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Effects of Supplemental Light on Growth, Physiology, and Quality
of Chili Peppers Cultivated in Solar Greenhouse
WANG Cui-li', ZHAO Xu', ZHAO Peng’, YANG Shi-mei', CHEN Liang',
YAN Zong-shanl, XIE Zhong-qing1 ', ZHANG Xiao-lingl
(1. Gansu Academy of Agricultural Engineering & Technology, Wuwei, Gansu 733000, China; 2. Agricultural and Animal

Husbandry Development Center of Liushugou, Hami, Xinjiang 839000, China)
Abstract: [Objective] Effects of supplemental light on the growth, photosynthesis, and quality of chili peppers cultivated in
a solar greenhouse were studied. [ Method] In the greenhouse, Chili Pepper 37-94 plants were exposed to supplemental light
emitted from LEDs at red ! blue=5 : 1,LEDs at red : blue : white=3 I 1 1), or a plant supplementary lamp for observations
and measurements on the responses of the plants. [ Result] The plant height, stem girth, leaf length, leaf width, and
chlorophyll content of the treated plants were significantly greater than those of control, Under the LEDs at
red : blue . white=3 I 1 I | treatment, the net leaf photosynthetic rate increased by 63.72%, and the contents of soluble sugar,
soluble protein, and Vc of the chilis rose 70%, 77%, and 8.2%, respectively, over those of control. Among the 3 treatments,
LEDs at red © blue=5 : 1 produced the highest Gs, Ci, and Tr in the leaves with increases of 73.33%, 12.94%, and 35.83,
respectively, over those of control. [ Conclusion] Exposure of LEDs at red : blue : white=3 : 1 : 1 promoted the
photosynthesis increasing the chlorophyll formation and accumulation in the chili pepper plants that enhanced the plant growth
and improved chili quality.

Key words: Chili pepper; light exposure; photosynthesis; chili quality
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1.1 &I

R T 2018 4F 9 H & 2019 4F 1 A £ H il 4 i
7 TR B v AR ] 2 4R 2 T X H O i N
7o BERBHUE AP A 37-94. LED JGIE 1L 4R 5658006
HLA BR A Al AE F= 0 LED M9 A K 4T, A EET B
BUMAEE 2 F R, BiE TR 36 W, BRASCR H

VWIS, 20174F 9 A 10 HEM, 10 A 15 HIF
ARG B, LI E 4 AAEEE, A3 T1: £00% -
Wot=5:1; T2: D% ¥ : FOG=3:1:1; T3: 4
WANEAT; CK XTI ARAbt. R EX AT,
AbPE 3 WA, 4 ST BE B 9 MR R BRI A AH DK 4
bR, T 9H 28 H#ATHE G IE, LUSEHR30d
MSE 1k, FE5E Sk, E2019 41 H 10 HAMEZEH.
12 #eRE

JCR B E AT (BT W) EAEY
T #B 30 em Ab , O U BE BE BB A= K E AT A A
T1. T2, T3 AbH A% 2 S4BT, A3 2 [h]
WE 2 ZBRP AT, AL PR RIAR B . G
] 18:00—22:00, #MEATEHE K 37.5 pmol-m *s ',
1.3 WK EAR RN 75 5

MRS s FHAS RO R SE 30 2 A KOS K B

ZOM s RO R RO E ZE BT AE — 1 b i 2EH
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A HERR: BUBUBIRIN (11 7 28 H), #E47 B
e ROCA AR IE . HR B 9:30~11:30, &
B8] 19:30~21:30, Fi Li-6400 i # 3 % A M 5 400 2
BRI F- Pn. Tr. Ci F1Gs 2964280, HHUE A K4
THCE 3~4 Rt RIT . AR R E R,
SR 1000 pmol'm s ', CO, ¥EE > 380 pmol mol ',
FHXRE R 75%
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L AR SR SRR AT
B RAE O G250 Wik ik
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2 ZRGH

