Y TR R Chin J Biotech 2010, July 25; 26(7): 974-981
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjb@im.ac.cn ©2010 CJB, All rights reserved.

BB SE T B R A PR ZEE R RT T

FHE, BRMEC EXF EFRL EFR WER'

1 R EARMRHEBEAE YR OT T A4y R B 5 i P ok R 8 A R P TA AR BREIRAT 5 Py, BT 100081
2 JUPEHN TR AL BB RT, BN 545003

W OB ATHRWETRESRMAMSEAATEEFY, AR EWEEL T RA CBETATH, 2008 LA 15
AT P B EH RN ES @N AT T S BEAREE, A3 AR 9 A, B TR, R ARBHSEAMNFE.
A E. EATMEERE. TR EFHFA. AREAN, 3~8 A, PR SRS HREFTAER, 9 ARBH, FTA
SeAP I AR F R . EAFEE R &6 AT R Sart A2 PT3-S, FH R F LA = F 55 H 79.28 t/ hm® = 78.58 t/ hm®, AL
FEAFEEE 5 A A 157.95 thm® = 155.25 thm®. A 6 A RFF 4, FR DA FHRM, 26, TR BAAHLERA, —4
212 Ak, HAFSMHTAMK, FERFLHEZERGHSETEL 9.14 thm’. b, THELT RKRA%E>F, it
THERLERHMGREAATRERPLE FRM OB TITREARS G EEESFRGHES.

X wHR, HEEEN, BHTHE

Feasibility of planting sweet sorghum in sugarcane region to
prolong milling duration for bioethanol production

Guiying Li', Yaoxiang Ge*, Wenyu Liang®, Shougui Qin?, Xiuling Wang', and Baoqing Dun'

1 National Key Facility of Crop Gene Resources and Genetic Improvement, Research Center for Biomass Energy Resources, Institute of Crop
Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081, China
2 Liuzhou Institute of Agricultural Sciences, Liuzhou 545003, China

Abstract: In order to explore the feasibility of planting sweet sorghum in sugarcane growing area to prolong milling duration for
bioethanol production, 15 varieties were sown monthly from March to September in Liuzhou of Central Guangxi Zhuang
Autonomous Region. Yields of fresh stem, grain and leave were documented. The results showed that all varieties grew well when
sown from March to August, but could not get mature when sown after late September. The high fresh stem yields were observed for
the varieties Sart and PT3-S, 79.28 t/hm’ and 78.58 t/hm? for single growing season, and 157.95 t/hm* and 155.25 t/hm?* for two
growing seasons. Ripening began from the end of June to late December, making the feed stock available for ethanol production from
July to the end of December, even January next year.
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1.1 RIEA R

R BEHLE R T 2L 7 X R oD
M R4S 5 A G R @i 127 (Tianl127).
#it 131 (Tian 131)., & 35(Tian 35). #ft 9(Tian 9). &t

128 (Tian 128); H#AFP: MN-3467. MN-3466 .
#t 116 (Tian 116). Babush FIH 129 (Tian 129); B2k
i . PT3-S(PT3-S), MN3329. Sart, MN-3466 Fl
08-KL.
1.2 REFH*E
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AT 0 0 32 X0 e X g B 3 6 0 ) O A A 2
SR PR AR . JRAE . FLEUN . A
WL e AIAE, Sl TEFLAVE L RIS sl
BUCAIIE 55 1. 2 JABhi g 25 R0, AT =5
FEregE . e FPRL RS 5 1~3 WIAE S b Ah
R, 55 4~7 WIFE K AP, 5000 H RHEE %, +
FrgiAs, e+, AREDT M, BiFEAEY N HREE R OK
S AR R A AL, FiEA A HLE 1000 kg
=ICE AN 60 kg, iEBEIRES 60 kg; AHJG 1 JHWit
MDRRE MRZY AT 1 RS+, mEIR
FINGRRAD 25 kg; EATHTHAT 1 IRKHE L, miE =
TCR AR 30 kgo L5 A EAREE AL AT 2 P HE
PR, METERFZ AR EE, HEERENL . A e AT
WIEAT 2~3 RBERELR T, PR IARAHEK, TEHEK
oG BIRe KT HETBUK, sz HF . aUERA
R A Az K AR AR I B AR 1 DU AS S 9 b X
Huo MR SUREE L SRR S M TR IA .

