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Abstract; Michelia gioii is a precious broad-leaved tree species in China, which is of great value in terms of wood,
fragrance and landscape. In order to further cultivate excellent seedlings and develop and utilize the non-woody
resources, the seedlings of M. gioii were placed under eight light conditions with the same light intensity, which were
composed by two photoperiods (12, 16 h - d™) and four light qualities (R : B=8:1, R: B=6:1, R: B:P: G=
8:1:1:1,R:B:P:G=6:1:1:1, R, B, P and G respectively represent red light, blue light, purple light
and green light). The results were as follows: (1)The growth of seedling height and ground diameter, leaf aspect ratio,
maximum net photosynthetic rate, dark respiration rate and light compensation point reached the maximum values under
the light quality R : B=6 : 1 with a photoperiod of 12 h - d"', while the leaf area and chlorophyll content were the
highest under the light quality R : B : P : G=6:1: 1 : I with a photoperiod of 16 h - d". (2) Compared to the
treatment of photoperiod 12 h - d', the indicators in growth of seedling height, leaf area, quality index, chlorophyll a+b
content, chlorophyll a/b ratio, carotenoid content and light saturation point showed higher under photoperiod 16 h -

d'. (3) The addition of purple and green light into the red-blue light combination increased the quality index of
seedlings and positively affected the synthesis and accumulation of photosynthetic pigments. (4) Compared with the light
quality R: B=8:1, R: B=6: 1 had more potential to promote the growth of seedling height, ground diameter and
leaf, and to improve the photosynthesis of M. gioii seedlings. In conclusion, the light quality R: B: P :G=6:1:1:

1 with a photoperiod of 16 h + d”' demonstrates the higher possibility to promote the growth and photosynthesis of M. gioii
seedlings, followed by the light quality R : B=6 : 1 with a photoperiod of 12 h - d™.

Key words: Michelia gioii, LED, light quality, photoperiod, growth characteristics, photosynthetic characteristics
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PR R 2 A H A& F SR 9, v
A A X EA LR 5t AN TOGIE LED AT
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Y6 & # Photoperiod (h-d™) 36 F ] Photoperiod (h-d™") Y6 & # Photoperiod (h-d™)
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GSH. Himi Kt ; GGD. #ifeif K& ; LA, MR LL. M1, LW. M58 LAR. K SEI, AR/NG 55305 P AL B ) 22 5
B3 (P<0.05), T,
GSH. Growth of seedling height; GGD. Growth of ground diameter; LA. Leaf area; LL. Leaf length; LW. Leaf width; LAR. Leaf aspect

ratio. Different lowercase letters indicate significant differences between the two treatments (P<0.05). The same below.

BT RGBS 15 S i A KB A
Fig. 1 Effects of different light qualities and photoperiods on growth morphology of Michelia gioii seedling

1 ARARERABABTEFEXRYEERESHNERFTEST
Table 1  Two-way ANOVA analysis on growth morphology of Michelia gioii seedling
under different light qualities and photoperiods

B St R M x S JE
ity Light quality Photoperiod Light quality x Photoperiod
Indicator
F P F P F P

R K GSH 8.678 0.001 #* 5.281 0.035% 8.570 0.001 **
MK & GGD 9.085 0.001 s 0.023 0.881 2.947 0.064
A LA 11.136 0.000 % 4.666 0.046* 3.622 0.036*
K LL 6.481 0.004 #* 2.078 0.169 1.729 0.201
55 LW 9.145 0.001 % 2.772 0.115 1.570 0.236
K58t LAR 1.115 0.372 0.465 0.505 1.075 0.387

. GSH. Himii K&, GGD. #ieii K&, LA, A, LL. " K; LW. % ; LAR. MK I, *FR B FEERF(P<0.05);
IR W E X (P<0.01) . T,

Note: GSH. Growth of seedling height; GGD. Growth of ground diameter; LA. Leaf area; LL. Leaf length; LW. Leaf width; LAR. Leaf
aspect ratio. * indicates significant differences (P<0.05) ; ** indicates extremely significant differences (P<0.01). The same below.

Hosseini et al., 2019) BRLL#5 0000, 2456 Kubota, 2009) , AHFFEH ,6R1B 6RIBIPIG J6 /&
B FFHL Y 9 4 K (Sang-Ho et al., 2007;Li &  #% 8RIB . 8RIBIP1G 4R E T & F &L
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RBR. Root biomass ratio; SBR. Stem biomass ratio; LBR. Leaf biomass ratio; R/SR. Root / shoot ratio; QI. Quality index.
B2 ORI B Kot R 32 S 4 i A ) o I e o i i A 52 0
Fig. 2 Effects of different light qualities and photoperiods on biomass allocation and
quality index of Michelia gioii seedling

®2 AEAREREFAPATEFEXYEEYESENRERBNNERFTESNT
Table 2 Two-way ANOVA analysis on biomass allocation and quality index of Michelia gioii
seedling under different light qualities and photoperiods

SR SR HR x I
$ekr Light quality Photoperiod Light quality x Photoperiod
Indicator

F P F P F P
ML RBR 1.356 0.292 0.055 0.818 0.329 0.804
ZEH L SBR 4.143 0.024 * 7.578 0.014 0.632 0.605
it b LBR 4.809 0.014 4.903 0.042 0.964 0.434
itk R/SR 1.206 0.34 0.005 0.947 0.341 0.796
Bl 5% QL 4.337 0.02* 6.485 0.022* 0.126 0.943

7. RBR. &t ; SBR. Z£#& [t; LBR. "t &#H It ; R/SR. it ; QL FiEF%k,

Note: RBR. Root biomass ratio; SBR. Stem biomass ratio; LBR. Leaf biomass ratio; R/SR. Root / shoot ratio; QI. Quality index.

