BATMONRS B, BT 7 oMb SRR AR AL, (HONHERR DRAN B
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IEl B AT MR 25 R GEXT A TR AR AL IR Wi N S LA S BRBEAG A B DI REANVE F 38 N 56 A ] X
B ARGER T RBT R R RERAT T BAh, RS- ITER RO, SRIOCEA AR
PERIBATARA RS R G0 LRI S, R el D DO R BRI 78 AN E S AT SE A 1
WP HAE R T R G AR IO EE RN L
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A28 TR TR 3R R T AR R AL

LM KRR REKE M

CHRLMRAE BRI R B, WL G 22, 311300

1 F FHE AR S ERINE, T ARELLENR (1. 5. 10 v 15a) SRR
IKEEPERR (WSOC), HUuKEMERK (HWSOC). f/EY)ER (MBC) M5 % LK (ROC) {1,
FER IR T I IC 7 H S PR WOC MU RHE . SRR MG B HEL LS
G0, A Y. 15 WSOC. HWSOC 1 ROC & &N, +3% MBC & &ERIH
SetE N JE J b AR B T AT AR SR ALK 32 DU R (A-C) MIE R (O-AC) N . FE FAT
MAELYZE W RGN, tsfebedkmk i) 28 n, J7 AR IR 2 TR, e o) W 32 AL AN B
T. BEEBRTTMELLER NI, T3 A-C/O-AC HREGM, 15 &EEE TR, LIRKE
PERR 32 B2 e AR R, X ORI PR AN 38 5 e S & B AR OR 3 IEAER (P<0.05)
WAFENREN . Ji4h, 357 & M HWSOC R & 5%, R A-C/O-AC {EMLL, F5#F R
b B RERAE T3 A WK RS E 1

XA ET MW BAKE, BREIUR

Fertilization and organic mulch affect soil carbon pools under intensively managed

bamboo (Phyllostachy praecox) forests in southeast China

JIANG Peikun!, LI Yongfu!, Scott X CHANG?, WU Jiasheng!, LIN Lin'

ISchool of Environmental Science and Technology, Zhejiang Forestry University, Lin’an, Zhejiang Province 311300, China
2Department of Renewable Resources, University of Alberta, 442 Earth Sciences Building, Edmonton AB T6G 2E3, Canada

Abstract: P/y/lostachy praecox is one of the bamboo species used for the production of fine edible bamboo
shoots and is widely distributed in southern China. To maintain or increase the productivity of bamboo
shoots, Phyllostachy praecox forests are intensively managed through heavy fertilization and surface mulch
of soil with organic residues such as rice husk to increase soil temperature in the winter. Such management
techniques can cause a marked influence on soil quality and the dynamics of soil carbon (C). In this study we
use a chronosequence (consisting of bamboo forests 1, 5, 10 and 15 years under intensive management)
approach to investigate the long-term impact of intensive bamboo forest management on water soluble
organic C (WSOC), hot water soluble organic C (HWSOC), microbial biomass C (MBC) and reactive
organic C (ROC) as well as soil organic C chemistry using the 3C-NMR (nuclear magnetic resonance)
technique. We found that total soil organic C, WSOC, HWSOC and ROC increased with time under
intensive management, while MBC initially increased then decreased. NMR spectroscopy of solid soil
samples showed that alkyl C and O-alkyl C dominated soil organic C in the intensively managed bamboo
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forest. However, alkyl C content and alkyl to O-alkyl C ratio increased, aromatic C content and aromaticity
decreased while O-alkyl C did not change as time under intensive management increased. Solution '3C-
NMR spectroscopy showed that alkyl C dominates the WSOC fraction, consistent with the positive
correlation between WSOC and total soil alkyl C content. Soil aromaticity was negatively correlated with
HWSOC, indicating that aromaticity is a good indicator of soil organic C stability. We conclude that long-
term application of organic mulch over winter increased total soil organic C content but decreased its
stability.

