AT R MR F S 3R, 2014, 31(2): 246 - 253
Journal of Zhejiang A & F University
doi:10.11833/j.issn.2095-0756.2014.02.013

AN[E] LED SEiE X i% b # £ HRR 3K fa B A0 7= E R R2 0
AR, AMREK, FHFEA?
(L BUM TR B2 BFFCBE, WIAL BUM 3100245 2. KM HOEHBHE AT A R, #iIT UM 310051)

RS

FEE.: AR k=M% (LED)#E R (B), 44 % (RB)(L:=83 f 73)ARa k(W) LB, FET RRAELE. &
) AR S B 1) 3% 56 A &S Capsicum frutescens o E e ido FEth %, SR AN QELAAN TFRETEBREH
M. THER, TEREG, BBALRFEAT 206 LB ETRETHEREERE, A X CHRTHEN
FAWHR; OLTRERETGE L, CAMATEREANREIH,; “E DBAAATESH A TAREG Y
S QEBELBEGRIHEOEL, SARRAERZTAGEK, “EXAAATREEBXARSRLA SN, o
83 fotrih T3AME 8 hut, MM HE, SR EfFTE 0 L2 FMEE(P<005), AW 2G5 TFE4, A7 i
#erdh 83 4hk 8 h A AR AL A B A ) AR ANE IR BANE R, B 2 & 2 A& 3]

XER: REBZF; LA=mF(ED); #ki; &MR; 5%

hESHES: S641.3 MHRFRERG: A NEHD . 2095-0756(2014)02-0246-08

Effect of different LED sources on the quality and yield of

overwintering pepper in the greenhouse
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Optoelectronics Technology Co., Ltd., Hangzhou 310051, Zhejiang, China)

Abstract: To investigate the effect of different light-emitting diodes (LEDs) on the quality and yield of over-
wintering Capsicum frutescens (peppers) in the greenhouse, a field trial was conducted with [blue (B), red-
blue (8:3,RB83), white (W), and red-blue (7:3, RB73)] LEDs and supplemental time per day (10 h, 8 h
and 6 h).The results showed that B was conducive to the synthesis of soluble solids, titratableacids, soluble
proteins, free amino acids, and carotenoids; RB83 could promote the formation of soluble sugars, soluble pro-
teins, and vitamin C(Ve); W was effective for the increase in chlorophyll, total flavonoids, and soluble proteins;
and RB73 could be beneficial for total polyphenols and soluble protein synthesis. Also, B promoted lateral
growth and red (R) promoted longitudinal growth; whereas, RB was good for fruit enlargement and marketabili-
ty. The yield, commodity rate and fruiting rate of pepper were very significantly higher (P<<0.01) than control
when exposed to RB83 or RB73 for 8 h with RB 83 better. Thus, for overwintering pepper, RB 83 applied for 8
h under field conditions is recommended. [Ch, 2 fig. 2 tab. 31 ref.]
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P LR L TRl . BRI WA L DGR SORBORT Y L B T e B R SR R £
ANTE] T AL OGRS R A, O IRE N TR E T T B, LGB Capsicum frutescens
WA, HETWLAE R =M 00 B s 0, (ARG A R, FEMRIE e R w8, R
LRBoNE, WIERZ, TR, MBS . AU B A BT e A SR, R AN LED Ot
U5 AN T] RSP I [) XAt SR R L B R R AR, R BIR RGBT L A [ B SF Ef [i] %of
BB RS S B, Ay i R R ORI A BRI AR 7 Hh A A 1 ) AR R Y D7 s AU B . H AT,
LED 7EAPAH S s F2 R Sl = W R R 2 2, I BRI R £ b S @R EKEE
T TS BT . DA S, Ot B € 1 i Lycopersicon esculentum 55z K
P R oL BB Fragaria ananassa 527, 8 N Raphanus sativus F1ZE 1328, 3% Spinacia oler-
acea”, WiF Pisum sativum H"8E 8RS0 7 G 5 TUA BEE R . LAk, KRS E AR E E SRR AT
WCRHAE A KK EAFR, JCHE R A K KT AT R EIR M, i B G I BT 5 i L
PR P A KA B e Y, BALEE LED %X AU 52 5% R A F 9% A LR B 5

