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#7% 385 #icdy 1 SPSS 12.0 for windows (Statistics Package for the Social Sciences) & %
B B8 iE (7 % 2 A F7(analyis of variance, ANOVA) » 1584 < % %3¢ 4 47(Duncan’s multiple
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WH W A SWREMBERTEY I 15%EMERLZREA X > BT FAS0%E %
S ;H%\ B&K jrdiss & A ¢ w ZfE2 A8 v 4 w,.s 15.50% ~ 12.69% ~ 13.24%
15.14% 53 5 5 > (e E 300 58 F 38 & AR A o ;ﬁtyg;}éﬁ::‘g W 20% 0 -
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Fig 1. The effect of sucrose concentrations in B&K medium on pollen germination of bitter

gourd.
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Fig 2. The effect of boric acid concentrations in B&K medium on pollen germination of bitter

gourd.
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Fig 3. The effect of calcium nitrate concentrations in B&K medium on pollen germination of

bitter gourd.
100% -
80% -
5
2 6% | {{7
< o
£ g A
k]
40% -
g 4
20%
0%
4 5 6 7 8
pH value
Bl4-BandK i £ A7 2 b pH E4te S22 A THH ¥ 32 3258

Fig 4. The effect of pH value in B&K medium on pollen germination of bitter gourd.
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SRl EEE T F S 86.90% 0 TTC %44 ;2 ~ CAA 44 /2 2 FDA ¥ k2 9rp| {8 end ¢ & 4
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77.55% ~ 64.37 ~ 77.94%% 68.22% > % d F W EREFE T e n F M ApREFBET T A
HEREREFTH L FRE LS o ~47 FDA ¥ k2 a3 52 2 4p Bl 1215 3 (B 6) >
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Fig 5. The effect of cultural temperatures in B&K medium on pollen germination of bitter

gourd.
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Table 1. The pollen viability of 'Fen Cing' bitter gourd measured by various methods.

TTC FDA CAA GM

A4 (%) B (%)
STTRHFRT 89.21a 77.55b 97.63 ab 64.90 ¢
STT A 14 = 81.90 b 64.37 c 98.91 ab 50.51d
20C T REAR T A 90.22 a 77.94b 96.82 b 75.21b

20°C T REAR 14 % 86.03 ab 68.22 ¢ 97.04 b 66.52 bc
FEARTLER 91.22a 94.37 a 99.40 a 86.90 a

*: Means in each column followed by the same letter are not significantly different by Duncan’s multiple

range test at 5% level.
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Fig 6. Correlation of bitter gourd pollen viability between in vitro germination and FDA
method. Y = 0.736483X + 0.258171, r=0.86.
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Fig 7. Correlation of bitter gourd pollen viability between in vitro germination and CAA method.
Y=0.008728X+0.973599, r=0.08.
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()~ #(nvitro)yF 5727 2 F R ARAFEHRHZIATEF T 2 12X
F1 % £ ¢k (in vitro)z ¥ 2 ¥ 04 [ H ¥ O ek RTS8 55 4 (Rosell et al.,1999) - 4 A 5=
T EFFoflr B&K R A AR T REEATEFT Sk G kR 5 10%E M
100~150 ppm %=z ~ 200~300 ppm = FE4T ~ #-35 % A pH B 1 7.0 330 25~30°C"f B
B e RiEitoew RAREIT RN PRI ARIEER > REERE DT
FH o DlAeif AE A RS T LB ENF A HE B FEALPHT ) ALK
MIEpHT8~'F A BB F TR FTREL 25C A £ BATE L 25C2 30
C-HEFATEEAAYH ﬁ’xﬂ%d"‘c_;_ 200ppm fg’d PRFRAFT Favck > His
ZABE AT R G4 3 100 ppm B A e g A8 T T B il AR R R
AT KA P T S ’\?‘C#S'énﬁ FERBRIHEAS R AHEH T
WM AR R T 3 7 B p|H 5 4 o Shivanna and Johri(1985)#§ IR SRR 3
AG\A\ NF R EFES AL SRAF LR G T oo B (1998), 8 S
§R A TR A DT R LT AT 0 B R BT e 10% 2 0.01%F=fs e %
f&:% MARFATROEFEREE > AR AERE20CE 30CTF B4 hL R ¥ o
W F IR ARG T 0 e 08% X FOFMR R AL AR R TEE T F L
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£1ﬁ¥’&@%ﬁﬁ%%w%°
%EF%P%§5$, THERASEYEELIH N oA LAY BE LB PR R
RRIEA IR EREE T 2 8§ 2 & (Calzonietal, 1979 5 Rosell et al.,1999) - *+F 2 ¥ &
kR 8 ﬁ%my?éé’ﬁ EFT R THBE TR EREESTT, 0 A BT 20%
FEMEER  PREFHTEEFT CERFVAEERAAY ZEREF > ERTE A kA #
BT e A TR o
d AR HRETRREE R Ed cﬁ%ﬁ‘&ﬁ“‘““ TRET I EFORE o mEN TR
EAR W) TR 4 +%?§QL)&,‘!\’J<T'-€#§',&W&»]{\ 52 P e BEER S BT and g
THEPMNZERASE A LIEY > X EGETHEE T E Sk F 2 & (Blevins and
Lukaszewski, 1998 ; O’Kelley, 1957 ; Taylor and Hepler, 1997) o % ik & & % 7 mRpi s £
%ﬂ’w&ﬁfﬂiﬁﬁﬁﬁ*wﬁ‘?ﬁmﬁﬂﬁ4’ﬁ%““ SETREYT M
AR FIT A A KRR R E TR R Vb E R AT A i R ek R S
REHF T A3 K(Livetal,1983) A F S d 000 Vi R F L RRET 2 b3
FERe kR 200 ppm B FERIN SRR TR AAF ARG H BT S 4 t'%;‘,’J%
bR VHGESAZGEI R ER R o I mR AR E A R SR D %F(Guler et
al., 1995) -
FREL T B pE A A% g Y -k AF & #Y (onized sugar-borate complex) > iz F F i
T 0 X ARG heAs 30k RS (L eh? B A F (non-ionized sugar) { ¥ % i iF o ¥ 5
R 3 m@ﬁe?l v e AR-pEAR &R A 4 E%m@@?]i F 2 &> iz (Blevins and Lukaszewski.
1998) o & chp Tdp N AT BB R A FromET UH e FT TR L R
oo R F) 2 - T IR e S S SR (Ao B~ R AR 4 0 TR F F b
BT 0 REERE R o G JIN RS T &8 ok g £ (OKelley, 1957) -
Omea§40%®§ﬁﬁﬁﬁﬁﬁ%ﬁ%ﬁﬁbﬁﬁgﬁéﬁﬁFHUW%%&?
R 3 4e ATP -k fi#(hydrolysis)ic 4 22 H'##5 @ 5 > Jaip| 2 44 230 G2 70 S
gﬁ%@ﬁ%’%gnixm%eF@m&xmawﬂéﬁnaivwb4§xw@¢+4@
% > S0 o bR R T M AT TR Tk o P IRGEE R e 5 KA
IR R R ok e TR I R ER D AR o AR s

