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Establishment of Presown Seed Treatments Including
Light Quality to Elevate Germination and Seedling

Emergence of Bottle Gourd and Muskmelon
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SUMMARY

Uniform and higher seedling emergence are necessary for plug seedling production.
Especially it is serious in bottle gourd (Lagenaria siceraria Standl.) widely used as a
rootsock of watermelon and muskmelon (Cucumis melo L. var. reticulatus Naud.)
showing higher seed price. The research was done to establish the model of their
presown seed treatments based on their germination and seedling emergence. Presown
seed treatments used to develop their models included priming, gibberellin, prechilling,
seed-coat softening, accelerated aging and light quality forced during each treatment.
Their models of presown seed treatment were made by combining the best results
after evaluating each treatment.

On the basis of seed germination of botfle gourd, its seedling emergence and
uniformity, the best result of each priming, gibberellin or prechilling treatment was
soaked into 100 mM KNOs; for a day, 001 mM GAsz for a day or for 3 weeks
respectively. Treatment with 10% acetone for 60 minutes was, moreover, more
desirable for the seed-coat softening than that with KOH showed the poor germiability
unless prechilling following the treatment was forced. Both prechilling and seed-coat
softening treatments showed greater germination rate than -priming and gibberellin
treatments. In the combined treatment, the treatment sequence was very important;
prechilling followed priming or gibberellin treatment enhanced the germination and the
emergence but the reverse treatment reduced it. Seed-coat softening treated with KOH
had to be accompanied with following prechilling although the softening treatment
using KOH and acetone before prechilling more increased the rate than the other
combined treatments and reduced the prechilling to a week. However, it was necessary

for a hour imbibition to wash the softening chemical between the softening treatment



with 10%. acetone for 60 minutes and a week prechilling. The red light illumination for
drying the treated seeds were appropriate for 12 hours at 35C and the drying effect
was kept nearly upto 5 months.

Modeling the presown seed treatment of bottle gourd was summarized; the seed-coat
softening treatment was done with 10% acetone for a hour before a hour washing with
running water following a week prechilling, and then the seeds were dried under red
light illumination for 12 hours at 35 in the condition of over 3 cm sowing depth. The
above seed treatment model could be applied to the seedlots with low seed vigors and
direct sowing able to increase seedling emergence and its uniformity so that seedling
production cost could be decreased.

By their evaluation of another material muskmelon, futhermore, the best result of
each priming, gibberellin or prechilling treatment was soaked into 150 mM KNOj; for 2
days, 1.0 mM GAs for a day or for 1 weeks, respectively. The seed-coat softening
treatments with the above two chemicals showed some positive effect. GAs treatment
imbibed into 1.0 mM for a day before a week prechilling was estimated as the best
combined treatment differed with the above gourd. The treated seeds should be dried
under red light for 6 hours and the drying effect was kept over 5 months different
from the response of above bottle gourd.

Modeling the presown seed treatment of muskmelon was summarized; the GA3
treatment was done with 1.0 mM for a day before week prechilling, and then the seeds
were dried under red light illumination for 6 hours at 35C in the condition of less than
05 cm sowing depth. Although the presown seed treatment effect was conspicuous
compared to that of the above gourd, the presown seed treatment model for muskmelon

could be also applied to the low vigor seedlots and direct sowing able to increase

seedling emergence and its uniformity to decrease the seedling production cost.
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Zzo g FAYE FF A AYA ojFojn MHPaFAI EANA AFHojok §
= priming, GAs EE AL A vy AF A T BF FAAE JodHez x4

g % glo] APHYs We Aol SHeldn ¥ + U ¥W L =40 @ da2y
HlE %% 6~9 mAAE 587 W2ol wjEgolst Fo) £ U walg Fe] 3l
= 9o MA Uolrt AMES] FJEAE A F HFH Fxe Lotgd FFE AIA
= Aoz dAA oplonBdOsh may stE:A AUl M priming, GAs, A2 EE 9
3 AeY FA7 SEW £ Tl %3Y FolE YIHoz BPRe J%e W7
qEo] BHE AFe) F2AL AT £ EXHAE HAYstool APl & AR d
284 -

odel 7}x BHF a0l FRe dole] gFL HIAE Ro2 LA Yo} FAL B

_19 -



of, #R&83} ZYEE AMate R Phytochrome red (Pr)sh Phytochrome -far-red
(P2 T4 ¥ Phytochrome (Ptot) 2.2 %aid Y™ protg Tz A+ Prg
- Pfr $oA Pre 660 e W& F+dd Pir2 AYHE= v o] Pfre 730 mo ¥&
gowl Prz AYSE KT KES Uehiw, ol W AR2A Pfro| Pro| ]
do Auyoz WS o wolsh FEZU ZAdo] FUEs YALGH® gy
3 e Pfre) 4ud vgg AUYOT o Pois} EEAS 2287 Yo
oln] Zztulo] &A= chromophore & A2 AASEE Prof 660 me 4P 2AF
oz sissidz & £ ey, AMF2AZ Prol Pir2, 730 mo) 2HMFzAS
Pfro] Pr2 %4 AVSE R ohyn o @ AL FA Ex 2Ao| A8 AN
% dolite Aoz g U, taiy we) wolg FEEUL 2INYOSZA 7
AEE ®ol7] A% #FH 24X E= AW 29 A2ZA Phytochrome 71 2& ol
4% BXo2 ALY FAd 32 AYss AL ARt 2 Ao Q4G

Priming A2le 29 42848 23F224 ZU dAtee #43 73e 2
23] s stel wol 2} YA Aot Aoz wuda JgP. zay ol
priming A3 primingol ol 85t ¥4, N7, primingZ e £E, B, YAEEES
ERS @320 5 Azl get 2A 98¢ 2=, Primingdls 4% potential
€ AE3 =3¥ 4 A= polyethylene glycol (PEG), KNO3 § AASE, KPQs 5 2
A8HE, NaCl, glycol, mannitol So] o] §5 1 glovt 2 FolAq Hal&nr} Hojuz 7}
Aol APt FAH #AE) KNO; Ca(NOz): 5 A481E0] B o5z JPy*®, o
A% ANSHES AR AUFEE 100~300 MM, AEW HFEAo| x4 oz A
254 @t A2 AASolol priming A}E Iis ¥ & Y= Ao MuHD ¢
o2,

Fae $22EE $oo Lo} AN A priminge W MEY £ E3)
g ANA TFEE, & YRS folstAl H0® wolot 2d FolT MERAD DNA &
4e BARNA A% 28, priming F WolFol RREE FHo] Boled FEAR

(=3

N



ol Jgg vAE Hoz LA UG AFAA vZAe]FH} Bupleurum griffithii 2
" £ priming ¥ FolAE S8 HAMPo| wolg L YNNI 8 priming F 2
ol 339 HA4F Mo ot FRAFE ALY e g FEA) A} A
e Aoz ¢ priming A7}l v wolsl FREUE FAANA FIEE YN
T e 7ol d@ AES dgsojof & Ro|t}

¥ gibberellin A2l vl FHI el Yoz FisHE FAFUE elupsio Wolo}
FEEES ZANY B2 ot AL =& 33 A&, 4R priming A& dA&:
ERE e Ho2 A AT, o2 @ gibberellin®] #8715 Held gibberellino]
lf AEZRE AN £ oo wifol ¥FE AFIEY AL E ©AY
SAA wolg ZFse Aoz ddA fou?® A A9Hoz Azg gibberelline
2 A% FA] #FE abscisic acid (ABA), coumarin T ‘'Zo} AEAng
gibberellin# cytokinin®] A #Fo] Frlgo2 AN Loprt 2AEYn Busan o
2 a8y 42 A4 EE A4 gibberellino] Wolol AFHoz BAsrInTE oS
Phyochrome?| /43 Pfr/Ptote] H|& & FHFLEZA WolE FAAIE Roz FoH
I U™ watA o] 2§ Phytochrome® gibberellin®] A& #d w20 33 gibberellin
Aol 28 dE5FEo Us HAoE dFHo] old i WAF HEL dolof Fxz}
A2 g4E + A& oo

@H gibberellin 22 F7| L8HE AL E& 33 Mg dAY 5 A4 o9
289 g8 Rez dqyddd. a3y gibberellin® AHTAAE Xz A7)
Ztol mhet 2] wj o, we] wol, AEEAN FAEE F4AF 7] Y& gibberellin A
A= ol Wi Aedde $AHoE AAYF F X 43528 HEFHAo}
@ Folt}”, wolg 4L A FAFEE 0001 ~ 01 mMZ JAGFH D Yot Halv)
e 4P we Aoz A UG Bl 3} gibberellin Mot FxFRgozA
GEENA GAE AHE¥ A+ R B 5 3F79 A ZEAAE WolE Y. 2
AN 2 oha™® oty FAo wolg fFEdt Aoz daA AL H4P3
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GA3E 4439 Grand Rapids £F° £ AY Z$ Pol& 2 x7de AHol7t iU
U Az £ Aol ARE4+E 4P HeddA ol Bow®, Nigella domascena %7
S o9 fAE WEE Rolm e Aoz Bagm UG ¥ GAs At ol
A gEe] §329 AL A YRES FAAINE Ao gA UG”. oy
ATZAHRE A gibberellin Al v do}, FHEE ¥ FYE IS A A
o2 dolu E AF YdHoE FLde B9 4d¥E #=dn & & o] old y@
AEZ} 8%€Ed.

