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Abstract

MHL (metal halide lamp) and LED (light emitting diode) were used to simulate landscape light that
illuminated for 4 hours at night. The effects of two landscape lights on the growth and photosyn-
thetic characteristics of Euonymus japonicas were studied with no light as blank control. The re-
sults showed that the MHL was heat light source, its spectral energy mainly concentrated in the
green and yellow, LED was cold light source, and its spectral energy mainly concentrated in the
red, orange and blue. The leaf surface temperature could significantly increase 2°C irradiated by
MHL at night, and increase only 0.3°C by LED. Plant height, leaf area, chlorophyll and carotenoid
content, chlorophyll a/b were significantly reduced, while relative conductance and apparent
quantum efficiency were significantly improved under illumination of two landscape light. The
shape of leaves tended to be round in the light of MHL. Irradiation of MHL and LED at night could
significantly improve soluble sugar content, lamina mass per unit area, and the maximum net
photosynthetic rate, among which LED had significant effect compared with MHL. Irradiation of
MHL and LED at night could significantly reduce light compensation point and light saturation
point, among which MHL had significant effect compared with LED.
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1. 5|15

FER R[S AT R BRI, &8 s k] 2 i ittt o N 22 (R 6 IR2E AL I 4ESK, LED
TERNHT — RIS E R, TESE SO R R 2 . PIFPRIR B T ROLE B, S8
TENCRE A AR S 7 AEE ROR ZE 57 . &8 ik )XT (Metal Halide Lamp, 8F% MHL)A2TE s L 7)7E
E AP A IR RGBT [2], RGH FII 2B —E AR, MHL £k HEESH i, ik
TSRS, MOR BFRERE AR . K6 M (Light Emitting Diode, &% LED)2 ¥4 i fig B 541k
AR S SR SR, E BAA RO RE . SHOIMRER 3], LED FEA R G T B AR R AT
AR, DA B ABEESS, B TR [4].

ST R B] )T T8 2 e AR R ) S R P /N5, A RIS 1) s KT RESS T I e HE AR B AR E R R 2 7
X AE 2 P A ANR  m . SGRREZENOR . SRR A E A 3 AN TSR R AE KR E . A AR
W 6 A F DL R R 25 B0 [5] [6]; 45 W 2 m e &4 P B A0 3E 1k A S B R R SR 38 i 5 72
BT 5 R B 24 2t o SR P AR 50 B S BRSO, AR 2% 5 KRB A3 B 4% o

47 T (Euonymus japonicus)y Dok Bop J& w4k #EAR, M A aRE, FIOEsifEy, 5™
HAR S, S E SR RSt s, &N SR, (BN HSE U s 2 —, #RE
AL 2 N T g T R SR A AR SR P [ 7], S B AT S ST S A R 2 AR .
BT AT RATR A AR R I ) R, AR LAATT PR R AR, 3 H MHL F0 LED PR AR GRS AT
HRGS, BREPIFPER SOWAT R 4T P K BOCERPER M, B 7 T gk o o T IR R A Y
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PRI FLER (T 18 I I
2. B 55%
2.1 iRBEHHE

6T 2017~2019 4E4E LAY Rl RIS K 2R A N EAT, IR ORFFAE 20°C~25°C, AT 1
T AR SR AR, BRI R AR AE 40 om IORERR, BT L1228 om. T HAR
17 em. 15 20 cm MIAERH, BEAE 15 #i, AN ARER 5 &, BEN B IO R LR BB = 2:2:1,
ZJa AT H LR K LS B

2.2. I

WRYERTHIAE S5 R, T 2017 48 10 A JFR% ] MHL (F56)F1 LED (F%) LS AT % & 75 o7
AT AR, DIARDEAE 2 A X A (CK) . W4T T8 7:00~11:00 Fi%, KA H B4 N2 6
B, BEESHEAR 50 cm, NAREEAS RIS IR A ZR T A6 R 5 B 2 LRRRAE 5 Klux A2 A7 (R A3
S I AR SR R S KT FE R WIS IR EEAE), ANk e 2 4~ 30 W i) LED A1 1 4~ 70 W
B MHL SRIE S, FEES 2 45 )5, Bk B3R Zh T AT 25 T AR A 52 .

2.3. MEIRFRFNGFE
2.3.1. =MATHERNE

UG43 BT R FH O 0 R B 11 (CL-200F Y6 fE B, AUNERMS O E AR A ), 75 E6IREE S 1 m Ik L

770 e He

2.3.2. EKIBFRME

F A FRIBEHLEEL 10 AR, 0 A HRAR 25 B0 20 T 2 A RO BE B, PR AR HE B LG B3
BRI 30 A, Dh—JotlE iR RS, K it AT i, (S IRGE PDF (#4845 2 (LAY, FHIF]
IO A e, THEHAK T, RO TE4EE  Lhm E (LMA)F IS R [8]/ 7 VAT I .

