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T¥E (Miscanthus sinensis), W] DI E B £ Y) &
HHEr, C 2@ 20 m R BERQTLs, iy
WA 4y BERAT 15 OTina.txs-Al, QTina.txs-A%E*VHI
W BEBUASL 25 OTina.txs-A2, QTina.txs-H, QTina.txs-1
1301

3.3 W IR AR S G PRt e YA

L NI ey e o T e T TR AN L I L o
b O W S 1 I AN L S 2 v 1 L e e I 1B O 4 s 7
EL 24240 1 841 QTLs i s A i i AR Kk & FE
AR FEF IR, A 2SR A e f o Fh
2% B FDOG A VB IS m e R 28, #F 58 A B2 R AX
WA LA F B AL R R R AR K erl], erl24E%, Jf:
i 2o 38 AL A3 AT AR AR 22 A R e f B G AL ]
AN QLea.txs-A, QLea.txs-E, QLea.txs-15:44,

T3 GE P 4 A 45 41 38 5 2 19 o R R A1 3 2 R
R OmREaR R R T LR T R e bk, © &
MR EZE R e bR, T e 2R S EORE
e S A B R R R RRaR R A, i o i
A R 0] B 3 2 R R R A F], B e Ao A9
SR AT R AR O ML B A B 0wy
e N PG S 2 R (RN A-seq) 30 AR X 5 3 1 A 1E
WOR B HE LR S A R B B
SRAHEAT AT, RBLIER & E w0 42934 3
PR 2 38 i B S v 25 S, 533961 H B 1
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Y Sl EA R . QTLE N M BT B, 7
R IL A T2 A B 1002245 ] T A8 I ) f4 35t
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FEREE T, 76 = S8 5 Fh AR IR o X VR R B 1R
VT Zmi. Ma3%ih— e ZBENA
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AR AR SR i SRR, & B R
AE R B 2k 25 25 T ol T I R K S 1002,
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4.2 FIhSRE R il

DR it e SR 25 A | B b O, XM F IS R IR
WS sh iRt S 2 p B, SR FEICH pH, M
T AR 408 b 417 ) JFLAth 2% AT A 06 8y, (45 T R S A 7
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T E T

T ek v ft R AR AL i R 2 R R S
I R A R OR P B, # A A NP R
THE FRE A R, R BRI R G, fae
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B AR S R k2 i I HLAS [ ) 2 B o b 75
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R 2 0 E AR, 0 JrORE A 1 48 T 60% LA
b RS N RS R (LT 4 KW B R
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Molecular breeding and industrialization of forage sweet
sorghum
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Sorghum (Sorghum bicolor (L.) Moench) is the world’s fifth major crop and a C4 model plant. Sweet sorghum is a vari-
ant of grain sorghum with implications in biofuel industry and stress biology because of it remarkable traits including
high biomass production, high concentration of soluble sugars in its juicy stem, and strong abiotic tolerance. In recent
years, there is a new demand to develop sweet sorghum into a forage crop, which requires the tailor-made modification
of its major biological characteristics. Compared to silage maize, sweet sorghum possesses higher levels of directly fer-
mentable reducing sugars and the ability to accumulate high biomass under low-input production systems. In addition, it
is tolerant to drought and more efficient in utilization of solar radiation and nitrogen-based fertilizers than maize on mar-
ginal lands which are not optimal for food production. These traits collectively make sweet sorghum more attractive than
silage maize with huge potential as a forage crop. Yet, due to the relatively short history of sweet sorghum breeding, the
development of new varieties adapting to various phenological requirements is restricted, and the rapid deployment of
sweet sorghum for forage production is limited. Here we summarize the current status of forage sweet sorghum breeding
in China. A suit of sweet sorghum traits, such as plant architecture (leave, and stem), flowering time and maturity, leaf
senescence and accumulation of juice and sugar as well as drought and salt tolerance are identified, and recent progres-
sion in dissecting their genetic basis reviewed. It is suggested that newly developed cutting-edge technologies such as
genome editing and whole-genome selection are needed to harness the genetic improvement of sweet sorghum. Feeding
experiments with improved varieties showed that sweet sorghum is an important component of the livestock diet for in-
creasing the palatability and nutrient conversion efficiency. The production-scale demonstration project, forming a pro-
duction pipeline from sweet sorghum hybrid production, cultivation, distillation and feeding of livestock and cycle of
manures, showed that forage sweet sorghum based bio-industry sets a model for circular economy in rural areas. Future
forage sweet sorghum breeding and approaches to develop its bio-industry are discussed.

sweet sorghum, forage crops, molecular breeding, industrialization
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