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Abstract: Sea buckthorn ( Hippophae rhamnoides) is an important dioecious tree species of protective plantation with
insufficiently documented on the sexual responses difference to environmental stress as well as the interaction between
sexual competition and heavy metal stress. In order to provide the practical guidance for repairing heavy metal pollution
in soil, the physiological responses and tolerance of male and female sea buckthorn plants under Mn stress and different
sexual competition interaction patterns were discussed. The physiological responses of sea buckthorn under Mn stress
(4000 mg - kg) and three different sexual combinations (female X female, male X male, female X male) were
determined, including the contents of chlorophyll, peroxidase (POD) , superoxide dismutase (SOD) , malondialdehyde
(MDA), total phenols (TP), free proline (Pro), soluble sugar (SS), glycine betaine (GB) and manganese in male
and female leaves. The results were as follows: (1) Under Mn stress, the SOD of male plants (M/FM) was the highest
in all competition combinations, while the MDA content was not significantly increased compared with the control,
indicating that the male plants had better antioxidant capacity and less membrane oxidative damage. (2) M/FM
accumulated more free proline and showed better osmotic adjustment ability under Mn stress, indicating that male plants
under sexual competition showed better tolerance to Mn stress. (3) The study indicated that male-female interaction and
Mn stress interaction significantly affected the physiological response characteristics of sea buckthorn leaves, such as
chlorophyll content, antioxidant enzyme activity and osmotic adjustment. Principal component analysis showed that the
contents of SOD, POD, MDA, chlorophyll b (Chlb), SS and Pro in leaves could be used as the main physiological

response indicators. The results can be used as a reference for the remediation of soil heavy metal pollution by sea

43 %

buckthorn plants.
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Fig. 1

Effects of Mn stress on chla(A) and chlb(B) contents of sea buckthorn

leaves under different sexual competition interaction patterns
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Fig. 2 Effects of Mn stress on SOD (A), POD (B)
activities and MDA contents( C) of sea buckthorn leaves

under different sexual competition interaction patterns
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Fig. 5 Effects of Mn stress on Mn contents of sea buckthorn

leaves under different sexual competition interaction patterns
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Table 1  Effects of sex, competition and Mn application and their
interaction on physiological indexes of sea buckthorn leaves
y PER] xZE4+ x
B 7
B MR % 2% =i oy T4 x i b B
M TR P G ik lﬁﬁ! X a4 Vikﬁj X Jitidd Competition X b@%ﬂn
e . . .. . Sex X Sex X Sex X
Physiological index Sex Competition Mn application .. - Mn L
Competition Mn application - Competition X
application -
Mn application
2% a (Chla) 0.202ns 0.001 #:* 0.007 * 0.000 %3 0.442ns 0.000 % 0.003*
M4t b (Chlb) 0.002* 0.000 *3* 0.000 ** 0.000 ** 0.004 * 0.000 % 0.144ns
RE LY ALEE (SOD) 0.135ns 0.196ns 0.000%* 0.002 0.001 %* 0.657ns 0.595ns
i S AL (POD) 0.373ns 0.131ns 0.000 * 0.073ns 0.719ns 0.824ns 0.146ns
N [ (MDA) 0.131ns 0.001 ** 0.000** 0.476ns 0.012* 0.021* 0.079ns
5B Il 2R (Pro) 0.000 % 0.001 *:* 0.000 %3 0.000 %3 0.000 %3 0.000 % 0.003 *
A ERE (SS) 0.587ns 0.028* 0.097ns 0.451ns 0.005* 0.043* 0.614ns
B0 (GB) 0.060ns 0.327ns 0.000 #* 0.001 #** 0.126ns 0.753ns 0.000 %3
By (TP) 0.003 * 0.000 % 0.085ns 0.888ns 0.357ns 0.741ns 0.405ns
4 (Mn) 0.239ns 0.911ns 0.000%* 0.865ns 0.262ns 0.890ns 0.885ns

. *FR 3 (0.001<P<0.05) ; **FRm BE(P<0.001); ns #/RAEE(P>0.05),

Note: * indicates significant differences (0.001<P<0.05); ** indicates extremely significant differences (P <0.001) ; ns indicates no

significant differences (P>0.05).
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Fig. 6 Principal component analysis of physiological
response parameters of sea buckthorn under Mn stress

and sexual competition interaction patterns
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