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Abstract: In order to improve the leaf color and optimize the facility of cultivation system of Aglaonema commutatum
‘Big apple’ , its hydroponic seedlings were used as the test material in this study, six light qualities (white light, R :
B=1:1,R:B=1:2,R:B=2:1,R:B=1:3,R:B =3:1, in which R and B represent red light and

112 h - d') were cross cultured to determine the growth

blue light, respectively) and two photoperiods (8 h - d
amount, biomass, soil and plant analyzer development (SPAD) value, anthocyanin content and leaf color parameters
(hue value a” , hue value b" , luminosity L.” and hue angle h* ), and to investigate its response to red and blue light
qualities and photoperiodic interactions. The results were as follows: (1) The dry weight and fresh weight of A.
commutatum seedlings treated with LP11 (R : B=1: 3x12 h - d"') were the highest, which was most conducive to
plant growth and biomass accumulation; followed by LP5 (R : B=1: 3x8 h + d") treatment. (2) Under the same light
quality condition, the SPAD value of 8 h - d" photoperiod was higher than that of 12 h + d” photoperiod, the
anthocyanin content of 12 h + d”' photoperiod was higher than that of 8 h + d" photoperiod, the SPAD value of LP11
treatment was the lowest and the anthocyanin content was the highest. The leaf color parameters a” and b* of A.
commutatum cultured in 12 h - d”' photoperiod were higher than those in 8 h + d”' photoperiod, and the value of h™ was
lower than that in 8 h « d”' photoperiod. (3) The principal component analysis showed that the LP11 treatment was the
most effective in promoting the growth and leaf color improvement of A. commutatum. In conclusion, 12 h + d

photoperiod is more conducive to the growth and leaf color change of A. commutatum, and LP11 treatment is the best

43 %

combination of light quality and photoperiod.

Key words: light quality, photoperiod, Aglaonema commutatum, leaf color parameters, pigment content
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Table 1  Effects of light quality and photoperiod on growth amount and biomass of Aglaonema commutatum

Trgfem ( rISan) ( EXK) <F g ?g LB RB SB R/T
LP1 27.15£0.22g  22.00x1.15de 3.24+0.25h 0.25+0.04e 0.15+0.01cde 0.39+0.16a 0.46+0.16¢  0.72+0.47b
LP2 28.73x1.16efg  20.71+0.25¢ 4.56+0.23¢ 0.34+0.04de 0.13+0.02e 0.20+0.06¢cd 0.68+0.04a  0.25+0.09b
LpP3 31.48+1.53be  23.03+0.89cd 5.66+0.15f 0.47+0.02cde 0.21+0.02b 0.22+£0.01bed  0.56+0.03abc  0.29+0.01b
Lp4 34.03£0.65a  24.93+0.97bc  7.08+0.18de 0.51+0.07abed  0.29+0.0la 0.17+0.02d 0.54£0.0labc  0.20+0.03b
LP5 33.64+£0.99a  24.05+0.67bc 9.46+0.57b 0.67+0.06ab 0.22+0.02b 0.24£0.02bed  0.54£0.03abc  0.31+0.03b
LP6 31.32+£0.63cd  20.67+1.30e 4.42+0.40¢g 0.41+£0.04cde  0.14£0.01de  0.26+£0.07bed  0.60+0.08abc  0.36+0.13b
LP7 30.88+0.59cd  21.90+0.43de 5.73+0.40f 0.33+£0.41de 0.21+0.02b 0.33+0.02ab 0.46+£0.02¢  0.49+0.04ab
LP8 29.40+1.19def 21.85+0.40de  6.39+0.45ef  0.44+0.02cde  0.19+£0.02bed  0.30+£0.02abc  0.51£0.04bc  0.43+0.04ab
LP9 33.42+£0.96ab  25.21+1.00ab  7.09+0.18de  0.55+0.03abed 0.19+0.02bed  0.20+0.02¢d  0.61+£0.03abe  0.25+0.03b
LP10  32.14+0.8labc 21.24+1.24de 7.63+0.46d 0.65£0.06abc  0.20+0.01bc 0.33+0.02ab 0.50+0.05be  0.48+0.03ab
LPI11 30.71+1.18cde  26.11x1.11a 11.34+0.48a 0.76+0.06a 0.23£0.07b  0.29+0.06abed  0.49+0.14bc  0.41x0.13ab
LP12 28.00+1.49fg  21.63x1.41ed 8.47+0.40c  0.52+0.06abed  0.15+0.02cde  0.22+0.07bed  0.63+0.09ab  0.30+0.12b