2.1 FRIA AT ERE KRR 0D

2.1.1 RREANRITI AR Z R RITTUAE
o, BAAEEE, ORSREANE ST BB B &
T CKAMEE, M 30d, 60d. 120d )5, T24h#f
BRABURR 55 58 CKORT T A B S 2 386, 348 0 43 51 4
21.22%. 13.68%; 28.43%. 15.69%; 33.05%. 12.58%,
5 T3 iz R Jo i 122 5 . A 90 d i, T2 kb3
PR CK, T1., T3 AbH 4 25.67 cm, 9.67 cm.,
7.67 cm; 120d i, CK. TI. T2. T3 kb FEAR =R
4 80.67 cm, 9533 cm, 107.33 cm, 103.00 cm,

2,12 FRRIANAAT M R E AR N 2 AT,
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R 1 RNEF AT BRI S HI R
Table 1 Effect of supplemental light on height of chili pepper
plants

puseil

Treatment 30d 60 d 90d 120d

CK 48.67+0.88c 72.67Et1.61c 7833+£3.84b 80.67t2.33¢
T1 52.33+£1.33bc 80.67£120b 9433+1.15a 9533+2.33b
T2 59.00+1.52a 93.33%£1.76a 104.00+3.01a 107.33+0.88 a

T3 55.83%£2.40 ab 83.67+3.93ab 96.33+3.38a 103.00=1.00 a

e RPFSIAF TR AR B2 W25 5% (P<0.05) .
Note: Different letters on a same column indicate significant differences

between treatments (P <<0.05).

Bl OUE R A G, 45 A B2 1 2 Y R
P, EM 30 d, T24b B ZEHL B E & T CK.
T1 FI T3 ZbFE, 43588 K 1.28 em, 1.22 cm. 0.41 cm,
FEAL 60 dFF, T2 AbBE G E T CK AL, HiE A
25.08%; HiERI (EAE 120d), FALFRZEHL LI
Jy: T2>T1>T3>CK.

R2 FAEF AT EREE R
Table 2 Effect of supplemental light on stem girth of chili pep-

per plants
Ab 3 Treatment 30d 60d 90d 120d
CK 8.38+0.10b 9.85+0.28 ¢ 10.474+0.20b 12.38+0.21 ¢
T1 8.4440.10b 10.80£0.14 ab 13.28+£0.46 a 14.351+0.70 ab
T2 9.67+1.08a 12.324+0.34a 1433+041a 1497£0.50a
T3 9.25+0.04b 10.28£0.73 ab 13.5040.32 a 13.2610.39 bc

e R RSB S A R BRI AR B 2 R 22 5 2 (P<<0.05)
1A
Note: Different letters on a same column indicate significant differences

between treatments ( P <<0.05). Same for the following.

2,13 FREAMRITI BT K 89 WK 3 LA
s, RN ST 5w B R i R K ik e
KBNS AFWEILARERHEMABER. 60d
W, A ab Rk AR K, 3R AR B R, T3
ANHR R T1 20 4R R 11.22% . 9.67%, %5 T2 kb #H
Sy 3.16% . 8.93%; TEAEANAEF W T3 AbHE & 2%
X, 120 d B RESEN 31.12%.

R3 FAEFEAT BRI HI R
Table 3 Effect of supplemental light on leaf length of chili pep-

per plants
Ab 3 Treatment 30d 60 d 90d 120d
CK 6.971023¢ 9.00+0.06c 8.33+0.33bc 5.68+0.31b
T1 7.631+0.68 bc 9.80+0.31 bc 9.2740.15ab 6.68+0.07 b
T2 9.67t0.21a 10.90%£0.18a 10.17+0.60a 7.45+0.06 a
T3 9.00+0.12 ab 10.5740.47 ab 9.394+0.10 ab 7.12+0.19 ab

2.14 TR AT SRR LA R R 4 TR,
AR KN SCAT S BRI it A, A A Y
RPN T3 4b B GE G T OB AL B, 7R EAE 60 d,
T3 Ab#FEiR K, 4 6.97 cm, §3E TR, Box
M4 75 39.40%, TEREAAFW, ool i 2L 1L iR BE
iw DNEY N SE SRS

