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Tab.1 Morphology of cucumber seedling at young plant stage under LED night lighting

b 3 TR/ em 254/ mm T /cm LbkT /g MEREEE/ (mgg™") MINLE
7R3B 6.43 £0. 44 3.27 £0.2% 12.10 £0. 14° 0.49 0. 10" 1.83 £0.05° 0.14 £0. 04"
8R2B 5.24 £0.31° 4.03 £0.13¢ 9.44 +0.50° 0.52 0. 12° 2.03 +0. 16 0.21 0. 06°
9RIB 5.78 +0.28" 3.55 +0.21" 10. 82 £0.31°" 0.36 0. 05 1.67 0. 04" 0.12 +£0.02"
R 5.68 +0.23" 3.48 £0. 47" 11.00 0. 81" 0.43 +0. 04" 1.71 0. 06" 0.14 0. 01"
B 6.04 0. 12" 2.87 £0.25* 10. 84 0. 00" 0.26 +0. 04" 1.56 £0.07" 0.07 0. 02°
CK 7.00 +0. 32¢ 2.83 0. 38" 11.58 0. 88" 0.36 +0.08™ 1.73 0. 01" 0.09 +0. 03*
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Fig.1 Leaf area of cucumber seedlings under LED night

lighting of different light quality
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AL LLE RO 8R2B AR oK 1 I R IRl B 4y
BIH CK 45%6 T 27.69% 1 35.00% , R #M 6 F 70

S 25 ML A o AR i) e S R T 19, 55% A
61.60% ,75 FHRE T B E K (P <0.05); 8R2B
s R BV R SR WTR YR AR N
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Tab.2 Morphology of cucumber seedlings at cotyledon
stage under LED night lighting

hb P T RH/cm ZEH/mm T AL/ em®
8R2B 5.07 £0.04° 1.84 0. 10" 2.74 £0.59°
R 5.64 0. 19" 2.14 20.21" 4.25 +0.70"
CK 7.80 +0.30° 1.79 +0. 30" 2.63 +0.57°

2.3 WIEER AN —HE Y B RS Z N

1 ¥ — P SO0 I T RN 2R B B T 40 1 AR X — I
WY AR RS R fE R B2 . R F 8R2B Y Jia 4% [A] &
AR G &l P — IR S A S e W36 3, Hi e 3 A
PIEH RIERANET 4 d.6 d.10 d M-8 4y i it i £
FIZEH A9 CK 5 17.75% (15.18% ,25. 11% F
19.55% 17.22% 14.72% ,H: 2% S8 5] T 2K
(P <0.05) ;8R2B bt Xf — i 1 & I 8 25 1 5%
M) X BTG B 3 25 SRR — i S0 ek T AR A 5
TP e VO AITROREY A L PR by AL T A

R 3 RIEIE RS AN SE TR ) R — R A 40 B R AR A0 4

Tab.3 Leaf area and stem diameter of different leaf age cucumber seedlings at one leaf stage under LED night lighting

1 FH/ em? ZM/mm
pis:!

4.d M 6 d % 10 d M- 4 d M 6 d % 10 d i
8R2B 13.52 £1.47° 20.23 +1.20° 25.77 +2.86° 1.84 0. 10° 2.13 0. 14° 2.26 0. 13°
R 16.23 +2.15° 25.72 +£5.25" 33.08 +6.13" 2.14 £0.21" 2.45 £0.28" 2.65 +0.29"
CK 14.68 £2.56" 22.33 £3.56% 26.44 £3.32° 1.79 +0.30" 2.09 +0. 16" 2.31+0.15°
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4, HF4ATLIE LR A1 8R2B FE i #b 't X ik 1 #A
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th, ] SEE A I X AR S TE A 1 52 ) 25 S W
8R2B 4N T 2540 T Kt CK /N 11.45% , 43 it 3%
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Tab.4 Morphology of cucumber seedling at young plant stage under LED night lighting
s Vil RS T at SRR i bine) sty 51t %ot %3 5 4t
’ /mm /cm /g /(mg-g” ) 8 E i f/em’ i F/em’ A/ em’ A/ em’ i F/ em’
8R2B  3.98+0.27° 2.70+0.29° 0.80+0.03° 1.78 +0.02° 0.48 +0.05° 155.36 +18.25" 28.11 +2.52" 65.34 +7.87" 46.23 +5.89" 15.68 +3.55
R 3.78 £0.22"  3.26+0.25" 0.63+0.02° 1.63+0.09" 0.30£0.40" 122.48 +31.24" 39.57 +7.35" 53.68 +4.40" 24.12+2.47" 5.11
CK 3.38£0.23" 3.64£0.24" 0.45+0.03" 1.46+0.02" 0.16+0.39" 109.47 +18.32" 29.25 +£3.10" 57.34 +7.23" 22.88 +6.82" —

AP AR A P R U B 4 R Bk, —" R RIOR ISR 4 7 |t

RS HWHERIEXNERGE FURSEEHHIE
Tab.5 Effect of night lighting on dry matter

distribution index of cucumber seedlings

HIH Logistic [ £k XS B 18] 4E i #h )G K 35 JR &)y 1 - 17
B R4 (X 1) BEAT 20, 0 391 ] 45 3 AS 7] D't ot
S e ' 9 B )y e I o RRUAE Al £ I TR