%1 3 0 25 HEERD, 3 IREX; 4 171X,
NX R 8 m?, FF(X)K 4 m, F7HE 0.6 m, /NX T
2m, PREE 0.4 m, & IXHIAE 40 PR, AL 2 5 H
30 HFI 6 A 12 HWZRE R BT, &5 i
PR ENG: . 25 2 30: 4 A 29 Hi&Fh, BEVLIX4HE
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HA 6 ] 12 HPighe RBRZW, #70aF AR K
ZEME 25 3 1. 5 A 30 HGFr, BEMLIX 4 HES,
¥ 3 wELE, 447X, AXEM 8 m?*, fT(X)K
4m, {70 0.6 m, /DX TE 2 m, BREE 0.4 m, BXFh
F 40 ¥ko 5541 6 A 30 HiEFP, BEHLIX 4HES,
3WEE; 417X, AXHE 6 m*, 17(X)K 3 m,
i 0.6 m, /NX5E 2 m, #REF 0.3 m, & XFPHE 40
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Fig. 1 Growth periods when sown on different dates in partial
varieties tested.
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aiFl Tianl31 7€ 4~7 HAR3GRIET, A5 4656 5]
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At MN3467 XHEIA RN e K, 3~4 A 4T,
AFME (133~135d), 5 ARG RBRET K
R4, HUH 89~99 d; MN-3466 NI 52 157 AH T
BN AT I 113~122 d 2Z [R5 30 ; e 245 Fil PT3-S
3~4 FARHERE T BIAGEE (128~133 d), 5 AKE 6
HIEHEM 103~107 d, 08-KL X & 11  bi fe W
250 110~125 d, Sart M 130 d B4 E 98 d. H
AT, EEAPRLHERE RN, BSE TR SR AE E R
P+,
2.1.2 15 TNHE R g PR TEFE A X 1 2 T
M 3 H 25 %9 H 30 HAEH —HR#E R
R, 3~8 A #EF ) AP BIRE G, 9 H 25 HHR
Flr, TR SRR AR IE R T SR RE— AR
P, 3 1 25 HRERY R R 9 F I RIVAT 58 AR
2 Ik, s AR 10 ARE] 11 A eyl SE s 2
WK . 4 A iR, HOA R R ERIE 52 S 2
FIAR . R 1 BEET 15 ANFFIE 6 DRI i B
ES ST EN IS S 1PV Y RS
IO, REFEEAF R RN S, B RD (P
64.53 thm?) = TR Fl (66.64 t/hm?), H#E
HTRAGEFN (31.8 thm?), HAEFEGF b, 71
i P ZE AT P2 B TR A, 40 Babush -3 HLZRZE
FFr=mh 66.44 t/hm®, M F MN3329 HAF
49.9 t/hm*, ¥ 25 P70 B 9 2 Sart Al
PT3-S, 3%k 79.28 t/hm” fl 78.58 t/hm?, HiZx
ZEFF AR = A BE 2  Fl PT3-S . Sart, Al 2
i Bk Tian 129, 40914 93.75 t/hm* (4 A #FEF) .
93.6 t/hm* (6 H 3 #&Fh) . 91.05 t/hm* (6 H 4 4EF).
WUAFRLP HET &, BRZRRPRL ™ A S Bl (P
¥ 4.16 tho’) &FHAGEF (FH 4.06 thm?), 2
ERARE, HEHEDESTRASM (3.29 vhm?),
B AR 7 R e e O Ll Babush, FEFIUIE 3 H 25
H. B kb a5 53 a2
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ZEFF VT R R RE TR R e i LR Ar 2 Tianl31, Tianl127. 08-KL. Tian128, H/EEE 4151

WRYEREA SRR AR R, ASCHEEAR H 15.84% . 15.70% . 15.47% . 14.88% . 14.77% .
dn R e R I N TR, 3R 1 B T AT 14.56% o PR ZSF IR R R A A A Tianl31,
0 ) 1 - 24 R 8 R e R R R . PR T L, B Tian 9, Tianl128, Tian127, 08-KL. PT3-S, 43l
07 4 W I T e R A A, RG22 18.2% . 17.04% . 16.96% . 16.64% . 16.55% .
mn AP 2E N, SRR S B s AN A Tian 9. 15.8%F1 15.1%

1 I5AMHERIMEETHRHTENESERE (thmd). WE~E (/hm?) MEFHEREE (%)

Table 1 Average fresh stem yield in one growing season and two growing seasons and Brix value of 15 sweet sorghum varieties

