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Effects of blue and purple light on the growth, photosynthetic characteristics
and antioxidative activities in yellow sweet pepper seedling

BAI Sheng-wen', XU Yao-zhao', ZHANG Wen-bin*, CHEN Xiu-bin', ZU Ting-xun', LI Yi-hua', ZHANG Fen-qin'
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Resources Utilization of Gansu, Zhangye, Gansu 734000, China; 2. Station for Popularizing
Commercial Crop of Zhangye, Zhangye, Gansu 734000, China)

Abstract: Effects of white, blue and purple light from LED on plant growth and development, chlorophyll fluores-
cence parameters, and other physiological characteristics were examined in the seedlings of yellow sweet pepper using
substrate culturing method. It showed that, on the one hand, compared to the white light control, the treatment with blue
light could improve most of the physiological and biochemical characteristics tested, including RuBP carboxylase activity,
chlorophyll fluorescence parameters, lipid peroxidation, reactive oxygen species (ROS) accumulation, the activities of
antioxidant enzymes, as well as the contents of antioxidant substances, such as ascorbic acid (ASA) and reduced glu-
tathione (GSH), in the leaves. Blue light treatment also increased stem height and diameter, plant dry and fresh
weights, root numbers, stomata opening, transpiration rate ( 7r), stomatal conductance ( Gs), net photosynthetic rate
(Pn), intercellular CO, concentration ( Ci), instantaneous water utilization efficiency (IWUE) , carboxylation efficiency
(CE) and light utilization efficiency (LUE), PS [ photosynthetic performance index (PI), the contents of ASA and
GSH, the activities of RuBP carboxylase and antioxidant enzymes of leaves. Moreover, blue light treatment promoted bud

formation and flowering, whereas it suppressed leaf stomatal limiting value (Ls), superoxide anion (0,7) production
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rate, the accumulation of H,0, and lipid peroxidation products (TBARS) . However, the root long, branch number, leaf

area and photosynthetic pigment content were not affected by blue light. On the other hand, purple light treatment

showed the almost opposite effects compared to blue light, for example, it reduced the stem height and diameter, plant

dry and fresh weights, the numbers of root and leaf, root length and leaf area. Purple light also suppressed the contents
of chlorophyll a, chlorophyll b and chlorophyll a + b, stomata opening, Tr, Gs, Pn, Ci, IWUE, CE and LUE, Fo,

the activities of RuBP carboxylase and antioxidant enzymes in the leaves. In addition, purple light treatment increased

the carotenoid content, PI, and the accumulation of O, , H,0, and TBARS. However, both treatment of blue and pur-

ple light did not influence the maximum number of PS| quantum yield ( Fv/Fm) and potential activity of PS[l ( Fv/

Fo) . The results overall suggest that blue light promoted the growth and development but purple light displayed inhibitory

effects in yellow sweet pepper.

Keywords: light quality; yellow sweet pepper; seedling growt; photosynthetic characteristics; chlorophyll fluores-

cence parameters
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Table 1  Effect of blue light and purple light on the

growth and development of yellow pepper seedling

LD AbFE Treatment
Index w b ,
SELIFEE/ pm

4.13£0.24b 7.89+0.62a 1.67+0.10c

Stomatal aperture

Bk Plant height/cm
H Root length/cm
SIAEL Branches/ A
Z2M Stem diameter/em  3.79+0.30b 4.60+0.27a 2.86+0.24c

MREEH/ g
Plant fresh weight

T E/g

Plant dry weight
45 Leaves/
T Leaf area/cm’
HEL/A
Flowers or buds

b B TR R R 50 KT 22552 , Tl

Note: Values with different letters within the same line are significantly

18.03 +1.31b 34.67 £2.25a 15.47+0.83c
4.83+£0.21a 4.87+0.21a 4.27+0.46b
2.89+0.20a 2.88+0.23a 0.00b

19.30+£1.47b 27.07 +2.45a 6.14 £ 0.30c

4.49+£0.28b 9.04+0.79a 0.51+0.04c

21.78 +1.56a 22.07 +1.58a 12.22+0.83b
4.06£0.39a 3.92+0.27a 2.25+0.20b

0.00b 3.50+0.07a 0.00b

different at 5% level, the same below, the same as below.
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same as below.
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RuBP 320 B & 1 A R0
Fig.2 Effect of blue light and purple light on the photosynthetic

pigment and RuBP carboxylase activity in the leaves of pepper seedling
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Table 2 Effect of blue light and purple light on the chlorophyll