. LL. M LWL BF5E
5 (P<0.05), T,
Note: LL. Leaf length; LW. Leaf width; FW. Fresh weight;

FW. {5, DW. T ,; LB. 'tE; RB. f#E; SB. ZXHt; R/T. WE

DW. Dry weight;

. RIRUNG 7027

LB. Leaf biomass ratio; RB. Root biomass ratio;

SB. Stem biomass ratio; R/T. Root-shoot ratio. Different little letters represent significant differences ( P<0.05). The same below.

x2 EREAHREZEEAMEWEEKE.
EMENNERFTEST
Table 2 Two-factor analysis of variance of light quality,
photoperiod and their interaction on growth amount

and biomass of Aglaonema commutatum

JLIE x L JE

. e . fﬁ}%]liﬂ Light quality x
Ak 3 Light quality Photoperiod gt qualtity
Treatment Photoperiod
F P F P F P
LL 19.889 0.000* 0.788  0.384 11.754 0.000%*
LW 16.178 0.000# 1.730  0.201  7.503 0.000%**
FW 179.678 0.000%* 270.808 0.000%** 14,990 0.000**
DW 8.420 0.000% 5556 0.027* 0.050 0.998
LB 13.630 0.000* 0.151 0.701  7.664 0.000**
RB 4.016 0.009* 2507 0.126 3.211 0.023*
SB 3.746 0.012* 1.447 0.241 1.520 0.221
R/T 3.508 0.016* 0.520 0.478 2.155 0.093

T o3 ) FR B35 25 5 (P<0.05) AR 23 22 57 (P <
0.01), T,

Note: * and ** indicate significant differences ( P<0.05) and
extremely significant differences (P<0.01). The same below.
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T SPAD (R IR 4 F ok L RE it i SPAD {H
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IET*HHJJEﬂTH%é%ﬁﬁ%%%%‘%ﬂﬂm 1) 3 Jin
MG, ¥ 5% 50 d, ANEIDEFALF H LP11 Y
MM s e R S| m&Ees, T
100.95% , Hk & 1LP4 AbEE RIRD B0 JAE (A R AT &
TN T 98.92% ; LP2 \LP5 LP10 &b iy 4 Jif 2ot
RAOET SRR IR 20 d REARERIN, k5
TR LP6 LP12 Ab AL Bk B e R
i BERT R AR LSRG S BRI (B 2) .
2.3 AERERS AT HEMEM R B SR
2.3.1 REVRR RA B m THMES R R E A
o MR 5 ATAL, S [RGB ) F e R (A
LY AHIE o O Db AR A b 577
WEES EOEMHECEMARE, 8h - dDEH
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&3 EREAHIHEME SPAD &,
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Table 3  Effects of light quality and photoperiod on SPAD

value and anthocyanin content of Aglaonema commutatum

JerA Juli

Trtﬁl%?ent Photopeﬁiod Ligr'u SPAD (n1gAFg,1)
(h-d") quality
LP1 8 w 20.26+0.46a  3.70+0.60d
LP2 8 R:B=1:1 17.46£0.62b  4.90+0.53c
LP3 8 R:B=1:2 15.65+0.5lcd 5.13+0.61c
LP4 8 R:B=2:1 11.22+1.04e  6.17+0.60ab
LP5 8 R:B=1:3 14.72+0.79d 4.73+0.61c
LP6 8 R:B=3:1 16.37+0.60bc 3.00+0.40d
LP7 12 w 19.38+0.96a  3.73+0.60d
LP8 12 R:B=1:1 16.47+0.62bc 4.93+0.35¢
LP9 12 R:B=1:2 15.42+0.68cd 5.53+0.51bc
LP10 12 R:B=2:1 10.62+0.57ef  6.30+0.60ab
LP11 12 R:B=1:3 9.74+0.70f 7.03+0.45a
LP12 12 R:B=3:1 15.59+0.56cd 3.73+0.65d