Maximum Year stem Maximum L Mean brix in

Varieties I;/ilzlaél/itzg stem yield in yield one }I\g:fél/sctreor; grain yield in Yeianr g;zlr;e);reld harve§table Magriimxum
one crop year one crop period
Tian127 26.31 36.15 65.10 2.75 4.52 7.38 15.47 16.64
Tianl31 27.91 39.15 69.00 3.52 4.98 8.35 15.70 18.20
Tian35 33.11 41.70 69.45 3.26 4.27 7.98 12.82 13.92
Tian9 35.13 48.90 - 3.47 4.58 - 15.84 17.04
Tian128 36.52 46.95 - 3.47 5.01 - 14.56 16.96
Mean of above 31.80 42.57 67.85 3.29 4.67 7.90 14.88 16.55
MN-3467 41.89 43.65 95.10 3.59 5.07 8.57 10.74 11.56
MN-4093 59.10 68.40 - 3.68 4.25 - 9.18 9.70
Tian 116 48.11 66.45 98.70 3.77 5.75 9.29 12.97 13.70
Babush 66.44 88.65 131.70 4.72 7.08 10.04 9.44 12.38
Tian 129 62.68 91.05 121.80 4.55 6.41 10.25 9.92 13.04
Mean of above 55.64 71.64 111.83 4.06 5.71 9.54 10.45 12.08
PT3-S 78.58 93.75 157.95 3.98 7.78 10.32 11.87 15.10
MN3329 49.90 65.85 97.20 4.45 6.64 11.22 8.22 10.78
Sart 79.28 93.60 155.25 4.70 6.24 9.89 9.70 14.60
MN-3466 55.45 73.35 114.90 3.19 4.50 7.81 9.61 14.03
08-KL 59.46 77.55 116.70 4.46 6.36 9.77 14.77 15.80
Mean of above 64.53 80.58 128.40 4.16 6.30 9.80 10.83 14.06

Note: Tian127 didn’t established well or didn’t emerged when sown on April 29, May 30 and July 27; Tian35 didn’t emerged when sown on
April 29; Tian 9 and Tian 128 didn’t emerged when sown on March 25; MN4093 had only two data when sown on April 29 and June 30;

Tian129 hadn’t data for May 30 sowing; “—” means on two crops accomplished due to seed shortage.
22 EMEAMERTE. ITRNERNFN —& Tian131 - PT3-S  -=— 08KL
. s SR 7h By —¥— MN-3467 —— Sart —4— Mean of Var.
WK 2 Fis, S[R3 25 7 15 Y Babush  —= MN.3466
WEE A, LA R0 R RS SR . 3 00 p .
S 5 g = PN g T
H 25 HAEFPAN 4 A 29 H A4 Bh g Z2FF 7 A 55, £
7 EFSER 5B 63.09 thm® Fil 64.50 thm?, 5 A 2
g
30 HAE ™ i R FRE, 73 51.86 thm®, V14 #
<
TFE19.6%, 6 7 27 HiRFZEF - i fm, F14ik £
0 1 1 1 1 1 1 1 1 1 1 1
#] 72.64 thm®, 7 J 27 HIFFZEFF 74 55.56 t/hm’ § - % ZECZ 2 ;sﬂ
55 H 30 HEEFEGE, 8 A 30 HEM ™ ERAE, a®8eg T - T Tag
Sowing date

A 42.92 t/hm*,
P 3 AT, 35 AR, fehchsipger B2 RREBMHSRIAFR0DE

Fig .2 Fresh stem yield of 7 sweet sorghum varieties when

fa, ZLVEETE 3.41~3.56 thm? 2 |d], Hd 5 A0#% sown on different dates.
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Fig. 3 Grain yield respond to different sowing dates in 7 sweet
sorghum varieties.
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—HRFE R G 2 5, B4 G T ORTERE I
BRI TSGR, AT, A 6 AU, —EEIKRAE 1
JVIR, ¥ SRl DOBCHE . H M —e o 11 A 2
WAE 4 J, A0, HUEE SRR S AR A S T A 2
At SR Z /DT LU ST 7~10 A 0 B FEREZS IR . A
Tk ] R, RTE SRS R 5 BUARE, wT iR
WK AN . 7~8 H e, AT, 2
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Date
Tian131(1) === = Babush(1) MN-3466(1) === = Gort(]) === =08.KIL(1) PT3-S(1) MN-3467(1)
Tian131(2) === = Babush(2) MN-3466(2) === = Sart(2) === =08-KL(2) PT3-S(2) MN-3467(2)
Tian131(3) === = Babush(3) MN-3466(3) === = Sart(3) === =08-KL(3) PT3-S(3) MN-3467(3)
Tian131(4) === = Babush(4) MN-3466(4) === = Sart(4) === =08-KL(4) PT3-S(4) MN-3467(4)
Tian131(5) === = Babush(5) MN-3466(5) === = Sar{(5) === =08-KL(5) PT3-5(5) MN-3467(5)
Tian131(6) === = Babush(6) MN-3466(6) === = Sart(6) === =(8-KL(6) PT3-S(6) MN-3467(6)

