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XTHE 0%) T 2 AR BRI POL SR M S HMRRIOCSH. LE AR MO S 21BN, SRR, TEREL
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Effect of Shading on Photosynthetic Characteristics and Total Flavonoid
Content of Callicarpa nudiflora Seedlings

LI Chen-chen'?, ZHOU Zai-zhi*", ZHOU Shu-ping*®, HUANG Gui-hua', LIANG Kun-nan®,
LIU Bing-yu', SONG Xiao-chen!
(1. Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China; 2. Administrative Office of Baijianghu Forest Park of

Guangzhou, Guang zhou 511390, China; 3. Yunfu Forestry Science and Technology Promotion Center, Yunfu 527300, Guangdong, China)

Abstract: In order to understand the effect of shading on growth and quality of Callicarpa nudiflora seedlings,
the photosynthetic characteristics, chlorophyll fluorescence parameter, the content of chlorophyll and total
flavonoid of two-year-old seedlings were studied under different shading treatments, including shading 30%, 50%,
70% and 0%, respectively. The results showed that the diurnal variation curve of net photosynthetic rate (Pn) of C.
nudiflora was bimodal type under 0% and 30% shading, and with the increment of shading, diurnal variation
curve of Pn was from bimodal into unimodal type gradually. The transpiration rate (Tr) and stomatal conductance
(Gs) were unimodal type, and the peak value also gradually decreased with the increment of shading. The diurnal
changes in PSII maximal efficiency (Fv/Fm) and potential efficiency (Fv/Fo) showed V’ type, those average
value under shading treatments were significantly higher than those under 0% shading, and significantly increased
(P<0.05) with the increment of shade. The contents of chlorophyll a (Chl a), chlorophyll b (Chl b), carotenoid
(Car) in the leaves significantly increased with the increment of shading (P<0.05), but the Chl a/b and Car/Chl
decreased with the increment of shading, the content of total flavonoids in the leaves increased at first and then
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decreased, and reached up to maximum under shade of 30%. Therefore, from the photosynthetic characteristics, C.
nudiflora seedling would be suitable for growth under 0% shade, but in order to gain high flavonoids, it would be

a good choice under 30% shading.

Key words: Callicarpa nudiflora; Photosynthetic; Chlorophyll fluorescence; Photosynthetic pigment; Total

flavonoid; Shading
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T IR, KA ZEE LI-COR A R A= LI-6400
B 485 KO G AN 5 A () 208 1 Ach B ) RAE 45 Bk
G A (P) SILFBE(Gs) ZEEHAR(Tr). M
] CO, MEE(Ci)yF5Z# M H A1k, 6:00-18:00 £FkH
2 hill 1%, BAMEEE /N A AT IE K S — 5
(1) 3 PRAE MR IEAT S 400 € , FFRIEFE 3~5 Fr DyRent,
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HA R (P Fm). PS TT I 6 1E 1 (Fv/ Fo) o201,

MRS ERNE T T Pk DR B -
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BITHE ISR a. M4RE b FISREAE P RS E.
MRS ERNE e TR B 0 5 SR
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1.3 HiEasE

K FH Excel 2007 #4744l B B AE B, ik
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ML AT, ST AL B RRAE SR B O S
(Pr) HARAL M B35 . FEADGIRAERE 300615 B
~, Pn HARL 2k 2 MR XU, 7350 4E 10:00

1 AREY DS HA THE

H116:00 tHILUEAE, JH[E IR IS, 7E 14:00
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33.7%7F1 60.5%, H & 4bH A 22 Fak B 8 2 K (P<
0.05)(% 1).
2.1.2 [ALFERK SR % B0

BRAE S BRI | AL 3L (Gs) B A 7 2 1) 1
Ik, S Ab BRI H AR BL) H A8k 34, 8:00-
10:00 Z# N, FHAE 10:00 £ A IEFIH KE, LG
BN, FEAE 18:00 IE R i/ ME(E 1), HER 1 H
ATDLE H, # AR FE Gs H AR Ak 3518 1 2 Bl 55 30 1
J5E (P3N, LA A B ) ) 22 IR B I 3 K
(P <0.05).

25 Ab B K 43 ) FH 2R (WUE) 1) H A8 1k B 28 2
B XA Y, 43507 10:00 A1 16:00 i& F|I&1H, 8:00-
12:00 7 WUE LA 4= 5% B >3 30% >R 50% >
HERS 70%, 1M 12:00-14:00 N AEH 50%> 4
FE S UETH 30%>3 1 70%; 14:00-16:00 i i
70% >3 5 50%-. R 30%A1 4 I (K 1), [H A
M 1 AT W, WUE H ~F Y48 bl 2 38 15 560 B (14 38 Jn
SN R, H & A B R 2 5 B (P<
0.05).
2.1.3 ZEMEHERAME CO, ¥k E HA L

P LA R LA R T 28 s 2R (Tr)
HA S PG, B SEE T 2 B 13 i i B A . Tr BB
A 28 5 BH S () SR A, K AR BRIAAE 12:00 15 B
I, 4IRS HFEE Tr 24 2.593 mmol H,0 m?s ™,
HET 30%- 50%FH 70% 5375 b A6 HE R FE T 12.3%.
27.3%F1 39.0%, H % 4bBH A] ) 22 F ks 2 5 2 /K1
(P<0.05)(K 1).