R4 RNEFNSERT BRI BE RS20
Table 4 Effect of supplemental light on leaf width of chili pep-

per plants
JbFT Treatment 30d 60d 90d 120d
CK 3.10+0.15¢ 4.00£0.05¢ 4.75£0.33b 3.62+0.05b
T1 430+0.15b 5.67+0.17bc 5.33+£0.12a 3.74%0.15b
T2 5.134+022a 6.97+0.55a 5.83+0.60a 4.12+0.02a
T3 4.73+0.08 ab 6.23+0.27 ab 5.654+0.47 a 3.9010.06 ab

22 FEHEATERMMHZ RS ENF

M LAl BEE AR E R A AL, g
ROk LRI B, 3BT bR
g T, JILL T2 A H SR R O i
s EAE 60 d B, A% Ab BRI S 3 ik B i
B, T2 AbPRM28 5% G fem, CKARFRMF 4R & i
AL MEAETIHMER, B ROLE/EHGE
TRE, MR R SRR, A 120d
B, fAbBEM SRS EEM N T2>T1>T3>CK;
BRI, T LU H AR Z0 50 A i SE b 1 kb 58 s ml
DI S BT 4 a. b I E A

60 - CK
. - TI1
Tw T2
gm-
=
=
g 40
3
=
@)
#& 30 |
=
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1 FEAEAT BB RS 2T
Fig. | Effect of supplemental light on chlorophyll in leaves of
chili pepper plants

2.3 REFEATRIBREE & 1 ARG

F5uH, ANEANEHRAET, T1, T2 F1 T3 4b3
M EOLA AR (Pn) B35 T CK, 40 5l% CK 4
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b, RWILLE E 3 FhdLAOGTEA R T4 & BRI Rt
GAEM . &AL FRBA ] CO, W (Ci) ZHA
B3, T3 AR T AR, 4 0.25 pmol-mol
AN [R) ARG 25 A X BB e AL (Gs ) FZE
F(Tr) sWAHRL, T3 b PHAG AL T B FIZE 1S R

B K, 4 399.29 mmol'm s~ i E & F CK; T1 Al
T2 Ab Bl f 2 39 3 BT e 0 AL R 2 ok
R, HAILFER CK LB 542 5 2.85% 1 8.29%.
AU, R AN G AT XSO A R . AL S
ZE I R B E R,

x5 AEFNEATERME S ER B0
Table 5 Effect of supplemental light on photosynthesis of chili pepper plants

72111 Night (18:00—22:00)

pusel
Treament Pn /umol'm *+s Ci/ pmol-mol ! Gs /mmol'm s Tr /mmol-m s
CK 2.10+0.01 ¢ 0.03+0.02 a 353.53+£69.51b 0.24%+0.14 ¢
Tl 6.95+0.01b 0.071+0.04 a 363.60£159.30 b 0.57+0.28 b
T2 7.87+0.02 a 0.1240.06 a 382.83+£71.22 ab 0.84+0.36 ab
T3 6.211£0.08 ab 0.25+£0.20 a 399.29+115.11a 1.10£0.71a

2.4 REIAMALAT 3 35000 G R A B2 T

H1 2% 6 AT, S [RLAR AT X BRAR S A 3 5
W, T2 AbBRAYRTTERE, P SE E R Ve &
R TR, RO A R R 70% . 77%. 8.2%.