By 2o g Hstd ZEoA FAe FHErgA At @o] ol&H1
QUETINIBAS) e 1~5T9) &, 2HN9} 2& dFHL 5 99 A
7 e & ey HE YAL F ALHIYE 18 F U FASo| LEFLEA
ZHEA AT £ dde AWE XA @ W, AEr|zte] 71 Aol dHoE XA
39k o) FaF S HAE A2AYEe FYY ZIAAY AY Az, doigAER
Q) ABAE A, uwlfdl ARH %%‘-ﬂ%, A23¥E T AF £3, ¥l9 osmotic
potential ZH2 FEEFF &3, Lol Fxte B Ao Jgg vxe Aoz ™
H3 doAA 2 #4713 oju] AFT gibberellin® FAMS R & & o 2y F
QA A< Phytochromed HAAEFZF (Ptot)E ALA ol ot Frtdvta shvt Lo}
g4sie Bdol U: Pir §F L ZdAF st dstdE olF BuY8 v gosidx
dul7lge BeR ol&WlEst FUHHL e ALAEs H[E uro] el frREE %
TUEE FHANE & U= HALAE o|Fo] Fo|AE B W % FFS
g Ao2 B old W HE EF addr

3| 2 priming, gibberellin, A2 E££ F3AY oYz FAAAY EAZFH 71
S doje} JEHEY L HFYUSE FEEI] AR PPFAA dF FAME TG
A7t AH7t Qe Aoz nugn QP3P ol FHAE A A 0§,
LHAR, FY, FIFSY A, WAL 3AAY 5 EY - 3gFHA G FH2
o] £ 5 GHBD guof ol WA AN o A FAAY 7€ FoAA 29

_22_



2 A% guy Fug: ud Adyes Ha¥ & Ug BT ofud MMz #u,
HES HL 22 glo] A Fo U AR FHEGH R&HY APl F
912 . 3 o] T} A1

FeAE o848 A3 APe §HLEe FENUNTdE EAME &3 U4 ¥A
g Hale "y "o ®ol o&HT Utk FHA A o&He HFA:
H.S0: 5 744, KOHS NaOH 5 7% 49714, alcohol EE acetone A9 BH¥Z F
2 287 o7 G Ace YAA NP, G FAARANE EFHIL Fol
FAGel HYPe HAAFH ANYans mYg @ #4714 KOH EE NaOH, acetone©]
Zo] o]g5 3 JH? ayy EFougdE §20 EFdE FIFAY FANL FHE
utz Exto] FHE Y o acetone ©} 3] W) FuiAsE AANI}E Ao] wd
Ay Aoz =Y 974 A ERE ogd HES o} & HAoln.

o) 4e] 2MAAE o] 83 FHAYA nFojof ¥ AL Wolgo] priming® GA;
Ay wRAANZ HaFEe APAe gt we dFL PE Aotk 10%9
acetoned] 3023 2@ A$ wrel wolgo] /1Y Ekou acetone FEE 75% olF 2
2 ZJletd AE wopst o2y gon® e uwn FEA LoldME o fA
& A7t pasn 9o’ v Gao 7€ 5% FA KOHE ol &3t F3dA%E
AN A4S 53~76 mMel 10837 Aste Aol 7bF ARFolgtn RuF WY, %
5o =2y 2e A ERAME 10%0] 083 Ase Rl 77 vFHsdGn
H9ch wakA ure] wol g ¥ FUsE KOH, NaOH, acetone 5 AH=e FH4E
g4 s} AYAZtel] wet B FFL B) dEo] HFHe AL AT F U2
A oA FE2EE FEI}AF & Aol

oje] FAAUE FAV FEL FHF A DYy B F5 £E= AN
o GAHNE Gray] Yt wEA AzI} o|FojAok AP, olv] MY vis} o]
Z79 wol, 48 %L FYEE Phytochromed #do] o™, 53] -Pfr/Ptot Hl&|
60% ol4d W 43 AFE Hole Aoz FHA Y. wekA Pr Pirel F7Y

rir



H AGE XPA FA7 AEHE A dold £5 Yo} AfHow zHse
AL s oY 2o AFH FAd ANAg /¢ £ AzAAAN H4P &= %
Hag g 2ARE ol 283 4 Holth 22y o8& Kendrickd o]2"e #83
o Pir/Pot& U4 M@ o402 %ol7] e AZFAGM H4FE 2AE R
o] A4HY Roz qAd.

golg g ¥ol7] st FAAY £o| JxAANMN FHNAE st uhgol W45t
HI A% BEH EANAE A G& A Wobrk WY o TN Y= FUIAE
KOH E£+& NaOHE ol 4% Z9 93 ¥ ¢4duthe o] Q= AN Azsdo}
golgol U@s FriHE Ao dald A®. @n F2 A9y AFH Yo
A guEn e 3 FARYA Y49e AUy 20T 593 Hn 750 UALE
& AN ¥ Bdgan UG, ol dASE AR Ase o - ey &4
#et o}ug} thermodormancy$t & 23 FUL FUto M Bol $HEY Yoy} 7
YEE AS AAIE Aoz daA AP, gy FaMe Fol YEHoz o
Fo)Aok st WzAHAA o] Wol FERZEY FUTE FANY 4 = A9
W¥ol &€ 4 AW ol9 AL Ues 2 Reloh |

ojn] 4§ uls} ol Fxte| o}, R ¥ FYEE priming, GAs, AL EE 23,
F94d3s Hel 5 ves e adde y@ AWdol Aoz HAHAE g4y
FE & otk 2y FAdel, FEYE ¥ FYEE EX9 4% Y%
A FA EE FA4 94U 290 EgFez gARYR & 4 A9, 23y F2 @
°h, #89 ¥, A% Yelt Pfr/Ptot ¥ & AWjSlE Phytochrome 7127 @eol
A7) W&ol o] delH AFE priming, GAs, AL, 2HAS} E= AZ 5 A 247
HEEe XAAK gEyos RYse Yo wid o MY d%e we oz
AT ® maA we] Bol fEZY L FASE AN AW FEA AN
E AAY | A7l 2 oY ¥ melsto A of & Ao},

A2 oo AT ute 29¢ V& MASE ART RAAx g9 M



z#e A9 AdAAS YoM wol ¥ {EZY
AR FoA oA T AP A FAYM, FHA, AH Az L AAHL
2 2PFozA Dopgol F243 ZusHH, switchgrass AT o]#l g o] kX H e
291¢ APFoZN FAS AWE dL Ao wasHa Yok G WA E s
A PP nste ARche oA AT E priming, gibberellin, A&, 7
g A%, Az 5¢ 2¢FozA AYANs VST 5+ AL Ao YD way
ZAgel, #E2ETY PYES FuHIT YA 2FHE B SEE 5o oA
74 Helg 2¢E }E5D FANHE 2YsE AL M5 Aol

des ZyAsLA AL}

A24 A= 2L 9y
B oA AXAF Al¥L 19973 1058 19999 10¥87HA FHE 7713 AAWEw
FTARESF AP sStYAFFF AAY 2AHA F2 AU

1. FAAR: o] dFdle (F)TIFRY ANER} (F)FFEEFRY THE TANF
Foz FE O]&eAT o]ES o8 ANPo2FEH £33 ZAE HEY F dEVHE
HAAstnA olg FF olfdd (F)FF¥EFRS FR-10003% Stopia, dEolH FHsto
A #E 1 Y+ Dantos? 7HAE7E F7bsto] AEE FYA o8 F59 FA= 7
fAxd AT FAE 11U dAFS 7UF F ¥z 2T A plastic Tl ¥
ANgol] o] 4" wr7x 3CTZ ZHE YAz BA3ATH

2 FRAL APFPE THEEE AW AAHIAE 9 em petri dishel F&A 20
& Zn AHEd FAE HED 0¥Y wEoz x4so ”L"P‘] 27L& |aACdA
3~4 cm Zol2 HFo] o] FojX 1 glo] WolNH L ol F Fxzd HFHE e
A 30T #eez2 Y. dolAgL Held FAE A4 F sprayer® o] §3h
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FTA7F e FEE F4-Y FER 19 28 £EE FFHA.
¥E Bt AF ALY AAF, A4, 23N L 44959 P B 2 19
Zovl SH% AFol Ue © dISEFAM ve BF Hoj7t 3~4 ol TS )
HEol oj2id AN AFE FAE e AR ¥ & o] APHANE wo}
ANge g3eda AAHAUD. 718 BolA 8 & ISTA rule®of £3to] dAlstdct.
A FAANYE 2YHe7] A4F ANE EZEUE A Y PolNYS $39 =2
¥ HAAHZAAE o83t AYUTE ¥&FFe A4 AN £HLH SEAA
F2 YUY EFEEE NEL £ EAo AEZ AR 32F plug AR z
celld H2d F2 14E HFE F 1049744 dd 2888 2A8AY. $£2BId: e
7t 3EY FEE FAT F UEF 1Y 28 A5 E o83 BFHUYG. 28 3
°of fEZd vt 9¥E FAs A APte 2Hs dolE A AYL PPt

3. ZARE R ZAMEY: 20 1 m oY EEZF A& WolMZ S oY 2AE A
Ag F Zoldz gAY FHEEL FB7 28l Ao 43 AT RE V)

To2 vjd ZAE F XTFEHEL2 AU

4 FEY AUg L ey
b g Ad A Awy 4PAY

D A4 x3z2d 4% £39 334 2448 2go) 829 o7} Y ERdE
H4d 4 Aerte AESTA ANGAT. A FUSE 100%01A] 35, 40, 45T &2
o 37 HIYRE HEE MEE 3 T= 6U AN xdHAS ANGATL x5
# 2l accelerated aging test'st 2ol wicto] 22 YA ojAE w2&e rafe Yo
Ag ¥ Y2 AAsNed, =ixest Bd FRE 30 350 ALAAE @
% 30T HAEHM B2 ol Y e FHHAT)
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Fig. 1. Light spectrum used for pre- or post-sown seed
treatment of bottle gourd.

2) @8 AHao g wopg: BHFHo] 718t A& priming, GAs £E AL A7t F
uto] Wol &2 FANY # YE7tE AASnA priming MelE FEE7E HE o FolA
A e S KNO; 0 (E@EHE), 50, 100 mMdll 0 (EREH), 1, 2, 393 A A 8o o}
¥ 58939 GAs Age 0 (E&EA), 001, 0.1, 1.0 mMell 0 (ERH), 1, 2, 349 3
A F LolNYL FRaAAT £ A2AYE 149 FHF AW FAE AT
Yo Wol B (o] $jol EMo] AEE AL 47 cm x 37 cm x 8 cm 9| plastic F#
Lo B F 288 8L FIFHAM AYE YAt ALAHE 3T ALAZn
of 3F £E 65 ALAAE JEAY £E VA ¥ HREE SEEY QAR 7
Balo 132 BolAY S —1‘-535‘}?13“1, AeA 71 @58 + e 7tE AR



HRE ®Efl Ee 1, 2 3579 ALHYE Jletdd 13 NEH 9§ $Eoz 2% Ay
< Ty

U 24 APz 4YAY |

1) AL&AYF priming £E GA; Heo] B2 Dolg: HLAYE ojAte] © g Mg A
BF 1A A2AY NPeA =28 FF ZHQ 3T 3573 AAsQt. ALy 3o
priming ¥ 2 & KNO3; 0 (4&5E#), 50, 100 mMell 0 (R, 1, 2, 343 AN F wo}
ANEE FHRAT FH ALAY Fol GAs AdE 0 (EH), 001, 01, 10 mMol 0
(ERED), 1, 2, 397 AAR T LolA gL F3ystgrt.

2) Priming £ GAs Ad¥ ALAee] e wolg: NS slebe £A47 e 2
obdl X FFE AL A7) NPFE shHe HAEME Aoz sagc
Priming 2+ KNOs 0 (%), 50, 100 mMol 0 (2H), 1, 2, 393 AN sgon
GA; X8l 0 (#EH), 001, 0.1, 1.0 mMel 0 (BB, 1, 2, 397 718tAct. Priming &
£ GAs 27t 1%l FAE 3T 35 AeHUAS NG F HolAY e 493}
.

