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An overview of researches on Jerusalem artichoke as a biofuel crop
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Abstract Non-food biofuel crop is under the spotlight in the research field of bioenergy. Jerusalem artichoke is one of
the most promising non-food biofuel crops, due to its wide adaptability, high resistance. high biomass productivity.
multiple ways of utilization for bioenergy and environment friendly. This paper reviews the recent development and
problems in research in biology characteristics, stress resistance and yield potential, germplasm evaluation, genetic
characteristics and cultivar breeding, planting technology, chemical composition and energy conversion on the basis of
feedstock production and biomass conversion utilization. It discusses the prospects of research and development of
Jerusalem artichoke as an energy crop. Specific cultivar for bioenergy, efficient feedstock production system suited for
bioenergy plants, searching for inulinase with high activity, efficient fermentation strains, oleaginous microorganisms, life

cycle assessment of feedstock production., and comprehensive research and development of byproducts should be

focused.
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AT S IR . T BRI R B R L T
Tl HEK AR K Bk B4R BR o % T B A%
TR A 95 S50 L TR ORI 700 AR R
BE 1 000~1 500 fE¥ W, BLH 5003 5L R 1 000~
1 5001 i mE 55 By ify » B 7~10 d M{— Y, JLmE 2~3

V{j—»\[ﬁ()] .
5 UEHEAmSREREELNA

JEURR I £k 2 2 ke 5 2 BB TR A Ak R FH O =R 28
R, BB EEP LK — M 80 %0 (R K AL A W)
1520 R 10~2% ., i RE MK EY
SRR LA T E W 50U ~T75% 1R B AR i - R
T B DR 59 4 oM R L HE SRS
(F3)H 55~83%" . M (inulin) J& 453 R 2
WK A P &R RZETEM 75 %7, & —
Tl F 0 M A4 7R () D-JF b 2 R-2-1 BH AT HE I K 3R A
B R IR A, AR U LA o 1-2 W T B 4 —
DR AR, REE — B 2~60", 4T RETE
3 500~5 500 Z[a], 2 8% 1 A B A2 WK B IE] b
R DL R R N R BT HeZE L
PAETER T AEE S R IR IR

32 A ZEFE S K — R 7026 ~80 %
EFF P EFgEE 13. 1% ~14. 2% T4 E 9. 3% ~
9. 6% KR ZE 10. 8% ~14. 1%, & T4 &
6.6%~7. 3% FHFHEER 1.3% ~4. 5% . KRAE
17.9%~21. 7%, ARIEW 2, 10 A w13k 4 3
MF .59 1732 3 ok 28 L 30 25 AT v £ 4k 25 2 £F 4k

ZMERHTE) N 26% ~54%, ol MR & &
(T &) N 27% ~ 64% (Liu et al. , Unpublished
data) . ZEHE SN 7 ¢/kg B8 40 mg/keg 45 3. 2
g/kg B 0.6 g/kg W 0.7 g/kg, M 4 36 g/kg.
#7170 mg/kg .55 24. 8 g/kg 55 6.9 g/kg W 3.4 g/
kg0, LI JEURL Ak 2 B4 416 T % Ak R AR
PRI T A R L

A W) S B AR T 1 A o A ) Ak o B A CR TR R
) B 2 Al CEL A IR B L Ak L BV FR Ak L L
PRAEBCAESS)  AFEE BB R A A D) B
SRR R ME Sy R CIE R BE 5 2) 3 08 K WA AL
AR IS s 3) AR R KW OB 4)
ZEFF R o ) i ] A B R L
5.1 ZEs

B QR AR A, 19 K R E
f24 %8 Anselme Payen BEUGPRE Tl F 245 SE =K
VE R ik 5 A T A= 77 MGG, 6 7% 1 412 4l A= i 4l P R
H 20 e 90 AR LK, B N AT e 1R & 3 S B
LR CBERY BT T AR . 207 B AL SR 2
TR fige B3 Tt i+ SR 0 ) T BE B4 TR S B A K R RE
1) AR AT A T B3 R D 7 4 W il R 1 5 v 1 L
AW SRR (Aspergillus niger) B BE b5 & 4k 19
fragilis ) 5 MR W
(Saccharomyces cerevisiae) 184 & B3,