AFEAMESAET, T2 AbFE A AT 7 ekl 2 5 T T1 Ak
8 T1 ACFRAR B 32.47%, {5 T3 bR 2% B
PNTE N

R6 RN SEKT X BRAR & B A R2 A0
Table 6 Effect of supplemental light on chili quality

b A
Treament Content of soluble sugar/%
CK 0.60+0.03 ¢
Tl 0.77£0.12 be
T2 1.02£0.03 a
T3 0.96+0.05 ab

R A Ve

Content of soluble protein/(mg-g ') Content of Vc/(mg-g )
0.54+0.02 ¢ 1.34+0.01b
0.724+0.03 b 1.44+0.01a
0.96+0.02 a 1.45+0.01a
0.774+0.02 b 1.37+0.01 b

3 L4k

MWK LT EEMRER T2 —, W
B AR LT . RS B 3 W20 B Y
WHEAK, WG BEEmMmr A K. R
4EPUBE S B LED S I AR [ 5 e o 1 3 4 8 i A
K B8, 75 80% £16+20% WA, P32 1%
R L RB ORI . AR S, &
PREETE | Mo [ TR MR E AR B R . AL
K LEDZL ¢ ¥ : (=3 :1: 13T, Bk .
ZER . MRS R T A AR B, X 5 SO
TET A b BT 485 A

MR R AAEMY LA EM TR RO, K
T ELEE R AR WO A RE ) s 55 P O B
HEHYAAEEH, RAONERITFHLUEEEGOARNA
WP MueESEP R S R (L0, B . 2. [
30 umol-m s ' Y MG AT BB 55 AS [ 5 il 13 7 €5 A

4, KB LED #0%T LIAT RUE 45 RO AR
R RS EMRE, BRERES 7E LED LI A
) ' 5 X 3 L B AR K p s i e R B, R
A B AR S RS R R . R
U S 0N 5 X I 5 1 I A e 4 B e 5 o
KA+ CAL BTN Pn B0 SR T 21.7% . AR IS A
GERPLL « W (=3 1 : 1 CFRT, B Hh
GERGEEE, T % 13 1AM T
WO R 2R AR, X 5 R R A S LS
GER—F RTOCARHERBI I R, AN
BUR, AHEEXTER, 40 =5 s 1 ARHER (BRI A
Pn., Gs, Tr B E#E, 4 ¥ A=3:1: 14T
(% Pn. Gs. CiFlTr . UEHIAFEIRMELT b BT
HOGA R E FIRCR AR

FITEPEAE . ATVAPESE BRI Ve 1 B R R S
FEIR N A bR, L I A SR
JE SRR R X R[] LED S UG I8 it ik 4¢ BE
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B, XSt s 8. Wik, RREE
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HAVEH, RS PR, e RSl
PWE . AIAEMEE AR Ve S, dEmBGE R IR

S 30K :

L1] fse, SRk, # . BOEMsEh 2 5 i 206 LA R I 7T
dER (1], ANV TRE2A412, 2004, 20 (1) 270-273.
LIUZL,MA CW, YANG Q C. Review on controlling the ratio of red
light to far-red light in protected environment [J]. Transactions of the
CSAE, 2004,20 (1) :270-273. (in Chinese)

[2] ROSSO F, ZOPPELLARI F, SALA G, et al. Effect of rhizospheric

microorganisms inoculum on sweet pepper quality [J]. Journal of

Biotechnology, 2010, 150 (6) :273.

[3] =g, UHIRA, A, 25, AN IR i R A0 40 15 PR 4 52 4 ¥5 e T
BRABLR U (7). Fa R A4, 2011, 24 (4D 1480-1483.
LIS X, XIE Z Y, JI B, et al. Effects of Several Modifiers on Quality of
Pepper in Interactive of Nitrogen Nutrition and Cadmium
Contamination Soil [J]. Southwest China Journal of Agricultural
Sciences, 2011, 24 (4) :1480—1483. (in Chinese)

(4] BU3cHe, BRI, FURML, %5, 02 AP U KR & B iR
BRI (7], DAL RMABHO 240 (A R BLERR), 2010, 38 (5
119-124, 130.

