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Ensilage Performance and Subsequent Anaerobic Digestion of Giant Reed
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Abstract. Ensilage is a traditional technology for green fodder crops storage, which is gradually used in
the storage of raw materials for biogas production. The energy crop of giant reed harvested at two different
times was used as material for ensilage and conducted for a period of 90 days. Changes in chemical
composition and subsequent methane production of ensiled giant reed by anaerobic digestion were
examined. The results showed that the difference in water soluble carbohydrate ( WSC) content of giant
reed caused by harvest time was the main reason for the difference in performance of giant reed ensilage.
The WSC content was 2. 80% of dry matter (DM) for the giant reed of early harvest (end of August).
There was no accumulation of lactic acid during ensilage of early-harvested giant reed, and also urea
addition reduced the DM by 28. 0% and significantly enhanced by 101.3% of lignin degradation during
the whole ensilage. The WSC content achieved 4.94% DM for the giant reed of late harvest ( early
October) , and the DM loss was about 1% during 90 days’ ensilage. The cumulative production of lactic
acid was increased by 237.5% , and the lignin degradation was increased by 43. 8% for late-harvested
giant reed via urea-assisted ensilage. Compared with non-ensiled giant reed, the cumulative methane
production of early-harvested and late-harvested giant reed via 90 days’ urea-assisted ensilage were
increased by 25. 6% and 17. 4% during anaerobic digestion, respectively. Therefore, early harvest led to
a low content of WSC and an undesirably ensilage, whereas urea-assisted treatment can effectively reduce
the ensiled DM loss and improve the subsequent methane production of giant reed.
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P SRR AN R I JRURL R X T R e
JEOREE A B 2 1 5 KA HLIR (Volatile fatty acid,
VEA) BN R N R AT B2 55 . 24 DM Jog & 73 % il
FE R 105°C 1 ), 448 7% M 2H 29 38 23 45 R AH 3R
WAL T B s v, 200 2 DM 5t & 43 £k 1 5k
Br DM 5T 55 23 H50 0 /0N, B 3% 75 55 B (1) DM J5E 4 43 5K
W€ DM 45 2% Jz Bz it it VS 7 HEGE B 3T S T LA
B 0E o AR SCHR[ 20 ] B 19 7 I JsURHE 100°CF T+
PRI B A L W) & R B FLIR 0. 375, VFAs 0. 892
M 1,000, A< 3 50 Hoxk i s 79 DM ST & 53 %0 i
THEIE, AKX

D., =D,sc +D, +0.375D,, +0.892(D,, +D,, +D,)
X Do —— T YU i BB IEAE , %
D g5 —— 105 C I /4 -9y 5 o &5t 53 %, %

. SR T I SR 2%, %
w—FLIR I T R R, %
w—— LR T W s o K, %
e PR T 9 50 o 2 73 KK, %

D
D
D
D



424 & ol HLOM ¥ R

2020 4

D,— T B2 W T o2 o 1 438, %
L5 ZiFHSHAE
Bs et o A R A Excel BPF#E4T 0475 58
2 2% S ] Minitab 45 31 %k ( Version 16,
Minitab, Inc. , State College, PA, USA) #1475 247
WriEts (ANOVA, a=0.05) .

2 HRE5OMW

2.1 DM iR% . WSC 8% pH HEL

QA La 75, B2 B VR N J5e 1 B W A 7
AR pH A8 Al o X T B SR G A i AT R
YNNI B b A pHL (5 B SS9 i A
) #a e, X F R TR & AE IR A AT T 14 ~
21 d AT K ARE B s -, S IR 30 d

9 - —o- L RFMIRE —o— Tl 8%KFE 5
E-HIRIRINRE BRI 8 %R

- RIBIIRE —e-FUlt8%IK%E
SRR INRE - W8 %R E

W pH B3N, Bl 5 Bl A7 o A A BLRR Y 7
A 2 pH N8 TR B INIR R 19 5O 47
£ 60 ~ 90 d A7 i R v pH A PR 35 58 1 19 K-
FEEm T IR AR Y bR B FL R A R
(K 2). Fid Rt pH (EAY 2L 320 N F 2L iR
T R A WSC e A A JCA LR o 7 WAC I GG WAL ) 5 A7
1 WSC JhEE 50 2.80% F14.94% (F 1),
T30 d g A WSC 5l 1 AR 2.49% DM Al
4.58% DM, FHIF AT R 4 19 30 d i f2
id 90% 1y WSC i #& , S8 11 #% I R 36 15 75 X WSC
AT AEBEAT % (p <0.05) B2 Wi, 75 W7 3k 72 v 1 8
(1) WSC R I T OB FP AFAE 9 WSC, [A] i s 6 55 D
O AR P 2R 4 R RN R 2T A R A
B o

10 - o= FRIFINIRZE o Rl 8% IR FE
- RIBIIRE - BRI 8% IR E

L 1 1 | 1 i
0 15 30 45 60 75 90 0 15 30
UsetginitI]

S
# 6
K
B4
=
=5
1 0O 1 i fi ! )
45 60 75 90 15 30 45 60 75 90
TE o [R) /d g E)/d

1 A A2 v pH ( \WSC BTk 43 BOR DM 45 2% 4
Fig. 1 pH value, WSC content and DM loss of giant reed during ensilage
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Fig.2  Organic acid and ethanol production during ensilage of giant reed
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Fig.3 Degradation of cellulose, hemicellulose and lignin of giant reed during ensilage
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