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Effect of DIF Treatment and Buried Pot in Soil Method on Growth
and Flowering of Western Cymbidium during the Summer

So, In-Sup, Kang, Hoon

Summary

This experiment was conducted to prevent flower bud blind and inflorescence blasting
during the western Cymbidium cultivation in summer. We used 3 kinds of DIF
treatments and pots buried directly in soil.

Early flowering varieties and medium flowering varieties were affected by DIF
treatments. Typically, early flowering varieties flowered 15 days earlier and increased
the number of flower stalks and the intensity of flower color.

In the treatments of DIF, treatment of 13C for 2 hours after sunrise greatly
accelerated flowering time, flower initiation and decrease of soft rot disease, compared to
treatment after sunset. Late flowering varieties showed no effect on DIF treatments.

"Buried pot in soil”, accelerated flowering, flower initiation and decreased soft-rot
disease, but compared to DIF treatment, had only little effect. The soil temperature of
the pot buried group was 5T higher than the unburied control. Also day and night
temperature fluctuated only 1TC. The stability of root-zone temperature played a great
role in control of flower initiation and development of the inflorescence.

The responses of DIF treatments for different western Cymbidium varieties to DIF
treatments were favored in early floweriing varieties. In particular, the DIF treatment
and the "buried pot in soil method” seem to retard vegetative growth, compared to the

other treatments.
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3. A%t 9 3%

AYg ZAA 2% ZF(‘Oriental King',
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Table 1. Effect of DIF treatment on the growth response of early-flowering
Cymbidiums

Cultivar DIF Leaf length Leaf width No. of leaf  Pseudobulb

treatment (cm) (cm) (ea) dia. (cm)

Control 674 (62.8) 250 (2.47) 95(7.2) 450 (4.25)

Oriental Sun-rise (2hrs.)  63.7 (62.8) 2,48 (2.47) 8.7(7.2) 418 (4.25)

King High-noon{2hrs.) 66.2 (62.8) 2.48 (2.47) 9.2(7.2) 454 (4.25)

Sun-set (2hrs) 653 (62.8) 252 (247) 8.9(7.2) 468 (4.25)

Control 69.3 (52.4) 242 (218) 8.4(7.5) 3.32 (3.25)

Ayako Sun-rise (Zhrs.) 637 (52.4) 224 (2.18) 7.6(7.5) 3.88 (3.25)

tanaka High-noon(Zhrs.) 674 (524) 2.26 (2.18) 8.2(71.5) 354 (3.25)

Sun-set (2hrs.) 655 (52.4) 2.34 (2.18) 8.0(75) 3,65 (3.25)

Final observation date :

‘9. 10. 20. (60 days after DIF treatment)

All numericals in parenthesis indicates mean value of 20 replications at initial status of

experimental plant material.

DIF treatments were carried from sun-rise, high-noon and sun-set to Zhrs. respetively

during flower bud initiation period.

Table 2. Effect of DIF treatment on the growth response of mid-flowering

Cymbidiums
Cultivar DIF Leaf length  Leaf width No. of leaf Ps.eudobulb
treatment (cm) {cm) (ea) dia. (cm)
Control 584 (498 236 (205 8.7 (5.4) 362 (3.43)
Sainte Sun-rise (2hrs.) 534 (49.8) 2.34 (2.05) 7.8 (54) 394 (343)
Rapine High-noon(Zhrs.)  56.7 (49.8)  2.37 (2.05) 85 (54) 3.70 (343)
Sun-set (2hrs.) 556 (49.8) 230 (2.05) 8.1 (54) 3.78 (3.43)
Control 56.8 (36.8) 335 (225) 126 (103) 3.83 (361)
Jung Sun-rise (Zhrs.) 486 (36.8) 356 (2.25) 108 (10.3) 4.26 (3.61)
Frau High-noon(2hrs.) 53.8 (36.8) 338 (225) 11.2 (10.3) 4.03 (361)
Sun-set (2hrs.) 496 (368) 342 (225) 110 (103) 4.10 (361)
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Table 3. Effect of DIF treatment on the