fluorescence parameters in the leaves of yellow pepper seedling

EETn AbPE Treatment
Index W b p
Fo 314.22£5.56a 316.80+8.43a 218.63+6.07a
Fv/Fm 0.83 +£0.00a 0.83 +0.00a 0.83 +0.00a
Fv/ Fo 4.74+0.16a 4.86+0.16a 4.80+0.15a
PI 2.03 +£0.06b 3.44+0.39 1.88+0.13¢
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LB R Gy Fra TS AR B 2 2 e
Fad E AL P AR B 2 R A ) (TBARS) 1 £ 70>
defiit, 4 45 FRW], WOGAL R 2 A TS
MR 41 40 ) TBARS & & B b [ 6 &b B (1)
55.88% , 2 G AL FRAF I 5 ZH 2L %) TBARS 7 & 1
KEIEH 1.4 £5
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Table 3 Effect of blue light and purple light on the photosynthetic parameters in the leaves of yellow pepper seedling

b7 AP Treatment

Index W b b
ZEEH R Tr/(mmol-m=2+s™") 0.78 +0.050b 1.90 +0.250a 0.41+0.040c
SALFE Gs/(mmol-m=2+s7") 70.88 + 6.300b 332.00 = 21.650a 25.42 + 1.960c
FeE R Pn/(pmol-m=2+s71) 2.31+0.140b 7.38+0.210a 1.26 +0.020c
JiE] CO, VRBE Ci/ (pumol*mol =1) 345.38 +24.700b 377.83 +24.340a 207.41 +10.310¢
SILBRAME Ls/ % 0.09 =0.001b 0.006 +0.001c 0.45 +0.030a
BRI K 53R R IWUE / (pmol - mmol =) 2.96+0.110c 3.88+0.230a 3.07£0.190b
BRIHRIER CE/(mol m™2+57") 0.007 +0.001b 0.014+0.001a 0.006 + 0.001b
BREHEEEFI 2R LUE/ (ol - mmol =') 0.77 +0.050b 2.46+0.140a 0.42 +0.040¢
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1 EEANEREMSEERRSILFENRME
Fig.1 Effects of blue light and purple light on the growth

and development and stomatal aperture of yellow pepper seedling
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Fig.3  Effect of blue light and purple light on the active oxygen

production or accumulation in the leaves of yellow pepper seedling
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Table 4  Effect of blue light and purple light on the membrane lipid peroxidation

and antioxidant capacity in the leaves of yellow pepper seedling

AbFE Treatment

FEH5 Index

W b P
TBARS 75 TBARS content/pmol - g~ 1.70 £0.09b 0.95+0.05¢ 2.30£0.10a
AL A BRI 2% Electrolyte leakage rate/ % 9.53+0.90b 5.86+0.31c 16.03 £1.22a
ASA F i ASA content/(pgrg™") 12.94 +0.09b 28.64 +2.04a 8.31+£0.79¢
GSH % GSH content/(pg-g™") 137.37 + 10.87b 186.23 + 11.06a 58.98 +4.45¢
SOD & SOD activity/(U-g~1) 18.23+0.14b 26.88 +2.54a 8.94+0.52¢
CAT {7 CAT activity/ (pmol*min ="+ g~ ") 19.17+0.11a 19.03+2.29a 17.82£0.10a
APX it APX activity/ (pmol *min ™'+ g™ 1) 16.35 £0.09b 18.89 +1.08a 15.61 +1.00b
GR %t GR activity/ (pmol *min~ '+ g™ 1) 21.32+2.09 32.97 % 1.56a 20.78 +1.36b

ASA I GSH &8 ¥ 14 Py 2 ¥ b b P it
P 4 5 R, WA FRAE R AR L 0 A )
ASA F1 GSH 73 5l $2 & 2 F G AL B 2.2 f5 A0 1.4
A LT 5801 Ak 3 U4 AT 3 1 DB AL BRI 64.22%
H142.94% , SOD,CAT Fl APX S A Y114 P 175 4 16 1
SR BRSSP = AR S AR P B R A T 5
Ko F445RER, 6 A B R
J 1 SOD . CAT 1 APX 1) 1 43 il 42 v 21 (1 6 Ak 33
M) 155 1445 1.2 f5, 227 BE(P<0.05),1M0

LA PRI T BB 1 E AL Y 49.04% .92.96%
f195.47% , 2558 % (P <0.05), GRJ& ASA - GSH
PEERIR) R, & 0 4ERF 4 = 1Y GSH/GSSG L%
B 1120 H 38 7 SR Ak WaE . gk 4 s, BB
FHRRAN T A AR GR W6 MR o 31 OB 1.6 £%,
X HEA R

3 17 #®

TR MR Y A KR T R B IR T
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