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Single Crossing Condition of Miscanthus sacchariflorus and
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Youn-Ho Moon’, Kwang-Soo Kim', Ji-Eun Lee', Da-Eun Kwon',
Yong-Ku Kang’ and Young-Lok Cha'*

'Researcher and “Senior Researcher, Bioenergy Crop Research Institute, National Institute of Crop Science,
RDA, Muan 58545, Korea

Abstract - This study was conducted to investigate single crossing condition of M. sacchariflrous and M. sinensis for
breeding of M. x giganteus cultivar. Compared with natural day length condition, cultivation in short day length condition
shorten days to heading to 18~27 days in both species. Pollen germination ratio of were 75.8% at 6 o’clock in M.
sacchariflorus and 51.9% at 7 o’clock in M. sinensis but decreased to below 10% at 8 o’clock in both species. When cut ears
immerged in 150 mL of cut-flowers conservation solution and isolated with covering of white non-woven fabric, flowering
and pollen dispersal were persisted for 7 days, and the ratio of pollen germination were above 40% for 4 days. The ratio of
self-fertilization of both species were below 2.5%, but open pollenation ratio were above 50%. We obtained 437 seeds with
experimental single cross of 14 combinations between tetraploid M. sacchariflorus and diploid M. siensis by application of
developed single crossing methods. In the single cross, numbers of seed set were different by mother plants. Thus, the newly
investigated single crossing condition will be used to breed M. x giganteous cultivar which is sterile and has superior

characteristics of biomass yield.
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Fig. 1. Pollen germination of M sinensis by submerging into
26% sucrose solution for 6 hours. Germinating pollen were
shown extended thread from round pollen in shape of thread.
The size of scale bar was 20 ym.
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Fig. 2. Comparing the size of pollen (left) and hole of white non-woven fabric to select isolation material for pollination. The white
mark within yellow circle were hole size of white non-woven fabric which were measured to 12.2 ym and 12.0 um, respectively.
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QA FZkae) Wy a3 FAS A% A 2 2 Duncan 544 s
FAAL 2ol 4u)F] G- BM 002403} BM 002425,
SR 28] A BM 006775 4% 1502 & 1433 Ziah @ pEt
& kit =M 4ulAls &7 E5 AlellA Tl AfE
2 AALR Al Aol s 48 ST Aol o2 DAl A AN & L8 éﬂ}
HiAlE b 2ol AAE A Foll M FARIT T LRt A AR g Tl 270 A At A o] &4 28U 2
719 &t Aol Slek. ARl 108 e SARN ZEF o5 RARE ARz Table 137} L. W*M%%H R
Sofl 4 m HA 5}o|Z($ 20 mm) 4745 50 X 50 em AR A 1Y 0]F 12417 YA€) DP%_‘EMW Afegt Zo] Ak o]
I Brl7|oF F3hol| EA BFoR e nE(ST0em2 2L AEet Aol HIE F4 A8 daprE17~20U Al TEE o) 2

AN SRS A7) SRER] olaf BE R & Aol Ak 22t 2121 Q1 Aol & HATHp < 0,001), ¥
A 7t 270 ojaks Aslo] M3l HEdo] 22 5 58 A= HdA AR AFE Yol 1 9= Ao 253t
mn FRP 9Fo] 2 FA 0]4F $zo]of] SHe = Mo} H el g7of A W] EE|AL, ARl Aol Ae7 AL =Al &
WA HHFig. 4). Ael= Y AollA el v 5 Sl o] °‘E} (An et al, 2015). o|FA =A 43 F4%}
2 #T3em, 0] 4 m UsS ARSI} A5t AR lEo] Vi Y2 FY A 7170o0] Zof nlo] vl 25fo] o HE 55
S AR 119 5l oAHE gslo] wHjxER ofdk ARE 7FA7} thDeuter et al,, 1998). 1L A &%t
37119] AAZER}F 5 ZAJSFo] SAS L2 13 9 2 WA (Stati—
stical Analysis System ver, 9.2, SAS Institute, Cary, NC, USA)

Table 1. Difference of days to heading between natural and
short day length in M. sacchariflorus and diploid M. sinensis

/\ White non-woven Days to heading
fabric sack Spec1es Accessions  Natural day Short day lue’
- .~ p value
cogie 1] | e ength_lngth
BMO00830 162 140
M. sinensis  BM00568 172 148
breservative || BMO0554 171 154
vase BMO00240 172 143
M Aok
o . BM00242 164 137
FRP Stick - sacchariflorus ",
BMO00207 143 123
“12 hours of day length after 1% July.
Y Indicate statistical significance at p < 0.001 from Student’s
t-tests comparing days to heading between natural and
Fig. 4. Figure schematic of isolation for pollination. short day length.
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giganteousi= SAI0] 481A] E Ao 1L, SHEZIo] 26 A
A2 & A ItHArnoult and Brancourt—Hulmel, 2015;
100 Clifton—Brown et al,, 2008; Deuter et al., 1998; Moon et al.,
% 80 I B — M. saccharflorus 2010). A= vlghe 2 sho] uj 7 =)= Fulj$H(Moon et al.,
E . 2013; Nishiwaki et al, 2011; Uwatoko et al., 2016)0]7] W&
- AL o 39 B0k B8 S gSHEIR Wol) Bk Brele) 713
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0 : : “E :
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Fig. 5. Pollen germination ratio of Miscanthus species by time.
Scale bars indicate standard deviation of three replicate experiments.
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Fig. 6. Persist period of flowering and pollen dispersal of Miscanthus species by volume of cut-flowers conservation solution.
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Fig. 7. Pollen germination ratio of Miscanthus sinensis (left)
and M sacchariflorus (right) by isolation with WNWF or

non-isolation. Scale bars indicate standard deviation of three
replicate experiments. WNWEF: White non-woven fabric.
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Fig. 8. Changes of maximum temperature within isolation
covering with white non-woven fabric and non-isolation (control).
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o|Z3ulA| AM(Miscanthus x giganteus)