. BEd EAAY 4HNY

D Hd A dolexe] JP2A: 47] AYHE A4 priming, GAss 4L X
Aold E29 wobgol g ARt Bolexo wWet W =S 2HGut 28
Tl 147 AR EAY, 100 mMe} KNOsoll 197 AR & £ 359 HexadS 78AY,
001 mM GAsel 192 AR 3, 359 ALAYD 748 4NZ 72 - A & woles
g 15T, 0T, 25C o) JIZ 2HsA BopA YL AT},

2) BAS F AN AAANY: & APFEe] FiH7] o)d 19 124322 Fo] A



gE Qo BF7)7 Botel] Fgg mA AoE o= 19 FAL AFE A}
A xdst 7Hg @ AeNel wvl 297 AAY, A4R, 2403 HEE FEEe |
d 8AZ, 12M1Z, 1641302 28 - A F ol FE YA

3) BEA AN AP2AY YotF o) W 4P A7) AYFEQY A B
Bolg AYoM £2¥ priming, GAs 2 A2 A HHFAAM %F F AdHe 32
o gste] Gl At FHARA FAHAA A A& sehA B2 HRE RE
B, 3% A4LAAE 7 XS KNO; 100 mM EE GAs 001 mMel 193 FAF|AY,
Aexed 71g 412 HF3A HPE FESHAL B#F F, F Lo|RF 1Y 14A
A%, ANF, 23033 HRE BEEY 4] FAXHE 718tRA BoNFE I3
At

4) HFA AA KEE 2D HANY: FAY 28Y Zo|7t dEAH BE Wolkd A
YolX 2% priming, GAs 2 AL A2 HFAA dFg vAestE HLsaR
ANSAT 5T 69 =gAsAY HesA ¥ FAE 100 mM KNOsel 14zt
priming3tA W, GAs 001 mMdl 193 A eAY, 35 A2A & 7tehe Foll priming#
GA3 ATE 19, ALAgdAe Tr 297 19 12004 43, H 4%, 244334 H
BE BREcZ T8 - A § oAy e P Aq.

g FAAF A2y 4RANE

) A3 Azubd ARG 47 A8 SE3E FAAdEA 2 de gl
HAHYGAE AP 2AE Brbd BFAAY A BE AVNARE Ase AYFA
8 Az7} WA o] FojAot & Aot wWAM BzF HMF ZAZ Pfr/Ptot ¥l &S X
JozA ure o}, YE ¥ FUEE FINL F UAe RAont. $4 HAH A=W

ARy $iste 3T 3% A2AAE st FAE GBEAA BTAM Ax}

Lo
=

3
AA



Held $£¥247] (MB 300, Ohaus Co)& ol88tal 2412t d o2 e #4543 W3
& 2As oA 4% WH2ZYY 24N 39 5322 NS} e AR
BTN 1242 228 FAG dYLT] £88E AZNLE ol f3to] 3BTAA 59
2 AZE FAO) olg g WEL - EAFAG

2) AxF XRE P44 Az WU AxF FAANYd BE Pdolg WE P
2z AASAY. 3F3 ALAYE SANRSIH T FAE 59U 30T 204 Az
Ad, 84 FERIANA F2 Atz Q& FELF QA 35T 2443, 50T 24
AlZE 70T 72Ae2 228 HAHo2 FeAdle WHoE AxFAY, 12AFL
FHTo JAG F 0T 12AF 32 MEE HRES 342 A= Adde T
243, A4%, 2447 4 HEE BRE2 348 FEIF 1Y 12/34 39 £= 5
Azt A& 7t F LolNPE FYHAY.

3) Az BoreEe YT FAAY Fol IAHoE AzE FRY obr}
wol2 o] 9dtd PFgE WEstE FHI}RA AT 3T 3FF A2AYF FA
g A7) dzAgezRe =&Y HAZAAQ 35CAA 12A12F JA3FE Bt dxA
A A ALAsL ojFojR oy AxHA B FAE 15T, 25C, 35C FoA @
oA P& +g3tAdt.

4) dz ¢ ol RAAF A= Ay 4% 5 22T Eo Pl FRI= B
29 %L Hostna AAHAY 3T 370 ALAHE FAE A7) Ao LA
¥ A 32PUA 3BTA 594 32T o 1d 1249 FAF, 43 & HRE
MEREZ, BotAd e 19 12/ 343, A3, 2343 £ HRE KRRz Az
FEE JZF FFE FE - A F LopAFE FY3{AG.



5 AZE ARWY 44 AR 24N = 32PYL SUsA AN s
QA SE oA e NARH} LAEE A&Holof & HAolch wety BHFAH FAA
o me st P71 A4E ¢ AE/HE WAHnA 357 AN £A4USH F
#o) £ BANEZ EXE 0T FeolM 547 E= FRYAN Pt BH L2549
ol BTN 24A3H, 50THN 4N OTAAN 72A%e2 58 YAHOZ 44417
£ wgoz dze o 19 12429 3N, AP, 234 E= G4 FIL 7
- APsgn. A FAE vd2 YEso Yol g 3T AL EE ALd Z74 u
PAAN AZAE 1, 3, 549 Foll PN S sHstq.

ol 47 Zvds 4ANY

1) KOH 2 acetone HlEAIW: ZAAsAZA o7t Y& Ro2 nu"a A&
KOHS} acetoned I3l HolA ¥ & 488ttt et duAge Fato 43Q ¥
9 KOH 5% 5, 10, 2083 FaA& A3 AU, acetone 10%°] 0, 30, 6023 FAE
AAR F BN YL F95ch

2) v dsgtAld & wol&: KOHS} acetone 2o M adst AL 7dHE
acetonitrile acetoamide® Z7tstdl MalAlYe A KOH 5%l 10%, acetone,
acetonitrile, acetoamide® 2z AP P} fHANFE T3 dolF ZAA 10%8 4l 60
27 29A8E e 993 A9 AAME FAAL & Y& A2 JdHE
HeAalg 718tA AU A | EE 3FL A2AE AAG Fo BofNPE 5
3.

3) FUASF Aol BE Yobg: HYNY ANAR} § FAEF A G

ZZoE AHL"Y & A=ENE FEHuAd L£A0EH FF ol9e]l FR-1000, Dantos,
Stopia ¥ 7MREZNS 4E3 ¢ F715tqd HAgAYe HHAAA KOH 5% 10¥ E&
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acetone 10%°] 60%3 FAE F 7] AQIE g 2ol ALAHAE 7HpA EAU |,
33309 ALAYE AAY g NP S FA}A.

4) THAF Ao G2 Wolg: 7] AYe] A3 FAAY Fo A&AdE ssdA
whe) wol, $EEE ¢ FIEI MY FAERT. 221} acetone T A A2 Ast
o Zyd FgH5H9 e HYFo] dFez REHUY FHUEHY RaHe o A
dAoe LoldAEAol EAY T o] HAL T o& AAFL2ZA AAFHA
% A7 golgd o)zt Ae7tE FAY Yart S Aot Mg ang msotsn
A A7 F9A38 AgeAA g ZAFst e He2 Jeld acetone 10%9] 60#7 9
Az Ad F 22 £EE 1AL AHFAY A F& Aoz TR WA
€ S

vl BFH FAA ZIAY: o9 AAE o &3 W HFH FAANY P
10% acetone EX acetonitnled] 1At FH A3 1ML F/HS AY, 1F ALA, 3
5CeA 1241t A MFE ZARIAA A2 Agste FAolt olad ANerHo| Lot s
< F3ANE F JevtE AEFIR SFAUER THE FAARER 39 FHARSY A
ZAYE Adsne o4 HFH FAAY ZI¥H FIA FAMAE M F ol
NEe& $398At. T3 A3 acetone E acetonitrile 10%°] 602, KOH 5% % NaOH
10%9) 242t 1022 LAY d2F2A4 FHRT 192 AAse Az, A2A
T FAANY F A B ANRE 2AMEAM Axde AR FESFAC

AL AEF FAAMEA wUE TFEEE vin

1) 2% EAAY) Be ¥PEAES NI Bol YL Tl $EEY ¥ FUYEE ¥
ANE Aoz AqAEHE FAALFAM HFH priming, GAs, A& R FHES N 7
2 XA2dE S sy A% AAHAS. PrimingS KNOs 100 mMel 19 A& F
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320 AeAE 75T, GAE 001 mMol 193 MA@ ¥ 359 AAHE 7Had
2, AeAgE 3T 35 Adsgon, Fuds AU acetone 10% 603t 94
g8 & 1A ANE Oe 159 ALHAS et 32F plug SR FFE 3 3
3 108%74A £8&S AN

) H7 AN HE TP SEFAA AL FFRF 192 AW £
A A7) NYYRoRY £29 BEA EANY] 2YE Fiad AR FAL
TH2PLL T }A 32A FANY 2YFoie] HE 10% acetoned] 60
Ne), S5 14 AH, 1270 ALAYE /1P Aol ARE AR P& A} BT 3
ABlA 1207 AZF A2 FEaa ZFEPLL 2AEA |

3) #o] e ZA9 ANYR¥d Be ¥FEP: AFIE/ LAHAUAY FHAY
P 502 ¥Yo] ¥ EFAAE o4 £EE FANIE ¥FEELE wdT UE
Ae AZe7] g3t ANSHADG. =HAPEe 47 =HAPAA =FE vl 2ol 46T
o 6Y7 APE FAE FFFA 19 A FAY =HAYHA G FAE 7]
Nge BE2H EAA ZYUZ 10% acetonedl] 602 FHAAS}, FHT 149 A
3 170 AAE 1 F $RAYE FHse] £d&E A

4) 2R AN 2Yste] RHE AY: A7 #FH FAA RYHE S
A FA7 dYSEFNA HEotserte AR SANE, 7, FR-1000, 2=
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Fig. 2. Effect of aging temperature and its duration on final
seed germination (A) and days to 50% germination (Tso,
B) of bottle gourd (Lagenaria siceraria Standl.) cv.
FR-yongjadaemok (A) and FR-kunghap (B). Aging
treatment was done by the accelerated aging procedure
(Delouche et al., 1973). Bars having the same letter in A
or B are not significantly different between the mean
values of aging temperature at LSD.05.
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Fig. 3. Individual treatment effect of priming, gibberellic acid
(GA3) or prechilling on final seed germination (A) and
days to 50% germination (Ts, B) of bottle gourd
(Lagenaria siceraria Standl) cv. FR-yongjadaemok (A)

and FR-kunghap (B). Bars having the same letter in A
or B are not significantly different between the mean
values of aging temperature at LSD.05. ‘
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Table 1. Effect of priming treated after chilling on seed germination and days to
50% germination (Tso) of bottle gourd (Lagenaria_ siceraria Standl.)?

FR-yongjadaemok FR-kunghap Mean
Parameters -
Germ.” Tso Germ. Tso Germ. Tso
Concentration (mM; C)
0 7.7 2.89 879 223 82.8 2.56
50 739 301 75.6 334 74.8 3.18
100 755 3.38 739 3.65 74.7 352
LSD.05 ns 0.25 3.7 0.17 35 0.20
Imbibition period (days; I)
0 88.0 2.14 94.3 2.26 91.2 2.20
1 80.3 2.80 85.8 2.36 831 253
2 73.1 3.46 75.7 343 74.4 3.44
3 61.3 3.99 60.8 4.35 61.1 417
LSD.05 6.4 0.29 4.3 0.20 41 023
CxlI ns ns *% *% *% *%

/ Seeds were primed with KNOs at 30C and darkness after chilled for 3 weeks at 3C.
? Germination rate on the Sth day after sowing.
ns, ** Nonsignificant or significant at 0.01 probability, respectively.



