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Comparison of Pollen Viability Determining Methods for Miscanthus sinensis Anderss
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Abstract: The pollen viability of Miscanthus sinensis was determined by in vitro pollen germination method,
[,—KI staining method and FDA staining method, respectively. These three methods were analyzed to find their
advantages, disadvantages and effectiveness. The results showed that with the in vitro pollen germination meth-
od, the pollens germinated in 5 minutes and the pollen tubes reached an average length of 145.77 pm in 30
minutes. The average initial pollen germinating rate was 82.6%, but it was decreased sharply to 3.0% when the
pollens were stored for 90 minutes at room temperature. The initial staining rate by FDA method and I,—KI
method was 84.6% and 86.6% respectively, close to that of in vitro pollen germination method. However, the
last two methods could not accurately distinguish the inactive pollens from the pollens having been stored for a
longer time. In vitro pollen germination method could be an accurate and effective method to test the change of
the pollen viability. 1,—KI staining method and FDA staining method could be used to test the initial pollen via-
bility effectively.

Key words: Miscanthus sinensis Anderss, pollen viability, in vitro pollen germination method, FDA staining

method, 1,—KI staining method

035 )52 3135 1 BURF AT RE D TR} 27 AT v B s, A
TS ) (Miscanthus Anderss) J5U ™ 2R3, R OO e J@ RE A D 2B I RSO A A A 1 LAl &
AR Z AL Com KRR Y . ITEER, tERAE AR ORAHE ), R A A R 5 S A A 4 ) 2

E LW H : 3% [H Mendel Biotechnology, Inc. &5 E H »

F—EER N ORITA, L, 1985 AL, WIF 2R, WA, W57 10 75 JE R A AR SR AL 2 o AR MBIl 410128 W RT KV R A A B )
FFF R A BB AL #1247 14, E-mail: 624127157@qq.com.

BIEE : 5 H 1, 55, 1959 FF AR, TR BN, i, 0%, B9 )« BRORREVRRIMIT R SR o S8 A5 HhE: 410128 ) Ryl g Aol R 2 A=
AR 2B, E-mail: yizili889@163.com.

Wr#s B H#A:2009-07-17, 1€ 2] B H#A :2009-08-07.



- 148 - PELF @R http://www.casb.org.cn

M2 —. TRy RA KR, B &
A IE RV R AR AR e AR AN
A DL I B AR R A e Fe el g, nT DLE AR
W A IR B SRR AR e A L S A R s (R
I 1) 2R R A 4 & B, A — AL R ) AR Uk
Ak, B AR K 55 AE T R

W A K2 H 20 T4l 80 FEAR RITF & 1 1 Jd A
VIRt o RIS, 56 J5 i & B 3k (M. lutariori-
paria) [ [R] 5 DU A5 A4 it A DL R B A B 5 BRIt HOB
Pl TR, FFICERBRAT T 1000 2 43 B 2B 75 J@ RS 228, B
U LEAE T R 5 P IR VP AN R 2% A8 B PSS TAE. e
K B AR5 360 T e N T4k e A8 i H B, {HAN [F]
RIS B A3 ) S JEE B e 7 3804 25 o SR
R IAN R DL [] — P AN [A] A 2 2 2 SR A A 1)
FFAEIA 22 ) LA R (R I3 & BT S AR A 2 0K 1)
I vy U I B3 52 >4 DR il 5 R0 P2 () s e e K, HLAR K AR
T e S FE AR R, A LLUER TR , 45 N LA M I8 A
K& WAE. A T RS ASTT AE T LA S AL 24 ok I 1]
AN SR e 7, W R A7 AR A — LI (R i AT
DRI, 120 0 LR — i i 0% s YA b A 2 i A B
A IR M AR A 0% O B e 7 vk . EE IR
BN T AR B AR A JFDA Y iR L-KT Y7
SN 7 VA B AR AR AR i I T R R
HE— TP N LIRS & AR A7 EEAS B AR R
P S5 5 B SRl
1 R 5AE
1.1 X B af a5 s &

PRI T 2008 47 11 J1 FA R3] i AV oK 27 A bt
SERRL 2 S S N AT .