:: SPAD. SPAD fH; AC. LK &R, T,
Note: SPAD. SPAD value; AC. Anthocyanin content. The same

below.

x4 KR GEABREZEERAXNHEMEN
BERSENNERATESH
Table 4 Two-factor analysis of variance of light quality,
photoperiod and their interaction on pigment contents

in Aglaonema commutatum leaves

) ) e Light qualityX
L/
N@ b7 Light quality Photoperiod Photoperiod
ame
F P F P F P

SPAD 129.295 0.000* 36.902 0.000* 9.678 0.000%**

AC 26.393 0.000* 10.860 0.003* 3.759 0.012*

T EAE 2" b MR e, ARG T,
AN TR FE R Bt AR AE 2™ b Y s [R]
FEFAEZE S FEAHRIER T , 12 h - 476 E HAb B
A E R EAE 2 b & T8 h - AR
Wiy, HLRD ok B A 2 R BI/MK IR A
LP11>LP10>LP9>LP5>LP12>LP4>LP6>LP8>LP3
>LP2>LP7>LP1 M B F AR b™ K F] /)
WYk LP11>LP5>LP12>LP6>LP10>LP9>LP7 >

LP8>LP4>LP3>LP2>LP1, 7EAHEEE T ,12 h -
d SR A B RO B B R @A A b BN T8
h - A AL BT A R R AR A h T ARG
SR B AT AR @A b
INERAK IR A LP11<LP10<LP4<LP5<LP12<LP9<
LP6<LP3<LP8<LP7<LP2<LP1,LP11 4b B M F
A hT AR, R 5 fe R R (400 <
h* <75°),

232 REEM EAMA L ZHR K A%
R EFEH E£5H BT AL 56 XL
R I 250l 2R (3R 6) R A g ot T Ol
AR KO 5 < S JR 3 A2 AT 6T REL I 5 i e 2
SR AR, AT L 6 BT O R RO BT x Ot
JAASE BEAE XA B iS5 L a” b
h ™ B S P B 35 (P<0.01) , T 4 6 BE (. o i 5%
M Y5 AN B I ( P>0.05)

24 M EEYE MR BEREMHFEESH
RIHEXES TR ER S 5

241 MMEAMF TR EF S ERrthRESL
Keymk b HMMEAYR A ARS &
FE B S RO AR AR G L B S i
Fe AR BB IEAROC, SR E o B R OC AR
ZB0U0r 510 0.714 F10.606 ; HLH F M55 51 8 ¢
o OME AR T R R EA, 5
JEAE L™ FVE R A b 5 I 2 7R OC ML 5 T E A
Y S L 2R E R, SHaRTT
i OAE 2" FEAE b 2B EAAE A
SPAD {5 T8 fif & mtaE Ik fEORE &,
FRAE a" FNE AR b ™ 2 28 A OC, SR L
FEJEMA L R EIEMC(ERT) .,

2.4.2 AR MR et & RAR K IR AR G £
BRASH TR 12 A H8hR B9 32 B4 4 AT 45
(£ 8) EH, AT 3 A 35 1Y 5T Bk 4 5k
63.645% . 12.266% I 8.808% , 2 F 51 #ik % ik #
84.719% , N R WIIX 3 255 485 T DL S i Ji 4
b B 4 R A5 8., AT AR Ik 12 AN BRI 4 A
XFAS[R) b BN ORLRD B KR B RO EAT 25 A T
M IOFE& G EHRIFTRENFEEATES,
A 55 T8 bn B bn A SRR AR 1) £ {8 M A& BRI 4 A
PIARIEARME (X,) , ATAS EDH AN A KR B hR 19 3
NFERSH I 12 SR LA G H B F, =
0.231X,+0.253X,+0.352X,+0.329X, - 0. 144X, -
0.330X,+0.276X,-0.347X,+0.336X,+0.290X ,,+
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T, 0 32 B0 A5 40 RN A N ) A R AT R AN, 4
HOFLRD G A KR B RBLPEAN BRI F=0.751F +
0.145F,+0.104F, , 7138 AS [A) b # R KL 52 % A= K
REWROLE G VRN AT 43, o0 (H 8 = ROoR AL # T
HUE R A K R BIRBM G, ARBFoT s RN,
FEFTA AR LP1 WA K R B R BLEE A I 15
gy, LP1 AR K& B AR DLEE A PEH A5 70 5 1%
H AT UL, 6 B SO R 22 BAE R LP11(R -
B=1:3x12h - d") ABEXHE M AR EE
BRI (R 9),

