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Effects of Low Temperature and Reduced Light on Growth and Photosynthesis of
Seedlings of Different Pepper Cultivars
HU Chenxi"?, LI Ziheng?, ZHANG Yunhong', ZHANG Lingiao', QI Jianbo’, ZHANG Ying,
ZHOU Rumei', ZHANG Yongtai', ZHANG Yongji"”"
(1. Lixiahe Institute of Agricultural Sciences, Yangzhou, Jiangsu 225007, China; 2. Yangzhou Nongke Agricultural Development
Co., Ltd., Yangzhou, Jiangsu 225007, China)

Abstract: [Objective] Resistance to low temperature and reduced light exposure of pepper plants were studied for breeding
purpose. [Method] Seedlings of 6 pepper cultivars of different varieties were exposed to controlled day/night conditions of
25°C/15°C and 300 pmol-m >-s™' as control or 15°C/5°C and 100 pmol-m s ' for treatment. Growth and photosynthetic
characteristics of the seedlings cultivated under the conditions were monitored. [Result] Comparing to the seedlings grown
under the normal 25°C/15°C and 300 pmol-m s ' conditions, those exposed to the reduced temperature and light showed
reductions in plant height, stem diameter, leaf area, and plant dry weight. Of the various cultivars, Yangjiao No. 5 was least
affected by the treatment. The cold injury indices of the cultivars ranked as Yangjiao No. 5<<Kejizhiguang No. 9<<Sujiao No.
5<Juwuba No. 5<<Haihua No. 3<<Qiemen sweet pepper . The leaf Pn, Gs, Tr, Fv/Fm, ®pg;;, ETR, and qP decreased by the
treatment and were least affected on Yangjiao NO. 5 among all cultivars. The reduced temperature and light exposure also
induced reductions on the chlorophyll content in the plants. Of which, Yangjiao No. 5 exhibited a higher resistance. There was

a negative correlation between the Pn, Gs, Tr, Fv/Fm, @pgy;, ETR, and qP and the cold injury index, but a positive one between
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them and the dry weight of the pepper seedlings when exposed to low temperature and reduced light. [ Conclusion] Exposure

to low temperature and reduced light hindered the growth and photosynthesis of the pepper seedlings of different varieties with

variances. Among the 6 cultivars, Yangjiao No. 5 appeared to withstand the adverse conditions better than the others and

sustain a near normal growth.
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Table 1 Pepper cultivars and sources
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¢l Qiemen sweet Cangzhou Jinkelifeng Seedling Co., Ltd
pepper

© FHEZ95 CRANTE TN ) /N
Kejizhiguang No. 9 Xuzhou Pengda Seed Industry Co., Ltd

o 635 JERCRAE AR B TR A F]
Haihua No. 3 Beijing Haihua Biotechnology Co., Ltd

VL 75 BL R ) b DX MV R 25 5 B

s VL5 BRI AL 22T ST T

Lixiahe Institute of Agricultural
C4 Yangjiao No. 5 1)f1a ¢ Institute ot Agricultural
Sciences

