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Benefit-cost analysis and utilization potential evaluation
of different Miscanthus propagation systems

XUE Shuai', LIU Ji-li¥, REN Lan-tian®*"
(1. Institute of Crop Science. University of Hohenheim, Stuttgart 70599, Germany;
2. New Technology Application Research and Development Center, Ningxia University, Yinchuan 750021, China;

3. College of Light Industry and Textiles, Qigihar University, Qigihar 161006, China)

Abstract In order to screening the optimal propagation method for China Miscanthus bioenergy industry, establishment
cost of five available propagation systems were estimated in this study. Major cost factors for Miscanthus propagation
and establishment in western countries and China agricultural production data such as the production materials price,
machine cost and labour salary were used for benefit-cost analysis. The results showed that: significant differences were
found between establishing offspring propagated from five different methods in terms of planting density, herbicide type
and application amount, fertilizer rate; the estimated cost varied largely from 3 072. 0 — 12 225. 3 yuan based on the per
hectare total establishment cost; micro-propagated plantlets approach cost the highest whereas the seeds method the
lowest; the propagation material and fertilizer cost were among the highest expenditure accounting for almost 70% of
the total establishment cost together. The utilization potential of the five propagation methods was evaluated by using
the SWOT analysis method. The results suggested that directly rhizome planting method might play an important role at
the initial stage of Miscanthus industrialization; however, alternative approaches such as rhizome and stem derived
plugs will be expected to become dominated methods for the development of the Miscanthus in the long run.
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Table 2 Unit cost of materials and machines for establishing Miscanthus

using 5 different propagation methods

T H Ttem B fy Unit BiA /T Cost
HL#K Machine WHEHL/ (hm? /¥K) Plough 182. 00
JERLHL/ Chm? /¥ Harrower 48. 00
PEEAL/ (hm® /¥ Roll 28. 50
WOEHL/ (hm? /%) Fertilizer sprayer 31.00
[ 25 % 15 395 HL /L Herbicide sprayer 0.05
MZEFMAEHL/hm® Rhizome planter/hm® 158. 00
F i A4 ML/ hm? Plugs planter 63. 00
b F3EFh AL/ hm* Seed planter 62.00
7 7 2% /Y1 Bt Production materials 0.09
Production materials g py i gt 97 / b Rhizome-derived plugs 0. 06
2L YW A M AT AT/ Bk Stem-derived plugs 0.06
2 B 5 B / Bk Micro-propagated plantlets 0. 80
¥ /kg Seed 170. 00
A /kg Nitrogen 5.00
Wi B /kg Phosphorus 6.10
AL /kg Potassium 10. 20
/L Glyphosate 60. 00
% 227t /L Atrazine 55. 50
2,434 /L 2,4-D 32.00
“ZH 4k R /L Pendimethalin 39. 00
BEWE /K /m® Irrigation water 0.51
AT./(A+d) Labour 100. 00

SO EARAE LR N I AR BT B I 5 B L
23 L PTG 4 64 XIS 285 45 J2 A 25 T £ 5 2 M » kT

B E 2 I AT
L3 XSHMEBEERGEZEAMBEMEILIERANT
B = R 1t i

MR R 1 S E5 0 B B vy B K v B Rl Ak A
LT SR AR A 25 4 it AR A A o R A 38 ) LA 80 AL T
HEEALF5:16 000 He/hm® 25,12 000 #k/hm?
AR5 100 i/ m® B B FoAs B R 5 25 LA
S /NFPFAE Y (TR 780 mg) , ik 2E 5 W i 5
% R S ) [ 1Y) 52 0 L o 22 UROE AT 5 B S B
JE AT AR GE A 55 ) B A 8 0% 35 4 42 fl, 08 17 4 5
o=t F 30 PRI AE R AF 5 R 1 R s AR AT BR T
F ¥ ERE T B HEA 2 AN, oA 4 Fhoy (R 22

5o 5 FPEH RG0S AR FE R T 35 T X H
Bt T 1% Bk 50 LA /N R AR S 5 2% B[R] Y 38
G PRI BLIE 28 55 Ah BT Rl T S A AR K
MR/ Te 4 755 T BAE A K TP (78 )it
PEREMEBR B 2,4-D, ARIEC Z M P ES —
AR R B . E AR IR O T 25 L R
Sk B AR 25 R R AT DA H AR K i ok,
I TG 75 it FH RUE T B8 R v S R b I A R R
JCF LI/ F AR R SR R R K R Y A
RANFE . R TR G 5 A BB ARG R T 50
T, EL RS AR T W RS A K SR PR 4 K (BR 5 30 em A2
A W ZE BB B SR T R UE LS AR B
2R R 5 B A W ARG 2 B 200 5
400 m® /hm® By 7K, AR 25 B 4% Jo % W .