1.2 ##

AR} S oA T3 T A K 25 1 S Aol o % U
PR, T RIE R IR A K R I T Ae i bk, #4538
e iR AR iR Ar CRI AL 7 B3O BY R, b #ife 1
1624 {0 TR AR M AR T4 F5OK » TR TEEATY [P S50 35 P, =5 i
B GHERTEO H 5, B0 AT e i A s 1
TR BEE T b
1.3 7k
1.3.1 B & F WA FRIE B H] 2 25 Brewbaker
& Kwack #5720 751, W AT 280 -

(DAL R % 9 - HBO; 0.1 g; Ca(NOs), - 4H,0
0.3 g; MgSO,-7H,0 0.2 g; KNO, 0.1 g; 7£1#7K 100 ml.

ORI R IGFEH: TOHLERI 409 1 ml, FERE 2 g,
ZRBIK 9 ml.

IR (L4125 COF, 4K 15 min T 9 FAR FEURE—

U0 B ARy BT AT ek W R B 7R 2k 0 M T 3B
}59% 30 min Ji5 , 7& Olympus 38 ' 22 W88 (100x)
S, DAAE R 7R R Rl I AR K b A% 2 A5 H Ok
W R 5 BRI E AR 1% 0 1R AEAL o

1.3.2 FDA %€ 3% 27 ] W& (1) 7775 BC ) FDA W & 7
RS AT 2B : 4% 1 ml A ET AR 5 mg FDA (2 2 XU
PRI 11 L A7) B 4% I 45980, Ui T 4 "COKAR o A0
ST 20% [0 M R IE £ TRORE 50 i, IR A 2 5%
FUIR, RIS 29K 15 24 100 png/ml (9 FDA 0 52 ¥, B FH B
B o ASE W BN, A R AT AR R 0 TV T AR b i —
FDA Jl %€ ¥, i & 5 min J& , 7E Olympus ¢ )6 & Tl B0
(100> AL S MM, A s g (5 G R 4e kA A
AR T, TeH6AE R R AR T AR -

1.3.3 L-KI 8 3% Fi BT 158 9 11 77 v D 1) L-KI %
W FEVRA ARk A b 2 9 L-KL# W, 78
Olympus ¥ 1 't 2% WU (100x) N ML, B 4L il s 2
ek A R0 ), At AT ) .

1.4 #¥Esit 7%

RERBEHL R VI 100 ASFER R, T LN B K&
By Z el o 3, SIRE R, B IE.

2 R4
2.1 fohr B A&

FERAA R FR B TP B 95 20 5 min J5 25 146K BT 46
WY I HACK & RO FEAR TR, 30 min J5 4640 4511
KIEIAF] 145,77 pm (B Do EZEF, TSR 18]
UEST- R R IR B T 82.6%, B ALK K T FRAR R,
JECE 30 min J5 4GRS B PS80 R F T A2 50.6% R
INF ] 24 60 min (RIAER , HOP- YT R 2 F 42 18.8%: i
B I 1] 2 90 min [ 46Ky , FEF- 585 K AL AT 3.0%
(12> Kumar 558 FH“28 8 4735 IS 18] 7 $ifi a8 484 A
T 1 KT 50% 0TI (] B, AR 2 38 0 R e ALk B35 ) R
BRI T 5% R A fE R 7 d () 2 46 . DRIt n] LA CH,
13 i PG AR AR ) )RR B TR] RO R 75 i A
490 min.

il 15 %) Brewbaker Fll Kwack 35 77 35 ) i ok &
EAT R, R I RE R S Y B Dy 20% 0, 248K i A A
TR B AR o FERIAR RS I B S AR T
FEN W R FNAE R B PR, — W R 8RR K B Ak
B AR KA AVE %, W RS AR, SRS 100 0T R I BE
SR, AR T8 A, 2 RER o] LAAERR AP SRR
I HIBIE Hs 5 A v T 1 RERE 25 O AR R A 1K 0
Ve, SEARE A 2R, S m kg & A F,

2.2 FDA # &%
F FDA Lt 320058 T2 40k W UGS 1, Bt



A TCANEE : P2 (Miscanthus sinensis Anderss) 4K A 3G 7700 52 7 vk EL s . 149 .