Table 2. Effect of gibberellic acid (GAs) treated after chilling on seed genmnatlon
and days to 50% germination (Ts) of bottle gourdJ

FR-yongjadaemok FR-kunghap Mean
Parameters
Germ.’ Tso Germ. - Tx Germ. Tso
......... % Mday..., 7 - -"'day--" RO Y. dav
Concentration (mM; C) _
0.00 799 297 916 2.27 85.8 2.62
0.01 815 290 92.3 2.21 86.9 2.56
0.10: 81.1 2.62 916 2.22 86.3 242
1.00 78.2 272 90.5 2.24 84.3 2.48
LSD.05 ns ns ns ns ns 0.10
Imbibition period (days; I)
0 88.0 257 88.0 2.26 88.0 241
1 809 3.31 93.3 2.28 85.8 2.79
2 74.2 2.20 925 1.74 845 1.97
3 77.6 3.13 92.3 2.67 849 2.90
LSD.05 6.7 0.31 31 0.13 38 0.12
CxI . ns *k ns * ns *

’ Seeds were treated with GAsz at 30C and darkness after chilled for 3 weeks at 3C.
? Germination rate on the Oth day after sowing.
ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probability, respectively.
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Table 3. Effect of priming treated before chilling on seed germination and days
to 50% germination (Tso) of bottle gourd (Lagenaria siceraria Staridl.)*

FR-yongjadaemok FR-kunghap Mean
Parameters Germ.” T Germ. T Germ. T
........ % dav 7 - dav [ -~ dav
Concentration (mM; C)
0 85.2 1.63 89.7 1.55 874 1.59
50 849 1.70 88.2 1.56 86.6 1.63
100 35.6 1.70 89.7 1.54 87.6 1.62

LSD.05 ns ns ns ns ns ns

Imbibition period (days; I)

1 85.1 161 90.0 155 876 158

2 84.1 171 89.3 154 86.7 1.62

3 86.4 1.70 88.2 1.56 87.3 1.63
LSD.05 ns ns ns ns ns ns
Cxl : ns ns ns ns ns ns

! Seeds were treated with KNOs at 30°C and darkness before chilled for 3 weeks at 3TC.

? Germination rate on the 9th day after sowing.
ns Nonsignificant between the treatements or no-interaction between the two
treatment factors.

3 A FFo| wold nXE EAFRE FASnA ALAY By 297 F4F,
AAY 2HAFL 19 8 12, 16417 ZAAY, BIZT G4 FAHZ T8 - A
d F woA g e 9% AR E 59 ok A4 F 57X woped HNH, AHA
3 2= dANE v&dgoy 2HAF AYe ol A Hstd W FH A
A % 5974 FAYAITo] ol AFE Polgo| FAHUCT wetA Bopg FFS AR
FAANYE Aol AW Z$E fYsiyd FAADFTY 2ANFE AP FAAY
o e FF HAe Yasidn & F Ut

A7) priming, gibbrerellin, A 2329l 7 Axns} wolF Fxydol WstgozM WU
HE2e PR FH5 197 AR, KNO; 100 mMell 142k priming A2, 0.01
mM GAzol 197 HA, 3579 ALAeE 71E F Lo dF 4G, HNY, 2343
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Table 4. Effect of gibberellic acid (GAs) treated before chilling on seed germination
and days to 50% germination (Ts) of bottle gourd’

FR-yongjadaemok FR-kunghap Mean
Parameters
Germ.’ Ts0 Germ. Ts0 Germ. Ts0
P - day ..... JSS 7 - day -7 — day
Concentration (mM; C)

0.00 89.9 1.68 89.7 164 89.8 1.66
0.01 90.6 1.60 90.0 164 90.3 1.62
0.10 914 1.63 90.0 1.64 90.7 1.63
1.00 90.2 1.86 90.0 1.63 90.1 1.74
LSD.05 ns 0.13 ns ns ns ns

Imbibition period (days; I)

1 90.7 1.71 89.8 1.63 90.2 167
2 ’ 91.2 1.72 90.0 1.65 899 1.68
3 89.8 1.65 90.0 1.62 90.6 1.64
LSD.05 ns ns ns ns ns ns
CxI ns ns ns ns ns ns

! Seeds were treated with GAs at 30T and darkness before chilled for 3 weeks at 3.

? Germination rate on the 9th day after sowing.
ns Nonsignificant between the treatements or no-interaction between the two
treatment factors.

FFA FAAYSG BFF FANE D FEH L] o] (F 6) olE =A4HH AL 1
¥ 59 2o ol #FH FAAY AT BolF Folxe xHMBPe YL
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Fig. 4. Effect of presowing seed treatments and germination temperature
on seed germination of bottle gourd (Lagenaria siceraria Standl.)
cv. FR-yongjadaemok (A) and FR-kunghap (B). Water, priming or
GA3 treatment was soaked a day in distilled water, KNO; 100 mM
or GAs 001 mM under 25 respectively but priming and GAs;
treatments were done after the prechilling lasted 3 weeks at 3T.
Vertical bars indicate the values of LSD.05 to compare the mean
germination rates measured on the same day.
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Table 5. Effect of light quality treated for the last two days of 3-week
prechilling and its daily duration on seed germination of bottle
gourd (Lagenaria siceraria Standl.)’

Days after sowing

Parameters
3 5 7 9
% germination

Cultivars (C)
FR-yongjadaemok 74.1 818 84.6 86.1
FR-kunghap 95.9 98.0 985 98.5
LSD.05 23 1.2 14 14
Light quality (L)T
Red 86.6 90.8 916 92.2
Far-red 81.1 38.6 91.2 91.7
Blue 84.3 89.7 91.8 924
Dark 879 90.7 917 92.7
LSD.05 32 1.7 ns ns
Duration hours (I)

8 82.2 835 91.0 92.3
12 85.0 90.3 916 925
16 87.7 91.0 920 92.0
LSD.05 2.8 15 ns ns
CxL * ns ns ns
CxlI ns ns * *k
LxI ns ns ns ns
CxLxlI ns ns ns ns

! The seed germination tested at 30°C was measured on the Sth day after the
prechilling done at 3TC.

T Treated 12 hours a day.
ns, * ** Nonsignificant or significant at 0.05 and 0.01 probability, respectively.

WoleEsl H@Y 129 0TAA Wolgo] & 47 FAE 37t E: HYIEI
AAel FUARR Aol T2 AMHIAA o|Foix7] W] 1~24 SH/E AY
39 o]g ZANFE AL LolHYT ¥ 4 Utk VW NEF FANAZA ¢ E= F4
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Table 6. Effect of presowing seed treatments and postsowiﬁg light quality on seed
germination of bottle gourd (Lagenaria siceraria Standl.) cultivars’

FR-yongjadaemok FR-kunghap Mean
Parameters

Germ. Ts0 Germ. Ts0 Germ. T50

By o day- - % -day- - % ~day~
Presowing treatment (T)’
Water 75.6 191 71.0 3.10 73.3 2.50
Priming 74.9 2.50 74.5 2.70 74.7 2.60
GA3 79.4 2.19 8.9 1.74 82.7 1.97
Prechilling 89.0 2.58 938 1.76 914 2.17
LSD.05 43 0.15 2.2 0.20 2.3 012
Postsowing light quality (L)7
Red 93.3 175 97.0 195 9.2 1.85
Far-red 415 3.94 396 3.56 40.5 3.75
Blue 89.4 181 924 1.93 90.9 1.87
Dark 94.7 1.68 96.2 1.87 95.4 1.77
LSD.05 4.3 0.15 22 0.20 2.3 0.12
TxL *k * % *% *k *% **k

) The seed germination was measured on the 9th day after the presowing treatments.
"? Water, priming or GAs treatment was soaked a day in distilled water, KNOs 100
mM or GAsz 0.01 mM under 25°C, respectively but priming and GAs treatments
were done after the the prechilling lasted for 3 weeks at 3TC.
1 Light quality was treated for 14 hours a day under 30C germination temperature.

** Sijgnificant at 0.01 probability.
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Fig. 5. Effect of presowing seed treatment and light quality
treated after sowing on final seed germination of bottle
gourd (Lagenaria siceraria Standl) cv. FR-yongjadaemok
(A) and FR-kunghap (B). Water, priming or GAs
treatment was soaked a day in distilled water, KNOs 100
mM or GAs 0.01 mM under 25T respectively but priming
and GAj; treatments were done after the the prechilling
lasted 3 weeks at 3T. Light quality treated after sowing
was done 12 hours a day in all the treatments except that
treated for the last two days in the prechilling treatment.
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Table 7. Effect of presowing seed treatments after accelerated aging and presowing
light quality on seed germination of bottle gourd

Days after sowing

Parameters I 2 3 4 5 6 7 8 9 '°
% germination - day-
Cultivar (C)
FR-yongjadaemok 02 308 485 599 669 713 741 761 713 264
FR-kunghap 01 377 497 607 680 727 1760 781 788 287
LSD.05 ns 19 ns ns ns ns ns 18 ns 009
Aging treatment (A)’
No-aging 03 598 730 794 818 832 844 8.1 . 860 181
Aging 00 86 252 412 531 608 658 692 702 370
LSD.05 0.1 19 21 22 19 20 21 1.8 1.7 0.09
Presowing treatment (T)’
Water 03 301 447 576 632 673 T00 717 727 269
Priming 01 340 474 560 650 703 749 776 787 299
GAs3 00 321 478 588 661 705 731 748 757 280
Prechilling 02 405 564 688 755 799 824 844 83 253
LSD.05 02 27 30 31 27 28 29 26 24 013
Presowing light quality (L)7
Red 01 358 504 622 687 729 758 777 790 269
Far-red 03 324 466 573 645 683 705 725 734 275
Blue . 01 314 473 584 663 714 755 713 782 28
Dark 01 372 520 633 703 755 786 810 818 274
LSD.05 02 27 30 31 27 28 29 26 24 013
CXA ns *x *xk *x *% *k *k *k *k *%
CxXT ns  ¥x* *% ns ns ns ns ns ns *
CXL *% * ns *% * % * % * * ns ns
AXT * ¥ ns * ns ns ns ns ns **
AXL ns ns ns * ns * * *x *k ns
TXL ns ¥ ns ns NS ns NS NS NS ns
CXAXT ns *ok *k . kk *k * ns ns ns *ok
CxXAXL ** ns ns ns ns ns ns * ns ns
CXTXL ns ns ns ns ns ns ns ns * ns
AXTXL ns  **  *% ns ns ns ns * ns ns
CXAXTXL *% *x * *% *k * ns ns * *%

! Aging treatment was done 6 days by the accelerated aging procedure'” at 45C.



~ Footnotes contmued from Table 7.