L AR
1.1 %iE

T AN DR i B AT BR 2 W] -5 VLR 2 5 AR O A T il 38 1 LED A AR OB TR . 2 Hi (660
+20) nm BZL0% LED 5 (450+20) nm ) #5556 LED 4, wT LAAR 4 2050 5 2808 55 A [m] £L W5 DGR 5 B G A
Yy, WAL BRI o X A AT AR

R BEE 13 MBI (R 1), BR T X BAS Ab B 55 33 B8 O 200 pmol -m™+s7"

1 HEBEREERES

Table 1 Treatments and codes

HIEE )/ (h-d™)

TR 17:00-03:00 (10 h) 17:00-01:00 (8 h) 17:00-23:00 (6 h)
Wt 1 2 3

2T 83(L1:15=8:3) 4 5 6

EB/# 7 8 9

LTk T340 =T3) 10 11 12

Xof B CAS AT AT S 95 13

VLT Z006 0 Pl S (660£20) nm {06, L A4y (450 + 20) nm KL,

1.2 A 54E

IR AEWTN T A B 2 WF 5 Bt s R WE TS B 7 m) S SRR MR 2 N AT o L SHAR— 5 AU L
KR RE, 2011 4F 7 1 19 HER, RACEIEFE R, 8 7 15 H BRI RRLEMRIRE A, A AR =
JCMER, BOABEATANDE . BEAE AR, JEMAEs, T 11 A 10 AEREAE RS2 EE R, U
e, JFT 11 20 HIF4G LED #056, X HR/NXHE A 60 m*(200 £k ), HAt 12 A~/ KA
15 m*(50 #k) o #MEZHT, Kb P 13 A5/ X H AR 92 R AER A Mt . AL BN LA 10 m £52E
STHCEHESZZE 1A, JTH R/ 35 em x 35 em) LASP-47 5 i ) 7 USRS AE SZ 2R b, B AT A 12 S
AN ITHRZ TR 5 S5O em BT, AT AR A 155 A bR T ) B B R BT B O 1S em,  AlAREAEARE KK
o BE PR RO C IR AL . AL PR A EOE AT BT, A AL IOCIRA B T, AM G ) g A s o HAl
A I IR L o
1.3 WEHERETIE
13.1 MR EERmLy AL T 20124 1 7 12 H, BEHURBEERE 2.0 kg /NX T K@ T4 #J7 Toll.
Lt SO WA DU A, A UL 3 A I 3 U RIS 0 E SR AT B A (GB/T 12295~
1990) ,  FJ 3 P BRI 52 SR FH i o J it 3 (NY/T 1278-2007) , mJ ik i R 00 R ml ik < 1R 3 ¥ (GBY/
T 12293-1990), #EA: 2 C 1l Jy ik R 9 Y6 F 2,4- g 32K F % (GB/T 5009.86-2003), W] ¥ A
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I 7 SR FH B it o B 1 B A 0 2 75 (GB5009.5-2010) , 97 £ 2 5 R I o >R FH 2% 15 J0 il i I 0617, i
e R 43 6O EE VL (GBIT 23749-2009) , ZEEH % b 2l e R A2 b 2= 250902 (GB/T 12291-
1990) , i 22 3 0 2 2 RO A6 0FF v 5 22 0 80 D0 7 32 O R0 5 T 000 2 2 B o vl 5 88 OO0 9
132 #MRZEFH®ERF ML £ LED #EH, T 20124 1 AS5SH . 1 12 HA 1] 19 Hi%E4k
3 YRR SR BB I KN L R A5 SRR R, R BOE R 4 B TARCR 1 8 R AE A
WA LAESE, FIR128 8T, KSR 3AEL, RN R
1.4 HESHITESH

RIS R AR 2, FH SPSS 11.5 %4 b B8 44 HE 4T S5 31407 o
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2.1 [ LED 3¢ iE 33 5k # & BT #9521