- L3R BT BT AL A TR A
EEX#HsT i .
C5 Jiangsu Zhenjiang Zhenyan Seed
Juwuba No. 5
Industry Co., Ltd
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Co6 Sujiao No.5 Jiangsu Jiangshu Seedling Technology
Co., Ltd
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Table 2 Effects of low temperature and reduced light on growth of pepper seedlings
IEGAb e N ESi TR B s WA fERTE
Témperature and Cultivar ‘Plant ‘ Stem Leaf , Aboveground Underground Plfint dry
light treatment height /cm diameter /mm area /cm dry weight/mg dry weight/mg weight /mg
Cl 8.4240.32 bed 1.534+0.04 cd 7.751+0.25 be 301.35£8.85 cd 43.01+£1.27 ef 344.36+£9.99 ¢
Cc2 8.09+0.30 de 1.70£0.04 a 7.48%+0.27 ¢ 307.02£11.20 bed 48.63+1.57 a 355.66£12.77 be
C3 8.89+0.35 ab 1.610.05 abc 7.40%+0.26 ¢ 326.17£7.26 ab 44.33+1.34 cde 370.50£8.60 ab
CK Cc4 8.27%0.29 cde 1.66+0.05 a 8.02+0.27 ab 319.80£13.86 be 47.80+1.52 ab 367.59£15.06 ab
C5 8.7240.29 abc 1.560.04 be 8.30+028a 311.90£8.64 bed 45.76+1.42 bed 357.66£9.96 be
Cc6 9.10+0.34 a 1.65+0.05 ab 8.131+0.30 ab 341.35£10.80 a 46.401+1.45 abc 387.75%12.15a
Cl 6.41£024h 1.23£0.05f 6.55+£0.25d 244.49+6.49 f 3343%1.11h 277.92+7.56 ¢
Cc2 7.07+0.18 g 1.5240.06 cd 6.77+0.26 d 27591£10.09 ¢ 43.61+1.54 def 319.53+11.58d
C3 7.05+0.28 g 1.32+0.05¢ 6.37+0.24d 276.05£10.10 ¢ 35.79+t1.24h 311.85+11.34d
! Cc4 7.491+0.27 fg 1.5340.06 cd 7.33+0.30¢ 297.25+£12.93d 43.96+1.70 cde 34121+ 14.62¢
Cs 7.14+025¢g 1.3420.06 ¢ 7.40%+0.30 ¢ 270.76£10.59 ¢ 39.19+143 g 309.96+£12.01d
Cc6 7.81+0.28 ef 1.45+0.07d 7321026 ¢ 302.14+13.21 cd 41.16+1.54 fg 34329+ 14.74 ¢
Fr 221.05%* 158.08%* 96.46** 130.04%* 182.32%* 137.64**
Fifue Fc 9.49%* 17.54%* 12.91%** 15.05%* 29.13%* 14.65**
Frsc 4.16%* 2.02 0.79 2.07 3.56* 2.24

CKAFIER G, TREMBTOE. FIEHE AR /NG F RSB Z R B3 (P<0.05) o FrAIFSHIAGRIEICAE BN KIFE; FreofRRIE

ACEEAN S AR F(E . A4y 5 R TEP<0.05MIP<0.01 /K B3,

CK: normal temperature and light; T: low temperature and reduced light. Data with different lowercase letters on same column indicate significant differences at

P<0.05. Fr and Fc: F values under treatment and of cultivars, respectively. Fr«c. F value of interaction between treatment and cultivar. * and ** indicate

significant at P<<0.05 and P<<0.01, respectively.
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Fig. 1 Effect of treatment on cold injury index of pepper
seedlings
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Fig. 2 Effects of treatment on leaf photosynthetic parameters of pepper seedlings
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Fig. 3 Effects of treatment on leaf chlorophyll fluorescence parameters of pepper seedlings
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Fig. 4 Effect of treatment on chlorophyll content in leaves of pepper seedlings
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Table 3 Correlations among cold injury, plant growth, photosynthesis, and chlorophyll fluorescence of pepper seedlings under

treatment

EzLaN Ol A A AL AN A ML) AR B KO M 2 R SRR S R T A S SR Ak S K R AR K R

Index P, G, T, C; F,JF,, Dpg1p ETR qP NPQ
WEHK
Chillirjg inlellry index =0.791** —0.801** —0.745** -0.039 —0.667** —0.754%* —0.693** —0.658** 0.580%**
**r%— * * * * * * k% * *
Plant height 0.303 0.329 0.309 -0.276 0.190 0.298 0.386 0.244 -0.256
=K
Stem diameter 0.558**  (0.570** (0.548%** —0.547** 0.477** 0.567** 0.618** 0.455%* —0.475%*
T AR
Leaf area 0.323* 0.312*  0.301* —0.182 0.164 0.257* 0.300* 0.153 -0.157
bR E
0.401**  0.427** 0.396** —0.393** 0.282* 0.394** 0.481** 0.356** —0.345*

Plant dry weight

a0y I RORIEP<0.05M1P<0.01K V- R, n=18.
* and ** indicate significant at P<<0.05 and P<<0.01, respectively; n=18.
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