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Effect of Light Intensity on Growth Characteristic and Flower
Color Change of New Guinea Impatiens ‘Fishlimp 149’
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Abstract. New Guinea impatiens (Impatiens hawkeri) shows very sensitive responses to different light
conditions. Due to these phenomena, testers of DUS (distinctness, uniformity and stability) for granting
plant variety protection right often have problems distinguishing genetic or physiological differences. New
Guinea impatiens ‘Fishlimp 149’ was grown under several light intensities in a rain-sheltered vinyl house to
observe differences of plant growth and flowering. As compared with the control (avg. 1,010 umol-m™:s™),
treatments of shade-1 (avg. 599 umol*m2-s7") and shade-2 (avg. 88 pmol-m™+s™") showed increased plant
height, plant width, leaf size and pedicel length. On the contrary, these growth parameters decreased in
shade-3 (avg. 30 pmol-m™+s7") with the lowest light intensity. Shade-1 treatment enhanced flower charac-
teristics such as flower diameter, upper petal width, side petal width and lower petal length. However, these
characteristics were suppressed by lower light intensities than that in shade-1. Anthocyanin contents of
shoot, leaf and pedicel decreased with increasing shading , but that of flower petal was the greatest of the
shade-1 treatment. Shade-1 treatment showed the greatest Hunter a value analyzed by a colorimeter, and L
and b values increased with increasing shading. Shade-1 treatment seemed to be provided the most proper
light condition for DUS test of New Guinea impatiens. Additionally, anthocyanin accumulation on New
Guinea impatiens during DUS test was due to not genetic differences but physiological phenomenon.
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Table 1. Light intensities in greenhouses during the experi-
ment periods, from July to Sept.

Light intensity (umol-m=-s™)

Treatment*

July Aug. Sept. Mean
Control 947 1,079 975 1,010
Shade-1 569 656 573 599
Shade-2 95 93 77 88
Shade-3 35 31 25 30

“Shade-1, 2 and 3 mean treatments of a 1-, 2- and 3-fold
covering a 30% shading material.

e 3 3317 10A], &5 249} sAell BH
ZEA(DX-200, INS, Japanys ©]-83te] 43Tt
A BT B=E Table 19 2} BIZFY She2
25E a1 32°C, FA 15°CE FA8IITh

% Agd we} vehs s 2 S 9k
dolry] fAsiM 24, 2F, I, 9%, 1, 4313
Hol, A X S BYF S Y Holg £
Abetant. 232 £o] WiEIAE o MG A
AEA 9] A& Zg81 o, UHA =2 UPOV
ZARRFH(UPOV, 200200 F3l ZARsIAH. QHEA]
ohd &k Fluleki®} Francis(1968)2] ¥PHol &3}
A 4 X2l FEAlopdo] ApiE|e] gl= Al
Z, o, 7Y 9 A3MAe] AAFS 1g8 A A
95% ethanol} 1.5N HCH: 85:15(viv)= &3k &
Zoll whlislaL, 4°Collx 24A7HEE Bast £ 4°C
ollx 2083t 12,0000 S=2 iRl e
Fsioct. 229 Aeas 438 58 M3 F
spectrophotometer(Agilent 8453, Agilent Tech., USA)
£ o83t 545nmelA] FRES S48, FEA0}
Y FEE(mg/g FW)S AE3TE £ Ao Az}
A=A (CR-300, Minolta, Japan)E ©|-&3Fe Hunter
L, a, b at& 433t BAEAE SASTZ IS
©]-83} Duncan®] THEHE 22 AAJ814.

Zdi Y nE

1. 2= Xlo[o] mE M B2

B Zolo| WE 2 2 I A 273X
T 7HE g AolE BolA] ekiANt v o
A 2R AT E AT Fie. 1).
iREe] AEe Bwrl vow =Rk ko] Qs

—407-



qgﬁ.ﬁ%@.ﬂon.omﬂ
- = T . ol
40 40

psskoss

]

]

P ]

resssssss

[~ RIS

_ Reoesss
£ RIS R/
S RS [
2 El
= IS, -

ey 1055
s S
[=) rosees =
T 20T R R a
@ b o8 =

< st iossseses

e XXX
st [ i

= ] 0008
c etesetets RS [«)

@ s R
RS [0S 3

8 RS 8%
o Koo 150055 ~

L gl Rsx

RIS 8%

10 ] B

$S&KAS] KRIHA X

SRR %6886 %%

B8 RS

egze] RS

XX X (80,000

BSOS SRR

IR RS

frazssed 350885

R g

R 1005325555

b 032 3

[

Control Shade-1 Shade-2 Shade-3
Plant height

Control  Shade-1 Shade-2 Shade-3
Plant width

Fig. 1. Effect of light intensity on plant height and plant width of New Guinea impatiens ‘Fishlimp 149°. Vertical bars on
each column represent standard error (n=30). See Table 1 for symbols of treatments.

Table 2. Effect of light intensity on leaf and flower characteristics in New Guinea impatiens ‘Fishlimp 149’

Leaf characteristic (cm)

Flower characteristic (cm)

Treatment* Leaf Leaf Flower Upper petal Side petal Lower petal Pedicel
length width diameter width width width length
Control 8.6¢” 3.4c 5.7b 5.1a 3.5a 3.3a 6.5b
Shade-1 10.0b 4.2b 6.3a 5.2a 3.8a 3.4a 6.7b
Shade-2 12.9a 53a 5.6b 4.8b 3.6a 3.3a 7.6a
Shade-3 10.3b 4.3b 5.4c 4.8b 2.6b 2.9b 5.5¢

“See the Table 1.
YDuncan's multiple range test at 5% level.
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Fig. 2. Effect of light intensity on anthocyanin contents of
shoot, leaf, petal and pedicel of New Guinea impatiens
‘Fishlimp 149°. Vertical bars on each column represent
standard error (n=30). See Table 1 for symbols of treat-
ments.

Fig. 3. Response of anthocyanin pigmentation in pedicel of
New Guinea impatiens ‘Fishlimp 149’ to light intensity.
See Table 1 for symbols of treatments.
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Table 3. Difference of Hunter's value of flower color in
New Guinea impatiens ‘Fishlimp 149° as affected light
intensity.

Hunter's value

Treatment”

L a b
Control 48434035 51414017 14.36+0.28
Shade-1 51.30+£020 51.74+028  16.6410.38
Shade-2  58.68+0.39 46.72+036 17.23+0.27
Shade-3 62.80£026 42.03+024 19.20+£0.27

“See the Table 1.
*Mean £ SE (n=30).
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