EESE Sl B

AMN(M., sacchariflorus)Qt ZAMN(M, sinensis) Tl ZAY

Table 2. Ratio of seed set on spike of Miscanthus species by isolation” for self-fertilization, and non-isolation for natural fertilization

Ratio of seed set

Species Accessions Heading date — —
Self-fertilization Natural fertilization

BM 00766 23" Sep. 1.4 232

BM 00767 25" Aug. 12 54.4

M. sinensis BM 00768 25" Aug. 2.5 48.8
BM 00833 18" Aug. 1.0 30.6

BM 00834 29" Aug. 1.5 20.8

BM 00240 27" Sep. 0.0 0.0

BM 00242 27" Sep. 0.0 0.0

M. sacchariflorus BM 01009 10™ Sep. 1.2 6.3
BM 01011 22" Aug. 0.7 53.9

BM 01013 5™ Sep. 1.0 33.1

“Isolation was conducted with white non-woven fabric covering.
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Fig. 9. Changes of temperature in fertilization and seed set
period of miscanthus. Avg.: Average temperature, Max.:
Maximum temperature; Min.: Minimum temperature. Aug.:
August; Sep.: September; Oct.: October; Nov.:November.
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O H

-515-

A7} 990E), Ol Fig, 004 il 2o 109 ol

1144 Zf=moll 2471201 10T ofstz g4 3] WolA T4} &
SEA] 7] W29l Ao R Beltk, MlE 25717 =5
5 opagol 71810 Hlol 202 4afo] Wolickan et
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43TH O & FAl= 3237HA|1E oA F AL, o] 5 29070417} 3
23| AHhybrid necrosis) TAFO 2 TAFE] QAT 0] 2] 3uljA]
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Table 3. Number of seed set by experimental crossing to evaluate new crossing methods for breeding of interspecific hybrids

between tetraploid M sacchariflorus and diploid M. sinensis

Cross combinations

Number of seed set

Number of ear , Total
Mother plants Pollen donor (seeds/ear)
BM 00240 BM 00677 3 10 b 30
" BM 00720 3 28 a 85
” BM 00726 3 19 a 57
” BM 00734 3 7b 21
” BM 00741 3 7b 22
” BM 00803 3 22 a 67
” BM 00810 5 17 a 94
BM 00242 BM 00677 3 3¢ 9
” BM 00720 3 2 ¢ 5
” BM 00726 3 3¢ 8
” BM 00734 3 3¢ 7
” BM 00741 3 2 ¢ 5
” BM 00803 3 3¢ 8
” BM 00810 4 5 be 19

“In a column, values followed by the same lowercase letter are not significantly different at the 5% level according to

Duncan’s multiple range test.
e

2 A= vlo] o A& o] A 3uA| JM(Miscanthus x
giganteus) F653 gt WA R EAM(M sacchariflorus)
S} ZAN(M sinensis) E57) T2t thalvl] Z2AE 18]
Qlel] =astoiet. St FAMNE 12417 9, AU =
20l A] Aeliate] E427] Gl vlA= G avE 2R
o}, 710 45 S oAt Aokt SRRl o)A &

A 9 Aejabl F dhnl 271& gste] o] & 289k AA¢]
A7t ofFE RARSEIL AR WS AAERIT 2Aft

EA B 12417F U] Tz oA Afuligh Zlo] AHAY
ol Azt Aol vlel &4 A8 Y47t TS E| QI SHE ot
AZRE B 2 640 Ao AlTte] A ufakes
Hogo] Wola] 074 8A|ofi=10% o]skit otstsict. 2AY
SR @4 TAof| 50% o) o] Hofsglar TL o
SHEZIQ1 ZHJAY o] Ak Aeksto], 23} Kzl o SZol whA
A2z ALfolgle o) As) HEolgfo] gaai & {2
57} 57Fsto] 160 mLol| A &Y, ZrAl B 77 A)sE 9
SHE HARS A|&3oiet, o] uff ki Holke-2 oA} EAY

B 49071 4072 A3, Bolalel Bl A7k
£0]2,5% oJ512 Wi, AR YA 2477wl 9
AP0l A] 54,49%717) 94T}, 1A Sk by w7} 2ol e
Sfal Zolaf auAle} 2ol 267 7 e :
137919 BRI Ao}, ¥ AT wEE oA $7 B
o) e 4 FA A Ao

o] g Hho] @ o] WA, FA7} Wl ok o]
3R] B840 Be3 4 Qe Ao ekEr),
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