’ Water, priming or GAs treatment was soaked a day in dlstllled water, KNO; 100
mM or GAz 001 mM under 25T respectively but priming and GAs3 treatments
were done after the the prechilling lasted 3 weeks at 3C.

t Light quality was treated 12 hours a day in the whole treatments except that treated
for the last two days in the prechilling treatment.

ns, *, ** nonsignificant or significant at 0.05 and 0.01 probability, respectively.
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Fig. 6. Change of seed moisture content to drying hours (A) and
effect of drying period (B) on seed germination of bottle
gourd cv. FR-yongjadaemok and FR-kunghap. The 3-week
prechilled seeds at 3C and darkness were used for the
desiccation of 35C or the germination test after it.
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Table 8. Effect of drying method, light quality and its duration enforced during drying
on seed germination of bottle gourd (Lagenaria siceraria Standl.)

Parameters Days after sowing
1 2 3 4 5 6 7 8 9
9 germination - day

Tso

Cultivar (C)
FR-yongjadaemok 03 504 743 802 828 844 8.1 877 886 259

FR-kunghap 06 258 967 981 988 989 989 990 990 228
LSD.05 0.1 17 15 16 13 14 11 10 09 016
Drying method (D)’

T (control) 00 278 8.8 838 902 912 923 933 940 256
T, 05 453 869 900 917 926 932 938 942 224
T 09 412 839 887 905 912 920 928 932 249
LSD.05 0.1 2.1 19 ns ns ns ns ns ns 019
Light quality during drying (L)

Control 00 278 8.2 89 903 911 923 933 940 250
Red 05 397 8.3 891 909 919 926 934 938 241
Far-red 05 386 851 89 903 913 921 927 932 247
Blue 06 422 8.1 832 99 918 928 935 940 242
Dark 06 423 8.0 898 915 921 928 937 941 236
LSD.05 0.1 27 ns ns ns ns ns ns ns ns

Light quality treatment period (day; P)’

Control 00 279 8.0 839 905 912 923 933 940 249
0 15 398 867 902 916 923 932 939 942 239
3 02 438 849 830 909 920 929 936 940 241
5 02 410 845 886 902 91.0 917 925 929 241
LSD.05 0.1 24 ns ns ns ns ns ns 12 ns
CxD *k *k ns ns ns ns ns ns ns *k
CxL * *x ns ns ns ns ns ns ns ns
CxP *k *k ns ns ns ns ns ns ns *

DxL *¥ %k NS ns ns ns ns ns ns ns
DxP *ok *ok ns ns ns ns ns ns ns ns
LxP * ok *ok ns ns ns ns ns ns ns ns
CxDxL *k *% ns ns ns ns ns ns ns ns
CxDxP *% *k ns ns ns ns ns ns ns *ok
CxLxP *% ok ns ns ns ns ns ns ns ns
DxLxP *% *% ns ns ns ns ns ns ns ns

CxDxLxP *% *ok ns ns ns ns ns ns ns ns
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~ Footnotes continued from Table 8.

‘At darkness, Ti (control) and T: were dried 05 day and 5 days at 35C respectively
but Ts was done under increased drying temperature from 35C of the first 2 days to
75T of the last 3 days.

? Control was dried only 12 hours at darkness as the above T but the other
treatments were done 12 hours a day during its treatment period.

ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probability, respectively.

ZAEAG AHE 2R F 1Y LAY ANF, B4, 2893 SheA Ll
A golge $98 Ao 39 73 2ok AxAHe) BYel WA Lol 2
Mg Az Yol dyhon 1 Yue We APt Axce Yol YE Gz
AZY 34 PAES} 2 Aoz Ytht wEAE AZARRcHe BolhAolH Sl R
B2 9Ygol A0T ¥ 4 Utk web HFW SRV L0 AAND A RER Ng
FoAZ & e Aol vgo] B 52 o148 BB EOD, olo] Fae A =

AR o4V Yol Yok dBEE US Y4 & AL Aoz 2Ny gE
o olo] thstel 2% AUT HEI} o FoiHo} @ ol

O

filo

rir

Table 9. Effect of drying under red light illumination and germination temperature on
seed germination and days to 50% germination (Ts) of bottle gourd
(Lagenaria siceraria Standl.)’

FR-yongjadaemok FR-kunghap Mean

None”  Red drying None Red drying None Red drying
Germ. Tw Germ. Ty Germ. Tx Germ. Ts Germ. T Germ. Two
...... % — day. %,‘.. day .N% day.. ,‘% day ~(% day %” dﬂy‘

Germination
temp. (C)

10 760 833 750 607 8.0 456 860 463 810 645 805 535
20 840 254 830 240 890 160 930 158 865 207 830 199
30 91.0 176 950 160 930 157 970 155 920 167 960 157

LSD.05 114 034 99 04 43 004 56 035 54 015 50 025

’ The seed germination was measured on the 9th day after the 3 different germination
temperatures were given at darkness.

’ None was not dried after 3-week prechilling at 3C, but red drying was done 12
hours at 35T.
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Effect of light quality treated during desiccation and
germination on seed germination of bottle gourd cv.
FR-yongjadaemok (A) and FR-kunghap (B). During
desiccation of the 3-week prechilled seeds at 3C, red and
blue light were illuminated only 12 hours, but during
germination the light treatments were done 14 hours a
day. Vertical bars indicate the values of LSD.05 to
compare the mean germination rates measured on the
same day.
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Fig. 8. Effect of drying under red light (A), storage temperature (B) and
storage period (C) on seed germination of bottle gourd cv.
FR-yongjadaemok and FR-kunghap. Washing and drying were
done a hour in tap water of room temperature and 12 hours at 3
5T, respectively. Vertical bars indicate the values of LSD.05 to
compare the seed germination rates measured on the same day.
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Fig. 9. Imbibition period effect in seed-coat softening with potassium
hydroxide and acetone on seed germination of bottle gourd cv.
FR-yongjadaemok (A) and FR-kunghap (B). Seeds were immerged
into 5% solution of potassitm hydroxide and 1026 solution of acetone
at 30C and darkness. Vertical bars indicate the values of LSD.05 to
compare the mean germination rates measured on the same day.
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Fig. 10. Effect of chemicals used for seed-coat softening and chilling
period given after the softening on seed germination of bottle
gourd cv. FR-yongjadaemok (A) and FR-kunghap (B). Water and
potassium hydroxide treatments were done a day with distilled
water and 10 minutes with its 5% solution respectively but
acetone, acetonitrile and acetamide were done a hour with their
10% solutions. Vertical bars indicate the values of LSD.05 to
compare the mean germination rates measured on the same day.
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Fig. 11. Seed germination of 6 bottle gourd cultivars as affected by chemicals
used for seed-coat softening, potassium hydroxide (A) and acetone (B),
and chilling period after the softening treatments.
potassium hydroxide treatments were done 10 minutes with 5%
solutions and a hour with 109% solution respectively, but chilling
treatment was done at 3C after the softening. Vertical bars indicate
the values of LSD.05 to compare the mean germination rates measured

on the same day.
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Fig. 12. Effect of washing done after the seed-coat softening
treatments (left-sided) and drying under red light
after the washing (right-sided) on mean seed -
germination of bottle gourd cv. FR-yongjadaemok
and FR-kunghap. Washing and drying were done a
hour in tap water of room temperature and 12 hours
at 35C. Vertical bars indicate the values of LSD.05
to compare the mean germination rates measured on
the same day.
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Table 10. Effect of chemicals used for seed-coat softening and light treated during
desiccation on seed germination and days to 50% germination (Ts) of
bottle gourd (Lagenaria siceraria Standl.)’

Chemicals for seed coat softening
Parameters Water” . Acetone  Acetonitrile KOH NaOH
' Gem. Tsx Gem. Tw Germ. Tw  Germ. Ty Germ. Ts
T, P - % day~ =% ~dav- -9~ ~day - <% -day -

Cultivar (C) A
FR-yongjadaemok 82.0 1.53 975 1.36 955 145 940 181 915 205
FR-kunghap &5 165 985 146 98.0 153 910 174 870 1.72

LSD.05 ns 0.06 ns - ns ns ns ns ns ns 008
Light treated during desiccation (D)7

Dark 810 164 960 150 945 156 915 177 8385 197
Red 865 154 1000 1.31 990 142 935 178 900 179
LSD.05 39 006 23 015 26 0.08 ns ns ns 008
CxD ns ns ns ns ns ns ns * ok ns ns

' The seed germination was measured on the 9th day after the test at 30°C and darkness.

’ Water treatment was soaked a day in distilled - water, acetone and acetonitriie
treatments were done a hour into their 10% solution, and KOH and NaOH treatments
were done into 5% and 10% solution for 10 minutes, respectively.

Drymg under dark or red light was done at darkness and for 12 hours at 35T
after washing a hour in tap water and prechilling a week at 3C, respectively.

ns, ** Nonsignificant or significant at 0.01 probability, respectively.
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Fig. 14. Effect of presowing seed treatments on seedling
emergence of bottle gourd (Lagenaria siceraria
Standl.) c¢v. FR-yongjadaemok (A) and
FR-kunghap (B). Water, priming or GAs
treatment was soaked a day in distilled water,
KNO: 100 mM or GAs 001 mM under 25T
respectively, but priming and GAs treatments
were done after the chilling lasted for 3 weeks
at 3T, and in Soft + Pch treatment seed coat
softening was done with 1096 acetone solution
before the chilling. Vertical bars indicate the
values of LSD.05 to compare the mean

germination rates measured on the same day.
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Effect of drying and presowing treatment

proposed on seedling emergence of bottle
gourd (Lagenaria siceraria Standl) cv.
FR-yongjadaemok (A) and FR-kunghap (B).
Water and Treated treatments were soaked
a day in distilled water and followed the
proposed procedure except different light
regime during drying the treated seeds
respectively, but Drying treatment was done
12 hours under red light and 35C. Vertical
bars indicate the values of LSD.05 to
compare the mean germination rates
measured on the same day.
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Fig. 16. Effect of aging and presowing treatment
proposed on seedling emergence of bottle
gourd (Lagenaria siceraria Standl) cv.
FR-yongjadaemok (A) and FR-kunghap
(B). Water and Treated treatments were
soaked a day in distilled water and
followed the proposed procedure after
accelerated aging respectively. Vertical
bars indicate the values of LSD.05 to
compare the mean germination rates
measured on the same day.
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Fig. 17. Effect of presowing treatment proposed on
seedling emergence of bottle gourd cv.
FR-yongjadaemok (A) and FR-kunghap
(B) done at the Chinyang Raising Seedling
Co. Water and Treated treatment were
done a day in distilled water and followed
the proposed procedure, respectively.
Vertical bars indicate the values of LSD.05
to compare the mean germination rates
measured on the same day.
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Fig. 18. Seedling emergence of 6 bottle gourd
(Lagenaria siceraria Standl.) cultivars done
at a greenhouse of the Yonghyun
Agricultural Cooperative. Seeds treated by
the proposed procedure were sown into
32-hole trays contained with a commercial
bedsoil and measurement was done on the
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FAA 77 S5t F o8 AFA FA Ariee MEsaz MG SEBIRL
23g a%sd oo 2,