TR A S R R KA NRE (Bates, 1996). HT HIEBMERE R, HE/NARTE
e BN CO IRBERUR SN, Rt 3B AE 4 BRBRAE A ohle A LR . 55—,
AR T IEE ) B AR bR, HARE M B AR R R R | 384 ) AIFIE, 2005) .
H T b SR e AE A BRI AN L3 A 7 g BB, DA G IR AR AL, Rl AR
NI I A, BOKERAZ BT OR A H I KIE (Jarecki and Lal, 2003; Jandl et al., 2007) .

LSRR PR S SRS IR BT EAE R B 5 P B DL A R 5T
M) ZEFe AT, s AR S BRSNS T A S R NAEEAAAE BRI 225 (Chenetal,
2004; Jiang et al., 2006; Huang et al., 2008). HAl, KiEMEm. HOKBEMER .. MAED. 580N
i 1 0k A FH R 3R AE - 398 9 14 2 1) UL FR AR ( Graeme et al., 1995; Chen et al., 2004; Huang et al.,
2008). HITIRHUTERIAR, _ERA FNEPEmR RN 2 07 kAR s S AR BRI 2 7. 11
s KRR R T3 R . D BRI TR YRR T R AR ¢ h B OB (Chen
etal., 2004). ITHER, ZMISLAREARYE 12 B T 3888k PERFAE (U BIT 5T, 207 VEAERI 5 L 358 i e
Itk A RS 8 7 T B AR KHIIL S (Mathers et al., 2000) .

B TR E VL AR s T2 A AL R AT A . i TR AT B b, 1T E IR 4. L kiR,
PRI T B AP AR T AN T K Aok, DLEE i AN & 2= b 3 78 o 1 T 9 A% O ) 7 e SR B BORAE
BTRA = R SR Tz N 5%, 1994) . AFEH AN LMEF TR A, KR
FINEENT LUK KRR M 9 77, BRI R BOR B SRR N 7 AT A&t et . 2R, EidHR
KR, M —ERE LSBT — RAVASAAST I b, ansgeysi, ALY eert iRl
AR BIEPESRKERE BT FMRANR L A T HENP SR KER RS
VIR LB R KA IS e il B SE (40205, 19995 ERTHILE, 20005 Caoetal.,2004). T HEHK F
IR EEY MR R —, RNESHE RKMEALE KT, BT IR R URHE
FEE A SME AT HiIE . ASCR I TR A3 1A ) 770k, I 3Bk (1% G 20 M 05 1045 S ARG S AR 1L
ARG E TR IPELLE (15 a) R BRI RRHE, [F R PRI AN 7 VAR AE ) 1235
BREEZ TR &R o
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1 #ES
1.1 FEHRAETR

SR LB AE T A e 22 17 = VB, 6 RAR Y BB A2 30°05.339' N, 119°43.679" E530°05.398
N, 119°44.013' EX [f]. ZIXJ& T b AL A 2= UM%, DUZE70 B, Ui, izl (GEFE
KE1420mm), £ FHSEA15.9 Co 1EF, THMRA, LAMRA, T HEN %1943 h
TEFE 236 do WRIGHIS X BB IL i3, +HONRE TROTUR 2K, IR,

BMEL L ERANEENH FTUE12 A RS EHEI R 55 A LA G EERA (R F
4%, 1999), HIEMEA4~5 Co % RAEF MR LE10~15 om FEE, FE LA R0~
15cm FIZ2HE, FAEHE40¢ hm?2, ZHEHESS v hm?, KE3. 4 AMEERBENERE (—RS
ARG IR =R, BEFMY 3D TRMREEEE— AR KR ie S A
JEIENL . AT AR — AR 3 UIE, IR gS H A, 9 TR RIVE SR T . ORI RHEGE T
Mz, FEIA L. EREZEUABAE S (N:P,0s: K,0=15:15:15) FJREEINE, B
FE FBAE. AT LI V. SRR A IE2.25 thm?, JRE1.125 thm2, BRI FIEEF
AAASE . — BNBEPT E RS ISR SR BEAT KB NERIE 35, B SEIAL I 280N