RELEP DR ETRRRE AR TR ALV L M B BhE L e > U 3
2R FERMADEE ) S E S A iadty %% F RG-117) = B-RG-II complex » & T in??
R AR o Flptakmdeid & s 2 £ ¥ B~ 99 A (Buchanan et al., 2000, Blevins and

Lukaszewski. 1998 ; Kobayashi et al.,1999 ; Matoh and Kobayashi,1998) -

gt s ¢ RET R LM gy if%w?4£’i?%ﬂ%1%pw§ﬁﬁﬁiﬂ’
B EEEATREET S E F SR A4~ 100 ppm A fL 4T {5 3 2 o Steer and Steer(1989)
BAEFR B R TRE YRR EAY BRI ER ST RERL £F LR Th
BRABER L PRN 2L A AR R F AR T T A0 T R L e

:lv_t
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#- A (Taylor and Hepler, 1997) o @ f&#: § ¢ cndf 33 §- A& chi s £d 1578 24 il g+ 35
W BT LT BRI AR E Y o T A B AN T T
FARERE EF e e BES o TR PSR E Y CaTe FERN o BT
Y+ R R BITR § hd £ &2 % i 4](Malho and Trewavas, 1996) o 7= § 8 =5 b 3%
H % B T S W] ok F 4 £ (Malho etal., 1995 ; Pierson et al., 1994)- ¥ ¢ {34
F MDA R R HA] T auxin 0 L@ Fp aF B g R Ca’" ik B e B #7158 e
£ E % Feno

PreAAh pH B85 2 Ch§ 2 £ E 4§ £ & 9(Sharma and Shivanna,
1983) » ket fEF 2 FfE7 b o SR A TR L P A A pH BEFEFL §7 TE
;ﬂl o —dm 2 R ST R R A AREI Y B A AR #F T gﬁui(Calzom et

., 1979) - ﬁpﬂﬁm@rﬂ§ﬁ ek apHES 708 7 58 id @ &35 AdpH
m#®ﬁ1’570480 ' % PHEMER 50T > S ATTKRETFYT » LAk F
HE 5 N2 st SR T]:a hemfe s Eehd B3 o oq R F e R o