1. 279 298¢ AgHoz HaA7 7] A8 xaHde 45T 69T FEAASE F
oz ZAgYY H}E FET & UL A8 BEAHHAZE primingE 100 mM
KNOsol 197 ), 001 mM GAsol 197+ AA A 3T 353 AL E 3= A
o] ATAH A

2. ol4e weAAY 379 ALAHAA Lolgol 7HF EREY priming FEE
GAs 2T AeAE 718 A ALAHY7NE 3744 152 258 ¢ AU

3 ALAEE 718 ¥ priming EE GA; HE Aol A2AHE state ARy Fol
AeAYE 7etE Ao Lorg S YA oy A HlE 2FY B§ M ¢
7t FaF Aoz YEbET

4. 27198 A 2= KOH, NaOH =¥ acetoamide® T acetone EE£ acetonitrileo] &
FHo|gen NFPgEst 717+ 10%0] 6023 At Rol Lotg Bhopyt wWolA
2 FUYEE F7MIIE A2z YERt

5. wolg & acetone Mol H HeAe F5o} F¥ A ¥kov KOH AN =
23938 Fo] ALHYE rlaix ¥ A S @A dAHE Re2 YEHth

6. Acetone 10%°] 6023 £33 As g 718 ¥ F&=e HAAedE FXE
T AR AA 1F ALAYE hhe o] Reted FIMIAT

7. 2R F AZRAINA FE ARTE AZAY 3§ Pobgo] FUFHALH 3BT
AA 1207 AMFE ZASGEA AZAZ 73S ol FAHID TobAt wohAT

8 ¥P2HEL acetone o4 F¥ A} Fo 1F} H2HE state Aol AH
Be ZABIEA AzE o], FHFA A Aut fFA FAAY 2FPAE A
2 RN M FEEHA
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o ol4sl AuAUY E4EA AUE SN B 71FE ol 4@ BEH B FAA
g RYE 10% acetonedl 60 AX, FEE 1N A, 159 FLAd, BT 124]
2 AR 2ASEA Azste GAR Hggez aoun odd AL e
Wol, QIR L ZYE, Yoyt N@HAE 2L & Ue Aoz slgag.
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A3 A=o| ExpA 2| 7S
Ad 4 A

2 JetejA A& Aujrt FFTHOZ olFoA Ay deigA o Qs 7
OEL n7te Fdo] £37] WEd dF AFE FAHLE AHIF ARJHLZ o] FoixA
T 2FoI7) WEolct 2 255F0] FAPoZN AnFo) A&Hoz ZrbsA)
HEaAM AMLddE FYLE st dFAYE FALE Auist F&E3] Frksd 23 gl
ot e AuEAHo] olFA FUHUA A2 voprtm v FHHZEYGE 9
SR e L& Avsel A7 =3 R QM-SR ol 43tz gl

4745 285 WEY FEE F2 HFFLE oFoAn oy YRAGgM=
FEBY FHZ o|FX 1 vt 53 WE Fxe A AF #oHD = AYF
FTAZTAAM 7 vR7] B FE £= v EL ARl BE SHEAA FIA
€ Eol7] fstde Bop&o] F3 Wolrt FYFA o]FojAol & Hojrt ety ofn
@) dhe] ATl UdHF upsio]l WES KFHAMT Wol FR 28 ¢ FYEE ¥
NG 5 e gE3d FAAMYE BYsgtozy BAE g2 #4402 F YL A
ol .

GEAM BFH FAANYHE o9 o}, FEHEA £ FIEE FYAI7) A% Y
€ ojml HolA ARG upe} Zo] FrtHAH wh-gE BolE phytochromed AHjE Wt
I g5 A7 dEd # Ex 33 @HE Ao F2 FFE Aeld e AFAR
BFd FANHE F2 priming, T3 A, hormone HE Fol ¥AHo Fslojstoy}
ol2{¥ XN AF}E Lol YAHoz U3 BFo osld WsHE Aoz FA gl
o aY2z dolF F2AL AT F JFA FAALYE RYsste Ao dAYo| 3
& Holg

dEd #4Fd FANGE §F 4L 99402 2Hdo Ase AL
o 53 AU AgE FAAAM sFA Hert ol FojA 7] QR Hele] agsE /Y
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& W3 g3ty Wi ﬁ}% oo A& 5’-’%?& T 2ystes gAstodol & Aol
4. 3471 05 m Zol2 HEDE A2l SRA FAE AUFRD 2390 Be ¥
gol AsARD?. deby AudA BEL HFA FAAYE ZY3sy] Astde FA
ARt 2 4Fo] B HIF S o] k3o EFFstdof Y @PJJ'} AN
FE plug AN AEE F A4S Aol

A g7 W wol&g FAAINZ AT #FA FAANHRE BH BdE AT
o}% mlma o8t AFZE primings] WE ZHsF 2 21T Ao Oluoch 57€
300 mM KNOsoll 69zt gt eiol X Helstes Hol 748 aayoln 6d& 27437 Lo}
go] ZEg@aga dPoy, oy ARE FAZ FHE 44T L FEFH P 2
A7t Ackm mag wp Yo o)2) @ priming M2 BFT FAZANNE goio
o] FEREAEC] zgRe 2%z Jeyr] 92d* 3E3 FAA 2 2A primingo]
et A do] IAFHoE o]Fojxof & Aol

GA; Tt AeHast Wge wopd mAE IS FAY =¥ ¥A 9o
Edelstein 57¢ A E& 5%9 AdasEold B9 Bolgo]l & e TAU
gibberellin  $E7F En 299 AaFHgol Eeu sdddm  dAch. @A
Phytochrome©| giberellin §4&¢ ¢Edtte 7HAY tlalel Karssen® 2 Fabo] AL T
27 Aadg 7tstd FAY gibberellin §4& A8 Tolrt Fx - FEUdE S
AAE v Ak wabd SE3A AYH ez AYHE gibberelin £ AL At 9&9
wols FANA &£ AL Aoz 4=y ol distde W FEJ L.

s7 WEo B FAYL FEs] AW =AUz E BTN 6Y =S
& A9 wolrt WA GAHNUY w22 U@ Vg daE TAY FHeW WY ¥
dol g Aoz wuym Yo' Y o st Y@ wolge EE EE
wolnyZe #AZA thzA deuds oz ded g’ bty FA il
2 $E87] A% =FHAE AYAES SR T Y=o ¥ Aoz wudd

Aoz WEJ g o AFA T HolE AuistE Phytochromed 71%&



8¢ 4 Y= FAYE 2¥sel AW FANAS DYHPOA Yo}, 4EEY 2
FUEE PAANY & U Rolh 53 Ao 4592 At 4 FAE AR 27}
o &3t7] el ARHA FAAAE Foo] ¥7AANE 6% £Y £ A& Aol 2
Au 54290 WgesA BE 849 HPge) WY A7) WE ¥ 53
A5 2P B L FASE YRANY & UE e RYHE =2e7] Aatde
e 1A 29¢ AAHLR 2P YWY AYo] o FolA ¥ Aol

A2A As 2 Py

L ZAAR 2 Agsgd: Agels (F)FAFRG (FSRVSERAN 22 84 -
#9531 31: Super VIPS Romance’t A EFLZ o] 45t A2 wolAgolA g
FEHA AGFDPPE, ZAE L 2APEE 0TAN FAAAZF FHPE 19 124
2, 2ol EF BAYE 19 14N BG5S EaRoH ol2d AL AdanE 4
7) welA e wEs $UsA AU

2. %54 AUE 2 F9y
b d&AEE HA Ay dAAY

1) A3 Aging 2347 47 g =sxzle $U¢ PPz NEg FYsd
=AY E AYSEE 3B, 40, 46C F29 33742, AY70L AT FAY, 3¢ EE
647 GAEHAAN A2l g 713t Lol P F3YsAT

2) A3 Priming 443 Priming A2 d&9 o}l&e FHANZL F U&7t
stad AAdGch AeAddA) G FAE AYARE AL e Adsne 4
el priming A2l BYT WAooz AYL sA4AeH Aede xuNs X Yo
A& GAEIA KNO, 0, 150, 300 mMol 0, 2, 4, 6, 84 AT F Lo gL 49

oy
R
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3) #& GAs A2 BP4A: Gibberelin N2 A9 Wol& g YNNI + =7t
gastnzt AN A2AGgHA 4 FAS ol g% AL Adsnt A7 H9
GA; Hast S wyoz AYe 953 AdE GAs 0, 001, 0.1, 1.0 mMl 0, 1,
2, 3U7F AA#e] LolNPE FHIA

4) 24 AeAY BHAR BF A ALAHs A9 Lot g FINE F U=
2 Aesna A7) BHe o8 AYH Zo] 6AT FL FAE FTFHT AN F
AeAUE 7hetA FAU, 3F BE 637 ALAE MY F Lol
WIRE ®EEBT olrt B 232 EAH, 1, 2 3Fd ALA
598 wgoz Wl PL FYSAT

U 3F3d A 4349

) HA4 HEwdd golexe 4¥EA: Ay dEAYdA =&€ #HH priming,
GAS A& HAHAT7} Bole o] Wl wet ojYA 2P WE7tE FHRTA AN
s A7 weded 38 Ay dAAEoA =258 2 KNOy 150 mMel 2
A7 GAs 1.0 mMel 193 AXaAY, 13 ALAdw 718 374 A2 72 & 2ot
&5 E 15T, 20T, 5C Lo 24Hstd 19 1448 AEF2 ZAbsE A WolAl
& FYstch

9) BA5 FAYAD HANNG: 7] F2 NP5 FEAHE 1Y 1ALFLE A
go] SEgoy JAMY Azro] W] ek Foputge] WstHE e dxA 1O
mM GAs 197 AR ste 34 FA%, 4%, 29433} HEE KED2 14 8AZ, 12

N, 16AeE FE - AYE F LIPS ST
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3 #F A HF FAY 2 AAANY: T B0/ dgAAYE HF Ay
AZANENM =& € priming, GAst AL Ao HHAF] FF& A EsE gotst
1z AA AT FEANEFFTE 46T 6492 =32 FA EE =3xS A gL
FTAE FFT 6412 A, KNO; 150 mMoll 297 priming, £ GA; 1.0 mMoll 193+
AAGAY, 157 ALAGL 7t FAZ FESA A2AYoNE A2Ag @v] 297,
BAZE 199 A725 19 124209 343, AN, 299239 27 gHAE
7he F ot e Y

4) FAADET B W& Fopg: dPANPY HH2AQ GAs M9 GAs HEAF 1
F4 H2AE /e de FAxALE AAE7] dsted AASHT GAs AEE 1 mM
o 192 AAF}AeH AfF FAAYE A AR, HA%, 2HYFEF 479
FEE 1Y 12A 34 A A

5 HFH A AxAY wolF Ao e 9T Lopr|F wWaHE Jzo
471 2eAEe A3 AUy dAANYAN =549 priming, GAsSH A& Ao A7
Fol % mAertE FAsGnA AASAG FAE FHF 642 FA, KNOs 150
mMel 297t priming, £ GAs 1.0 mMel| 197 AA8AY, GAs 1.0 mMel 193 Az
& F 3T 1F¢ ALAAE g9 1Y 14N FNY, ANY, 25938 A,
W27 ¢AYZ Lol Pe Festnt.