1.2 Bk
1.2.1 HI3EEUE

20074E7H , FEWFTCIX NIEEEST SRR REA — B, RARE DI LN, 5. 1015 AT
PREEHD 40 (BELI 8 VAR S0P B T R Hb) o 42 I8 RUHURE R B A0 B0~ 20 em Y R )2
BN FEACRIRSS, I 2 mm NI IE BR2 Ay, METEE R REORAEAE4 CRIVKART, S34h
1 R AR B S R AT

1.2.2 LBEEACHARAI &

438 pH {E R LKEE 1. 2 3EEUENE; LIRS G PR S &R B RE /ML 2, B
FAEHEYIRE R R ERARY BuE: SR AMR-mE RN E, Hehtb sk, A3
R R IR AR TE, HEPTL AL (&, 1999)., TIEFLARMALMER LK 1.

1.2.3 JKIBFPEBAROK I PERR B &
IR AR 2 7 VA S Ghani 25 (2003) R VEIEAT . FREXEIRERAE (IS F 3¢ TLEH)
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BT 50mL BRE.OER, A 30mL Z&M/K, #% 30 min (25°C) &, B0 20 min (3500 rpm),
SR E (0.45 um, Millipore Corp., USA) BN EIIERIH A, FRille T ERoK I 1 Ak 1 I e
28 Sparling 55 (1998) {155k 47, FRECEIREERE 4T 3¢ TLE) BT So0mL k&0
LN 30 mL Z&4E/K, K A B0 B T HUKF 18 h (80 °C), #R¥% 30 min, 0 20 min (3500 rp m
RJEIE R (0.45 pm, Millipore Corp., USA) IJERI/NHIEERDE A, il R @ /KN ROKIZ S
IR LE B HE TOC-yeprycen B HUBR 73 T A _EIIE -

® 1 AFELGEFRET AT

= TR A 2 2
3 year (a) P A Available N(mg kg™!) o A
(H,0) Total N(g kg™!) gxe Total P(gkg!)  Available P(mg kg™")
1 5.68 2.18 94.85 0.53 51.22
5 5.11 2.35 246.76 0.92 248.13
10 4.48 2.65 294.35 1.61 468.34
15 4.21 341 432.29 2.08 471.16

1.2.4 AR E

T IERAE Y Bk R S A BB 28 B R B (Vance et al., 1987) . B AN 28 J5 35 0.5 mol
L' K,SO $8HL (4 @ 7K=1:5), JEH+ C EEXRH TOC-Vepy AW AT E . TIEFMAEDE C
FrE DA E AR EZA L 0.5 mol L' K,SO, 2R+ C R ZIRUAKISTE], MBC=2.64E.,

B NER TS ARER PRI C SR £,
1.2.5 5EALHRBIHE

T I 5 EAAS BRI E S Graeme (1995) HIJ7ERET. BRI 2 g T BT 50 mL %k}
O H, I 25 mL 333 mmol L' KMnO, V¥, 7% 1h, 0> 5min (4000 rpm), W b5,
FiFE 250 £, FRRETAE 565 nm K Ab kAT Lt R BC il b v 2R 109K B2 (1) KMinO, %53, tB.7E 565 nm
Qb ARIEARVE M 2R 75 KMnO4 WK E, HEMTH5E KMnO, JH#EE . TR ERAMEH mg/g C £

