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Table 1 Soil physicochemical properties of the field
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LR/ - HHLE/ LW/
bH S em! OKkEH5:1)/ g-kgﬁ g-kg! gokg! g-kgl mg-kg! mg-kg! mg+ kg
(‘“ ductivit g-kg'! o . " Total N Total K Total P Available Available Available
onauctivity Salt content rganic matter ota N P K
7.66~9.5 113.1~455.0 0.86~3.92 77.50 2.45 25.50 0. 36 125.76 14.17 366. 37
2 MRSk
WFs AR :2012-12-20
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Table 2 Comparison on soil physicochemical properties of moderate and heavy saline-alkali lands
Ldhi i L/ MR/ A/
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Ao Lo bR Ok L1 5¢1)/ B me+ kg mgekg!  mgeke!
Saline-alkali stress Czb ) LG i gekg! o ’g . ‘g atte Available Available Available
onductivity Salt content rganic matter N P K
" B Moderate 7.68 129.5 1.09 76. 80 126. 14 10. 50 369. 29
i Ji Heavy 9.51 455.0 4.23 95. 10 47.14 1.32 151,22
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Table 3 Different treatments in moderate saline-alkali fields
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Species Fertilization without mowing Mowing without fertilization CK
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o B AT IR 2 0.12 kgem? : o e "
Cultivated Helianthus tuberosus TH B — W DR A7 48 N 1 2% B A
WP A A5 20124F 6 A 21 H ¥R, 2 )58 A # 5 R A AR )

FE M AR 3 0. 12 kgem?
Wild Helianthus tuberosus g
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Table 4 Comparison on growth characteristic of cultivated and wild Helianthus tuberosus
Pk /em A% /mm A K /em R 58/ cm L/ cm
Plant height Base diameter Leaf length Leaf width Crown breadth
Ak WPAE g A WRARATE RIS AR MY WARATE O RINATE WAEYE RERE
Treatment Wild Cultivated Wild Cultivated Wild Cultivated Wild Cultivated Wild Cultivated
Helianthus Helianthus Helianthus Helianthus Helianthus Helianthus Helianthus Helianthus Helianthus Helianthus
tuberosus  tuberosus  tuberosus tuberosus tuberosus tuberosus tuberosus tuberosus tuberosus tuberosus
v R R it A ) R
Mowing without "o o 01 4300 5.43a  9.33a  15.08a 16.11b 5.98a  8.62a  28.59a 34.90a
fertilization under
moderate stress
v BE il N AN ) R
Fertilization without 7y 5y 67 90, 5124 8.44a  13.57a 19.16a  5.09a  7.96a 2442 b  33.42 ab
mowing under
moderate stress
o2 X B
Control under 59.20 ab 62.30 ab 3.81b 8.82 a 10.93 b 15.19 b 3.78 b 7.84 a 19.65 ¢ 31.43 b
moderate stress
i SiEl
I 49.91 b 34,27 ¢ 4.08 b 4.73 b 10.36 b 11.61 ¢ 3.59 b 4.36 b 17.42 ¢ 18.12 ¢
Heavy stress
. P<<0.05, T,

Note: P<C0. 05. The same below.
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Fig. 1 Comparison on average height growth curve of

wild Helianthus tuberosus with different treatments
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Fig. 2 Comparison on average base diameter growth curve

of wild Helianthus tuberosus with different treatments
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Fig. 3 Comparison on average height growth curve of

cultivated Helianthus tuberosus with different treatments
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Fig. 4 Comparison on average base diameter growth curve

of cultivated Helianthus tuberosus with different treatments
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Table 5 Comparison on soil physicochemical properties of virgin and plowing-for-one-year lands

o 5%/ i MR B /meke? BAH /mgeke!
FF R AR | OKEWS5: 1D/ MU/ g ke mg-kg! . .
. pH pSecm’! . . Available Available
Plowing years . . gekg'! Organic matter Available
Conductivity P K
Salt content N
BT B 43 Virgin soil 830 116. 3 1.57 83. 00 126. 14 11.94 287.31
PR 1a+ 8.18 111.9 1.61 81. 80 116.19 14.12 288. 96

Plowing for one year soil

*6 ARAABRERIEMEKEHNEKI I
Table 6 Effect of soils with different plowing-year on plant height

ik # KR /em FA% /mm Hezk 7= 4t /kghm®
Treatment Plant height Base diameter Tuber yield
WroF B+ Virgin soil 198.30 a 17.29 a 36668. 55
JF R 1 a +3 Plowing for one year soil 237.37 b 16.95 a 30834. 90
WA 6 5T LA Hh A 2 1 4 B A g @
Bk S MR B AR 2 ) A 2 5 L B2 P 3 Ll
F| T 30 000 kgehm?* LA I, 5 FF B L He 22 7= 8 10|
= 8
PR, § 6 ~— TR Virgin
3.6 AEFERERMKEEERMKHEZIN 5 ; I ~=—JFR1 a Plowing for one year
\ \ N 0 ; ¢
ME S el IE .7 A FRILUGE . A 06-21  07-19 0820  09-25
L 1 H#1/H-H Date
ME 6 Hha] LI AR B 45 2 342 9 A 4y AT P06 ) B AT B A B 4 2 k5 1 T 29 1 18 i 2%
%‘l}'&ﬁi ﬁ/ﬂ)—ﬁ .9 )5] {ﬁuﬁ%ﬁxﬁiﬁ i Fig. 6 Comparison on average base diameter growth
curve of cultivated Helianthus tuberosus in lands with
250 - different plowing years
2 2001 4 S
= 150| 4.1 HWEXNFHFERKNZM
<
= 100f R 5 2 S RN AR 48 S S e AE R AR T
% sof ~— BT Virgin A RORN B, B R ER T S R e BT A A SR RO 5%
® - JFR1 a Plowing for one year e e - e o .
EE R X B A A R AR K 25 5 R