BF Ag, 32 A, ¥4y €22 9+
7] v di7t A et

Table 3& TAA YHIH§ ‘Versailles's}
‘Rapiné Hat'e]l ti@& A&utg& vebd A
Adl Al FA e FolN A F& G
A& Hojm glon DIF g wtgoez:
AL 277 A, dF A, 4F Hy&e
2 AFo) ZAEE AFAE Bolal ok

FH ATFAY vde S5 F JF,

growth response of late-flowering

Cymbidiums
Cultivar DIF Leaf length  Leaf width No. of leaf  Pseudobulb
treatment {cm) (cm) (ea) dia. (cm)
Control 66.1 (54.1) 3.14 (205 125 (10.3) 5.47 (3.92)
Versailles Sun-rise (2hrs.) 61.7 (54.1) 322 (205 118 (10.3) 7.04 (3.92)
High-noon(2hrs.) 64.6 (54.1) 3.15 (205 122 (10.3) 5.86 (3.92)
Sun-set (2hrs.) 63.2 (54.1) 3.20 (205 124 (10.3) 6.65 (3.92)
Control 72.8 (56.2) 3.49 (252) 128 (11.3) 5.24 (3.62)
Rapine Sun-rise (2hrs.) 654 (56.2) 354 (252) 112 (11.3) 5.83 (3.62)
Hat High-noon(2hrs.) 69.8 (56.2) 346 (252) 122 (11.3) 5.40 (3.62)
Sun-set (2hrs.) 672 (36.2) 351 (252) 117 (11.3) 565 (3.62)
Table 4. Effect of DIF treatment on the flowering response of
early-flowering Cymbidiums
) DIF . Days to . Date of Days to  No. of flower
Cultivar treat t inflorescence  inflorescence flowering® stalks(ea)
reatmen appearance”  appearance’ g
Control 40.2 Oct.29 538 25
Oriental Sun-rise (Zhrs.) 255 Oct.14 45.2 38
king  High-noon{2hrs.) 36.5 Oct.25 52.0 2.7
Sun-set (2hrs.) 29.0 Oct.18 486 3.3
Control 25.4 Oct.18 426 20
Ayako  Sun-rise (Zhrs.) 10.2 Oct. 3 30.7 3.2
tanaka High-noon(Zhrs.) 224 Oct.15 394 2.4
Sun-set (2hrs.) 165 Oct.10 3R.2 2.7

) b ) . . . . )
¥ " and © were counted when above 50% of replications were identified, and ¥,

b)

indicated the durative days from finish treating DIF.
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Table 5. Effect of DIF
mid-flowering Cymbidiums

treatment

o ARz xAE vgod HAS 3
JHE DIF H2l &7/ AHEYAD 9%
F 2NZ A TN 382 o 10 o4

o ZYE A3t
Table 55 24 FAA Avdg 2%%

o] Mgurgol Wi DIF A&l AAdd =
ARG AREFAEHFOILEdF)E B
dHoz ZARAT dEF 2/ HEY,
JE2F 24z A, AF 24% AT
oz Aanst ARHAR FFETE
Fde A g dehhudn

HAA EEY A gMEELdrS A
gadFod FAgro 3dF=e] AsF
Aazg dedel Azt f94el
A gL FAFE dE F 2T
A FelM FA 2FF 25 1A ol
Ed7t 2748 A2 UehtH(Table 6).
ojae Az B W dF F 2479
DIF H2& MsEz aszt 243 A%
o 459 F7b 2 FAARY &
Aoz Zyso Ay A}t UAEE @
& 5 A,

zZA44 Avdge DIF Heol dig 3

2 rlo oX

on the flowering response of

Days to

Date of

. DIF . . Days to  No. of flower
Cultivar inflorescence inflorescence .
treatment flowering stalks(ea)
appearance appearance

Control 62.4 Nov.22 1165 26
Sainte  Sun-rise (Zhrs.) 516 Nov.12 1075 38
Rapine  High-noon(2hrs.) 583 Nov.19 112.4 2.8
Sun-set (2hrs.) 56.2 Nov.17 110.3 32
Control 85.3 Dec.15 1376 24
Jung Sun-rise (2hrs.) 72.3 Dec. 4 125.0 35
Frau  High-noon(2hrs.) 718 Dec.10 135.2 25
Sun-set (Zhrs.) 75.6 Dec. 8 1304 29
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Table 6. Effect of DIF treatment on the flowering response of late-flowering