7~ (1 mmol/L KMNO, &t Img C), R#E KMnO, HFEE M 7T LK H 7 E Ak & = .
1.2.6 TIERHFHALIE K A 13CRBEILIRBAE 2t

TR AR AT RS PC BSR40 M AT S AT HF TRACEE . HF TACEER H 28 7 2k
TR Fe I Mo 31, MR SACE W S L, 4 0 B33 . HF FilAbER 1) 772 32 B2
2% Mathers et al. (2002) 17537« BAATTIEWT : #R&E S ¢ KT 1T 100 mL ZR}E.OE H, NS0

mL HF &#(10% v/v), 5 LT, By 1 /h; B0 10min (3000 rpm), biE2dd, FRavdk
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S:H] HF WA, SEEE 8 IR, (HIRGIS A —FE (4 x 1h,3 x12h, 1 x24 h). HIEFERZ HF A&
HELLE, FWAKBEERARY 4 IR, FERAT BERIEREM AR E) HF. J7W0 R 0 50 mL
WZEIK, B 10 438k, B0 10 0%F (3000 rpm) 5 8 BIEW, HE 4k, ¥4 IT HF A 1RAR
Yo, 1€ 40 CHIMAEHHA, BAd 60 H, BEERDL&EF, BAF NMR EALE M.

¥ FIRZE HF PUAL B i) L 90RE AT B 35 JE A e - WG 3L AR I %€ CAVANCE 11300 MH) . 3¢
3% A 7 mm CPMAS 3k, WMIPEZ A 100.5 MHz, MAS JE5645 4 5000 Hz, i 7]4 2 ms,
PEPAEIR I A2 2.5 so AL RISMRY) AN 2K (hexamethylbenzene, HMB, FJ& 17.33 ppm) .
G O 1 BCNMR MBS R, A MUK 32 2 3C {5 5 A AR IO LA BRES A I R . ot
etk (0-50 ppm), JEE B (50-110 ppm), 77 &K (110-160 ppm) FIHEIERK (160-220 ppm). )5
X A 2R EAT XHRAR 5y, SRAF S FPBRAL 2 ROARKT & e 40, THE T ARG N Fase 1k
[FIFE 45 : (1) AJO-A: Cos0ppm/ Cso-110ppm (FEFERK / JE%AUBK) (Baldock and Preston, 1995); (2) J57F
J& (Aromaticity): Ci1o.165 ppm/ Co-165 ppm [FEIERR / (beRB+t U0+ 75 B O o S B AL o g &
] 3 S HURR B AR XA 7 15 3 B & Bk - 2 7 AN B R S BIK R R (Daiet al.,

2001).
1.2.7 38K IE BRI S 13CI RE L R I 1S 4 BT

T BERIE MRS PC MR 73 il € £ 225 Armando 55 (1996) 55T . K
B3t RE (MM T 50 g THE) BT 100 mL ¥R E.OF B, i 50 mL 28K, #E% 30
min (25°C) J&, &0 10 min (10000 rpm, 0°C), #AJ5 M (0.45 um, Millipore Corp., USA) itjE .
Wi BEA R T, 85 | mL Z8TRKIEE, SRJE AN D,0 A T8i3%. A5 TS BC g3t

PR BESAHT, MR BARECH 153,600,
1.3 Gtk

ARSI N 4 IESREEME, BAREAT Z 00, JFRBE Wz T 2 HE . 5
Y5145 11 BT ¥ 7E Microsoft Excel F1 SAS # 4 Fi# 4T .

2 ZEREH

2.1 HBRBEVREARESEERE

BAZE SRR RS AVRREE R E 1 s, £A4E la, Sa. 10afl15a
IR EE LA G HRD 58 1510 19.9. 293 fi1 57.9 gkgl. AHEALE la—Sa i,
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AR LIRS AN RE . FAHLE Sa-15a M fEd, FHIrk T A WUk G 48 i
RIE R T SURIEE . SRS 102 M1 15 a BT IEA R D AINELA LS 5a /9 1.5 581 2.9

f&o

70

a
- 60 }
an
o~
& 50 L
[
(&)
E€ a0l
= S b
T o
T E 30F %
an
= B C
E =
= 0 -
| | | |
0 5 10 15
AL E T

Time of intensive management (a)

K1 AR E R E RIS A PR AZ L
WEL (n=4), NAITRHFRFEMEZLZENEEREE (P = 0.05)
Figure 1 Change in total organic carbon of P/y//ostachys Praecox soil under intensive management
Error bars show standard deviation (7 = 4); different letters mean significantly different at 2= 0.05 level according to

Duncan’s Multiple Range Test.

