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Abstract

Using “Fangni” lettuce as material, under the condition of hydroponic cultivation in greenhouse,
the effects of adding blue light 48 hours before lettuce harvest (control: Natural Light, T1: Sup-
plement Light 48 hours continuously, T2: supplement light only 12 hours in daytime for 48 hours,
T3: supplement light only 12 hours in night for 48 hours) on the growth, quality, antioxidant ac-
tivity and mineral element accumulation of lettuce were studied. The results showed that all light
supply treatments could increase the fresh weight of the above and below ground parts of lettuce,
and increase the dry weight of above ground parts. T3 treatment is the best way to promote the
growth of lettuce. All light supplement treatments increased the soluble sugar content, soluble
protein content, vitamin C content and antioxidant activity of lettuce, and reduced the nitrate
content in lettuce leaves. The experiment also found that the potassium content of lettuce treated
with blue light at night was significantly higher than that of the control and higher than that of the
other two treatments, but in the aspect of improving the quality of lettuce, the effect of supple-
menting light in the daytime was more significant, and T1 treatment had the best effect in the as-
pect of biomass and quality. In a word, the aim of the experiment is to improve the quality of let-
tuce. According to the growth and quality indexes, 48 hours of LED blue light supply before lettuce
harvest can be used as a reference for the production of low potassium and high quality lettuce.
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1. 51§

423 (Lactuca sativa L.)s& )& T 24 Fl(Asteraceae) ) 5 £ & (Lactuca) [L]FfIHFHERSE,  [FIHS 2 AT
k3. BEE AAIMAVE RS E, AT ERENAEFRT R, SR hRa T2 AMEEZ, A
(5] i o 1) A S RSV R ¥ B A . T T SRORBESE P L e PRI I, 3R A S Rtk 2
l—AMZRAEG Ik ss, JLAo@ it g M. HOBIE = LR R MR IR = (1 2 Al B R AR LR 7,
BREAS CRAIE A SR 11T 3 A AR S B AR R 2] o AR TE IR R R — Rl s Ao, Ar= SR g8 i i b3 KR
DX 59, T Bt AR % A Ak I ZE T B SR F N Otk TR (¥ A 4, DI 30 NATTX 38 S it J 14 B o 5 K
] DA ED AR A, ik 3 Tl Ak bR A 7=

TR, LED JalR—MNEERRMANIGIE, HAE: Whe. W EEMm e, REELHEY
TRAF A A [3], AR T DUARYE 75 R SRk B B L A0, BRI AR AR 22 Bt ik B A A 2 vh &2
FE IR . e A K R R E B R, AR R, B R F Al E AR 4] (5]
Rl WA 2R SR 2, (DA 1E ISR AR mi6], A 6 A B B8 A ST S 18 n I ROR B
TEZACEL T AR S R AR AR 8, ey mhsE s MRy 25K ZORURIH T AR) 8 ZAR T A Aok b
BH[2]. WOGALFE ARG AR SRR A SR WG CREAE A St B AT TR S B AR S = A VC
ErEFEIRF R R, 7 SEBRAE FE hoR) P B EAT R IA) A S AR (K 2 E RBOR e B [6] -

PAER, HF BRI TR SRR RAE TR, AR BB B0, Big
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R %

PR ) BB R A IR ETH[7]. SR B AN S K 2 I HEE D RE, IR 80 38 B
BRRER[8], VF2E X HFH RTINS 9T . IR AT IR 9 8 0, 764 SRS RT 2385 b 48 h
Wt BE R A A B AR, R S 3 PR A S R A e RS E[9). R 48 h A AT
WIS AR, ARG S A RAEZ B Z 5 AN 2 . IEFERAPF R, FIH LED ®&E#MEAT
DL RO T AR A K S E =8, AR, GERERAE HK[10]. & IAIANERES 2 = T il
I UL SAR 2296 71, $EmAR R0 K 20 FA 4 5 25 1 HOWORGE 2R [11] . A BH A (A1 5 R AR A
ARSI 2R, ARG KGR, WEARRNBIHCAETE, BRI AXTIE(CK); &4
48 h #ME(T1); AR 12 h #ME T 48 h (T2); AR 12 h #ME Tt 48 h (T3), T HxtAsgA K. &
Y. . PUEALEE . IR SR, FERR A S AR, BT OO L) ks A
PFRARAT AR SR L B it 5 %,
2. ¥ 55%
2.1. AR