JIA WY, LIANG Y L, BAI C H, et al. Effect of fore crops on growth,
yield and quality of hot pepper [J]. Journal of Northwest A &F
University(Natural ~ Science  Edition), 2010, 38 ( 5)
119-124, 130. (in Chinese)

[5]  Ze3iv, TF, B, 5. AU, JEHUIE S SHOIERC it (4 28 5

ISR [T). B EIER, 2009, 30 (12): 1759-1763.
LI L P, WANG J, DUAN Z M. Effects of Combined Application of
Organic, Inorganic and Trace Elements Fertilizers on the Development
and Yield of Pigment Pepper [J]. Chinese Journal of Tropical Crops,
2009, 30 (12) :1759-1763. (in Chinese)

L61  ARxR, S, 4k, 45, 776 FEGN-N10BELf1 BE40 48 MG
FWICIRELI (V] TR R 22441, 2016, 51 (1) ¢ 84-89.

QI G B, XIEJ M, YU J H, et al. Analysis on temperature and light of
solar greenhouse called Hexi corridor GN-N10Bstone wall steel [J].
Journal of Gansu Agricultural University, 2016, 51 (1) : 84-89. (in

Chinese)

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

FREFTER, U, FEHE, A5 AN TR RN e I e i = 7 A A O A I 5%
w30, YEIRRAER, 2016, 44 (8): 245-248.
QI J X, WEI F, DONG Y, ET al. Effects of different Light-
replenishing time on the growth and Development of Tomato in
greenhouse [J]. Jiangsu agricultural science, 2016, 44 ( 8)
245-248. (in Chinese)
Ed gz, b7 SN LA GG UE R TE R AT BT O], AR
Mk, 2011 (1) : 33-34.
WANG H A. Study on characteristics and optimal allocation of
artificial Light Source for greenhouse in North China [J]. Jilin
agriculture, 2011 (1) :33-34. (in Chinese)
HUSCHRE. LEDAR G Gl 2 78 i A2 R S pg 5w (1], Ak T
PR, 2016,36 (4): 40-41.
LIU W K. Effects of LED Light supplementation on Tomato growth
and yield in Solar greenhouse [J]. Agricultural engineering
technology, 2016,36 (4) :40—41. (in Chinese)

HEH . AR S AMDO ASESAED KR T B (Zrd) (9], 31k
v FEE, 2009, 13 (3D 10-12.
CAO Y. Effects of greenhouse Light supplementation on the growth
and Development of Fruit and vegetable crops in Winter [J]. Hebei
agricultural science, 2009, 13 (3) :10-12. (in Chinese)

Tt IR, AR, A DGR RO B 2 AR A S 2L T A
HwFFTete (1], shEBESE, 2012 (20 1-7.
XIE J, LIU H C, SONG S W, et al. Research Progresses in Application
of Artificial Supplement Light Source in Greenhouse Vegetable
Production [J]. Chinese vegetables, 2012 (2) : 1-7. (in Chinese)
B, SRR, R, GOt E e 1. WEK
AR AAREBERR, 2001, 21 (3): 341-346.
LIAO X R, ZHANG G X, JING Z, et al. Role of Light in Plant
Development [J]. Journal of Hebei University(Natural Science
Edition), 2001, 21 (3) :341-346. (in Chinese)

VERA:, il B, e pon i A KR B rsgm (], kA 2y
2, 2015, 51 (8): 1217-1234.

XU D Q, GAO W, RUAN J. Effects of Light Quality on Plant Growth
and Development [J]. Plant Physiology Journal, 2015, 51 ( 8)
1217-1234. (in Chinese)

OUYANG J, WANG X D, ZHAO B, et al. Light intensity and spectral
quality influencing the callus growth of Cistanche deserticola and
biosythesis of phenylethaniod glycosides [J]. Plant Science, 2003,
165 (3) :657-661.

EJ7, w07 v, BILAE. AN A B 4G 21 8 LEDXT X B3 & Hi A4 6 2L
B[], Al (4R, 2015, 36 (8): 1398-1402.

