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SUMMARY

I. Effects of planting depth and cold treatment on growth and flowering

of Lilium hybrids

1. Asiatic hybrids

The days from potting to shoot emergence and flowering were shortened
as the duration of cold treatment was extended. When a half of the bulb
height was exposed above soil surface, stem elongation was accelerated.
However, the final plant height at flowering was not influenced by
planting depth, The number of flowers was increased as the cold
treatment period was increased in all L. x elegance cultivars except
‘pojitano’ . The number of leaves was either reduced in ‘Connecticut
King' and 'Pojitano’ or increased in ‘Enchantment’ and ‘Roma’ as cold
treatment was prolonged, Activities of endogenous inhibitor in the
inner and outer scales of ‘Connecticut King’ were decreased when the
bulbs were exposed to light.

We found that it was shortened days to shoot emergence and flowering
as cold treatment was prolonged in asiatic hybrids, and planting shallow

promoted flowering but planting depth didn’t effect plant height,
2. Longiflorum hybrids
The days from potting to shoot emergence was shortened as the duration

of cold treatment was extended. Planting a half of the bulb height was

also promoted shoot emergence in ‘'Gelria’. Planting shallow promoted
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flowering than planting deep. Plant height was enhanced by longer cold
treatment but wasn’t influnced by planting depth, The number of flowers
was increased as cold storage period was increased. The number of leaves
and flowers in ‘Hinomoto’ were not affected by the duration of cold
treatment and planting depth.

We found that it was shortened days to shoot emergence and flowering
as cold treatment was prolonged in asiatic hybrids, and planting shallow

promoted flowering and enhanced a little plant height,

3. Oriental hybrids

When the bulb was planted deeply under the growing medium, stem
elongation was accelerated from all cultivars in oriental hybrids, The
number of flowers was increased as the planting depth was deeper, There
aren’t any differences in number of leaves between planting depth,

Lilies in oriental hybrids was sprouting earlier when cold treatment

prolonged and enhanced plant height when bulbs planted deep.

4, Conclusion
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SPecies o necti- Enchant-
cut King ment

Star

Montreux Pojitano Roma Hinomoto Paradise
Gazer

Item

Sprouting + + +— +-  +- +- +— =

Flowering + + + + + + = +-

Plant . - - —

No.

o of R

flowers

No. of

> ° + + + - - - + -

leaves

+ . accelerated when 1/2 of bulb exposed (reduced when bulbs planted
deeply)

- : reduced when 1/2 of bulb exposed (accelerated when bulbs planted
deeply)

+- ! non-effect to planting depth

Il. Effects of planting depth, duration of cold treatment and dark
treatment on flowering and flower stalk elongation of Tulipa

gesneriana in forcing cuture

1. characteristics of domestic cultivars
Characteristics of domestic cultivars for forcing culture was
investaged, In most cultivars, first internode elongaed 1-2cm. It was
elongated longer first internode at ‘Christmas Marvel’ and ‘Purissima

W.E' but was elongated shortly at 'Cantate’

2, Effects of planting depth and duration of cold treatment on

flowering and growth of T. gesneriana in forcing cuture

We attempted to know the effect of planting depth, tunicated or not
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and duration of cold treatment on flowering and growth of Tulipa
gesneriana L., in forcing.

In ‘Apeldoorn’, the tunicated bulbs half exposed to light were shown
earlier flowering than planted 3cm deep for 30, 45 and 60 days of
duration of cold treatment at 5C. The bulbs treated in natural cold
condition were half exposed to light, forced to flowering earlier,
Skined bulbs were forced to flowering earlier than tunicated ones but
flowering rate was lower, Tulip bulbs treated at 5C for 60 days were
elongated their stem length over 30cm but required extended cold
treatment for higher flowering rate.

In ‘Kees Nelis’, as the duration of cold treatment was longer and
bulbs were buried shallow, t}xe days to sprouting and flowering became
shortened, The flower stalk length and fisrt internode length were longer
when bulbs were buried shallow in cold treatment for 30 days. The rate of
flowering was decreased in cold treatment for 30 days or below and most
flower was malformed and blinded. All flowers were blossomed normally
when bulbs were 45days of cold treatment or much longer. No clear
patterns on length of the 2nd, 3rd, 4th and 5th internode were observed
in dark treatment, But the length of lst internode became reduce as the
dark treatment duration was extended and bulb buried shallow,

As this result, we were able to improve higher quality of tulip cut

flower when bulbs planted shallow,

3. Effects of dark treatment on flowering and flower stalk elongation

of T. gesneriana in forcing cuture
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In the dark treatment of ‘Kees Nelis’ planted Ocm deep during the
early stage of growth, longer dark period delayed flowering and shortened
plant height and first internode, It enlarged leaf length but shortened
leaf width if dark periods were prolonged. Dark treatment in ‘Paul
Richter’ and 'Golden Apeldoorn’ promoted first internode but it shortened
first internode length in 'Kees Nelis'.

We found that planting a half of bulb height above soil surface
promoted flowering and elongated plant height and first internode in
‘Kees Nelis’, But dark treatment during the early stage of growth, had a

opposite effect on plant height and internode length,

[I. Effects of planting depth on growth and flowering of Freesia refracta

‘Rijnveld’s Golden Yellow’ in forcing.

Ve investigated on the effect of planting depth and existence of tunic
on growth and flowering of Freesia refracta Klatt ‘Rijnveld’s Golden
Yellow' in forcing culture,

The number of sprouting buds was largest in tunicated corms when a
half of corm was exposed above the soil surace, The plant height was
tended to getting taller as corms were planted deeply, when a half of
corm was exposed above the soil surface., And plant height was most
tallest when corms were buried at 3 cm depth of soil. Days to flowering
was required most shortest by 122 days when corms were buried at S5 cm
depth of soil. When corms were buried at 5 cm depth of soil, both

tunicated corms and skinned corms blossomed fast within all samples,
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When a half of skinned corm was exposed above the soil surface, the plant
height was shortest, the number of leaves was highest, and days to
flovering was longest.

As the planting depth was deeper, the length of first flower stalk
became longer and number of floret was decreased, Although the flower
stalk length was longest when corms were buried at 5 cm depth of soil,
there are no clear patterns on the flower stem length was observed in
tunicated and skinned corms and planting depth,

The contractil roots were rooted more vigorously, more became
lengthened and thichened when the corms were buried shallow, The height,
diameter and weight of daughter corms were increased as the planting
depth was buried deeper. The number of daughter corms was increased when
the corms were buried shallow, But their size was not influenced by

planting depth,

IV. Effects of planting depth and duration of cold treatment on growth
and flowering of Liatris spicata

We try to investigated on the effect of duration of cold treatment and
planting depth on the dormancy breaking and growth of Liatris spicata
‘Floristan Violet’ in pot cultivation,

The plants normally grew and flowered, when a half of corm was exposed
above the soil with 60, 90 and 120 days cold treatments, when corm was
buried just under the soil with 60, 90 and 120 days cold treatments, when
buried at 1.5cm depth of soil with 90 and 120 days cold treatment, and

when buried at 3 cm depth of soil with 120 days cold treatment, However,
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plants under the other treatments maintained the rosette form and did not
flower, Although the stems bolted in some pots, the plant height and
flower stalk length were short and the flowering date was also prolonged
remarkably,

In spite that 60 days cold treatment is not sufficient for dormancy
breaking of liatris, it can be broken the dormancy and cultivated as
normal elongation of stem and flowering rate if the corm was buried in
half height in the soil, just as 120 days cold treatment which is

sufficient period for dormancy breaking requirement.
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ol dA] AP ElAS A © Zolth. I F MR it AFAYL o]
o] 1981de]l &3] o]FojFcrt IPBULE 7IELE F2 AU RS B
d, Nuls7bes 12,5092, AHA L 5,156ha, FArRES 509099, 109
Eaulde 11,4629 08, 157 242t dABF 10.9%, 10.1%, 25.4%, 24, T%H)
Foksigtch. ey H3Fe 2o 19819 £2UARY 2A o|¥ FF
3t7] Ajabsted Ak 15 2H(1981-1996\d )oll &= 4:9) o3} 42 efo] ABWF 23, 3x
o 11.0%4) Fo1slglont, ¥FL U2 209, $233699 9xE YRz
otk AR £UFMES £EF7 428§ YA Y ded, Fd4
A& 2 163 2H1981-1996'd) 14, 48672 2] 2=Lg 7183t 2}

199695 felvizte] MR (HeR, 227/ BERF, IXNAL, 3279
+2d AL viaRE $£22 570.4n$0) vl U 421550802

3,645. 182 A¥E AAE A2 e, 2 F F2HY F$
T T8Y F9e 1ugo £3 s £4Y AL 775.TUEE AY A
& Kol gl AAolr}.

+3F A3 Q4 A BHo glojA felitete] 275haol wls|M &S
1,710ha 2 felLjetict 6fF o]ide] "WAeR A3 A4bg st glon,
H3, olAztd Fo AY &0 vzl QHLUA £EHY MHolojM Y
A7} o] FoiAE A ANE 2AUYNLR of4tHC]

feltety] 2 Al FAL BUEE JI€0E AME o Uelst 13w
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v AR 88%E Alxslan glch. 22l o]lF PR FL afu) AL A
FEAY, Z¢ 4929, A, A5 989, Frisolth. I} o A4
2 Y¥Agel HEEo] Aol dHoz qz] vlolajx, HH3 F9
Azpysist wlo] devta olof Aujz|ee] Hryrt 2P Ak

2 Z7t21 8] AR REL F2F(YY, ololels, Zelz|o}, Zelr]&e}
£)2 2FAE /A7) AT ALAFZ Bopug oW sixale], oF)y,
ol Adel, AEFF F4RAe vlolgla Ao FHE Fof A3J F2
ByaA gten FI2of Alx] zolo] wE Fibgol oM  Fo] Ayl
Liatrisot WY, FEUY ¥ 3 & A2 AY A7t o] FojA]7] ¢
Ageltt. Baziale FIRY ulell ol Alxf ol FTAALS Y Al
ajgold Fire] 2-3uje] ol Yol BYLE Hola AA sildAE
o] Rof EBle] Ha ot FIY kol VY UYL YYolM F2 o] x
o] 2=t Easter lily ‘Harson’(Einert, et al., 1969)¢] XE xzjujoi glo]
& 2inch ZoJ2 HENS gict Pol =2 AE of A2t FAH B2}
9lon 'Hinomoto’ W¥}(Yoshida, et al,, 1976)2] 79 F& ATHoT 3
ANRE 35 “jolrt waten £HAYI Jbdidcis Bavt ek Je
olF 29 Buhgel tigt FAA, EMAY Fzpe olFztA] o]F AHo)
th mleld & d3E 84 &4 ol o] &1 e FIH(UY, ®
3. Ze|xjo}, glotEe|&)of 9lo] Alajzle|r} HufA EMYYPE Fio] A
& 9 g X S AAoR dF HE sz gc)
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A2 & ULeEME

A1 A A A
W) FHAuA Aol kA FIAUNL AlzZolo] Fatol s}

Al Zlo] duto|rt. e\t L. longiflorum Thunb, ‘Harson’(Einert, et
al., 1969)3} 'Ace’(Miller, et al., 1964)22-& HVAFAY FHof =FEA
Hod AAsigE diict Ayt FAHATHE Bart gles, ‘Hinomoto
(Yoshida, et al., 1976)8] 7% F2& UFAH2E =SA& wf FHHY
7} F¥gsicia Rastgcl,

‘Ace’ T2& H2A2F BAeUE UL FF Sobrt el At F
et gch(Pertuit, 1973, Pertuit, et al., 1987). 231} A2X2&
3tx] ¢} ‘Nellie White’72& FAMelF 31L& wl v|F Fol:= Wepzlony
A FAY=] oot Eastech(Roh and Wilkins, 1976).

A Z71A] o] ool A2H % 9 oA AQujsde] YW AF= Y
of Ruxo} glov} 732 Aajzolsl F& U s3] nAl= o] Bad
3ol ¢glch  elx, T2 AMziolo] utg 7|zhd Fel H W jg AR
ZEEHo cigt B EW glclh. 2 Aol Uil oM F2] Al
Zolet A Az 7|to] B W sl njxE PP Yot 7ITE el

d gl A3 Y P2 EEYY UHE Yot At
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AEEM: 225

A 23 & AMEY FAulol o] H2A szt
U 722 MziZolrt B8 U st oA

3%

1. H2H3Fe BFP=xA)

W§t2 Longiflorum Hybrids¥¢] Z-¢ Fti 9 AyKAE Ao
Asiatic Hybrids@2} Oriental HybridsZoldE HHEIIE 317 $istd AL
Agst teA] gosich, ¥ NeE QL He]|to] A AFH Ao 1FUY
AxE Ay 4 vk 2ot &dAfufe] o] &3t F22 FY F ¥
2 MAb Fol MEA2E slojof sl EIF YFolM FUY TS A2
7} Holgle AUAE UEA Hlst] AR £ F4Alg stojo} ¥t

Aol e SEXNYY A2AZ ol ot FEAFL I12E 4K
¢ ¥ APl FFHEE B I Ko FU%E pERAG 22 &Y
Ztol Y F 2~5TC AR 3ol MAste woltt. Iy A Al A
2=t vel 324 Foeivbel] g 2xetd dF71¢ o) HAS A
23 Woldle ZF71 Wol A4 2ol EXY ¥ ohzl #o] YANE ¥
71 #19 AHEA] HolA st Ach. A2APL Al F2E Y2 A
BotAL, T2 OBy F2 A& Yol ARl P2 g&AYRC} 2~
370Y o]} AFo| sl 222 ARG E FUSIAAN AP/ 2PY
ezt olch

e gt e &3] FRAZE AAsta vk TeElAM gl
A AFZY vt o] APF WAEHe 22 Yol £F, MY ¢ Y
AT izt 48 71X28 sAAdsolol & Hog AAga gt £

AFoME $ARe2 Wit AR AHPJLE oty sl EFER &

2O18/07/07 15866
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AR5t A AFe] FHetst 9 =golol] Bsto] zA}sigdTh

FFEE 1Y F £¥Y 12E F3udd MERA9} EYsH 2R
¥ 5C Qo] Hoty Asigch ¥ 4@/ uit HAPY 2L A
ol W Y =Po} ZAolg ZAlstdct

SEAZFE 732 USE ZU(E 1), UFE2Y FF 50l 100~1209 Afo]
of M2 %27t ¥l Fdo] VA3 EftY A& o 4 At 2y
‘Connecticut King'& A% 60d#} cifFo] UIEo] ¥la3 FHol 4N F
Fojel= AL o 4 gtk ‘Mona'd] 7S AHexAE 2000 AAUZAE

o] Hz] kot FHo] Ef EFol vl Fsirte A& o 4 Addrh

Table 1, Effect of duration of cold treatment on rooting in storage of

Lilium spp,
Duration Cultivars
of cold Connec-
treatment . Jolan- Dream Casa Tos- Le Para- Aca- K
(days) Gelria Mona . Elite ticut
da lLand Blanca cana Reve dise pulco Kin
8

60 - = - = = = = = = - =

90 - - = - e e . e e
100 - - - -
120 * * + + ~ + + N + + + 5
150 + + + + - + + + + + + +
200 + + + + - + + + + + + +

- : Non-rooting, * : Rooting, + : Rooted

AAE LI o] o]Foja ¥ siols} EHAHE 2). wWotH ol
o 3em olol B ANA AFol Y Feiv} Wawdl, A 1509 A
‘Casa Blanca’, ‘Toscana’, ‘Paradise’, ‘Novarcento’'s 3cmo|AC 8 =2}l

olg EFZ /Y ol BIHYE & ue 5T FEXYS Besia WF
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A& Y BAAP Yol Yoy Zow AmEHULL  ‘Mona’#} ‘Elite's
2009do] Bl otzt HAl UAYU HA olFolA A/ A2

7Festelct.

Table 2. Effect of duration of cold treatment on shoot length in storage
of Liljum spp.

Duration Cultivars

of old Dream Casa Para- Nova-
(‘523;';“’"‘ Jolanda Land  Blanca Mona  Toscana Le Reve dise Elite e
60 - - - - - = “ - -
90 - . - - - & = = =
100 - - - - - - - - -
120 - - - - - - 1.60 = 1.50
150 1.28 275 3.23 - 4.5 0.70 4,70 - 3.00
170 2.53 3.8 3.27 - 6.0 2.93 10.55 -

200 - 0.70

2. Asiatic Hybridsz-

7hoAl 1 dap Al

1) A2 9 uhy

FAlZl 8= Asiatic Hybrids(AH)Ql ‘Connecticut King’, ‘Enchantment’,
‘Montreux’, ‘Pojitano’, ‘Roma’ZA F2& 2}z} 19.8+2. 5g, 23.9%2.1g,
12.2£3.4g, 19.8%2,5g, 13.0£0.5g02 #3le] 19943 99 21QRE 5C
AeA 6] 0, 15, 30, 45, 60U HLAH2 st 2t HeHs mET 274
S Aelsigdch. 722 18X20cm H|YEEe] T3] 1/2%:2, Ocn, 3cm 2
ol FAMstgon 1994d 109 21¢¥E Hel2Ae] YAstadTh. Ay &

S #A 10T, H3 26Toe® Fxslo] mold, MY, s x
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B d4E z4Alsidch

2) Ay

A2AE 7 % T2 MAdol7t ¢S W Jisfel] e YL ZAY
Azt izt goh Yol 2 dfE(E 3), A EFol BF A7)
BS4E, AMNYSE o7) Hzu], =3 ‘Connecticut King’, ‘Enchant-
ment’, ‘Montreux’ 2} ‘Roma’s A2 0U X z]Foll4 149Y o]ate] A 5 qlr),
A 2Ae2|7)1o] ZojEA+F ulol: el Hded 459, 602 H2Ae= 304
olLie] wWojig4qlo] Az},  ‘Pojitano’= 15¢ UiA] 304 HAHzEE

304 oluig] =iojL g o] AT

Table 3. Effect of planting depth and duration of cold treatment on the
days to shoot emergence of Lilium spp.

E?rggign Planting Cultivars

treatment depth Connecti- Enchant- Montreux Pojitano Roma
(days) (co) cut King  ment

0 734 149 (70)° 149 (70) 154 (30) 77(100) 154 (80)

149 (70) 152 (10) 155 (20) 77(100) 155 (50)
168 (40) 171 (10) 178 (20) 82 (60) 178 (30)
127 (80) 70 (80) 115 (30) 29(100) 115 (80)
128 (70) 73 (40) 120 (30) 27(100) 120 (50)
134 (40) 84 (50) 137 (20) 36(100) 137 (30)

(9/21)* 0
3
Y%
0
3
30 % 63 (90) 34(100) 63 (70) 27(100) 63 (80)
0
3
%
0
3

15
(10/6)

(10/21) 66 (90) 32(100) 65 (50) 26(100) 65 (60)
82 (40) 40(100) 74 (40) 29(100) 74 (40)

45 43(100) 27(100) 42 (90) 24(100) 42(100)
(11/5) 46(100) 28(100) 41 (90) 23(100) 41 (90)
51 (90) 34(100) 59 (90) 27(100) 59 (90)

60 Y 22(100) 23(100)  29(100) 19(100) 29(100)
(11/20) 0 25(100) 25(100)  30(100) 18(100) 30(100)
3 28(100) 29 (80)  31(100) 23(100) 31(100)

z : Planting day, y : A half of bulb exposed to light

x  Shoot emergence percentage
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NgL2d4g BH(E 1), A2A 70| A4F daEden RE &5
ol 7319 1/2x&F7} 3cnBRETLHC €Y 7i¥7} wwglcl. &3] ‘Connecti-
cut King’, ‘Montreux’®] 0¥ H2Ae|FolME +2Y 1/2x2 37} 3aaEE
TR} 27} 38, 30UB = vge) siEsich M-S tiAly e H2Ag
717to] A2 AANY4Z F713r). ‘Montreux’, ‘Roma’s x| 3 @) LojA|
€ AHE 3] ¢lol A2 45U ol A2AHeE Wes siglch gy
FAEAMe| o E o] Fxo 7j¥80] Hol= ‘Enchantment’, ’Pojitano’

[

= A&A 27|10 Zslox sfEgol A FI8l=] ¢kalch  ‘Connecticut
King’2 4592 HA 22X 100%8] 7I32& HF O} ‘Montreux’s] 9o
= Ji¥Eo] I3 wokcl

Table 4. Effect of planting depth and duration of cold treatment on the
days to flowering of Lilium spp.

gt;rggign Planting Cultivars
treatpent 9€Pth Connecti-  Enchant- Montreux Pojitano  Roma
(days) ) cut King ment
0 A 268 (28.6)" 216 (28.6) - 171 (77.8) -
(9/21)* 0 255 (42,8) 220 (10.0) - 177 (55.6) -
3 260 (50.0) - - 179 (50.0) -
15 % 225 (37.1) 145 (75.0) 196 (33.3) 128 (60.0) 226 (10.0)
(10/6) 0 236 (42.8) 157 (50.0) 216 (33.3) 129 (75.0) -
3 241 (25.0) 160 (50.0) - 136 (60.0) -
30 % 152 (66.7) 113(100,0) 170 (57.1) 118 (85.7) 165 (85.7)
(10/21) 0 176 (55.6) 113 (80.0) 186 (51.0) 120 (83.3) 148 (80.0)
3 190 (50.0) 114 (83.3) 200 (50,0) 122 (66.7) 151 (50.0)
45 Y% 110(100.0)  99(100.0) 137 (66.7) 111(100.0) 130(100.0)
(11/8) 0 113(100.0)  9%(100.0) 142 (66.7) 115(100,0) 143(100.0)
3 118(100.0) 100(100.0) 147 (66.7) 116(100.0) 151 (85.7)
60 Y 96(100.0) 101(100.0) 130 (80.0) 114(100.0) 115(100.0)
(11/20) o 98(100.0) 101(100.0) 131 (80.0) 115(100.0) 121 (90.0)
3 103(100.0) 104(100.0) 134 (80.0) 117(100,0) 124 (90.0)

2z : Planting day, y : A half of bulb exposed, x : Flowering percentage
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Table 5. Effect of planting depth and duration of cold treatment on
plant height of Lilium spp.

Duration Pl . Cultivars
of cold Eing ..
treatpent ((iepth Connecti- Enchant- Montreux Pojitano Roma
(days) cm) cut King ment
0 73 22.0 14.8 = 34.2 -
(9721)* 0 26.5 14,8 - 36.8 -
3 24.7 8.0 - 31.6 -
15 % 33.0 31.8 8.7 34.8 12.4
(10/6) 0 31.0 29.7 9.1 32.7 10.8
3 26.0 24.4 - 31.4 10.5
30 % 35.8 43.1 24.6 40.6 46.0
(10/21) 0 29.4 41.2 20,0 42.5 44.2
3 24.0 40.7 10.7 42.9 . 43.1
45 Y% 39.2 43.5 25.2 38.8 55.1
{11/5) 0 36.3 41.2 21,5 3.1 54.8
3 33.3 40,7 23.3 43.1 54,2
60 % 52.0 44.8 32.0 41.5 55.9
(11/20) 0 51.8 44.5 33.7 38.3 55.9
3 50.5 40.7 30.7 35.8 55.0

2z . Planting day, y i A half of bulb exposed

2FE(R 5) A2Ae 7] AAA4F Azl F¥o] Lielxich EE?.P
F31 1/2x&Fo| A X71450] Helxe A& BHY + AATHI™ 1).

F& ‘Pojitanc’E ALY EE FFM H2AE 7| o] AA+F F

7bstdcHZE 6). de4w A2Ae7|to] HoP4E  'Connecticut King' 2t

"Pojitano ‘= ZtAStH 2, 'Enchantment’2} ‘Roma’= &7}3}cH FE 7).
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& i
. Effect of planting depth ogrowth of L. X e]ega‘;;:s‘ "Connecticut
king” bulbs treated at 5C for 45 days,
Left : 1/2 of bulb exposed above the soil surface
Right : Bulb planted 3 cm deep under the soil line

Table 6. Effect of planting depth and duration of cold treatment on
number of flower of Lilium spp.

g«;rggign Planting Cul tivars
treatpent GePth Connecti- Enchant- Montreux  Pojitano Roma
(days) (cm) cut King  ment
0 % 1.5 1.8 - 2.6 -
(9721 0 1.8 1.5 - 2.4 -
3 1.5 1.5 - 2.6 -
15 % 2.3 3.8 1.0 2.7 1.0
(10/6) 0 1.8 3.0 1.0 2.8 -
3 1.0 3.0 - 2.6 -
30 73 2.0 5.5 1.0 2.8 1.5
(10/21) 0 1.5 5.3 1.7 3.2 1.7
3 1.0 6.3 2.0 3.0 2.1
45 Y% 3.2 6.0 2.2 3.0 2.3
(11/5) 0 2.6 6.6 2.7 2.0 2.4
3 2.8 5.9 2.2 2.7 2.3
60 Y 5.8 7.0 2.8 3.0 2.5
(11720) 0 5.6 7.2 2.2 3.0 3.3
3 4.6 6.3 2.6 2.5 3.0
z i Planting day, y : A half of bulb exposed
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Table 7. Effect of planting depth and duration of cold treatment on leaf
number of Lilium spp.