kAR Y “95 887 43¢ (Lactuca sativa L. “Fangni”). & 35 AC 7 % H 12 B AR 75
2.2. W75k

RIG T 2019 4F 11 H % 2019 4 1 AR Al K 2% [ & 2= B M T S 1004 T o B S2 56 B F 1 Fb 1 B %
TN H P BT 4, I HBON K B A (K- 80 em x %% 55 cm x i 11 em) #E T35 . LK E=
H—O R, EFEL B KB4l e T e, 5k e s KR A L, KSR IE
FEWL FFH AR EST VR s — A H TR e E T AKNDE(CK). KRTIES: 48 h
AT RATERAME 12 h SR 48 h (T2). KRiRE E4ME 12 h SEiF4YE 48 h (T3)4 M FE. #Mk
YU LED T6:(430 nm), S5k 85 e AT 85 B R B, ALK [ D IR B EE 4 100 pmol-m s,
AN KE 4N EE, B0MEE 12 .
2.3. $8FFAE

AT AR 30 KR, MlEH AR, W, BYIFCR, PLEALRE I ERr. M BRI R
EEEFER R A 2 — P RTPRIRE, TEESKH T BT RTFRKE, HEORERHE
E[L2RME . PrIR M ER (VC) K R A W b sk [13) kM 2, ml Ve thbl . AlvatEER . MR 5B LSS %
AL (1A TR I 58 . 2By & K Folin-Cioealteu 3 [15] 5k & ; 25 8 BH & FK K B Mashiba 1%:[16]
K€ ; DPPH [ H 3L BR300 K H Tadolini yE[17]5RM5E; FRAP {HE:¥5 K Benzie y:[18]KME: &
W B 45, BN FOLR S ESH (RSN A EE) 19k e R A& KA EPSON KR
ZHEEACER, T WInRHIZO #48%R364T 207
2.4. AR

WRIGEHE B SPSS 20.0 BT ST 00T, S Duncan VAT E0HR 2 55 W S A IS . /R IR R
Excel 2016 %4,

3. HRENH
3.1. AEFMEALTEX A4 ST Y E RIS
M 1A LAT HY, SRATHEAT 48 h AN A1 B LED 5 6 b6 A0 B AT LB 25 2 3 b T o6 28t |3 T 58
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R %

MR E T A E T A A FRER BE AN R R BE 1 PR AR A S S /K &, (EAR AN G AL BRI AN R 2
B WA GAL TR b EERAE T S CK b LR eE B 22 RO B 3, T TG A G AL FE (b _L 58T EA E
=T CK.

Table 1. Effects of pre-harvest supplemental lighting supply on lettuce biomass

Fe 1. RUETHN AR T ESRE 2RI

i 7 /(gIbk) T /(g/Fk)

b7 4 HIKE (%)
Hi b R B Hi b MR
CK 2744+1.13a 2.70+0.20 ¢ 0.96 £0.08 b 0.13+£0.01b 16.10£0.57 b 96.34+0.22a
T1 27.36+1.50a 3.04+0.22 be 1.23+0.08a 0.15+0.01ab 1757+0.20a 95.39+0.17 b
T2 27.25+1.43a 3.57+0.15ab 1.22+0.06 a 0.16 £0.01 ab 16.13+0.30b 95.48+0.07 b
T3 3146+1.72a 4.07+031a 1.26+0.08 a 0.17+001a 17.14+0.34 ab 95.99+0.13a

e FEE £ ERBE ARER . RIS RANG PR ERIEF B %K T (« = 0.05), TFIH.