211 MHTHEEBAHSH RS S %%ﬁ M TA P, AbEE 2, 3, 8 il 10 SRS b nf ¥ 1k [ W

SR, BES T IHAA I (P<0.05); JRGEAI 1; HpAMEERARE, KWL 8
o 10 h, PGB 8 h, ZIHE 73 #1610 h A5 I F 5L 52 ] i M [ 9 19 T8 1

212 A THEWEEBRES G A BB 2A FTH: 2085 83 Ab BRI AT i M SO R o B e, Lk
P EEEHNE 10 b, 450 28 T X R (P<<0.05) 5 M5 v ] P 1k OB J5 o 43 50 T 0T BRI A 3 e v B
UCNAEER 4, AbFE 6, KRERS, AbFE 1, KbEE 3, AbRE 2, HAbACEE/NF X, BoRZ 83 FliE A A
F RS AT SRR R B

213 MTAEILRB KN Hen  mE 1B ATE . P 1 S0 AT R B R AR RE S,
At A 3 ) 22 S AN J 25 W OV A B B SR S o AT R E R T A B e, HRUORZLEE 83 RILLEE 73, LA
Xif BRI o

214 sTEEEGRE>HGY A BIE 2B ATH A4 P ST b R] P I AR S A RO R TR
CLEEEAL S, SRS Al A PR B R RS AR R R R R L, HLALEE 73 45 FALEE 835 Tt
e B, SRSzl 0k 3 1 R ARG AR R A K S b, BRI T e MOk, 4
W73 GG BB S e ] M R A A B 3G

215 B RARK T HGHm BB 1CATH . ORI, MR S b i i 28 22 S W2 5T 2 43 4K
B, R T IHALAL I (P<<0.05), gt 8 h By B B IR i i /3 Ak 1.06 mg-g™t, iREEIE, £b
66 h A1 10 h G225 HIROMZLEE 73 R0 83 Ab ¥R HGAHRY R Ak, HAR T X IR, (HP 3 | 22 5
AN U G RE B L ABUR S0 B SR I B, AL 73 ML 83 B ﬁﬁ%%ﬁ%%
EERR L, AU

21.6 xt#AF C(Ve)RESHAFH 0 Ve & —FREAPLELT], RIS BRIG M A A b 3 I 5
Oy FEEM IR E , T EA BURE LR IR, BB 2C WIA . 20k 83 AbFERT, RS Ve R B0
B, Ve i 8054 em R 2 IE L, H 3 M E 2R AR, HOhiEs, £0mn 2R R EE;
2L 73 406 8 h ik, HXFH2E R B (P<0.05); H AT 55X M A B &, RWIZLHE 83 Fik
JEH R A R TR Ve B .

217 et E R Ea e mE D ATH: FOEHNE 8 hif, RS-SRS s, ik 653.4
mg-kg, HUCHEOEHIE 6 h f1 10 h, 3 b 25 AR E; 208 83 Ik, 3 M52 73 46
10h 229 AEE, HaE 8348 h 5HN3 MR ER AR E; HAMIESWNEES AR E,
B, FI6. 200K 83 I RE B i U 55 o iy i & 28 o o 4 4K

218 sEWY N ERESHGHw BE 2D ATAL: WOLHNDE 6 h A1 8 h it JEEAE R R B
B0 6.88 mg-kg ' il 6.84 mg-kg "', 3L XF IR E 16.61%F1 15.93% , H 5 H A BE 2% 5 B # (P<
<w$,gv%m3Amﬂmz,gﬁnﬁEﬁmﬂ FKEE DR IR BN TR, B2 83
FHEEAE AT BB SE 250 8 N R IE AL, 1 B 64 6 h #1 8 h 5cdf.

219 EsmmEs&aPoa HEE 0JHN: 208 E G RER M R S A B 2 W R A, I
B & I R A TR, i HZLE 73 BOR BT, RO 4L 83 Mo, BH X EREEF (P
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Figure 1  Effect of different LED sources on the content of soluble solids, titratable acid, free amino acid, chlorophyll, total polyphenols
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Figure 2 Effect of different LED sources on the content of soluble sugar, soluble protein, Ve, carotenoid and total flavone
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22 A[E LED XEXHMERIER~EM M

221 RBERAD LAWHIEGEFE 4, 5, 6 FAE 10, 11, 12)4FFHRIEZMMNEER, L0 83 MLy 73
A B PR 50 R 9.93 em A1 9.77 em, X2 S 2 (P<<0.05) . #5067 B T S S0 iR 1 AR
FORSASM , HRON L0 83 FIZLE 73, Al UL, N[A]AY G VR RESE AR S RS 1) 2B . RSk U, 4006
AR FRIAK, MEEEA TR, I R IR, HBE RS R

