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Effects of different LED intensities on the physiological and
biochemical characteristics of oil-tea camellia seedlings
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Abstract: The soluble matter content, endogenous hormone level and antioxidant enzyme activity of oil-tea camellia

seedlings treated with different light intensities of LED composite light (10% red lights + 90% blue lights) were mea-
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sured and analyzed, and the difference and change rules of physiological and biochemical characteristics of oil-tea camel-
lia seedlings under different LED light intensities were explored by taking two-year-old cutting seedlings of ¢ Changlin-4’
Camellia oleifera as test materials. The results were as follows; Under the light intensity of 100 pmol + m™ « s, ZR con-
tent and POD activity of oil-tea camellia seedlings were the highest, while MDA content was the lowest, but the content
of soluble sugar, IAA and GA were also the lowest; Under the light intensity of 150 pwmol -+ m” « s™, ABA content of
oil-tea camellia seedlings was the highest, furthermore, the soluble protein content and SOD activity were the lowest;

2

Under the light intensity of 200 wmol « m™ « s, SOD activity of oil-tea camellia seedlings was the highest, but POD ac-

-1
>

tivity was the lowest, furthermore, the MDA content was the highest; Under the light intensity of 250 wmol - m™ -« s
the soluble protein content, soluble sugar content, free amino acid content, IAA content, GA content and CAT activity
of oil-tea camellia seedlings were all the highest; Under the light intensity of 300 wmol + m™ « s, the free amino acid
content, ABA content, ZR content and CAT activity of oil-tea camellia seedlings were all the lowest. Compared with
- s LED composite light (10% red lights + 90% blue lights) , which is more conduc-

other treatments, 250 pmol + m™

tive to improve the physiological and biochemical indexes of ‘ Changlin-4’ C. oleifera seedlings, is the ideal light inten-

39 %

sity to cultivate seedlings of oil-tea camellia.

Key words: nonwood forest science, seedling, soluble matter, endogenous hormone, antioxidant enzyme

R Y A K R BB EE NIRRT
Z—, NP AE K K E (Zavala & Ravetta,
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2016) AR TR E W, MY JRATESE N
G N 0 o R B NS U B U R E I T 7 g T
o R AR R AR AN RO R (R A, 2003)
Jtomilnm, MY W i M EE i R AR N AR R A
A RAEAR (Matos et al., 2009) . 't 5wl 55
HR 2P A G IR B A ) e 89 Al o B rp
JER T — RGP B, s M TE R R 58, 15—
S U FE N BB B I TR I 9% 1 AR, D20 3 P 4R 0T 4
143 3 (b5 05 FIBRAE SR ,2008)

2K ( Camellia oleifera) J2& 3K [E mg J5 b X H %L
(Y AR AT | 2 T 5 D ROR AR 2 — T
oA TR E R 5 X, o R AR
FEANEANG N R MYEA R B, B8RRI
BET CREF AR AR, 2012) o SEAR SR, B 5%t Il 4%
b B R B R B AL AR AR T A AL UK
G RN W PSR TR AN TR N I N o |
I, R AR C Tk R M@ ok, Tk
REMA T HACEN R, ARBHEBRRT
LED S Bx i 48 1 A= K 52, JF 0 18 ) 17 iE A
KR4S A R E 0 RGBT L (kAR

4 2015, 2B 3L BZE 2018) , ASHFST 2 AE T I HF 5T
BYHERE DL LED 2039 1 2 9 =56 B, #F 5
LED ARDGSRXT < KAk 4 5 0 25374 1 nT i
J it R 3R KO B A T A A Y 52
me, LARASR S B OB s B R A 5 S H
PR