Cymbidiums
. DIF . Days to . Date of Days to  No. of flower
Cultivar treatment inflorescence inflorescence flowerin talks(ea)
eatmen appearance appearance g stalkste
Control 161.6 Feb.28 2185 238
. Sun-rise (Zhrs.) 1586 Feb.25 2147 38
Versailles
High-noon(2hrs.) 1574 Feb.24 213.1 31
Sun-set (Z2hrs.) 156.3 Feb.23 2138 33
Control 146.3 Feb.12 203.2 25
Rapine  Sun-rise (2hrs.) 142.2 Feb. 8 1994 36
Hat High-noon(2hrs.) 142.6 Feb. 9 200.2 29
Sun-set (2hrs.) 142.0 Feb. 8 200.8 32

Table 7. Effect of DIF treatment on the flower quality of early-flowering

Cymbidiums
Cultivar tre;)trlient Stjéolgzth ggw:: dg?nv;ir Sol;{tal t:Ot?E/o)
(cm) {ea) {cm)
Control 458 104 6.8 25
Oriental Sun-rise {(Zhrs.) 424 123 7.2 5
King  High-noon(2hrs.) 442 12.0 70 2
Sun-set (2hrs.) 438 124 7.2 15
Control 49.7 10.6 7.5 30
Avako  Sun-rise (2hrs.) 46.5 12.7 79 5
tanaka High-noon(2hrs.) 483 104 7.7 25
Sun-set (2hrs.) 48.2 11.8 79 15

2 vng AFEHE 5 AR A4
e A Table 7914 B& upeb gt
Mepute FUdsA 4l =¥ dE F 2
Azt DIF M +7F 843, 237, x50
A 7 #& FAE Yehl e 9l
AFHE 5%E Mg R BH4EE B
o EY 24 Zojolrle AW A
B3 R 849 ¥4 QA 48 F 2

AL Je F 2A a8z FAEYT &0l

o

Aon AN DY A3 30%(FAH)
72 A dehd AeE AU

FRA Adgge A 2FF W
DIF e &A% (Table 8) 4% ¥ 2
AP A A2 7 B Mol vt st
o ol =EHUD AFHLAEL F
&9 FAE dehldnh A H L
£ A" FF(EAA, FAAA vuy
W FRE FaE dAAT dE F 24
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Table 8. Effect of DIF treatment on the flower quality of mid-flowering

Cymbidiums
Flower No. of Flower
Cultivar tre Dtlrslent stalk length flower diameter S }}fte t‘zf,/)
a (cm) (ea) (cm) olt rotto
Control 55.4 115 76 226
Sainte Sun-rise (Zhrs.) 52.3 13.2 86 104
Rapine High-noon(2hrs.) 54.0 126 8.2 15.2
Sun-set (2hrs.) 54.2 126 85 12.7
Control 58.7 138 75 20.3
Jung Sun-rise (2Zhrs.) 52.4 148 88 52
Frau High-noon(2hrs.) 55.5 142 84 188
Sun-set (2hrs.) 542 148 86 15.3

Table 9. Effect of DIF treatment on the flower quality of late-flowering

Cymbidiums
Flower No. of Flower
Cultivar t DtIF t stalk length flower diameter Sol;tatre t(()f’/)
reatmen (cm) (ea) (cm) orse
Control 63.5 114 74 85
Versailles Sun-rise (2hrs.) 62.4 122 76 25
High-noon(2hrs.) 63.2 124 74 10.2
Sun-set (2hrs.) 62.8 120 75 55
Control 60.4 10.2 78 105
Rapine Sun-rise (2hrs.) 58.8 10.2 72 75
Hat High-noon(2hrs.) 61.2 11.4 78 85
Sun-set (2hrs.) 60.5 9.8 76 85
F A FAAM AR e W dAgS U A 37 9lE Aoz yeiygrhelz @
Uk =3 s34 4L 9% ¥ Ao YA ALAE FF AA
2417 A F7t Edn 84T £ A 21 Aol AFHAHUNE FHEA HIF
3ol Y AYAE TEY F AN = AgEd 8 F ded, 99 &3 7359
E ApdA Fag d4dez Jeude A g AFd qE 2 gt 4
R ZAA, FAA, A dudRe g€ ¢ F vk