3.2. FRFEAEFERNLA BRI BN

HIE 2 WAL, FETA ERICHTAMDLIEOL T, A IM2RR a &, KWW PRIVETERRR, Hit
28R alb LU R E T, Horh T2 B4R a S RIS ZER AR, MADEHHEER b 55
Wi, SRATHEATIESE 48 h AMLRERS B Mt M M RIS &

Table 2. Effect of pre-harvest supplemental lighting supply on photosynthetic pigment content of lettuce
2. RWAFR A ERAEB RS ENTI

Ab R 4k %K a (mg/g) M43 b (mglg) 442 alb K2R3 (mglg) FHAEE b3 (mglg)
CK 0.38+0.01c 0.23+0.01 ab 1.70£0.01b 0.61+0.01b 0.21+0.004 ¢
T1 0.48+£0.02a 0.23+0.04 a 1.93+£0.04a 0.74+0.04 a 0.30+0.013a
T2 0.40+£0.01 bc 0.21+0.02b 1.89+0.04a 0.61+0.02b 0.25+0.003 b
T3 0.43+0.02b 0.22 +0.02 ab 1.94+0.02a 0.66 £0.02 b 0.25+0.008 b

3.3. FRIFMEALTRR 4 3R R A KRR

ME LA, B A B RE (e A S BARG, RO DA SR TR, o b s SIS
Jigifp E T > T3 > T2 > CK, HH T2 %2 T3 M T4 Zm2) 14 (18 1(a)~(c)). FHHATA FMEALEE 1 A4 AR
%$ﬁaéﬂﬁﬂ%ﬁ%T%ﬁk@lum Bk, Joi ﬁﬁ%ﬁ%hﬂ%ﬁﬁ%?i*ﬁ%%@k
AR, RIS 48 h HMDB AR B 4

3.4. FRFIEATRRE S R

& 2 AT, SRUCETHM GRS A FIFE R e mA e P s MR S &, WIAMEASE, R C
T, 'ﬂmﬁﬁ%ﬁrﬁﬂﬁ%nﬁﬁaﬂ e i AT PERE & BAE T3 X /MMEHE FIAS] T &R KME, 1 T2 1)
FIVA TR & s KN (B 2(0)). FIVATEE O & EEZ CK AAFE, HARHMEAIL LT R sb K —£%,

o TL ARFR KB K (] 2(b). TL (0 VC SR KERZ,  CK AN T KL 2/3, 1 T2 kLHH
Ingeb, A3E N 50% (14 2(d)).
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Figure 1. Effect of pre-harvest supplemental lighting supply on root growth of lettuce

1. SRULETHMN LT A SRAR R A KOS

—~
&
~

T AP A B (mg/g)

1(mg/g)

i)
Qi

ey
X

N

i

18
16

1.0

0.8

0.6

0.4

0.2

0.0

a
ab
ab
b ﬂ_‘
1 .
CK Tl T2 T3
a
ab
ab b
CK T1 T2 T3

(b) 1.0
)

= 0.8
£

I 06
HE 0.4
0.2

0.0

2.0

~
o
~

1.5

0.5

AECH H(mg/g)

0.0

T2

T3

ab

CK

T1

T2

T3

CK

T1

Figure 2. Effect of pre-harvest supplemental lighting supply on lettuce quality
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R %