%6 PR D 45« AN ] S50 B R 22 e ) b AL IS0 AR i 5 55 7 DV 0 9T A 31

ot s 5 AR RS BRI 7 5K L 53 b R R B M

2 #ZR5iTiR o e s e — ot e \
AeHE] 5 37 J0 R AR R Y 22 00 5 B [R) S5 T AU R
2.1 ETAREEAXANETERRTERZERE DT RZERRK. 5 P85 7 205 AR BHE F L
i8] B9 2 = 7 TR B R T EL OA R f . O B AR IR
RESETEAE A AERE T P AEMANN 2 RZEE R E AR 1557 3) )y $EA LI A R B
PR EENR S H S E R BRI EE W REEBREZIMUGTERARZHIT SN
ST G AR S AR S ORI AR AR (123 A - d/hm®) S A O BEBY BRI AR 25 B A L7E
R AL SR B DA Tt S PR AEAEY) B P 2 A 206 M 25 U1 Bt A7 70 28 5 i 2 » 73 Sh
LB M E B @A, 5 B AL S BHE 3 AR A HLACR SR (LN BGE J5 1 B 4% S AR L

P BT E R 22 5% o8 TR BB B E A% 0.3 hm* /)t

A KB EE (10 000 ~12 000 #%/hm”), BTG REAML 2.2 BEFAREEAXNEERKHESR KB

(24 8070) HY ML 25 T 4% TR 40 & 1 A% Bk Ol % > =R
9596 B H A FAR RS BE S 5 T G 6 e IR A PR BT 1 RS B R S A 4 B B AR S P AR I

T EARL . 100 AL/m” B 3% Bl %R W AR IE 5 BR/m® AREZERA R HUE AR R IEE Y 3 072.0~12 225. 3
(AR B R R HE T T N R NFE AL J8 /b o Rl B s AR AR T
PRI (Panicum virgatwm LOFRUEROITT  Fedg (K 3) . 5 Bl SEHL AR G819 Rl e 70 2 7 DOk
KB 2 YORERE 5 A5 AR 5 B I i 1 0 R R TR MUBAE 9% 9 N DSOS - 3 B A 23 i) o RS 1Y

K3 SHEEEEAEZEAMETENELEE

Table 3 Estimated establishment budgets of Miscanthus propagated from 5 different methods JG/hm?
HZEH Bk k MEE B E
A R 25 A% 5 , EE M B Bl 7 B .
i H Transplanting Transplanting
Directly planting Transplanting stem Directly planting
Items rhizome-derived micro-propagated
rhizome propagated plugs seeds
plugs plugs
# i Ploughing 182.0 182.0 182.0 182.0 182.0
o Harrowing 48.0 48.0 48.0 96. 0 48.0
il = Rlooing 28.5 0.0 0.0 28.5 0.0
Jiti A Fertilizer spraying 31.0 31.0 31.0 31.0 31.0
B BRFE 7 Herbicide spraying 125.0 45.0 45.0 127.5 45.0
A8 Planting 158.0 63.0 63.0 62.0 63.0
T 48 #4 # Rhizome (Plugs,seed) 1 440.0 720.0 720.0 136.0 9 600. 0
fEAE Fertilizer 1007.0 1864.3 1864.3 1 990.6 1864.3
B Herbicide 300.0 117.0 117.0 251.4 117.0
WK Irrigation water 0.0 204.0 204.0 102.0 204.0
AT Labour 123.0 71.0 71.0 65.0 71.0
3t Total 3 442.5 3 345.3 3 345.3 3072.0 12 225.3
86.1% .11.8% K 2. 1%, 8o A2 ORI AE 9% B I 19 i 98 B A AE 0. 0~

FEAE PR A A PR R R T S AR B AR 204, 0 JG/hm® ZJA] S8 A AR PR AR Y 3. 404, AR
s A TR 2 126, 6~11 464. 3 J0/hm*.  ZEEARELHEHED.
BT A T00 e A AE B F ik b e i A B4 M e JE 25 45 il T 7™ A B BILBRCAE 2% O
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FEAA BB A T T OB T B R AR T B AR 70 WEREO, HERBU/NG69. 0~572.5 J0/hm?) s K
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