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Alleviating effect of different concentrations of exogenous zeaxanthin
on pepper seedlings under low temperature and weak light stress

DING Dongxia, LI Jing, XIE Jianming, LI Nenghui, HAN Kangning,
ZHANG Jing, NIU Tianhang, YANG Yan
(College of Horticulture, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract: To solve the problem of low temperature and weak light stress during the facility pepper production
in northwest China in winter and spring, the study took the low temperature sensitive pepper variety ‘ Hangjiao No.
2’ as the test material to study the alleviating effect of exogenous zeaxanthin in different concentrations on pepper
seedlings under low temperature and weak light stress. Pepper seedlings were pretreated with zeaxanthin solution of
0 (CK), 20 (T1), 50 (T2) and 100 (T3) mg - L' for 4 consecutive days, and then placed in an artificial cli-
mate chamber to simulate low temperature and weak light stress for 7 days. The physiological indexes related to
growth, photosynthesis and antioxidant enzymes of pepper seedlings were measured. It was found that pretreatment
with different concentrations of exogenous zeaxanthin significantly alleviated the stress of pepper seedlings under low
temperature and light stress, and the T2 treatment had the best effect. Compared with CK, the plant height and
stem diameter of the T2 treatment increased by 5.52% and 17.09%, respectively. The photosynthetic pigment con-
tent, net photosynthetic rate (P, ), stomatal conductance ( G,) and transpiration rate (T.) of leaves were signifi-

cantly increased. The soluble sugar and soluble protein of osmotic regulation substance increased by 22.35% and
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19.58% , respectively. Antioxidant enzymes SOD and CAT increased by 19.23% and 381.55%, respectively. In ad-
dition, the T2 treatment significantly reduced the content of superoxide anion, malondialdehyde (MDA ) and rela-

tive conductivity. The result showed that exogenous zeaxanthin (50 mg + L") effectively alleviated the oxidative

damage caused by low temperature and weak light pepper seedlings, protected the integrity of the cell membrane,

reduced the damage to photosynthetic organs of seedlings, strengthened the stomatal conductance and photosynthetic

capacity of leaves, and improved the tolerance at low temperature and weak light stress.

Keywords: zeaxanthin, pepper seedling, low temperature and weak light, photosynthetic parameters, oxida-

tive stress
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Table 1  Effects of exogenous zeaxanthin on growth characteristics of pepper seedlings under low temperature and weak light stress

fb e o b I B @ H T B @ iﬂjJ:ﬂ“'i ﬂﬁ?ﬂiﬁ
Treatment Height/cm Stem/mm Fresh weight Fresh weight Dray weight Dray weight
of shoot/g of root/g of shoot/g of root/g
CK 13.40+0.114b 2.14+0.034¢ 3.02+0.132b 0.90+0.045¢ 0.32+0.032¢ 0.07+0.006¢
T1 13.82+0.066ab 2.36+0.036b 3.44+0.129b 1.16+0.024b 0.40+0.013b 0.08+0.007bc
T2 14.14+0.051a 2.51+0.051a 3.92+0.058a 1.32+0.037a 0.49+0.015a 0.11+0.007a
T3 13.68+0.402ab 2.21+0.057¢ 3.30+0.192b 0.98+0.058¢ 0.43+0.020ab 0.09+0.006ab

T R PR - B B An 22 s RSB 5 A [/ NE FRURTE P<0.05 KT RE 2SR, T,

Note: Data in the table are the mean values with standard deviation; different lowercase letters in the same column indicate significant differences at

P<0.05 level. The same below.
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Table 2 Effect of exogenous zeaxanthin on photosynthetic pigment content and photosynthetic

parameters of pepper under low temperature and weak light stress

YA R [ W C. TR R S G
e Mok a Arit MR b R MK a+b T i I\I{ijlﬁh” %ip“_ . HI@F Cﬁzlﬁkffoc T%E?T' 1;‘L%#‘E‘ZIC,.
Chl a content Chl b content Chl a+b content photosynthetic  fnterceliutar &4 ranspiration tomata
Treatment /( e - - ) /( me - -1 ) /( me - ol ) rate concentration rate conductance
g8 g8 8" 8 /(pmol + m™2 - s_l)/(pmol < mol™) /(mmol + m2 + s7'Y(mol » m™2 - s7!)
CK 1.404+0.127bc 0.508+0.039bc 1.913+0.164hc 0.633+0.033¢  470.333+£12.837a  0.967+0.067h 28.333+2.333b
T1 1.315+£0.041¢ 0.465+0.011¢ 1.780+0.052¢ 0.800+0.058b  454.333+2.403a 1.200+0.000a 35.333+0.333a
T2 1.813+0.109a 0.629+0.042a 2.443+0.150a 1.133+0.033a  382.667+9.262¢ 1.233+0.067a 34.667+0.882a

T3 0.652+0.098ab 0.585+0.030ab 2.237+0.128ab

0.733+0.033bc

425.000+1.155b 1.133+£0.033ab  31.000+0.577a

£ 3 SMNEERERIMEIEELME TERMKMEREF R MDA & /M0

Table 3  Effect of exogenous zeaxanthin on antioxidant enzyme activity and MDA content

of pepper under low temperature and weak light stress

e A AL A T TR i S W B T SR A S [Nl 3= 7s
T SOD activity POD activity CAT activity MDA content
reatment /(U -mg™h) /(U -mg™h) /(nmoL + min™! - mg™") /(wmoL - g™!)
CK 2.310+£0.030c 2.573£0.127a 0.175+0.002¢ 0.90+0.045a
T1 2.598+0.039h 2.820+0.127a 0.525+0.010b 1.16+0.024b
T2 2.755+0.061a 2.520+0.000a 0.841+0.023a 1.32+£0.037¢
T3 2.518+0.041b 2.860+0.127a 0.500+0.003b 0.98+0.058a
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Fig.2 Effects of exogenous zeaxanthin on relative electrolytic
leakage of pepper under low temperature and weak light stress
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Fig.1 Effects of exogenous zeaxanthin on growth characteristics of pepper seedlings under low temperature and weak light stress
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Fig.3 Effect of exogenous zeaxanthin on superoxide anion

content in pepper under low temperature and weak light stress
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Fig.4 Effects of exogenous zeaxanthin on osmotic regulator of pepper under low temperature and weak light stress
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