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Abstract;  Tomato (Solanum lycopersicum 1..) was
75 B #5:2023-09-26 used as the experimental material, and no supplementary
ESWAE LA SRS B RI55 H (20207308 ) 5 BALA L light at night was used as the control. The effects of light e-
KESBEALATERELALEFE IR ES T A mitting diode (LED) supplementary light at night with the
(JNZ201909) ; ZRUE PR EY R RE 8 # TRERE ST b 0ot light intensity of 100  pmol/(m’>-s), 200
B3 H (AUCIEERC-2022-07) pmol/(m® + s), 300 pmol/(m® - s), and the light time
1EFE S I (1988-) ) LRUEMA B+, TRV, 2
TP T I REE ARG, (E-mail) yupp@ ujs.edu.cn
BIREE . K4EB, (E-mail) songjx@ ujs.edu.cn

of 1 h, 2 h on the seedling quality were analyzed in this
study. The results showed that the plant height and under-

ground dry weight of tomato seedlings increased gradually
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with the increase of supplementary light intensity under the same light supplementary time, but the total chlorophyll content
and the maximum photochemical efficiency of PSII (F /F, ) of leaves did not change significantly. Under the same supple-
mental light time, there was no significant difference in SPAD value, dry weight of aboveground and underground parts of
tomato seedlings between 200 pmol/(m® - s) and 300 wmol/(m* « s) supplemental light intensity treatments. When the
supplemental light intensity was 200 wmol/(m” + s) , the stem diameter, leaf number, leaf area, total chlorophyll content,
SPAD value, net photosynthetic rate, biomass accumulation and healthy index of tomato seedlings could be increased by
prolonging the supplemental light time. At the same time, the energy use efficiency and light use efficiency of tomato seed-
lings were the highest when the light intensity was 200 wmol/(m” « s) and the light time was two hours, which reached

0.267 and 0.145, respectively. Therefore, considering the seedling quality and energy consumption of tomato seedlings in

the controlled environment, it was recommended to apply a LED lighting with the light intensity of 200 wmol/(m’ + s) and

the light time of two hours for supplementary light at night during tomato seedling period.
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I3 HeR e/ N 3R 22 5k (LSD) AT 2 LUK
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2.1 %8 LED %3¢ 3¢ B B A0 &b St B B 3t 2 A 4h &
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XUH R T5 2250 Hr i R (35 1) R W] AL IR
FIRN G ] 4760 26 730 4 1 1 AR RO A8 i 252 )
F G BB BE R S [R] 4 22 AR X 7 756 407 1 24
L AA B, 3R 2 Bon, 5XTIAE G, R
[EJHEATIE 2 Y LED £hJ' AL 35 AT DL &5 3 0t 41 1 1)
PR ZERL BRI R, GRS ) AR R A Bl
AN RREE 3G AN, T a1 B bk v 2 R
R AMNEEIRIE N 300 wmol/ (m® -« ) AT 4N
B O B R A 40 55.8% , #MEIHE A 2 h Y
T 4 v 2R A T AR B A OGO IR R A 1S i 2 2
e Js R BB e Hod ) R %Ok BUEE O 200
pmol/ (m* « ) KMEEFEIR 2 h 1) Fifi 4 i =5 KL AN
T FRGA B K, 43 1 e Xt BB 24 38 i 4 T T 47.2%
H1263.6%, #MEEIEEE A 200 wmol/ (m® - s) & A4
T RNERTTE R 2 h AbBE A T i 4 B 25k i ORn
TR AR s T ARG ] D 1 h Ab R
F1 ARRBEMRAENERDEERHSEMONEES
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Table 1 Two-factor variance of effects of supplementary light in-

tensity and supplementary light time on growth morpholo-

gy of tomato seedlings
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6 R * * s #
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221 rtgEes SUHREF 2SR (R 3) R,
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SR TEMMEER o/b BA BEEmN, £4 5K, 4
IITKME] LED AMGAERAG A 4R R a B S
8 NESEMAMSRER S ERE R T, MFERSE

IR R RS RN [R5 i 4R 2 b &
AL SRR B B2, RO BT
FAPIHE e R b R AR SR R e
AR, M ANEE AR 100 pmol/ (m® « s) |
200 pmol/ (m* « ) ]I #MGEFEIR 2 h A EE A2 i)
i AR a i SSRGS
(B4 1 h B (FRIEE R b & 2888 N At
L8R o/b A WEMEZE S, (R MY, FAL
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Table 2 Effects of supplementary light intensity and supplementary

light time on growth morphology of tomato seedlings

» S g R
. o = s ﬁ?)

