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Research progress and development potential analysis of
bioenergy grass in the north of China
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Beijing Academy of Agriculture and Forestry Sciences. Beijing 100097, China)

Abstract Bioenergy grasses display many beneficial attributes as energy crops,and a lot of works have been carried
out for their germplasm screening, yield and quality evaluation, ecological effects evaluation in the north of China. 23
species of grass continuously cultivated in the north area with biomass yield higher than 3.0 t/(hm? « year) have been
identified. Among these species, the biomass yield of switchgrass ( Panicum virgatum ), miscanthus ( Miscanthus
spp. ) ,giant reed (Arundodonax) and hybrid pennisetum ( Pennisetum americanum X P. Purpureum) are higher than 20
t/(hm? « year) , they have been superior in adaptability, yield and quality etc. The four kinds of grasses are promising in
the north area. but existing problems should be taken into consideration: hybrid pennisetum cannot live through the
winter; giant reed and highland ecotype’s switchgrass have a low overwintering rate. In conclusion, the germplasm
collected in north area should be with superior yield, quality and relatively high cold, drought and salt resistance. The
main researches on the development and utilization of bioenergy grass in north area include: extensive collection of
germplasm, reveal of the applicable scope, regional planning and development potential of grass and taping the
comprehensive potential, improvement of yield, quality and stress resistance by means of breeding, technology of
cultivation and management, systematic evaluation of beneficial and ecological effects and establishment of evaluation

system.
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Table 1  Yield and quality characters of perennial grass in the north of China

A JHEERIE  BRE/em il =5/ (t/hm?)  SCHROR I
7% % ¥ Achnatherum splendens C3 50~250 2.00~3.00 [41]
P A. sibiricum — 50~150 4.50~5. 30 [41]
VB Agropyron mongolicum C3 40~90 2.30~3. 00 [41]
PEAARI W vk B A, sibiricum (Willd. ) Beauv. C3 30~60 6.38" [41]
HERS IR W Alopecurus songoricus — 40~80 3.75 [41]
MeAZ T Arrhenatherum elatius — 100~150 7.50~9.40" [41]
H 23 Bothriochloa ischaemun C4 25~80 9.00 [41]
W53 Dactylis glomerata C3 70~120 9.40" [41]
PEXE Leymus chinensis C3 30~90 3.00~7.75 [41-43]
ffi g L. secalinus C3 45~100 4.00~11. 00 [41]
SEE Milium e f fusum — 90~ 150 5,43 [41]
MR E Pennisetum alopecuroides C4 30~125 6.25" [41]
AR R P. centrasiaticum C4 30~120 11.50 [41]
HEEL Phalaris arundinacea C3 60~140 10. 60 [41,43]
i BB ¥ Phleum pretense C3 10~100 9.40~15.00" [41]
BB E Puccinellia tenui flora — 30~60 5.50~7.50 [41]
SRS WL EE Roegneria brevi pes C3 30~120 8.25~11. 25 [41]
KAKEL Spartina anglica C4 20~150 3.75~7.5" [41]
T4 F Bromus inermis C3 90~130 4,.50~6.00 [43]
Wik B Panicum virgatum C4 150~300 6.77~28.33 [21]
ik Triarrhena sacchari flora C4 246~383 7.00~29.67 [21]
Py Arundo donax C3 400~486 16.17~34. 46 [21]
AR BT Pennisetum americanum X P. purpureum C4 419~430 40. 14~59. 22 [20,24]
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Table 2 Yield potential of main bioenergy grass in the north of China
F i R Hb T2 56 Hb 25 i A BORERTE] /4F " P2 aE/(¢/hm®) SCERORIE
HiAS PR VG Ay 42 9K B A H — 5~6 7.50~15. 00 [32-37]
)] — >10 10.00~13. 98 [32-37]
1Ly — >10 2. 00 [32-37]
I i — 10 1. 14~2. 36 [32-37]
6 — 10 1.20~2. 65 [32-37]
Je 3 B X A< H Shawnee 1 11.70 [38]
Trailblazer 1 6. 90 [38]
i N/ ] 4 | Trailblazer 1 6. 88 [39]
Trailblazer 2 13.00 [39]
b3 B X A W Alamo 4 28. 33 [21]
R EFX FEVD R 5 M Alamo 3 3.55~4.00 [22-25]
teEsE W= KT b Alamo 3 19.50 [22-25]
b3 7 i X AT YA H Alamo 3 23.23 [24]
s s g N 4 T A I3 3 Alamo 3 15. 30 [22-25]
SR b5 B X 4 m 3k 3~4 28.28~29. 67 [21]
Jest B X IR 3k 3 2.31 [22-25]
bmmn B KT b 3k 3 25.35 [22-25]
Jegmt gl X AR TS e gk B 3k 3 28.22 [24]
teEs g TR BN S Fk 3 18.90 [22-25]
Bk KA 3k — 37.50 [42]
AR & i K — 43.76 [46]
AT L &P X A< 3~4 34.37~34. 46 [21]
200 2 5 b — 3 11. 45 [27]
Jestpr il X A1 TS Y e | 1 47.08 [24]
REMERE LR ETPX A H — 1 40, 14~48. 54 [21]
el X AR TS ek — 1 59. 22 [24]
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FE66.0800 L VLR LA KR LT RN
57.16 % ~64. 80205, 55 4k 3R it 4K 19 £ K #% FF 4
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Table 3 Biomass quality character of main bioenergy grass

£ Ml B T g A MBI ROk N3 T
QAR K 4 / %% 15.00~26.00 7.00~100.00 37.00~50.00 70.00~71.50 12.82~20.00 4.39~13.47
Pt/ (M]/ke) 17.98 18.03 18. 29 17.02 15.55 15. 37
w(FHEE) /% 39. 80 39. 38 35. 68 36. 15 34.00 30.00~41. 20
wCEA R/ % 24.12 25. 42 27.23 21.01 17.00~37.50 23.46~23. 50
wOKREFE) /% 5.84 6.60 8.12 8.92 22.00 18.0~19. 39
w5 /% 3.58 3.56 4,79 9.26 5.93~8.59 6.42~9.07
w(C)/ % 44. 37 44. 52 — 41. 86 42.17 41. 28~49. 04
w(H )/ % 6.08 6.10 — 5.62 5.45 5.31
w(N)/% 0.99 1.00 1.52 0. 74 0.65
I K
YR/ C 1200.8 1136.6 1127.5 942.0 1125.0 840. 0
WAk IR g/ C 1222.1 1181.8 1167.0 980. 8 1170.0 1055.0
BRI B/ C 1235.9 1196.3 1194.5 1010.3 1180.0 1117.5
BN B/ C 1287.7 1246.5 1224.3 1054.8 1200.0 1182.5
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