. J g e
Tl
> ﬁ“?
«* &% .o
G ‘;.._u'
2

.

El1 EEHMEE SR &R
(IR 7 2 S AUBE 1) 4 05 6 B R R S At
PN, T ek A, RCR W 5 (B 3AD , RESULI I ) m)
PLIAF 15 mine 1464 ) 4A 13 FDA 44 (4 30k 3|
T 84.6%. FDA A G L7, Jothtt, G A it 285e
AT . FDA — B A A S , 52 31 J54E i

HEAV-B5J857 A 1%
cB58385888388

| 0o

0 15

B RAFI )/ min

B2 M EERERENENELMET T URE
A BRI IR 5 23 A 8 BT 98016 IR PR 4 S — 2 Dl
Fo POCHE/ARE B b g B i TR AT AR R AE A

IR 4 RO SRR I, 7 A S 2k (0 5O
1M1 7635 3 B 40 AN B8 20 i FDA, BRI A AN 21521015
. FDA B S ORI E B L PN o

E3 =IEMEiE N FDA &%
Az EHL IR 0 h LR FDA 40 B: %3 F A1 90 min J5 /601 1] FDA (0
R SRR I 5 o R 3R, o0 it DR A7 450K I ) F
BTN HEAT FDA B A, K 2 Hb R 1 he = A 4 o
56, Yt ER A G M JF R e e k. RN Sl
AR HH I B 2R (09801, I DE 6 i O NAEN 41 72

B R (EI3B) o BT JE T 2 AR LS 46 K
Mz LB RN 2 D, AMET RS R
16Ky o R FDA G2 (A3 B AE D BRER DN 52 = 44 A2
& AR 7V, AR ] TR A 46 77 (Al .

23 L-KI &%

L-KT G 0035 52 502 A A6 R P 00 3 A a8 A A 14
ZHWr AR A TC AN J) . R LKL S kil e 411
AER S PRI, L-KUKE AT 75 0 (4880 4 1l 85 T8 £, 13 1]
TR A M e R S R (B ). TR T
WIUA L-KI B 8500 86.6%.  MAE =L N ARA7EU M5
TR R O 5 T A0 D7, A8 i 140 M 9 1)
KARAEAE, Ko AE R U Redl L-KI 4 ta . 5 Xy
TR AR AR ) () BRER I R , 2 AR A 35 R

® o° v .
L
. °
® ¢ o ® e
" )
b
) @@ ‘. TEEs
>
e .

4 TIEMAETE B L-KIER &4

FEAAZ, K RE F A ALK (AT 4635 ) o
3 Wit
3.1 EREE NN E T R

AEK 35 W 5 T3, 38 AT 4 A e N e A
ANHE R e R, 2B LR T R R v DA B
POk T PR AR TS IR . B AR vk



- 150 - PELF @R http://www.casb.org.cn

HR s AE R 25 44 15 5% I PR A ) s LA 38 0 3K Ry
AT S R B, &7V LTOE S BT A i AR A
T T, AR 2 R FR 4 A AT 22 S N, W &5 SR 22
BRI 3l o % Brewbaker £ Kwack 5% 77 4% A i) e bl
WRBE AT L, A3 T AP IR R R, TE IR AN LE I
PREFR IR IR S min BP0 FFAR 1 A, KORAi % T 5%
AR WU 1R FA 35, I HL B A v ) AR B3 o T AR K
T B AR I R T L AR08 ) AR A . AE D%
(), TR A R ZEIEA TS W] T ARk A3 ), B H
IR RE T BIAER 70 T AL B 5 A — o g 1 0 45 51
T4 R, FDA e b M L-KI Qe ik T r4e ks
HIAEHE 5 I (10 25 S 5 A0k B A4 i R0 IRl e &5
ST AU, T PR TV ) A3 A 0 SR L, R
11y 18 FH T ACR UG A3 ) B AR £ 4347, (R
ANEAE A BRI Ak AR AR
32 ERHWAEN