o EAA Fo Az 44 Ad

1) AZ2A: A7) AP Bl FF3A FAAYRA AHHA o) AAHA
= AfY A s7bl RFAAY AN = 7] AS AsdE AAZA Az
WEA o)olzol Yk W FANEY ¥ AUY AZPYE WAy A% 254



of 192 FAY FAE BT FHUIN AZFVA 142 BFo2 AYH 4233
7| (MB 300, Ohaus Co)& o183t} ZA49 #42 WAE 24t oleid F+F W
3 7122 FANEY Ao Y5Foz HEotE N BTAM 647 AZF x4
dY2Ee] 225E BRADE ol§3o] BTN 582 AZF FRd) o w)
T - 24

2) 2T HEE YL AWy AxF FEAYY BE wolge] WIE 7y
szt Ao 153 A2x 2" Super VIPY Romance®) FEAEZE Z312 A7)
BT Zo] 35C F2oA 617 A2 YETF, BTAA 547 AzsAY, THE A
A Yale AF 2539 3BT 24M7E 50CTHA 2442, 70CAM 7242 58 3
FHoz FFAAA AxAINE 3 A2 AL gsid BHe g 7Hax @
T HEE, 1Y 124 3248, 43 24493 2 44z 39 £ 5972 A28 &
ol F & s 3Pt

3) AZHTS BoleEe FFTY: LMo/} A TAo] B2Y A9 AZS
7b gotd) vlAE QS FHstuA AASAT 47 AN 228 RF3H 43 33
219 1.0 mM GAsol 197 A F 3Co 1F ALAYS 748 FRAE 35T 64
¢ AEHE AXADF P} EE 15T, 20T, 25T ‘%}%.Qi TE3lo WdFoe =
AbetEA FotAH & e

A=
-

9 Az 2 Lo} AW AHe Fdd LI AV pol AW I} BE
F FoiAE B @et Lot Hel molEsE PARLA 10 mM GAsl 197 3
AR F 3Cl 17 ALHAE ¥ FA4E BT 6NUSY J4F T2 FYPE 24
UM Azetdch A2Y FAE 1Y 10T A4, 54%, 2449 B HEE BR
B2 34U AN g sUsdr.
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5) AZF AW HA: HH9 FAAY T AZWYS FYstd £ 73l
Agsttes o2 @ NaHst Bt A& olof B4 ¥ RHolg. wety s A
g9 A3z =29 FFH HF FAAIYY AW A&HE AEE AAIA 10 mM
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Fig. 19. Effect of aging temperature and its duration on seed germination
of muskmelon (Cucumis melo L. var. reticulatus Naud.) cv.
Super-VIP (A) and Romance (B). Aging treatment was done by
the accelerated aging procedure (Delouche et al., 1973). Vertical bars
indicate the values of LSD.05 to compare the mean germination
rates measured on the same day.
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Fig. 20. Effect of priming concentration and its treatment period on
seed germination of muskmelon (Cucumis melo L. var.
reticulatus Naud.) cv. Super-VIP (A) and Romance (B).
Priming was done at 25C and darkness. Vertical bars indicate

the values of LSD.05 to compare the mean germination rates
measured on the same day.
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Table 11. Effect of gibberellic acid (GAs) concentration and its treatment period
on seed germination and days to 50% germination (Tso) of
muskmelon (Cucumis melo L. var. reticulatus Naud.)*

Super-VIP Romance Mean
Parameters

Germ.” Ts0 Germ. T50 Germ., T50

....... L daV ) - dav R 7 - daV
Concentration (mM; G)
0.00 92,6 1.47 66.3 2.97 79.4 2.22
0.01 - 929 .1.40 69.8 2.17 81.3 2.78
0.10 - 948 147 69.4 243 82.1 1.95
1.00 93.3 1.48 80.8 2.16 87.0 182
LSD.05 ns ns 6.1 063 - . 32 0.32
Imbibition period (days:. ) :
0 96.0 1.64 84.0 1.61 90.0 1.62
1 94.8 114 81.2 1.86 88.0 1.50
2 . 922 149 69.1 3.35 . -80.6 2.42
3 90.6 155 519 “7 491 . 413 323
LSD.05 2.4 0.17 61 063 32 032
Gx1 * ns . *%x ok * %k *ok

' Seeds were treated at 25C and darkness
? Germination rate on the 10th day .after sowing
ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probability, respectively.
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Fig. 21. Effect of prechilling period on seed germination of
muskmelon (Cucumis melo L. var. reticulatus
Naud.) cv. Super-VIP (A) and Romance (B).
Prechilling was done at 3C and darkness. Vertical
bars indicate the values of LSD.05 to compare the
mean germination rates measured on the same day.
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Table 12. Effect of presowing seed treatments and germination temperature on
germination of muskmelon (Cucumis melo L. var. reticulatus Naud.)

Days after sowing

Parameters Ts0
1 2 3 4 5 6 7 8 9 10
% germination ~ day -
Cultivars (C)
Super-VIP 80 387 561 598 617 697 8.7 873 831 86 326
Romance 56 31.1 432 504 530 550 659 691 703 709 371
LSD.05 18 45 44 30 30 35 40 41 40 38 014
Presowing treatments (T)’
Water 1.3 278 429 511 538 609 718 748 760 763 371
Priming 87 367 484 521 543 618 764 789 797 809 332
GA; 85 389 531 578 603 645 788 811 828 834 346
Prechilling 87 362 542 594 610 622 761 778 783 786 3.45
LSD.05 26 64 62 42 43 ns 57 58 57 54 020
Germination temperature (C; G)
15 00 00 01 01 04 117 489 544 56.0 570 6.40
20 00 285 619 743 795 825 846 89 8.8 8.3 257
25 204 762 869 908 922 929 938 942 949 950 148
LSD.05 23 55 54 37 37 43 49 50 49 46 017
Cx T *k ns ns *k *ok *k ** * * * *k
"CxG k% wk Rk Rk kk Rk K% KK Kk *
Tx G *% ns * *% *x *% * % * * *
CxTxG * ns ns ns NS NS NS NS ns ns ns

! Water, priming, GAs and prechilling treatments were soaked 6 hours in distilled

" water, 2 days in KNO; 150 mM, a day in GAs 1.0 mM at 25C and chilled a week
at 3T respectively.

ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probability, respectively.

B AGALH FAo| Lol WA E FFL 2A LA 1.0 mMoll 143 GAsE A2l
£ AR JtetdAE FFo] FFwoleH Twoll PIXE T & 1374 2ok 471 AN¥
ol Aot 9@ Super VIPS Romancelt Fotgdle 4R Zoj7t 9lol AFA GAs
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Effect of germination temperature on seed
germination of muskmelon (Cucumis melo L.
var. reticulatus Naud.) cv. Super-VIP (A) and
Romance (B). Each symbol represents the
mean values of 4 different presowing
treatments, water, priming, GAs and prechilling.
Vertical bars indicate the values of LSD.05 to
compare the mean germination rates measured
on the same day.

7‘-14/«113’4-9_

|

& ¥4

£

Fobrt @AS dAHYeH FAF AAF £= FAAFAE Kozt vlula)

._89_

&gl



2 Agste Rol 7 oAHol & % 3ok

T T T T T T T T

T T 1

T

Germination (%)

2 4 6 8 10 2 4 6 8 10 2 46 810
Days after sowing

Fig. 23. Effect of presowing seed treatments and germination temperature
on mean seed germination of muskmelon (Cucumis melo L. var.
reticulatus Naud.) cv. Super-VIP and Romance. Water, priming,
GA3 and prechilling treatments were soaked 6 hours in distilled
water, 2 days in KNOs; 150 mM, a day in GAs 1.0 mM under 25T
and chilled a week at 3C respectively. Vertical bars indicate the

values of LSD.05 to compare the mean germination rates measured
on the same day.
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Table 13. Effect of light quality treated during GAs ‘imbibition and its duration on
seed germination and days to 50% germination of muskmelon (Cucumis

melo L. var. reticulatus Naud.)’

Days after sowing

Parameters Ts0
1 2 3 4 5 6 7 8 9 10
% germination - day -

Cultivars (C)
Super-VIP 214 547 693 776 817 844 863 872 817 8719 173
Romance 214 637 729 776 801 821 834 843 846 848 158
LSD.05 ns 24 23 ns ns 18 17 16 16 16 005
Presowing light quality (L)
Red 255 658 772 826 8.9 831 901 908 912 915 14
Far-red 13.4 384 526 606 652 685 705 722 730 732 205
Blue 27 613 721 782 813 836 853 8.5 8.8 860 152
Dark 238 71.3 825 838 91.0 928 937 945 945 945 151
LSD.05 32 35 33 33 27 26 24 23 23 23 007
Duration hours (D)

8 240 635 747 808 837 89 874 831 83 83 155
12 221 587 719 781 817 843 80 8.8 870 872 167
16 180 554 668 738 773 795 813 823 831 85 173
1L.SD.05 28 30 29 28 23 23 21 19 20 20 006

CxL *k *x N8 ns NS NS NS nsS ns ns ns
CxD * ns k% * ns ns ns ns ns ns ns
L X D * % %k %k %k 3k x K * 3k %k %k %k %k Kk *% %k
CxLxD * ns ok *% ok * * * ns ns *

/ Seeds were imbibed a day in 1.0 mM GAj; solution of 25C.
’ Germination rate on the 10th day after sowing
ns, ** Nonsignificant or significant at 0.01 probability, respectively.

28y EF, =3t4g 2 3F5A FAAT 5ol o] (E 14) °1Ed BAS
EAE AL 1Y 259 2k Folg e Super VIPY FAFANME SRS FA A ¥
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Fig. 24 Effect of light quality treatments done during a day
imbibition into 1.0 mM GAs and their duration on mean
seed germination of muskmelon (Cucumis melo L. var.
reticulatus Naud.) cv. Super-VIP and Romance. Each
symbol represents the mean values of 4 different
presowing treatments, water, priming, GA3; and
prechilling. Vertical bars indicate the values of LSD.05 to

compare the mean germination rates measured on the
same day.
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Table 14. Effect of presowing seed treatments after accelerated aging and presowing
light quality on seed germination of muskmelon (Cucumis melo L. var.
reticulatus Naud.)’