3.5. NEFFEAEE T XS E L EETHIF M

H 1 3 v 1S, AT AN AR BEERRELE — @ LT 32 m T 2E22 1) DPPH H HEE R . R HH & &,
ZWy S ELLL FRAP & E. 5 CK AL, T1. T2, T3 AHARE ZE MRS T JLF—F1 DPPH H il
BRI H =MD A A B R 2 5 (18] 3(a)) . TEAFMFNERT BT, SN REdE = 2
My i, T1AbFEEy CK AbEEm 4y 5 %, TmEiz T2 fl T3 kb4 1 5 3(b)). FRAR & &
WEFERN, F CKAML, T1AHEKEERE CK BT 7 4%, i T2, T3 AFEEH CK 4 3 £5(H
3(c)). T1 AbF IR & B HoAh = AN b (] 3(d)). Bk, SRATES: 48 /N AME A H A F T
P A SR P A RE

(a) 100 (b) 2.0
a & a
y 80 ] ] .
% LS | =
\&\ P i
=2 40 | b % b b
o £
T £ 05 |
= i .
O 1 1 1 00 ’_h‘ 1 1
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5 140 F g 6
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Figure 3. Effect of pre-harvest supplemental lighting supply on antioxidant capacity of lettuce
3. SRULAETAM LR & S E L B SRS

3.6. FEMAELETHERT MRTRS ENRE

ME 4 FTRLEH, T1 ACBRAS, B, 80, 85, BRI BT amb. T2 A8 T AR T EER
Z CK AbHREL S LAAE, whfr i, 41, 85, BT S e T CK B, BB T 37%, 15%, 12%
Al 6%. 5 CK ALEAHLL, T3 A FBies &8, M8, SR TS8R mr s
SRR CK AT

FrA A EAER G AR SE S A AN BEAR LG, RARME, W, 8, ST SENREAR, HPRAR
B S ERENE TLA, 88 P BREnE T2 48, S5 a5 ERmlE TL AR, &4 20%.
MREFIES B 1 & 22 R ERC, KPS 2R T3 &8, KR4 24%, 5 7 E&ERIKNZ
T1 kbBE( 5).
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Figure 4. Effect of pre-harvest supplemental lighting supply on ion content in lettuce leaves
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Figure 5. Effects of pre-harvest supplemental lighting supply on ion content in lettuce roots
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Figure 6. Effect of pre-harvest supplemental lighting supply on leaf accumulation of lettuce
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Figure 7. Effect of pre-harvest supplemental lighting supply on total accumulation of lettuce

[E 7. RYATH X E SR SRR BRI

DOI: 10.12677/hjas.2021.1110122 926 LR


https://doi.org/10.12677/hjas.2021.1110122

38 ERMAARAENEFRESERTREMANENNEXY

M3 A, SR P BT EEEEMKIIERE 21, 2HNEARKNSEMAELER C TR,
Hitf Ca & & EEZEMKIIEIRA 34, AHNEARKNEGE, LK CHEEMZHMETE. 5
MR Mg BT B A RIRA 44, NEER C &8, KERESE, ZHMEEMFRAP S&.

Table 3. Correlation of leaf ion content with lettuce quality and antioxidant capacity after light supply before harvest

3. REAMEEM RETFEESERAREMEKENIEXY

HH N TR M P ITER M K TR M Ca & HH Mg e
i i i i i
CK 35.47+0.17¢c 9.56 +0.01 a 69.51+0.18 b 18.10+0.02a 353+0.0la
SEAE T1 33.00 £ 0.06 d 6.01+0.04d 60.97 +0.06 d 12.61+0.06 257+0.01d
(g/kg) T2 37.71+0.13a 7.21£001b 68.43+0.21 ¢ 1479+0.03b 316+0.02b
T3 36.14+0.11b 7.07+0.01¢c 71.71£0.03a 14.85+0.08 b 3.07+0.01¢c
ZH Index
HAME & 0.018 0.954* 0.255 0.928* 0.744
AR 0.004 0.349 0.032 0.259 0.214
TR Eh & = 0.052 0.503 0.154 0.496 0.288
gz C 0.247 0.954* 0.109 0.964* 0.962*
DPPH 0.003 0.862 0.406 0.779 0.551
ST 5 B 0.474 0.764 0.774 0.855 0.964*
ey 0.398 0.836 0.704 0.912* 0.985%*
FRAP 0.423 0.815 0.724 0.896 0.981**