SRAZE SRR P BT AR LA R A TE VB PR AR (L5 R ] 2 B AT AR LBk VA MR %
B RN E I G n SERn, KR EALE Sa. 10a fl 15 a R ALK B
BINELZE 1a ) 132%. 147%F 198% (E 2A), HIEHOKIEHERAEEALE 1a-5ald, BF
BN, i Sa-10a FMABANALEE, 10a-15a BEMIN. 115 B 5 B A PR
Ml EEAZEVIARMAEE, FARE Sa )5, MEELSE LA R (& 2D) .
TR BRI AR U S L =R TR AR R OR . AR EYIM (1a—52), TIERUE
Vb AN, MEAZEHER, MEEAZLENANEL, HRMEYERZEE TRER

(] 20). BALE IR T H IR LITA RIS R S S HUBR L] 722 (2 Rank 2 fis. Bl
HARAZER I, ARG S S A PR LB 222 TR (€2,
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0
LA ZE L

Time of intensive management(a)
K 2 SR E R P B AR IS R R A TR PR R AR A
WEL (n=4), FNATFHIRHEWREZLZHILBREREE (P = 0.05)
Figure 2 Change in different carbon pools of P/y/lostachys Praecox soil under intensive management

Error bars show standard deviation (# = 4); different letters mean significantly different at 2= 0.05 level according to

Duncan’s Multiple Range Test.

2 RALE NP E TR IR R MR G A HUBK B A2 1

Table 2 Changes in the ratio of different carbon fractions to total organic carbon of Phy/lostachys Praecox soil under

intensive management
ENEETE ) X POKEMERR BAN BUEIRR ST o
R KT T A L T N
Time of intensive T IR
WSOC/TOC (%) ROC/TOC (%)
management (a) HWSOC/TOC (%) MBC/TOC (%)
1 094 a 2.64a 1.79 a 20.70 a
5 0.87 ab 277 a 1.72 a 17.50 b
10 0.89 ab 2.08b 0.99b 14.96 be
15 0.74b 1.25¢ 0.36 ¢ 11.78 ¢

[l = p ety T RN AR oR T N2 H LR 7

Different letters in the some column mean significantly different at 2= 0.05 level according to Duncan’s Multiple Range Test.

2.2 TIBAVIBKEIAZ R IR P L RFAE

ANRELZE )] S E TR A WU [ 25 3C RS LIRPE S - 3 fror. A n &=
& IR HLIR S B FIAR T X AR 4015 21 1 & B 4E 3 M B B R AR . AN [FIBE L8 T SR B AT AR
T IB R R IER S B 38E B DU AN BB AR X, RO E% X (0-50 ppm) ~ HEAAKIX (50-110 ppm) 7%
FWRIX (110-160 ppm) FIFRIERK X (160 -220 ppm), 1M HAK KIS TR0 A W EH X HH (K 4.2).
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XHFAFRELLE I R ETR RS, GBI R RS, E S =K 50%0 L.
S 2 IR (AR A R 2L 0 o S A WU ) LB AN R L ARSI o Bl 7 SR 20 0 I TR ) AE
Ko WATAR A WUBR (e B LU A7) 2 25 00, 5 A B LU A7) 25 FARAIR, e ek LU B B0 B2 A8 ML
PR 5 SR LLGI A 2ILRE RN, B SR L2 E W RGN, SRR A/O-A fH
I, 057 AL AR

ANFELIAE P12 TR WSOC B BC REIRIE N B &l 3 B . (55 A0
% EEIMGAE 50-110 ppm o X UEHIKIEMERR £ DU EiR N . RALE 1a WETHAR LS T
HKEEPERR S BB, PrUME SRR 59, Besabnfs 5 i 5m B N5 TR - AR 20 22 15 I 18] A SE 1

Lyl

(A) — ,J‘\

" wmmm*wp\JmMMwwﬂmwjxv\mﬁ%wmm
©

(D)

