e =

201

BEXRFERABABEANRBNERERIEE

Bl ~ AR 0E* ~ WIS - BEEE - MRTEL

T

EE3

AR FARIENI N 2P TH IR & 21T
BbtREZ EgRERB RS ET D=
T A EY) (P8 - Rd ~ "RfE AN I E
W) Ry aBE R - SRR H T 2 h R HE
% 2 h SGIRRE PR 4 h DIZERAHIE - B DIEE
AR R D i A2 R I B e S 1 T S I
PRAERZEE - AN TOUIRBREROE e
(LED; light-emitting diode) (34 730 » 660
590 ~ 520 ~ 500 ~ 470 } 405 nm % 6 fEFE
W ) F144 58 #5731, (110-120V ~ 23W ~ 6500K 2
Philips Helix ¢ t) » A6 DI R B
Brat 8 HLIR « FE TR EERE 1 ecm BB IX
% 4F F (3115 03/16,/2010 J 04/15/2010 /i
TEIH) > 43R A8 14 d RE A TR A G Pk
BRI ORI ER 7 d ) 14 d FE
EYRAERIBE - #5551 (ANOVA)#
B = IUEEY) & W A A 2 T R
EMAERR o ATEmRHLER 7 LLE OFT -
RIS ATAE R - B IAE %% 14 d ROEFERT
ZHRE -~ PR E - TR B SRR
MIFE R - BURHRAE R EHERIIER
FEERIE » MEAREDEFE S SR A FELEREE
o IR EEHMR 7 d ZREE R
i R BRI E AL Efk 14 d I
TR 2R A AR E
E 5 B HH Y B o2 %80 VT BE A2 A8 2 FH RS iR &
VIHAE - CDE TR R EZE LK -

* SBIETEF, yjlee@tari.gov.tw

WREHI : 201145 H 21 H

BXHH 20119 H 30 H

TEY) ~ BRIRELAE Y &N 8:201-208 (2011)

Crop, Environment & Bioinformatics 8:201-208 (2011)
189 Chung-Cheng Rd., Wufeng, Taichung 41362, Taiwan
ROC

S ERATEYIR

i 730 nm BYEIE B - T DUE G Sy M BE ST
JEHE . 225 AE LED BRI EAR
A > BUEE G (470 nm)F14851(405 nm) Pk &
TR R R R il 2 o R (R DR
- FURRREDEIRA (B kA Ry B4 -
7 T B R 4% 14 d B2 ksl IR
WiR SRR - EETAE T’
i 2 e 22 AT AE - A AR I I pR 2 ]
FEL o F5E 730 nm B BEE 2R - BIAE SR
BN R S e R EE A B A 2 DL
520 nm FYfE it AR R ROR B » TLER e RF
FIEME R 7 d» A]EIE 5 A G I & 550 5
JA B HL DU il Lo K RE - P IUEE 38 A
S ST B TR (2 B T IRl R 2 3%
JEFJZE R EME 7 d - [FER# 730 nm R85
FBx > JREAEE AT R MR R A R P
G - DIk 520 nm FIEE5Y 405 nm
IR IR A A R RUE - B4 RS
MERFEEME R 7 d - R T IR B B AR
BRI BSR4 RYIHIREE
BEARIEAHR - MESHN T RSEEM% 14 d > 1
FLZE 5 B B T IR il e R 0l 3 ] DU
FEALERRED o CEAE PRHb 150 fef B B ik v o B %R
b =R EEYRE Ry B AR IE AR - S
INAEH %% 14 d BIE BEBR S - SRt b s
B A v P P B v 4

RASEER | RrCOUHERS ~ BADLE ~ PN~ i

I~ HRREE -

Effects of Extended Day Illumination
on the Seedling Growth of Watermelon
and Cucumber

Chwen-Ming Yang, Yuh-Jdyuan Lee*,
Chiao-Ling Hsiao, Yu-Hua Wang and
Tzu-Kai Lin

Crop Science Division, Taiwan Agricultural
Research Institute, Taichung 41362, Taiwan ROC