1 MeE 7%

1.1 #RFR I8 it

R T 2017 4 4—6 H 76 FE ARG 3 $4 7
MOV BIFZE B AT o MCHIE VT4 T LU MOl i i R A
B O A K foH: HLAR A AR — B B AR A
KAk 4 S B (B &2 13.9 em, MR 2
2.57 mm) AR I AR B RS R B A T
(TEE PO K ek t) WERE (1T 42 14 em x
B 1L em) W AR TR 36 BR, T 3 K, MMUE AR
P (W A AE) . 4 4 B IR IEFT O IR AL
H, LED AT 204 F RIS 0% BB A BRA 7], 280
LT LED W I K 661 nm, 2F 58 19.7 nm, {4
4 0.993, 5Ot LED W {H i K 454 nm, 2 58 &
20.1 nm, (21% 0.982, LILED 2L 1 : 9 E 56
JOGTR, % B L1 (100 pmol - m? + s') (L2 (150
- '), L3(200 wmol -+ m? - "),

pwmol + m~
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FEUL AT . LED S [RIDGHE X 2% v AR B0 AR AR 9 52 0 1601

14(250 wmol - m™ - s™) A1 L5 (300 pwmol + m> -
s S FPANREDGIRIEAT AR, IR AR O AR A5
HhEBAAEEA IR E TR Ly, AR SO0
DR T) R 2 AT, G R [ 34 12 h - d7(6:30—
18:30) , BB E(25+1)C, FHFRBNE 60 X
(6 A 3 H)BF#EATAH IR AR Al E
1.2 $54RiMNE

FAL BN RC 12 %R (B ER 4 8k kR
TR LSS 2~ 3 Frod 383K T34, By i dn 22, H
T 532 —RKFEFRELO.1 g 22N 2 mL ¥ O I
HGH AR A T, SR 5 5 A -80 CUKARRAF# H

TP EE & U  E E R  a  ATE
PERE S B MDA (9 B8 ) & & SOD (G A1k Wy 1
1L ) 16 PE \POD (i A AL Wil ) 15 1 F1 CAT (3 48
TR ) 15 P 00 R 4 W H AR A R W (95
M, H D) AR A R S AT I, TSR AR
B0 R 2 T W VA AR 1 O R & (K-
SP-2-W) (B2 (AA) & & I 3 f) & (AA-2-
W) A AT PR B iR & (KT-2-Y) MDA i
& (MDA-2-Y) .SOD {7 & (SOD-2-Y) .POD i
& (POD-2-Y) A1 CAT iX 7] & ( CAT-2-Y) , HAk
BRI 25 5013 2 IR S U BH 2R AT

IR E TAA (M| L FR) (GA(JREEEK) (ABA
(Wi7&mR ) A ZR ( E AR ZEAL ) & 7R ELISA vA7
FE LIRS TAEZ G AR K258 1
1.3 #iEA 12

A Ak B RS B B BE LECRE 3 W, R
Excel 2007 1 SPSS 11.5 # 4 %F #0 9% ¥ 17 48 1143
Mro RHHIHZE (one-way ANOVA) 1 Duncan ¥ 3
T2 B EERR,

2 HEREHAH

2.1 LED AREEXMMFHTAFABAEIRSE
A

LED A[R] s b 2 R v A5 0 v 0% m i v 2R
P11 £ B ' 5 1) 1 o & B0 Ry % — T — e 1) AR Ak
LA B RIMA T R TA M E A SRR K, A
5.058 mg + g, WE KT L2 Al L5 b3, 1.2 4bFH i
NS LII3 M LS bR E R AR H(F 1),

Table 1

LED A [R] G55 A0 3Ry A5 1 i F 08 RT3 P b 5
ZEFARDE 1A T R, L A N/ ),

B LED JG5m iy 38 m, 3 25 05 ik A 09 1% 25 &
FER Ot SR SR IR Se T R S R AR G AR A
LS Ab BRI AS B O Ui B A R R A i Ik, K
12.131 mg « g, B EMLF H AL BE; 14 ZbBE T 5
5, A LS AR BRI 1.35 £%; L1 ~ L4 Ab P[] 22 A I
F(F 1), LED AFEDJEiRAFE FIMZR it A MDA
i SRR R S T AR A AR b L Ab
HUR VM AS E M - MDA & & 5%, 4 25.518 nmol -
ol BT HAb AL, 13 AR B, Ok o 12
AFORE IR LA AT LS B (R 1),