SPAD values of Aglaonema commutatum leaves under different light qualities and photoperiods

3 A
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JGFR B X 0 1) 52 W) B 2 A ) 1) A A i
W ARBEIE A BOGT B 35 52 M LT e A i A
7R =QINEAE - iR DO i i R EN S0 A
FLOEMEDERT DR 12 h - d7 R A
B PEE 8 h - DA RMER, 512 h -
AW A R T N (Raphanus sativus ) 411 1 &
H T HE AR R AT HRIE & — BUR (X ORI 22
1,2016) , X Al BESEA A AR )0 H IR J 1 i 5K
AN SER S S AT DL AR 06 R g T Sy
DI T (kT 45, 2022) |, 42 2R A 9 5 i R 2L
5 JE A A i 2 B AV AT 0 1) S D' BB e AL B3R
fd 0 5% A BE T B AR, DA -3 S5O Bk A ) 8 11
2550, LLEECTAN R 20 A YR 2 2R 5 PR R 8
AP R, AS TR 213 56 BT e b 5 AN [R)D' JR 0 22
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Fig. 2 Anthocyanin contents of Aglaonema commutatum leaves under different light qualities and photoperiods

HAEMESEY AR EOZCRAR, 8 h - d' )
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h1c 3 i fcRE AR R R AE Y B LR L AR TEDE
JEORHAE 4 6 A AR FH 0 52 i AN [R] 21 ' A 3 A
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FOLG RS T Aot 3 (B LA,
2023) . WICMAELE R R R, HOE R S
T 7 15 38 O AN GIE T B die KOG A 2 R0OR S5 &

F ORI T H A B8 G YR (Gao et al.,
2020) ;6 RS0 T A IE BOC IR, fE A F 40 i 43 24/
AR (Liet al.,2020) , R, HLD 504 9 2 76 W5
Lo A9 e s G R T LA B R A B e &,
32 kBR AP EEHRFaESENHEN
=AU

ARG Y B B () AN ST 34 I 3 R R T R
MR SPAD {E AR Ak, Ho 9% 8 h - A BRI 2%
A RO R SPAD B f & . SPAD fH 5 M4t %
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Table 5  Effects of light quality and photoperiod on leaf color parameters of Aglaonema commutatum

b BIEE(E L O AHE 2 TAHE b O EfE ¢ s b
Treatment Luminosity L" Hue value a” Hue value b” Chromatic value ¢ Hue angle h”
LP1 35.62+0.80a -5.71=0.12h 11.52+0.29¢ 14.44+1.552 110.200.79a
LP2 34.61+0.60a -3.83:0.24¢ 13.03+0.39f 15.71+5.69a 103.36x1.42b
LP3 30.95+1.01b -3.15:0.19g 13.7720.45¢f 18.42+1.36a 96.59+1.25de
LP4 28.06+0.73de ~1.7120.11e 13.84+0.33¢f 16.36+6.19a 74.72+1.09h
LP5 26.15+1.56ef 2.20x1.11¢ 17.79+0.50a 18.78+1.49a 84.69+1.26g
LP6 30.16+0.99b¢ ~2.04£0.18e 15.86+0.69bc 19.55+5.36a 93.81+1.0le
LP7 30.92+0.21b -3.97:0.20g 14.36+0.51de 16.62+0.94a 100.36:+4.66¢
LP8 28.86+1.53¢d -2.28+0.21eg 14.36+0.33de 14.071.62a 98.92+1.88cd
LP9 27.98+1.61def 3.29+1.48cd 15.27+0.50cd 14.94+0.252 90.51+0.99f
LP10 26.05+0.84f 4.26+0.94h 15.72+1.21¢ 17.22+1.45a 70.87+0.60i
LP11 21.271.10h 7.51+1.31a 18.35+0.18a 16.64+5.152 62.83+1.33]
LP12 29.34+1.26bed -0.52+0.67de 16.75+0.55h 13.09+2.19a 90.04+0.39f