T T T T T T T T T T
200 100 o

247 F2 Chemical shift (ppm)

B 3 ANRSRALZE 1 BT IR HUBR A [ 25 1C LRI % ]
Figure 3 Solid-state '3C NMR spectra for organic carbon of Phy/lostachys Praecox soil in different time of intensive

management(A: 1 a; B:5a; C: 10a; D: 15 a)

%3 ANRELALE T LIRA R ETRALE BC NMR 1% fE 59 (%)
Table 3 Distributions of different chemical shift ranges in total signal intensity for 1*C NMR of Phy/lostachys Praecox soil in

different time of intensive management (%)

Al EL

Time of intensive

Alkyl-C O-alkyl C Aromatic C Carbonyl C A/O-A Aromaticity
management (a)

1 122¢ 50.8 a 242a 12.8 ab 0.24c 27.8a
5 21.1b 54.1a 113b 135a 0.39b 13.1b
10 312a 509 a 7.6 ¢ 10.3b 0.62a 85¢c
15 32.1a 472a 69c¢c 13.8a 0.68 a 80c
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©

(D)

I T I
100 £0 €0 40 20 [Ppm

Kl 4 ANFEELILE DI LB K IR RS 13C BRI HR B 1 5]
Figure 4 Liquid-state '3C NMR spectra for water soluble organic carbon of Phy/lostachys Praecox soil in different time of

intensive management(A: 1 a; B: 5a; C: 10a; D: 15 a)
2.3 A[FEIBREZ EFAHHE

FNZE T WSOC. HWSOC. MBC LA J ROC Z [ G Wk 4 Fiom. WSOC 5
HWSOC 2 RFIEAMAX, 5 ROC £ EEF EMX. HWOC 5 ROC 2 BFHIEMKX. MBC 5HE=
FANE) T 25 A PR PR B0 S 3 AR O o RS IE TR B, SR8 T AT MR L3 IR VA P 7
BSHIEREARA S NS BEEWREZE LMK (£P<0.0D); MAUKEERS RS TR &S 2 5%
FAHK (£<0.05).

4 SEAZE TSI RIS MERR 18] FO AR SR 1k

Table 4 Correlation among different labile carbon pools in Pky/lostachys Praecox soil under intensive management

JKIEERK WSOC HOKBYERE WSOC A & ik MBC S8 AL ROC
K WSOC 1
HOKE R HWSOC 0.9100* 1
WA MBC -0.7713 N8 -0.4427 NS 1
7Bk ROC 0.9976 ** 0.8936 * 0.7841 NS 1

NS: NRFH: *: £ P=0.05/KF LR **: {£,=0.01 KV LEE.
NS: not significant; *: Significant at 2= 0.05; **: Significant at 2= 0.01.
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K 5 SEALE TR AR S B EAREER (A BLEITHEMBOKIEIER (B) A
*: 1 P=0.05/KFL&E; **: 7L P=0.01 KV LEE,
Figure 5 Relationships between amount of O-alkyl C and water soluble organic carbon (A) and between aromaticity and hot
water soluble organic carbon (B) in the soil of P/y//ostachys Praecox under intensive management

*: Significant at 2= 0.05; **: Significant at Z= 0.01.

3 Wit

LI WU B SRR M BB R 2 —, FCRE DU A AR A S e 9 R T
R EELR AFISE, 2005). AREFFAREY, ERETHENZEYVH (1a-5a), LEAEH
BERMIMARE, 5abla, MEELLERERBN, Tkt ayms s 28 Bt
Fath . XA NE A REIN (1a-5a), fEATRARIESAIDIE-RIELT, +
AU AR B AN R TP . T S a LUS, WA AR oA ML ¥R DA B AL AR )
KEHEH, AR IR R R TR R L Sa— 15a N, TR HIa g b T 38 ¢
kgt BN 4y B T e PRV AR A M E AL A E N SRR T R AR R S U
T3 13 WP ORI R X LA K /NI 75 B — B B 9T . A4, ARHIFIE ORI TS T AL E 15aid
TR, BAKAZE 15 a 5, THESH NI GRS INIE BN B A0 — D R .