Duration .
of cold Planting

treatment depth Connecti- Enchant-

Cultivars

(dags) (cm) cut King ment Montreux Pojitano Roma
0 %Y 89.0 72.0 85.3 59.9 74.5
(9721)* o0 92.4 71.0 85.0 57.8 80.0
3 88.7 68.6 74.0 61.1 78.0
15 % 94.3 70,2 107.0 57.7 97.5
(10/6) 0 101.3 79.0 107.3 53.9 66.5
3 98,0 80.0 106.0 52.1 67.0
30 % 64.6 78.7 74.8 51.0 103. 4
(10/21) o0 47.6 82.3 106.3 54.0 95.6
3 42.0 82.7 106,7 51.5 82.5
45 Y 60.0 111.7 94,0 51.7 96. 4
(11/5) 0 51.4 97.8 78.0 44.7 72.1
3 46.0 102.7 89.0 49.6 97.4
60 % 66.5 92.3 90.0 53.7 90. 2
(11/20) o 64.7 94.8 81,3 49.0 102.3
3 58.1 88.0 67.7 52.5 103.8

z ! Planting day, y : A half of bulb exposed
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Fig. 2. Effect of planting depth on growth of L. X elegans 'Connecticut
king’ bulbs treated at 5C for 60 days.
Left : 1/2 of bulb exposed above the soil surface
Center : Bulb planted 0 cm deep on the soil line
Right : Bulb planted 3 cm deep under the soil line

N

Fig. 3. Effect of planting depth on growth of L. X elegans "Pojitano’
bulbs treated at 5C for 60 days.

Left : 1/2 of bulb exposed above the soil surface

Center : Bulb planted 0 cm deep on the soil line

Right : Bulb planted 3 cm deep under the soil line
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e, 74 MedE gag 674 HEoE dAstact A]RARe U
olteds, E7MBEE, £71A7%, MULads, e, HUFPE ZaAlY
t}.

2) A%

Weke] &Hgzpulol glo] AHEAe]7) @ AalzZlo]zt Bg Y sh3fef b]x]
€ Y& AR ZAde opgat gl

BotLpdFe F2E VHUSEF, H2Aer|o] AA4F b Adr}
(2 8). =H2A2E A Ut FAelFolH ‘Jolanda'= 120d FE7},
‘Dream Land'& 1309 =7} wolo] Aaxdlor}, A2 30d AAA|oe 50
~70%  Alo]2  Flopx A2 90U AFAole= 30Y YR TwEHFEAch
‘Jolanda’= ‘Dream Land'of u|3l| ®fo}r} o}z wie] x|t /A4 E=
AEAe|7|1zto] ZoA+E wepied, ANUYT{ AHA 2FPo] ZHojHct
(2% 4, 5).

ML ede-E RA(R 9), F FF 33 A2Ago] ZAAAsF O&
sach 2y 329 Majzlol: ‘Jolanda'2l F$ A H&E ulAx] B

51213 ‘Dream Land’8] Z-¥& VMEFF 32 7i¥s} *ge] gHodch

_43_

NEEXM: 22F SIS LA &8 ASHFEDN /S8R



Table 8. Effect of planting depth and duration of cold treatment on the
days to shoot emergence of Lilium spp. in forcing.

Duration of . Cultivars

cold treatment Planting

(days) depth(cm) Jolanda Dream land

0 1/2° 123.3% 7.61 134. 1+ 6.79
0 124.9% 5.32 127.6x 6.81
3 118.8+26.09 128.5+ 5,62
6 128.5+ 5.89 130.6% 4,72

30 1/2 48.7x 7.56 62.8+ 5.72
0 52.6+ 8.56 59.4% 8.96
3 55,6+ 9,91 59.9% 7.24
6 69.8+13.93 65.6x 7.63

45 172 45.0% 6.47 49.7% 5.31
0 43.0% 4.76 47.0% 6.06
3 47.0% 4.13 47.7%+ 5.90
6 53.4% 5.88 51.7+ 3.71

60 172 38.4% 6,17 48.1x 4. 74
0 35.0+ 5.15 41.9%10. 10
3 40.8% 6.27 47.1+ 6.69
6 54.4+ 7.35 56.0% 4.6

75 172 30,1+ 2.92 42.3* 3.14
0 28.5% 2.10 38.7t 3.26
3 34.9+ 3.28 37.3% 7.95
6 36.4x 2.77 42.4% 6,90

90 172 26.7x 1.73 33.5% 4,05
0 26.7%+ 1,44 34.6+ 7.87
3 27.9+ 2.02 36.4% 6.30
6 30.1* 4,04 43.7%+11.27

z ! A half of bulb height exposed to light
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Fig. 4. Effect of planting depth and duration of cold treatment on the
growth of stem of L. X elegans 'Jolanda’
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Fig. 5. Effect of planting depth and duration of cold treatment on the
growth of stem of L. X elegans ‘Dream land’
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Table 9. Effect of planting depth and duration of cold treatment on days
to flowering of Lilium spp. in forcing,

Duration of . Cultivars
Planting

cold treatment depth(cm) Jolanda Dream land

(days)

0 1/2° 231%x4.3 233x2.4
0 233%3.7 233+3. 4
3 233+3.3 233+3.4
6 234%£2.3 237%4.1

30 172 174£6.0 182£3.2
0 176x£7.0 182+3.2
3 178%6.1 185+4.5
6 180x7.1 185£2.6

45 172 164+6.6 167£5.2
0 163+4.3 168+5.9
3 164%3.5 164%3,7
6 164+3.9 166 +5.1

60 172 149+3.2 150£3,7
0 149+1.8 153%5.4
3 149+3.4 154£5.7
6 154+4.3 160x9.1

75 172 133£2.3 130+1,1
0 135+£2.3 132+3.1
3 137%£2.0 133+3.1
6 136£2.1 132+3.3

90 172 126£3.6 120+£2.3
0 125%x2.7 122%2.9
3 125%2.8 123+5.0
6 125%+3.0 122+4.1

2 ¢ A half of bulb height exposed to light
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4& ‘Jolanda'®] Z$ F2E& WNYSS
2 4% dxgolo] ke Aot FolEol A2 75U Aol Holzt

221} ‘Dream Land'olM & FHq A 2|2 HAlpo)

wated, AA L 7|0e] &

EfubA] iottH & 10).

A Gt ugted, ATt HAE FelNEe HAYLE g4t Foletd

th =T ANUSE AAGot U ¥3id4r Jodr

Table 10. Effect of planting depth on leaf number of Lilium spp. in

AA2EX: 22F

forcing
Cultivars
Duration of Jolanda Dream land
cold Planting No. of No. of
treatment depth(cm)  No., of Co No. of o
chlorotic chlorotic
(days) green leaf green leaf
leaf leaf
0 1/2° 76,0x10.15 5.5%+2,90 60,.0x8.48 6.0+1.53
0 68.4+t16.14 8.8+4,50 53.4*+508 4.6*1.68
3 58.81+12.41 5.4%+3.70 61.0+19.8 5.2%+1.25
6 63.5+16.64 7.6+4,30 55.5x7.05 4.0*1.60
30 172 45.7+£7,70 17,9550 44, 3%x7.22 4.8+1.89
0 44,4709 20.0+t6.60 47.1%18.19 4.7%2.19
3 48.4*5.29 13.5+5.30 50.9%10.14 3.9+2.11
6 49.9%7.77 11.3+%6.00 51.4%8.49 4.3+3.27
45 172 37.6+4.24 12,1£8.00 40.1%t8,04 5.8+3.29
0 44.9+3,59 9,9+3,00 45.9%+6.62 4.7*1.89
3 43,9%+7.,94 11,9+3,80 57,7%8.22 5.3+1.33
6 43.1%+4.91 11.6+3.90 47.9%4.98 4.6+*1.45
60 172 44,1+£9.52 10.1+3.00 48.6*+6.96 9.0*1.84
0 38.5+6.33 12,3+3,60 48.6%+6.46 6.7*+2.86
3 45.2%9.39 12.9+6.30 49.7X7.68 4.8%2.17
6 42.3%6.26 9.1%+4,30 44, 9%540 4.7+1.83
75 172 51.8%£8.70 12,3+5.30 65.9%+9.80 11.3*+2.90
0 45.5X7.50 11.4*6.60 56.2*+8.90 8.2+2.50
3 48,0+6.50 8.9%+6.70 56.3*+8.80 7.6+3.00
6 55.8%8.30 8.3%5,70 54.5%+9.80 7.0%+2.00
90 172 45.8%£9.00 14,0+£3.85 47.6%6.54 11.0%+2. 37
0 53,5£7.30 7.6+3.33 50.9%10.45 9.4+2.34
3 51.5+£9.70 9.2+4.30 55,9*+8.25 8.3+2.70
6 46.5+8.30 10.5*7.10 58.4*9 01 8.,7%2 26

2z ¢ A half of bulb height exposed to light

Sdohel H2MA 2. £
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Table 11. Effect of planting depth and duration of cold treatment on stem
diameter of Lilium spp, in forcing,

=

AA=EX: 257

Duration of Planting Cultivars
cold treatnent depth(cm) Jolanda Dream land
{days) .

0 1/2° 0.78=x0.20 0.80%0.10
0.62%+0.08 0.70+0,.22
0.54%0.10 0.71%0.22
0.55+0.10 0.62%0.12

30 0.67%0,12 0.66%0.14
0.63%0.11 0.62+0.15
0.61x0,14 0.6810.14
0.60x0.17 0.66+0.08
45 0.62+0.08 0.75%0.15
0.60x0,11 0.66x0.16
0.61%+0.12 0.71%+0.13
0.61%0.11 0.68%+0.17
60 0.62+0.09 0.71+0.08
0.53x0.10 0.71%0.17
0.59%0,08 0.67x0,16
0.55+0.13 0.61x0.11
75 0.65+0.11 1.00x0.08
0.61*0,07 0.93%0.05
0.57+0.05 0.84+0.08
0.60x0.09 0.85%0.13
90 0.70x0.15 0.85%0.13
0.65%0.13 0.78%0.15
0.63+0.09 0.77%0.12
0.62%0.11 0.80+0.14

z ' A half of bulb height exposed to light

gt HEXA &g, HEHIEDN/SEER
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Table 12. Effect of planting depth and duration of cold treatment on
flover number of Lil/ium spp. in forcing.

Duration of Cultivars

cold treatment Planting
Jolanda land
(i) depth{cm) olan Dream lan

0 1/2°
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z : A half of bulb height exposed to light
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Table 13. Effect of planfing depth and duration of cold treatment on
petal length of Lilium spp, in forcing,

Duration of ) Cultivars
cold treatment dPlanhtmg Joland D land
(days) epth(cm) olanda rean lan
0 1/2° 11.91+0.38 10.0£0.49
0 11.4+0,57 9,940,51
3 11,50, 47 9,8+0,27
6 11.1+0.59 9.940.44
30 172 10.7£0,47 9.2+0.56
0 10.3%0,59 9,2+0.33
3 10.510, 44 9.2+0.44
6 10,40, 41 9.0x£0. 41
45 1/2 11,0£0.62 9,0%0.64
0 11.2%0.56 9.2+0.71
3 10.9%0. 42 9.2+0.52
6 10.910. 46 9.410,50
60 1/2 10.9%0,93 9.1%0,30
0 10.7+0.57 9.3+0.60
3 10.110.40 9.4%0.70
6 10.3+0.50 9.4%0.70
75 172 10.5%+0.83 9.2%0.80
0 11.0%0,59 9.2+0.92
3 11.5*0.46 9.3+0.54
6 11,1%0.50 9,310, 43
90 172 10.2+0.59 9.2+0,50
0 10.9%+0.53 9.3+0.50
3 11.1+0.35 9.2+0.60
6 11.1+0,.2] 9,510, 40

z ' A half of bulb height exposed to light

‘Jolanda'of M= F2& VAULF FIL471 Wolxle AYo| BE A A
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Table 14. Effect of planting depth and duration of cold treatment on
growth of bulb of Liljum 'Jolanda’ in forcing.
ation .
i Siz‘t‘;‘“g No.. o Bulb height Bulb width wg‘i‘;ﬁt No. of
tratment (cn) bulbs ) (mm) (g) bulblets
(days)
0 %* 0.8 0.75 39.2+9.80 36,8%9.50 21.0+13,00 1.0%1.00
0 0.3+ 0.48 35.9+4,00 36.2+7.30 19.0* 8,80 0.9*1,95
3 0.2+ 0.41 39.6+4.90 36.8+7.00 19.4% 8.40 1.3+1.88
6 0,3+ 0,46 44.7%x4.40 40.1+4,20 28.1% 9,80 2.8%1,75
30 Y% 0.9+ 0.83 32.1%3,90 31.0%9.30 14.1%+ 7.70 0.1%0.30
0 0.9+ 0.69 31,8+3.00 40.3%+550 18.6% 3.20 0.1+0.38
K] 0.2+ 0.40 45.0%5.20 48.6%9.20 45.1£25.50 2.9+1,92
6 0.3+ 0.45 44,.3%£9.20 39.5%+9.30 30.8+24.30 2.8+1.06
45 % 1.4 0.53 33.1%6.50 36.6+9.80 16.8* 6.80 0.1%0,38
0 0.5 0.85 37.4%5.2]1 45,2+8.40 38,7+20.06 1.4*1.43
3 0.1+ 0.26 43.7%£4.70 50.5%7.60 41.1x16.40 3.8%2.91
6 0.4 0.65 43.6+6.60 41.1+7.60 28.7+13.90 2.2+0.97
60 % 0.0+ 0,00 34.3%x5.60 450550 25 4% 9,20 0.3%0.46
0 0.2+ 0.44 35 7%5,40 40.0%£7.00 23.7x11.50 0.7%1,26
3 0.4% 0.49 39,1+3.60 47.6+8.90 34.4*+14.80 2.6+2.43
6 0.2+ 0.39 41,0+8.40 48.7%9.10 35.3+22.50 3.5+3.06
75 % 0.6+ 1.03 34.0%+4,90 44.3%9.50 24.0£15.90 0.3%+0.65
0 0.6+ 0.51 33.6+6.50 43.6+8,90 24,9%+13.90 0.1%+0.29
3 0.0 0.00 43.3+4.00 49.5%6,00 35,1+ 8.20 2.3%x1.12
6 0.3+ 0.45 37.1%6.50 44,8%9.70 27,9+19.80 3.1%2,07
90 3 1.1+ 0.33 30.1%6.90 39.7%8.70 16.1£f 7.30 0.1+0.33
0 0.3+ 0.47 32.5%4.60 42.5%6.10 23.4% 7.80 0.5%0.94
3 0.3+ 0.62 39.1%+3.90 42.4%7.10 24,9 8.70 2.1%1t.77
6 0.2*+ 0.38 43.3+3.80 46.0%5 10 28.4+ 7,20 2.8+2,17
z ' A half of bulb height exposed above soil line
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Table 15. Effect of planting depth and duration

growth of bulb of Li/ium 'Dream Land’ in

of cold treatment on

forcing.

treatment
(days)

No. of
divided
bulbs

Bulb
height(mm)

Bulb
width(mm)

Bulb
weight(g)

No, of
bulblets

0 %*

30 )

45

60

75

90

0.2%+0.40
0,2+0.46
0.2%0.39
0.0%0.00
0.6%0.52
0.31+0.48
0.4%0.94
0.0%0.00
0.8+0.50
0.1%0.30
0.0%0.00
0.3%0.50
0.8£0,70
0.7%0.50
0.3%£0.50
0.3%0.50
1.3%0.50
0.6%0.50
0.4%0.50
0.4%0.50
1.2£0.40
0.3%0.50
0.5%0.50
0.4%0.50

39.717.25
35.9+4.17
45,214, 47
39,.947,02
40,0%8.39
40.7£7.65
44,9%9,80
53.0x6.61
34.1%£5.20
44,127.20
49.2%5.20
50,4%6.00
31.3%4.60
33.75.10
41.4+4.40
42.6%7.80
28.5%3.80
34,412,90
37.2£5.10
42,3%4.90
29.4%4,20
34,814,110
39.5%6.10
45.4%8.90

45.2+8.74
46.2+9,74
45,61%6.09
37.6%7.11
41.1£7.09
44.5%7.90
47.1£5,81
48.9+7.02
37.7+6.90
48.0+9.20
47.1£5.40
46.0+8.40
35.0£4.50
37.6x7.00
44.8%5.30
41.3£6.20
39.3£6.10
42.2%7.50
46.3%6.80
45.9+8.50
37.2£5.50
44,3£7.30
43.3%8.30
43.9*8.60

31.6%10,37
26.7%11.50
31.8£11.91
24,2%15.35
30.0+23.42
27.1£16.93
40.6%16.20
48.4+18.90
18.1+10.80
40.1£16.50
47,7%16,20
37.0x18.00
40X 6.70
16.0% 6.30
31.0+13.70
28.5%10.70
15,2+ 5,40
23.2%11.00
28.3% 9.30
30.4+15, 40
14,0% 4,70
27.0£10.30
28.9+13,80
30.7%12.70

0.710,82
1.4+1,06
3.5%1,98
3.0%+1.63
0.4%0,52
0.21+0.42
0.9%1.21
1.9%+1,52
0.0%0.00
0.7£0.75
2.2%1.19
4.7%+2.28
0.5%0.52
0.3%0.49
1.9%1.67
2.0x1.04
0.0£0.00
0.0%0.00
2.8%1.60
3.3%1.15
0.1x0.40
0.2£0.56
1.9£0,96
3.8%1,37

z : \ half of bulb height exposed above soil line
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Tiet = 2 zlo| & Hojx] elgtct

Table 16. Effect of planting depth and duration of cold treatment on days
to shoot emergence and flowering of L, Jongiflorum ‘Hinomoto’

Duration

Planting Days to
reciment  femth  shoot rrering
(days) cm) emergence
0 %7 40(100)" 207 (71.4)"
(9/21)? 0 40(100) 209 (75.0)
3 45(100) 213 (44.4)
15 Y 39(100) 190 (70.0)
(10/6) 0 39(100) 192 (62.5)
3 44(100) 194 (62.5)
30 % 37(100) 171 (70.0)
(10/21) 0 36(100) 178 (60.0)
3 43(100) 185 (55.5)
45 % 34(100) 156 (87.5)
(11/5) 0 33(100) 164 (75.0)
3 42(100) 167 (70.0)
60 % 27(100) 141(100,0)
(11/20) 0 27(100) 150(100. 0)
3 29(100) 154 (75.0)

z : Planting date, y : A half of bulb exposed
x  Shoot emergence percentage, w : Flowering percentage
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Table 17. Effect of planting depth and duration of cold treatment on
growth of L. longiflorum ‘Hinomoto’

Duration

of cold Planting Plant height Flower Leaf
treatment depth (cm) number number
(days) (cm)

0 % 13.9 1.6 69.9
(9721) 0 14.3 1.3 52.4
3 12.8 1.2 51.8

15 % 13.4 1.2 36.3
(10/6) 0 14.2 1.5 41.1
3 13.6 .1 45.1

30 % 15.9 1.2 41.1
(10/21) 0 13.7 1.1 38.3
3 13.8 1.0 37.2

45 % 20.3 1.4 4.0
(11/5) 0 17.6 1.0 43.0
3 17.3 1.2 46.7

60 3 20.3 1.4 33.1
(11/20) 0 19.4 1.1 43.6
3 17.3 1.0 42.6

z . Planting day, y : A half of bulb exposed
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Table 18. Effect of planting depth and duration of cold treatment on
days to shoot emergence and flowering of L. [fongiflorum

‘Gelria’
Duration .
cheold  Plantioe  Daye to bays to
tr[edzt;(ie)nt (cm) emergence flowering
0 % 69.7+7.16 224+1.7
0 57.817.04 229+2.0
3 36.8%5.99 231%£1.9
6 62.916.09 232+1.1
30 ¥ 33.0%9.69 174+2.6
0 35.7+3.39 18021
3 39.4%3.78 184+3.2
6 50.1%5,70 187%£2.9
45 Y% 35.816.76 165*+3.6
0 29.3%2.69 170£3.0
3 35.8+5.73 169£3.4
6 39.0=x5,29 171x2.6
60 Y% 30.5%7.03 155%5.1
0 24.5+9,75 158+2.5
3 32.3%5.75 158+2.4
6 33.0%6.00 157+2.3
75 2 25.1%5,17 140*+1.4
0 20.214.64 143+1.8
3 31.9%4. 41 145%2.9
6 31.9+4. 71 145+3.1
90 Y 24.6+5.26 128+4.9
0 22.4+4.31 131 +2.5
3 24.5%2.98 132£3.5
6 30.9£8.11 133+2.7

2z . A half of bulb height exposed above soil line
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Fig. 6. Effect of planting depth and duration of cold treatment on the
growth of stem of L. ‘Gelria’
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Table 19. Effect of planting depth and duration of cold treatment on
growth of Lilium longiflorum 'Gelria’

i . , of
%ufractoll? Plda:tmg b 1::lforotic dignt::l:er Flower Sepal length
treatment (C‘;) Green leaf (cn) number (cm)
(days) leaf
0 %*  90.0%15.30 25.1%15.00 1.92£0,.20 9.0%+1.3 15.8*1.05
0 100.9%10.51 20.4%£9.50 1.89+0.20 9.5+1.3 15.6%0. 82
3 99.6+11.64 24.8+8,00 1.93+0.20 9.4+1.5 15.3%0.69
6 118.0%12,29 20,8+7,20 1.90%+0.30 11,3+3.1 16.2%1.23
30 Y% 65.5+4.95 20.0+3.80 1.72%1.10 7.4%+1.5 15.0%3.43
0 65.4£6.91 19.5%£3.70 1.63+0.32 7.2+2.3 15.0+0.97
3 51.0£2,91 20.3%+6.00 1.54*0.37 5.9*1.9 15.0%0.91
6 58.4+£6.32 20.0+x9.40 1.55%0.30 5.5*1,1 15.8%0.73
45 Y 56.8%+9.39 15.3*7.19 1.60%+0.18 6.1x1.6 15.9%1.60
0 71.2%4.11 14.3%7,50 1,62%+0.17 7.2+1.6 16.6%0.40
3 67.5%9.22 15.0+9,30 1.61+0.13 9.9+1.3 16.5%0.40
6 65.8+7.34 14.9+£3,90 1.54+0.14 7.9+1.9 16.2£0.80
60 % 65.816.87 16.8+4.80 1.49%0.25 3.7£1.2 17.4%0.40
0 72,7£8.76 15.9%+4,00 1,40%0.13 5.5+2.1 15.5%1.90
3 51,3%£2,23 16.2+6.00 1.27%0.18 4.4+1.9 15.7£0.60
6 62.5+7,50 13.8%7.,90 1.27+0.18 5.4+£0.7 15.510.69
75 3 54,5+8.70 20.0+4,90 1,48%+0.17 5.4+1.8 16.0%0.81
0 59.8%5.30 18.8%+7.90 1.32*0.10 7.3+1.9 16.8%0.50
3 62.5+5.80 17,8+2.70 1.27+0.15 6.1%x2.0 15.9%0.63
6 68.5+6.70 13.2+3.80 1.28%+0.09 5.5*0.6 15.9+0.23
90 % 63.00.10 6,4+3.30 1.37+0.23 4.9%+2.5 16.6%1.20
0 68.6+8.60 7.3+1.60 1.31%0.13 6.3+2.1 15,1%3.50
3 71.9%£7.00 4.8%1,60 1.16%0.25 5.9+2.3 16.1%0.70
6 70.0£8.40 5.5%*3.10 1.12+0.12 6.2+1.8 16.2+0.58

z ¢ A half of bulb height exposed above soil line
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Table 20, Effect of planting depth and duration of cold treatment on
growth of bulb of Lilium longiflorum 'Gelria’

PsEticn Planting No, of
of cold depth di\;ided Bulb heiht Bulb Bulb No, of
treatment {mm) width(mm) weight(g)  bulblet
(cm) bulbs
(days)
0 %*  2.3%0.52 32.1%7.39 45.7%6.54 26.0+12.47 0.0%0.00
0 1.3£0.47 35.1+3.96 52.3%5.63 38.0+14.31 0.5+0.42
3 1.2£0,39 37.4+4.65 52.9+8.29 45.7+18.31 0.0+0.00
6 1.1£0.35 43.9%7.01 56.0+9.43 68.5+47.90 0.7+0.53
30 Y% 2.7£1,05 37.1%5.76 47.9%4.64 30.8+ 5.18 0.9%1.21
0 1,7£0.67 33.0%£3.59 55.2+9.70 38.9*14,34 0.5%0.62
3 1.3£0.71 32.5%4.40 47.4%6.87 26.3+ 8.40 1.1+1.28
6 2.9+1.70 34.1%5.34 46,16.14 34.7t 8.49 0.7+0.34
45 % 1.8+1,08 30.3+4.32 39.3+7.55 16.9* 8.62 0.5+0.48
0 1.8+0.98 37.7+8.31 53.11+6.44 38.2+13.76 0.4*0.36
3 1.5£0.76 39.4%2.68 59.2+8.76 56.8*+22.48 0.3+0.59
6 1,2%X0.44 41.6x3.36 55.6+7.19 50.1+15.66 0.7+0.80
60 % 2.4+1.04 30.2%6.21 40.1£7.21 19.2+ 8.20 0.2+0.42
0 2.7£1,03 27.0+1.89 39.91+3.69 16.8+ 3.57 0.5+0.24
K| 1.9%£1,07 37,1%£4.57 50.1%7.23 40.2%+15.44 0,7*0.67
6 2.9+1,68 31.8+5,45 41,69.68 31.2% 7.08 0.4+0.60
75 % 2.3%0.50 29.2*5.77 41.4%3.77 16.9% 6.11 0.0*0.00
0 2.0£1,00 350%2.20 45.7+9.74 27.3+18.65 0.3+0.42
3 1.3+0.50 32.3%2.10 47.5%9.41 26.2+11.58 0.2%0.39
6 1,5%0.58 33.9+6.71 45.2+5.29 26.1% 4,33 0.5+0.52
90 Y% 2.0+0.76 31.3%+5.08 46.8%7.05 26.4+11.21 0.0%0.00
0 1.9£1.30 29.7+2.93 47.6+5.83 26.6% 8.20 0.0*0.00
3 1.920.64 36.7%6.92 54.4+9.08 42.1+18.22 0.3%0.42
6 1,3+0.52 38,5+5,05 58.1+9.78 49.8+22,78 0.210.38
z . A half of bulb height exposed above soil line
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Table 21, Effect of planting depth on growth and flowering of L.