4 AEHEHIMEH SRR AR M

Fig. 4 Harvestable periods of 7 sweet sorghum varieties sown on 6 different dates.

Journals.im.ac.cn

© FERZFRMEMARTATIKSHIEST http://journals. im. ac. en



ZEREDESE: B SO H R A R L B T AT

979
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IR A B, A AR, T LAME) 6~12 A 4y
AT SRS, T ELR U R B A AR R (3R 1)
BB A B, 8 S0 0) I 1 14 5 i) 3 B D T
P, 2500 H 1 i e S A A 3 %ok e JEE 114 5
P 5 8 AN e B i AR AN ) 173 LIRS 52 ] 25
PR P B {E R AR

—&— Tian9 ——PT3-S
—4— Tian128 —%— Sart
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Fig. 5 The brix values (when seed full ripened) of 8 sweet

sorghum varieties in different ripening month. “O” means the
data was missing.

AL, ANTR] AR AR Ay i, ZEAPHE A
N, AHA[E g AP B AT 225 o = BB AL R Tain 9

*2 MEERZETE. KRALERFENMHREAR)TE

08-KL F Tian 131 £E 7~12 H {53 i, H 2L bk iz
AR, FRWIHXDOGE S WA IR g2 IR b
Y SR R A K, Tian 128 M 7~12 F 4y X FF b i
JEBWITEE, 0 10~11 H Z5FF0E B 2 m ik ; PT3-S
8 Hy I a i, 9 A An 25 FFWER A BT b, 25,
10~11 A 2wk, 12 A& Sart,
MN-3466 #l Babush 9 H /3 ZHI, WAL,
INTF 2 AE S, BAE 10~11 Ay, 27 0 A,
FKH 10~11 A AE B AR R X E 3 12 A
BykeRip=i, wlhl, 10~11 A AR TR LT,
12 A AR TSR, (AR THAERE .
25 ARHERBMEILZCESEMESTA
BN

R VT 25 b B AR IR RE 2B B L2 A R T
71, MET & MFCTER R R, BRSO
= ig, WRELBEE T, WERARLTYER == M
RN e, 2558 03k 2., 0T L, 08-KL 1 PT3-S -
Yo% 2 W R f s 40 A 4.25 t/hm® 1 4.16 t/hm?,
Sart #l Babush Y2, 4351 3.85 t/hm> 1 3.43 t/hm?,
BT 5 1 WP A LA PT3-S F108-KL F > S b e 1
391 5.72 t/hm® 1 5.72 t/hm?®, X2 2% b &t
B A PT3-S A1 08-KL M4~ &4 Fl, 23 514 9.14
F1 8.67 t/hm*, FESLFh Tian131 A FHEE, NZE
ZBEFE AR Ik 5.65 t/hm’,

Table 2 Estimated theoretical ethanol yield, yield of lignocellulose and leaves

Varieties Mean stem yield of

Maximum stem yield in

Year stem yield  Lignocellulose yield Leaf yields of two

one crop one crop one year of two crops crops
Tian127 2.21 3.28 5.65 8.35 17.02
Tian131 2.57 3.61 6.22 8.85 19.31
Tian35 2.39 3.07 5.39 8.90 16.13
MN-3467 2.55 3.10 5.92 12.19 24.50
Tian 116 3.18 4.57 7.04 12.65 21.71
Babush 3.43 4.83 7.02 16.88 28.83
Tian 129 3.36 4.82 7.01 15.61 29.95
PT3-S 4.16 5.97 9.14 20.25 26.58
MN3329 2.68 3.79 6.07 12.46 19.53
Sart 3.85 4.77 7.76 19.90 29.21
MN-3466 2.64 3.59 5.87 14.73 28.37
08-KL 4.25 5.72 8.67 14.96 27.88
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