o6 AR EABKEZEERANHEME
HERESHHNERTESHT
Table 6 Two-factor analysis of variance of light quality,
photoperiod and their interaction on leaf parameters

of Aglaonema commutatum

Ry |:; ‘H: &
2R ight quality otoperioc Photoperiod
Name

F P F P F P
L" 57.936 0.000* 92,733 0.000* 4,506 0.005*
a’ 124.810 0.000* 227.002 0.000* 15.279 0.000 **
b* 67.762 0.000* 66.204 0.000* 3,156 0.025%*
¢’ 0.515 0.762 2.196 0.151 1.164  0.355
h” 369.008 0.000%* 204.563 0.000%* 24,358 0.000%*

S AR a AR b AR R B RS (I
H55,2022) , MRS OMEY A KR T TG
Pz — S [6]  J5T e L R O Jl 300 ) 42 & € A ) Ol
HEOEMER, XA K ( Cunninghamia lanceolata)
(VER R ,2022) MV K ( Citrullus lanatus) ( Z& 1%
55,2018) RYBFFE S K BT 4l i it 3R &
FELLWD A S AL PR . FDG A R TR BE 0t 2
YA, (EOE B ) o 2 B A i 4 3R B
T T A A T X G Jol AN R §8 A A5 1) T L i
PR E R G Ok SR OA ME FIHRPT 8 O

JA AT 25 XA W i 2 3 AR R AL, BH
TR 2R 28 G B R B, A 9 B AT e A ] ¥ 1 ] DA
B % IR 5% 1 A8 Ak % O S R A 2R B DUR
e X O BE JAE B2 AY AE 1 RN R AR (Lei et al.,
2013)
TEAH R 4T 8 6 B BE b 254 7, 68 8 12 b -

d A AR R AR A R AT S R R, AL
WL AR : B=1: 30, fEAE TS ERES, X
Al HE 5 R HE 60 F AT B B A R 2 O R 55 4b
A K (i ©E4F,2014) o JGlE RN —F R H -, 1
P AL (0 AT A Al 32 22 30 2 % A O il 3 PR 1 B
] 498 45 58 52 K (Jaakola, 2013) . ZLGTT LG
RN R B € AT Y B RURE O g 1 1
(Miao et al., 2016) ; % £GA] LLE S B M AL
A B A R T R | IS -3 Ak il N
ST A DR Y 3R DR TR AR R B E AR
il (2259 ,2014) , eI &M 16 h - I HE
(Ipomoea batatas) M Fr 28 & R & )35 A% rh 45 ¥ K&
)RR EAEOZET TR S h - d' W& Bk
B 2017) , L, FERKEHEDE I &R, 6k
FELR B0 A6 (2 38 7 A BRI A S R 9 1) 2 B RE

T, DME 5 e S il A PR 8 46 (38 1 B RN i a8 A
KIEH W AR E, nsRAe @ R LR, A
FEPANFEAEE A R L ¥R, L 566
EH G EERENMIE, 5 SPAD (2 B3 A
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Table 7 Correlations between biomass, leaf pigment content and leaf color parameters of Aglaonema commutatum
Ak LL LW DW FW LB RB SB R/T SPAD AC L" : b* : h”
Name a ? ¢
LL 1 0.550  0.545 0.381 0.714* -0.456 -0.021 -0.522 -0.546 0.453 -0.546 0.446 0.366 0.606* -0.553
LW 1 0.608* 0.645* 0.715* -0.316 -0.216 -0.289 -0.537 0.655* -0.636* 0.573  0.385  0.063 -0.577*
DW 1 0.925%  0.476 -0.225 -0.059 -0.334 —0.869* 0.695%* —0.941%* 0.947* 0.851* (.257 —0.896%
FW 1 0.488 -0.200 -0.120 -0.298 —0.748* 0.613* —0.914%* 0.870* 0.867* (.034 —0.820%*
LB 1 -0.229 -0.450 -0.261 -0.585* 0.623* -0.560 0.332 0.198 0.251 -0.603*
RB 1 -0.757*% 0.976* 0.288 -0.211 0.113 -0.080 -0.166 -0.120 0.188
SB 1 -0.728*% 0.057 -0.168 0.234 -0.093 0.041 -0.035 0.168
R/T 1 0.374 -0.263 0.239 -0.189 -0.293 -0.192 0.281
SPAD 1 —0.826% 0.843* —0.818* -0.599* -(0.233 0.969**
AC 1 -0.666* 0.693* 0.277  0.035 -0.763**
L” 1 -0.922#-0.853* —-0.235 0.905%**
a” 1 0.826* 0.178 —0.872**
b 1 0.276 -0.701*
¢’ 1 -0.253
h” 1
x8 EHASWER x99 BLBAEMENEREXERAESTEMNR