# 1 LED ARPEEXSHEFEM Aty RE 2R
Effects of different LED light intensities on soluble

matter content in leaves of oil-tea camellia

nEHEE O MR U R o
Kb R Soluble Soluble Free amino MB N ;
Treatment protein sugar acid (nmol - g
- B - ol *
(mg-g')  (mg-g') (mg-g") 8
L1 4.724ah 17.862a 14.472a 25.518¢
L2 4.469h 20.232a 14.857a 31.483a
L3 4.696ah 19.025a 15.765a 31.524a
L4 5.058a 20.922a 16.341a 30.161ab
L5 4.550b 18.894a 12.131b 27.088ah

I AN FREFRIRERRE (P<0.05), K,
Note: Different small letters mean significant differences

(P<0.05). The same below.

2.2 LED ARGEEXNMFZFEHTRFARERIZSEN
=AU

LED /A [A] 5 5 Ak 37T I 2% 1 - 7 1Y TAA
GA 7 i 4B 5t 3 09 3 I S A 3 B i e Tt s R
B8 AL i B L4 Kb B R S A5 1 vF R B9 TAA AN
GA #H iy, /Wl 56.637 F17.967 ng - g,
Fm T HAB AL R LS L3 Ab B, BT
L1 A1 L2 &b 3 11 4b PR &A%, 2 50 Sk 41.475 F1
5454 ng - ¢! 52 MR ARBE(FK2) .

LED A [FDGoR AN A ¥ i A7 ) ABA 5 5
I i P 8 Tl R 3 B B S T v R BRI G AR Ak
G L2 A FE TR VA H I R ABA iR, O
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77.789 ng - ¢ L1 Ab PR Z | i 3w T HAb Ab
HKRE L3 f L4 AbH, B T LS AbHi(E 2) .,

LED ARG 3 AR #UN A i 1Y ZR
I ' 5 114) 398 00 A 2 R S 3 T AR I ) A At
L1 AbBE R A A9 ZR & B s, 0 8.006
ng - g, WEET LS AL 1214 kb HjE] 22 F R
BE(E2),

R 2 LED REEEX I E A MR EK T RIR0E

Table 2 Effects of different LED liht intensities on endogenous

hormone level in leaves of oil-tea camellia

fbam ERE IR R TR FARREEA
e IAA CA ABA 7R
(ng-gh) (ng-g") (ng-g"')  (ng-g")
L1 41.475¢ 5.454a 73.493¢ 8.006a
12 42.599¢ 5.670a 77.789¢ 6.457ab
13 51.390b 6.655b 68.246h 6.633ab
L4 56.637a 7.967b 63.044a 6.745ab
L5 52.289h 6.643¢ 57.292h 5.888h

2.3 LED AREGEEXM MFEM RS UEEEN
=AU

LED A[R]E5R AL HE R il 25 0 0 P A AL g
T 1 47 16 D' e 1 3 T A 2 B - T - R AR b
(K 3), L3 AT M ) SOD i M i
K,ik 470.202 U - ¢ ik L1 Fl L4 Ab3g ) i 2%
T L2 AT LS B 12 AhBREAR, 5 LS Ab#iE R
ENTE N

LED A [F] G5 AR 3R V25 ¥ 79 POD I 1
ZHALEE L AT e, L3 AN RAL, 14
ALBETR M ZE I R CAT i MERcR, b 425.192 U -
gl BEE T H AR, JE LS AP 1.75 f55 LS
AEFRRAR, 5 L1 L2 L3 AbF 2 AN 3