2.3.3. HERENE

WO 2 4F )5, T 2019 4F 11 H IEHY 3 K, 7EA M 5o W KT SO R) 5 SR FH 404 # A8 A (FLIR Systems AB,
Sweden) K RAE M TR, FANACHERAE 7 9K, {HH Flir Tools #44-3E47 BG4, &5k EMGK4E 10
AR EE.

2.3.4. EBIERNE

3 25 B (1 D 5 SR FH T ERRARVE (9] T VA MRS 2 2 IR0 v R P R LL 72 AR L R R AL
3% [10].
2.3.5. e Rz ghZnE

AT PP L5 3 FThaent, furbsid, MAME 7 AEE, FRA LA Li-6400 Y6
HAX(Li-Cor A w], 3 [ )HBEAT ' mi 2 2 (100 58 o I IR 203 DG YR BEE OB B BRI Dy 2100, 1800,
1500, 1200, 1000, 800, 600, 400, 200, 150, 100, 50, 20, O umol'm?s?, M MEAEEEE 3 Kk, K
A% CO, %5 ¥ (400 + 5) pmol-m 2s™%, I (25 + 1) C.
2.4. WRGITHE R

K FH Excel 2010 #E1T 505 48 11 40 #E, SR i SPSS 18.0 H 1) Duncan 64633847 & 2 P 5 2 93 #7 (a = 0.05).
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3. HREHH
3.1. FFRBIRUATHRE D

MHL #1 LED PROGIER EEEIEE 1, MHL B EEH 2 B IR, AMUE ST I
(380~780 nm), A EIMILANEL . EAT WOLHEEHE Py, HOGiERe R fAER 5], &k Ba
BIAER[LL], HAAZouRE e m ek se B E, MBS R . LED RI6HIpK
A EAE AT DL YE I P9 (380~780 nm), f KOG REfE R R EAE AR AR A e Ab, e v K LA
RS R ARG
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Figure 1. White light spectral analysis of two light sources
1. AMRIATAIRR B E S

3.2. BMRIATHEEEEDRFEKBTE

PIFP ST BRI R 2 4F a0 &35 TP AR KRR ASRHE S P28 T IRk 1), 5 CK AL,
2 ANAER R R B TR R A R 3 A, e MHL R R i KR BE T 29.8%, 5K T LED;
MHL BG5S 58 3% =T LED A CK, MHERRE R E ST HE 2 MR, LED HRS T 56
MR EOI S CK BB E 25 t & K/MK A LED > MHL > CK, H 3 ANMbHL Y (A f77E B3 2 57

Table 1. Effects of two landscape lights on growth of E. japonicas
2 1. AASEMATHIRENE B 2P EKIERaE

Rb3E #R&i(cm) HFr(cm) - Fr % (cm) MRS HER(x10"m?)  HHE(Qm?)
MHL 51.57 +5.85b 3.27+0.70c 3.45+0.69a 1.01+0.38b 8.23 + 1.46b 153.89 £ 6.22b
LED 55.37 £10.57ab 4.08 +0.44b 2.76 £0.33b 1.49+0.18a 8.22 £ 1.55b 172.23+7.01a
CK 61.17 £9.07a 4.66 * 0.46a 2.89 £0.34b 1.63+0.19a 9.92+1.97a 126.71 + 4.25¢

[R5 B Ja To AR IR - B R R 22 57 R % (P < 0.05), Rl

3.3. AFRVATIER & B D H R E ARG

PR S IAT YeIR B B 1 R S DUAS R, 78 R i S 30 TR0 0 2 S TR0 R B PR e M AL A O T T P (R 2)
5 CK #itt, MHL fil LED #2335 7 E, Hrb, MHL B FmmE s H CK 2°C, LED 1Y
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it CK 0.3°Co XS HL R AR I PERE ) 12 N TAE L AR B Ferp, i 2 W1, 55 CKOAEL,
MHL A1 LED [ 5 2 8 248 1 vl vERE & B AR B 2R Jorb LED S MM S R RE &S T
MHL, PIAOEIE IS RUAR R 3 R 2 W] T 25 25 57

Table 2. Effects of two landscape lights on leaf temperature and growth of E. japonicas

