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Response to Light Intensity of Cercidiphyllum japonicum Seedlings

WEI Juan, MA Yonghong", MAO Ping

(Key Laboratory of Southwest Wildlife Resources Conservation, Ministry of Education, China West Normol University, Nanchong 637009, Sichuan, China)

Abstract: In order to understand the effects of light intensity on growth of Cercidiphyllum japonicum seedlings,
one-year-old seedlings were grown under 10% (L), 25% (L2), 100% (L3), 110% (L4), and 125% (Ls) natural light
intensity, and the adaptive ability in morphology and physiology of seedlings was studied. The results showed that
the increase of plant height, biomass, leaf length, leaf width, and leaf area increased at first and then decreased
with the increase of light intensity, and all of them reached the highest under L. The specific leaf area, leaf water
content, and root shoot ratio continued to decrease, while the base diameter increased continuously. The
peroxidase activity under L; and L, was significantly higher than that under L4 and Ls, while the changes in
malondialdehyde content was the opposite. With the increase of treatment time, the superoxide dismutase activity
under L, increased at first and then decreased, which under L; continued to increase and was higher than that
under L3, L4 and Ls. The contents of total chlorophyll, chlorophyll a and chlorophyll b decreased with the
treatment time, and the stronger the light, the lower the content. Therefore, Cercidiphyllum japonicum seedlings
could grow under both shade and strong light, and 25% natural light intensity was more suitable.

Key words: Cercidiphyllum japonicum; Seedlings; Light intensity; Morphological index; Biochemical index
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Fig. 1 Effect of light intensity on growth of Cercidiphyllum japonicum seedlings. L, Ly, L3, L4, Ls represent light intensity at low, medium low, control,

medium high, and high levels, respectively. Different letters upon column indicate significant differences at 0.05 level. The same below
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Fig. 2 Effect of light intensity on morphology and water content in leaves of Cercidiphyllum japonicum seedlings
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Fig. 3 Effects of light intensity and time on physiological characteristics of Cercidiphyllum japonicum seedlings. Different small and capital letters indicate

significant differences at 0.05 level under different light intensities at the same time and the same light intensity treated different time, respectively.

POD: Peroxidase; SOD: Superoxide dismutase; MDA: Malondialdehyde; Chl: Chlorophyl. The same below
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Table 1 Effects of light and time on physiological indexes of Cercidiphyllum japonicum seedlings (F value)

#6545 Index JtH Light i8] Time JGRE I} ) Lightxtime
&AL YIEE Peroxidase (POD) 1144.29™ 96.93" 64.41"
AR L Superoxide dismutase (SOD) 73.60™ 2437 61.21"
i Malondialdehyde (MDA) 1443.38™ 439.23™ 163.55™
4% Chlorophyl (Chl) 268.22"* 581.06™ 43.50*
4% % a Chlorophyl a (Chl a) 216.64™ 426.78™ 36.60"*
4% 2 b Chlorophyl b (Chl b) 139.64" 341.25" 24.39"

**: P<0.01

Fn T 2R 8% . MIFEABRE T, 55t
fJ Chl. Chla. Chlb & &) Z KT X, 5580
B 5 ' HE P 348 S 1) 2 5 PRI
2.3 FHRMES T

A 4V T 2 RN A B AR A 1A) A7 AR AR e M (R
2). H, MEGREESAEYE. Rl 2 RE R
K, 5 POD VEMER R IEAHK; MDA &5
AR, EErF AR . POD W1 2 W3 fiAHG, S
b 5 IEAH ¢ POD i 14 5 e bL 2 8 3% UM
K. HhEKEREEE IEASCME,; A SH
[ ARFD SOD i% M 2 IF] 5 8 3% IEAH 5% PRt K&
HREAMKEZ M2 EEIEMEX, SR 2
2 AR
2.4 ZRETFY

XA R G HE B B R A T 10 AN A AN
A BRFRAR AT E R T, S RRART 2 A ERS
FRTTIR R =k 90.87% (3K 3), AELi A4 AEKW
KEBMME R, HILERIX 10 MEbRE R 2 3
ZiE b, ST 1 EWNER 4), B TEDE.