222 FRJE  IE MM LED SGUE ARG B 2 REEE S R L PR R T, WOR AL 83 (MbFE S, b
6) AL FRINF,  BRBER R BT i 2 2 R T BR(P<<0.01), HUOWELiE 73(ab3 11, 4b3E 12), Jf HAER—4ib
BT, B #MGEE RN IE R, BRI T A

223 WAk, AR ERFE XML, FOHYEENEE (P<0.01) & BABNRE MR, 4HR%E
=i, BILAZLEE 83 #t 8 h Ab BRI fe b, 43l LX) RE$E &5 T 23.08%, 16.21% i1 58.65% ; 41
73 ¥ 8 h AR F AR R 2, AR R B T 17.77%, 15.34%F1 40.35% ., MALFESGIE SRR , 41005 83
B, HUORa s 73, = A, #okies, E X, Wit rlE, L8 h ek, Hikh
10h, 6 h#,

x2 AREALEXHEMERERTERN TN

Table 2 Effect of the fruit marketability and yield of pepper during different treatments

i S

& lom JiJem PR /g T 5 % 55 R % 7 (kg 667 m?)
1 936=+1.128Ch  1.28+0.164 CDed  5.78 + 0.046 Bb 82.19 = 0.173 Dd  81.68 + 0.441 DE 47.27 + 1.021 Ee
2 822+1.008Cd 144 +0.182 Aa 4.01 = 0.122 Ff 71.00 = 0.777 Gg 8242 + 0.562 CDd ~ 46.58 + 0.171 EFe
3 10.10 £ 0962 Ab 126 = 0.207 CDed 540 % 0.057 Ce 79.70 = 0.557 Ee  81.71 £ 0.703 DE  44.89 + 0.271 Gf
4 983 +0497 Ab 128 0228 CDed  5.11 + 0.104 Dd 84.79 = 0.527 Bb  83.13 + 0.561 BChe  56.90 + 1.045 Bb
5 10.14 £ 1210 Ab 126 = 0.182 CDed  5.81 = 0.092 Bb 9047 + 1271 Aa 8454 = 0.613 Aa 6527 + 0.801 Aa
6  9.82+0409 Ab 138 +0.130 ABab  6.36 + 0.120 Aa 81.96 + 0477 DA 82.44 + 0.928 CDd  55.77 = 0.426 BChe
7 975+0230Ab 105+ 0.040 Ef 4.17 + 0.142 Ff 8234 + 0.630 Dd  81.83 + 0.871 DE  48.55 + 0.261 Dd
8 813+0451Dd  1.10 + 0.071 De 4.57 + 0.254 Ee 82.15 +0.527 Dd  80.28 + 0.438 Ee  49.84 = 0.137 Dd
9  953+0472ABb 133 +0.152 Cc 559 + 0.183 BCc  73.50 + 0.164 Ff  78.53 + 0.700 Ff 45.65 + 0.323 Gf
10 943+0295Ch  1.18 + 0.045 CDde 522 + 0.113 Dd 83.65 + 0.525 Cc ~ 82.78 + 0.558 CDed  56.17 + 0.354 Bb
11 961 +0277 Ab  1.14 + 0.089 Dde  5.72 + 0.435 Bb 85.16 = 0.060 Bb ~ 83.67 + 0.531 ABab 57.74 + 0.255 Bb
12 1026+ 0279 Aa 1.38 + 0.045 ABab  5.87 + 0.224 Bb 81.99 + 0338 Dd  82.51 + 0.263 CDd  55.40 + 0.551 BChe
13 9.13 + 0.974 Cc 1.14 £ 0.114 Dde ~ 4.62 + 1.129 Ee 67.39 + 0.160 Hh ~ 6833 + 0.562 Gg  41.14 + 0.207 Hg
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THEAR, WV ) — D EEAE AR, BRAFAL IR A ML i £ 2R, AP0 1R
LR F WA, RIS ARG HLER A o RE 1 A0 78 S 28 B b 75 O O, AR BIE YR
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