VE: R RIS £ R R R RIS F 308 2 R4 8 88T (a = 0.08). REUSHDVIRKAE T 10 R R, (U T
i, Hoh—ARREM, PONELENR, % 4 R

39. ERMAFR RN ENBFREBSERTREMANENHEXY

M4 TLLES], S5RANBFEEMXWIEREG 14, AEARSTE. ARKRP B & EMXM
et 1A, RAVEMERES =, SRR Ca BT &M E R, AEASEM DPPH H HiE
PR, K EAR SR GRA Ca & 75 & 2R E WA . SRR Mg &7 & B it a 41,

Hh4id: 3 C & &, DPPH HHIFGRFANEZMRL, ZHMEE, FRAP &R NIREEM K.

Table 4. Correlation of root element content with lettuce quality and antioxidant capacity after light supply before harvest
F 4 RAHMEERATRSESERAREIMEMEEIEXME

WANTE  WAPAE  RAKGE  MACark B}
. - : . # Mg e B
a a aE aw AMITEEE
CK 38.40+0.18d 16.61+0.01a 51.70 £0.13d 19.71+0.07 a 1.20+0.00c
T1 4546 +0.11a 13.86 +0.08 ¢ 56.68 +0.08 b 12.60+0.06 d 1.56+0.01a
Tk i glko)
T2 4331+0.14b 14.50 £ 0.03 b 69.49+0.18a 1428 +0.02c 1.36 £0.00 b
T3 41.55+0.16 c 11.90 +0.02 d 52.64+0.07c 14.83£0.06 b 1.37+£0.00 b
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IR
Continued
L3 Index
EARGE 0.915* 0.464 0.271 0.991** 0.795
AlEtERE S R 0.096 0.942* 0.065 0.281 0.198
IR L& & 0.661 0.089 0.808 0.625 0.353
$eAE& C 0.839 0.503 0.020 0.893 0.962*
DPPH 0.711 0.660 0.252 0.899* 0.597
K = 0.840 0.157 0.019 0.715 0.959*
EAign 0.886 0.215 0.032 0.791 0.987**
FRAP 0.807 0.199 0.027 0.769 0.980**
4. g
Hoag

I IR SR VR 45 B S 1) ot o e — PP R HLC5 Y BE7vE, O VI R SRS M A e o
IREZ TR [20]. AHFFRY], FELLEDCHE TN, B GG I 6675 50 R4 B i 2 3 2
Mg n[21], XUHIE R IE — e LRttt GRS E, WA RBIEHELR AR TSR a
fRIE B [22]. FEASYRBT ST ESE LED WG HMG 48 /N REMS (Lt S G K A B 3R TH(EE 2), BTl 5 6ab
JEALFRAIR S TSR a IS RS E, XAFEETARTHT].

B TR R A T A IR E I R B [23] [24], BRFICRIL, WA ECE R S R 10E
JIUL R AR R T A A K [25] 0 TEARIARIR S, FATR DU K a1 1) 3 6 RE 08 L EAR R K R0
WEAERK, HRAEERE LR ARAK(E 1), WRAKREERR, RGN0 I,
BENS S 4 e b A KR .

PN AR SR B R R AT S, AMEEA, AR C EE, MRESESYR S E
[26]. AURIGSE FEH, W RATFFN 48 h k77 :UH0RE B2 3G I AL S R ey PERE, AT PR A,
AR CHIEE(H 2(2), K 2(b), 1 2(d), XEesE BF Ogawa [27]5 45 R —8U1, ERTA HLE
FeAbHE DL R I R IR R £5 10 & B AR 1 (B 2(c)), Horb T2 AbER & B b TRl & RIX Fhsh
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