Table 8 Results of principal component analysis

F 4> Principal component

5t H
Tte
tem 1 B 3
FEAE ) B
Feature vector
LL 0.231 0.550 -0.130
LW 0.253 0.002 -0.415
DW 0.352 -0.065 0.121
FW 0.329 -0.223 0.098
R/T -0.144 -0.429 0.283
SPAD -0.330 0.009 0.130
AC 0.276 -0.094 -0.493
L* -0.347 0.097 -0.142
a” 0.336 -0.171 0.146
b* 0.290 -0.073 0.498
¢’ 0.102 0.635 0.396
h* -0.341 0.049 0.008
AR 7.637 1.472 1.057
Eigenvalue
DR 63.645 12.266 8.808
Contribution
rate (%)
LA e 63.645 75.911 84.718
Cumulative
contribution

rate (%)

Table 9  Comprehensive evaluation table of growth and

development status of Aglaonema commutatum

in each treatment group

score
LP1 -4.8272 -1.4387 -0.2777 -3.8627 12
Lp2  -2.708 6 0.320 9 -0.736 0 -2.064 2 11
LP3 -0.651 3 1.401 1 -0.4685 -0.3347 6
LP4 1.754 4 1.146 7 -1.9523 1.280 8 4
LP5 2.498 6 0.984 3 1.144 6 2.138 2 2
LP6  -1.3256 1.675 1 1.824 9 -0.562 9 8
LP7 -2.2390 0.269 6 0.579 0 -1.5821 10
LP8 -1.1987 -1.1113 -0.2882 -1.0913 9
LP9 1.346 6 0.401 5 -1.112 4 0.953 8 5
LP10 2.385 8 -0.380 7 0.523 8 1.791 0 3
LP11 5.272 4 -1.575 8 0.1390 3.745 6 1
LP12  -0.3075 -1.6928 0.623 9 -0.4115 7
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KM SEOKETSEEEFEMR, 5
SPAD R 12 W2 A5G, X 5 MO AR (2017 ) X 1

¥R ( Pistacia chinensis) M €58 B9 45 - — 2,
[F) 213 ' Jot x O JA 91 20 & 8% 5% i ORLIT) B
SPAD EAIE @R Y (R & 5 A H, i A 2 A
B AL o L1 A3 AL B 5 fE R
Ta AR, SPAD HFAR, L™ e/, AL {H a” |
b R K, S BrRoOUL 5 ) gt Ak B AH D R €8 Qi 1) 1
S8, HEM S BT A JE 9960 R BT R P Y 52
TN SRR =AU W AN ey 1] A S
R AR S TR B R B T LA
I S 4R G 9 A LD G AU BT & el 52
M 46 £ 2R H RIS 3R Y 1 1, AT Bl R £

4 b

ARG A 7] 56 53 55 ' J&] 393 28 E AR TG RL I
F B B () £ B IR BH T AS [R] 56 5 RN ' 4
2ZHAE R HL A B B s e B AE A R
JER,12 h - dIEREIIEE 8 h - 7GSRI E L
FAYRAGEOR T O BRI SRR S ENIEN
T R AR ) AR A R R A Bk
&SR A BEAEHT LP11(R : B=1 : 3x
12 h - d™) b FEGHE A B K AR W e R B
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