‘Paradise’.

Planting Days to Da Plant Fl Leaf
depth shoot = ke height il ea
(cm) energence flowering (cm) number number
/% 13.8 96(100)” 45.0 3.4 46.3

0 13.3 93(100) 47.0 4.3 47.0
3 17.5 92(100) 52.1 4.1 44.5

6 20,4 92(100) 56.0 4.0 43.7

z : 1/2 of bulb exposed, y : flowering percentage
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222 'Paradise’?} ‘Star Gazer’ ¥ E%F BF 3, 6B EFOA F3
8] 172xx&Fo] H|3te ojzlon], g A AR FYo| Yelulcl. A4

o= ‘Paradise’'= MAMY4EF 72145l oL} ‘Star Gazer'y: F7151dcl.

Table 22, Effect of planting depth on growth and flowering of L. ‘Star

Gazer ',
Planting Days to Da Plant
ys to - Flower Leaf
depth shoot flowering height number number
(cm) emergence (cm)
1/2° 26.8 148(100)” 33.8 2.7 27.9
0 21.3 146(100) 38.6 3.3 29.6
3 37.4 148(100) 43.1 3.5 30.1
6 36.8 148(100) 50. 4 3.6 30.9
z ¢ 1/2 of bulb exposed, vy : flowering percentage

Fig. 7. Effect of planting depth on new bulb formation of L, ‘Star Gazer'
bulbs treated at 5C for 100 days.
Left : 1/2 of bulb exposed above the soil surface
Right : Bulb planted 3 cm deep under the soil line
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Fig, 8. Effect of planting depth 6n growth 6f i. ‘Star Gazer’ bulbs
treated at 5C for 100 days.

Left : 1/2 of bulb exposed above the soil surface
center : Bulb planted 0 cm deep on the soil line
Right : Bulb planted 3 cm deep under the soil line
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Table 23. Effect of planting depth on growth and flowering of L. 'Casa

Blanca’.
Duration . f leaf
of cold Plda:;:r:\ 8 D:%zo:o Days to  Flover No. of lea
tr(edzzgnseft (cm) emergence flowering number Green leaf Chlloeraoftlc
0 1/2°  143,4%3,28 265+3.0 3.1*1.3 31.9%+3.87 17.8+6.97

0 145.5+3.50 268+2.1 2.8*0.6 32.2*1.66 17.7+4.33
3 153.0+£3.04 272+2. 4 2.9+0.8 35.0%4.14 13.6£3.71
6 155,9%1,66 273+2.9 2.3x0.5 34.4%4.4] 11,1x4.60
30 172 90.1+5,19 220+2.4 2.5%0.9 26.3+4.06 20.1*3.72
0 94.5+3.80 225*2,3 2.8%f1.1 32.5+8.57 16.5+2.85
3 99.5+3.52 228x1.6 2.5%0.7 30.4%6.85 16.61+4.48
6 99.916,10 2281+3.4 2,710.8 32.3%4.09 16,215, 41
45 1/2 71.9+3.47 204%3.0 2.1*x1.,0 23.7£2.73 17.7%6.23
0 68.8+8.86 208+3.6 2.0*1.9 27.2%2.91 14.0%3.41
3 70.9+21.35 212+2.2 2.0%£0.6 30.0+3.86 13.3x2.7
6 79.4%8.15 212x2.4 2.3%£0,6 31.0%3.42 13.0+3.35
60 172 54,64 14 186%2.9 2.2+0.7 23.0%4,52 18.5%3.27
0 47.7+9.30 188%3.5 2.1£0.6 26.1+3.30 19.0%4.64
3 61.0%£6.81 194£3.7 1.9%0.6 27.5%6.54 13.4%5.03
6 64.1+6.33 194+3.0 2.1%£1.0 29.7%6.56 15,84, 86
75 1/2 42.2%£4.91 173%£2.1 2.6*x1.0 21.7%2.70 19.31+5.80
0 40.6+5.62 174%1.5 2.3%0.7 27.5%6.20 15.4%6.20
3 40.8+8.94 175%1.5 2.4%0.5 26.2+6.80 16.5%5.00
6 50.7+5.24 178*1.9 2.4%0.5 28.1*4.00 12.6%2.70
90 1/2 32.5%£3.02 159+1.9 2.7+0.9 24.0*548 22.0%4.45
0 31,2%2.76 162%2.7 2.4*0.9 26,4*3.65 14,7412
3 37.5%2.92 164*1.8 2.2+£0.6 26.2%3.%4 14.2+4.94
6 43.3£2.35 164+1.7 2.4*0.5 28.0%4.15 13.3+5.12
z : 1/2 of bulb exposed above soil line
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Fig. 9. Effect of planting depth and duration of cold treatment on the
growth of stem of L, ‘Casa Blanca’
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AAzEX:

Table 24, Effect of planting depth on growth of bulb of L. ‘Casa Blanca'.

=
ag =y

Duration Planting No, of
of cold depth di\,:ided Bulb height Bulb Bulb No, of
treatmen (mm) width(mm) weight(g) bulblets
(cm) bulbs
t(days)
0 e 0.3+0.50 29.2%5,86 40.41+9.46 28.4+16.99 0.4+0.88
0 0.3£0.44 31.2+4.50 39.9+9.96 27.3+16.26 0.3£0.60
3 0.3%0.45 35.8+4.31 43.6+7.84 33.4+15.33 0.9+1.58
6 0.3£0.46 36.5%f7.16 44.6+9.32 35.3+19.14 1.1+1,80
30 b 0.4%0.50 39.3*6.08 47.2+2,85 44.2*14.01 1.2%1.42
0 0.2%0.44 46.5%6.19 53.7%9.21 72,5+35,34 0.5%0.66
3 0.220.39 47.1%3.78 54.3+9.66 63.3+19.71 1.2*1.64
6 0.2%+0.39 46.0%5.09 59.4+7.10 70.9+24.47 1,110.95
45 % 0.3%0.49 38.,9%557 46.8+9,18 40,7%15.30 1.6%2.50
0 0.3+0.48 43,2%5,05 57.9+9.87 72.2+32.03 0.3%0.48
K] 0.4%0.51 44.3%5.77 57,4+9.98 62.4+22.91 0.1+0.36
6 0.2+0.37 53.1%+6.48 62,4%7.52 59.3%£23.24 1.2x1.09
60 Y% 0.310.48 36.4+4.02 43.0+5.70 33.6+10.74 0.0%£0.00
0 0.3£0.47 38.2+3.82 49.0+9.70 47.9+21.80 0.5+1.21
3 0.5%+0,82 43.91+4.32 52.21+8.37 64.9+34.55 1.4%1,28
6 0.3%0.49 44.1x535 55.3+£9.64 66.3+32.23 0.1%£0.29
75 A 0.0£0.00 45,4+3,90 53.7%4.92 59.8+17.40 0.2%0.45
0 0.1%0.33 43.9%+5.29 64.0%:8.67 73.7%£19.76 0.2%0.67
3 0.1+£0.30 45.3x6.18 62.7%8.48 75.7x26.37 0.2+0.60
6 0.1£0.38 50.4%+5.99 68.1%5.39 90.5%£22.33 0.4*0.79
90 % 0.7+£0.76 27.4%*4,10 33.1£7.77 19.9%+12.21 0.1+0.38
0 0.230.40 39.3%x5.03 54.4+9,78 49.6x21,00 0.2%0.40
3 0.6+0.94 40.8%5.90 47.7%8.25 49.3%27.84 0.310.61
6 0.2+0.38 44.0%5.63 54.5+9.84 68.7%27.64 0.510.66
2 ¢ 1/2 of bulb exposed above soil line
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A 3 A F2o AMAZBeIt 4 22 FeRHstol] nlA]

£ 9%
1, o 9 o
7h, deld Yep
1) 215 g =hy

ZAAMEE AHAIQ ‘Jolanda’(11.5g)9} ‘Dream Land’(10.7g) X OHA|Ql
"Casa Blanca’(49g)E 3}o] 96\ 10¥ 15UNE 5ColM wysidct, 2zt £
HE 7592 A2AeAY F 2L 0, 6en Zo|B Adle] AE]ZENA(SS
X30%x20cm)oll Zt2t FAstgch. 2t AR waAd 674 3WEoz A3}
gden|, MZAH= ‘Jolanda’, ‘Dream land'7} “3{3}o] ZAlo] 10cny ul,
‘Casa Blanca'ofM Z%o] 20cd W &4 ¥, 713F, 9% L &L
ZAbstodct,

2) Az

"Jolanda’ = Ocm?] 2| FollA] JE Lol sl PolM e WoroL} 6uiY 48
29zt SU% J&FL ¥FE IIACHE 25). 6 A PHE 6G7IFE =
F43] wWolrle B¥E Bk 28y} ‘Drean Land ol A& Oced)ziol A 4
| REE 84 #3Po) golrld, 6cmAlzFolME SuimjYE F&3] F7)
He AS 2 4 drh.  ‘Casa Blanca'oA= OcoA]z] ol G&E4 $ato)
Juizlzlx] = wlsdt W2 YL JHAoY b AT 10uii7EA] Hlsd @
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Table 25. Effect of leaf position on some character about leaf in Lilium
Spp.

Ocn deep 6cm deep
Chlorophyll No, of Leaf Leaf Chlorophyll No, of Leaf Leaf
contents  stomata length width contents stomata length width

Culti-  Leaf
vars position

1 0.2 48x08 22 0.7 - 3.0+1.00 2.4 0.6

2 3.8 5.0x0.7 2.2 0.7 - 3.6x1.14 26 0.6

3 3.1 6.2x1.3 2.6 0.7 - 44*1.14 2.8 0.7

4 6.7 7.4%1.,5 3.2 0.8 8.0 3.6x0.89 31 0.7

Jolanda S 9.4 8.4%1.1 40 038 16.3 6.6+2.70 31 0.8
6 23.2 9.8+2.6 53 0.9 23.2 8.8+3.42 32 0.8

7 25.7 12.4x1.5 6.4 1.4 28.1 9.4+3,20 3.4 0.9

8 24.3 13.220.5 7.2 1.2 35.8 9.0x1.41 40 1.0

9 29.3 12.4%1.5 7.2 1.1 36.9 92+2.39 48 1.1

10 254 158%13 68 11 370 94134 49 11

1 4.4 27.56£0.5 1.7 0.8 - - = -

2 13.5 3.3x0.5 1.9 0.9 - 3.4+1.30 1.6 1.0

3 14.9 3.8x0.8 1.9 0.9 0.6 461,30 1.9 1.0

4 4.7 5.2%0.4 2.3 1.0 7.8 4,8+0.80 2.0 1.0

Dream 5 30.0 54%1,1 2.7 1.0 12.6 6.0+0.70 2.2 1.0
Land 6 36.3 44209 3.3 1.2 13.8 56x1.50 2.2 1.0
7 38.8 5.210.8 39 1.1 22.5 68110 2.3 1.0

8 40.8 40%0,7 39 1.1 26.8 5.4x1.10 2.5 1.0

g 38.8 5211 45 1.2 32.1 5.8£0.80 2.7 1.0
10460 44315 53 15 298 643050 28 10

1 4.6 2.2x0.8 2.7 1.0 - - 3.1 1.0

2 7.1 2.0f1,2 2.6 1.0 - 1,0x0.80 3.3 1.0

3 8.3 1.6X0.5 2.5 0.9 3.6 1.2£0.40 3.4 0.9

4 7.5 3.2x1.1 2.3 0.7 2.0 2.4%1,14 3.6 1.0

) 5.3 2.0x0.7 2.6 0.8 42 1.8£0.80 3.2 0.8

6 42 3.0x0,0 2.7 0.9 5.9 1.220.44 3.4 0.8

Casa 7 6.8 2.8%¥1.1 3.0 1.1 3.6 2.2+0.83 3.2 0.9
Blanca 8 8.6 3611 34 11 2.4 3.0£1.82 3.1 1.0
9 6.1 3.8x0.4 3.0 1.0 5.7 3.8x2.28 3.3 1.2

10 19.5 50x1.0 3.7 1.1 6.8 2.8x1.48 3.2 1.3

11 24.6 98+0.4 46 1.5 20.6 462,30 3.7 1.3

12 26.6 12.2+1,6 57 1.8 4.4 6.4x1.14 41 1.4

13 28.3 11.6%0,7 55 1.7 27.4 6.0£0.70 4.3 1.6

14 26.6 12.1x1.2 6.1 1.8 33.6 5.8x1.30 56 1.6
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NeEX: P27 54

7184 Ol AFoll A ‘Jolanda'E 7olz{E|, ‘Dreap Land’'= 4uliiFE,
‘Casa Blanca’'t 10°R#lY-8] 471 FASHA Frisldedl, ol 382 d5F
agare] wyel fAlgt Aol HAVE FH5LUFY JFet KAy
2oz AT delolAFE FAH] ol Aolzch ey dHS A4
Holl g Aozt LERA] Qigteh. 2ElA AR/AF vl FFol aieby
UFY FglolM FA3] F7lstedct

1) g 9 Uy

FA2| 8= LHAIQ ‘Gelria’, AHAIQ] ‘Jolanda’$} ‘Dream Land’ B OHAIQ!
‘Casablanca’ & AH&-3te] 96 109 15UHE 5ColA 75437 A2 2] 514t
9 129 30dell Alzfjzlol & Heldte] Fae 1/2x:%3 0, 3, 6en 2R A
E] 23 A(55x30X 20cm) o)l 2tz FA)stlct. 7t 3 RE2 37g, 11,5z
10.7g W 49golodn, 2z Ae|E2 HAd 674 KRS Z Mot 2F
Z A= stem root#} basal root& Wrold 2% 23, 2F ¥ F+E AN
odcth

2) Az}

22| %o A Y EHE(E 26), FAEFF EF HAESSE sten
root?] Zo|7}t Aojzerw 2Fx VA3 F/IslAct.  E¥ sten root] F4
T A3 YobA BE FFolM 22E& UAUSH sten rootd] U Y A&
o] FolxlE A& & 4 AUdch 29 Fle F2& ANULE FolAch

32|} basal root FI& VANUSE 71 Follen 2FE A3 F
7}3to] stem rootoi= Wil P2 AAUSFF A8o] F2 S & 5+ AU

=3
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Table 26. Effect of planting depth on root growth of Li/fum spp.

Siem root Basal root
Culnvars d}:;(nhl(l:n%) Length Diameter Weight No of Length Diameier Weight
(cm) (mm) (®) laycr (cm) {on) ®
Y 681313 244+03 64+ 32 28+05 260+54 36+T05 706+14.8
Gelra 0 170+46 23103 16.7+ 25 3o+0.0 238+21 3610 59.7+52
3 238+21 21+0) 00+ 27 40+0.0 2313+22 Isr09 420+77
6 255+10 20+00 .61 i+ 12 41+05 260r41 30+023 A9 68
¥, 122%66 16+03  S6+ 11 12+04  203-20 2601 20679
Jolanda 0 162+19 12+01 70+ 22 18 +04 262+3.) 21102 140 +47
3 170+19 12+00 104+ 34 48+08 190+.34 18+00 4.612.2
6 20153 IS*00 198+ 88  S8+08 _ 258137 15100 103vS|
' 12266 1600 S61 113 }32104 2659 10700 272+88
0 158+50 15+00 s+ 27405 306+2.5 29+05§ 191+8.3
Dream Land
3 228+56 1.6+00 168+ 38 42104 27.3+43 22+0l1 109+82
6...196250 15400 144% 49 46305 299429 19°00 138+78
Ye 11+73 17+02 205+ 717 38+04 243+59 26%03 230+ll'0
Cusa Blanca 0 196+61} 15+01 431+279 46109 224+85 22+03 223+162
3 20012 12103 519+18.5 54%05 238+50 25%07 154+75
6 20.2+78 1.1+03 61.9+16.7 60£0.0 19.6*4.6 21+02 142+71

Fig. 10. Effect of planting depth on layer of stem root of L. ’'Casa
Blanca’
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A 43 324 71@E A GARALEE B Hla

g ARz PEYE 5TolA 459 M2A 2§ ‘Connecticut King' +2&
A 104F 2329 12879 3B EFAN AU} o fdHos He
sfo] 351t} Uenoto, et al.(1983)9] Wi g oj&slo F&siaion]
‘TR F o] B3t WEAFE AAlsle 2Alsigich

WA ARz EdolM Yol UiAE R AHEAe] A Liety
th. 729 172 &Pl Ufdue] JAEH e &l vlf wokci( Y

11).

120|- Outer scale Inner scale
mo-‘*—' -
o _\—r-’-]_ L“L‘\,JJ.Ll_\_J A
60 —L_!
~ 40
£ 0
el
5 120
O ool
100 =
£ B
80}
60-
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0.0 0.9 1.0 0.0 0.5 i'o
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Fig. 11, Histograms showing the activities of endogenous growth

substances from L, x elegans 'Connecticut King' bulb scales
grown for 10 days in the greenhouse,
A : 1/2 of bulb exposed above the growing medium

B : Bulb planted 3 cm deep under the growing medium
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A3z JSH

A1dE A A

F2FE 2 AEY 4S54 U 23vichol JHF AU AziZe]s} oln|
AeA A7t MHIMERGL} REMM uiel Axjzol§ FE3ln AAe
obrh. A2l FA4afujol Aol KIRITHE W RIFEMo] VY AxE g
oL AHEAG FHoZ FI2Y AUolF Wt A7 K wA o
c}h,

227t Tulipl &d=fule]l BY AFE el A2 vlrAE F2
Z(Hanks and Rees. 1980, Okubo and Uemoto, 1984), #|&*|2|(Pertuit and
Kelly. 1987, /NG, 1984) B! AAZHEAM2](Auge. 1983, ¥} #. 1984)
5ol wsle] £2 o]FojFon], Azjzlojo] it MY FIT P43 YA
N3l ATHMA 5. 1982, Fodor. 1979, HKIEJS. 1930). Tulip xjuisrts=
ey Zgoll ofste] AP T2E& HAsto auistn oLt TAH A Aaje
ol #3lole gA A Yon 22 Aol ulE FYAXNE vl 23}
o dF% B grh

FHHE 51977, 1984) ‘jahte]d] 2x AHAuE ¥ UM 14
Y 2 Foll x&FAFE o] Yol A Fofg Fioll TpHojzta
stgdct, E¥ Pertuit $(1973, 1987)2 i}whle], Natalio Gorin 5(1986)2
Tulip #2& AZA2 71T Fol FS ZAYLEH g FUA i B
astadch. oMY MEA2 JIT Folut AT F F2ol Fel =&HA
o} FHEINE vl Rl A% QW Jide] FUHQA AHr} ek Atale] 7
A3 olch

Tulipg] Ftafuloll AdojA HFFE, F3] AHIYE ZA APZAse

A2 AREF PN oY drpAAch HFFY A FAo A2

rlo
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e QL cAM2|7t Est Agol W EioN wHF oy e Z Fu
ARz dole U2 ol o] ol 2k, AAXfRE Paul Richter'?] A1
33 VAEALHNN FFxT|o] dA et Axst vt B3y vl glch

£ AEL Tulip] F3ahulel] glojM FIi&oll wtE FFE} olge
FUHF 9 AL 7o) AE QY Yo oA P& AVt FA3A)
slo] Zh AP NuIRA L At dAelzt 24 AR v 48
dotR 2} A A5t

A 2A U AEF FE2A

ga) felulelo)] zQuig 2 Sle F2F 5 AY, el L, olojejagg
tEo] F&YUS F2FY Fa YHITHolrh, FF ¢ HAo] ciysin 3y
ol olFtie] MAAHLE 7t A= FRoIAY, oM FF cifES
TUst YapRuir|to] ofF Fo} HJFe] FAPALY RHelM = At vl

< Hlad o Mojrh, YA o Ws] et 9 AGE FAe HE.
AN FEYUY 2u|Fo] F7ste FAolt]

FulolM Al e FEYS HUE FH22 Auistes Z¢7) tiiE
olojA REFHI AE FFEl tiy AHAAAE dAFe AL dwts] F2
dojct.  F3] FzfujAle] FHE st 2 2FoME A1F D of
58S vttt EFS Adusiojopnt Adaule] 43 4 Atk IA
T2 AxAfulo] g Fuoll AQuiE R Sl FFE FES dotRolrh

AR L P

Fulo] AuiElL Qe He3Y 1671 EFS MYt Zapsidch,  2E7}
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NEEX: P

10~11cmql SYT 719 F2& AMg3sle] A XA} FYY wol(0m)2 A2
Y EE(6 inch)ol Azl5le xeR|o] Fof zpAA2A ety ITF 19964
19 209 %E dAste YAt FFRAbe AHA 2%, 2 AR, &
7127, 34,z g3 4%, HubgE zastddch. AASF HAZEE 10

T olde fAden, Z REY 374 10455

F3EE AAZolE FYA st AdA LAY ¥ JAste] zApg 2
e o ek
E3H 23E AUEYE(E 1), ZFol W oJPA FEFLEE=
‘4peldoorn’, ’'Apeldoorn’s Elite’, ‘Golden Parade’, ’‘Negrita’, ‘Oxford’,
‘Purissima W.E'2} ‘Yellow Purissima’ 7EF S8 Ljeluict, £ 3o
10-20cn! £%& ‘'ibba’, ’‘Capri’, ’Christmas Marvel’, ‘Garden Party’,
‘Gluck‘, ‘Kees Nelis’, ‘Lustige Witwe', ‘Monte Carlo’ 8EZCZ L}ElYtS
o}, 10cm o|3te] A& ‘Cantate’ & LiEpYth cti§EY FFS A1ABA] |
~2cu W) AlAslg or}, ‘Christmas Marvel’, ‘Purissima W.E. ', ‘Yellow
Purissima’= A1 HZHgo] Scmo] 402 vlai3 ZA ARste FFL2E Yt
231, ‘Cantate’= AH1HZRo]l BF A3} e EF3UE & + Adrh
3}4F B, ‘Abba‘’, ‘Monte Carlo’ 2EF& Ao BE EFolA 3shte
Ro] ot ¢4 F FFL 2/ 013y o] vof YA IFHEFoES
Yrbssolth.  HURES 35~7.1cn REZ thEEe] EFA
377t #lojylth.  ‘Cantate’= RtRo] 7.1cm2A E} FFETl Aot

1A o] A AFetA] A3 2PE Fo} Yo o] & 7Hestalrt
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Table 1, Characteristics of Tulip treated natural cooling.

