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Abstract: Pitaya fruit is a characteristic tropical fruit of Hainan province, mainly cultivated in the red soil of Hainan
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province. The exchangeable magnesium is lost throughout the year, leading to magnesium deficiency in some orchards,
which affects the growth and yield of pitaya fruit. Magnesium is involved in photosynthesis and other metabolic proc-
esses. Therefore, this study took the main domestic variety of pitaya Dahong as the experimental material, using hy-
droponic experiments, set four magnesium concentration gradients of 0, 0.5, 2.0, 4.0 mmol/L, to determine the changes
in the apparent morphology, biomass, and the activity of enzymes related to crassulacean acid metabolism in pitaya fruit.
The results showed: (1) Different magnesium concentration treatments had a significant impact on the length, width,
thickness, stem thickness, and fresh weight of the tender stems of pitaya fruit. When magnesium is deficient or exces-
sive, the length, width, thickness, stem thickness, and fresh weight of the tender stems are also significantly less than
those treated with 2.0 mmol/L. Magnesium deficiency can significantly reduce the length, width, thickness, stem thick-
ness, and fresh weight of pitaya fruit. The condition of 2.0 mmol/L magnesium concentration is most suitable for plant
growth; (2) The activity of PEPC first increased and then decreased with the increase of magnesium concentration. The
activity of PEPC at 4 mmol/L magnesium concentration was lower than at 2.0 mmol/L but higher than at 0.5 mmol/L
and 0 mmol/L treatments. after 84 days, under the condition of 2.0 mmol/L magnesium concentration, the PEPC activity
in tender and old stems was the highest among other treatments, at 90.44+1.40 and 92.77+0.67 nmol/(min-g), respectively,
and its initial CO, fixation ability was much higher than other treatments; The activity of NAD-MDH in tender stems
decreased with the increase of magnesium concentration. With the extension of treatment time, the impact of magnesium
concentration on NAD-MDH gradually appeared, first observed in tender stems and then gradually affected the old
stems. The maximum activity of tender and old stems treated with magnesium deficiency after 84 days was (12631.82+
286.04)nmol/(min-g), and (10500.16+108.34) nmol/(min-g), respectively; Under the treatment of 2.0 mmol/L magne-
sium concentration, the activity of NAD-ME in both tender and old stems of pitaya fruit was maintained at a high level,
with an overall average of 28.41~ 65.87 nmol/min/g. (3) Magnesium deficiency had a significant effect on the enzyme
activities of PEPC and NAD-MDH in tender stems. Magnesium deficiency reduced the activity of PEPC, leading to a
decrease in oxaloacetic acid content, limiting the process of CO, conversion to malate. The accumulation of malate at
night is reduced, and the raw materials for photosynthesis are insufficient during the day, thereby reducing the accumu-
lation capacity of organic matter. Conclusion: The optimal magnesium concentration for the cultivation of domestic
red-fleshed pitaya is 2.0 mmol/L. The magnesium concentration in the soil of the current pitaya planting area is lower
than this value, so it is recommended to reasonably increase the application of magnesium fertilizer during the planting
of pitaya.
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Tab. 1 Effects of different magnesium concentrations on the growth of tender stems of pitaya fruit on day 84
2373} 3 KE Vi JE vl i[5
Mg concentration/(mmol-L™") Length/cm Width/cm Thickness/mm Stem diameter/cm Fresh weight/g
0 55.08+2.98° 4.00£0.26° 1.810.07¢ 14.97+0.21° 519.57+20.64°
0.5 65.53x1.31° 4.50£0.22% 2.69£0.13° 15.83£0.18" 704.70+44.10°
2.0 83.73+3.19° 5.70+0.16" 5.16+0.09° 17.22+0.07* 742.83+37.18%
4.0 70.14+2.28° 4.97£0.19° 3.510.14° 15.82£0.55" 526.77+£10.70°

E: FAARNG FRFRRZEFEE (P<0.05) .

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).

K2 HEFEMRTEHERENNERENENR N

Tab. 2 Effects of different magnesium concentrations on the biomass of pitaya fruit on day 84

W= Tender stem

%25 0ld stem

Bevk i
Mg concentraltion/ T & T i fk/g SrkR
(mmol-L ™) Dry matter/g Moisture content/% Dry matter/g Moisture content/%
0 36.61+1.85° 92.94+0.34° 39.81+1.00° 93.31%0.34°
0.5 43.73+£2.11° 93.78+0.10" 41.37+2.09* 93.35+0.31°
2.0 51.71+3.15° 93.05+0.08" 42.63+1.55° 93.07+0.30°
4.0 38.10+0.86° 92.77£0.07° 34.10+0.89° 93.01+0.46"

E: FFARNG FRFRRZEFBH (P<0.05) .

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Chlorophyll b activity in the tender stem (A) and old sterm (B) of pitaya at different magnesium concentrations
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Fig. 2 Correlation of physiological effects of different
magnesium concentrations on pitaya on day 84
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