= 2. AMEATAIRR &5 Do R E L BIERA T

Pl TR 3 (C) HISH L §3 (%) AT HERE(mg-g ™)
MHL 17.40 £ 0.22a 0.35+0.02a 2.06 £ 0.02b
LED 15.60 + 0.30b 0.34 £ 0.04a 2.27 £ 0.08a
CK 15.30 £ 0.32¢ 0.23 £0.03b 1.86 +0.02¢c

34. BRI ARNEFTRFLACRSENRM

MR R AR E bR EERT BT DRDEEREER, HE 3 TR, WHOGIRSER RS T
R a. MHERE b, M RANEHT PREENRIMRKIXN: CK>MHL > LED, i/ 1t MHL Al LED
T[] BRI 48] 35 B AIG 7 P s AN SRS M AR, Hh LED M FRRICRE R E R % KT MHL. 5 CK
AHLL, MHL 1 LED HRS3BEREAK T4k 3R alb, MIPFGIRZ AIEREEZE .

Table 3. Effects of two landscape lights on photosynthetic pigments content of E. japonicas
3. AMENTARENEELIFLEARRIENTM

Jrem HiRH a HHRH b iR B alb KHTH MK
(Chla, mg-g— FM) (Chlb, mg-g— FM) (Chl, mg-g— FM) Chl a/b (Car, mg-g— FM)
MHL 0.36 £ 0.02b 0.11 £ 0.003b 0.48 £0.02b 3.23+0.08b 0.09 £ 0.005b
LED 0.28 +0.03c 0.08 + 0.008c 0.36 + 0.04c 3.27+£0.07b 0.07 £ 0.002¢c
CK 0.58 + 0.04a 0.16 +0.007a 0.73 +£0.04a 3.73£0.09a 0.13+0.014a

3.5. AMRMATERENZERF A AFERNTE

PRFRSOULAT YEIE R B R G I T 48 TP Fa A e, R B A XU 2L Pn-PFD 6
Righ4e, PRIt ESEInE 4. &R ER, MHL M LED MRS 2 455, &35 DP B Kd el B mE
METFRCEYRERT CK, Hri LED U FH&EKIF G EFEE ST MHL. 5 CK AL, MHL 1
LED HESS TREMR I GAME AN s 3 38 N R, H MHL FPRACRE B 22035 KT LED. WA RFIRGH %
R /IMEPN Rday (LED) > Rday (CK) > Rday (MHL), 3 M3 6] T 55 35 25 5 .

Table 4. Effects of two landscape lights on photosynthetic parameters of E. japonicas

F 4 BMERIATABENEEDFAESHHFEMN

i (Piﬁiﬁﬁi*) (chﬁﬁﬁfﬁsﬂ) (Lspﬁeﬁjﬁrﬁ'ﬁs‘l) FRETHE AQY (Rdaﬂjufﬁﬁi-sﬂ)
MHL 5.10 +0.94b 27.58 + 2.34¢ 260.91 + 1.74c 0.0127 % 0.0024a 1.97 +0.08a
LED 6.69 + 0.49 50.77 + 2.42b 331.49 + 1.58b 0.0119 +0.0017a 2.08 £ 0.44a

CK 428 +0.04c 96.28 + 4.19a 366.38 + 6.11a 0.0069 + 0.0007b 2.00 +0.04a
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4. 7ig

SORKT ) BT80SR KA TEA AR, W R AR GG AP & AR FRACHH K B B, S AEK
WAL URR . AR SRR [12] [13]. AWFFT4E T R, MHL fl LED & [AIIES 2 4E )5, BEEFERIKT
A8 Borikker . mr KA, o MHL BT e E0e K, 1A% 7 1.01 A4, BRI
AR EZELT LED A1 CK, M7 %5 B35 w1 LED A1 CK, i8] MHL & 5 fe % 4l & 75 27 i AR AR /N,
AR TR . ot s oo AR 8, B 7 AR R AR R, AR A
He A PERERI LA FEFR[14], MHL 1 LED HESH 5 RE B & 3 M A&7 TP bt 2, BLAH EL CK 43 il & HH 21.5%-
35.9%, AP SFOUAT R A] RE SR B Re e ik A 75 TP i AR 2R, ok LED BES F I A R
# T MHL.