Character

Cultivars

Plant

height

{cm)

Internode length{cm)

—
7]
-

o
3
a

(2]
3
a
ot
I
>

5th

Flower
stalk

Flower

diameter number

(cm)
Abba 12,4 2,5 2.8 20 1.2 3.9 0.5 3.5
Apeldoorn 22.2 1.9 3.6 49 118 0.6 1.0
Apeldoorn’s Elite 23,0 1.7 4.1 6.3 10,9 0.5 1.0
Cantate 4.6 00 01 04 1.2 3.7 0.5 1.0
Capri 18.7 1.8 4.1 4.3 8.5 0.4 1.0
Christmas Marvel 17.6 5.5 4.9 3.0 4.3 0.5 1.0
Garden Party 1883 1.5 30 33 29 7.6 0.6 1.0
Gluck 12.4 1.2 27 23 6.4 0.5 1.0
Golden Parade 29.7 1.9 36 52 6.2 127 0.6 1.0
Kees Nelis 15,1 1.1 2.7 3.9 7.4 0.4 1.0
Lustige Witwe 13.8 1.9 34 3.3 53 0.4 1.0
Monte Carlo 1.2 1.9 27 1.6 0.8 4.6 0.5 2.0
Negrita 29.6 1.6 6.8 8.4 129 0.5 1.0
Oxford 24.4 20 3.9 6.3 12.3 0.5 1.0
Purissima W.E 27.3 7.7 6.9 59 172 0.6 1.0
Yellow Purissima 27.3 7.5 67 58 7.3 0.6 1.0

Table 2. Characteristics of Tulip treated natural cooling,

2nd leaf(em) 3rd leaf{cm) 4th leaf(cm) Sepal

\cw:i 1st leaf(cm)
length
Cultivar Length Width Length Width Length Width Length Width (em)
Abba 12,6 7.8 126 5.6 11.1 3.6 9.6 2.5 4.7
Apeldoorn 13,0 8.2 13.2 6.3 11.9 4.0 4.8
dpeldoorn’s Elite 12,2 8.4 13.3 5.8 10.6 3.2 4.2
Cantate 8.2 7.7 8.7 5.9 8.9 3.6 7.3 2.4 7.1
Capri 14.8 8.6 15.4 6.1 13.2 3.9 4.6
Christoas Marvel 14.0 7.2 14,1 3.7 10,6 2.6 4.2
Garden Party 16,8 10.5 18,6 7.0 16.5 4.5 13.2 4.2 6.0
Gluck 10,3 6.4 10.1 4.9 9.2 3.7 5.7
Golden Parade 13,6 9.7 16.0 8.1 15.9 5.0 11.3 3.5 6.1
Kees Nelis 11.5 9.3 12.0 5.9 11.0 3.7 3.7
Lustige Witve 11,8 7.0 1.9 5.1 9.3 33 3.5
Monte Carlo 14.3 7.2 12.5 4.9 10,7 2.9 8.9 2.1 4.2
Negrita 16.2 7.7 16,9 5.4 12.8 3.1 4.6
Oxford 11,2 8.3 12.4 6.3 10,0 3.6 5.6
Purissima W.E 15.8 11,2 16,7 6.7 12.1 4.3 6.5
Yellow Purissima 15,1 10.9 155 6.9 12.9 4.4 6.7
-7 -
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del B4 AMEHA(E 2), FFHUE A Aot ieputed,
‘Cantate’ = E} EFof vj3] ZE gFo] B HoE veidol gFE R4l

3t 2ol & viehyodrt.  wbHo| ‘Garden Party’, ‘Negrita', ‘Purissima W.E’,

‘Yellow Purissima’s BE ¢xlo] E} EZ3c} 71 Zoz vlejylc),

A3 A FEHY F4Ael gl A2AzIR W
=8 AziZol7t 4% W e nlx=

1

1 1=
7}. T. gesneriana L. 'Apelddorn’®] &/dzfujo] olo e §F, 29
Aajzlo), HaAaluhy R M Aol Qi g Kol v JY
1) s g9y
B 2| B F27) 10~12c0Q] T. gesneriana L. ‘Apeldoorn’ F2& 1994
79 8ol FYUst 99 19U7tA] AL ARARYY UK AHE3tAch
AeHele AdFA2A e A M2 2E5IAct  dFH AL 9
o 3Y%E 5Co 0, 15 30, 45, 60U AZXHY ¥ 18x20cm H|'d X Ed]
Aafstod exlo] Foictrt 109 20978 frel2Aol JAddtch  AAA A
gle T2 99 2ol BAlste] Ego] EArkst 114 1545 15U%AeR
4ztel Z2stedch.  zt MepHE P E AAY U7 frFE Lol 3
Algtad oo Alzajgols F29 17212, Ocm, JcnHETEZ Lpo] Alzjsigct,
2 Ae|dE REY 394 4ihE He|siach
AR ZAH= Wold, 7y, g 2%, HFY, Y, dFE 24k
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th AU Bglo] HAU3| AaEo] Fo] Mol wiE JIFLE AR

HEFE FZ AFolM BRI o2 dHon HYS i3ty ol

2) 43

Tulip®] Zgzhulol] glojy 3ol Aizle], Fu{F U A 7|te]
gt gl Aol o)A JHS RAIY A ohE Pk

ol U4E BA(2Y 1), dFMEAe|oMe A&Ael7|Zto] A2 ot
gt Ad4F odopst whsich  Axjzlold wiE Aol H 1/2:E8F Ao
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Fig. 1. Effect of planting depth and duration of artificial cold
treatment on the days to shoot emergence of Tulipa

gesneriana L. ‘Apeldoorn’.

Top : skined bulb, Bottom : tunicated bulb
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Fig. 2. Effect of planting depth and duration of cold treatment on
the growth of shoot of Tulipa gesneriana L. 'Apeldoorn’,
Left: artificial cold treatment,
Right: natural cold treatment

Z: transferring date into greenhouse
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Fig. 3. Effect of planting depth and duration of cold treatment on
the growth of shoot of Tulipa gesneriana L. 'Apeldoorn’.
Top: artificial cold treatment

Bottom: natural cold treatment
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Table 3. Effect of planting depth and duration of cold

treatment on the flowering rate of 7T gesneriana L.

*Apeldoorn’,
Duration of planting depth (cm)
cold treatment 1/2 exposed 0 3
0 T 0.0 25.0 0.0
S 0.0 0.0 0.0
15 T 41,7 58. 3 8.3
S 0.0 33.3 16.6
Artificial
e o T 45.0 77.7 41.7
S 25.0 33.3 58.3
treatment
15 TR 75.0 83.3 63.6
S 41.7 - 58.3 50.0
60 T 83.3 83.3 75.0
S 5.0 _ 500 . _ . 50,0
11/15° T 63.6 83.3 63.6
Natural 11730 T 91.7 100.0 75.0
cold
treatment 12/15 T 100.0 100.0 75.0
12730 T 100,0 100.0 100.0

S : Skined bulb, T : Tunicated bulb
Z : Transferring date into greenhous

_82_

AOIB/07/07 1540 N g

AZ2EXN: P27 SSMUIS H2H2 &E 2EHIPEON /s



EF A A HA9= 119154 UAFoN 1/2:Bstd Aaisid e
o= 63.6%to] MBIl oLt 12430 YAUTE 10052 ANgS Hodch R
Aot O EFY 3 FolMTt 255 27} 7258 2 e} Alz|o)
Ae E71407%0] o|FoiAlA] AAY 2l FAHA U g s} o] Folx)
2 otrh 1547 AAY du 2y 172N E AT Qo
3 9o 159 A2Ae P BF g5t W2 /e Hach  Alxjzlo)o
mE Aol RE RUFINE OcoBETFANN 7jgo] A3 £ Lieluic),
OcoBEF= 45 60U A 2Az|ofA 80xol4t 7133t oni 3cnEEo|Me
75%0]3}2] g Harh. wuFe Ry RET} REgo] uWeton Al
oo mtE Alols} AXFEA] ekddeh AAMHZAzME 172223} O ER
2| Aztgol gob 12€15U0) ¢ A2A el TolA 100% 7j3}3}ich,

N2od+E BE(R 4), AFALAHE A 2z2|7)20] P45 )
B4 U7t ThaE o] 30U ALA Y AL I 7A] 120~14090] L8
Halort 60U A2Az] R 60~100¢e]) AaFqdch  AdA A 2o
= 323 2]e opitA2 1141590] QAT F& A7 110~123
ol 8% gleon 12€15U0] YUY T+ ARL2Ud$7} 50U iR gy
Aot EY A EAMe|7|zto] FAYsE AP BEHAIE ZolEo] Mo
28] &Y F& AUt viad FYsA ol FojHcl F3| Aajzolo) u
€ 719 2ol AM U7 30, 45, 60Y HA e RN 1/2x2A)F
2o 3em HEFET} 242}t 22, 26, 21oLt AHEIL HUHA O zjdA LA
glollAs 1722 &3t Azi Zo] JcoBETET} 4~19Y 77} FAF oc),

AFH LA ejAlole 1/2:2 22} OcoBETFolM HFNEUL xjo]7} 2 wind
AAx el Aol 1/2E2 OcnHEL) 713717 A9 u]ssldc),

20TE/07/07 15:42— @8 K& B/ 2 w08

NEEXM: P25 SIS 22H &8 2BHARDAM /s8R



Table 4, Effect of planting depth and duration of cold
treatment on the days to flowering of 7T. gesneriana
L. *Apeldoorn’.

Duration of Planting depth (cm)
cold treatment 1/2 exposed 0 3
0 T - 187(3/ 8) -
S = -~ =
15 T 157(2/21) 162(2/26) 169(3/ 5)
S - 158(2/22) 169(3/ 5)
Artificial
cold 30 T 121(2/ 2) 132(2/12) 143(2/23)
S 121(2/ 1) 130(2/10) 136(2/16)
treatment
45 T 85(1/11) 102(1/26) 111{2/ 6)
S 86(1/12) 96(1/20) 114(2/ 9)
60 T 77(1/18) 83(1/23) 88(2/ 8)
—— S, 620173) 661/ 7) 0 A2 4)
11715° T 110(37 3) 113(3/ 6) 123(3/16)
Natural 11730 T 96(3/ 4) 96(3/ 4) 75(3/23)
cold
12730 T 49(2/17) 49(2/17) 53(2/21)

S i skined bulb, T : tunicated bulb, ( ) : flowering date
z . transferring date into greenhouse
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Table 5. Effect of planting depth and duration of cold
treatment on the leaf length of Tulipa gesneriana
L. 'Apeldoorn’ |

Muration of 1/2 exposed 0 3
cold treataent I1st 2nd 3Ird \Menn Ist 2nd  3rd ‘Mean Ist 2nd  3rd Mean
co

0 T 83 83 73 7.8 108 1.2103107 129 141 13,6 13.3
S 772 75 64 7.0 84 69 70 8.4 9.6 10,3 9.5 9.9

T109 11.6 10.710.7 13,0 13.3 109 12,3 9.1 83 81 13.6
$9.1 83 81 85 12.2 14.3 12,7 12.7 13.6 15.5 14.6 14.0

rtificial
cold 5 T11.9140123119 143159 13.614.4 16.8 17,4 151 15,9
treatarnt S11.813.911811.,8 14,1 16.1 141 14,3 14.8 15,9 14.1 15.0

o 7140154123138 16.0 17.0 14.1 152 18.4 19.0 15,9 17.1

$12.815.0 13.0 12,5 14,8 15.5 13.3 14,0 17.9 18.8 14.4 17.0
T16.617.0 13,7158 19,2 19.9 16,1 17,0 19.3 19.8 16.6 17.7
. .§15.817.014.514.8 176 18.0 15.0 16,2 18,7 19.6 16.9 18.1
nast T12.513.8'12.0 13.6 13,4 14.9°12,0 13.4 15.9 16.9 15.1 14.1

60

wal 0730 T 12,5 14.0 12,5 12,5 13.7 14,7 131 13,1 14.3 16.8 14.0 15,1
cold

treatsent 3205 T 13 1 14 8 13,2 13.3 13,7 14,5 12,3 13,5 166 16.9 14,5 15,2

2% 7158170160159 17.0 18.2 15.8 16 6 18.1 19.0 16,6 17.5
S : skined bulb, T : tunicated bulb
z . transferring date into greenhouse
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Table 6. Effect of planting depth and duration of cold
treatment on the flower stalk and tepal length of Tulipa
gesneriana L. Apeldoorn’,

Duration of Flower stalk length(cm) Tepal length{cm)
cold treatment 1/2 y 1/2
(days) exposed Ocm 3cm exposed Ocm  3cm
0 T 2.3 7.3 6.7 - - -
S 1.7 - - = - -
15 T 11,9 13.9 6.2 6.5 6.7 6.2
S 16.8 14 9.6 - 5.9 8.5
Artificial
cold 30 T 13.8 16.6 16.8 7.1 8.1 8.5
S 2.8 13.6 20.0 6.3 8.8 7.7
treatment
45 T 32.7 31.3 30.1 6.9 7.0 7.5
S 28.3 28.1 32,9 6.4 7.5 7.4
60 T 31.0 37.5 37.4 6.2 7.2 6.6
S 32.7 30.2 33.4 7.7 7.4 7.1
11/15° 23,2 29.1 36.1 7.0 7.3 7.5
Natural 11/30 28.3 30.2 29.7 7.5 7.4 7.2
cold
treatment 12/15 28.7 25.2 30.5 6.8 6.6 6.9
12/30 29.3 34.4 34.7 7.0 6.8 6.8

S : skined bulb, T : tunicated bulb

z : transferring date into greenhouse , y : Planting depth
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Table 7, Effect of planting depth and duration of cold treatment on days
from potting to shoot emergence and flowering of Tulipa
gesneriana ‘Kees Nelis’ in forcing.

cold planting Days to Days to
treatment depth shoot flowering
(cm) emergence
0 172 28+12.8(12/21)" 114% 6.7(3/17)°
(11724)* 0 25% 8,2(12/18) 119£10.8(3/22)
3 58 +14.3(1/20) 129+13.0(4/ 1)
5 69+14.6(1/31) 130+11.8(47 2)
10 76£13.6(2/ 7) 12513, 7(3/28)
15 172 21%x 9.5(12/29) 87+ 5.1(3/ 5)
(12/9) 0 15+ 3.6(12/23) 89t B8.3(3/ 7)
3 51% 5.7(1/28) 100+ 3.8(3/18)
5 40t 7.9(1/17) 93+ 8.3(3/11)
10 63%10.2(27 9) 108+21.2(3/26)
30 172 10+ 0.6(1/ 2) 62+ 5.5(2/23)
(12/24) 0 12+ 2.4(1/ 4) 68% 6.5(3/ 1)
3 25% 6.7(1/17) 72+ 3,6(37 5)
5 42+ 3.5(2/ 3) 76+ 2,.2(3/ 9)
10 37+ 5.0(1/29) 75+ 3.8(37 8)
45 172 6+ 5.7(1/13) 16 1,7(2/22)
(1/8) 0 6% 3.5(1/13) 48 2,9(2/24)
3 16+ 4,5(1/23) 51+ 3.3(2/27)
S 22% 0.5(1/29) 56+ 4,0(37 4)
10 23* 0.5(1/30) 56% 5,7(37 4)
60 172 3+ 3.1(1/25) 38+ 2.5(37 1)
(1/23) 0 8%+ 5.9(1/30) 39+ 2.8(3/ 2)
3 14 2,8(2/ 5) 43+ 1.7(37 6)
5 16 1.5(2/ 6) 43% 3.7(37 6)
10 17 3,0(2/ 8) 43+ 2.1(37 6)

z : planting day,
w : flowering day
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Table 8, Effect of planting depth and duration of cold treatment on flower of
Tulipa gesneriana 'Kees Nelis' in forcing.

S

Cold Planting Flower First
treatment depth stalk internode
(cm) length{cm) length(cm)
0 1/2 12.5%5.65 2.4+1.92
(11/24)7 0 14,3%x8.24 2.0%x1.62
3 15.0%6,49(18.0)" 0.7+0.91(3.7)"
5 20.6+9.55(25.6) 1.1%1.21(6.6)
10 16.1£9.94(26.1) 0.4%+1.03(10.4)
15 1/2 23.7X2.75 4.4%1. 81
(12/9) 0 22,.8%5,52 2.7%1.85
3 22.2%5,38(25.2) 4.0x0.67(7.0)
5 22.9%2,94(27.9) 2.0x1.54(7.0)
10 17.7+5.52(27.7) 0.7%0.99(10.7)
30 1/2 40.9%5.02 9.1%0.72
(12/24) 0 32.8+3.49 6.0+2.58
3 32.7£10.72(35.7) 5.3%2.96(8.3)
5 22.4+5,59(27.4) 3.51%1,66(8.5)
10 25,016.74(35.0) 2.6+1.36(12.6)
45 1/2 44.2+2.37 8.1%0.44
(1/8) 0 38.5£9.71 6.812,04
3 34.916.45(37.9) 6.2+3.27(9.2)
5 27.2%1,22(32.2) 5.710,35(10.7)
10 14.9+5,94(24.9) 0.3%0.35(10,.3)
60 1/2 35.6%5.37 8.3+0.33
(1/23) 0 37.5+6.79 10.1+2.05
3 30.3%6.09(33.3) 8.2%2,29(11.2)
5 31.2%7.80(36.2) 6.3%2.04(11,3)
10 22,0£3.27(32.0) 4,4%1,65(14.4)

z . planting day, y : 1/2 of bulb exposed, x : flower stalk length with
it's length under the soil surface, w : first internode length with it's
length under the soil surface
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Table 9. Effect of planting depth and duration of cold treatment on
flover and leaf of Tulipa gesneriana 'Kees Nelis’ in forcing .

cold Planting First leaf First leaf Petal
treatment depth length width length
(cm) (cm) (cm) (cm)
0 172 i1.8+1,52 7.01+0.86 5.1%£0.97
(11724) 0 11.0+1.70 6.9+0.60 5.1%0.39
3 10.9£2,. 69 6.3%+0.60 6.4+1 11
5 12.7+1.97 6.3+0.49 6.4+1,07
10 11,1+2.93 6.1%0.71 6.0+0.53
15 172 11,9+0,67 7.5%0.58 5.5+0.59
(12/9) 0 13.7+1.04 6.7+0.29 5.8%1,10
3 15.1%0.62 7.1+0,39 6.2+0.86
5 15.5+1.19 7.1+0.52 6.3%0,35
10 12,7+2.67 5.5+0. 49 6.91+0. 49
30 1/2 14.1+1,67 8.4%0.96 6.6x1.12
(12/24) 0 13.7+1.20 7.6%0.60 5.6%0,92
3 15.1x1,09 7.1+0.29 5.9+0.66
5 13.3+1.17 6.5%0,30 5.7%0,45
10 13.6%0.99 6.1+0.85 6.3+1,25
45 1/2 14.5+1.02 7.9%0,.96 6.310.50
(1/8) 0 14,4%1,13 7.2+0,79 6.4%1.21
3 13.8+0.33 6.6x0.36 6.4+0,72
5 13.7%0,39 6.3%+0,47 5.0+0.26
10 10.6*1.00 5.4%0.48 5.3%£1.20
60 1/2 14.3%1.51 7.1%+1.18 6.3%1,02
(1/23) 0 14.4+2.02 5.7%1.07 5.0%0.35
3 14.7x1.47 6.2%0.90 5.410. 47
5 15.7+0.66 7.0%£0,93 6.1x1.92
10 14,2+0.97 6.8%£0.57 4.7x0 41

z : planting day,
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Table 10, Effect of planting depth and dark period on growth of Tulipa

gesneriana ‘Kees Nelis’ in forcing.

Cold Planting Dark Days to Flower stalk
depth . .
treatment (cn) period flovering length (cm)
45 1/2 0 53+3.9(3/1)" 34.3
(1/8)° 5 51+4,2(2/29) 37.1
10 54%1,8(3/2) 36.1
15 55+4.2(3/3) 30.7
0 0 56+2.9(3/4) 31.9
5 52+6.7(2/28) 34.5
10 53%3.0(3/1) 32.0
15 56+2,5(3/4) 30.6
5 0 57+3,4(3/5) 26.5(31.5)"
5 56£6.6(3/4) 30.8(35.8)
10 54+7.1(3/2) 34.1(39.1)
15 60+6.4(3/8) 26.7(31.7)
60 1/2 0 37+1.8(2/28) 41.9
(1723) 5 38+1.1(3/1) 39.9
10 41+2.6(3/4) 34.5
15 42%1,7(3/5) 35.3
0 0 38+1.5(3/1) 36.5
5 411+2.8(374) 37.3
10 37+1,0(2/28) 29.0
15 412, 3(3/5) 38.0
5 0 40%2.3(3/3) 33.6(38.6)
5 42%3.5(3/5) 32.8(37.8)
10 40+2,9(3/3) 29.2(34.2)
15 41+2,6(3/5) 32.2(37.2)

z : planting day, y : 1/2 of bulb exposed, x : flowering day,

w : flower stalk length with it's length under the soil surface,
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Table 11, Effect of planting depth and dark period on flower stalk
elongation of Tulipa gesneriana ‘Kees Nelis’ in forcing.

Cold :;22;i08 Dark Internode length(cm)

treatment Oy period st 2nd 3rd 4th+5th

??/8)2 172" 0 7.5 6.8 4.8 15.2

5 7.3 7.0 5.2 17.7

10 1.7 6.9 4.8 16.6

15 5.7 6.4 4.7 14.0

0 0 6.1 5.8 5.4 14.6

5 5.9 6.9 5.2 16.7

10 7.1 6.5 5.4 13.0

15 6.3 6.3 5.3 12,7

5 0 4.0(9.0)" 5.9 4.5 12.1

5 3.9(8.9) 6.1 5.4 15.5

10 4,1(9.1) 7.5 5.4 16.1

15 3.2(8.2) 5.8 6.1 11.6

0 172 0 9.0 8.1 6.4 18.5

?1/23) 5 9.2 8.2 6.7 15.9

10 7.0 7.0 5.8 14.7

15 6.2 6.7 53 17.2

0 0 9.2 7.5 6.1 14.8

5 8.7 8.2 53 15.2

10 6.6 7.8 3.6 11,0

15 6.7 8.8 5.2 14.3

5 0 5.3(10.3) 7.1 53 15.9

5 5.1(10.1) 6.8 5.5 15.4

10 4.5(9.5) 6.6 5.5 12.6

15 4.6(9.6) 7.4 5.2 15.0

z ¢ planting day, y ' 1/2 of bulb exposed,
x: first internode length with it's length under the soil surface
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Table 12. Effect of planting depth and dark period on flower and leaf of
Tulipa gesneriana 'Kees Nelis’ in forcing,

Cold Planting Dark Petal First leaf First leaf
e nEnt depth period length length width
(cm) {(cm) (cm) (cm)

45 172" 0 6.8%0.80 13,90, 54 8.8%0,15

(1/8)’ 5 7.310.54 13,3£0.59 7.5+1.19

10 7.2%0,68 13.2+0.29 7.6+0,39

15 7.0£0.59 12.8+0,92 7.0£0.75

0 0 7.1%0,51 13,1£0.95 7.5%0.91

5 7.8+0,70 13,9+1.17 7.6+0.67

10 6.810,42 14.3%0.71 8.1+0.58

15 6.7%1.05 12,.7+0.84 7.3+0.81

5 0 6.720.61 15.4£1.45 7.0%1,00

5 7.6%0,80 15.4+1.00 7.0%0.65

10 7.6%1.30 16.5+0.95 6.6*1,66

15 7.4%1.47 16.5+1.33 7.4:£0.87

60 172 0 6.8+0.38 15.9+1.15 8.4%0.80

lki23) 5 6.5£0.64  15.620.57 7.620.41

10 6.4%0,59 14.01.32 7.1£0.74

15 6.9%0.63 15,.2+2.83 6.1£0.88

0 0 6.9£0.74  16.1%1.02 8.2:+0,37

5 6.8+0,53 15.1£0.83 8.0£0.35

10 6.940.5  16.8%1.37 7.840.71

15 6.3%0.59 20.02.24 6.5+0.31

5 0 6.9%0.58 16.7+0.83 7.4:0,.43

5 7.020,52 16.1£0.96 7.240,93

10 6.50.31 16.0£0.92 6.9+0.39

15 6.6+0.75 18.4+1,38 5940.18

z planting day, y : 1/2 of bulb exposed
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Fig. 4. Effect of planting depth on growth of shoot of Tulipa
gesneriana L. 'Kees Nelis’ treated at 5C for 45days.
From left : 1/2 of bulb exposed,

To right : Ocm, 3cm, S5cm, 10cm deep under the soil line,

Fig. 5. Effect of planting depth on flowering of shoot of Tulipa
gesneriana L, 'Kees Nelis’ treated at 5C for 45 days.
Left : 1/2 of bulb exposed above the soil surface
Right : Scm deep under the soil line
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Fig. 6. Effect of planting depth on first internode length of Tul/ipa
gesneriana L. 'Kees Nelis’
Left : 1/2 of bulb exposed above the soil surface
Center : Ocm deep under the soil line
Right : 5cm deep under the soil line
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2) "Apeldoorn’

‘Apeldoorn’FZ-& 30U HEA2)E AAISte AzZolE "eldte] za}
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ARE EH(E 13), A1EAHEL AAlgolol ZAQel A UHstA| ¢
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Table 13. Effect of planting depth on internode elongation of Tu/ipa cv.

‘Apeldoorn’,
Planting Pl‘ant Internode length(cm) Days to
depth height .
Ist 2nd 3rd 4th flowering
(cm) (cm)

172" 16.9+6.00 0.1£0,13 0.3%0.42 2.9+1,44 13.6+4.80 65.5
0 17.7+4.54 0.1£0,09 1.1+0.94 4,1+£1.50 11.3+2,99 70.0
5 18.4+1.17 0.8+0,15 1.4%£0.22 4, 1£1.63 12,0£1.50 72.7
10 16.0%1.90 0.0+0,05 2.0+1.31 3.5%1.41 10.4+0.95 73.1
x ¢ 1/2 of bulb exposed above growing medium
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NEEX . A2

Table 14. Effect of planting depth on leaf growth of Tulipa cv.