CK 6.9+0.8cd 3.09+0.23d 3.5+0.3d 51.4+11.2d
P100-H1 6.1+0.4d 3.40+0.53¢ 3.6+0.4cd 62.3+10.7cd
P100-H2 7.3£0.5¢ 3.33+0.17cd 3.7£0.4¢c 72.0+8.9¢
P200-H1 9.3+0.8b 3.69+0.30b 4.1+0.2be 119.1+24.6b
P200-H2 9.6+0.8b 4.55+0.62a 4.6x0.4a 186.9+73.4a
P300-H1 10.6x1.2a 3.65+0.47bhc 4.2+0.6b 104.0+40.8b
P300-H2 10.9+0.8a 3.74+0.31b 4.9+0.2a 107.4+22.6b

[RIF A R AN ) ING S RE 7R AN [ b B ) 24 57 b 2 (P<0.05) . CK. T’
(AR TR, %R ; P100-H1AMEEREEE N 100 wmol/ (m? - s) , ¥}
6] 5000 1:00; P100-H2 . KM IEHRE 9 100 pmol/ (m? - s) , KhIEH ] Ay
0:00-2:00;P200-H1 : #MEEREEE 7 200 pmol/ (m? - s) ,FMIEHTAI 0.00-
1:00;P200-H2  #MEIEIREE N 200 pmol/ (m? + s) , #MEHIE]40:00-2:005
P300-H1: #MEEIREE S 300 pmol/ (m? -+ s) , FMIGHTTE] 25000~ 1:00; P300-
H2 AMEEIREE H 300 wmol/ (m? - s) , #MEAE] 50:00-2.:00,,

®3 LED WEAMEEHTEMRGE M ERAENNEEFES
iy

Table 3 Two-factor variance analysis of chlorophyll content in tomato

seedling leaves under LED supplemental lighting at night

WiH ek a  MgRDb  JEHE N BMgER HgE
¥ S e REE iy a’b
M EHREE NS NS NS NS NS
Edw ety ] & NS NS * NS
6 IR B x & NS NS * s
HttE]

* RN 2 (P<0. 05) ;NS FoRUIIA L2,

A SPAD {ELRE VLS AR - AR A 2K 5
AR, B 1 BoR, SXIRAR L, B LED
HICAE B AT L2 S e A an 4l v A B AR O IR
i, A AN O B TRLCR, b O OE R OEE O 200



TMGEZAE AL LED 01t B E PG IR T 0 28 i i B ek (495 00 1921

pmol/ (m® - s) Ab HFN Ah OB Ot BB A 300
pmol/ (m® « s) A (B ZE A4l SPAD {EI%AT %
P25 AHRFMDEEIREE T RMEITRIY 2 h AbFRA
T4 SPAD {EIEAMGETE S 1 h Ab3 A F a4l i

Y985 14. 2% 1) I, P200-H2 4b¥E 5 P300-H2 AbFE 2 [a]
HIBALITE SPAD HA B FTEES, 5 T B
32.39%F01 25. 5%,

R4 ASERBEMAER B EH L EI FHERESENMT

Table 4 Effects of supplementary light intensity and supplementary light time on chlorophyll content of tomato leaves

MH2R3R a FhE MR b o

FWE MREHE SIS R S

i (mg/g) (mg/) (mg/g) (mg/) R /b
CK 1.53+0.09d 0.63+0.04a 0.28+0.02¢ 2.44+0.16¢ 2.43+0.13b
P100-H1 1.66+0.11c 0.66+0.13a 0.32+0.04ab 2.64+0.22b 2.52+0.16b
P100-H2 1.88+0.17ab 0.68+0.09a 0.34+0.06a 2.90+0.31a 2.76+0.23ab
P200-H1 1.74+0.20bc 0.63+0.08a 0.34+0.06a 2.71+0.19bh 2.76+0.17ab
P200-H2 1.98+0.13a 0.67+0.14a 0.38+0.07a 3.03+£0.24a 2.96+0.21a
P300-H1 1.87+0.08ab 0.68+0.15a 0.30+0.05b 2.85+0.22ab 2.75+0.19ab
P300-H2 1.84+0.12ab 0.72+0.11a 0.33+0.03ab 2.89+0.16ab 2.56+0.11b