RN 1) A2 3% ) PR R0 AN R i A BT 22 7, K
ZHEP AR R LR B LR Wk ok L4206 0,
JEIR AR DR 1) F5 i LR RARHEYAE
Ky () 73 fiy i 5 SLAE R A = AR UM K. — T
T, A IR A6 ORI A1, B TEAZ AT AT 2293 347 o K
TRt R R REAC R W IR R . S T, — A%
TR AR BLE BR S BE R, 1T HL 3 3 BRI, Piis
PEAR, DRG0 5 15 0 T = ARk 1 5 e T i Y
ey . 2008 FF PR BAL % 3 T Re T KA B AEY A
TR 2AC RS, T IR A AR 25 1 H Ok e g 3
JELEV R 3:00—6:00 B A6 A7, PRI R F AL A 450 4
Tey, SRJG IR AR REARTEAT N THH (1 Ip2:, (A%
A A . B R AR S R, A= R
PRAF I P2 B AR AR A 35 ) 4 LI TR, XA 47 fit
BT N TAA8 R B A

TEH A3 7 6 52 38 DR 5 b, BRI DR 35 B
T I B ARATRLFR (TR 5 IR R A 1R K5
Wi U S LT Ak L AR R R B 25%~
50%) KU (1~5 °CO A i COLMPE K O, 73 Hs 8-

TG O, IR BE S AF R A G AR AT o AR RASEHE 16K
I ek N SR 58 s )9 B A 70%~100%) 5 451
WIKFELER A 12 °CFIAHRE FE 85% T v £73 24 h'™Y,
AR I A 36 R, IX Fh A T e 24 A B R TAE
(1) B A1l 81 3 5 DRI i — D BR R T2 AR B A LR A 1 3
T PRI S T oy B

S 3k

[1]  Heaton E A, Clifton-Brown J, Voigt T B, et al. Miscanthus for re-
newable energy generation: European Union experience and projec-
tions for Illinois[J]. Mitigation and Adaptation Strategies for Global
Change,2004,9:433-451.

[2]  Collura S, Azanbre B, Finqueneisel G, et al. Miscanthusx giganteus
straw and pellets as sustainable fuels: combination and emission
tests[J].Environ Chem Lett,2006,4:75-78.

[3] XU AR WL AR RV 53R B ) T A FR (9] 48 5t 2
#%,2001,16(06):562-563.

[4]  FISLE AN E B 3K L DY AR I TS )], 1 4274, 1997,
24(6):544-549.

[51 2 3, AN it AT, A58 T Bk 0 A e A 2R 8 PR S 3 e B TR R
PRMITIRTFI]. = AE TH,2001,11(4):20-24.

[6] WG L ARG AP 06 T i ()AL I J (K0 [V A 2
11,1993,10(2):60-62.

(71 A AR LRGSR e o AL AR i ORI AR K A8 A A IO 5T
(IR 22,1994,30(5):405-411.

[8]  FWEDE, 5 [ BH, 38 WM A, S5 IO 3 460 A 3% 7000 (]380 e A b oK
22741,2005,31(1):42-46.

[91 Kumar A, Chowdhury C Y, Johnson B E, et al. Pollen viability and
stigma receptivity in relation to meteorological parameters in pearl
millet[J]. Seed Sci Technol,1995,23:147-156.

[10] Loverine P T, Peter K. Relationship between pollen germination
and sucrose[J].Ann Rev Plant Mol Biol,1997,48:461-491.

(1] BB, 7 2 /N5 5 AR IR DR A S A0 g 0 (] A A 2 2
#1%,2002,19(3):365-373.

[12] W& LA ARG E M AL AR R, 1982.

[13] AL 4k48, B2, B 5 FL A 0468 D] 40Nk 5 $2R,2004,24(6):
84-85.

[14]  FHAEE 0B AE R A3 0 58 DR 38 S AR ISR (] TR A
243 41,2005,21(4):110-113.



