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Study on Calorific Value and Ash Content of Populus tremula
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Abstract Using the Populus tremula as the test material, the correlation and difference of the gross caloric
values, ash content and ash calorific value of each organ were studied by correlation and multiple comparison
analysis of variance. The results showed that the caloric value and ash content of the trunk decreased gradually
from top to bottom, and the calorific value and ash content of roots were in the sequence of fine roots > rhizomes
> coarse roots. The order of gross caloric value, ash content and ash free calorific value of each organ was as
follows: leaf > root > trunk >branch >bark, trunk > root > branch > bark > leaf, leaf > root > branch > bark
>trunk. There were significant differences in the calorific values of dry matter between leaf and branch, leaf and
bark. There were significant differences in the ash content between leaf and bark, leaf and trunk, branch and bark,
branch and trunk,bark and trunk.There were significant differences in the ash free calorific value between leaf and
branch, leaf and bark, leaf and trunk, branch and trunk, bark and trunk. There were average gross caloric value,
ash content and ash free calorific value of the whole plant were 18.316 4 kJ - g, 4.399 6%,19.171 5 kJ - g".There
was no significant negative correlation between gross caloric value and ash content of trunk and roots. The gross

caloric value of whole plant was significantly correlated with the ash free calorific value, and had a significant
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negative correlation with ash content. It was higher than the average calorific value of terrestrial plants in the

world.,which can be used as an alternative energy plant in Xinjiang region.

Key words  Populus tremula; gross caloric value; ash content; ash free calorific value
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Table 1 Correlation analysis of various indicators

LD i H T RAAE / (kI - g') TRt 1% EAE (kI -g")
Index Item Gross caloric value Ash content Ash free calorific value
KT A Pearson #H5&1% 1 0.188 0.993
Gross caloric value BEYE ) 0.067 0.000
of trunk
N 96 96 96
KR T A Pearson AH5GE 1 -0.234 0.895
Gross caloric value B (XU ) 0.212 0.000
of root
N 30 30 30
SR Pearson &1 1 0.713 0.958
Gross caloric value L OB 0.021 0.000
of whole plant
N 10 10 10

TE: % FIRTE 0.05 7KF ORI ) EWEARIC; ** FIRTE 0.01 ZKF CRUI) ARG,
Note: * at 0.05 significant level (bilateral); ** at 0.01 significant level (bilateral).



82 Bl 5 R B B2

2022 4F 4 1% 38 45 2

R AR 45 3 o IO A A: HE AR 4 o AR (A
J18.3558kJ - g

222 RSN WMEI PR, THEKS
BB KNI A B3 (1.08%) > H 3 (0.96% )
> T HB (0.94% ), 45 8 43 K 4 & & Wil 25 60 T
1.14~1.51 Z[8], T# B 2R KR 1.51, HAR
S REE KR, F/MER TR 31.03%, T
B R R S R RN 40.69%, 16K 4 A e
HREEZE, &K THM KSR 2250
(P=0.072>0.05 ), ¥4 T M A[EER 517 2 H LA,
TAF EEB . AT R R R 25 5 AR
BB T B AT TR Ko 88 0.951 1%,

(7.28%) > 2£ (5.58% ) > Hl M (5.03%), %%
B4 25 AE 4.79~7.22 Z (8], AR S5 RECAIE A
26.65%~39.99%, SFAMEZBIBEHAE K, K&
HEERE R 2 . KRR A S 1T 2555 1
K (P=0.154>0.05 ). it P EL R AR ZE 5
AR, SRz M 2ERARE, HRS4R
ZIE R B EEE S (P=0.018<0.05), ML HS>
TR INAAS AR K 3 B f ol 5.400 1%,