202 Crop, Environment & Bioinformatics, Vol. 8, September 2011

ABSTRACT

Field experiments were conducted in the
experimental farm of Taiwan Agricultural
Research Institute to study the effects of extended
day illumination (4 h, i.e., 2 h before dawn and 2 h
after sunset) on the seedling growth of
watermelon (Citrullus vulgaris Schrad. ex Eckkl. &
Zeyh) and cucumber (Cucumis sativus Linn) before
and after transplanting. Artificial light sources
were adopted to provide additional lighting,
including light-emitting diodes (LEDs,) at 730, 660,
590, 520, 500, 470 and 405 nm and light bulb (LB)
(110-120V, 23W, 6500K; Philips Helix white color)
with no light treatment (CK) in comparison. Seeds
of watermelon and cucumber were planted twice
in cropping season of 2010. Samplings were made
at fourteen days after seedling emergence (14
DAE), day before transplanting (BTP), 7 days after
transplanting (7 DATP), and 14 days after
transplanting (14 DATP). Based on results of
analysis of variance (ANOVA), experimental data
from both plantings were pooled for further study
hereafter. There were significant differences in
growth traits between light treatments of
cucumber, including plant height (PH),
hypocotyls length (HL), and hypocotyl dry
weight (HDW) at 14 DAE and BTP, while
significant difference of PH and HL was found at
7 DATP and only HL at 14 DATP. Variations
existed among treatments of different light
sources. By excluding data of 730 nm, there was
no significant difference between light treatments.
However, the increments of PH, HL and HDW by
470 nm and 405 nm were better than those of CK.
Significant differences of PH and HL between
treated seedlings were found in variety
‘Hsin-Lan” of watermelon at 14 DAE, only HL at
BTP, and no different after transplanting. By
excluding data of 730 nm, there was a difference
in HL at BTP, and 520 nm-treated seedlings had
better growth than others till 7 DATP. The results
of variety ‘Tien-Mei-Zen’ of watermelon were
similar to those of ‘Hsin-Lan’, but lighting effect
on HL extended to 7 DATP. Without data of 730
nm, difference between light treatments was
found only in HL at BTP, especially at 520 nm and
405 nm. The relationship between PH and HL was
linearly correlated in a positive fashion, and could
extend to 14 DATP for cucumber. PH and
aboveground plant fresh weight of treated plants
was also positively correlated linearly in the

examined varieties of cucumber and watermelon.

Such relationship appeared at 14 DAE for

cucumber.

Key words: Specific waveband, Day illumination,
Citrullus vulgaris Schrad. ex Eckkl. &
Zeyh., Cucumis sativus Linn., Seedling
growth.
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Table 1. Effect of day illumination with LEDs (light-emitting diodes) and light bulb (LB) on growth traits
of Cucumis sativus Linn in two planting/growing seasons of 2010.

14 DAE” BTPY 7 DATP? 14 DATP

PH HL HDW PH HL HDW PH HL HL
03/16/2010 -—-—--- cm------- 10'g - cm------- 10'g e cm------- cm
LB 15.8 6.0 0.35 17.5 6.3 0.55 18.0 5.4 5.5
730 nm 21.5 11.6 0.53 24.1 11.9 0.84 233 10.3 10.9
660 nm 17.2 7.0 0.32 18.4 7.2 0.50 18.6 5.5 6.4
590 nm 16.3 6.2 0.34 17.8 6.5 0.59 19.9 6.5 6.4
520 nm 16.9 6.5 0.34 17.6 6.6 0.60 18.3 6.4 6.3
500 nm 16.6 6.9 0.33 17.0 5.9 0.60 18.8 6.4 5.9
470 nm 17.2 7.4 0.36 18.1 6.8 0.62 20.7 8.0 7.3
405 nm 17.1 7.8 0.41 19.0 7.7 0.67 20.0 6.8 8.1
CKw 14.7 5.5 0.27 18.0 6.3 0.56 18.0 5.9 5.4
Mean 17.0 7.2 0.36 18.6 7.2 0.62 19.5 6.8 6.9
LSDY? 2.8 1.8 0.09 3.0 1.2 0.13 2.9 1.2 2.1
F 4.54 10.41 7.02 21.5 24.46 5.96 3.52 16.69 7.07
0 2.62

14 DAE" BTP’ 7 DATP* 14 DATP

PH HL HDW PH HL HDW PH HL HL
04/15/2010 - Cm------- 10'g e CM------- 10'g e CM------- cm
LB 15.8 6.0ab 0.35ab 17.5 6.3bc 0.55ab 18.0 5.4c 5.5b
660 nm 17.2 7.0ab 0.32bc 18.4 7.2ab 0.50b 18.6 5.5bc 6.4ab
590 nm 16.3 6.2ab 0.34abc 17.8 6.5bc 0.59ab 19.9 6.5bc 6.4ab
520 nm 16.9 6.5ab 0.34bc 17.6 6.6abc  0.60ab 18.3 6.4bc 6.3ab
500 nm 16.6 6.9ab 0.32bc 17.0 5.9¢ 0.60ab 18.8 6.4bc 5.9b
470 nm 17.2 7.4a 0.36ab 18.1 6.8abc  0.62ab 20.7 8.0a 7.3ab
405 nm 17.1 7.8a 0.41a 19.0 7.7a 0.67a 20.0 6.8ab 8.1a
CK 14.7 5.5b 0.27¢ 18.0 6.3bc 0.56ab 18.0 5.9bc 5.4b
Mean 16.5 6.7 0.34 17.9 6.7 0.59 19.5 6.3 6.4
LSD? 3.0 1.9 0.07 3.0 1.2 0.13 2.9 1.3 2.1
F 0.9 1.73 3.23 0.4 2.5 1.67 3.52 4.43 1.97
L 2.31

x DAE: days after seedling emergence.
v BTP: before transplanting.