PR ST S5 0 R R EEAN ], MHL 78 ROG 1 A £ Bl — @ I #vE, LED A g, B
AT X AR A - T L B R S AT 25 R, WA R W MIHIL [ SR T T 9L vt X R4 2°C, LED BREHY
FHXTHRZE 0.3°C . M H S AE — s R AT St i S5 R, R 2 B RO, R A2
FEFEE, A S AR [15]. PIRRSORAT S R E SRS A R EE, KRB MHL 1 LED 1R HR S 20t
AT Do B S R — e . R ERTE R S E R PR AR R RERIE[T], S bR
2 5 6B FRANGRR B 48 P A B B A2 [16]. MHL A1 LED R4 2 4E )5, 48 FE AL T H SR 2
3 NZ AR, Hh LED MRS R AT MHL. FHEEE alb AT VE R 5556 68 1 (0 e F 4%
MHL #1 LED f&4 P45 a/b B3 FFAC, EI2RE b BIAIR & & m, AR T3 S nt 5506 1 3k
BE77, FHIEWT OL MHL A1 LED 72181 HE G A B 35 48 s &8 TP W 95 6 AR RE /1 [17].

S I8 28 S It T R A T R Y R R P AR A () R A 18], &5 SRR I R ST RS S i PR T
JEMAN AL ek, BERE TR A R, RWE TR, (HXTBEEGE RS B . ot
AME S R B R T AR S5 RIFH BE TR, SEAME SR, AR 55 6 AR RE T R iR
[19]. Ee4E LB MHL 1 LED % [RIfE 390 B T4 75 o0 7850 6 S0 §506 I AT RS o &
K, XGHHEEK alb KSR . MLk LED, MHL [B5RE S 25w AT Tor w596 rA At
RPN MY A 1R I B =, AR RA R b R 5 25 R A VR I [20]. MHL A1 LED 2 [A]
MRS S5 R T 475 TPk sp el i B T G, 6B RE I mIaR I, 23 e b i o 35 2 v 11 5 A
[21], AHEL MHL, LED BEWE#REATH LA MR AREOCEEE nVETER S B E., X nae2 A
LED 5 Kt itk e i - AR P E DO RIS i b, e TRETE iS5 R 6 & 1R RT3 S Al i A AH [ 11
T, PR AT BFROLEREIA B2 IR mIERI[22] [23]. MHL JGife s 3 ZE RSO TOL M
b, T ESEFIL R R R, BRI TE S A A R0 S FE P I R A AR LED fiK[24] [25]

5. &g

22 ERTED, MHL AHOGEE, el fe i R BEEPESOLME ML, LED A¥WOLIE, Jeikfee B
HYE LR SR AN L A . MHL 2 1R BES i 5 35 42 v 44 75 T I (I THTIELE 2°C, LED RSN iRyt xR
21 0.3°Co PR FCIAT R U AT 435 Ertkim . MR RIE K DL S BRI ARG 5T 1
JRIER T — B . MHL Al LED BT RE R F IR M A H DA M natei &, o R K el
K, M LED Mtk MHL R 53 MHL F1 LED [E5FAE 23T &35 Do st 58 e R fe 4, Horp
MHL Lt LED R 35 . AR SOWAT %475 TUF S AL LA A Fpdh— D B R N A 5T
E&H

bR 2 S PR BHE T (2019) 5 1~8 51 AL SRR T R B R R S R

DOI: 10.12677/br.2021.103039 281 JERZIEERTI


https://doi.org/10.12677/br.2021.103039

Sk

[11  Z#WK, FRE, KA e 2t ST i E X R[] WAk 24k, 2015, 27(1): 57-63.

[21 £FR, =i, A0Hm, MEs, £%. LED. &I &8 s (b AT 18 B B RCR BT U 0], BT LR AR,
2015, 26(3): 90-92.

[3]1 Ry, FEEZW. LED SGIR AN KT 5[], 4T 515, 2008, 32(3): 24-26.

[4] R, AT, R, T, AR AR ER R LK E SO0 RHER L[] MY ERTIT, 2020,
9(4): 415-423.

[5] Z=UtIE. LED JGURX A% 8 A K R OGS OGHE  R A IS A D] [ L2 A 3], Akt s EARL R AR R,
2018.

[6] Naoya, F., Mitsuko, K.Y., Masami, U., Takayanagi, K. and Sase, S. (2002) Effects of Light Quality, Intensity and Du-
ration from Different Artificial Light Sources on the Growth of Petunia (Petunia x hybrida Vilm.). Journal of the Jap-
anese Society for Horticultural Sciences, 71, 509-516. https://doi.org/10.2503/jjshs.71.509

[71  T&a O, 268, Mo, W, sk SRR AR (o KM S Al R R[], B3R, 2011,
31(19): 5646-5653.

(81 HEJ, EIIF, WAL, HFe. DURPEH M AR R T LE L O SRR AR RO A KOG G R[] AR
AR, 2002, 22(6): 901-910.