W R ENNE SARE% RAE g KRR (R 2) BV Ll & A 5
8R2B .58 37" . 05" . 13° w
11 58‘ 27.37 61 05‘ 0.13 e
R 11.84° 30.27" 57. 89" 0. 13
CK 12.73° 30.91" 56. 36" 0. 15 A = A (1)
1 +exp( —k(t-1t,))
552 BB b A R T AR A ZE M AE 20 d g dA _ Agkexp( -k(1-1,)) 2)
LA RZE B 40O T 3 K, 20 d iR 2 )5 LL 8R2B 4E de [1+exp( —k(t-1,))]°
B MG B Ao R FI 8R2B 7 1) ZE B % b 36 X 4 14 A= X A— A, em? —— i, d
KB EANFERNPFEELES, dA/ e KR em®/d
2.6 HWEZERAEERSEH ARG Ay— K em’
R A K il 28 0 A K R i 2 X R ) B AR A F——E KR
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Fig.2 Leaf area and stem diameter of cucumber seedlings under LED night lighting

F6 AFEIEE LED ERALER &M ER
4% K Logistic &GS

Tab.6 Parameter of Logistic curve for growth of
cucumber seedlings leaf area under different

LED night lighting

W Ay/cem? k t,/d R?
8R2B  27.67  0.369 3.65 0.997
51 FE AR R 38.18  0.364 4.50 0.996
CK 27.97  0.389 3.31 0.996
8R2B  484.17 0.117  33.81  0.997
ANREN TR R 168.19  0.150  18.67  0.996
CK 151.16  0.141  19.94  0.996

A58 R 8R2B 1 CK J6 i 4E B #h 1A
PR CK T R BNA 56 1 B 9 A= K 8 00 3l 7
4.50.3.65 F13.31 d M W18 B & K, e R A K
AR 3,047 2,55 F12.72 em’/d; #5401 0 T

FHAE K 3 % 3 B AE 19.94 18. 67 F1 33. 81d i i3 i
BE A, Ak 6.31 14,16 F15.33 em’/d, KR
BT TR A il 4 R0 AR AR il 2k, T A 31 B
AR R B E KR PR R DL A
PR AL, WA 3 B, &l 3 AL 8R2B
O J5T A b SR 5 R 0 B Ay i e AR R AR A K
eI ARG R | TR P 4 3 K 3 5 R - T AR
AF X 15 4 2 3 FIl 7E 24 d 17 d 24 d A1 13 d MRS
KT ROGTAE B #b G 41 8 R4 o BT 6 B X A
Wy 85 T TE S [ B 00778 28 5 AR AR K il 2 8
B AT DL B4y 1 0[] A2 B 0 't 5 W < 4 1 i
SAN— 3 (1 3d w8 ) 8 4] R OG54 ARG, 7R
552 B RS S ok 8R2B % T kAT 4E I AN,
A S b AR 4l AR S B 4 R B A
EREIGECE
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Leaf area growth curves of cucumber seedlings under LED night lighting
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Regulation of LED Night Lighting on Growth and Morphology of
Cucumber Seedlings and Process of Night Lighting

Shen Baoying Ding Weimin Hui Na Li Jie
( Engineering Laboratory of Modern Facility Agricultural Technology and Equipment, Jiangsu Province,
Nanjing Agricultural University, Nanjing 210031, China)

Abstract; The effects of night lighting on growth and morphology of cucumber seedlings in different
stages were investigated with different light quality to improve seedling cultivation through
photomorphologenesis, and the method of night lighting for cucumber seedlings were discussed.
Cucumber seedlings were irradiated with 35 wmol/(m”+s) red (R) or red and blue (RB) light from
light emitting diodes (LED) for 2 hours in the night(19:00 —21.00) at the temperature of 18 ~20°C.
The effects of night lighting on growth, hypocotyls length, cotyledon area, stem diameter, leaf area,
internodes length, dry weight, chlorophyll content and seedling index of cucumber seedlings at different
stage were measured. Logistic curve was used to fitting the growth rate of leaf area. The cotyledon area
and stem diameter were improved by 61. 60% and 19. 55% respectively compared to contrast at cotyledon
stage , and leaf area and stem diameter were improved by 61. 60% and 19. 55% respectively compared to
contrast at one leaf stage with R light night lighting. After three leaves stage, leaf area, stem diameter,
dry weight, chlorophyll content and seedling index of cucumber seedlings with RB night lighting were
improved by 41.92% , 17.75% , 45.45% , 21.92% , 200% compared to contrast, respectively. Night
lighting could improve the growth and health index of cucumber seedlings. R light and RB light could
improve the growth and health index of the earlier period ( cotyledon stage and one leaf stage) and later
period (after two leaves stage) cucumber seedlings, respectively. The method of using R light for early
period and RB light for later period as night light could improve the quality of cucumber seedlings.

Key words: Cucumber  Seedling index  Night lighting  Photomorphology =~ Photo morphology

regulation