223 XRo#AESH HFE 4 A, BT
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Table 2 Gross caloric value in different parts of trunk and root
FAl HEAL BIE + bR/ (kI g') W2z / (kI-g') A5 FEL /%
Type Number Mean + SD Range CV
T
Upper trunk 32 18.626 2 +0.690 0 2.38 3.70
RRZLL
Middle trunk 32 18.320 7+ 0.501 6 1.94 2.74
THT
Lower trunk 32 18.2359+0.4351 1.74 2.39
=5
10 18.3712+0.4399 1.55 2.39
Root
HIAR
Thick root 10 18.121 8 £0.8317 2.87 4.59
4
.’Hﬁﬁ 10 18.789 0+ 1.269 1 4.71 6.76
Fine root
RIE—F[EARTBIRITEE %
Table 3 Ash content in different parts of the same organ
e HEAEL BIH + bR W2z A5 R A
Type Number Mean + SD Range ()%
L 32 1.080 1 £0.419 1 1.51 38.80
Upper trunk
Thf
Middle trunk 32 0.9563 £0.296 7 1.14 31.03
M 32 0.9420+0.3833 1.49 40.69
Lower trunk
M5
10 5.5781+£2.2306 6.01 39.99
Root
RIAR
Thick root 10 5.0282+1.3400 4.79 26.65
4
IR 10 7.2813+22743 7.22 31.24
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Table 4 Ash free calorific value in different parts of the same organ

ey AL WIME « brfE2E/ (KT -g") W/ (k- g') AR5 B 1%
Type Number Mean + SD Range CcvV
L 32 18.829 0+ 0.675 4 2.28 3.59
Upper trunk
THreh
Middle trunk 32 18.497 3 +0.492 2 1.95 2.66
TH 32 18.409 4 +0.438 5 1.64 2.38
Lower trunk
=5
10 19.461 4 +0.469 3 1.74 5.54
Root
?FE)FE 10 19.076 4 £ 0.702 5 2.29 2.46
Thick root
4
.'EH)FE 10 20.264 0 +1.266 8 4.26 3.53
Fine root
Fowunk (T 0] *mk:;:c T wuk [T © | |
B bak |7 I —1 b Bobark [T ila ¥ bak |- - I T | I b
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TYRIEL/ (KT~ g")

gross caloric value

T NG T RFORAFSREAE 0.05 AP FRIZER R

TRAY R 1%
ash conten

FIRAPIE / (kT - g")

ash free calorific value

Note: lowercase letters indicate significant differences at 0.05 levels between organs.
B 1t EARSRERERKSEE
Fig.1 Caloric value and ash content of different organs above ground
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Fig.2 Change trend of caloric value and ash content
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Fig.3 Histogram of caloric value and ash content in different age groups
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Fig.4 Change of caloric value and ash content of whole plant
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Tab.5 Caloric value and ash content of Populus tremula

St Index R D BOME O BOKE BE ESRE%

" Organ Mean = SD Min Max Range CV
+ 18.4121£0.431 7a 17.739 8 18.809 9 1.07 2.34
Y W 18.181 9+ 0.537 0a 17.155 2 18.9722 1.81 2.95
- 17.9731+0.974 1a 16.032 2 18.933 2 2.90 5.42

Gross caloric
values - 18.943 9 +0.966 la 17.920 2 214312 3.51 5.10
R 18.3557 +0.596 3a 17.298 6 19.362 4 2.06 3.25
+ 0.979 7 + 0.266 2¢ 0.700 00 1.574 6 0.87 27.17
o Bz 8.340 7 +2.611 8ab 4.659 13.947 1 9.28 31.31

3 A =L o
BRIy L 1% ¥ 7.312 7 + 1.482 3ab 5.260 1 9.770 1 4.51 20.27

Ash content
it 9.058 9+ 1.125 6a 7.155 10.467 3 3.31 12.43
Uit} 5.400 0 + 1.468 5b 3.8134 8.6719 4.85 27.19
+ 18.594 2 +0.438 3d 17.868 19.054 7 1.18 2.36
N Kz 19.848 3 +0.739 9ab 18.469 9 21.1837 2.71 3.73

PE/ (kI -g')
i 53 19.383 2 + 0.831 Obed 17.768 2 20.381 9 2.61 4.29
Ash free calorific

value I 20.824 5 +0.861 4a 19.978 2 23.082 8 3.10 4.14
AR 19.405 4 + 0.441 1bc 18.943 3 20.130 1 1.18 2.27

T NG PPN RSV ETE 0.05 AP FRZERRE.

Note: lowercase letters indicate significant differences at 0.05 levels between organs.
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