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Effect of Root Application of Potassium Fertilizer in Different Periods
on Photosynthetic Characteristics, Yield and Quality of Junzao

in Irrigation Area along the Yellow River
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Abstract: The 8-year-old ‘Junzao’ plants were selected in the irrigation area along the Yellow River. With
no potassium fertilizer as the control, 300 g potassium sulfate was applied in the flowering stage, young
fruit stage, fruit expansion stage and color transformation stage of fruit trees. The changes of fruit quali-
ty, yield, leaf photosynthesis and fluorescence parameters of each treatment were measured, and the best

potassium application period of ‘Junzao’ in the irrigation area along the Yellow River was determined,
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which provided a theoretical basis for the formulation of reasonable fertilization measures for jujube trees.
The results showed that: (1) compared with the control, the application of potassium fertilizer promoted
the photosynthesis and improved the fruit quality of ‘Junzao’ jujube, and the effects were different in dif-
ferent growth stages. And the application of potassium fertilizer in the fruit expansion stage had the most
significant effect on improving fruit quality, yield and leaf photosynthesis of Junzao jujube. (2) After ap-
plying potassium fertilizer during fruit expansion stage, the vertical diameter, transverse diameter, fruit
shape index, weight per {ruit and yield per plant of ‘Junzao’ significantly increased by 22. 64 %, 39.33%,
13.62%, 19.52% and 19. 58%, respectively compared with the control. The content of Vitamin (Vc),
soluble sugar and fructose contents, the ratio of sugar and acid significantly increased by 37. 98%,
22.82%, 31.37% and 29. 95% compared with the control, respectively. The leaf chlorophyll content, net
photosynthetic rate (P,), stomatal conductance (G,), transpiration rate (T,) significantly increased by
28.91%, 38.44%, 36.75% and 27. 25% compared with the control, respectively. The leaf initial fluores-
cence (F;), maximum fluorescence (F,) and electron transfer rate (ETR) significantly increased by
28.18%, 29.15% and 37.75% respectively compared with the control. However, the intercellular CO,
concentration (C;) and fruit cracking rate reached the lowest value during the fruit expansion stage, which
significantly decreased by 28.34% and 35.50% respectively compared with the control. It was found that
the application of 300 g potassium fertilizer to the plant during the fruit expansion period of Junzao could
significantly increase the chlorophyll content, photosynthesis efficiency, light energy absorption and elec-
tron transfer efficiency of the plant leaves, improve the photosynthetic capacity of the tree, significantly
reduce the fruit cracking rate, effectively improve the external and internal quality of the fruit, and signifi-
cantly increase the yield per plant.

Key words: Junzao; potassium fertilization period; fruit quality; yield per plant; photosynthetic character-

istic
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Fig. 2 The photosynthetic gas exchange parameters of ‘Junzao’ leaves under different potassium application periods
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Table 1 The chlorophyll fluorescence parameters of ‘Junzao’ leaves under different potassium application periods
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Treatment Fo F. MHRF,/Fu R Dps ETR
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of ‘Junzao’ under different potassium application periods
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Table 2 The internal quality of ‘Junzao’ fruit under different potassium application periods

b 7 iR C LRGSR S Prigrgtiy T R P BETR L
Treatment Ve/(mg/g) Soluble protein/ % Soluble sugar/(pg/mlL) Fructose/(pg/mL) Sugar acid ratio
CK 1.6240. 10c 3.506=40. 333c 37.786+1.924d 14.90740. 925b 6.932+1. 634c¢
T 2.17£0.11a 4.24740.183b 42.565+0. 916bc 15.509=+1. 524ab 7.011+1.537¢
T, 1.9140. 30ab 4,85340.459a 45,089+ 1. 444ab 15. 04641, 446b 9.543+0. 658a
T 2.247+0. 16a 4.05640. 172bc 46, 409+2. 746a 19.583+4. 416a 9.008=+1.119ab
T, 1.80+0.18b 3.51340. 213¢ 40.630+1.479cd 15.509=+1. 320ab 7.435+1.429bc
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Fig.4 The yield per plant and cracking rate of ‘Junzao’ under different potassium application periods
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