‘Apeldoorn’,
Planting 1st leaf{cm) 2nd leaf(cm) 3rd leaf(cm) Sepal
depth length
(em) Length ¥idth Length Width Length Vidth (cm)

142 6,6%1,64 54%1.27 8.4%1.87 4,7£0.69 7.6%11.67 3,1£0.64 6.57£0.96
0 9.8+£2.73 6.5+1.58 11.5%£3,01 5.1+£1,06 9.0+2,23 2,8+0.75 6.94+0.82
5 12,5£2,50 6,4x1.50 13.7+1.08 6.410.40 11.6+1.48 4.1£0.12 7.05+0.58
10 10.9£1.78 5.5%0.75 12.1£1.45 50+0.74 9.9%1.56 3.3+0.77 6.15+0.29

X : 1/2 of bulb exposed above growing medium

3) ‘Paul Richter’
‘Paul Richter ' E&& 30U M &Ael& A5t Alajzol& Tt 2
ARt Azpe ohe At
2F2(R 15) F+2& ANYSTE Zojzlov AAZo|wtd Ash¢st A%
¥ AE 2O AP zol7h U] gleh  AH1AIPE 2
F2& VAT E AUARPe] AR dstedl, HAFoAdE Alajdolrt
2 JAsYc]. o) Okubo?] ‘Paul Richter’ X eld¥(1984)2} R 2
A2 o] FF2 dAelZ} AIPLE A= 2UL2 G e ¥
g £ ool & ANUSE HF YUl AA AUYstAR, ALY
27t Holxle 22 vietylc)
Aajzol 7t Kol ulxe d¥E RA(E 16), Algeld 3 4 2
o7} Lieh}zl efgtert A& AMU4F FrisiAch.  olA¥ F¥2 A2,
./,:

3,480l E FAISIA UElhes RS B
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Table 15. Effect of planting depth on internode elongation of Tulipa cv,
‘Paul Richter’.

Plant

Planting height Internode length{cm) Days to
ei
depth(cm) (cn) 1st 2nd 3rd 4th flowering

1/2° 32,7+4,86 0.4%0,572.1£0.664.2%1.1326.1+3.93 57.0
0 30.4%5.09 0,8+0.712,7+0.456.0%x1.11 20.9%+3.54 59.5
5 16.4+£6.43 0.1+£0.070.8+0.844.2+1.4011.3%5.21 65.7

10 20.1*6.51 0,1+0,640.8%+1.504.0%1.7615.2+4,97 62.2
x : 1/2 of bulb exposed above growing medium

Table 16. Effect of planting depth on leaf growth of Tulipa cv. ‘Paul

Richter’.
Planting Ist leaf(cm) 2nd leaf(cm) 3rd leaf(cm) Sepal
depth length
(cm) Length Ridth Length Width Length ¥idth (co)

142 12,2+1,59 7.3+£0.63 14.7+1.67 159+2,65 12.5%2.03 4.5£1.51 7.6%(.93

0 14.4%£2,21 7.5+12.8 15.9%3.19 6.3+0,96 13.3+2.86 4.5£1.13 7.5%0,92

5 11.4+1,78 4,8£0.67 11,2+1,72 4,1+0.58 10.543,50 3,1%£0.57 4.9%0.50

10 13.4£3.08 5.6*+1.31 14.9%3.95 50%1.79 12.8%£3.15 3,9+0.43 6.5+1.01
x . 1/2 of bulb exposed above growing medium

4) 'Capri’

‘Capri ‘oA P2 AANZo|7t Aol n|Ae FHE HA(E 17), +3&
E@ste] Axistd x3o] ol Rez uepyirh i} AzRZelntF 23}
Foll Aol MY RE ALUTHE A MAYFF 2] Aries Ag ¢
+ k. AFAL2HE AARYS F2& AH3AE o 2 W] A
o] o] FolZ ot AR FolME len Wi A%l o]FojéTt. 2 Y9
A= AalZolol] Acikt S WA U FAKE Aol PE sidch

AL U+ ANUSF HFEo] B} EFY FU F¥ S 2och
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Table 17. Effect of planting depth on internode elongation of Tulipa cv,
‘Capri ',

Planting Plant Internode length(cm)

depth(cm) height(cm) st 2nd 3rd 4th flowering

12" 19.2%1,00 2,5+0.86 3.21+0.95 4.0+0,10 9.5*1.34 74.3
0 22.3%+1.55 1.7%0,39 2.81+0,50 5.0+0.61 12.9+£0.72 74.6
5 22.7%1.69 1.1%x0.50 3.3%£0,54 5.0%0.84 13.3+0.24 76.8

10 22.5+2.54 1.0%£0.91 3.4+0.43 5.4+1.03 12.7*1.35 78.7
x ¢ 1/2 of bulb exposed above growing medium

Days to

Table 18. Effect of planting depth on leaf growth of Tulipa cv. 'Capri’.

Planting Ist leaf(cm) 2nd leaf(cm) 3rd leaf(cm) Sepal
depth length
(cn)  Length  Width  Length  Width Length  Width  (cm)

172 11,3%1.796,3£2,90 11,9+2.49 4.6+1,57 10,7+1.72 3.8+1.63 6.4+0.16

0 13.6+0,84 7.8+0,92 13.9%1.04 5.4%0.57 11.5+0.83 4.6£0.79 6,0x0.54

5 15.2%0.68 8.2%£0.67 16.0+0.82 6.2%£0.43 13.5+0.76 4.6%0,21 6.6%0,09

10 14.5+£2,04 7.8+0,66 15.8%£1,31 6.320,75 13.0%+1,32 4.7£0.31 6.3%£0,25
x : 1/2 of bulb exposed above growing medium

5) ‘Cassini’

‘Cassini"FFS 00U A2A2E AAsl Mol Weldte] Al
Azt ohEat

HZRZ(E 19), F3& VA E A1F 2] den A2 A FSIATEH
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Table 19. Effect of planting depth on internode elongation of Tulipa cv,

‘Cassini ',
Planting Pl.ant Internode length(cm) DavE" 16
depth height 1 .
owerin,
(cm) (cm) Ist 2nd 3rd 4th g

172" 30.4+5,98 3.8+0.97 3.3+0.304.9+1.56 18.4+4,39 62.5
0 41.2+5.28 4.1+1.084.2£0.486,2+0,84 26,8+3,48 62.5
5 37.315.88 3.3%1.81 3.5£0.445,7+0,64 24.8+4,78 65.5

10 29.4+4,151,3+0.643.1+0.665.1+0.47 20.0+3,67 69.1
x : 1/2 of bulb exposed above growing medium

Table 20. Effect of planting depth on leaf length of Tulipa cv.

‘Cassini’,
Planting 1st leaf(cm) 2nd leaf(cm) 3rd leaf(cm) Sepal
depth length
(cm) Length Width Length Width Length Width (cm)

172" 12.6+0.67 7.5%0.94 13,5%1.555,0+0,78 9.9%1,28 3.8+0.84 7.0%1,.03

0 16,9%+1.558.8+0.89 18.1+2.04 6.1+0.87 13.9+1.72 4.5+0.72 9.2%0,91

5 18.3+1.79 7,91£0.66 18,3+2.01 5.5+0,58 13,.6+1.90 4.6+0.85 9.0=*0.92

10 16.7+1.62 7,2+£0,60 16,1+1.754.9+0,60 11.1+1.58 3.8+0.38 7.9%+1,05
X ! 1/2 of bulb exposed above growing medium

6) 'Kees \elis’
TS VAT 23 © A1F Y] HojA2, A} e o] Folx=

A% BUY 4 AAthE 21), EY HAUSF 2ol o AXE ol

- 100 -

BOIB/QTAOT 1563 @ B/ 2 WU of

NEEX: 22F SIS H2H A & AESHIAE2 DN /s8R



Adet 228 FoMe F Alols UUTHE 22).

Table 21. Effect of planting depth on internode elongation of Tulipa cv.

‘Kees Nelis’,
Planting hPl'ar;‘tt Internode length(cm) Days to
eigl .
depth{cm) (cm) 1st 2nd Ird 4th flowering

172" 36.6+5.82 6.8+2.006.2+0.994.2%1.0019.4x3.36 61.3
0 31.5£5.70 5.3%1.155.0£0.894,6%0.77 16.6%+4.30 65.7
5 20.6%+4.36 3.9+2.084,.0+0.893,6+0.86 9.1*+2.14 71.4

10 25.7+5,22 3.7+2.524.9+1.305.0%1,1412.1+4,28 71.1
X : 1/2 of bulb exposed above growing medium

Table 22. Effect of planting depth on leaf length of Tu/ipa cv. ‘Kees

Nelis’.
Planting 1st leaf(cm) 2nd leaf(cm) 3rd leaf(cm) Sepal
depth length
(cm) Length Width Length Width Length Vidth (cm)

172" 14.4%1.39 8.4£0.79 151%0.95 4.7+£0.74 12.4*1.69 3.7*1.05 8.1+0,86

0 14,8+2,27 8.4%£0.99 152%1.60 4.7+0.43 11.9%+2.69 3.5%0.59 8.2+0.71

5 13.8+1.25 7.1+0.96 13.2+1.45 3.8+0.48 9.6*1.)2 2.6%0.70 6.1£0.74

10 15.7£1.20 7.0+0.43 14.9%1.54 4.2+£0.56 12,0%1.27 3.0%0.66 6.9+0.51
x : 1/2 of bulb exposed above growing medium

7) 'Lucky Strike’

‘Lucky strike'E3& 30Ut A2Ael§ At AzZolE Helslo =
AR A ohg 3t ek

2AS(H 23) P2 VAULF Zojérh kY ABL2USE TR
Ach. 2y el FF3 opsA R B AolMe o]z} viehtx] ¢otct

7t 4919 EAE2(R 24) 12 HHYFE 4 Zojx&= FY¥E B
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Table 23. Effect of planting depth on internode elongation of Tulipa cv.
‘Lucky Strike’.

Planting hP]'aI:t Internode length(cm) Days to
eigl .
depth(cm) (cm) 1st 2nd 3rd 4th flowering

12 32.3%7.43 2.1%1.02 3.5%1.27 4.4%1.38 22.3*4.57 66.6
0 29.5+6.69 1.6+0.44 3.4*1.11 5.1%£2.58 19.4£6.04 73.6
5 25.8+8.37 0.9%0.63 4.0*+2.48 5.0+1.08 15.9%9.65 74.3

10 29.716.43 0.3+0.58 3.0+0.63 5.5%1,32 20.8+4 54 73.5
X ¢ 1/2 of bulb exposed above growing medium

Table 24. Effect of planting depth on leaf length of Tulipa cv. ‘Lucky

Strike’.
Planting Ist leaf(cm) 2nd leaf(em) 3rd leaf(cm) Sepal
depth length
(em) Length Vidth Length Width Length Vidth (em)

1/2° 12,743,281 6,5+2,99 14.1+2,60 4.9+2,70 10.3+3.41 4,2+1.85 7.5%1.01

0 11.5£1.87 5.9%£1.45 31.,5%3.79 4,.4+0.94 10.7%£3.76 2.6+0.90 7.3+0,97

5 13.1+3,81 5.8+1,30 13.9+3.61 4.2+1,17 11,4£5.17 2.6+0.87 5 9%] 84
10 13.8£2.78 6.1+£1.29 1514312 4.4+1.03 11.3*+1.93 3.2%1.17 7.5+1.30
x ¢ 1/2 of bulb exposed above growing medium

8) ‘Golden Apeldoorn’

‘Golden Apeldoorn’ F2& AAU4SE 2%o] Zojale Zwe 2w}
(£ 25). =Y AYVRE 72& AAUSS AolAE 3Ye 2o o] E3
AME 728 2A Alojolyt FETV ANYE YSU 4+ Al ALy
& 723 ANYSES WA B} BF FYU APS volnh

Y FZE AAESE 7 A9 Aol Ao dEE 4T Yolxle
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Table 25. Effect of planting depth on internode elongation of Tulipa cv,
‘Golden Apeldoorn’,

Planting Plant Internode length(cm)
depth height aE )
(cm) (cm) Ist 2nd 3rd th  flovering
172" 28.2+6.42 1.3*1.452.840.824.7£1,9219.4+3,28 63.0

0 28.0+5.75 1.0%1.242.2+1.474.0%0,78 20.8%+3.61 66.9
5 39.5%5.00 1,5+2,01 3.0%+1.824,5%1,94 30.5+5.11 66.0

10 37.3%6.35 2.0+2.483.8+2.037.5+1.87 24,0+4,93 69,8
x * 1/2 of bulb exposed above growing medium

Days to

Table 26. Effect of planting depth on leaf length of Tulipa cv. ’‘Golden

Apeldoorn’,
Planting 1st leaf(cm) 2nd leaf(cm) 3rd leaf(cm) Sepal
depth length
(cm) Length Vidth Length Vidth Length Width (cm)

1/ 10.6+2.63 7.8+1.76 11.4+2.18 6,0+1.21 9.8+1.30 3.8%0.73 6.1%0.94
0 12.9+2.13 8.8+2.3¢ 13.8£1.357.0%1.61 10,9+1.76 4.2+£0.94 7,11+0.72
5 18.5+3.009.6+3.23 19.0+£2.07 8.0%£2,13 14,6+1.86 5.0£1.31 7.9%+2.27
10 17.4%£3.469.422.64 16.6£3.28 7.1+2.35 11.0+2.37 4.6+1,77 7.1%2.83

x : 1/2 of bulb exposed above growing medium

ol AE FYs EE, FAE ) EF BE AANY4LE ALy
71 &= Atk MIEBPS ‘Apeldoorn’, 'Paul Richter’i= Alzjglolo]
Alglol Al1ZER|  ojotomol, ‘Capri’, ‘Cassini’, ‘Kees Nelis’, ‘Lucky
Strike'= HMAF7} AAlFo] w3} LA AAstdon, ‘Golden Apeldoorn’e

233 YAF7E Ao vis] ZA st}
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Table 27. Effect of planting depth on internode elongation of Tulipa cv.

‘Apeldoorn’,
Planting Days to Plant Internode length(cm)?
depth i) vering height(ca)
(cuyy Trovering height(ca Ist 2nd 3rd 4th
172" 65.5 29.9+0.99 0 2.8%+0.15 5.8+0.50 21.3*+1.03
0 70.0 29.0+4.49 1,3+0.48 1.420.34 4.9+0.51 21.5%3.48
24.91£3.97 0
) ' st * +
5 72.7 (27.6+4.47) (2.7+1.64)° 1.9£2.15 3.9%+1.99 19.1%2 80
+ +
10 3.1 22.833.57 g 0.2%0.26 40%1. 44 18.5%2,56

(29.313.93) (4.2£1.01) (2.3%0.54)

x ¢ 1/2 of bulb exposed above growing medium
y  plant height above and below soil line
z ! internode length above growing medium
v ! internode length below growing medium

Table 28, Effect of planting depth on leaf growth of Tulipa cv,

"Apeldoorn’,
Planting Ind leaf(cu) 2nd leaf(cm) 3rd leaf(cm)
depth(em)  |engeh  Width Length  Width Length  Width

1/2°  12.8+0.61 9.3+1.18 12.6+0.66 5.7%0,36 9.410.85 3.610.55
0 15.0+6.44 8.2+1.74 13.4%2.70 5.9+1.01 11.6%0.84 3.4%0.12
5 11,7£2.44 7.320.15 16.4+1.39 6.5+0.65 11.7£0.71 3.3%0.53

10 8.9%1.16 6.2%0.57 14.7£1.11 6,0%£0.89 11.8£0.98 3.6+0.30

x : 1/2 of bulb exposed above growing medium
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Table 29. Effect of planting depth on leaf area of Tulipa cv,

‘Apeldoorn’,
Planting Leaf area(ar)
depth(cm)  |st leaf 2nd leaf 3rd leaf Total
172" 85.0 40.7 21.0 146.7
0 89.0 60.5 22.8 172.3
5 84.7 54,2 30.0 168.9
10 63.8 49.5 34.5 147.8

x ¢ 1/2 of bulb exposed above growing medium

Table 30. Effect of planting depth on the number of stomata of Tulipa cv,

"Apeldoorn’,
Planting No, of stomata per unit area(ef) Total no. of
depth(cm) st leaf 2nd leaf 3rd leaf stomata per plant

172" 5039,1(428323.5)" 3325.7(135356.0) 3426.6( 71958.6) 635638, |
0 3930, 5(349814.5) 3225.0(195112.5) 3325.8( 75828,2) 620755.2
5 3124.2(264619.7) 3124.2(169331.6) 3124.2( 93726.0) 527677.3

10 4232.8(270052.6) 4333.6(214513.2) 3728.9(128647.1) 613212.9

x © 1/2 of bulb exposed above growing medium

y ¢ total number of stomata of a leaf(leaf area X no. of stomata per
unit area)
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Table 31. Effect of planting depth on the size of stoma of Tulipa cv,

*Apeldoorn’,
-Planting ;lze of stom;(apSls llneXmlnor llne)(,mn) .
depth(cm) Ist leaf 2nd leaf 3rd leaf
1/2° 70.47 xX53.65 73.08%x51.52 65. 35X 45. 63
0 69.89 52,68 75,01 X 52, 49 66.12 X 46.50
5 76.56 X 53. 84 76.38 x48. 24 67.09 %45, 14
10 67.41x55,10 75.11x52.20 71.63x53. 84

X 172 of\ bulb exposed above growing medium

3) 'Paul Richter’

Azjzgel7t AL adso] e ¥¥E A, F2E HASE Sem, 10
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Elul AafjZo] 7t M2 Poll= F¥E nAA] Yoy F2E VANELF 4|
A Ao Folxlz BEo] Zojza: A& & 4 k. Aol 7t G4l
PYE HU(E 33), FIE ANUSFE G0l o2 A Fol A=A
e A% & + Al 2¥ FI& JNUSLEF A dE ddFo] A
AN Gd o] WA3| FIIstHTHRE 34). AzHolo) wlE The|AAHT 7| F+
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Table 32. Effect of planting depth on internode elongation of 7Tulipa cv.
‘Paul Richter’.

Planting Days to hz;:;ty Internode length(cm)

depth(cm) flowering (ca) 1st? 2nd 3rd 4th
1/2° 57.0 32.8+4.86 0.4%0.57 2.1%0,66 4.2+1,13 26.1+3,93
0 59.5 30.4+£5.09 0.8%0.71 2.7+0.45 6,0t1.11 20.9+3.54
5 65.7 16.4£6.43 0.1+0.07 0.8£0.84 4.2+1.40 11,3%5.21
10 62.2 20.1+6.51 0.1+0.64 0.81+1.50 4.0+1.76 15.2+4.97

x : 1/2 of bulb exposed above growing medium
y : plant height above growing medium
z  internode length above growing medium

Table 33. Effect of planting depth on leaf growth of Tulipa cv., ‘Paul

Richter’,

Planting Ist leaf(cm) 12nd eaf(cm) 3rd leaf(cm) lTee:gatlh

depth(e) Length  Width  Length  Width  Length  Width ()
1727 12.2+1.59 7.3%0.63 14.7+1 67159+2,65 12.5+2,03 4.5+1.51 7.6+0,93
0 14.4%2.21 7.5%12.8 1594319 6.3+0.96 13.3+2.86 4.51.13 7.5+0.92
5  11.4+1.78 4.8+0.67 11.2+1.72 4.1+0,58 10.5%3,50 3,1+0.57 4.9+0.50
10 13.4+3.085.6+1.31 14.943,95 50%1.79 12,8+3.153,9+0,43 6.5+1.01

X . 1/2 of buib exposed above growing medium

Table 34, Effect of planting depth on leaf area of Tulipa cv. ‘Paul

Richter’,
Planting Leaf area(a)
depth(cm) Ist leaf 2nd leaf 3rd leaf Total
172 63.5 60.5 47.3 171.3
0 51.3 48.0 37.2 136.5
5 43.7 41.4 26.4 111.5
10 39.5 38.8 34.3 112.6

x : 1/2 of bulb exposed above growing medium
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Table 35. Effect of planting depth on the number of stomata of Tul/ipa cv,
‘Paul Richter’.

L

Pt?nti?g No. of stomata per unit area(lar)
ept
(cm) Ist leaf 2nd leaf 3rd leaf Total

172" 6180.9(392487.2)” 6291.3(380623.7) 6953.5(328900.6) 19425.7(1102011.5)
0 5849.8(300094.7) 5849.8(280790.4) 7505.4(279200.9) 19205.0( 860086.0)
5 6512.0(284574.4) 7284.6(301582. 4) 6622.4(174831.4) 20419.0( 760988.2)

10 6843.1(270302.5) 6843.1(265512.3) 5960.1(204431.4) 19646.3( 740246.2)
X : 1/2 of bulb exposed above growing medium
y ¢ total number of stomata of a leaf(leaf area X no. of stomata per
unit area)

Table 36. Effect of planting depth on the size of stomata of Tulipa cv

‘Paul Richter’,

Planting size of stomata(apsis Iine><min6r line)(m)
depth
(cm) Ist leaf 2nd leaf 3rd leaf
1/2* 58.32%x47.04 62,55x%46. 32 62.63x44.15
0 61.62x%48, 37 64.89x53,11 57.52 %46, 80
5 61.95x46.08 65.41 x45,11 60.22x47.85
10 61.77X51,52 59, 45X 46, 98 61.00Xx46.59

x : 1/2 of bulb exposed above growing medium

ol4del AzE FYMEA, FI& UMY dA{D J1¥3+ | I
Frlele Aty ¥BE vlAA] YoM dHEYS F A
T+ 77t UL Bl ¥VE

ulA AHE FHA7IE 82U F9 2 stz et hHch

7b 7 RR, AMo 3 fEF W WA
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Table 37. Effect of dark period on internode elongation of Tulipa cv,

’Apeldoorn’,
Dark Pl'ant Internode length(cm) Days to
period h?;:?t 1st 2nd 3rd 4th flowering
0"- 0" 16.9%6.00 0.1x0,13 1.3+0.42 2,9%1.44 13.6%4.81 65.5
0-5 255%2.81 0.1+0.00 2,3+1.36 4.4%+1.17 18,8%2.52 64.8
0-10 23.5%6.04 0.1£0,00 1,2x1,16 4.7£1.00 17.4%+4.92 66.2
0-15 20.3+4.35 0.1+0,00 1,0%*0,91 3.5*0.77 15,7%3.42 66.9
5-5 20.8%3.31 0.1+0.00 1.3%0.93 3.0%x0.73 16.4%3.00 66.5
5-10 28.1%3.00 0.5%+0.44 2,1*+0.74 4,6*1.44 20.9%+2 5] 64.9
5-15 29,7+3.06 1.0%0.76 2.9%0.79 4.8+1.07 20.9+2.54 66.4
10- 5 25.2+4,08 0.2%0.27 1.4+0,83 3.7+1.18 19.9%£3.90 64.7
10-10 28.1%3.28 0.3+0.40 2.0%*1.13 4.5%1.35 21.2%3.72 66.4
10-15 26.0*+3.78 0.3*+0.34 1.9+£0.76 3.8+0.87 20.0%3.15 69.0
x . Dark period started 0, 5, 10 days after planting
y : Duration of dark treatment continued 5, 10, 15 days.
Table 38. Effect of dark period on leaf growth of Tulipa cv. ‘Apeldoorn’.
Dark Ist leaf(cm) 2nd leaf(cm) 3rd leaf{cm) SEpall
. length
period  jength  Width Length  Width Length  Width  (cny
0'- 0" 6.6+1.64 5.4%£1.27 B.4+1.87 47+0.69 7.6%1,67 3.1%0.64 6.6+0.96
0-5 11.1+1.28 7.5£0,93 12.6+1.22 6.2+0.59 10.5%1.48 3.6+0.63 8.4%0.86
0-10 10.3*1.63 6.6+0.44 11.2%1.44 5,2+0,68 9.4%£2.17 3.2£0.50 7.5%0.48
0-15 10.6+2.54 6.3x1.11 11.5%x2,21 5.0%1,07 9.4%1.46 3.3+£0.29 7.8+£0,98
5-5 9.0+£1.49 6.8+1.42 10.7+1,64 5.810.72 8.9+1,62 3.7+0,84 7.0x0, 44
5-10 13.5+2.12 8.3+2,82 14.4%1,37 6.4£0.94 12.2+1.43 4,110,47 8.6%0.53
5-15 14.5%1.84 8.2*+1.07 13,7%2.61 7.9+3.61 12,1%2,12 4.4%2.9 8.2+1.32
10-5 11,7+1.98 6.8+1,27 13.0+1,80 6.0+0,60 11,2} 87 3.7+£0.87 8,3+0,69
10-10 13.4+1.79 7.3+0.92 14.8%2.07 6.0£0.89 12.5%2.11 3.4%0,558.2+0,77
10-15 13.0*].88 6,3+1.80 14.5%1.18 6.5+0.82 12,4+1,28 3,7£0,76 8.0+0,61

x : Dark period started 0, 5, 10 days after planting
y : Duration of dark treatment continued 5, 10, 15 days.
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3. ‘Kees Nelis’

‘Kees Nelis'ollA] ¢dA2|7} B35 o J3fof] nj2ls Y& LA(E 39), ¢
Hel7|zto) A4 & 242 Holls FHE 2o “ipeldoorn’2He HH 4
vk AE doch 28 AIABFE AN 00] HolALE i Fo}
A2, 3 Ao RS ol AYS Roch Ase BAeFolM 73 w2
2l Haded, Ae|z|e] AojULE ARLadLTt Aol A ¥ $
ool ‘Kees \elis'& @A 2lE AAIsA e o] AU U A¥HA &
gl staich

YAl dASolT Y oA ed(R 0), FHUYSEE 109 AgFy
B ¢A2lE HASHE o] Holx ¢g&Bo| thh Folxle g E 4 AA

ch 2y O 9o gellde & Alol & uehdz] eatch

Table 39. Effect of dark period on internode elongation of Tulipa cv.