BAERAFEWTRORE AF ALY 03 RE RIFF A SO B
%3 T iEiEs 74 B (Loupasskietal, 1997)c — 4 54 < 2 ¥ i 8 ) & 20C 1 30C =
+ o 42 (Stern and Gazit,1998) ~ # & (Simmondaia chinebsis)(Lee et al., 1985) ~ & 4
(Loupasski et al., 1997) ~ 4 j~(Cohen et al., 1989)% » = 3 — & G| *hhef il 3 7R 5
15 & 23°C(Vasilakakis and Porlingis, 1985)° ~ %% 3 & % #ﬁ M EEATRETRE S 25C
32 30C  BRNBERAREERER S PRI ATTHFT LRI 0 B3 A F T FEE o HR
H 2220 (1998)2 2(18NHE AT ERER T ERIFT F ARFFA; o
(5)7F P o shit 82 2 HATH 2 RS ATk E S 2R

KA SERES VRSO S Uk SR Tk of sl LS S S RO SR R A SR &
Bl R E A o BRI ﬁ?‘dﬁ ‘h(in vitro)z 52 { Ae b 0 F oRJZ 2 R S8k
L3 w3t FLAFAVAEL G2 R F k@ B &4 E 4 (Maguire and Sedgley,
1%ﬂoi$%uTK?43k‘ﬁﬁﬂﬂKAm4JM\%ﬁﬁ§%@DMmiiﬁﬁw

% T AL R T AR TRE TR RS R IR JEFE CRF IR ER
ﬂr*L4ﬁ£7é°$%%%%ﬁimA%5mﬁw#§ EATE SLE AN E e

Me

ﬁ"?&ﬁi 1u--fﬂ‘ Klvqﬁqu L’I‘Jk}\ ]'L"]’ra A o1 }_‘7}\\’4 ¢ > m —,—‘ s l;z‘.r '&rji’}’ﬁ 1*—-} (frg‘f\?«““ 2002)*
FARREA  BRIRFT N AFRA RS E BT SRR F R I R PIEE S
P o FATHRFES TRORFL A EFL RS M PEARE A SRS RA R

ERBEATRBEY o

TTC %4 34 @ik 4 sechs JRATHE R EZ AR EL L RAT R 2 ZAEH
B TR o e N BY B RfEaE A A A TR > A R TTC B~ ok fs A Ak

ﬂrlﬁ5éﬁiﬂéfﬁﬁuig5rﬂ§&8hoﬁTHaﬂ%‘Tﬂj43,zff”IwWerF e
FRFIBEABERNES a3 0 5 - f§ B ik s 2 (3R {oik 2002 ; Ak and Kaska,
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1998)

FDA %ﬁﬁ s % &% (fluorescein diacetate) » 5 — =R 4 ¢ /F > § FDA & » ‘m%e p 4%
P %% 4 [ fiw (esterase) K f# 5 ¥ £ % (fluoresin) e p* PF fm P Woho % = R § k% &2 F iE m e
WA R AT e P > F e R G Y kR Rt AN KEMETRAY X5
(Widerlechner et al., 1983)°FDA %4 ¢ 2 02328 L Tk ans 4 i - B HEEE~ ¥
72+ § & % Btk & )7 % (Pinney and Polito, 1990) » e % % F]5 A 3| H v A & 4 &
PEF D BB d o 4T FDA 24 2 R 5 E 4p M 118 B2 T o olive ~cherry
ks 4p i i ¥ (Huang and Johnson, 1996 ; Pinney and Polito, 1990) - i= Banksia menziesii

a.:_}; iRt o FDA 2B 72 % % 8 v 8 % 4 (Maguire and Sedgley, 1997) - FDA
FEERY 6B BATHZ R EATRES R LR ARG T2 2 4p i i 0.860
%% 87 FDA § 624 6 T3 FATHF S e

CRRLE SBERE S AR R
2 A, kB Egeh(invitro)ygd Tk a0 Ao BHERER VAR EE Rk Ea
i{ 412 ;% (Porta and Roselli 1991) > v v H jpi * > » ¥ &8 5312 %‘E&“’ A MOk R 6D
FDA > ¥ 7 B ERF TR Fe ¥4 L > FP £ E 1% FDA %4 2 %"“.’o‘?“' hg Tt
LERRRE A —‘Fl'z ek BE o B { P @ i ek & 20% (Abdul-Baki, 1992 5 Huang and
Johnson, 1996)
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Determination of Viability in Bitter Gourd Pollen
(Momordica charabtia L.).

Cheng-huag Chang"”  Yu Sung”
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Summary

The viability of four varieties of bitter gourd pollen was assessed with three histochemical
methods, and by Brewbaker and Kwack (1963) solution as growth medium. Bitter gourd pollen
germination could be determined using B&K liquid growth medium containing 10% sucrose,
100 to 150 ppm H3;BO; 200 to 300 ppm Ca(NOs),, pH 7.0, and a culture temperature of 25 to
30°C. Among the histochemical methods, the FDA(fluorescein dicaetate) method was best for
determining bitter gourd pollen viability. This method is easy and fast, and requires the fewest

observations, but it overestimates pollen viability.
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