OB MR A 3 P A S (RIS, T AN [R) V2 A M1 39T P X 22 i 1 S R A
TEAER K ZE 5 (Chenetal., 2004; Huang et al., 2008) . AWML LY, EALE TP HETH
IS RS PR PE AR AR A AE — 2 1 (B 2). L WSOC. HWSOC il ROC Fifi 45
HEL 2B R PO M 0 2 S S R B o BN A R 5 PR R A R I T R B LS, AR
T PRI AR R A 250 b Vi e i P 1) 5 e B — S RIS DUt AN /D 503 B 8 35 3 it T A bk
3% WSOC, HWSOC % & (Jensenetal., 1997; Huang et al., 2008) . 7517 #k 3% MBC & EAEEL
2R AR 5 WSOC., HWSOC A1 ROC Z 5 H k. AWFFss REH], EEALEYIM

(la—5a), M EHE MBC BN, (HREARE 5ala, FEELLZLE N 8] BN 2 5.2
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TS . T Huang et al. (2008) IR FL 45 R H], B s fi it 26 T 310 MBC & B 202w T
ARBUE & 3. XTREEEDN, ERTMEAZEEA G, BT EmANMERS, s T
K&t A B o 17 K & AL I PT R 3 S S AR WIS P (R 59, AT IE A A A P2 1)
TEE. Sioh, ABTRERENY, EEAZEIEDETHREREAFRTESE LR S S AR E 2T
By (£2), XRUIELLLE IR b H8In i A PUKE R 2 1 LLES E TR ek . [,
FE—EREE EoRiR, LR G5 0T 1500 75 A5 R 338 [ Ao AR A R

13C CPMAS #ZHEILIRPE 73 Hride AT 78 3 A WS AL 2 S5 M R AE AR # 3 O LB, 1205977 A
X b 35 R R B 2H 7 B AR AR oK e BRI 45 SR (Mathers et al., 20000 . £E PLAE OG- 48 13C
CPMAS BHEILHRAT T, KHE Sy 387 HLGR AR 52 30 H DU B g (0 L4 X B e 35 [X (0-50 ppm)
Fe B X (50-110 ppm) + 75 & % [X (110-160 ppm) FIFRIERK X (160 -220 ppm) (Chen et al., 2004; Huang
etal., 2008). ASZIRIWIFLE RENY], NEELLE Py E TR 3a UK R LIRS 1 2
I ERPIAILIRIX (B 3D T8 T AN BRZH 43 o7 358G Lk 04 LA 7E DA AN [RI A T 6 S AR A
BORHIZES . W Mathers Al Xu (2003) HIBFFEAIRE M, Ke A DU AN R BRZH 73 o B o ) B2
Bl M Chen (2004) HIBFFTAE SR, LelEpier S0 LB Fem . EARRI S, EALE 1a
TR, R EE LG ERRCN T, TERLAAE 15 a BT AR 158 32 B DU L BRI e Ui o 3=
(K 3)o AFEBHFEHAFRTEATRAT G EEBIA R, Arae s HIERM | SURKHIE. MR A2
EHRA R ARG, BHEBEHRELLEN ARER, GeFEp eI, b e =R %L,
M7 E L E TR, BT R A R RSN, P RATTHR 7 HIBAFRA TS 8. 4
REH], BEEEAZENMRER, TR R RO o SR 10 2 B 1, 07 Bk &
BE TR XRWEMREIREEALERLRES, FERAMEBARN, R —&8 077 &
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I T4 S N BRI R PE S AEIR KR b2 138 A/O-A {1784k (Mathers et al., 2003; Baldock
etal,1997), [, HHEME, MHFEEX bk HEEVURRE S E NS .