WANG F, GAO F Y, LV S, et al. Supplementing Light Effects of
Light Emitting [J]. Diodes on Vegetable Seedling, 2015, 36 (8) :
1398-1402. (in Chinese)

FEHE, HhAETE, RGN, A ANFDG BTG B BRI Al 41
AR B A BRI (0], BE 254K, 2009, 36 (5): 663-670.
CUIL J, MA Z H, XU Z G, et al. Effects of Supplemental Lighting with
Different Light Qualities on Growth and Physiological Characteristics
of Cucumber, Pepper and Tomato Seed-lings [J]. Acta Horticulturae

Sinica, 2009, 36 (5) : 663—670. (in Chinese)


https://doi.org/10.3321/j.issn:1002-6819.2004.01.065
https://doi.org/10.3321/j.issn:1002-6819.2004.01.065
https://doi.org/10.3321/j.issn:1002-6819.2004.01.065
https://doi.org/10.3969/j.issn.1001-4829.2011.04.052
https://doi.org/10.3969/j.issn.1001-4829.2011.04.052
https://doi.org/10.3969/j.issn.1001-4829.2011.04.052
https://doi.org/10.3969/j.issn.1003-4315.2016.01.015
https://doi.org/10.3969/j.issn.1003-4315.2016.01.015
https://doi.org/10.3969/j.issn.1003-8701.2011.01.011
https://doi.org/10.3969/j.issn.1003-8701.2011.01.011
https://doi.org/10.3969/j.issn.1003-8701.2011.01.011
https://doi.org/10.3969/j.issn.1003-8701.2011.01.011
https://doi.org/10.3969/j.issn.1088-1631.2009.03.006
https://doi.org/10.3969/j.issn.1088-1631.2009.03.006
https://doi.org/10.3969/j.issn.1088-1631.2009.03.006
https://doi.org/10.3969/j.issn.1088-1631.2009.03.006
https://doi.org/10.1016/S0168-9452(03)00255-3
https://doi.org/10.3969/j.issn.1000-2561.2015.08.006
https://doi.org/10.3969/j.issn.1000-2561.2015.08.006
https://doi.org/10.3321/j.issn:0513-353X.2009.05.006
https://doi.org/10.3321/j.issn:0513-353X.2009.05.006
https://doi.org/10.3321/j.issn:0513-353X.2009.05.006
https://doi.org/10.3321/j.issn:1002-6819.2004.01.065
https://doi.org/10.3321/j.issn:1002-6819.2004.01.065
https://doi.org/10.3321/j.issn:1002-6819.2004.01.065
https://doi.org/10.3969/j.issn.1001-4829.2011.04.052
https://doi.org/10.3969/j.issn.1001-4829.2011.04.052
https://doi.org/10.3969/j.issn.1001-4829.2011.04.052
https://doi.org/10.3969/j.issn.1003-4315.2016.01.015
https://doi.org/10.3969/j.issn.1003-4315.2016.01.015
https://doi.org/10.3969/j.issn.1003-8701.2011.01.011
https://doi.org/10.3969/j.issn.1003-8701.2011.01.011
https://doi.org/10.3969/j.issn.1003-8701.2011.01.011
https://doi.org/10.3969/j.issn.1003-8701.2011.01.011
https://doi.org/10.3969/j.issn.1088-1631.2009.03.006
https://doi.org/10.3969/j.issn.1088-1631.2009.03.006
https://doi.org/10.3969/j.issn.1088-1631.2009.03.006
https://doi.org/10.3969/j.issn.1088-1631.2009.03.006
https://doi.org/10.1016/S0168-9452(03)00255-3
https://doi.org/10.3969/j.issn.1000-2561.2015.08.006
https://doi.org/10.3969/j.issn.1000-2561.2015.08.006
https://doi.org/10.3321/j.issn:0513-353X.2009.05.006
https://doi.org/10.3321/j.issn:0513-353X.2009.05.006
https://doi.org/10.3321/j.issn:0513-353X.2009.05.006

1052

(EE= A

534 35

[171 )

(18]

[19]
[20]

[21]

[22]

[23]

[24]