3 itk
3.1 LED AEEEMMEHATAEELMT AN

a2
ATVA VAR R AR R T AR B AR B 2

< 3 LED AREXMZFEM FiEXEE RN
Table 3  Effects of different LED light intensities on

antioxidant enzyme activity in leaves of oil-tea camellia

k=R taY] UKz Fuk:¥ia
bS] 15z AL it A A il
Treatment SOD POD CAT
(U-g") (U-gh) (U-gh)
L1 463.684a 32.508a 281.962b
L2 376.174b 29.171a 277.120b
L3 470.202a 29.126a 316.672b
14 450.083a 31.872a 425.192a
L5 396.827b 29.777a 243.443b

—, S BT R YIAEE (S0 ,2013) , A
W R I, Kbk 4 5 st v RO &
HBTE 100~300 pmol « m™ - s 658 I [ PN Bl G 5%
A3 T AR 26 B0 SE T R AIG I AR At B, 7
250 wmol + m™ « s FER AL H N oK, UL E —
63 B P 38 2438 TGSk RE UG 12 0 ¢ KAk 4 5 il
AU A ATAEE R G BRSNS EAE (2017)
Xt 4 0k 1 5 B ( Hemerocallis cv.) MR BESE (2017)
XELK ( Lagenaria siceraria) BIMFFT 45 R —2

LT R A P AR N — 28 T A AL A,
WY AERKEE A REEWER(EsEmED
1£.,2014) , AU A, KK 45 WA A
AL EMERE & 5 7E 100 ~ 300 pmol - m? - s EIR Y
FEL PN B G5 Y 18 I AR 3R I Se Tt IS BRI Y
ARG TE 250 wmol - m? - sTOGTRAN IR A,
Ul BAE — 22 D658 0 B P9 Y 42 = R e 05 1t
RO 4 T AR O R AT R, S MO A
(2017) %t 51K | H 855 5 (2000 ) X 4 80 A it
( Dendrobium nobile ) . 58 T 8% % (2011 ) X H %
( Spathiphyllum kochii) J F & %5 (2011) X it F
B E ( Lactuca sativa) BIWF5T 45 R—34
32 LED ARAEMHMZEREUEEERRZ
B S ER RN

SOD ,POD Fll CAT /211 ¥ {4 N & 22 1) 1 45 1k
fitf , BENES AN WA B AT 76 5T BRI B 38 o i o =
A TE A SR, R G0 A 0 AR Ao ARk, R T R B i
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ZEVt AR LED AN [R]GHE XTI 2 1 AR B A AR YE AY 1603

B3, R 5 A ) A K & E (Foyer et al.,
20165 Z{EAF,2017) , HI2, P A A0 EEAR XI5 B T
ATEPES, BE A I PR AN W RLR R B 1
FALFREE k23 B 4R v (2R TS5, 2013 £ o7 £ 45,
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IR(RIESE 2013 ; XNRTES 2015) . AT A,
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AR B 7E 150 pmol » m™ - s, K
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it , UERHHT A AL N RE AR 4 i A 4 4 oY
R T A, TR 2o ST R B 8 v Bl DY i 1) 388
‘K4S WA SOD  POD I CAT {6 1 e Tt &
Je BEAR, T MDA 5 H 32 W R A1, U B B 4 65 1 AN
Wr T, A AR N T 1 SR 7 A S BR R B — A3
AOVA7 , B 245 A8 A ) e K ik T AR (R AR A,
2003 ; 58 K#4,2013)
3.3 LED AR} EXMHFHNFERZESEMNF M
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TAA FIl GA 7 it Bl G 3% 19 B4 i Sk 2 3T+ & )5
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DGR 3G SR S 2 5 AT A AR R #5100, 150
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4 i

SHAMANEEA I, LED 2035 1 2 9 546 250
pmol - m™ « s EERAN A K AR 4 5 AT
AR AT o AT TR A
FEMR o TAA FriL GA &A1 CAT i 14, SOD Fl
POD iR , H ABA &8 F1 MDA & 401K,

VLA LED 2135 1 : 9 Z4 56 250 pmol - m™ - s
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