R 28 = WA (R AIF 5% 32 AR TR 7R R W TR PR T
Tk A K R T2 b IR U T — B R FE A
PR B R RE S IR F) 3 900~4 500 L/hm”®/,
TS EAT LIS E] 11 230 L/hm?, 24 B e e A=
FPROWE T L T R TR RNy A K i A T
R R R UR) rh R ke ERE  A OC L F
YW, B2 e 6.7 1 10. 3 t/hm’ B, H 2 g
FAEAR R 3 840 1 5850 L/hm? Y 7 [ — T
FERW L AEHRZEA = B 6 000 L/hm™, FF £
J 40 5 A FIE SRR AT R SR 4L 1~
10.5 t/hm’®, Bl L= & Ry 2 252 ~5 414 L/
hm ™, AR 35 AR IS [ 58 S 56 % Vogel 48 AR
s AT AR B A A A i AT A 14 t/hm®, W] 77
Y% R4 E 10 t/hm® Db 1E 75 % b R 1
ZMEF HIEBR Al 77 2B 5 000 L/hm®*) {5 B A1)
FHE PR 7= BT L3k BI04 12 A e S iy 2 1t
Fe K

35 FFAETT K AL 5 i B Y A7 b 15 A
FEUESE , ZEFF ] ¥ P e K Ak B 0 0 B o s A R 0

( Kluveromyces



128 O A K R it

2012 4F 58 17 %

(0 E5F [ 5 48 2 1R B ) — 3800, SRR b
Gy T — 7 T EE R b A A R T
VTR RN ERE S 00 — T B R O & T8 iR 8%
MERZEH T F —4E A9 250 gkt B A5
2L T8 1 WOAR 2ot 6 DU 25 FF efof 55 iR B L T LA R %
FETF A6 LA o 138 [ 4k 7= 4 B 2R i &2 il gk
R B35 573 1) 2 A IS A 5 10 A, T AR TIOR3 2 2R FE
Horb & A7 58 Th0 By K W MEBE, JLh R R OB N
84 %%, Stolzenburg i, 9 A Yl i b3 A =
CEE R R 3 197 L/hm® ) i ]85 23 2%
FEep i v] 5 M W o0 R B 7 B — AT T
IRAR A R 25 R AT L s G i R B 2R AR
rhoxt K B GRRE T B Y R 1 B T S

A EZEF R AE AR SRR IR . H R
9 JG I FH 44 7 25 FF 27 4 R i 7 B R HRGE
5.2 He

B 2EZEAT v B A R ) T R R 3R 454
KALGY B R4 AR BT A 17 1%,
PR VA G 15, 4 04, Horbm] w2k 0 R A 1 45 &
PR b7 81, 7% . 0RE b R 040 5 o L A4
TR 42. 0% 1 2. 5% R A H R 177 WFSEIE
BH L A R0 0 7 R R A O 20 B e 7 A
WL CEFRAER IR (8 A 27 H) FIF A6 T 3k
(9 7 19 H)OZEHF. B Be ™= 1 40 5 o 93. 3 Fi 110. 1
m’ /tww " MZEFF R (B A F] 9~16 t/hm”
B g 7= 4 3 100~5 400 m®/hm?, B 7= fig 30~53
MWh/hm” , & F 8 5, AR B wORT SRR, 2R
FH Ml 3525 7 HR e e, e 25 7 o 24 SR OF H UROAR B =R
FERLIY 50265 SI A B A MR R R I ik v R
Wl T AR W i, Mok al 0L 3 — A E A
Az B GE R TSR 0 ZEFE P e Al R A A A
BRI I X 2 — SR [ P9 E A I A 484 e B
Jot 7 1T B R GE
5.3 H#pLeim

FH2E 2 A P 28 ah i B R IE &b T ik By
Betov dRE B Ak 2E B BRATE 5 BT R T % W5 A R
PRI AR PG O A B T BE B R A BT
K St R4 2 3 T 7 S 1) B Rk L P A AR S A R B
RE & Ak 60 %0 LI LRl SEE T OB F)
A B AR

VSN NE SN R R )
B CT-Cls iR E M EE T L, B T LR %E
T/, HEE T AW SRR 4 35 1

AL A A A R o S T K A o Y e
FEAEAC IR IR F2 F 5 B 1 5 A P o A7 1 8 45 5
S s A CT-C15 [ 46 A5 7= 40 » 28 i Ak & 2 B
C7-C15 Belg fnK ,