4e mSold 2% F 247 DIF Hel?
A4 AsAse @E wAt AFHAR
AT MY o AT F 2472, B2
207 Hel #0277 wAA ARE

Au|r]go] slopR3sl el g 1L
#eo] ZAE 4¥RY Ohnoot Kako(1978
able AulgA g2 Aol Zeojs} 3
~7em@ 9@ F A 2P0 HFE

_45-



10 SRS RERR

. T Azt o
AU A58 Bet A" (blasting)ol Y

2H)(blind) #/del ZAEE AAE vt 9l
. deid AAE e AHE A
T AT HA AEH FAZ %Y dF=
T AR A (3L 1,000mo] Aol 9% 3HA
A HA DR 1993 w+HE, 1968
cd; A, 1994, 1995)0] B4H slol2s g
dde Zxstn A= A AYujare =29
o4 AR o5 AY, 43N
BAstE AEA dE B4 283 F4d
g % #EJA 1 §F EHoz @y
e A Frlel 22 FEAldel wh
kA Ao ol Fglo] Al RAA
A 2} Be YA R fxE
HE AE2E GA3 Ao o edy
2} Al(Ohno, 1991 ab; Ohno and Kako,
1991) o] AMAHAUNY FAWA 2
o 50% ool H&ol I4E F o &
5 HYwtegys &3] wrl

ol A MRl o 71z MAZE
ARE AXNA G @A AuFalN &
Ad ng FAs FAEAY & e i
2 wiQtol BaFel wel AP A
°F2S 13C AE7 HEE oojAg o)f
gt HH( T =, 1994)0] A etEo] =AY
TAASY B¢ 44 159, 189 A= A
stE 3 FAeo] F4E Mol fxEe ¥
3 ATE YA A oojH HE
gl go] & ¥gd & Atk

sy, ¥ A7 F9z B 4 dF 3
A 24 DIF AMa(130)wtezx HAH
e fr=et HE 159 FEY HE 2
AVE FAdE AMEE A "7 B
g dFshe 2Ygng 298 & 5+ ok

o}

oo

EY 4E F MY AL Hex 7A
2ok Hag of wHAHA AN 2P &
FE Efed Fort 2xAd mE 4%
9 Rtz A844 (Erwin, et al. 1991;
Heins and Erwin, 1990)o] Wi§t &3 Z 3
T AR Folzk & Aol i Auja
Y 2% ZHEIANY} gRBog. @H,
Heins®} Erwin(1991)18] 3 £(1993)9) A)
Qo 93ty st FF g9 Y WAF
FA FF F 23 il AgHE A A
old A& s AUt AFTHWEAAN &
A4+ o 53] i 5o FA
T AFg 2448 2 Ak 274 3%
g Fol whAEE AH & gwrgo] A
ZAge A ant FOgs A b
At & AFANE ol FAG A}
U2 Aol Fvjz2 9y goz elxEd o
F HEAE gol HE sojo} At

v Al A Fo xdE 5Exoge
DIFA 2ol i g 3 73 4 axs}
ARE HEEY AF Wgo] Tz u
8 AzsFAAR wHo b} 2AFE=
A, ole A E9 L& GAF QA
B ¥3E 72, A&, $59 Wil o
AFHY 53] dFAFo] d3xm A4
Aoz M= dANNY 43 A2 &
dol TG AlAH FE ol o8
(Salisbury and Ross, 1992)% 53 73
& ZE Ao Hol Hutge stolis
71(6¥-9¥)l= Pl 9E + Us
Zz79 A} HE E3 gog AR g
ofe} & FAZ gt}

g A5y LA didode FAgR,
A F 2T A, 4B F 243 A4,
dE F 2A3 AHe ¢oE 24 ge] Pa

daed ol AEAI} 44 4HoT A

_46_



Y 52 8 Y2ARQ Mj7| JHYD DIFOIE0 2|8t storzst £T 2t 11

Table 10. Effect of pot planting treatment on the growth response of
early-flowering Cymbidium

