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Abstract: Grassland plants have been recognized as the feedstocks for biofuel production, but
their caloric value and ash content, as the important indicators for assessing the quality of biofu-
els, are rarely documented. This paper measured the caloric value and ash content of five domi-
nant grass species ( Leymus chinensis, Agropyron cristatum , Stipa baicalensis, Achnatherum sibiri-
cum, and Cleistogenes squarrosa) in a Leymus chinensis steppe in Xilin River Basin of Inner Mon-
golia over a growth season, and approached the monthly variations of and the correlation between
the caloric value and ash content. The dynamic variations of dry mass caloric value and ash-free
caloric value of the five species followed a single peak pattern. The highest dry mass caloric value
(19.2 MJ - kg™') was observed in August, but the months the maximum ash-free caloric value
was observed varied with the plant species. The monthly variations of the ash content of the plant
species all showed a trend of decreasing in early growth season and increasing later. There was a
significant negative linear correlation ( P<0.05) between the dry mass caloric value and ash con-
tent of the five plant species except L. chinensis.
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Table 1 Dynamic changes in caloric values of 5 plant species
W24 B A (4E-H-H )

2011-6-1 2011-7-1 2011-8-1 20119-1 2011-10-1
VKEE 17.69+0. 13 ¢ 18.64+0. 11 b 19.05+0. 16 a 18.36+0.20 b 17.59+0.07 ¢
KEF 17.80+0. 15 ¢ 18.39+0.50 b 19.40+0. 12 a 19.04+0.02 a 18.98+0. 16 a
BEE S 17.79+0.05 ¢ 18.52+0.12 b 19.40+0. 12 a 19.41+0.01 a 18.68+0.30 b
ESN 18.30+0.08 b 18.36+0.12 b 19.48+0.15 a 19.01+0.35 b 18.71+0.12 b
bt S 16.93+0.08 b 18.44+0.37 a 18.66+0. 11 a 18.92+0. 16 a 18.62+0.04 a
BB R I bR e | AT RS AR A ZH7E 0. 05 K F 2R .
FR2 SHEYRSEENHEZN(%)
Table 2 Dynamic changes in ash contents of 5 plant species
iM% By ] (4E-H -

2011-6-1 2011-7-1 2011-8-1 20119-1 2011-10-1
PKHL 7.20+0.52 a 6.34+0.88 b 4.80+0.45 ¢ 3.99+0.16 d 5.89+0.32 b
KEF 7.31+0.38 a 5.18+0.28 b 4.30 +0.47 ¢ 3.96+0. 10 d 4.02+0.23 d
P 6.11+0.18 a 5.95+0.12 b 5.43+0.11 b 4.1620.13 ¢ 4.06+0.62 ¢
PR 7.78+0. 60 a 6.67+0.13 b 5.47+0.20 ¢ 4.20+0. 10 d 4.06+0.09 d
pic] St 8.22+0.31 a 7.22+0.31 b 6.22+0.31 ¢ 4.52+0.30 d 4.56+0.49 d
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P8 Afwm, FRMRT R 7 Ad5m Ik LK
PUEVERI A 18.33 ~20.01 MJ - kg™, Hitp 10 H %
AT PEREMT 6.7.8.9 H(P<0.05),6.7.8.9
A Z A R 2 25 55 KA 50 LK o il s
il 19.20 ~20.27 MJ - kg™, Hiff 6 .7 H £IK 5k
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Table 3 Relationships of gross caloric values and ash con-
tents of 5 plant species

ik IR MRARE AR
(r) (n)
vk y=-0.109x + 19. 14 0.549* 25
K4t y=-0.105x + 19.56 0.579" " 25
P y==0.090x + 19.48 0.402* 25
B y=-0.054x + 19.21 0.261 25
BERTFRD y=-0.122x + 19.29 0.528** 25

y ATEME (M - kg™ ) o BRI & (%) 5+ Fom BEFEKFEH
0.05, * * TR BEKFEH0.01,

Table 4 Dynamic changes in ash-free caloric values of 5 plant species

— A (4E-H-H )

2011-6-1 2011-7-1 2011-8-1 2011-9-1 2011-10-1
Tk 19.49+0. 14 a 19.11£0.22 a 19.9020.30 a 20.01+0.15 a 18.33+0.09 b
KEF 19.20+0.12 b 19.39+0.49 b 19.84+0.07 a 20.27+0.13 a 19.76+0.18 a
R ER 19.57£0.03 b 19.69+0.15 b 20.51+0.15 a 20.24+0.13 a 19.4920.33 b
FRE 19.85+0. 14 a 20. 60+0. 17 a 19.67£0.15 a 19.8220.37 a 19.5320. 11 a
it e 18.44£0.09 b 20.1120.18 a 19.6720.39 a 19.83+0.24 a 19.5020.07 a
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R REER(FEL).
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