W AR B | o AR R K B L X AT RE
et al., 2012) , #E 1M W & 7 & L4 4EKIE
Ao 3RIB 2L i il 4 i Al bk A K R AR 40
HEN(EMfEZE,2017) , 7R3B S AR #F 41 it 11 il

S 25 51 H A S T A T BR8] ( Keuskamp
AR KA A6 (E B4, 2019)
1R9B 2455 At 1 3 o BAH B 20 85 4 & O i
(FRULIBSE 2018) , AU, RO OB A R B B A
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AFDEBSE X A7 & R ah it ot s G R &

452 )

Fig. 3 Effects of different light qualities and photoperiods on photosynthetic pigment content in leaf of Michelia gioii seedling

x3 AARXREREARTEFAXYELGRESENNARAESN
Table 3 Two-way ANOVA analysis on photosynthetic pigment content of Michelia gioii
seedling under different light qualities and photoperiods

e R e x A
et Light quality Photoperiod Light quality x Photoperiod
Indicator
F P F P F P

-4t 2 a Chl a 4.521 0.018* 99.210 0.000 #* 14.429 0.000 **
4% b Chl b 5.955 0.006 74.185 0.000 #* 15.347 0.000 %
425 a+b Chl a+b 5.207 0.011%* 94.879 0.000 ** 15.399 0.000 **
4% % a/b Chl a/b 0.185 0.905 27.461 0.000 #* 1.414 0.275
K% M & Carotenoid 4.790 0.014* 143.678 0.000 % 16.389 0.000

7. Chla. M%:% a; Chlb. %% b; Chl a+b. H4:2 a+h; Chl a/b. H4% a/b Hff.

Note: Chl a. Chlorophyll a; Chl b. Chlorophyll b;

PRl (128 545, 2019)
WS 0 g0 X K 4 i
(Herndndez & Kubota, 2016) , ARG 286
AR ORI T S
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Fig. 4 Effects of different light qualities and photoperiods

on P, in leaf of Michelia gioii seedling
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Table 4 Effects of different light qualities and photoperiods on photosynthetic characteristic

parameters in leaf of Michelia gioii seedling

St S SEUNEPAES: & W IV R i 4< T A JeAM R
Photoperiod Light quality A R, LSP LCP

(h-d") (pmolCO, - m” +s")  (pmolCO, - m”® - s™) (pmol + m? + s (pmol + m? + s

12 8R1B 2.46+0.15h 1.1£0.12a 314.39+92.28cd 11.66+5.16a

6R1B 3.38+0.08a 1.32£0.23a 257.68+48.51d 12.38+4.54a

8RIBIPIG 2.56+0.12h 0.14£0.02¢d 677.13+128.76a 7.89+1.49ab

6RIBIP1G 2.05+0.08¢ 0.420.11be 324.08+20.61cd 8.13£0.61ab

16 8R1B 2.38+0.1b 0.390.17be 411.01+35.58bed 5.73+1.61b

6R1B 2.52+0.17h 0.64+0.23b 563.17£192.17ab 8.75+0.38ab

8RIBIPIG 1.97+0.21¢ 0.08+0.00d 444.54+23.27be 8.25+1.09ab

6RIBIP1G 2.57+0.22h 0.55+0.22b 388.99+28.81cd 10.93+3.28ab

He AL, REOLERE,; R, BETIEEE,; LSP. LR A ; LCP. JeaMEri, TR, AR/NG FREFR R AL 7] 22 5 2
(P<0.05),
Note: A

same below. Different lowercase letters indicate significant differences between the two treatments ( P<0.05).

Maximum net photosynthetic rate; R,. Dark respiration rate; LSP. Light saturation point; LCP. Light compensation point. The

max *

RS ARAERERAFAHTEFEXRYERESHESHHINBERTENN
Table 5 Two-way ANOVA analysis on photosynthetic characteristic parameters of Michelia gioit
seedling under different light qualities and photoperiods

- S St JEI x G
ity Light quality Photoperiod Light quality x Photoperiod
Indicator
F P F P F P
RRENEGHEEA, 25.985 0.000 % 16.741 0.001 ** 24.239 0.000 %
I P R R, 31.401 0.000 % 24.200 0.000 #* 10.317 0.001 **
SEHE AN LSP 6.455 0.005 ** 2.445 0.137 8.732 0.001
JEHMEE S LCP 0.866 0.479 1.902 0.187 2.856 0.070
MR SE T MR A K, 8 MO A, 16X o R BERARG  Meb KALE P2 (1], SRRl
L,
6RIBIP1G Y I8 4 P AT 75 T 3 S 401 1 A K KR, 51(6) : 056-662. ]
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