‘Kees Nelis’.

Plant
Dark he:’g’;ﬂ Internode length(cm) Days to
period (cm) Ist 2nd 3rd 4th flowering

0’- 0" 36,6%5.82 6,8+2,00 6.2+0.99 4.2%1.00 19.4+3.37 61.3
0-5 34.6+4.84 6.5+1.07 5,6+1,03 3.9+1.22 17.6%£3.90 62.9
0-10 32.3+4,95 6,2%x1,11 4,8*1.00 3.8%+1.12 17.5%£2,97 66.2
0-15 28.8+14.34 4.6%1,17 4.4+1.01 8,2*13.98 11.5+4.20 70.7
5- 5 33.4%7.70 5.7x1.80 5.8%1.75 4,6%0,78 17,2%5.14 63.4
5-10 27.8%3.41 51x1.37 4.5*x1.09 3.6*x0.63 14.6*3.15 70.8
5-15 30.5%5.83 5.3*1.08 5.1%+0.79 4.6+0.84 15.5+4.39 70.1
10- 5 27,1%5.29 4.4%1,06 4,7+1,00 3.9%1.06 14.1+3.54 69.4
10-10 30.9%x6.36 5.7%1.76 5.1%t1,04 4,3%1.30 15.8+4.68 69.6

10-15 28.7*5.54 6.1%+1.02 5.1+0.95 3.8+0.86 13.7%£3.74 69.7
x ¢ Dark period started 0, 5, 10 days after planting
y ° Duration of dark treatment continued 5, 10, 15 days.
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AAEEXN: A2

Table 40. Effect of dark period on leaf growth of Tulipa cv. ’Kees

Nelis ',
Dark I1st leaf(cm) 2nd leaf(cm) 3rd leaf(cm) Sepal
. length
period Length Width Length Width Length Width (cn)

0°- 0 14.4%£1.39 8.4+£0.79 15.1+£0.95 4.7£0,74 12,4+1,69 3,7+1,05 8.1+0.86
0-5 14.4%2,157,7+0.85 14.1%1.26 4.5£0.39 11.2+2.53 3.1+0.71 7.5%0,80
0-10 13.2%£1.35 7.7%0.77 14.4%1.88 4.520.58 12,2%1.62 3,5%0.72 7,2+0,64
0-15 14.3+2.46 6.4x0.60 13.5*1,34 4,3£0.27 10.6+1.30 2,8+0.65 6,9%0,80
5-5 14,2+1.85 8.2+1.18 149216 4.8+0.68 11,81 94 3.8+£0,88 7.5+1.14
5-10 17.1%1,29 6.6+0.65 14.8+3.58 4.3+0.64 12.9£1.76 3.1%0.82 7.5%0.69
5-15 17.7£2.18 7.3+0,38 16.1+2.00 4.6+£0.73 12.5%1,27 3.5+0,78 7.5%0.68
10- 5 18.4+£2.59 7.4£0.52 16.1+1.60 4.6+0.58 12.7+1,39 3,5%1,13 7.5%0,91
10-10 17.8+2.89 6.8+0.86 16.4+2.02 4.4+0.54 13.4£1.79 3,3%0.96 7.4+0,.90
10-15 18.5%2.97 6.9+0.63 15.7+2,14 4.420.62 12,2+1,.84 2,7£0.71 7.2+0.55

x : Dark period started 0, 5, 10 days after planting
y ¢ Duration of dark treatment continued 5, 10, 15 days.

4, 'Paul Richter’

dAMelzt 8% f Ao o)A GBS RA(E 41), FAUYSHE 10Y9]
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Table 41. Effect of dark period on internode elongation of Tulipa cv
‘Paul Richter’,

Dark Pl?"t Internode lenth(cm) Days to
period hf;:Tt 1st 2nd 3rd 4th flowering
0"- 0 32.7£4.86 0.4%0,57 2.1+0.66 4.2+1.13 26,1%£3.93 57.0
0-5 29,5%4,37 0.6+1.00 3.3£1.17 5.2+1.78 20.4%+3.64 59.3
0-10 30.5%x6.84 0.7+0.60 3.1%0.81 58%+207 21.0+4.53 57.4
0-15 33.4*3.17 0.5%0.50 3.3%£0,57 6.0+x1,30 23.6+3.32 59.2
5- 5 28.5%4.90 0.5*0.48 3.2*+1.22 5.3%1,59 19,5+3.89 58.8
5-10 33.7%+4,05 1,0+0.27 3.2%0,30 59%1.86 23.6+3.62 56.9
5-15 34.7%5,83 2.3%x1.08 3.8%x1.16 5,9%3,17 22.7£4,02 57.0
10- 5 34.8%5,33 1.6%£0.86 3.0x1.18 6.5+1,72 23.7+x4.58 55.9
10-10 36.2+3.81 2.0+0.99 3.4%*1.16 7.0Xx1.44 24.0+3.49 54.2
10-15 36.2+4,80 1,.3+0.90 3.4+0.63 6.6+1.18 24.9+4.49 59,0

x ¢ Dark period started 0, 5, 10 days after planting

y : Duration of dark treatment continued 5, 10, 15 days,

Table 42, Effect of dark period on leaf growth of Tulipa cv. ‘Paul

Richter’,
Dark Ist leaf(cm) 2nd leaf(cm) 3rd leaf(cm) Sepal
. length

period  [ength Width Length Width Length ¥idth (cm)
0- 0" 12.2+1,59 7,31£0.63 14.7%1,67 15.8%+22,66 12.5+2,03 4,5%1.5] 7.6+0,93
0-5 1272092 7.120,51 14.3+1.56 6.6*+2,68 10.3+2.83 4.9%1,436.9+0.56
0-10 13.0+3,22 6.6x1.56 ]3.7£2.84 5.8t1.67 11.4%3,12 4.5%1,227.1£1,28
0-15 15,0x4,11 6,1£0.95 16.3+£2,04 5,4%+0.49 13.0*1.36 4,5+0.63 7.5%1,00
5- 5 12,9+2,10 6,6+1,36 13,8%1,73 58£[.07 11.5+2,08 4,7%1.21 6.9+1,08
5-10 16,4+2,96 5,8+1.13 16.0%£2.21 5,2%0.78 12,3+1.56 4.3+0,73 6.8%10, 84
5-15 21,0+2.05 6.5+0.63 20.3%2.61 50+1.30 13.7+2.03 4.6%0,48 7.7£0.92
10- 5 18,9+£3.33 6,7t1.43 18.8+£3,23 541,58 14.3%2,31 4.4%1.31 7.7£0.9
10-10 21,8+2.65 7,7+£3,43 20.3%+2,40 57%0.74 14.7%1.91 4,9%1,09 8,4+0.67
10-15 22,6+2,08 6,7+0.62 22.1%2,20 6,1*0,58 16.1%+1,60 4,7£0,88 8.1x0.62

x : Dark period started 0, 5, 10 days after planting
y ! Duration of dark treatment continued 5, 10, 15 days.
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Table 43. Effect of dark period on internode elongation of Tulipa cv.

"Capri ’.
Bl Pl.ant Internode length(cm) Days to
period h?:::l;t Ist 2nd 3rd 4th flowering
0'- 0°19.2+1.00 2.5+0.86 3.2+0.95 4.0+0.00 9.3+1.33 74.3
0- 5 25.5*1,63 3.0%+0.79 4.2+0.57 5.3*+0.84 13.0+0.68 70.7
0-10 25.0%1,36 3.4%£0.75 4.2+0.62 4.6*0.42 12.9*x0.79 74.6
0-15 22.5%1,87 2.6£0.67 3.3+0.50 4.7+0.93 12.0£1.10 77.0
5- 5 20,1%£2,25 1.9%0.25 3.2%0,47 4.1+0.42 11.0+1,34 71.9
5-10 27,4*1.55 3.2+1.09 3.8*0.36 4.9+0.81 15.5+0.53 73.8
5-15 23.8+2.60 2.4%0.79 3,5+0.93 4.2+0.98 13.7*2.01 76.0
10- 5 23.3+1.56 2.4£0.81 3.3+£0.50 4,7%1.07 12.9+0.81 75.2
10-10 25.3%+3.69 2.9%£0.98 4.2+0.73 4.8%0.49 13.4%£2.25 76.7
10-15 24.1+2,06 3.1+0.48 3.6+0.48 4.8+0.50 12.6*+1,70 77.2

x : Dark period started 0, 5, 10 days after planting
y : Duration of dark treatment continued 5, 10, 15 days,
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Table 44, Effect of dark period on leaf growth of Tulipa cv. ‘Capri’.

Dark Ist leaf(cm) 2nd leaf(cm) 3rd leaf(cm) Sepal
. length
period  length  Width Length  ¥idth Length  Width (o)

0°- 0" 11.3%£1.79 6.3+2,90 11.9+2.49 461,57 10.7£1,72 3.8+1.63 6.410.16
0-5 13.2%1.458.1£0.55 14.8%1.53 57+0,52 12.4%1.50 4.210.64 6.3+0.41
0-10 13.4%0.62 8.1£1,11 14.5+0.68 5.7+0.38 12,2+1,02 4.4+1.08 6.2+0.4]
0-15 13.2+0.21 7.5+0.61 14.0%+0.97 5.3+0.28 12.9+0.89 4,2+0.44 5.5+0.58
5-5 12.3£0.74 7,1£0.75 13.3%1.04 542076 11.3%0.13 4.5+0.51 6.1%0.5]
5-10 15.0%0.71 8.3£0.87 16.7+0.64 5810.49 14.5+0.33 4.531.32 6.8+0.38
5-15 13.5%0.80 7.0£0.97 14.4%1.76 5.410.3! 11.9%1,75 4.120.57 6.4+0.34
10- 5 13.7£0.57 7,810.54 14.5%0.80 6,0+0.49 13.0+0.85 4.7+0.59 6.2+0.26
10-10 15.4%2.39 8.0£0.47 15.8%1.94 6.01£0.56 14.4+1.654.7£0.46 7.1+0.45
10-15 13.8%£1,23 7.8+0,61 15.4+1.35 5.9+£0.67 12.6%1,17 4.8+0.64 6.2+0.35

x : Dark period started 0, 5, 10 days after planting

y  Duration of dark treatment continued 5, 10, 15 days.

6. 'Cassini’

@Ael7t A& % Aol njxE= dYE RA(R 45), BHYSZEY 10g0]
Y FRE 10U dAN2E LAY M2l x2Fo] 1Y A=, of
M2 FA 5U FAFFH 1592 EE B4 109 FAELE 1097 2N E
AASHE 23] Zojch ANADRES gAY A APY Aoz U
Eiubz] Qhotont, FAUSHE 1042 ¢ARIstE Ho| 4% Ayct. sl
LYTE Y FYS vehix] dgtoy, ciiE ¢xe)s} e AdAlR
th A7} ARl nX e S HA(E 46), M1gY AL ¢Aas)
ol ZojA+F dFo] Zolale 28 HAoy YELS 2 Alo|E Uehix

Wt ol F VL A2Y, AHIAANME FUYL F¥yo) eyl

- 116 -

ANEEXN: 727 SN Z2MA &S, 2SAFEDAL /s8R



Table 45. Effect of dark 'period on internode elongation of Tulipa cv.

‘Cassini .
Dark P]?nt Internode length(cm) Days to
period h?:};t 1st 2nd 3rd 4th  flowering
0"- 0" 30.4+5,98 3.8+0.97 3.310.30 4.9%1.56 18.4+4.39 62.5
0-5 28.7x7.39 2.9%1.00 3.0*x1.19 4.6+1.04 18.3+4.85 65.5
0-10 35.8+6.71 4.4%1.62 3.4+0.68 5.6+0.65 22.4+5.72 65.7
0-15 26.8%+5.81 1.9+0.97 2.6*+0.75 4.5+1,16 17.8+3.85 70.4
5- 5 34.5%3.62 3.4%1.38 3.3*x0.46 5.3+0.59 22.5+2.48 64.1
5-10 35.6+2.61 3.0%1.11 3.2*0.32 5.4*0.45 24.0%£2.07 64.5
5-15 39.6%10.49 3.4£0.59 3.1*0.57 8.4+12.53 24.7+3.32 62.6
10- 5 34.1%£4.19 2.9+0.88 3.1+0.52 5, 0+0.56 23.2+3.30 63.9
10-10 40.3%+4.07 4.3+2.01 3.6+0.72 6.1%£0.75 26.4+2.12 65.7
10-15 34.8+6,22 3.6+1.18 3.9+0.74 5.5+0.96 21.9+3.98 63.7

x : Dark period started 0, 5, 10 days after planting
y ¢ Duration of dark treatment continued 5, 10, 15 days.

Table 46. Effect of dark period on leaf growth of Tulipa cv. ‘Cassini’,

- e e LY

Dark Ist leaf(cm) 2nd leaf(cm) 3rd leaf(cm) lsepa'h

period yoneth  Widih Length $idth Length Width 7::;

0- 0’ 12.6%0.67 7.5£0.94 13.5%1.55 5.0£0,78 9.9%1. 28 3,80 84 7.01.02
0-5 11,9+1.87 7.311.00 13,1%2.49 511,03 10.0+1.52 3.9+0,74 7.2%0.90
0-10 14.7+1.43 8,0%0.56 15.4%1.75 5.520.44 11.7+2.00 4.4+0.65 8.4£0,71
0-15 14.1+2.25 6,8+0.88 13.4+1.65 4.620.63 10.3%1,04 3.3+0,43 7.220.62
5-5 13.5%1.69 7.2£0.61 14.3+1,89 5.320.69 11.2+1.58 4.130.54 820,68
5-10 18.2%2.11 6,9%0.78 16.9£2.09 5 110,49 12.4+1 44 4.2+0,51 9.2%0.72
5-15 20.0+1.37 6.820.50 18.6+1.75 5.2+0,56 13.5%1.45 4.4+0.35 9,3%0.65
10- 5 17.6%1.92 7.020.85 16,2+1.71 51%0.70 11.7+1.73 4.3+1.35 8.620.84
10-10 22,1%1,87 7.7+0.41 20.0£1.73 59%0,53 14.1+1.15 4.9+0,48 9.4%0.96
10-15 18.8%1.56 7.5+0.90 157+3.18 56%1,37 11.5%1.61 4.1+0.52 8 50,79

x + Dark period started 0, 5, 10 days after planting
y : Duration of dark treatment continued 5, 10, 15 days.
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7. ‘Golden Apeldoorn’
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Table 47. Effect of dark period on internode elongation of Tulipa cv,
‘Golden Apeldoorn’,

Dark PI.ant Internode length(cm) Days to
period h(::::r;t st 2nd 3rd 4th flowering
0"- 0" 28,2+6.43 1.3%£1.45 2.8+0.82 4.7+1.92 19.4+3.28 63.0
0-5 36.5+6.93 2.2+1.33 3.4+1.33 5.9%+1.86 25.0+3.93 63.8
0-10 33.2%+6.20 2.3*1.41 2,7+0.93 5.0£1.51 23.3%£3.92 62.9
0-15 20.9+4.77 0.1%0.00 2.2+0.76 4.2+2.04 14.4£2.11 69.4
9- 5 32.6Xx7.26 2,6%0,80 2,8+0.81 5.0+1.06 22.1+5.30 61.6
5-10 32.3%7,92 3.8%+3.21 2.3+0.61 4,1£1.25 22.1+3.95 65.2
5-15 29.3+4.34 2,2+1,9]1 2.7+0.48 4.3+0.85 20.1+4.10 68.2
10- 5 36.1%6.75 3.8%2,19 2.7%0.78 5.0+1.15 24.7%£3.75 63.5
10-10 36.8%+6.74 4.3%2.03 3.3+0.90 4.7+0.87 24.4%5.50 68.3
10-15 32.1*+4.13 3.1+1.50 2.5+0.58 5.8+0.55 20.7+3.58 67.3

x ¢ Dark period started 0, 5, 10 days after planting
y ¢ Duration of dark treatment continued 5, 10, 15 days.
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Table 48. Effect of dark period on leaf growth of Tulipa cv. ’‘Golden

Apeldoorn’.
Dark st leaf(cm) 2nd leaf(cm) 3rd leaf(cm) Sepal
. length
period  Length  Width Length  Kidth Length  Width ()

0- 07 10.6+£2.63 7.6+1.76 11.4%2,18 5.9+1.21 9.811.30 3.81+0,.73 6.1x0.94
0-5 14.0£2.88 9.1£1.05 14,3%1.86 6.9£0.90 11.6%£2.38 4,6+£0.85 7.8+0.54
0-10 13.3+1.858,0x1.20 13.3x2,01 6.2x1,10 10,7%*1.85 4.1x0.77 7.410,.84
0-15 9.2%1.90 7.4+0.45 9.4%2.24 5.910.93 7.9%£0.90 3.9+£0.74 7.4%0,67
5-5 12,7+2.86 7.8+1,61 12,6*x2,76 56+0.85 10.3+1.86 3.5%0.88 6.6+£0.64
5-10 15.2+5.39 7.7+1.41 14,7+£3,93 6.3+x1.01 11,0%£2.26 3.8£0.66 7.010,96
5-15 15.1+5.86 8.4+0.91 14.9%3.48 6.3+0.69 11.4£2,02 4.4+£0.79 7.9£0.98
10- 5 17.6+3.17 7.5+0.88 17.14+2.29 6.3+1,82 11.1%3.34 4,5+1.38 8.0x1,10
10-10 18.1£4.458,0%£1.67 17.1x3.56 6.5x1.08 12.9+£2. 41 4,0x0.81 8.0x1.04
10-15 18.7+£3.43 7.5+1.28 16,7*1.70 6.6+1.69 11.2t1.62 4,0+0,83 7.3+0,53

x ¢ Dark period started 0, 5, 10 days after planting

y : Duration of dark treatment continued 5, 10, 15 days.

8. ’Lucky Strike’
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Table 49. Effect of dark period on internode elongation of Tulipa cv,
‘Lucky Strike’.

Dark Plant Internode length(cm)

height 1 .
owerin
(co) Ist 2nd 3rd 4th g

0"~ 0" 32.3%£7.43 2.1£1.02 3.5%1.27 4,4%1.38 22,3+4,57 66,6
0-5 19.0+3.45 1.0£0.67 1.9£1,00 2.1%£0.90 14.1+3.09 71,1
0-10 28.7x7.16 1.5%0.76 2.8%1.31 4.2%1.71 20.2%+4,22 68.9
0-15 25.5%£6.82 1.1+£0.34 2.1+0.53 3.8+1.67 18.6£4.89 71.3
5- 5 32.4%6.48 1.9+0.82 3.5+0.78 4.9+1,33 22,1£4.23 66.9
5-10 29.2+3.65 1.5%1.20 2.8+0.81 4.0%*1.31 20.9%1.69 67.6
5-15 34,3%£5.80 2,3%1,07 3.4%0.70 5.5x1.75 23.0*+4,02 68.3
10- 5 28.8+6.15 2.0x1.05 2.7%£0.98 4.3%1,20 19.8+3.46 67.1
10-10 34.2%5.41 2,1+1,25 3.1%£0.81 4.3*1.01 23, 7+4.72 69.7

10-15 34.7£5.76 2.3+1.37 3.1%0.89 4.2+1.12 25,0+4,98 67.2
x : Dark period started 0, 5, 10 days after planting
y : Duration of dark treatment continued 5, 10, 15 days,

Days to

period

Table 50, Effect of dark period on leaf growth of Tulipa cv. 'Lucky

Strike’,
Dark Ist leaf(cm) 2nd leaf(cem) 3rd leaf(cm) Sepal
. = - — length
period |ength  Width Length  Width length  Width (o)

0- 0" 12.7+£3.2) 6.5%2,99 14.1£2.60 4.9%£2,70 10.3£3.41 4.2*1.85 7.51T01
0-5 7.3x1.64 4.6%] 00 8.8+1.49 10.9%17. 45 6.9x1.80 2,3+0.83 55%+0.92
0-10 10.9%+2.80 5.3x1.75 12.1+1.83 3.9+1.23 942224 2.9%0.70 6.7%1.27
0-15 9.8+2.06 5.4x1.96 10.5x2.12 52%2.71 7.3£1.78 2.6x0.64 6.3+0.93
5- 5 11.7%+2.46 551,57 12.7+3.00 4.2+]1.32 11.1£3.17 4,8£3.32 7.8%0.85
5-10 13.1%£3.24 5.8+2.44 12,93, 37 3.2*1.31 981,49 2.6%0.77 6,910.96
5-15 14.0%2.86 4.9%1.47 14.6+2.86 3.8%0,87 12,0415 5.0+£3.02 7.2+1.62
10- 5 12.7+2.88 5.1£1.33 11.922,66 8.7+14.0! 9.3%£2.62 2,8+0.81 7.0%1,11
10-10 14.1+2.84 6.4£2,89 13.7%2,48 3.9%0.8] 10.3£3.47 3.4%0.88 7.1x1.12
10-15 14.1%2.15 6,8%3.30 14.1%2.70 3.7+0.64 10.9+£3.36 3.4%x0.60 7.3%1.12

x : Dark period started 0, 5, 10 days after planting

y . Duration of dark treatment continued 5, 10, 15 days.
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Table 1. Effect of planting depth and existence of tunic on sprouting

of Freesia refracta Klatt ’‘Rijnveld’s Golden Yellow’ in

forcing.
. No. of No, of No, of
Existence of Planting . . .
. planting sprouting flowering
tunic depth
corms stems stems
1/2" 25 29(116") 27
0co 25 28(112) 27
tunicated 3 co 25 29(116) 29
5 cm 25 28(112) 28
7 cm 25 25(100) 25
172 25 38(152) 38
0 cm 25 31(124) 31
skinned 3cm 25 30(120) 30
5 cm 25 29(116) 29
7 cm 25 28(112) 28

X ¢ 1/2 corm exposed above growing medium
Y : total sprouting rate(%) of planting corms
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Table 2. Effect of planting depth and existence of tunic on growth of
Freesia refracta Klatt 'Rijnveld’s Golden Yellow’ in forcing,

Existence Planting Plant height No. of Days to

of tunic  depth (cm) leaves flowering
1/2° 34,443 00°de’ 6.510, 80a 130. } £5. 50b
0 cm 36.2+4.19d 6.2%0.95abc  131.6+4, 84ab

tunicated 3 cm 46,54, 60b 5.8%1,1lcd  123.6%4, 62cd
5 cm 49.21+4.54a 6.0%£0.79bcd 122.6+4.80d
7 cm 47.8%3, 80ab 5.6%0.87d 125, 1 %4, 00cd
1/2 32.8+3.8% 6.6%0.89 134.5%3,.96a
0cm 35.1%3.81d 6.0+0,95bcd 131,8%+4.57ab

skinned 3 cm 40,314, 8% 6.3%0,.84abc  129,1%4.8%
5 cm 48.1X4, 48ab 6.4+0.86ab 124.9%4 2lcd
7 co 48.8£4. 36ab 6.0%£0.67bcd 126.0%3, 82¢

X : 1/2 corm exposed above growing medium, Y :

standard deviation

Z : mean separation within each column by Duncan’s multiple range

test at 5% level

NEEXM: F2F SIS 22 &E.
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Fig. 1. Effect of planting depth on growth of of Freesia refracta

Klatt cv. ‘Rijnveld’s Golden Yellow' in forcing.
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Table 3. Effect of planting depth and existence of tunic on flower
stalk of Freesia refracta Klatt cv, ‘Rijnveld’s Golden Yellow’

in forcing.