[F1 5538 5 AS Rl /NG S b:F R AN [ AL B A 22 5 i 35 ( P<0.05) . CK .P100-H1 ,P100-H2 .P200-H1 ,P200-H2 ,P300-H1 ,P300-H2 L3 2 7F,

60
501 b ab
40 €
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20
10
0

SPAD{H

T

T

CK P100-H1 P100-H2 P200-H1 P200-H2 P300-H1 P300-H2
AbE

FEIORR) NG FREFR R AN [RI AL B 22 57 1. 3 (P<0.05) , CK . P100-
HI,P100-H2 ,P200-H1,P200-H2 P300-H1.P300-H2 .3 2 i,

1 BRI R B X F A 40 &t 5 SPAD BRI

Fig.1 Effects of supplementary light intensity and supplemen-

tary light time on SPAD value of tomato leaves
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M2 S DG TS 2 h i F A R ] Co,
VR 32 B YOI IR URE 1 8 An 52 5 R AR 1 Y
B AN RIS I 2 b B 22 8] F) Ik 2% S 3l 3 AT
BFEMEZE S MREANDEOCIE T #OERE D 2 h

SEPRAYFE A M R EOL G R LR R B E

THMGEFEISY 1 h 4B, Hd P200-H2 40 B 7
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Table 5 Two-factor variance of the effects of supplementary light

intensity and supplementary light time on photosynthetic

characteristics of tomato seedling leaves

i H LG EE RALTE MU COME FE R

A R s NS NS NS
A a] #* #* NS *
LR X NS * NS NS
FE ]

* FER LI i 25 (P<0. 05) ;NS FR i A i %

R 6 AMERBREFASLE B F RSB A SRR m
Table 6 Effects of supplementary light intensity and supplementary
light time on photosynthetic characteristics of tomato seed-

ling leaves

g TOEREE  ULRE MR COKE R
T Do/ ()] Lo/ () ] oanol/anol) [l ()|
CK 15.6£0.4e 0.295+0.036d 722+20a 2.12+0.19¢
P100-H1 ~ 18.2+1.2d 0.321£0.042¢ 702+16ab 2.39+0.07b
P100-H2  20.6+0.8bc  0.404+0.043b 676+19b 2.52+0.26ab
P200-HI ~ 19.5+0.7¢ 0.382+0.054b 688+22h 2.38+0.16b
P200-H2  24.9+1.3a 0.449+0.028a 657+14c 2.69+0.14a
P300-H1 ~ 18.8+0.4cd  0.336+0.039¢ 701+36ab 2.36+0.22b
P300-H2  22.7+0.9b 0.424+0.022ab 672+18b 2.67+0.18a

[FIBEHE 5 AN RN 7 B R AN R b B 22 57 . 3% (P<0.05) o CK,
P100-H1 ,P100-H2 P200-H1 P200-H2 ,P300-H1 ,P300-H2 W% 2 7.,
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Pz
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PS T S KA 223505 2 TR
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075
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© 0.65F b b

0.60r
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0.50

b b
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S = N W ks N 0 0

T T T T T T T 1
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Qb

[ HhOR [l /NG 7 2 /R AR ) A B A 22 57 8.3 (P<0. 05) , CK,P100-H1,P100-H2,P200-H1 ,P200-H2,P300-HI ,P300-H2 W& 2 i, F,/F, :
PS T FOCAZARORE o, AR I BT i 1% 338 30 Wy A% b 4 b R el B A 1 oA L T 2 IR A3 o, . F T 1% 38 Y 1 T 77 405

PI_ABS ; AW OB RE A it i PEREFE 54,
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Fig.2 Effects of supplementary light intensity and supplementary light time on chlorophyll fluorescence characteristics of tomato seedling

leaves
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Fig.3 Effects of supplementary light intensity and supplementary light time on biomass accumulation of tomato seedlings
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