IS, TR, UMM, A5 RO Sl TR I T A R T )
Wi [3]. REAPEBEZAAR, 2015, 51 (12): 2255-2262.
ZHOU C B, ZHANG X, LIU B B, et al. The Effect of Supplementary
Light Quality on Physiological Characteristics of Lettuce [J]. Plant
Physiology Journal, 2015, 51 (12) :2255-2262. (in Chinese)
L, TR, B, A5 M) E ARSI B M), B =
FARHEE H AL, 2004,
gk R AR PRS0 HE S IM]. JEaT: REEECE HRAE, 1990.
M, W5 84, RSB, 4. LEDXT/ERIP A U 9 RO R 5T (1],
JT 5, 2008 (2):
QU X, YE F M, SONGI Q, et al. Study on the utility of LED lamp in

41-45.

the field of plant light supply [J]. Lamp and lighting, 2008 (2) :
41-45. (in Chinese)

S5, fTFA K. LEDIGISEAN R G IR oo 11 321 55 f A K
86—89.

MREE, HE

s (1], A7 BE E, 2015 (6
CHEN X X, SHAO X L, HE S L. Effect of different light quality
rations of LED growth of spathiphyllum in vitro [J]. Northern
Horticulture, 2015 (6) : 86—89. (in Chinese)

B, BHSET, SRAE ST 6 TUR R A R IR R 42 R LR (0],
R AR AR, 2008, 19 (7): 1619-1642.

ZHENG J, HU M J, GUO Y P. Regulation of photosynthesis by light
quality and its mechanism in plants [J]. Journal of applied ecology,
2008, 19 (7) :1619-1642. (in Chinese)

kv, X5, 3RS, 6 BUR R AR A) f A Sl A s (1],
HEL A 244, 2005,20 (2) 2 45-48.

DU H T, LIU S Q, ZHANG Z. Effects of Light Qualities on Growth
and Activity of Enzymes in Leaves of Color Pimientos Seedling [J].
Journal of North China Agriculture, 2005, 20 ( 2) : 45-48. (in
Chinese)

G, IRAHER, W R, A AT HLIEAS B S TR e gt gt

J& 11, AR RHE, 2009 (6): 69-72.

[25]

[26]

[27]

[28]

[29]

TANG H, ZHANG Y Z, ZENG Z Q, et al. Research Progress of the

Quality of
Vegetables [J]. Hunan Agricultural Sciences, 2009 (6) : 69-72. (in

Effects of Organic Fertilizers Applicationon the
Chinese)

SRR, FRRRE, 2V R]. AN LED G AT bt i A BIOHUR S 8t BRI
PRI [T, WHLRMOR 2 244R, 2014, 31 (2): 246-253.
WU G L, ZHENG J R, LI X K. Effect of different LED sources on the

quality and yield of overwintering pepper in the greenhouse [J].

Journal of Zhejiang A & F University, 2014, 31 (2) :246-253. (in
Chinese)
F IS5, MR, AL, & LEDWE G HBCR J5 (5 K i R 1 5%

i (3], K24, 2019, 33 (1)
WANG X F, GAOH Y, WU W J, et al. Effect of Light-emitting Diode

112—-119.

Blue Light on Pepper Post Harvest Quality [J]. Journal of Nuclear
Agricultural Sciences,2019,33 (1) : 112-119. (in Chinese)
G, R, AR, S5 O TOR B iR S T AR AL 5
wi (D7, PR A AR, 2005 (4): 176-178, 187.

PUGB, LIU S Q, DU H T, et al. Effect of light quality on tomato fruit
qualities in turning-color period [J]. Chinese Agricultural Science
Bulletin, 2005 (4) :176—178, 187. (in Chinese)

i, K, RIS, & AL ELEDA AN B B G
e Rt B R R Y REVE A (0] B 23, 2011, 38 (4D -
761-769.