T e B WA A 0 e 2 5 3 A 4

< Ho 9540 00 T R B A AT S B

L2 BAEMFFERKOFE

cultvated Helianthus tuberosus in lands with different RS S 1 205 R 0B A 2 0 3
plowing years N SRR 9 KA 5 G

) X A B A R R Y 2R B AT S A AR

PS5 NTR] T B A1 BR A B 4 7 s 19 - 39 H 38 IS R 26 LU R

Fig. 5 Comparison on average height growth curve of

24



2 ¥ b/

AR AL B T A A K 0 R AR

HHAE R

TR AR L AR I A ORI BE Y 5 I 22 R B OR
.
4.3 MERXMNFHFERKNEZI

Jite X BT AR 28 S bR A0 S M ORI X
S AN W N DS S R o N S SR B (B
FH 5 it B X6 % 3% 45 2 A= K 052 i BR i R A Y AN

TE
L4 THFBRERMBEEREERNERY
A

BT B 1Y 0 X R B 2 S R R A R P AR
F TR A AT 3 22 5, [R) IR T B - A B
ZEr ROk,

I 3 B AL A Y R A R AR A a0
BEP R AR S kR, Rk DL E
30 000 kgehm™ LA |, B /4= 35 5 LR B 44 - xf &
JEER TR B A A . 55 A Rl S TEAN I
RO kAL R REIRAR )

S X3k
(1] Ja i, 25— 58, . o5 R A BBCER B 3t 1 1 R A — 24

L] RIBTTR 2 H AR 41 . 2008, 25(6) - 812-816.
[2] Guiraud J P, Deville-Duc T. Galzy P. Selection of yeast

strains for ethanol production from inulin[J]. Folia Microbi-

ol(Praha),1981,26:147-150.
[3] Margaritis A, Bajpai P. Ethanol production from Jerusalem
artichoke tubers( Helianthus tuberosus) using Kluyveromy-

ces marxianus and Saccharomyces rosei[ ] ]. Biotechnol Bio-

eng,1982,24.:941-953.

[4] Margaritis A, Bajpai P. Effect of sugar concentration in Je-
rusalem artichoke extract on Kluyveromyces marxianus
growth and ethanol production[J]. Appl Environ Microbiol,
1983,45.723-725.

[5] Bajpai P,Margaritis A. The effect of temperature and pH on
ethanol production by free and immobilized cells of
Kluyveromyces marxianus grown on Jerusalem artichoke
extract[J]. Biotechnol and Bioeng,1987,30:306-313.

[6] Drent W J,Lahpor G A, Wiegant W M, et al. Fermentation
of inulin by Clostridium thermosuccinogenes sp. nov. , a
thermophilic an aerobic bacterium isolated from various
habitats[ J]. Appl Environ Microbiol. 1991,57:455-462.

[7] Sehorr—Galindo S,Ghommidh C, Guiraud ] P. Influence of
yeast {locculation on the rate of Jerusalem artichoke extract
fermentation[ ] ]. Curr Microbiol,2000,41;89-95.

[8] Szambelan K, Nowak J, Czarnecki Z. Use of Zymomonas
mobilis and  Saccharomyces cerevisiae mixed with
Kluyveromyces fragilis for improved ethanol and produc-
tion from Jerusalem artichoke tubers[ ]J]. Bioteehnol Lett,
2004,26:845-848.

[9] Negro M J,Ballesteros 1, Manzanares P,et al. Inulin—con-
taining biomass for ethanol production: carbohydrate ex-
traction and ethanol fermentation[J]. Appl Biechem Bio-
technol,2006,129-132:922-932.

[10] Curt M D, Aguado P,Sanz M, et al. Clone precocity and

the use of Helianthus tuberosus 1. . sterns for bioethanol [ ]].

Ind Crops Prod,2006.,24 :314-320.

Cultivation Experiments of Energy Plant Helianthus tubrosus

in Saline-Alkali Area of Songnen Plain

SHEN Guang.XU Hai-jun.ZHOU Lin, YU Zhi-min,LYU Pin

(Natural Resources and Ecology Institute of Heilongjiang Academy of Sciences/National and

Provincial Joint Engineering Laboratory of Wetlands and Ecological Conservation, Harbin,

Heilongjiang 150040)

Abstract; To explore the development prospect of energy plant Helianthus tuberosus in saline-alkali area, two

test materials-cultivated and wild Helianthus tuberosus were cultivated in Songnen Plain for experiments and

study,which include treatments of fertilization. mowing, heavy saline-alkali stress and soils with different plo-

wing years. The results showed that the two species both could grow and propagate normally in moderate sa-

line-alkali land. Fertilization and mowing were beneficial for growing of Helianthus tuberosus. Heavy saline-al-

kali stress would decrease emergency rate of Helianthus tuberosusseedling. The wild species showed better re-

sistance under heavy saline-alkali stress. The yield of cultivated species could reach more than 30 000 kgehm*

in moderate saline-alkali land. In conclusion, Helianthus tuberosus was an excellent energy plant fitting for cul-

tivating in Songnen Plain.

Key words: Helianthus tuberosus ; Songnen Plain;saline-alkali land;energy plant
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