FHRME TR, ARTEARTEMERE CRil2 WSOC. HWSOC M ROC) Z [RIAFLE 2 3 HIAH G
P (R4 XUHIERAA R IESB A 5> FARAE— € AR« SR, AR AR PR ) &5 &

203
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The responses of moso bamboo aboveground biomass to Landsat TM

spectral reflectance and NDVI

DU Hua-Qiang!*, CUI Rui-Rui!, ZHOU Guo-Mo!, SHI Yong-Jun!, XU Xiao-Jun', FAN Wei-Liang!, LV Yu-Long?

1 School of Environmental Technology, Zhejiang Forestry College, Lin’an, Zhejiang Province, 311300, China; 2 Anji
Forestry Bureau, Anji, Zhejiang Province, 311300, China

Abstract: Bamboo, as a unique forest type in the subtropical regions of China. Its huge biomass and carbon
storage and its ecological function play an important role in global carbon sink. In this paper, we take moso
bamboo forests as example to analyze its spectral behavior using Landsat Thematic Mapper(TM) data in

the Anji county of Zhejiang province, China, discuss its spectral responses to aboveground biomass (AGB),

MEESE X HRBAEESTH (30700638). E M5 948 1 H (2008-4-49) FIHFT A4 BT 10 H (2451012025,
2008C12068) L7 %t Bl
*BIRIEE E-mail dhqrs@126.com
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and explain the relationship between the normalized difference vegetation index (NDVI) and AGB. It was
found that (1) near infrared band (TM4), and the two mid-infrared bands (TM5,TM?7) bands there is a more
important response to moso bamboo AGB than the three visible bands, and TMS5 has a higher path
coefficient than that of any other wavebands. Thus, this band should be highly relevant when it was applied
to explain moso bamboo AGB. (2) NDVI, commonly used to estimate vegetable biomass, however,
show weak correlations with moso bamboo AGB. One important reason is NDVI saturation, another factor
is the soil background, because the vegetable indices which relate to the soil adjustment parameters such as
Perpendicular Vegetation Index (PVI), Enhanced Vegetation Index (EVI), Soil Adjust Vegetation Index
(SAVI) etc. have significant correlation with moso bamboo biomass in 0.05 level. (3) TA new vegetation
index was developed by this papers moso bamboo infrared vegetation index (MBIVI) has significant
correlation with moso bamboo AGB (correlation coefficient is 0.48), and has a higher correlation
coefficient(R) than that of any other selected vegetation indices. In addition, this R is close to the R of
multilinker model, indicating that, the MBIVI is feasible to reflect moso bamboo AGB to a certain degree.

Key words: Moso bamboo(F/y/lostaclys pubescens), Landsat TM images; Spectral reflectance; NDVI;
aboveground biomass
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Estimation of Aboveground Carbon Stock of Moso Bamboo (Pky/lostachys heterocycla

var. pubescens) Forest with a Landsat Thematic Mapper Image

Xiaojun Xu!, Huagiang Du', Guomo Zhou'*, Hongli Ge!, Yongjun Shi!, Yufeng Zhou!, Weiliang Fan!,
Wenyi Fan?

1 School of Environmental Sciences and Technology, Zhejiang Forestry University, Lin’an, Zhejiang Province, 311300,

China;

2 Forest College, Northeast Forestry University, Harbin, Heilongjiang Province, 150040, China

Abstract: The extensive distribution of bamboo forests in South and Southeast Asia plays an important
role in the global carbon budget. It is an urgent task to accurately and timely estimate the carbon stock in
this large area. In this research, linear regression, partial least-squares (PLS) regression, and Gaussian error
function back-propagation (Erf-BP) neural network were used to estimate aboveground carbon stock
(AGC) of Moso bamboo in Anji county, Zhejiang province, China based on a combined use of Landsat
Thematic Mapper (TM) data and field measurements. The results indicated that the Erf-BP model provided
the best estimation performance, and linear regression model had poorest performance. This research
provides a feasible way to estimate #Zoso bamboo’s AGC in a large area.

Key words: J/oso bamboo forest; Aboveground carbon stock; Partial least-squares regression; Back-
Propagation neural network; Landsat TM
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