WEN J, YANG Q C, WEI L L, et al. Effects of different Red and Blue
LED combination Light sources on photosynthetic characteristics and
quality of Leaf lettuce and Evaluation of Energy Saving [J]. Journal
of Horticulture, 2011, 38 (4) :761-769. (in Chinese)

LI S S, PAN R C. Effect of blue light on the metabolism of
carbohydrate and protein in rice (Oryza sativa L.) seedlings [J]. Acta

Phytophysiol Sin, 1995,21 (1) :22-28.

(FtEst: #wigiF)


https://doi.org/10.3969/j.issn.1008-5521.2008.02.012
https://doi.org/10.3969/j.issn.1008-5521.2008.02.012
https://doi.org/10.3321/j.issn:1000-7091.2005.02.013
https://doi.org/10.3321/j.issn:1000-7091.2005.02.013
https://doi.org/10.3969/j.issn.1006-060X.2009.06.023
https://doi.org/10.3969/j.issn.1006-060X.2009.06.023
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11869/j.issn.100-8551.2019.01.0112
https://doi.org/10.11869/j.issn.100-8551.2019.01.0112
https://doi.org/10.11869/j.issn.100-8551.2019.01.0112
https://doi.org/10.3969/j.issn.1000-6850.2005.04.051
https://doi.org/10.3969/j.issn.1000-6850.2005.04.051
https://doi.org/10.3969/j.issn.1000-6850.2005.04.051
https://doi.org/10.3969/j.issn.1008-5521.2008.02.012
https://doi.org/10.3969/j.issn.1008-5521.2008.02.012
https://doi.org/10.3321/j.issn:1000-7091.2005.02.013
https://doi.org/10.3321/j.issn:1000-7091.2005.02.013
https://doi.org/10.3969/j.issn.1006-060X.2009.06.023
https://doi.org/10.3969/j.issn.1006-060X.2009.06.023
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11869/j.issn.100-8551.2019.01.0112
https://doi.org/10.11869/j.issn.100-8551.2019.01.0112
https://doi.org/10.11869/j.issn.100-8551.2019.01.0112
https://doi.org/10.3969/j.issn.1000-6850.2005.04.051
https://doi.org/10.3969/j.issn.1000-6850.2005.04.051
https://doi.org/10.3969/j.issn.1000-6850.2005.04.051
https://doi.org/10.3969/j.issn.1008-5521.2008.02.012
https://doi.org/10.3969/j.issn.1008-5521.2008.02.012
https://doi.org/10.3321/j.issn:1000-7091.2005.02.013
https://doi.org/10.3321/j.issn:1000-7091.2005.02.013
https://doi.org/10.3969/j.issn.1006-060X.2009.06.023
https://doi.org/10.3969/j.issn.1008-5521.2008.02.012
https://doi.org/10.3969/j.issn.1008-5521.2008.02.012
https://doi.org/10.3321/j.issn:1000-7091.2005.02.013
https://doi.org/10.3321/j.issn:1000-7091.2005.02.013
https://doi.org/10.3969/j.issn.1006-060X.2009.06.023
https://doi.org/10.3969/j.issn.1006-060X.2009.06.023
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11869/j.issn.100-8551.2019.01.0112
https://doi.org/10.11869/j.issn.100-8551.2019.01.0112
https://doi.org/10.11869/j.issn.100-8551.2019.01.0112
https://doi.org/10.3969/j.issn.1000-6850.2005.04.051
https://doi.org/10.3969/j.issn.1000-6850.2005.04.051
https://doi.org/10.3969/j.issn.1000-6850.2005.04.051
https://doi.org/10.3969/j.issn.1006-060X.2009.06.023
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11869/j.issn.100-8551.2019.01.0112
https://doi.org/10.11869/j.issn.100-8551.2019.01.0112
https://doi.org/10.11869/j.issn.100-8551.2019.01.0112
https://doi.org/10.3969/j.issn.1000-6850.2005.04.051
https://doi.org/10.3969/j.issn.1000-6850.2005.04.051
https://doi.org/10.3969/j.issn.1000-6850.2005.04.051