2 DATP: days after transplanting.

w CK: no light treatment.
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Table 2. Effect of day illumination with LEDs
(light-emitting diodes) and light bulb (LB)
on growth traits of Citrullus wvulgaris
Schrad. ex Zeyh (variety ‘Hsin-Lan’) in
the two planting/growing seasons in
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Table 3. Effect of day illumination with LEDs
(light-emitting diodes) and light bulb (LB)
on growth traits of Citrullus wvulgaris
Schrad. ex Eckkl (variety ‘Tien-Mei-Zen’)
in the two planting/growing seasons in

2010. 2010.

Treatment 14DAE" BTPY 7DATP? Treatment 14DAE" BTPY TDATP?

PH HL PH-HL HL HL PH HL PH HL HL
03/16/2010 cm cm cm 03/16/2010  ----- 1011 e p— cm----- Cm
LB 140 8.2 58 83 8.8 LB 12.6 6.8 16.1 6.4 7.0
730 nm 177 11.2 6.5 10.8 10.7 730 nm 15.8 8.3 20.1 8.8 8.8
660 nm 152 9.1 6.2 8.7 8.7 660 nm 13.2 7.1 16.8 6.6 7.7
590 nm 172 94 7.8 8.1 83 590 nm 14.0 7.4 17.2 7.4 7.4
520 nm 15.8 9.1 6.7 10.6 9.8 520 nm 14.5 7.9 17.9 8.1 7.9
500 nm 144 9.0 54 9.7 92 500 nm 13.6 7.1 16.2 6.7 7.4
470 nm 147 87 59 8.9 8.6 470 nm 13.4 7.9 17.0 7.6 7.5
405 nm 145 8.6 5.9 87 9.4 405 nm 132 73 18.3 8.5 7.6
CKY 13.3 8.0 5.4 7.6 7.6 CKY 12.2 6.5 15.1 6.6 6.4
Mean 152 9.0 6.2 9.1 9.0 Mean 13.6 7.4 17.2 7.4 7.5
LSDy o5 23 15 2.2 1.0 1.9 LSDy 05 1.7 12 5.1 1.2 1.1
F 4.18 4.13 1.2 11.92 237 F 4.02 243 0.83 541 3.79
to.05 2.62 t0.05 2.62

14DAE BTP 7DATP 14DAE BTP 7DATP

PH HL PH-HL HL HL PH HL PH HL HL
04/15/2010 cm cm cm 04/15/2010 - CMmmee o CM=-mm- Cm
LB 14.0° 82 5.8%® 8§30  gg® LB 12.6° 6.8® 16.1 6.4° 7.0
660 nm 152 91  62® 87%¢ g7® 660nm  132* 7.1*  16.8 pe 7

590 nm 17.2° 94 7.8° 8.1  83%
520 nm 15.8°° 9.1 6.7 10.6* 9.8°
500 nm 144 90 54%®  97%®  gp®
470 nm 14.7° 8.7 5.9  89™ 86"
405 nm 14.5% 5.9% g7 g4

8.6
CK 13.3° 8.0 5.4° 7.6° 7.6°
Mean 149 88 6.1 8.8 8.8
LSDy s 24 16 2.3 1.1 1.8
F 268 1.1 1.2 7.89 146

t0.05 231

x DAE: days after seedling emergence.
v BTP: before transplanting.

2z DATP: days after transplanting.

w CK: no light treatment.

590 nm 14.0* 74 172 7.4%¢ 7.4%
520 nm 14.5* 7.9 179  8.1° 7.9
500 nm 13.6° 7.1* 162 6.7 7.4%
470 nm 13.4* 7.9° 170 7.6™ 7.5%
405 nm 13.2% 7.3%® 183 8.5 7.6

CK 122° 65”151 6.6 64
Mean 134 72 168 74 7.4
LSDy 05 1.8 12 50 12 1.1
F 1.68 1.84 084 428 1.72

to.05 231

x DAE: days after seedling emergence.
v BTP: before transplanting.

2z DATP: days after transplanting.

w CK: no light treatment.
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Fig. 1A.Changes in plant height (PH) to hypocotyls length (HL) of treated plants with LEDs
(light-emitting diodes; with 730 nm), LB (light bulb) and no light (CK) in varieties of
cucumber and watermelon in two planting/growing seasons of 2010.
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Fig. 1B.Changes in plant height (PH) to hypocotyls length (HL) of treated plants with LEDs

(light-emitting diodes; without 730 nm), LB (light bulb) and no light (CK) in varieties of
cucumber and watermelon in two planting/growing seasons of 2010.
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LEDs (light-emitting diodes; with 730 nm), LB (light bulb) and no light (CK) in varieties of
cucumber and watermelon in two planting/growing seasons of 2010.
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Fig. 2B.Changes in plant height (PH) to aboveground fresh weight (AFW) of treated plants with
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of cucumber and watermelon in two planting/growing seasons of 2010.
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