Table 1 Daily mean of photosynthetic parameters of Callicarpa nudiflora under different treatments

JERH Pn Gs Ci Tr WUE
Shading (pmol CO, m%sY) (mol H0 m?s™) (pmol CO, mol ™) (mmol H,0 m%s%) (pmol CO, mmol™ H,0)
0% 5.238+0.381a 0.17740.027a 351.583461.275a 2.593+0.467a 1.752+0.500a
30% 4.6050.257b 0.1510.0280 333.067 453.794a 2.2730.490a 1.348+0.516h
50% 3.47240.413c 0.124+0.024b 308.150+46.438a 1.885+0.4780 1.356 +0.757h
70% 2.06740.216d 0.083+0.024c¢ 334.850+44.125a 1.583+0.443¢ 1.148+0.028¢

Pn: G EiaR; Gs: SFLFSE; Ci: A COL Ik, Tr: ZEM5H%; WUE: KR E. LUNERE.

Pn: Net photosynthesis rate; Gs: Stomatal conductance; Ci: Intercellular CO, concentration; Tr: Transpiration rate; WUE: Water use efficiency. The Same is

following Tables and Figures.
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Fig. 1 Diurnal changes in net photosynthetic rate (Pn), stomatal conductance (Gs), water use efficiency (WUE), transpiration rate (Tr), and intercellular CO,

concentration in the leaves of Callicarpa nudiflora under different shading treatments
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30%7A1 50%7E 14:00 KX R4, TIER 70%1E R0 Fv/Fm fl Fv/Fo HAR LI E B A B (P <
10:00 HFiE B4, &8 B AL F A 25 0 i 2 0.05), HBEEWERHFEE RGN, Fv/Fm A1 Fv/Fo &
INT AR R (8 2). 3R 3 AL, R XT AR AL L b i A

R 2 NFEBABRAEE O &S R MBI R

Table 2 Correlation analysis on photosynthetic parameters of Callicarpa nudiflora under different shading treatments

JER Shading Pn Gs Ci Tr WUE
0% 1 0.9038" -0.313 0.833" 0.871"

30% 1 0.958" 0.146 0.844 0.872"
50% 1 0.922" -0.461 0.944™ 0.722
70% 1 0.868" -0.243 0.857 0.538

*. P<0.05; **: P<0.01.

5r  ER0% shade 0% - THETi50% shade 50% 0.85
------- HEH30% shade 30% -~ HEHH70% shade 70%

0.55

0 : ‘ : ‘ ) 0.50
8:00 10:00 12:00 14:00 16:00 18:00 8:00 10:00 12:00 14:00 16:00 18:00

I 1E] Time Ff[a] Time
P 2 SEERTALER T HRAE TR Y PSI R AROEAL SRR (P Fm) R AE G AL 2230 (P / Fo) A A2 1k

Fig. 2 Diurnal changes in PSII maximum efficiency (Fv/Fm) and potential efficiency (Fv/Fo) in leaves of Callicarpa nudiflora under different shading

treatments

3 IEPTALBTLRE VOCS T EE

Table 3 Daily average of chlorophyll fluorescence parameters in leaves of Callicarpa nudiflora under different treatments

HER Shading Fo Fm Fv/Fm Fv/Fo
0% 232.556 +9.64b 619.056 +52.299d 0.611+0.019d 1.631+0.13d
30% 267.944 +7.983a 837.778 £39.83c 0.673+0.009¢c 2.130+0.089c
50% 256.389 +6.461a 987.667 +30.864b 0.739+0.008b 2.865+0.108b
70% 260.056 +4.066a 1190.889+11.74a 0.780+0.004a 3.599+0.089

Fo: ¥IHR%EE; Fm: B ke, Fv/Fm: PSI B K64k 22303 Fv/ Fo: PSII B E Y624 30K

Fo: Initial fluorescence; Fm: Maximal fluorescence; Fv/Fm: PSIl maximal efficiency; Fv/Fo: PSII potential efficiency.

4 GEPHXBAEEBRI R av HRE b, KHE PREBEMHN
Table 4 Effect of shading on contents of chlorophyll a (Chl a), chlorophyll b (Chl b) and carotenoid (Car) in leaves of Callicarpa nudiflora
JERH Shading

0% 30% 50% 70%
Chla(mgg?) 0.5600.097h 0.612+0.033b 0.668:£0.140b 1.478+0.051a
Chib (mgg?) 0.1910.027b 0.229+0.009b 0.241+0.048b 0.71240.077a
Chla+b(mgg?) 0.7510.124b 0.84140.042b 0.909+0.188b 2.189+0.127a
Car (mggY) 0.28240.029a 0.31240.052a 0.33640.034a 0.36940.011a
chla/b 2.913:40.095a 2.6710.047a 2.75140.046a 2.1100.160b

Car/Chl 0.375+0.020a 0.371+0.023a 0.369 +0.055a 0.169+0.021b
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Fig. 3 Effects of different shade levels on total flavonoid content in the

leaves of Callicarpa nudiflora
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