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Effect of Foliar-spraying 6-BA on the Growth and
Physiological and Biochemical Indexes of Sweet
Pepper Seedlings under High Temperature Stress

LIU Kaige'?,ZHU Yuelin'* ,HAO Ting',SONG Yunpeng®, GONG Fanrong®
(1 College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China;2 Shanghai Key Lab of Protected Horticultur-

al Technology; Horticultural Research Institute, Shanghai Academy of Agricultural Sciences,Shanghai 201403, China)

Abstract; The experiment was carried out by sweet pepper cultivar ‘P13201” in light growth incubator and
nutrient solution to investigate the effects of pre-spraying different concentrations of 6-BA (5,10, 20,50
pmol/L) on the growth and physiological and biochemical indexes of the sweet pepper seedlings under high
temperature stress(40 ‘C /30 °C day/night). The results showed that: (1) Growth index and chlorophyll
content were significantly descended under high temperature stress, while plant height, stem diameter,
shoot and root dry matter weight of sweet pepper treated with 10 ymol/L 6-BA concentration had no sig-
nificant difference compared with the control check(CK) ,reduction of shoot and root fresh matter weight,

contents of chlorophyll a,chlorophyll b and total chlorophyll of sweet pepper with this concentration were
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the smallest as well,among all the treatments. (2) Actual photochemical yield of PS][ (Yield) ,actual photo-
chemical efficiency of PS]] (®psy ) optimal photochemical efficiency of PS]| in the dark(F,/F,) were sig-
nificantly decreased under heat stress,while the non-photochemical fluorescence quenching(NPQ) showed
a reverse trend. The extent of variation of four fluorescence parameters mentioned above in leaves of sweet
pepper treated with 10 ymol/L 6-BA were the lowest among the all treatment groups,especially NPQ, dis-
playing no significance with CK. (3) Affected by high temperature stress,the productivity of O, ,activities
of superoxide dismutase (SOD) , ascorbic acid peroxidase (APX), peroxidase (POD) and malondialdehyde
(MDA) content,relatively conductivity rate increased significantly. However, the productivity of O, . MDA
content and relatively conductivity rate in leaves of sweet pepper treated with 10 pmol/L 6-BA were signifi-
cantly smaller than those of T, treatment group(distilled water+high temperature). The activities of SOD,
APX and POD revealed a remarkably increased tendency,namely,to rise by 50. 5% ,79.4% and 50. 3% re-
spectively. The study indicated that high temperature inhibited the growth of sweet pepper seedlings and
made the above indexes in leaves changed a lot. There were dosage effect of 6-BA on the alleviation of high
temperature in sweet pepper seedlings,10 pmol/L 6-BA,by means of enhancing activities of antioxidant en-
zymes, capturing and converting the light energy greatly, to maintain a normal growth,was the best relie-
ving concentration to sweet pepper under heat stress.

Key words: sweet pepper;6-BA;high temperature stress;growth;antioxidant enzymes activities;chlorophyll
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Table 1 Effect of exogenous 6-BA on the growth of sweet pepper seedlings under high temperature stress

b 3 =1 EYiil o b e E T E AR ik 7 T

Treatment Plant height/cm Stem diameter/cm  Shoot fresh weight/g  Shoot dry weight/g  Root fresh weight/g Root dry weight/g
CK 10.92240.077 a 0.4384+0.002 a 5.18140.088 a 0.688+0.005 a 2.84740.018 a 0.216+0.003 a
To 6.90040. 067 c 0.39340.008 b 1.360£0.079 e 0.23740.004 e 0.49140.013 d 0.05740.001 b
T: 7.23340.178 ¢ 0.42740.010 a 1.39340.075 e 0.45740.022 ¢ 0.62440.027 d 0.07040.011 b
T, 10.50040. 467 a 0.436+0.005 a 4,2884+0.076 b 0.65940.006 a 2.37440.254 b 0.21540.007 a
Ts 9.300£0.067 b 0.3654+0.003 ¢ 3.305£0. 244 ¢ 0.55040.005 b 1.4764£0.069 ¢ 0.13540.005 ab
T, 6.53340.178 ¢ 0.36740.008 be 1.877+0.068 d 0.29340.003 d 1.48140.079 ¢ 0.08740.050 b

T :CK R 6-BA R AL B (40 °C /30 °C) 3 To ~Ty HKIKBEHE 0.5.10,20,50 pmol/L 6-BA ¥R I

i T

%1

TR A 3 5 ) ) o A IR S B 3 2 53 500 K

Note:CK is the control check without 6-BA and high temperature(40 ‘C/30 “C) treatment; To — Ty represent treatments sprayed by 0,5,10,20 and 50 pmol/L

6-BA respectively,and stressed with high temperature; Different letters in the same columns indicate significant differences among treatments at 5% level. The same

as below.
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Table 2 Effect of exogenous 6-BA on chlorophyll
contents in the leaves of sweet pepper seedlings

under high temperature stress

M a it M4 b & M4 %K atb Fik

JopL Chlorophyll a Chlorohpyll b Chlorophyll(a-+h)
Treatment content content content
/(mg g™ ") /(mg g™ /(mg g™ ")
CK 1.74240.048 a 0.422+0.037 a 2.1644+0.130 a
To 0.415+0.025 e 0.17840.015 b 0.59340.040 d
T 0.60340.016 de 0.20440.009 b 0.80740.024 cd
T, 1.44340.073 b 0.4184+0.055 a 1.862+0.127 b
Ty 1.2044£0. 106 ¢ 0.42040.036 a 1.624£0.094 b
T, 0.812+0.047 d 0.2754+0.012 b 1.0874£0.059 ¢

AL R D,

by

AEJe L A K NPO

cK T, T, T, T, T,
4b B Treatment

Bl1 AR 6-BA X i Bl T B ARAN  R M SRR SO S Yield @esy JF./Fo W NPQ HYFE

Fig. 1

Effect of exogenous 6-BA on Yield, ®psy » F,/F,, and NPQ in the

leaves of sweet pepper seedlings under high temperature stress
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Fig. 2 Effect of exogenous 6-BAon the production of Oy , the activities of SOD,POD and APX in the leaves

of sweet pepper seedlings under high temperature stress
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Fig. 3

Effect of exogenous 6-BA on relatively conductivity rate and MDA content in the

leaves of sweet pepper seedlings under high temperature stress
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