FI AT 2 2 1 A 4 248 00 00 AR A R B AIS L A0 45 i
RERA A T 2R ARBA . Horp JFOREBOA 8 7= i
A 60 %6 LA BN HE T A e 4R
MFRIE AL T2 HARBA R &

5.4 EHIEMEK

B ZEF AR R vT A 7 AR U0 R
o LR BE I A W o JRORE . B 9 R GE L Bk B N R 2
W 3K 1) 45 2 25 AT 25 B BE 43 i 2 78 A 65 kg/m’,
G 43 )R 18,0 A 18. 5 M /kgt™ A 43 FR
AR A K R, TR R R R AR
FEA R 422 FF KR 702 ~80% "7, Liu 4§
GIMTT 59 Y4B K oy i o ZE AT IR A
R 2. 200 ~4 100 W R A iR L Ol 16300~
21.4% (Liu et al. , Unpublished data)., & 8l % Hf
FERIARRIESE T YR E K o & i I AR
FAE X HZEIRAE AR Ay A S Y, A SR
32 ZE AT ELRR IR R B B 58+ 4 20 WL A3 A L
PR IR AR SRy BRI T AT M= A R 5
) A
5.5 HA&

BRI Tl IR, S
F A A9 B O i A LA R A VR A — O T )
0% DR G B W R AIK S 59 — D THT SR 541K il s A
HMAETE R IR AE W AR X 45 2 AT B i T
i 0 T ) 2 A TG SR R N e SR MR LA R
(A DRV FH 02 2 A DR £ S AT M 19 425 2 3 g i
b PRI O A LR R 4 A T M A0
s R TC S T A B K B Y
S e S A B 2 LR U, R T
b B R JER . ZEFF A R R T A R 8. 800 ~
11. 9% M1 26. 9% ~29. 4 %), B AT A5 45 2 A K IE 2=
) WU, b 250 R AR R R R AR Bk R
AT

6 FERSERMSRE
6.1 EFERHR

TSR BAS 2o e 2 A 0 T R T M e i 7™ T Y
BIR A A 7 22— & SR OB AT 04 17 % 485 it DR GIE IG5
JORE T 45 S (36 R ARG SO A ) B R S TAR



5 6 39

XURLWT 4 - 44 345 S RE IR 40 O B 5 3 e 129

7 I8 O ) RE A e T R lofs 2 AR OR R 2 A
ProRE Tolk AR A 7= AR Y B2 N 2K 5 Al 32 28 4R
PIARLL 3800 RGEE F TAE BAS 50 R 2 Fh s 3t
TR RAF 5 52 S RD i Rh I VLU SR AR
R GBS A A AR B B, TR R AR 9 45 R
R M M A Z R Al OF BRI AR ) S Rk =
PRt 3% 7 RE IR G HT R AR L 24 5 BF 9T T AR Y 2207
)2 —. BEABTTEE SRR T R T - fEg 1k
T O A BE IR A R A Bl — i iR ]
PN B DR DR AT S SE L A Wl B o o Y U
AW AR A b E ST AL S R A . AR AR
FiE BB A AR . R GETT R B G A0 X I G
BEIE A A R PR M AR 7 SRR A S — 7 T
R E NN I NS D N g PR )
AR 2 = ol 5 B PSATE 58 M 28 b AT A 2 0
e AT A — 2 B A R R BT AT — L85 M
sty Bl s AT AR Fh SE B B0 25 T AT Rl

A U R AR R B v ) R BT A A Bk 2R
7 AR s SR AT ORI TR B0 4T 4 R LA A
BRI OR YL R A O3 A 2R AT A B R TR
LRUER R E R 10 & i B 50 AR W R A A O
A JFUER & BRI S T Az W W it 4 2 5% b5 1
5 AT RS K I W R] RE SR — b S A AR A
T A% BT ER AT 8] iy Bl F 26 0T ] 7
PEEE i B 0 ) IR 8] L o3 AR AL IR LB E
AR AL . 4 5548 D 2 4F AR AR ) AR I, FE AR
Yy i Al A8 RE VR A O X2 S A e b A2 A 2
e ZLHE T URAL