First flower stalk

Existence Planting

of tunic  depth Number Length(cm) T‘(l:r:zs ?:rl\::h(cm)
1/2° 27 27.91+6.94%cd” 7.6%1.47a 6.411, S4abed
wuni - 0co 27 28.0£8, 52cd 6.7%1.07bc 5.6%1.50d
3 co 29 29,4%8.29bcd  6,7%1,13bc 6.7%].47abc
cated ¢ oy 28 32.2%10.93bc 6.8L1.0%c  7.3%2 14a
7 cm 25 34.719.07a 6.6+0,91d 6.6+1, 27abcd
172 38 27.1%£7.75cd 7.7%1.53a 6.3+1.39abcd
0cn 3! 26.2+8.97d 7.1%1.18ab 5.7%1,49cd
skinned 3cm 30 29.617.66bcd 7.1%],05ab 5.8*1.8lbcd
5 co 29 30.0+9.28abcd  7.0+0.72b  6.8+*1, 52ab
7 cm 28 33.4%9, 64ab 6.2%1.17c 5.9%1, 35bcd
Second flower stalk
1/2 11 24,7%4,97de 4,6*1.12¢ 3.6%1,14a
tuni - 0 cm 12 26,1%£5,53cd  5,2%1.47abc 3.210.97a
3cm 18 33.11£5.59% 5.6*1.20abc 4,3%+0.97a
cated 5 on 19 32.2+6.87ab  6,3%1.4%9a  4.2%1,38a
7 co 11 30.3+8,62abc  6,1%2.12ab 4.3%1.67a
1/2 14 20.3%7. 45 5.1x1.2lbc  3.9%]1.08a
0cm 17 20.6 £7. 85 4.7+1.06bc 3.6%1.47a
skinned 3cm 13 27.4+4,99bcd 5.0%1.23c 3.6%1.16a
5 cm 17 32.3+6,29ab  4.9%1.32¢ 3.6%£1.38a
7 cm 14 33.5+5,98a 5.4%1.39abc 3.8%1,26a
Third flower stalk
1/2 1 34,0 5.0 3.5
suniil- 0 co 1 30.0 6.0 4.4
cated 3 co 2 35.1 6.5 4.8
5 cm 1 44.2 7.0 4.4
7 cm 1 37.7 8.0 4.3
172 0 0 0 0
0 cm | 16.4 6.0 3.5
skinned Jco 2 28.4 5.5 4.7
5 cm 3 32.1 5.7 3.8
7 co 1 36.0 6.0 3.0

\ : 1/2 corm exposed above growing medium

Y : standard deviation

Z : mean separation within each column by Duncan’s multiple range test
at 5% level
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Table 4. Effect of planting depth and existence of tunic on contractile
roots of Freesia refracta Klatt ‘'Rijnveld’'s Golden Yellow' in

forcing,
E¥istence Plaazghg _Ebntractile root )
LT depth Number Length(cm) Diameter(mm)
1/2° 3.0 13.2+4.27°a° 7.6%0.22a
0 co 2.8 12.6+3.17a 6.9+0, 22ab
tunicated 3 cm 1.7 10,4+ 3, 69ab 6.3%£0. 10abc
5 co 1.0 5.1%1.96¢ 5,110, 09bc
7cm 1.0 5.11+0. 65¢ 4,6%0.08c
172 3.1 12.0%3. 42a 6.8=x2.79abc
0 ca 2.3 11.0%2.61a 7.0£0. 16ab
skinned 3 cn 2.1 11.0%3,.54a 5.8%0.21abc
5 co 1.2 7.6%3.83bc 6.0%0, 06abc
7 co 1.0 6.3+2, 15¢ 5 7*0. 13abc

X ¢ 1/2 corm exposed above growing medium, Y : standard deviation
Z ' mean separation within each column by Duncan’s multiple range test
at 5% level
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Table 5. Effect of planting depth and existence of tunic on new corm of

Freesia refracta Klatt ‘Rijnveld’s Golden Yellow' in forcing,

Existence No. of New corm

of Planting planting '

Burlie depth coras Nusber Height(ue)  Diameter(ma) Weight(g)
1/2" 25 29 23.813.00°c” 16.0+2,54c 2.240,53fg
0 co 25 28 23.91+2.83c 16.612. 43¢ 2.9%0. 78e

tunicated 3 co 25 29 27.4%3.00a 20.1+2.87a 5.0%1.17b
S5cm 25 28 24,413.04bec 20.4%1.88a 5.8%+1.07a
7ca 25 25 28.4%2.64a 21.4%1.950 5.2:0.9b
172 25 38 17.4%£2,52d 12.5+1.44d 1.8%0.48g
0cn 25 31 23.3%£3,34c  16.0%3.40c 2.6%0, 75ef

skinned 3 cm 25 30 257+2.79 17.3+3,16bc 3.4+0.95d
5co 25 29 25.2+£2.25¢ 18.0+2,48b 4.4%£1.llc
7 co 25 28 28.9+3,11a 21.1%2,89a 5.3%1.96ab

X @ 1/2 corm exposed above growing medium, Y : standard deviation
Z : mean separation within each column by Duncan’s multiple range test
at 5% level

Table 6, Effect of planting depth and existence of tunic on cormlets of

Freesia refracta Klatt 'Rijnveld’s Golden Yellow' in forcing,

Cormlet

Fxisten
( Planting 0 p | 5
ce o n . < ; r
i deplh \umher J ¥ ANd Mver o (43 : an Bl E_
thint \umber Heighttm) Diancter{en) Weightiy) Mumber Geightig)
“2\ 288(“ 57) 139 l5 ‘_4._2 82' I 212 |3 [4] 93-!.0 377 |4ﬂ 0 |5
wm- Oco 248(99) 130 1532225 111163 0940348 118 0 14
cated 3 €M 1490 6 0) 86 162%349 11 72193 | [7%0 53] 63 023
5 cm 1550 6 2) 99 14.6%3 22 10.9£2.00 | 17:£0,509 5 020
Tcm 146( 5.8) 68 152%298 113164 0 93+0.345 78 019
172 276(11.0) 148 13.4%2.27 9.5+1.61  0.78%0.277 128  0.22
0cm 201 80) 100 157286 10.7t248 1050393 101 0 26
skinned 3 cm 209( 84) 109 163%2,95 11,2£2.02 0 99:0.419 100 019
5 cm 185( 7.4) 114 150+2 88 1l.1x185 1,00%0 386 71 02
7 cm 148( 59) 75 157302 110210 1,04+0 492 73 020
X ! 1/2 corm exposed above growing medium
Y ¢ No. of cormlets per corm
Z : standard deviation
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Fig. 2. Effect of planting depth and existence of tunic on formation of

new corm and cormlets of Freesia refracta Klatt ‘Rijnveld’s
Golden Yellow' in forcing culture.
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A 5 & Liatris

A13d A A

Liatrist= Sujof sk vitde] #et I3tz A8 3t 2 A3g
L2 olgXHa lch AN el HRLY AFY Yol 7HL AR
o, AuiHAd FRY §22E HFn don, FHFI3} Po] A
o Mol ZEHojol FLA2E AR 4+ Y N2 ABolth. H3
Liatris 7732 Fdeiulo] 712t ALAE Qshs MERA F4zu)4)
o ARzAEAL /1R & dFAAR hFH Kok BF F(1978, 1979)
4 Liatris fFElzlel]l B B1E 2 jditelold s 198712, 2-3CY
AFAEA oM E 12007 Heslojof wjol I LS &Y 4 Utiz 3}
ot
ABosx 7437} 7hsstu AYE o] Wold Untzog 232

< o] &3t A3Ad4ato] 3R 2= Ho|tHKimani 2} Wanjao, 1983: Soterog}

rr

Liatris

Frtzgerald, 1983). & ci¥ X AoA AP O E HAE ‘Floristan violet'E&
FE gidol g3 $dF A%Nos qujs o= FU Fxs A WY
H7] e W it Fols} Mago) Y  Foks R YA
Hol7k A g dAlol TR I8 ¥ 4 Yof B} FTHAME FAE
3o olgxa Ut}

2| 27H4) Liatrist 728 H&Ae|(EE, 1982 H3F, 1982), YA=HE
A He|(EFE, 1982 H3# 5, 1978: Wanjao, 1983), A4 W AAbxa|(ut,
1990) Fol ¥yt A4st 2 BRI drk. Y H2 L E v Ry 3
SFolA 729 AziZol7t 85 % o] AHrizt @8 oA o] ¥

A AR, Liatriso e ofRd A7l ojRejA glx] a1, EF Fo}E
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o] &¥ Axtaju) o F2 4ol thdtei= A2 Ea¥ wl gJrt

2 MY Liatris®] Fdaulol] slojME yele} Zo] 72 Azfzge] 9
&2 2)7|12e] FRElnt U FRo] Y viN=AE Yolka, Folg o]g
sto] A 2Ael7|3t HajdelE elste] AuistaS o Py 9 224

Aol ojAle FHE ot Al Halsct

A 2 A Liatris®] &Azfulo) glo] H&A a7zt &
2o AzjZelst A8 g o] mAE

3%

1 Az 9@ Uy

BAAEE ABUYa XA Awi§ Liatris spicata ‘Floristan
Violet' ZZ o2 1994 104 18Yo] Z25to] Zatel Ao HH¥E 3
B o2t 22 Ueho] HF 4.0~5.0g Alo]o] AE Za}l FAlstadch A
2Ael= 109 2095E 5C 3ol 0, 30, 60, 90 U 120¢7 He¢ ¥
20cne] MY EEo] AL 1/2%2, 0, 1.5 3.0, 4.5cnZo]2 BAsi QA
stalch olml zt Mepie XEY 432324 dolon subE Az|stach &4z
2L A 15T oJ4 KAl AdMLA 2T kxelolA HEFA
U 173& 19959 44 3ol 223t 471 AP TUsA FAsle] =}
Aol A zfufstsict.

AERAbE Wolg, E71UR4E, 73E, Aseds, 434, A4 §
& ZAptach AL d4e JAYRYE Aarsiact

2. A3
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NaEM: 22

A2 7|7 @ 229 AlAf Zolrt A% W el ojXE @S AR
Axke thgat Zrh ot U &7]19 Ao ulxEe S ZHE(2Y 1), ©f
Z3Ee Wolsta] UALL, WoldltiztE rosetteAtEIE ALIlH I, AL 30
HeFME 172F20]A 30% 3= &7140%3E RAS £ Unx] HA3xs
tj2et YUY A4S el 2Eu AL 6047 1/2%F, Oco HE
FolM, M 90YF= 1/72x&, 0, 1.5co BEToA, AL 1208 71= 12
&, 0, 1.5, 3.0cn HEF7A] 77} 95% ojAt &7]8] AL BArh 4,5
BEZE M A a]7)|2to] Lo E rosettefi}o] E}miE]z] ¢} g LAY 4
algich.

AREE HA(2 2) 719 AFEo] @& dz2T U A2 30dFE A
¥Hgo] @A3 wolrh AL 60UFHEE Mal7|To] AoU4F HA Lo
= Jiggo] F718l 1204 LollM = 3.0cn HEF71x] 100% 78}stdct. 120
d, 90Y, 60UE AMIHel7|zto] HolALEF Aol AHEE FHAR
F AUgol & + AUk A AT W 1204 A e TelE 4,508
143 2710394 BE Aol Zase A& & + Addch

NLadee Aoz AH2He]7|to] AAALE HaEHeE ZYE B
drh. 53] A2 6043} 0UNelte FHUFE A3 gyt 2y
A& 120¢ 29} AAA LA FE MAHolo] wE A7} AFEHA] YUTHE
1),

Vol

B2 &719 A3E&2} o] A 26041 Ocm, 90UFE 1.5cm, 120
YdFE 3.0cm, AAALHFE 1.5cn BEZAA] 27} 67~84cne 383 A
Y 4 AdSUE ARsIAoL 28 He|Fe 2R Hol AHEIIX I} glddch
(£ 2),
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Planting depth (cm)

Fig. 1. Effect of planting depth and duration of cold treatment on the

Emergence rate (%)
o

i

type of shoot emergence of Liatris spicata in forcing (I : Sten,

* Rosette, [J : Non-sprouting, * : 1/2 corm exposed)
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0 3 60 %0 120  Matwral cooling
Period of cold treatment (days)

Fig. 2. Effect of planting depth and duration of cold treatment on

flowering rate of Liatris spicata in forcing.

Table 1. Effect of planting depth and period of cold treatment on the

days to flowering in forcing of Liatris spicata.

Duration
of cold
treatment 1/2 corm

Planting depth(cm)

0 1.5 3.0 4.5
(days) exposed
0 = = " - =

30 315.0(7/30) - = = =

60 138.0(5/6) 144,2(5/12) 152.3(5/20) 158.8(5/28) 171.0(6/8)
90 121.3(5/19) 124,3(5/22) 124.3(5/22) 130.7(5/29) 132,7(5/31)
120 116.6(6/14) 115.8(6/13) 115.6(6/13) 116.6(6/14) 118,1(6/15)
N.C. 93,6(7/6) 92.0(7/14) 93.6(7/7) 93.6(7/4) 93.6(7/9)
N.C. : Natural cooling ( ) : Flowering date
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Table 2. Effect of planting depth and period of cold treatment on the plant

height in forcing of Liatris spicata,

Loy Planting depth(cm)
of cold
treatment 1/2 corm 0 1.5 3.0 45
(days) exposed

0 . = - " - -

30 11.89 cm 3.68 - - -

60 74.50 67.72 39.52 41,44 19. 47
90 70.58 69.43 68. 00 56. 42 52.05
120 78.63 69. 96 71,58 73.20 47.30
N.C. 84,30 79.79 84,89 58.83 46.98

N.C. : Natural cooling

€719 AREEE 2A(2Y 3, 4), A2 77| AojUsF we] 4
Fetdon] 1209, 90, 60UE MA 2] 7jzto] BolASLE, Az|ols} o
A& fuishA Adsisdch 4714 Foj2 A2 12093 AFH2AHelH
FZolelE 4.5cn2 AAFHH F719] Aol AL ¢ + et

23173 Aol QQolME A2 60U 79} 90U MAUST WA Folxl:= 73
g Bgdou M 120479 AAA LA L= Aol TE xlel7t AF
2] odotrh HFHOR AAdA LA |77t AFA LA e Foll HIHA 10cn o]
4 Aoct (7 3).

adtes HFE P vlasle FAEE ZAY¥E BIoul A2 120479
4.5co ¥ AN A2 3.0, 4.5c0 BEF= 23] mgton] HAY 4
g gl ol QdojA] Halpet xjolst gt (R 4, 5).

FRAsel QoM HEAer|te] Hold4F E ANUFE Zadte
A& & £ ok Zdu A2 120879 4.5cn ¥ A H2|Y 3.0,
4,5co BEFE 232 mou A4 HLFo] A2 60Y4 0dol vl &

2 A& & 4 orh
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Fig. 3. Effect of planting depth and duration of cold treatment on the

growth of stem of Liatris spicata in forcing.
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Fig. 4. Effect of planting depth on the growth of Liatris spicata

Corws were treated for 60 days at 5C.
Left : Corm buried 4.5cm in the soil

Right : One-half of corm exposed above the soil line
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Table 3. Effect of planting depth and period of cold treatment on the spike

length in forcing of Liatris spicata,

Buration Planting depth(cm)
of cold
treatnent /2 corm 1.5 3.0 4.5
(days) exposed

0 - - - - -

30 13.68 - - - -

60 13.08 11.26 11.40 9.23 8.72
90 12,09 11.47 11.54 9.87 8.86
120 12.93 11,17 12.48 11.74 12.46
N.C. 26.29 21.37 22,72 23.30 26. 40

N.C. : Natural cooling

Table 4. Effect of planting depth and period of cold treatment on the

number of florets in forcing of Liatris spicata.

Ouration Planting depth(cm)
of cold
treatment 1/2 corm 0 1.5 3.0 45
(days) exposed

0 = 2 = - -
30 63.7 - = - -
60 68.5 66.0 65.9 49.1 49.8
90 65.1 68.6 66.1 50.1 45.0
120 83.3 82.6 69.4 68.9 70. 1
N, C, 108.6 110.3 90.0 105.5(7/4) 101.8

N.C. : Natural cooling

- 137 -

2015/07/07 15:83—8 1 KR 28 Wt
N2EM: 7257 SIS Z2H &8, 2FHIEDN /s8R



Table 5. Effect of planting depth and period of cold treatment on the

number of leaves in forcing of Liatris spicata.

Duration Planting depth(cm)
of cold
treatment 1/2 corm 0 15 3.0 45
(days) exposed
0 17.0 8.9 6.5 8.2 6.2
30 152.7 96.6 7.8 6.5 7.3
60 233.5 266.2 217.7 256.3 140.0
90 226.6 232.3 238.1 242, 3 209. 8
120 260. 8 271.5 248.9 263.0 243.2
N.C. 234.1 226.5 210.9 225.2 216.2

N.C. : Natural cooling

A 3 A Liatris®] FolE o] &3 Ay ¢ 32

A

1. A2 « 9y

FA|2| B Liatris spicata ‘Floristan violet'e] Fo}& 19959 109 13
doll 2313t 1.0g014te] A& Addste] 109 19988 5TERFAA 0, 30,
60, 90 M 12097 7z A 2A e)stadct.

A2 e|7|tEe BEIAE Yotdrl ¢l3] YA} UAMe)FE Lo
A gstadsdl, BAelFE Folg F713E peatmosstlo] FolM (35 u o
/s'e’ BBE ¢ 1900lux)E $E8) UEE stdD YAeFE peatmosse} §7

Aol Fdel= A st
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NEEXM: 22

=
=

Zt A2Ael7|bER Fotg AE|2FA(55X30X25cm)ol] Fohgolo] 1/2
=&, 3cm, Scn HOIE welste] Alxfsle] YAlstdon] 2zt Aedg Ay 7
4 3oz sock

A&zabe Wots, &A%l 23, €4 MHLeds, A%E, HEF,
12473 & 2ABIAR, +83F 229 vdyels At Agaede
= 3NYETE 437 1~27 Al E g /LR slgn E7183L
39 E AN 722 £7] M- ol 173 o4 HHAS o Z
28t 1F, 33, FH FY ol¢F ZAMIYChL

o] wj MY FZ& AMEF(1/2xEF)2t EAEZ(SamBER)E 22} 1}
ol £33t 19969 119 27¢dFE 5T RN 120€7 UFENZ A-2H
gAlFA Folaie Aad F2Y od o] §4 & ARt 19974 3¢ 29

>

—

Yo 22 AE|ZEY A 231 1722, Ocm, 3cm, 6cm o] Azl
YAzt en zt Ae|dE Ay 634 4bE ol sfact  ABZRAe Yo}
£, 2%, 71374, 44 445, P43 2AEIAC

2. Az d 3%

2 chg2PolM 2Quist Qe Liatris] FolPd & B9, 507F 4550l
AN Fole] Yol JURAUI F 549702 FolF MAY 4 Utk oY
FAE £X& 0.5g0|%o] 40170(73%), 0.5~1.0go] 827R(15%), 1.0g o]Ato]
6670(12%) 2 2tzt UfElkdth,  1.0g o]4t8 Folg o] &3te] A Aest W
Aajzlel & dejste] Aujy Aape ok}
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Table 6. Effect of cold treatment and planting depth on sprouting type of
Liatris spicata TFloristan violet’ bulbil in forcing.

Duration of cold treatment(days)

Planting

depth  oProuting T, 30 60 90 120
type
(cm) L D L D L D L
Stem 0 2 1 16 17 10 14 20 19
1727 Rosette 0 1 4 1 0 1 1 0 1
Non y
Ceprouting 2 18 16 4 4 10 6 11
Stenm 0 0 0 2 1 0 1 0 0
3 Rosette 0 0 0 6 9 10 6 11 9
Non
=SSrouting 21 21 21 13 11 11 14 10 12
Stem 0 0 O 0 0 o 0 0 0
5 Rosette 0 0 0 2 3 6 1 1 1
Non
S rEnliE 21 21 21 19 18 15 20 20 20

*1/2 of bulbil height exposed above medium surface

21 bulbils were tested in each treatment, “Dark condition in cold
treatment

‘Light condition in cold treatment

ot Wl 2AWENE HU(E 6), H2Hz2|7| o] 2 Folrt xEHA A
AY4H ol W AHZG FHo] Fustart. It MLA T 5o FA
g E3E UetupA] ddleh. AL 0dA Tl Mol @Gl BF
wdolstz] ¢igten], A& 30U AHe|TolME 3cm, Sem HEFE FAHe| {Fof
Sdglel Ad =oixlx] gttt AL 60d AMelF F FIY 1/2:F oA
€ 81%7} WolE|3, o] F FA oM 9x, UA 2| FolME 100%7} sHEE]
gich. 22U} 3em, Scn BEEFolAM= FA o Aol ot % AxF 2@
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NEEX: 22

o] A3 ualch ALAe|s|do| FIIBlAE FolF 3cm, SmE HES}o
Azt B¢ wobrl 2A Zaste AYES Rt wleld, Folg o
83le] elotEe|2E FHAuldE BF 60 oY AR A2Azso F
ok 1/28 Xk &3s}o] Aalshd wfolg W /7 2VEE &Y 4 ocln
shdch  Liatrise AMAelolA A3y 223 ol 23] FHo| =R A
Zsto] 7hg e A 2utdol o3 B3] FHo] Eolztn ol & Elulsty] A
= 1209 oY AN&Ae71re Was shHAH 5, 1978: /A, 1984), 2
T(1996)& F+2& H4AulA 604 H2Ae|st] 712 1/28 k&3] 4]
At 100% Jopirin Hagh up gtk Folg o] 8% 2 HYANE 60Y
A2Aze|sle Fe] 1/22 =&Y A3} 80% o) Wolsted 22} JARRY A
& 2ok el FIF0NAN ol A wolx Aol iyt dFRIE Y
th & FHH F(1977)2 el & 1x 3 ¥ F2E o =& B
obgo] F71En], Z(1993)2 Tulipt3& 1/2 k&ste] Ao vjojs}
2txlof, %(1995)2 Freesia?d& Wu|ste 1/28 =Bt} Ax|sid e} A4
ol vlg] =jo}s} weixin Wotsr Frigrin dgch. £ AHME Fo}
€ 172 2% A3} e} AT vj3] wiopgo] Frlstded ole FolE %
of &¢ogAM wolrt FAH Aoz wch g, & MYolM M
21712 5 FAe] Lt deidx]  ggdch

ZB2(E 7) M2 60¢old Aol FolE k&l Alafsid %A
o] 73~88cnBE AWt 3] At 7Hestd oLt 3em, Sem HEFY 7
¥ ¥ 2AEHACE  H F(199%)2 FZE M2A U 7HHR ALl g
172, 0, 1.5, 3.0, 4.5cm& wgelste] aquisted e uwl 609 Ocm, 90 1.5cm,
1209 3.0cm7}2] HAlsldz ZAHES FHz ¢t MY 4 olrin sjedout
Fole 60d o4 HMAzeslo 1,28 HAR Aeuk AHHEE £U £ 9o

7ot o2 QA4S Btk Pertuit®} Kelly(1987)& Easter lily 12&
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HNZABNT F 4~657 JAelstA chz ol u|d] ZFo] FAE At ¥
AL} Liatris Fobe] F9 A A e|7|Fd BAe|E e ez ok,
eha] A 2Ae|7|1t3} Majzeist 23 A¥o] A ¥ uvjdries RE o

4 gdch

Table 7. Effect of cold treatment and planting depth on plant height of
Liatris spicata 'Floristan violet’ bulbil in forcing.

Planting Duration of cold treatment(days)

depth 0 30 60 90 120

(co) D" L' D L D L D L

1/9° s - 54.3 51.3 73.9 8.2 8.1 727 77.0 79.8
R - 33.2 326 37.0 - 24.0 35.0 - 24,0

3 S - - - 67.4 76,0 60.0 - - -
R - - - 27.7 31.8 29.8 34,5 34.5 358

5 3 i i i i i i i i i
R - - - 29.0 27.1 28.7 28.8 28.8 32.0

*1/2 of bulbil height exposed above medium surface, 'Stem, ™Rosette,
“Dark condition in cold treatment, ‘Light condition in cold treatment

Fre(E 8) A2 60do|y AMelpolA AAste gt R F 7% 2
S 172~2150] F=Hout RREH R 21~28002 WA x2jol7} wrh
5(1996)2 +2E 172 3% 3¢ H2AMe7| o] Aojd+F d471 F71E
th st ot B MEoME Folg A& 1209 H2NA| 47t tha BAasha

th.
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Table 8. Effect of cold treatwent and planting depth on leaf number of
Liatris spicata 'Floristan violet’ bulbil in forcing.