2 MRES

Table 2 Correlation analysis

MRGE LE A1 MDA & 2 B A8 & 5 3ms oh, FHipth 4R
Kb B I IE AT« AF R 1 A 2
XoF N1 77 2 DR A A N S A TR,
Fik RN 1=0.7841Y,x12.46%Y, . /N [F] 6 IR 58 N
W AEKMLZEEWMEGR 5). ZEWINEN L>
Li>Ly>Ls>Ls, X3RRI N R4 A &4
AKARAS, SR N2l AR K 52 B H0 ] B IR s
IR F R EH 2

3 DR AIZE R

3.1 R LI W T AR O R 5 5 ) o L
JCHRAEREM A A A KT T AR T AR ),
B G I SR A AR A, R 2 I8 1 T B kD
e LA A AT A% A R TR AE B T IR 5 4 AR v
1B R AR T B SROE RO A AR A 15200,
SMEMIR R B ML E RS, AR 2O
RIS, M A A RS BTG N T SRS S 2
FotRe, TMOGRRERET, N YRS,

k7 TR Mt  Phetgikh ks A bR
" . Rootto  Plant height Base diameter Leaf Specific ~ SOD POD MDA Chl
Index Biomass . . .
shoot ratio  increment increment area leaf area

)& Biomass 1
5t Root-shoot ratio 0.748 1
MK -0.495 -0.906" 1
Plant height increment
RN -0.191 -0.707 0.937"
Base diameter increment
HHHIF Leaf area 0412 -0.803 0.865 0.839 1
LTS Specific leaf area -0.588 -0.790 0.672 0.537 0.902* 1
SOD -0.524 -0.567 0.350 0.193 0.693 0.927" 1
POD -0.737 -0.958" 0.951" 0.801 0.823 0.728 0.454 1
MDA 0.761 0.905" -0.859 -0.702 —-0.898" -0.882"  —0.685 —0.943" 1
Chl -0.905" -0.954" 0.764 0.492 0.643 0.726 0.567 0.903"  —0.865 1

*: P<0.05
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Table 3 Principal component variance explanations of effect of light on the growth of Cercidiphyllum japonicum seedlings

VIEHFAE{E Initial eigenvalue

FEWCF 77 fIE N Extract the sum of squares to load

oy . 7 FETTRE% LRI/ % i J7 2 TR/ % LR %
Component Ei ‘en\;alue Variance contribution Cumulative Ei ‘en\;alue Variance Cumulative
& rate contribution rate g contribution rate contribution rate
1 9.410 78.41 78.41 9.410 78.41 78.41
2 1.496 12.46 90.87 1.496 12.46 90.87
3 0.961 8.00 98.87
4 0.134 1.11 100.00

R 4 GRS A AT 3 ) HE R

Table 4 Principal component matrix of effect of light on growth of Cercidiphyllum japonicum seedlings

% 1 E4> st principal component

# 2 F 4> 2nd principal component

o
Jibs i PR R i PR AR A

Load Standardized variable coefficient Load Standardized variable coefficient

£ Biomass —-0.696 -0.227 0.499 0.408

7 L Root/top —-0.967 -0.315 0.046 0.038

P4 K B Plant height increment 0.939 0.306 0.339 0.277

F {714 K & Branch diameter increment 0.797 0.260 0.577 0.472

M #H Leaf area 0.913 0.298 0.070 0.057

LTI AR Specific leaf area 0.856 0.279 -0.359 —-0.294

SOD 0.619 0.202 —0.646 —0.528

POD 0.975 -0.318 0.093 0.076

MDA -0.971 -0.316 0.133 0.109

Chl 0.889 0.290 -0.260 -0.213

RS OLIRERE WAl LA 1553

Table 5 Effect score of light on seedling growth of Cercidiphyllum japonicum seedlings

CHERE 81 EBMRS (Y 82 EWIMRS (Yo) LZa/RY (V)
Light gradient 1st principal component scrore 2nd principal component scrore Aggregate score
L, 2.4577 —1.4049 1.7521
L, 2.1521 1.6221 1.8896
Ls 0.6043 -0.4161 0.4220
Ly —2.4009 0.8717 -1.7739
Ls -2.8133 -2.2897 -2.2897

CAMR SR 22 iR 0 MUKPT. A TTHh, PRt K
FEFARIE AL B R IA Bl e, 3 TR A4,
111 2 A 1Y B G I SR G SR Mg, IXSR W
UL 9 2 P 8 i I AN B T 3 7 R 0 e T i 2 2 2 43
M55, SR By E i R A AR A Ad o IX U
I 0 T A RS T (B AR T IR BRI, Sk
LR 2 ] T B K, X ATRERE N T RKRE
FERRAS IR, KRB T AR A RO R
TGRSR SEYRE, B AR E R
i AP BB N IE SR KE, sReht
BN A B ME, X R E AT EA WL A
gt L3873 ERIUE 2 e %R, 323N
N5 IR A AR ORI 2 IR BRI, X

EFEWEAERE S T KN ERS, X5
FHIM Masako FFPIHE T 25 FARML. EHW LT
R 768 bl B AR Bl Y 538 I i ek MH 22 F AN B, X
A e AT R Ab P I TR 5 R

I P AR AN SRS AR B U AL,
FHRR SR AR SRR TR SR B DA,
5 R 5 P B e, AR AT DAE I B e R
/NG L B B I TR S SR A 5 Y R 14
F, MARIGFA T, AR OC, AT N
JEHRFEARTIAR, $REDLRERIH 222 5), AR 75 R
KW, HxPHAML, AL, g, o