Wt 7 AL AT PR A 30 K B 1 A 0 L 3 SR
JURRAG  JFURL BT 32 B R W . R — A0 B 4
TEAS T B 18 FR on Rl R R 5 B HLAE
DA K i Foft L A A B35 1R 5 A BT G 7 A Al ol 5
T T o) A TS A R KA PR O . M P S B b K
JEE 2 7 AT REA R Y PRI R M 0 45 T R L FE A .
Ml BEURE b B, Bk R XA AE T 0 v
PR AR E IR AL

R FH T 7K T T8 46 2 2 T 2 0 98 e Uk b | £ B
R IR AR o WFIE X 40 7 A K K o BB FR LR A
F A2 2SS 22 7 A Ay o L R A B A LB
I X 45 T o 7 32 5 7 T 58 6t o+ PR oo R A 4
AR IEORE AR A TR . I G 2 ML A A I
AR B AN A7 7 3 PR IE B AR RS+ DA i
TR AU A 5™ 9 BRI OB AE 7 R R b -

BRI

RE AR P ) 2 i RS DEAN 2 2B W he R R HE )
R BUR T o3 o 38 A TR E A YRR IR R R R i sE TR
HY) 2 FE B R F5 X 3 2L AR IR AR ) 0F 1T 4 A i R
VEA S S X A O AR | DOk iz o AR L 2w e A
b AR AR IR G AR R A 5 ) 45 U
HIERA S A LR 17 R ny a0 4T
6.2 pEFRENLFA

RT3 £ W RN A ) S, [N A 5T AR Hh AR
T T PR 1) U7 T2 Tl 1 P B R A T Tl AR 7 R R T
LR T S R R AN . A T T
03 25 W il ) AR A R 80 T TR R 7 T AR A 0 1
TE ZEFF AT B 25 KR AL S5 7 A 1 Ak T
AR R B R O (RRARREAE L PEAR S BE A )
SEI T2 NAR

H R 0T 2 = 25 FF OB A 55 1 19 BIF 58 K I 4
T, AR B RO UR ZEFE 0 BB AR T 2 A
B AT AR AR T g 1 2 2 R, 3 BT BB I
A [A] A5 SR it ) A0 R T 0 5 e A B R b
LIRBHEIR R B R S R R A IR AR
PR,

35 F Re AL R A 25 77 A — R YA A (a1 &I
AL VE R Z W RDRE Y S TR R B SO R
18 )5 T A i B 25 % 7 T AR R 2B 7= T AR JEORE
BRI B 25 (8 A 2 S A R IR ) A HR 25
A EE N E,

71
A
i)

mp A W BN

Z % X W

[1] Hoogwijk M, Faaij A, Van D B R, et al. Exploration of the
ranges of the global potential of biomass for energy [ ] ].
Biomass Bioenerg,2003,25(2) :113-119

(2] BOOME. BRI Y 4328 KRG AL R LT 1. P E Ak K23
2011,16(2):1-7

(3] HAHE, &% M5, 0w 08, 55 F 8 & IR 48 3 (Helianthus
tuberosus L) JFRWFFERVELT ], WAL Ak 2242 . 2004 (2) :35-38

[4] Liu Z X, Spiertz J] H J, Sha J, et al. Growth and Yield
Performance of Jerusalem artichoke clones in a semi-arid region
of China[J]. Agron J.2012,104(6) ;15381546

(5] #KE, Lt BIVE. S HXEFEY - 4EM] .5
1 1 AL, 2005

(6] b, ARk, 2500 AR R AR f BT 2 e LT 0. v B & & 3 m
#1,2008(3):97-101

(7] WHZBE B WM, TR . 5. 452 MR R oF & VI, A%
Ak 2E T ,2012,46(1) :51-54

[8] Baldini M,Danuso F, Turi M,et al. Evaluation of new clones of



130

L L I N =

=2 4 2012 4F 45 17 %

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

Jerusalem artichoke ( Helianthus tuberosus L) for inulin and
sugar yield from stalks and tubers[]]. Ind Crop Prod, 2004
(19):25-40

Lehtomaki A. Feedstocks for anaerobic digestion, in Biogas
from Energy Crops and Agro Wastes[ DB/OL]. (2005) http; //
www. cropgen. soton. ac. uk/publication/ ALY 20Feedstocks.
pdf