Days after sowing
Parameters ‘ Tso
1 2 3 4 5 6 7 8 9 10

% germination - day

Cultivars (C)
Super-VIP 128 5.1 699 773 820 839 853 858 863 8.6 188
Romance 139 454 586 658 713 740 758 768 776 781 199

LSD.05 ns 20 20 18 18 18 17 16 16 16 007
Aging (A)

No-aging 241 657 764 822 83 8.7 876 878 879 831 152
Aging 25 359 520 609 680 712 735 748 759 766 235
LSD.05 12 20 20 18 18 18 17 16 16 16 007
Presowing treatments (T)

Water 67 370 525 626 683 704 728 735 742 748 220
Priming 178 528 659 729 782 811 829 838 845 8.1 200
GAs3 133 551 700 761 800 826 839 847 84 89 182
Prechilling 155 583 684 747 800 816 827 832 836 8.7 173
LSD.05 18 29 29 25 26 25 24 23 23 23 011
Presowing light quality (L)7

Red 131 499 658 732 786 808 828 837 843 &8 202
Far-red 127 493 615 695 740 765 783 794 803 809 198
Blue 139 494 629 701 755 778 791 796 802 805 19
Dark 136 545 666 735 784 806 821 825 829 83 179
LSD.05 ns 29 29 25 26 25 24 23 23 23 011
Cx A ns * ok % NS NS NS NS NS NS ok
CxT * *k *% *k * * *ok *ok *k * % *k
CxL ns ns ns ns ns ns ns ns ns ns ns
AxT *% *% *xk *% *% * * * *k *% *k
AxL ns ns ns ns ns ns ns ns ns ns *
TxL * ok ** ** * ns ns ns ns ns *k
CxAxT *k *% * * *% *ok *% *k sk *ok *%

CxAxL ns ns ns ns ns ns ns ns ns ns ns
CxTXL ns * ns ns ns ns ns ns ns ns ns
AxTxL * **% * *% * * ns ns ns ns *%

CxAxTxL ns ns ' ns ns ns ns ns ns ns ns ns
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- Footnotes continued from Table 14.

/ Aging treatment was done by the accelerated aging procedure (Delouche et al., 1973)
at 45°C for 6 day.

’ Water, priming, GAs and prechilling treatments were soaked 6 hours in distilled
water, 2 days in KNO; 150 mM, a day in GAs 1.0 mM under 25C and chilled a
week at 3TC, respectively. '

¥ Light quality was treated for 8 hours a day in the whole treatments except that
treated for the last two days of a week prechilling treatment.

ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probability, respectively.

2 23 7S A3 AYst S5 Ao depdd wEdA o 2RE Q?l
27t o} #FA FAMHE GA; A F AeHeg 7tate AAFEES F7hee]
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219 14479 FAXNE S HtEA AP F9F 2 A4 109 Fo FoteH Teod
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g HHe gLAUE 2T ZPL AUANYL Bt FAsdop AlelA Bt
A7 THNN AFE & UL Aoz Asdn.
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Fig. 26. Effect of presowing seed treatments and light quality forced
during their treatment on seed germination of muskmelon
(Cucumis melo L. var. reticulatus Naud.) cv. Super-VIP and
Romance. At darkness GAsz and GAs + Prechil treatments were
done a day at its 1.0 mM and chilled a week at 3'C after the
GA3 treatment. Vertical bars indicate the values of LSD.05 to
compare the mean germination rates measured on the same day.
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Table 15. Effect of presowing seed treatments and light quality after sowing
on seed germination and days to 50% germination (Ts) of
muskmelon (Cucumis melo L. var. reticulatus Naud.) '

Super-VIP Romance Mean
Parameters

Germ.’ Ts0 Germ. Ts0 Germ. Ts0

P day'"" I - ...,day ..... S S dav
Presowing treatments (T)’ '
Water 81.1 2.08 787 1.62 79.9 1.86
Priming 95.4 1.62 83.0 1.67 91.7 1.64
GA3 94.1 1.43 83.7 150 91.4 147
GAs+Prechilling 94.2 1.46 90.3 1.36 92.2 141
LSD.05 14 0.05 2.4 0.09 14 0.05
Postsowing light quality (L)
Red 925 1.61 88.7 1.47 90.6 1.4
Far-red 88.4 1.77 80.8 1.76 84.6 1.76
Blue 91.4 1.61 875 151 89.4 156
Dark 926 1.60 83.8 1.43 90.7 152
LSD .05 14 0.05 24 0.09 14 0.05
TxL ns ns ns ns ns ns

? Germination rate on the 10th day after sowing.

’ Water, priming, GAs and prechilling treatments were soaked 6 hours in
distilled water, 2 days in KNOs 150 mM, a day in GAs 1.0 mM under 25C
and chilled a week at 3C, respectively.

T Treated 8 hours a day.

ns No-interaction between the two treatment factors.
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Fig. 27. Change of seed moisture content to drying hours (A)
and effect of drying period (B) on seed germination of
muskmelon (Cucumis melo L. var. reticulatus Naud.)
cv. Super-VIP and Romance. Under darkness, test
seeds were imbibed a day at 25C and dried at 35T.
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Table 16. Effect of light quality treated during desiccation and its duration on seed
germination of muskmelon (Cucumis melo L. var. reticulatus Naud.)

‘ Days after sowing
1 2 3 4 5 6 7 - 8 9 10
96 ETTIUNALION e day -

Tso

Parameters

Cultivars (V)

Super-VIP 321 740 863 938 962 973 975 976 977 978 134
Romance 433 817 8.7 878 889 901 914 925 927 942 113
LSD.05 17 - 21 ns 1.3 13 14 10 08 08 05 003

Drying method (D)’ '
T, (Control) 403 788 883 922 940 92 962 968 968 978 124

T 366 769 86 906 921 906 937 943 945 954 116
Ts 362 778 845 8.7 915 897 935 939 941 948 130
LSD.05 21 ns 15 16 16 17 13 10 10 07 004

Light quality during drying (L)
Control (T;) 403 788 883 922 940 952 962 968 968 968 1.24

Red 383 769 8.3 912 925 937 944" 950 953 950 122
Far-red 353 781 865 906 925 937 944 949 949 949 127
Blue 347 773 85 '899 916 924 931 938 940 938 1.4
Dark 399 780 8.7 903 921 935 941 946 967 946 121
LSD.05 28 ns 20 20 21 22 17 14 13 09 ns

Light quality treatment period (day; P)
Control (T)) 403 788 883 922 940 952 962 968 968 978 1.24

0 391 764 85 901 918 928 935 942 943 92 121
3 352 776 8.6 9.0 918 932 938 943 945 92 124
5 362 787 "85 910 926 937 943 948 949 97 125
LSD.05 25 ns 18 18 19 20 15 12 12 08 ns
VxD *% * * % k% * ns ns *k *% ns *%
VxL **% . ns *  ns ns ns ns ns ns *k

VP *k ns *% ns ns ns ns ns ns ns

DxL *% NS ns ns ns ns ns ns ns *% *%
DxP ** NS ns ns ns ns ns ns ns ** *k
LxP ok ns ns ns ns ns ns ns ns * ns
VxDxL *% NS *k ns ns ns ns ns ns * *k
VxDxP *%k ns ns ns ns ns ns ns ns ns *ok
VxLxP *% ns ns ns ns ns ns ns ns ns ns
DxLxP ¥ NS NS ns ns ns ns ns ns ns *%

VxDxLxP *k ns ns ns ns ns ns ns ns ns *%




- Footnotes continued from Table 16.

! At darkness, T (Control) and T: were dried 0.5 day and 5 days at 35T respectively

but Tz was done under increased drying temperature from 35C of lst day, 50C of
2nd day to 75T of the last 3 days.

ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probability, respectively.

None >+

Germination (%)

2 4 6 8 10 2 4 6 8 10
Days after sowing

Fig. 28. Effect of drying and germination
temperature on seed germination of
muskmelon cv. Super-VIP (A) and
Romance (B). Seed drying was done 6
hours at 35C after imbibed a day in 1.0
mM GA3 and chilled a week. Vertical
bars indicate the values of LSD.05 to
compare the mean germination rates
measured on the same day.
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Effect of light quality treated during
desiccation and germination on -seed
germination of muskmelon (Cucumis
melo L. var. reticulatus Naud.) cv.
Super-VIP and Romance. During 5-day
desiccation of seeds imbibed a day in
GA3 1.0 mM, red and blue light were
illuminated, but during germination the
4 light treatments were done 12 hours a
day. Vertical bars indicate the values of
LSD05 to compare the mean
germination rates measured on the same
day.
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Table 17. Effect of drying under red light, storage temperature and storage
period on final seed germination and days of 50% germination of
muskmelon (Cucumis melo L. var. reticulatus Naud.)

Super-VIP Romance Mean
Parameters

Germ.”  Ts Germ. Tso Germ. Tso

% dav % dav ..... % dav
Light during desiccation (L)
Dark 979 121 96.4 1.21 97.1 121
Red 96.1 0.79 96.9 0.59 96.5 0.69
LSD.05 15 0.06 ns 0.05 ns 0.04
Storage temperature (T)
Room temp. 96.9 0.97 944 092 97.1 0.94
Chilling 97.1 1.04 95.9 0.88 96.5 0.96
LSD.05 ns 0.06 ns ns ns ns
Storage period (P)
None 97.3 1.00 96.2 0.87 96.7 0.93
1 month 98.1 0.95 98.1 0.87 98.1 091
3 months 974 0.88 95.0 0.86 9.2 087
5 months 95.2 117 97.3 101 963 1.09
LSD.05 2.1 0.09 2.6 0.07 16 0.05
LxT : * *k ns ns ns *k
LxP ns ns ns ns ns ns
TxP - ns * ok ns * ns ok
LxTxP ns * ’ ns ns ns Cx

’ Germination rate on the 10th day after sowing.
? Room temp. -and Chilling were stored in the Lab. and at 3°C, respectively.
ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probability, respectively.
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~ Treatment procedure

—| GA3 | —» |Prechilling| —* | Drying | —» — | Sowing

e b hrs at 35°C
b hrs at 1 sH o Red light

Fig. 30. Proposed procedure of presowing seed treatment for muskmelon (Cucumis
melo L. var. reticulatus Naud.).
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Light quality for drying
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Fig. 31. Effect of red light treated during desiccation on
seed germination of muskmelon (Cucumis melo
L. var. reticulatus Naud.) cv. Super-VIP and
Romance. Test seeds were dried 6 hours at 35T
after imbibed a day in GAs 1.0 mM and chilled
a week. Vertical bars indicate the values of
I.SD.05 to compare the mean germination rates
measured on the same day.
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Fig. 32. Effect of presowing seed treatment on seedling
emergence of muskmelon (Cucumis melo L.
var. reticulatus Naud.) cv. Super-VIP (A) and
Romance (B). Water, priming, GAsz and
prechilling treatments were soaked 6 hours in

~ distilled water, 2 days in KNO3 150 mM, a
day in GAs 1.0 mM under 25T after chilled a
week at 3C and only chilled, respectively.
Vertical bars indicate the values of LSD.05 to
compare the mean germination rates measured
on the same day.
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Fig. 35 Effect of presowing treatment proposed. /4B
seedling energence of muskmelon (Cucumis;
melo L. var. reticulatus Naud) €V,
Super-VIP (A) and Romance (B). Water an(T
Treated treatments were soaked 6 hours in
distilled water and a day in GAs 1.0 mM
after chilled a week, respectively. Vertical
bars indicate the wvalues of LSD.05 to
compare the mean germination rates’
measured on the same day.
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