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Abstract ; In order to investigate the seed germination characteristics and physiological and biochemical characteristics of
Horsfieldia hainanensis seeds under high temperature and humidity ( HTH) stress, in this paper, the seeds of H.
hainanensis were used as the research objects, the seeds of H. hainanensis were treated with different high temperature
and humidity stress time (0, 1, 3, 5, 7 d). Then the indexes of seed germination and seedling growth were measured ,
and the seed intracelluar substance and antioxidant enzyme activities of seeds were studied. The results were as follows
(1) Compared with CK, high temperature and humidity stress significantly inhibited seed germination percentage
(GP), germination energy ( GE), germination index ( GI) and vitality index ( VI), and prolonged the mean
germination time ( MGT) of seeds. The cumulative germination rates of CK, HTH-1, HTH-3, HTH-5 and HTH-7
treatments were 63.3%, 40.0%, 33.3%, 31.7% and 26.7%, respectively. High temperature and humidity significantly
inhibited plant height (PH), root length (RL) and basal diameter (BD) growth, and aboveground biomass ( AB),
underground biomass(UB) and root-shoot ratio(RSR) of seedlings, and HTH-7 was the lowest. (2) With the increase
of stress time, the contents of starch (St), soluble sugar (SS), soluble protein(SP) , and superoxide dismutase (SOD)
activity were significantly decreased compared with CK, while the contents of peroxidase ( POD ) activity,
malondialdehyde (MDA ) and proline (Pro) were significantly increased, implying heightened oxidative stress and
membrane lipid peroxidation, as well as an upregulated osmotic adjustment mechanism in response to stress. (3)
Correlation analysis showed that seed germination parameters (GP, GE, GI, VI) and seedling growth indexes ( PH,
RL, BD, AB, UB, RSR) were positively correlated with SS, SP and SOD, and negatively correlated with POD, MDA
and Pro under high temperature and humidity stress, indicating that oxidative damage and osmotic stress play crucial
roles in limiting seed vigor and seedling establishment. In conclusion, with the prolongation of stress time, the
decomposition of seed intracelluar substances, the content of osmotic adjustment substances, the membrane lipid
peroxidation and the activity of antioxidant enzymes are increased, and the seed vitality and seedling growth are
inhibited, which provides a theoretical basis for the protection of H. hainanensis germplasm resources and the selection of
wilderness return environments return environment.

Key words: Horsfieldia hainanensis, high temperature and humidity, seed germination, antioxidant enzyme,
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CK AbH 5 i 42 43 5] Eb HTH-5 HTH-7 & 342 5
T 18.3% 27.5% ., WFR 1 "1, 754 0 A=y i S
oy o w117 SE N o1 T A RS S R A 7 =
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Fig. 1 Seed germination characteristics of Horsfieldia hainanensis under different treatments
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Table 1
the biomass allocation of Horsfieldia hainanensis

seedlings under different treatments

Aboveground biomass, underground biomass and
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Fig. 3 Characteristics of Horsfieldia hainanensis of inteacelluar substances under different treatments
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Fig. 4 Characteristics of enzyme activities, MDA and Pro contents of Horsfieldia hainanensis under different treatments
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Table 2 Analysis of principal components affecting seed germination and seedling growth of Horsfieldia hainanensis

F sy

itkznia

K175 22 TTRR

Principal HEH e R A A i AR N (RN Cumulative variance
component St SS SP SOD POD MDA Pro contribution rate
(%)
1 0.29 0.39 0.39 0.39 -0.40 -0.39 -0.40 88.20
2 0.93 -0.09 -0.12 -0.23 0.24 -0.01 0.04 7.70
GP | GP (% sk e ek dax gk G dek BB ek 5 & 6 ® & 6 1.0
GE GE % foxk u; e & & & & @ o & @ & & & &
GI G I &€ @ & @ © & © ¢ ok dokk dokk  dokk Rk sk [~ 08
MGT MGT e # @ doo S doe @R 0 doe Ge o O S B L 06
VI R N e & & & & &
PH PH % ek feen  fekk gk * Soksk  foRk  foRk  Gokk Gekk Rk - 0.4
RL RL &% @& &8 & 1 @& & @ & o @
BD BD & ##2 &5 ¢ & g S G e g 0.2
AB AB sk @k se ek dek Gk Gk foRx G
UB UB # » @ & & & & & -0
RSR RSR (o6 foak o ok ek gokk ok . o9
St St R R (x D & &
SS SS B & a a L 04
SP Sp e dan S S
SOD SQD k% ek fokk - -0.6
POD POD @ &
MDA MDA ##% - -0.8
Pro Pro 1.0

o\ C& o @Cﬁ B\ Q‘é Y @0 ?SJ o© $$$

* Fo R M FH A NE (P<0.05) , wx TRl i AH G (P<0.01)

* indicates a significant correlation (P<0.05), ** indicates a very significant correlation (P<0.01).
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Fig. 5 Correlation analysis of seed and seedling growth and physiological indexes of Horsfieldia hainanensis
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