Rutkauskas G. Research on the characteristics of energy plant
biofuel and combustion ability subject to harvest time,in 10th
International Conference on New Technological Processes and
Investigation Methods for Agricultural Engineering [C] //
Raudondvariz, Lithuania, 2005 : 350-356

Cheng Y,Zhou W G,Gao C F,et al. Biodiesel production from
Jerusalem artichoke ( Helianthus tuberosus 1.) tuber by
heterotrophic microalgae Chlorella protothecoides[J]. ] Chem
Technol Biot,2009,84.777-781

Baldini M, Danuso F, Monti A, et al. Chicory and Jerusalem
artichoke productivity in different areas of Italy,in relation to
water availablity and time of harvest[J]. Ita J Agron,2006,1;
1125-4718

Kays S J,Nottingham S F. Biology and chemistry of Jerusalem
artichoke[ M]. Athens, GA :CRC Press, 2008

BABE T X IR, T S5 IR IR T5E DX T S R K 3R B R UK
THE R R RE IR A A (B8 ) B LT ). T 5 XA B 5Y 2009,
27.107-111

BRI R E B E R IR DAY —3 2 T]. 1L
T RHE . 2007(2) :58-60

Liu Z X, Han L P, Yosef S, et al. Genetic variation and yield
performance of Jerusalem artichoke germplasm collected in
China[J]. Agr Sci China,2011,10:668-678

R /NEE X IR . 44 A R A o = A R T g AR LT L rh R A
W ,2010,26(9):263-266

McLaurin W J, Somda Z C, Kays S J. Jerusalem artichoke
growth, development, and field storage. 1. Numerical
assessment of plant development and dry matter acquisition
and allocation[J]. ] Plant Nutr,1999,22:1303-1313

Wyse D L, Wilfahrt L. Today’s weed: Jerusalem artichoke[]].
Weeds Today,1982,spring issue:14-16

Westley L. C. The effect of inflorescence bud removal on tuber
production in Helianthus tuberosus 1. ( Asteraceae) [ ] ].
Ecology,1993,74:2136-2144

Denoroy P. The crop physiology of Helianthus tuberosus L:a
model orientated view[ ]]. Biomass and Bioenergy.1996,11:11-
32

Barloy J. Etudes sur les bases genetiques, agronomiques et
physiologiques de la culture de topinambour ( Helianthus

L) [J]. Rapport COMES-AWWE 1982-1983,
Laboratoire d” Agronomie, INRA-Rennes, 41,1984 (In France

tuberosus

with English abstract)
Kosaric N, Cosentino G P, Wieczorek A, et al. The Jerusalem

artichoke as an agricultural crop[J]. Biomass,1984,5:1-36

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

R /N IR A SO WK AL BF 48 4 4)y it AE 3 A f R v
BN, AR E LT ). A A= 25 %, 2006 (2) : 307-313

A <F X1 JK . S [ 6 B NaCl Al Nap COs I3 % 4 4 4h it
B BRSSO LB 5T [T . R A 25 4 4. 2008, 32
(1):161-167

B B /NE IR L & KNO;s %F NaCl s T 7525 3 &
WA K BB AR i )] Bl 4, 2011,20(1) :82-88
SR AR TR, T 0k A BB 38 6 AN TR L R 3 AE L AR
R AP B E Y B IE 2 ) . i B ROl B4, 2008, 45
(3):901-909

w L RBREE IR IR R, SRR AR B % R ) 4 S B 2K W B
C N R4 & w2 L] AR 44 35,2011(2) :17-19
BESC, B4R B F B EA KRR T IS FOLE R iR
ARAEWEFELT]. PR 2241, 2007, 27(9) 1 1843-1848

L RS R FY A D A ) B B A A LT .
A A4 ,2009,28(9) :1763-1766

K e BRI L LA 35 T U O A AR ELT ] R R
ArF R SR 22 2010, 41 (4) 1 498-502

Serieys H, Souyris I, Gil A, et al. Diversity of Jerusalem
artichoke clones ( Helianthus tuberosus 1.) from the INRA-
Montpellier collection[ J]. Genet Resour Crop Ev, 2010, 57
1207-1215
Vasi¢ D, Miladinovi¢ ], Marjanovi¢-Jeromela A, et al.
Variability between Helianthus tuberosus accessions collected
in the USA and Montenegro[ J]. Helia,2002,25(37) ;79-84
Kiru S, Nasenko I. Use of genetic resources from Jerusalem
artichoke collection of N. Vavilov Institute in breeding for
bioenergy and health security[J]. Agron res, 2010, 8 ( Special
Issue [[[):625-632