Cultivar Pot planting Leaf length Leaf width No. of leaf Psgudobulb
treatment (cm) (cm) (ea) dia. (cm)
Oriental Control 64.0(62.8) 2.51(2.47) 75(7.2) 4.32(4.25)
King 1/2 planting 63.5(62.8) 2.48(2.47) 7.4(7.2) 4.36(4.25)
Full planting 63.0(62.8) 2.47(2.47) 7.3(7.2) 4.41(4.25)
Avako Control 69.3(52.4) 2.26(2.18) 79(7.5) 3.31(3.25)
ta;maka 1/2 planting 67.2(52.4) 2.22(2.18) 7.8(7.5) 3.35(3.25)
Full planting 66.4(52.4) 2.18(2.18) 76(75) 3.38(3.25)

Perenthesis indicates mean value of 20 replications at initial status of experimental plant
material. Control plants were cultured on the bed for Cymbidium pot plant in general
Planting materials be used for Cymbidium pot were volcanic soil. (Potting material :
White fir bark).

Table 11. Effect of pot planting treatment on the growth response of
mid-flowering Cymbidium
. Pot planting  Leaf length Leaf width No. of leaf Pseudobulb
Cultivar .
treatment (cm) (cm) (ea) dia. (cm)
Sainte Control 68.4(49.8) 3.36(3.05) 8.7(5.4) 3.62(3.43)
) 1/2 planting 66.4(49.8) 3.28(3.05) 8.4(5.4) 3.74(3.43)
Rapine ¢ Dlanting  64.7(49.8) 3.24(3.05) 8.2(54) 3.82(3.43)
Jun Control 66.8(36.4) 3.35(3.25) 12.6(10.3) 3.83(361)
F & 1/2 planting 65.3(36.4) 3.31(3.25) 12.2(10.3) 3.85(3.61)
M6 Ryl planting  64.7(36.4) 3.30(3.25) 11.7(103) 397361
Table 12. Effect of pot planting treatment on the growth response of
late-flowering Cymbidium
Cultivar Pot planting Leaf length Leaf width No. of leaf Pseudobulb
treatment (cm) (cm) (ea) dia. (cm)
Control 74.6(68.6) 3.87(3.72) 11.4(8.8) 454(3.75)
Versailles  1/2 planting 72.8(68.6) 3.75(3.72) 10.4(8.8) 4.58(3.75)
Full planting 74.2(68.6) 3.74(3.72) 9.6(8.8) 4.70(3.75)
Rapin Control 72.4(68.3) 353(3.48) 145(9.3) 463(3.960)
Hp te 1/2 planting  716(68.3) 3.44(3.48) 12.8(9.3) 471(3.96)
a Full planting 70.8(68.3) 3.38(3.48) 12.5(9.3) 4.75(3.96)
g "ol U}

A A,
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748t 7 gelt).(Table 10, 11, 12).

¥ 229 A A HEY EGAY
gioll W& sNsiutgg AuEd zA
‘Oriental King'## ‘Ayako tanaka’'®l Z$ 3

A 2ddol 47 6Y, 542 DIF A3
Y 13 ¥F22 N4y E I3AAT
#AFo AolME 25 45 20 : 4242
oF 2009 F7}&& Uelyoh(Table 13).

F 47 ‘Saint Rapine’$} ‘Jung Frau'o| A&
(Table 14) 7H&tdsolA F-Aa oy 2
A gEAE7t 11639 110349, 13769 :
12292 5~134 FE FAHUSL B9
FI UAAT FFE 247 14470, 2490 ¢
42702 zA4AS 9% A F 3340t
F7HE Ak

Table 13. Effect of pot planting treatment on the flowering response of

early-flowering Cymbidiums

- Days to Date of
Cultivar P;Ot ptlantm::; flower bud inflorescence ﬂ?ﬁ;’;ﬁ? N(;.ta?istzg:;er
Teatmen appearance appearance g
Control 40.2 OCt.29 53.8 2.5
Oriental
Ki 1/2 planting 38.2 Oct.27 51.2 38
ng .
Full planting 35.8 Oct.23 50.4 45
Control 354 OCt24 442 20
Ayako )
1/2 planting 338 Oct.23 42.5 37
tanaka .
Full planting 30.3 Oct.20 39.2 42