A AL TR AE 15T SL T N PR B B Ly R SN 1)
Eo i AR 2 T R A, o O K
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By RS B B, ARG B T AL B e
B XEHIFECHIE N, AW LI O 586
WG RN, SRR R B, HRX A
MT s e S EHM BRI, 52 MK
PGP AV INEE S AN ESS i BUE /AN = X (R ET]
BURHIEE Z AU A AR K E IS, X
5 A AR BR 3 MR 2> R ARG AR T (B Y
SMPRTRIRER), JEE WA 2l g R AR,
LN AL NTTE AP =D B = 0K B VAR N =
SR EEAN R 3 R A g3 [, RV B i AR A
B, A L H BT POt
H, tar WL, RO R (BN BT SRR B AR ) B A A
TEFWRBZ AN S EKRKENTRE. 5
b, R K R E ' BB BE I I e, IX AT R
FERUNERR Yy TGN RGN, I N7
AR PN 7K 7 28 R A P A AR 404, AT il i
A ECRE AR AR, 8 G RGP B A R A0
3.2 BER R4 v AR T AR bR O 5 A B ) B ARFALE
MDA JefE iRt S8 A1 B 74, B2
TEYIAH MG 2R e A 1%, PRI MDA & & AT AR
BRIE S S IR R G52 R R 2, A
FoH1 Loy Ls A0 FRZH MDA &8 R m T HAR B4 H
B & AL BRI R 38 ket EFE, Loy Loy Ls AbFHA
MDA & BIRARFFE BRI, BIALBEGE AN, X
M2 MDA &8 RBFm Titd, HEZF T
A, X HI5RE I 2 KRG N 4 v B S AL AR
[E, BEAEWYEICERF RGN, TG A R T )
P AN R G H AW ARG MRS REF, X
5k R RN R B 1L EE B (Carex diaoluoshanica)
FRIAIT 5T 45 Rk .
ZWWTFERY], BV TSR, AN
PSRRI N, TR A R 4™ A2 ) SOD Al
POD YA NG R B HF A A ) 32 BT
1Ll FTLLRBR AR, AbBE 30d fE, Lis
Ly AL PR SOD i1k & 2w T XL, Loy Ls B3
RTXAL; A2 60 d 5, WAL SOD il & AR,
SR E T LA H Ly vl 403 90 d
J&, 55764 SOD VMK IH 23 = Tomed, (3 Ly i
Phig e, XRWIREA AL [ 0, sEotba 2
i SOD FIER], ARG T REH 20X 4l v = A2 i,
RS T = A T 2 1) SOD, MITiE %)) 2 Bk
¥, X5 R P ERIX B AM(Dodonaea viscosa)
REAERA—E, ATRERE N SOD iEPERAR A S

FEMEBREE . K ZMA R, ESEDYFA L. 1E
BRI FE S, Fe4l POD i 4 B E LT 4
REMH, 456 MDA SR, XATRE&TERE
BRI AR, (AR 2 & R POD Fit
FHERAFRKA K. 5964 POD %M m HAR L
e, ERIAHSR G, XA g AR
RN L>Li>Ls B B3 2 5, X i Tk a3
T, EAR N AR S AR 8 15 B S R
H, A BRI 2 A K.

He A E R R E B AR, T IEN S
JEIREE, YR SIS R AR, PRI SER
a/b [HRAH IR Z HOBREC3N, AHEFid, X
FILL, SEYE R 4IE A Chle Chl a Al Chl b & & #8
0 ERRAR,  HLBEE A BRI (] 3 I S PR, &S
A MDA [MARKE, RS R AR w55
T, EEW W ITIERGIEN, SR RS20
FREEIR, FEH SRR R E AR MG T,
47T A Chl. Chl a #1 Chl b & EEZEM N, HEE
5 Ab BRI 1] (R 39 0 I e JE TR S, X R B5R
TR TSR YRR, G 1EHRET
BT B AR R AR, 17 32 AR &) 5
B PR8I A, T = AR T 2 RO R £ 3R R 0
sEEIERRE ST, WMANRIFE, XERE
155 B2 PG 85 75 (Cucurbit pepo) T 7L 45 T340

25 b, SRR A W 4y i A R AR AR A R
AR U R I R N b Y Y A A& i
WEE R, (H2 I R i s RS S e HE I
UM R G0 DA S AN AR 2R G i i ik 55 100
HESREAF TR AE K . ETIMREIRE N, &
ERGEAR N BUEER T RE B, A RIRE R
U, DRUGAS H B AN AR T P 05 B 1 5 A R 4 i A
K, XA LICAER ML T AN B AR LA
AR S %
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