Wangsomnuk P P,Khampa S,Jogloy S,et al. Assessing genetic
structure and relatedness of Jerusalem artichoke ( Helianthus
tuberosus 1.) germplasm with RAPD,ISSR and SRAP markers
[J]. A J of Plant Sci,2011.2:753-764

Uthai R, Khampa S, Wangsomnuk P P, et al. The molecular
diversity of Helianthus tuberosus germplasm as assessed by
HAT-RAPD and selected characterized DNA markers[J]. AP ]
Mol Biol,2010,18(1):99-101

Wangsomnuk P P, Khampa S, Wangsomnuk P, et al. Genetic
diversity of worldwide Jerusalem artichoke ( Helianthus
tuberosus) germplasm as revealed by RAPD markers[ J]. Genet
and Mol Res,2011,10(4):4012-4025

Toxopeus, H. Improvement of plant type and biomass
productivity of Helianthus tuberosus L[ ]]. Final Report to the
EEC,1991

van de Sande Bakhuyzen H L, Wittenrood H G. Het tot bloei
en zaadvorming brengen van topinambour-rassen(project 143)
[J]. Verslag CT L O. over 1949,1950:137-144(In Dutch)
Atlagic J, Dozet B, Skoric D. Meiosis and pollen viability in
Helianthus hybrids

sunflower[ J]. Plant Breeding,1993,111:318-324

tuberosus 1. and its with cultivated

Schittenhelm S, Inheritance of agronomical important traits in



5 6 39

XURLWT 4 - 44 345 S RE IR 40 O B 5 3 e

131

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[55]

[56]

[57]

[58]

[60]

[61]

[62]

Jerusalem artichoke( Helianthus tuberosus 1.)[J]. Vortrage fiir
Pflanzenzochtung,1990,15-16

Le Cochec F. Variabilité génétique, héritabilités et corrélations
de caracteres d’une population de clones de topinambour
(Helianthus tuberosus 1.)[J]. Agronomie,1990,90:797-806(In
Spanish with English abstract)

Stolzenburg K. L)-
Rohstoff fur die Ethanol gewinnung[ DB/OL]. (2006) http: //

Topinambur ( Helianthus tuberosus
www. lap-forchheim. de/

Duke J. Handbook of Energy Crops[ DB/OL]. (1983) http: //
www. hort. purdue. edu/newcrop/duke _ energy/dukeindex.
html

Zhuang D F, Jiang D, Liu L, et al. Assessment of bioenergy
potential on marginal land in China[]]. Renew Sust Energ
Rev,2011,15:1050-1056

Sang T, Zhu W X. China’s bioenergy potential [ J ]. GCB
Bioenerg,2011,3(2) :79-90

R /INEE B, il SC, OB T 5L X T I R X 45 S D T
BGMRARIE AR, i E AR E R ,2010,26(13) :354-358
2L BIR 3C BARTT A AL 1L 5 b X 48 2 A B O 30 1 3
% [1]. FHigRHE . 2006(1):29-30