Table 14. Effect of pot planting treatment on the flowering response of

mid-flowering Cymbidiums

. Days to Date of
Cultivar Pot planting flower bud inflorescence Days .to No. of flower
treatment appearance appearance flowering statks(ea)
. Control 62.4 Nov.22 116.5 26
Sainte .
Rapine /2 planting 56.7 Nov.18 106.0 4.0
Full planting 55.4 Nov.16 1034 44
] Control 85.3 Dec.15 137.6 2.4
F“:g 1/2 planting 82.8 Dec.13 136.3 36
rau
Full planting 80.0 Dec.10 1322 42
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Table 15. Effect of pot planting treatment on the flowering response of

late-flowering Cymbidiums

: Days to Date of
Cultivar P:;te;)t]frrll:ntg flower bud inflorescence f? ays .to No.ta(;lf( t(]ovs)/er

n appearance appearance owenng Stalkstea
Control 168.7 Mar.7 230.7 32
Versailles 1/2 planting 163.5 Mar.2 2135 34
Full planting 160.8 Feb.28 210.2 3.2
Raine Control 155.4 Feb.21 245.7 34
H"at 1/2 planting 1526 Feb.19 243.2 32
Full planting 150.2 Feb.16 240.6 34

Table 16. Effect of pot planting treatment on the flower quality of

early-flowering Cymbidiums
. Pot planting Flower No. of I.:lower Rate of

Cultivar stalk length flower diameter Soft rot(%)

treatment (cm) (ea) (cm) ?
Oriental Control 458 104 6.8 25
;f: 1/2 planting 432 118 8.2 15
€ Full planting 426 122 86 10
Avak Control 497 10.6 75 40
tailak: 1/2 planting 474 11.4 8.7 2%
Full planting 453 12.6 89 15

utAAle] 7 $(Table 15) FAE 2%
(‘Versailles’, ‘Rapine Hat) 25 3349
Fag Zohg s ddey stde 5
A~109 A9 zelg Ze A2 Uy
o} sdo] dig A&y 2x Wzl w
ol M= 2A4AIY A FAF7E 8373
ol AA el AT £49 ¥R L
e 8 T Azt vAA F7t
£¢ Holn glon ARy HAES F5T
9 o]z AT FHYNA MY w& W
A &(25%, 40%)& e Table 16).
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doh 34T 24 ERALE FAeE
AR ¥ BN PR
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Table 17. Effect of pot planting treatment on the flower quality of

mid-flowering Cymbidiums

. Flower No. of Flower
Cultivar Pot planting stalk length flower diameter S Ff{ta tfot(gg/ )
treatment (cm) (ea) (cm) 0 °
) Control 65.4 115 86 15
Sainte .
) 1/2 planting 65.0 12.7 8.8 10
Rapine .
Full planting 62.4 13.3 9.2 5
Control 68.7 128 85 20
Jung .
1/2 planting 64.6 136 86 10
Frau .
Full planting 62.3 14.4 89 5

Table 18. Effect of pot planting treatment on the flower quality of

late-flowering Cymbidiums

Flower

‘No. of

Flower

Cultivar Pot planting stalk length flower diameter g Ff{f te t(g(f,/ )
treatment (cm) (ea) (cm) Ot Toti-e
Control 62.4 122 85 10
Versailles 1/2 planting 60.8 126 88
Full planting 60.6 12.2 8.6
) Control 74.7 143 8.8 10
Rapine .
Hat 1/2 planting 76.4 138 &5 10
a
Full planting 7.5 14.1 9.0 5
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Non-volcanic Dark brown volcanic Black volcanic
soi | (upland) soi | soil
Soil 50.28 Soil 30.28 __Soil 23.88

Porosity 49.8% Porosity 69.8% Porosity 76.2%

Fig. 1. Comparision of soil porosity between non-volcanic and volcanic soil

Temperature(T)

7.20 7.30 8.10 8.20 8.30 9.10 9.20

Max.in air Mini.in air Max.in pot Mini.in pot

—_— = P

Fig. 2. Seasonal changes of air and soil(pot) temperature in vinyl plastic
house during experimental periods.
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