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Evaluation of application potential of herbaceous bioenergy
plant on marginal land

HOU Xin-cun, FAN Xi-feng, WU Ju-ying” » ZHU Yi, ZHANG Yong-xia, ZHAO Chun-giao
(Research and Development Center for Grass and Environment,

Beijing Academy of Agriculture and Forestry Sciences. Beijing 100097, China)

Abstract For the promotion of cultivation of herbaceous bioenergy plant and production of biomass feedstock on
marginal land in China, the evaluation of application potential of silver reed was conducted, including the analysis of
production potential,biomass quality , biomass utilization potential and ecological effects,based on the practical activies
of the large-scale cultivation of herbaceous bioenergy plant on marginal land in Beijing suburb. The results showed that

the production potential of silver reed was 2.31 t « hm™?

on abandoned sandpits in Beijing suburb, accounting for
8.41% of that on arable land in Beijing suburb. With good biomass quality and ecological effect, its standard coal
equivalent,biogas and cellulosic ethanol yield were 1.42 t « hm™2,289.99 m® « hm™2,0.59 t - hm~?, respectively,

accounting for 8.38% ,8.37% ,8. 15% of that on arable land in Beijing suburb. Silver reed has a great application

potential on marginal land in the future.
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Table 1 Climatic condition and soil fertility quality of research sites
S B 4 Climatic condition
LUEELYES e . s "
Research B /TC 1 H A0/ C T HEHRIR/TC o | AEHMERIEh B/
o Annual mean Average temperature  Average temperature [&7K & /mm Sunshine Non-frost
site™
temperature in January in July Precipitation period period
1
11.7 —4.1 25.8 569.8 2641.4 198.0
II
BIF 5% b 5 +HEAE S Soil fertility quality
Research  w(HHLIE) /(g/kg) w( TR A / (mg/kg) wOER ) /(mg/kg)  w(HKH /(mg/kg)
site® Organic matter Alkali hydrolyzable nitrogen  Available phosphorus Available potassium
1 7.2 10. 50 3.95 49, 50 7.81
I 15.2 84.00 6. 50 129. 00 7.62

b P CDJN NP7 7 o1 VA e | A = T R B N R | N 5 P s e W = S A AP/ (TR NS P | S S N - T N
Note:(D [ , marginal land, in Tulou Village, Machikou Town, Changping District, Beijing; [ , arable land, in State Research and

Demonstration Base for Precision Agriculture, Xiaotangshan Town,Changping District, Beijing. The same as below.
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Table 2 Biomass quality of silver reed in Beijing suburb

AIF 5% M 55, JKHE 5. /°C Ash melting point
wK 5 /% . \ . NN
Research I WO Pk WS
) Ash content
site Deformation temperature  Sphere temperature  Hemisphere temperature Flow temperature
1 1.35b 1087.25 b 1169.33 b 1174.28 b 1228.35b
I 3.64 a 1138.32 a 1 183.65 a 1195.34 a 1 251.29 a

ot RE/ (k) k) w(BEERBD /% wEERS /N wE4EFED /% wCELF AR /% wKE) /%

Research Calorific Fixed Volatile Cellulose Hemicellulose Lignin
site value carbon content content content content
1 17 967.00 b 18.09 a 80.56 b 34.16 b 30.92 a 6.85 a
I 18 034.26 a 14.31 b 82.05 a 38.87 a 26.14 b 6.47 b

TE RSB AN/ 78RR 0.05 KT E2E R EE,

Note: Different letters in the same column indicates significant differences at 0. 05 levels (P<C0. 05).

WA TR E R R GERMARRWBIE R J1. R SR FZ U B 5 s 4 3K i 4 8 A ) 5 o3

ERCE AR TR TR A dE R W A 3 M T
2.3 bR FREYRFIAEN A AW R T 1 o390 O 1. 42 t/hm®

AAERURIAPE 1 b B RAF R EY ORI 289. 99 m'/hm? 0. 59 t/hm? (5% 3). 2305l #H 4 T/

R3 DERDBURHOEMRFBEH

Table 3 Biomass utilization potential of silver reed in Beijing suburb

WFE H 5 PRUESEYT B 4 1/ (¢/hm®) BA"H/(m® /hm?) YRR L7/ (t/hm”)

Research site Standard coal equivalent Biogas yield Cellulosic ethanol yield
1 1.42 289.99 0.59
I 16.92 3465. 32 7.25
7L S T Y 8. 38%.8.37%.8.15%, FE CO, BT Op IR SO, 55 3 A~ J7 T B Az 2583
2.4 AR ERESYE Y5 FOA W o i A OGL 400 R 3 746, 25,

e Ko B B B RS 2 775.00.485. 63 kg/hm® (% 4), ¥4/ 1L B H
BEo PROMT 7 6 B8 e B RERHZ VD B i st ARTE R SRR 8. 4104,

R4 RAERIBM X E SR

Table 4 Ecological effect of silver reed in Beijing suburb kg/hm®
N 5 CO, i RO, Bt Wk SO, fit MBI 20
F 5 4 5 . . 4 .
Quantity of CO, Quantity of Quantity of SO, Quantity of dust
Research site .
fixation oxygen release absorption retardation
3 746. 25 2 775.00 485.63 1. 20

I 44 554.05 33 003. 00 5 775.53 1. 20
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