FERRER, REFRF RS B Rek .
2006(5) :45-46

O R B A AR A AR I T VD XA A AR R 6 Ak
AL ] LT AR . 2004(4) 1 15-16

BRI VE M AR YD X4 2 B IR Y 25 R Bk e SR . pR
oA FR2#,2008(3) 1 141-143

AR, LML Bl . BIREBOR AL, 1959

AR IBUHE A L. 2R A % 75T R BE A9 3 I B AR A
(I REeABE 2. 2005, 11(2) 142 -45

W 23 & MK WE I R T 44 = oA 2% B X L HE TR HL AR K
PRI ] 5 AROW AL KA 2 B AR R, 2009, 2 17-
18,25

Tt g NI B/ L A K BETE X 3 2 A K OB A R R K
FHIE B ML), 1 4. 2009(3) :148-151

R /NEE XRS5 2 T 5 DXV T I K THE W X AR T
RAFE R B F A L] R, 2007, 44
(2):300-306

AR B /NE R OAR S RE T R X R A R B L GE
B 44 S R O R [T ). B A 5@ #2010, 26 (15) : 198~
202

AT 2L A, 45 AR 2 X 4 4 A ) 5 PR R e
sl FilERHL,2005(1) :24-25

AT BIUR SCL TR TT A5 HR YT 5 9 R X vt 4 S 7 0 R T
(1], it AR, 2006(2) :13-14

BOEHE L 2K L 18 305 L A5 AR ML AR TR - 2E 7 TR AN 41 B 3t
AIELM . b st o E RO RS R . 2011

L DR Ry WOt S s e 4 A R A 7
$.2009(3):13-14

BAR, /N XK AR AT A 2 R i R R
PERIRE W [T, YU A 4] 5 2009, 25(4) 1 775-780

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

(73]

[74]

[75]

[76]

[77]

[78]

[79]

Swanton C J,Cavers P B, Clements D R, et al. The biology of

Canadian weeds. 101. Helianthus tuberosus 1.[J]. Can ] Plant

Sci,1992,72.1367-1382

Barta J, Patkai G Y. Chemical composition and storability of

Jerusalem artichoke tubers[J]. Acta Alimentaria,2007,36(2) .

257-267

Saengthongpinit W, Sajjaanantakul T. Influence of harvest time

and storage temperature on characteristics of inulin from

Jerusalem artichoke ( Helianthus tuberosus 1.) tubers [ J].

Postharvest Bio Tec,2005,37:93-100

PR SC DA TT AR A R S B R X 4 S 7
GREmAL) ], KITHE3E,2007(1) 15253

Danilcenko H, Jariene E, Aleknaviciene P, et al. Quality of

< it JBE L T O

Jerusalem artichoke( Helianthus tuberosus 1.) tubers in relation
to storage conditions[ ] ]. Notulae Botanicae Horti Agrobotanici
Cluj-Napoca,2008,36:23-27

P SC R R E AR A A B I I R R 5 0 TS 4
AEWFFELT ). A8 3% 5 MR 4, 2009, 15(4) : 948-952

Han L P, Steinberger Y, Zhao Y L, et al. Accumulation and
partitioning of nitrogen, phosphorus and potassium in different
varieties of sweet sorghum[]J]. Field Crop Res,2011,120;230-
240

Gao K,Zhu T X, Han G D. Water and nitrogen interactively
production of Jerusalem artichoke
(Helianthus tuberosus 1.) in semi-arid area [ J]. Afr ]
Biotechnol,2011,10(34) :6466-6472

T T7 A ENRS B WL AR IR AL U XA X A A A KR
WRZRZBEw )] R IR R # % 4,2010,29(3) . 521-
526

YRLLT. R IR M XA A R B R L. 65 B2, 2008 ()
136-137

ThARTC B W, A5V, 55 AN [ T AT X 34 2 A8 4 25 VIR B
By ML) ] o E 2R 2E, 2006 (1) (30

ik, TR AR 5 L A5 5 L A5 R TR K 6 88 4 AR K oK 43 R
AR A L) . B K 4] 2010,29(4)  140-142

IR /N X B, G U Rl T 00 - WSRO R R VR A
FRUR M BEIELT]. B ARG, 2008,23(1) :9-14

Stauffer M D, Chubey B B, Dorrell D G. Growth, yield and

increased the biomass

compositional characteristics of Jerusalem artichoke as they
relate to biomass production, fuels from biomass and wastes
[M]. Ann Arbor,MI:Ann Arbor Science,1981

Leible L, Kahnt G. Effect of location, N-fertilization, variety
and harvest date on the yield of fermentable sugars of
Jerusalem artichoke tops and tubers[ J]. J Agron Crop Sci,
1988,161:339-352

Whitney E N, Rolfes S R. Understanding Nutrition[ M |, 8th
ed. Belmont: West/Wadsworth,1999

Malmberg A, Theander O. Differences in chemical composition
of leaves and stem in Jerusalem artichoke and changes in low-
molecular sugar and fructan content with time of harvest[]].

