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Table 1 The phenotypic traits of seven bio-energy plants
e 7 R i JoR TR WK I 5 K
Species Height/ Density/No. of  Fresh weight/ Dry matter Moisture
m stalk « m 2 te hm? yield/t « hm 2 content/ %
3k Triarrhena sacchariflora 4.5740.17b 263+1.17d 34,94+1.07a 32.1141.09a 8.10+£0. 84c
T Miscanthus sinensis 3.234+0.12d 354412, 17¢ 32.48+1.15ab 29.9640.99ab 7.76+0. 36¢
AT Arundo donax 5.0540. 15a 91+2.65¢ 33.67+1.11a 28.7540.96b 14.61+0. 15a
735 Phragmites australis 4.16£0. 14c 149+11. 27e 30.26+1.14b 27.62+1.10b 8.72+1.44bc
WAL B X B Panicum virgatum Control  1.634+0.06e 1 879+43.32a  21.96+1.17c 20.03+1.02¢c 8.7940. 25bc
BE M Miscanthus sinensis ‘ Zebrinus’ 1.7140. 09e 427417.01b 17.9040.71d 16.57+0.69d 7.4340.29¢
W Glyceria maxima 1.8240.09e 12447, 94e 15.7640.85d 14.02+0.74d 11.04=41.49b
E = W) AN 6] 1 /NE 52 B 3R R 25 5 B3 (P<0.05) . K 2 [A].
Note: Different lower case letters in the same column mean significant difference at 0. 05 level. The same in table 2.
R2 BREBEEVRABBASRITEIRAER
Table 2 Chemical composition and standard coal equivalent of seven bio-energy plants
I HFUR G LR ARBEER & it
) Cellulose content/ Hemicellulose content/ Lignin content/
Species g~ kg g« kg g+ kg!
#k Triarrhena sacchariflora 527.00+7.21a 232.67+11. 35a 166. 67+6. 33bc
T Miscanthus sinensis 542, 6746. 39a 223.33+8.95ab 161.00+3. 00c
FAT Arundo donax 505. 00410, 97ab 190. 33£13. 96b 188.33+£13. 74ab
752 Phragmites australis 466. 00+ 28. 84b 209.33412. 81bab 183.00+5. 29abc
WAL B %t B8 Panicum virgatum Control 472.33+6.74b 201.67+8. 69ab 193.0046. 36a
BE P Miscanthus sinensis ‘ Zebrinus’ 530.6746.01a 227.33412. 25ab 173.33£8. 09be
W2 Glyceria maxima 472.33419. 34b 224. 00414, 36ab 169.00+5. 2be
Kt 4 WKy & PH P bR ERE A 7
Species Ash content/ Caloric value/ Convert into the yield of
g kg MJ - kg ! standard/t « hm *
ik Triarrhena sacchariflora 29.70%£0.72c 17.69=+0. 27ab 19.4240. 82a
= Miscanthus sinensis 23.80+2.27d 18.2040. 35a 18.6440. 78ab
AT Arundo donax 42.304+0. 87ab 16.7840. 16¢ 16.4840.53b
P F5 Phragmites australis 44.10+1. 40a 14.06£0. 13d 13.27+£0.52¢c
W A% B8 % B8 Panicum virgatum Control 34.50%2. 50b 17. 4620, 30abc 11.9540. 68¢
BE T Miscanthus sinensis *Zebrinus’ 31.20+1.19¢ 17.5040. 30abc 9.9140.41cd
3 Glyceria maxima 37.8041. 46ab 17.16£0. 05bc 8.22+0. 45d
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Table 3 Correlation analysis of chemical composition

_ YR YR VNES Ky P
545 Item
Cellulose Hemicellulose Lignin Ash Caloric value
24k Z Cellulose 1.000 0
448 E Hemicellulose 0.464 8 1.000 0
AJEZE Lignin —0.623 6 —0.862 7" 1.000 0
K5 Ash —0.674 7 —0.642 7 0.683 2 1. 000 0
#H Caloric value 0.640 4 0.3627 —0.436 2 —0.802 5" 1.000 0

e TR B FH MK (P<C0.05),

Note: * mean significant correlation at 0. 05 level.
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A study on biomass potentials of perennial gramineous energy plants

ZONG Jun-gin, GUO Ai-gui, CHEN Jing-bo, LIU Jian-xiu

(Institute of Botany, Jiangsu Province and the Chinese Academy of Sciences, Nanjing 210014, China)
Abstract; Takeing Panicum virgatum. as a control, the morphological properties and biomass characteris-
tics of Miscanthus sacchari flora , Miscanthus sinensis , Arundo donax , Phragmites australis , Miscanthus
sinensis ‘Zebrinus’ . Glyceria maxima were studied in Nanjing. The results showed that annual dry matter
yield (32. 11 and 29. 96 t » ha™'), calorific value (17. 692 and 18. 202 MJ « kg™') and standard coal
equivalent (19.42 and 18.64 t » ha ') of M. sinensis and M. sacchari florawere were higher compared with
other materials, while their ash contents (29.7 and 23.8 g » kg™') were lower. The measured indicators of
all materials, except calorific value, moisture and hemicellulose, were significantly different with those of
P. virgatum(switchgrass). Thus, native Miscanthus plants compared to switchgrass were excellent bio-
mass energy plants for China. The calorific values of bio-energy plants were negatively correlated with ash
contents. Biomass yield, ash content and caloric value are two effective targets for screening the appropri-
ate biomass linear regression relation energy plants.

Key words: gramineous tall plants; energy plants; biomass characteristics
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