[0] Z=&4. BUCHEYAEFEEIM]. Jbat EEEE HRAE, 2002.

[10] Kawaguchi, S., Kitano, T., Ito, K. and Minakata, A. (1991) Sodium lon Activity and Electrical Conductivity of Poly
(Maleic Acid) and Poly(lsobutylene-Alt-Maleic Acid) in Aqueous Salt-Free Solution. Macromolecules, 24, 6335-6339.
https://doi.org/10.1021/ma00023a042

[11] PRI, T8 BTG IR AR /A 5 B A [T 4T 5 B8 E, 2015, 39(2): 21-23.

[12] Vendramini, F., Diaz, S., Gurvich, D.E., Wilson, P.J., Thompson, K. and Hodgson, .J.G. (2002) Leaf Traits as Indica-
tors of Resource-Use Strategy in Floras with Succulent Species. New Phytologist, 154, 147-157.
https://doi.org/10.1046/j.1469-8137.2002.00357.x

[13] A&, X, BES, S, BAE, T5& B SEESE R ERH A5 RER 2w 0], £ R,
2012, 32(19): 6033-6043.

[14] FARH, 524k, FLe, 20K, BF, BRCR, . LED #MGHAX RINBE A R i m ], K22k,
2020, 47(6): 1183-1193.

[15] ®hEH, BRI, vk, MRSk, Blr . Bipaxs SAEE 18 LA BR ). 107 K2R (A R BHARR), 2020,
47(3): 193-199.

[16] W, skEDK, R4k, DEER. AREDEE LED SGER 8N E AR K S 3 e S 8 e ma (3], o Bk A
2, 2013, 46(6): 1297-1304.

[17] WA, ERA PVRK, skarZE. SERAXKMEASE S POt A RMAEYE SRR M. EYETT, 2012,
32(3): 354-359.

[18] REAR, KA, WRoR, SR 3 Fh-L R A P SRS HRFIE AT I 28 3R SOG R EUAL[]. AT, 2008,
28(4): 438-441.

[19] EmEs, SEMRE. IR SS6 T AN R R IR BRAR A ' A R 0 ELBCIT 7T [0]. ARl 74k, 2014, 26(1): 48-53.

[20] RAESE. AL IX H T el bR A A Ao 4l T VA PR REAT A LT SE[D]: [ 22238 30]. PERH: PRRR AR LR,
2020.

[21] B WIEXS A T AL A A Ll S e [J]. b R A2, 2007, 23(7): 50-53.

[22] EUL, EHB, EE, KANR. AF B LR R gh i A K KO & R R RE I [0 Wi Rl 4k, 2018,
30(11): 1879-1885.

[23] JHREE, KK, BEE, 28, KR, LA, & LEDAMWLF/NESEAEK IOCEER M) EAE
24, 2017, 53(6): 1030-1038.

[24] Hogewoning, S.W., Wientjes, E., Douwstra, P., Trouwborst, G., van leperen, W., Croce, R., et al. (2012) Photosyn-
thetic Quantum Yield Dynamics: From Photosystems to Leaves. Plant Cell, 24, 1921-1935.
https://doi.org/10.1105/tpc.112.097972

[25] VR4, mfh, BuZE. SCRUN YA KR B R[], B B AR, 2015, 51(8): 1217-1234,

DOI: 10.12677/br.2021.103039 282 JERZIEERTI


https://doi.org/10.12677/br.2021.103039
https://doi.org/10.2503/jjshs.71.509
https://doi.org/10.1021/ma00023a042
https://doi.org/10.1046/j.1469-8137.2002.00357.x
https://doi.org/10.1105/tpc.112.097972

	两种景观灯光源对冬青卫矛生长及光合特性的影响
	摘  要
	关键词
	Effects of Two Landscape Lights on the Growth and Photosynthetic Characteristics of Euonymus japonicas
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1 试验材料
	2.2. 试验设计
	2.3. 测定指标和方法
	2.3.1. 景观灯光谱的测定
	2.3.2. 生长指标测定
	2.3.3. 叶面温度测定
	2.3.4. 生理指标测定
	2.3.5. 光响应曲线测定

	2.4. 数据统计与分析

	3. 结果与分析
	3.1. 两种类型景观灯光源的光谱分析
	3.2. 两种景观灯光源对冬青卫矛生长的影响
	3.3. 两种景观灯光源对冬青卫矛叶面温度和生理指标的影响
	3.4. 两种景观灯光源对冬青卫矛光合色素含量的影响
	3.5. 两种景观灯光源对冬青卫矛光合特性的影响

	4. 讨论
	5. 结论
	基金项目
	参考文献