Swed J Agr Res,1986,16.7-12



132

L L I N =

=2 4 2012 4F 45 17 %

[8o]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

Hay R K M,Offer N W. Helianthus tuberosus as an alternative
forage crop for cool maritime regions: a preliminary study of
the yield and nutritional quality of shoot tissues from perennial
stands[J]. J Sci Food Agr,1992.60:213-221

Kendry P M. Energy production from biomass ( part 2):
Conversion technologies[ ] ]. Bioresource Technol,2002,83:47-
54

KB L R DU, 45 A ) 5T e A T B2 AR R BIF 5 i e[ .
WA ST ,2004,24(12) :701-705

B 167 BH L oA T [R5 W Ak I8 2 7 AR 7 IR T ot T AR Y
WHEL] B SR HR 4, 2006,25(2) . 83-87,92

EVBRAY - Th S e IR . M) D [0 2 £ 44 1 T RIS 1 200 M 12 2 =
SRR A IR AT SR LT ). & i 5 R B Tk, 2003, 29
(5):66-68

TN BT R, — 25 125 R I 4 4 7 I T R 4 O B
P A A A R B FE D). AR n Tad AR L 2008, 6(6) 1 25-
29

IR ALSIR R0 . — PR R L] A&
Y T4 4,2008,24(11):1931-1936

JAIE BT KRR S RN E R R A B ) AL TF
78 L1, vadbAe ol 24 . 2008,17(4) : 297-301,305

AR D B 98, LA B o JEURE ) A0 AL & 2k 7 AR 2 B
(I, 4l T A2 24 . 2009, 25(11) : 263-268

Kosaric N, Vardar-Sukan F. Potential sources of energy and
chemical products,in The Biotechnology of Ethanol: Classical
and Future Applications M]. New York: Wiley-VCH, 2001
Judd B. Feasibility of Producing Diesel Fuels from Biomass in
New Zealand [ DB/OL]. (2003 ) http: // eeca. govt. nz/
eecalibrary/renewable-energy/biofuels/report/feasibility-of-
producing-diesel-fuels-from-biomass-in-nz-03. pdf

Kahnt G, Leible L. Studies About The Potential of Sweet
Sorghum and Jerusalem Artichoke for Ethanol Production
Based on Fermentable Sugar, in Energy from Biomass[ M ].

London: Elsevier Applied Science, 1985

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

Zhao Y L, Dolat A, Steinberger Y, et al. Biomass yield and
changes in chemical composition of sweet sorghum cultivars
grown for biofuel[ J]. Field Crop Res,2009,111(1/2) :55-64
Vogel K P. Genetic variation among switchgrass for agronomic
traits, forage quality, and biomass fuel production[]]. Final
Report. Oak Ridge National Laboratory,Oak Ridge, TN,2003
Curt M D, Aguado P,Sanz M,et al. On the use of the stalks of
Helianthus tuberosus 1. for bio-ethanol production[ C]J // 2005
AAIC Annual Meeting; International Conference on Industrial
Crops and Rural Development, Murcia,Spain,2005;17-21

Curt M D, Aguado P,Sanz M, et al. Clone precocity and the use
of Helianthus tuberosus 1. stems for bioethanol[J]. Ind Crop
Prod,2006,24.:314-320

A R . A R A PSR BB SR R SR LT L R R
$%.2009(8) :100-104

Negro M J,Ballesteros I, Manzanares P,et al. Inulin-containing
biomass for ethanol production: carbohydrate extraction and
ethanol fermentation [ J]. Appl Biochem Biotech, 2006, 132;
129-132,922-932

Zubr ]. Biogas-energy potentials of energy crops and crop
residues[ C] // Proceedings of Bioenergy, Biomass Conversion,
Gothenburg, Sweden,1985,84(3) :295-300

Lehtomaki A. Biogas Production from Energy Crops and Crop
Residues[ DB/OL]. (2006) https: //jyx. jyu. {i/dspace/handle/
123456789/13152

[100]Lehtomaki A, Bjorusson L. Two-stage anaerobic digestion of

energy crops: methane production, nitrogen mineralisation and
heavy metal mobilisation[ ] ]. Environ Technol, 2006, 27 209-
218

CLOLTHE LKL, 45 7 i S ah - B 7=l AL B A 2 w7 [N b [& BE

1R . 2009-05-25(12)

(102 M4 e . 0 45 L X 4, 55 [ 20 A JR 17 B O I 4 3 B 25 7 i g 1Y

BEFELT]. o E A TR 4%, 2007,27(10) :59-63

WAERAE: E Lk