Planting Duration of cold treatment(days)

depth 0 30 60 90 120
(cm) g R S R S R S R
142 - 74.3 29.7 213.2 27.0 214.9 24,5 171.9 29.0
3 - - - 175.7 24,1 116.0 24,2 = 25.8
5 - - - - 21,0 - 22.4 - 27.8

’1/2 of bulbil height exposed above medium surface, ’Stem, ‘Rosette

A dF=(E 9) A 2AMel7|2to] AAA4F VA3 PR on, A
2 600l AeltelA ARIIE FA 2t dAeR R} 3~5¢ FE ¢
%5l Z¥e Bl DeMillegt Vest(1975)& ulE A2AZF A3}
A A7t {AHD, Easter lilyolME U HelA] AHL2d47} G&H
THPertuite} Kelly, 1973; 1987)3 3lgisul, & AYoM=E RARF A4S
dodch  A3g= AL 60Ul A2 FolA 0 ol yElton], A3
712% BAe T dMetRe} s FUlEE A¥E Bt He3e A
2 3049 ZF 10cn vjglont AL 60Uoly A el Lol 17~26em B
2 FHEAN o]fo] 7Hestdrt. &719 AL 30Y HA2AYP AL 0.2
~0.3cm®2 7l Ll 609 o] A2Az¥ AL 0.5~0.7cnE HEHIL b5

sttt AR/ ¢ FAe A Fo) F¥E& vehi] gict
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Table 9, Effect of cold treatment on flowering of Liatris spicata
‘Floristan violet’ bulbil in forcing’,

Duration of

Days to No. of Spike Stem
cold treatment .
flowering florets length(cm) diameter{cm)
(days)
0 - = - =
30 D*  242(7/17)°  30.3%5.83" 13.9+2.04 0.3+0.01
L’ 242(7/17) 23.1+4.00 10.3+4.00 0.2%0.04
60 D 180(6/13) 94,6%+11.19 17.4%5,65 0.6+0.14
L 176(6/ 9) 100.5%£15.29 21.7%5.39 0.5%0.11
%0 D 156(6/ 9) 105.0+16.28 26.3%5.53 0.7x0.19
L 153(6/ 6) [112.3+11.67 22.5%5.78 0.6%+0.18
120 D 120(6/12) 99.3%17.72 24,7%+5.59 0.5%0.08
L 115(6/ 7) 109.2+19.55 25.9%5. 35 0.5%0.11

‘This table data was presented exposed planting plot
*Dark condition in cold treatment, ’Light condition in cold treatment
Flowering day, 'Standard deviation

FOIZHE W 129 H|thE HAU(E 10), F52 FolE =247 7
se sidch HESo] 2REY Ao FyA ekl 2aE 2AEW o
i3t ZABch WA wA veluteu 322 3 xjojst Uehtal ¢loich  u}
et F/3Ee] b7 SAEFA 0.8~1.18 FWol 77t T} Malg
et

RE FHE NHIEc ZAELAN @A) yolA FUF M|l
Weld 2.5~4. 10} %A ushdeHag 1), Sotero2} Frtzgerald(1983)s]]
il de= x| zuist] MAME Liatris®] HFRFL 55g, ol
14.5782ta Bag v} gledl, Fol2 BAMH 3L oA Eol Hls) 22o]

2 otrx AR, £ AdHo] REojA AT S UM o) d
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7} kAol HHAUCtE AP 2Ree PYitFHh FolF o &Y Partst
o $-33}elet Az

Table 10, Effect of cold treatment and planting depth on corm development
of Liatris spicata 'Floristan violet’ bulbil in forcing.

D . Pldanti No. of

uration anting yweight(g) Height(cm) Width(cm) H/AW"  buds

of cold depth {/corm)

treatment 9€P

(days)  (cm) s K S R S R S R S R
1/2° - - - - = - = = = -
3 . - » - o - ' s - =

0 5 L ) ~ L ~ ; ) )
172 20,627.8 1.6 2,4 3,2 3.0 0.5 0.8 20 5.0
3 - = = - = - = = = =

30 5 _ _ _ _ " _ _ _ _ _
172 22.7 - 2.1 - 3.4 - 0.6 - 2.3 -

60 3 - 40.2 - 3.1 - 3.3 - 0.9 - 8.7
5 - 42.5 - 3.5 - 3.7 - 0.9 - 10.0
172 20,9 - 2.1 - 3.8 - 0.6 - 3.0 -

90 3 - 416 - 3.4 - 3.5 - 1.0 - 7.9
5 - 46,2 - 4,0 - 3.5 - 1.1 - 12,3
1/2 19.4 - 1.7 - 3.5 - 0.5 - 2.7 -

120 3 - 4.5 - 3.5 - 3.8 - 0.9 - 8.1
5 5 - s - & - = . -

1/2 of bulbil exposed above medium surface, ’This corm had flowering
stem, ‘This corm was rosetted, "Ratio of height/width
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Fig. 5. Effect of planting depth on development of corm cultivated from a
bulbil,
Up : Corm was from the bulbil planted 1/2 exposed to light

Down : Corm was from the bulbil planted S5cm deep
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Table 11. Effect of use of corm from bulbil of previous year on growth

and flowering of Liatris spicata 'Floristan violet’ corm in next

year in forcing.

No. of sprouting buds

Planting ;
depth (per _cor) Etla'?ntt git::eter Leaf No. of ?vgrl\l;fh
Fowering (o (mo) number florets (cm)
(cm) Total stem Rosette
F.C 1/2°4.0 3.6 0.4 112.5 9.9 192.3 133.3 39.5
z 0 2.7 21 0.6 119.3 10.2 180.3 175.1 50,7
3 41 1.8 2.3 121.5 10.8 179.2 174.7 46.0
6 3.2 1.2 2.0 120.3 10.8 205.5 175.0 55.3
R.C 172 7.1 5.8 1.3 114.8 11.5 235.7 123.3 34.6
Y 0 3.2 1.8 1.4 127.7 12.2 248.7 147.0 37.8
3 42 1.5 2.7 130.5 11.2 241.9 184.7 46.3
6 4.2 1.4 2.8 120.7 10.7 235.1 183.8 43.3

"This corm was from bulbils planted 1/2 of it’s height in previous year

*This corm was from bulbils planted 3cm deep in previous year

*1/2 of bulbil exposed above medium surface
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N 6 & Gladiolus

A14d A A

Yz} G A7 FZFY F9AulolN F2 Aol st 4 9 A
3o tiokstAl ¥ ojAtie A Ry vl ot WoME ARY B
Foll mety Ao 2N ] e o|FojAAL FE AUz 2%
o] ZAojzlx PFo] KPP A& UUT, Tulipdldz Frlgosn 4
& 9 i3t ¢Fsicke S ek 2@u FreesiadAe HAU4E 2
Bol AojA L ad4rt AEHE A & £ Adck  olAY Fol ul
g 122 Aozt B W AMRESe YL niXE AE & 5 o
Gladiolus 28&%& AME-3lo] 729 Alzjzleo|7} A8 U 7o o]X&= FYE
o} x ket

EY AEACN BgR7|0] WPske d2E o ZlA] L e Ao
2 oA ded, o5 243 el oz o] | B ohzl A2y
AYE £t A, Fof o} FAHHY 4P o]FY AHojch.  ule}
A & Aol & Gladiolus] =x]ajufA] Jxe] A & WU sh}o] o]

' 3YS dopRrux} HAlstct.

A 2 A Gladiolus® x=x] W ZEujolla F Al

2 Zol7t BE L Aol A= I

1. zig 9 ¥y

ZAA T = G gandavensis 'Spic and span’'3} ‘Eurovision’ 2 z}z} 30~
35g, 256~30g2] +& AHE-staith 19979 59 240 & cH¥E Ao Azj
ol§ w2|5lo Ocm, 3cm, 6cm, 9om, 12cm, 15cmZio]2 FAlsle FAlo] AL
HYRXE(19X21cn)oll Ocm, 6em, 12cmZo|B Az|dt] REF =x]of] Eo] zj
vistdch  exlof BAR} FE= EFY 1074 298 oR XEo A2 2=
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REY 374 eEo2 M43t
MezAHe olro 4, ALedS4, I, dF 2, HBP #

3, A¥sE ZApstgich

2. A

‘Spic and span’ol|A FZo AzjZo|7t wolAfdfe] v PSS B
Gi(E 1), 72L& HAYSE vlopr} we] o] FolHr). ol@¥ Ay kAl
wjnl ohel ZEAuoNE FYsA Ueiklch AHAedsE HAYS
2 rj4 ZojA oy gAY A% Urhize gstch  kx|zulst EE|u)
Br} Auky oz sj3st wre| o] Fo Al

Table 1, Effect of planting depth on days to shoot emergence and

flowering of gladiolus ‘Spic and span’,

Planting Days to

D to fl i
depth(cm) shoot emergence ays to tlowering

Cultivation

0 8.1+3.76 75.3%2.16
3 10,32, 60 73.1%1,95
_ 6 11.9+1.89 73.7+3.25
Field
9 13.5+3,30 73.8+3.19
12 19.8:+4.55 79.4+2.76
e 15 .. 23.8+2.39 80.6+2.15
0 8.1+1.90 80.0+2.54
Pot 6 13.242.20 80.2+2.98
12 20.4+3.89 83.4+2.15

dge x7jole AN FolM Aot HJo] AYLLF YAF7t W4T
Bl wel zleld 2383 Aol o Zojxe AL & 4 AddrHad 1). ol
A AP ZEAME FUsHA ettt 2).
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Fig 1 Effect of planting depth on leaf growth of gladiolus
‘Spic and Span'in field
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Fig 2 Effect of planting depth on leaf growth of gladiolus
‘Spic and Span'n pot
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HF23L cAulold ANYSE 22 A2t 12mAl A TN SR 2
AchE 2). ZY GFE ANYSES golnh AR Ty 237 FUY
Ago2A, 12277} 130 4m2 FH3 Ptk T2 AAYLEF B
of ZojAln 4347} Bele AT & 4 gtk Ty EEaujolHE
%233 %) 6277 12enAl2 2T} LA Agken), ol ofn)
£ EEAJY ITEE7} @A} 21 QT3] dFel U Aeln
229k 43 L AH4E ZEANINE badlA2T} 71 BT,

Table 2. Effect of planting depth on growth and flowering of gladiolus
‘Spic and span’,

Planting Leaf

Culti-depth No. of Flower stalk Spike No. of
vation (cm) length(cm) leaves length(cm) length(cm) florets
0 60.4%8,08 5.9+0.99 105.1£12.4950.2+9.08 14.1+2.27
3 69.3+4.55 6.7%0.71 113.8+8.32 54.0%5.18 14.9*1.73
Field 6 75.4%12.107.0%£0.76 129.0+8.67 58.5+3.46 17.0%0.82
9 86.6+8.25 7.6%0.53 125.4+16.60 56.6x5.65 17.4%1.77
12 89,3+8.09 7,0+0.93 134.4+7.22 56.5%5.02 18.0%£0.63
15 87. 6:t8 29 6 2+0 44 129, 2:t8 78 50 6:1:6 36 16 8:tl 92
"0 68.1%6.50 6.7+1.05 108.6%13.53 42.6+11,06 12.8+2, 52
Pot 6 83.3%6.73 7.1%0,97 119.6%10.32 42.3+8.85 13.3*1.76
12 77.2%7.40 6.7%£0.47 99,5+18.1533.9+9,53 12.3%+]1.91

‘Eurovision’®] 2| 8l ZEzjufolr T2 Alzjzlo]7} ujotA 0 e
o)X 48& RU(E 3), VA Y4F vfo}s} Welx ‘Spic and span’} S
g ARE Bl AfLed4E Aaigolel wtE xjo]s} viehuba] ¢kotct,
HYBE 'Spic and span’2} FUI HPog Z7loe VTN Ao ¥
712 ZAFE HAFolM ZoJHrH Y 3,4). ‘Eurovision'& AA¥4£E 3
Z%ol Zojzlon 45 wWolHTHE 4), =Y H4AE Zoja|a Aslsds
Rotzlch. ol2¥t FYLE BF ‘Spic and span’} Yx|steict.
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Table 3.

flowering of gladiolus 'Eurovision’,

Effect of planting depth on days to shoot emergence and

Cultivation :::;r:(l;g) Days to shoot emergence Days to flowering

0 5.4%2.32 69.7+1.11
3 7.9%£1,20 70.6+1,35
6 10.4+1.99 71.81+4,38

Field
9 11.4+4,53 71.1£0.99
12 11.2+4.76 72.4+2.59
15 13142 L T2.4%0,84
0 6.1%1.87 75.420. 51

Pot 6 10.3+2,76 74.9%0.69
12 11.8+2.31 74.5%+0,83

Table 4. Effect of planting depth on growth and flowering of gladiolus

‘Eurovision’,
Culti- b Eaiing Leaf length No, of Flower stalk Spike No, of
vation ((i:;)t).h (cm) leaves length{cm) length(cm) florets
0 56.1%x7.86 6.7+0.48 88,2%+24,04 39.0*£16.36 10.4+2.88
3 76.2+7,23 6.9%+0.32 113.3+24.29 53.2%+13.29 13,7%£3.50
Field 6 84.1%x552 6.6+0,52 133.0+13.79 66.5+12.05 17.0%1,51
9 85.1*+7.41 6.8%+0.44 126.2%16,34 61.5*12.05 15.81+3.35
12 85.8%+7.78 6.8+0.39 128.21+16.95 63.8+11.18 17,2x2.04
15 89.1+10.727.0+0.67 148.3*+18.18 77.1* 9.96 19.2+2,10
O 62.B8.63 680,90 110,512 45 53,8+ 5,64 12.652.14
Pot 70.3+6.65 6.9+0.62 109.9+15.17 48.5+10.46 12.6+2,36
12 73.1*+6.66 6.6+0.79 108.6+16.55 50.7+ 9.94 13.9%2.25
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Fig 4. Effect of planting depth on leaf growth of gladiolus
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ZAEE B ot XM juistz Q= 6. gandavensis ‘Spic and
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Qdch 19979 549 3Qo] £ i ERo] xtd@A et M FE ] ]
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Table 5. Effect of removal of leaf sheath on growth and flowering of

gladiolus 'Spic and span’ in field of natural condition.

Timin, Rate of
. Days to . Leaf \o, of Flover stalk Spike \o, of
of . flowering
., flovering length(co) leaves length(co)  length{co) florets
removal (%)

5 80,7x4.1284.2 49.2%13.34 8.2+1.67 89.5x12,10 55.1+10.43 15.8+2,73
10 77.4%2,63 53.8 48,3+ 7.43 7.0£1.50 94,2117.47 54.6+10.83 14.9+2 91
15  77.1%1,70 69.6 45.6t11.14 7,6x£1,39 92.4+17.00 50,2%£12.06 14,712 36
20 77.3%£2.58 77.3 51.8£13.06 7,2+1.08 93.7+23.29 51.2£18.84 13.3£4.04
25 76,6+2.04 83.3 52,2+ 8,83 7.921.04 101.0£13.83 53.9£10.55 15.1%1,92
control 77.7+4.02 79.2 61,6+ 8.04 7.5+£1,33 118.1£10.64 57.8+12.91 15.3+3.60

*Leaf sheath was removed at plant height of 5, 10, 15, 20, 25cm

respectively.

Table 6. Effect of removal of leaf sheath on growth and flowering of

gladiolus ‘Spic and span’ in field of dark condition,

Timing Rate of .
Days to . Leaf \o, of Flover stalk Spike \o. of
of , flowering
, flovering length({cn) leaves length{cm) length{em) florets
removal (%)

5 78.6+3.03 70,0 54.8+12,76 6,7%1.56 90.5%21 34 51.1%t10.81 1571220
10 81.1%3,67 57.9 55.2% 9,68 6.8x1,44 99.1£17,72 56,3+17 69 14.8+£2.73
15 79.9+3,89 78.9 60.2% 8.98 6.6x1.12 106.5£13,71 57,1+ 7.43 14.9+2,56
20 77.2%2,4478.9 58.3% 8.09 7.0%1.33 106.0£16.27 55.6%12.85 15.3%5.59
25 79.3%5.41 84,2 61.2+ 7.00 7.4%£0.6]1 108.9£10.01 60,6 8.25 16.7+2 41
30 80.1+3,49 80.0 59,9%10,15 7,2+1,32 104.4£16.59 55,7%14,36 15,7£3.61
control 77.8+3.60 95.0 64.1% 6,92 7.7£1.25 114.1£13.74 61.1%11.34 16.1£2.52

“Leaf sheath was removed at plant height of 5, 10, 15, 20, 25, 30cm

respectively.
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‘Eurovision’¢] 2AZA2|F(R 7)8} dNHE 8)ollq F2AH A7} A%
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dzAAE NHLadgol= °§ & oA dgtent 42 E 4 AAYsS
7HElgo] Hojxl o] Zasta HAYE LA A B 4 Ao

Table 7. Effect of removal of leaf sheath on growth and flowering of

gladiolus ‘Eurovision’ in field of natural condition,

Timin, Rate of
g Days to . Leaf \o, of Flower stalk Spike No, of
of . flowering
, flowering length(cm) leaves length(cm)  length(cm) florets
removal (%)

5 73.1%0.77 100.0 51.3+12.94 7.0£0,79 89.7%21.36 50.3+11.88 12,212 22
10 73.7+0.94 82.4 48.8+15.66 6.5+1,10 82,5%16.32 41.7%11.76 10.6x2.27
15 73.8£0.94 53.3 45.9% 8.39 6.1+1,07 86.2+14.26 45.0% 8.33 10.0%2,77
20 73.6x1.00 83.3 48.4+ 9.29 6.5+£0.88 78.8%13.97 37.8*10.54 9.712.37
25 73.910.78 92.9 49.9+11,70 6.1£0.51 94.6%17.29 49.4+11,66 11.1£2.19
0 73.810.77 94.1 62.5£10.85 7.0£0,43 105.9+14.43 46.5£14.18 11.0+2.98
control 73,6%0.91 94.4 74,8+ 7.70 6.8+0,73 125,7+13,70 57,9+11.46 12.7+2.89

*Leaf sheath was removed at plant height of 5, 10, 15, 20, 25, 30cm

respectively,

Table 8. Effect of removal of leaf sheath on growth and flowering of

gladiolus ‘Eurovision’ in field of dark condition,

Timin, Rate of
& Days to . Leaf \o. of Flower stalk Spike Vo. of
of ) flowering
., flowering length(cm) leaves length{cm) length(cm) florets
removal (%)

5 73.9%1.09 73.7 59.7112,72 7.121.49 97.9%£20,29 49.9%15,79 11,413, 94
10 74.1£0.79 83.3 65.4%11.14 6,6+1.45 109.0+31.18 49.5+14,23 10.7+2.64
15 74,2£0.75 85.0 69.6+13.21 6.6%0,98 103,7£18.99 48.5+10.66 10.4+2.16
20 73.6%0.8477.8 67.0% 7.74 6.2+1.38 102.2+24.30 44.3£17.48 10.4£3.96
25 73.5%0.9390.0 68,7%13,72 6.4%1,10 101.4+25.82 43.2£11.03 10.2+3,87
30 73.5%0.52 95.0 73.9+14,36 6.6+0.62 111.0%£15.13 45,0% 7.34 10.8%£2.08
control 73.5%0.96 95.0 80.9% 9,78 6.6+0.60 120,5+20.97 56.2+12.57 12.8+2.70

“Leaf sheath was removed at plant height of 5, 10, 15, 20, 25, 30cm

respectively,
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Table 1. Effect of planting depth and method of culture on growth and

flowering of N, tazetta.

Planting Flovering Stalk

Culti- depth Days to rate length No, of No, of Duration of
vation P flowering = florets leaves flowering
(cm) (%) {cm)
183 24
185 23
. 3 4y 100 4720 430 39 (0
Field 185 25
5 (47 100 509 370 33
184 24
T M0 10 3038w
136 24
0 oy 60 288 33 35 %
155 19
' 3 (3/ 8) 80 32.57 2.63 3.4 (3/26)
Forcing 157 19
5 (30 60 3443 3338 36 (5
168 19
7 @m0 313 343 34 %,

*Flowering day, ’Day of senescence
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Fig. 1. Effect of planting depth on plant height of N, tazetta in field.
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Fig. 2. Effect of planting depth on plant height of N, tazetta in green
house for forcing.
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Table 2. Effect of planting depth and method of culture on growth of

bulbs at harvesting of N, tazetta.

Culti- Planting Total bulb No. of Bulb height Bulb width
vation depth(cm) weight(g) bulbs (cm) (cm)

0 83.7+9.38 2.6 3.6+0.40 4,7%0.57

Field 3 84,9%6.53 2.0 3.8+0.28 5.2%0.35

‘e 5 95.0+8.87 2.5  4.0£0.37 544033

7. 103.4%8.65 23 412021 55%0.29
0 44.6+8,06 1.9 2.9+0.24 4.8+0.48
. K] 53.8%8.44 1.7 3.0x0.28 4.6+0.58
Forcing
5 55.7+4.32 2.1 3.1+0,44 5.2x0.72
7 47.8x7.15 1.9 3.0x0.28 4.7+0.49

A 33A FFE AANZDeIt X% U F2uthol

1. g « Py

FAABE B xR Qulist2 Q= Narcissus tazetta®A 96d 7
419 FT& sYsle] Algstdet. #FEE 3, 5, 8, 1288 A¥sie Fd
108 1590 0, 3, 5, Tem AzjZol2 Gejdle] Ztz} wA]of] FAsact  20g
TF5o F2L Y9 8Y 209 AAjZoEE kAo ATt ¥ RAlE
ofotagds, 2%, A4 HAY, L%, AHA, ARIRE AR
247 AR F 22 E FY3Y FF4, 2F T FES ZABHCL

2. 22
F34 AajZolo] o molALUd4E(aR 3), F2& AUSLF Yolrg
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Fig. 3. Effect of bulb size and planting depth on the days to shoot emer
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Fig, 4. Effect of bulb size and planting depth on the growth of shoot of
N. tazzeta in field,
*Bulbs of 20g planted at 20 Aug., the other bulbs planted at 15
Oct. in field.
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NEEX: A2FR S

e E2g A EE(E 3), 8g FFYH At sbestdAT AxES
wotm, 12gol4t FFo] Hojobt siztgol ool oz FBA It The

stedch

aeul i 7 49 10 ~49 109 olvi2 738 AMziZolel ut

E JigAl7lE Abol 7} LiehR] dsttt

Table 3. Effect of bulb weight and planting depth on growth and flowering

of N, tazetta in field.

:1;:;“ :(le:r:;lng [f)ays ?o Flovering f;:::h \o. .of \o. of Durati?n of
(2) (cm) lovering rate(%) (cn) leaves florets flovering
0 - - - 3.1 - -
3 - - - 3.1 - -
3 5 : - ; 2.9 : :
- 2 -ZRO: 3.2 . B e e
0 - - = 3.9 - -
3 . - . 3.7 - -
i 5 - = - 3.6 - -
B Lk B
0 1T1{4/ 3 30 41,3 5.1 2.0 20(4/23)
8 3 173(4/ 5) 45 43.9 5.7 1.9 20(4/25)
5 169(4/ 1) 25 50.9 5.4 2.0 24(4/25)
N 7 _173(4( .5)‘ 60 51.3“ 56 2.1 15(4/20)
0 171(4/ 3) 90 45.1 5.9 2.3 22(4/25)
12 3 172(4/ 4) 95 49.8 6.7 2.4 21(4/25)
5 173(4/ 5) 100 53.4 6.2 2.5 21(4/26)
7 173(4/5) 100 _ 534 _ 63 _ 2.4 _20(4/25)
0 231(4/ 8) 100 48.4 2.3 21(4/29)
90* 3 231(4/10) 100 56.5 2.9 20(4/28)
5 233(4/10) 100 60.3 2.7 19(4/29)
7 232(4/ 9) 100 57.7 2.2 21(4/30)

'Bulbs of 20g planted at 20 Aug., the other bulbs planted at 15 Oct.
in field.

AT ZRXH &g HBEHIREIN /I SEF

*Flovering day,

*Day of senescence
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dstA viEpsich

FFol FAEFS HFG o] ZAojHch

d4e 729 A

zQgolo] wE xlole UehtA] egtort FFo] FHYSE g+ Yoldlch

Aty @ e3d2 33, Mol E Ho|7t vpehta] elglet

£ F2HE RA(E 4), 72 JINYFF E757 Wolle B

& Bdou FFE2E Abolzt UehtA] datet.

Table 4. Effect of bulb weight and planting depth on growth of bulbs at

harvesting of N. tazetta in field,

Bulb Planting

Large bulb at harvesting

veight depth No, of Tot'al bulb
(2) (cn) bulbs weight{g) %eight(g) Height{cm) Diameter(ca)
0 3.0 15.6% 3,93 13.8%3.90 3.2x0.26 2.4%0,30
3 3 2.1 19.8+ 4.24 18.1%3.72 3.010.30 2.9%0.24
5 1.6 22.6% 2,84 21.8+2,62 3.0+0.11 3.2%0.12
7 N “l‘.5 2!:‘7i 3.1_2' 20.4+3.31 2.9%0.17 3.3#(?.21 _
0 3.2 28.1+ 5,80 23.3+4.73 3.3%0.19 3.1%0.30
5 3 2.5 30,1 57 259+5.91 3.2+0.21 3.4%0.28
5 1.7 30.0t 4,06 29.2+3.51 3.2+0.19 3.6%0.16
7 Lg. 30.2+ 4.43 27.1+3.96 3.0+0.28 3.6x0.17
0 3.0 35.2+ 6.41 26.8+6.32 3.5%0.22 3.5%0.28
8 3 2.8 36.0% 7.84 27.7+5.69 3.3+£0.16 3.7%0.27
] 2.5 38,0+ 7.63 28,2%6.90 3,3+£0.16 3.8%0.28
A 22 . A29% 854 32.6t7.09 3.3£0.20 4.0%0.24
0 3.2 44,8+ 7.81 30.3+x5.74 3.4%0.24 3.9%0.27
12 3 2.5 53.5% 4.66 35.0+5.36 3.3+0.19 4.210.17
5 2.3 53.0% 8.28 36,0536 3.310.17 4.3+0.26
_ 7 2.3 53.2% 6.46 34.2%t5.42 3.3i0,2_2 4.»2i0.25
0 4.0 53.2% 6,56 32.3+4.91 3.6%0.15 4.5%0.44
20 3 2.6 60.9+14,47 34.6%18.03 3.8%£0.50 4.7+0.62
5 2.5 55.7+10.02 38,0+9.31 3.5+0.31 4.7%0.46
7 2.5 52.2+ 8.03 32.3%8.97 3.5%0.32 4.4%0.40

"Bulbs of 20g planted at 20 Aug., the other bulbs

field.
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