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Abstract: [ Objective ] Chinese jujube industry is China's characteristic advantageous industry, in which
labour-saving, safe, high-quality and efficient cultivation technology is gradually applied. For the good
varieties of Chinese jujube, the reasonable water and fertilizer management is an important part of its
labour-saving cultivation, but the light and simplified cultivation techniques such as water and fertilizer
integration of good varieties of fresh Chinese jujube promoted in Taihang Mountain area still need to be
systematically researched. The objective of this study is to explore the suitable water and fertilization

conditions for growth and fruiting of Chinese jujube and provide reference for water and fertilizer
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management of fresh cultivars Yueguang and Dongzao in the Taihang Mountain area. [Methods] This
experiment was conducted at the Hebei Agricultural University-Fuping Comprehensive Experimental
Station of Chinese Jujube Industry in Fuping County, Baoding City, Hebei Province from 2021 to 2022.
The materials were 5-year old Yueguang and Dongzao trees. Their branch and leaf growth (number of
newly emerged jujube shoots, extension shoot length, extension shoot diameter, secondary shoot
internode length, secondary shoot length of extension shoot, bearing shoot length, number of leaves per
bearing shoot, content of N, P, K, Ca, Mg elements), flowering(number of inflorescence per bearing
shoot and flowers per bearing shoot), and fruit quality(single fruit weight, longitudinal diameter,
transverse diameter, fruit shape index, Vc content, titratable acid content, soluble sugar content, soluble
solid content, sugar acid ratio) were investigated under four conditions, including low water and
fertilizer treatment (10 t of drip irrigation water, 15 kg of water-soluble fertilizer A and 15 kg of
water-soluble fertilizer B per mu per year), medium water and fertilizer treatment (12 t of drip irrigation
water, 20 kg of water-soluble fertilizer A and 25 kg of water-soluble fertilizer B per mu per year), high
water and fertilizer treatment (14 t of drip irrigation water, 25 kg of water-soluble fertilizer A and 40 kg
of water-soluble fertilizer B per mu per year) and CK control with no water and fertilizer. [ Results ] The
results showed that the differences in water and fertilization conditions had no significant effects on the
length of bearing shoots in both Yueguang and Dongzao varieties. The number of newly emerged jujube
shoots, extension shoot length, secondary shoot internode length, secondary shoot length of extension
shoot, the number of inflorescence per bearing shoot and the number of flowers per bearing shoot were
significantly higher in Yueguang in the high water and fertilizer treatment than in the low water and
fertilizer treatment and the CK control. The number of newly emerged jujube shoots, the number of
inflorescence per bearing shoot and the number of flowers per bearing shoot were significantly higher in
Dongzao after the medium water fertilizer treatment than in the high water fertilizer treatment and the
CK control. Yueguang had significantly higher single fruit weights in 2021 in the high and medium
water fertilizer treatments than in the low water fertilizer treatment and the CK control. Single fruit
weights increased sequentially with increasing amounts of water and fertilizer in 2022, but there were
no significant differences between treatments, with the high water fertilizer treatment being the highest.
Under the conditions of medium and high water and fertilization treatment, the nutrient content of
Yueguang fruit was generally higher. The single fruit weight of Dongzao increased with different water
and fertilizer treatments compared to the CK control, increasing by 16.61%, 4.07% and 27.76% from
low to high water and fertilizer treatments respectively. As the amount of water fertilizer increases, the
titratable acid content and of Dongzao decreases, while the sugar-acid ratio increases and the fruit
becomes sweeter. The fruit quality of Dongzao was the best under the medium water and fertilization
treatment. At different developmental stages, the mineral element content in the leaves of Yueguang
was dynamically changing, with N, P, K and Mg content decreasing in the later stages of fertility, and
the decrease in K content favoring the accumulation of Ca elements. Dongzao leaves accumulated a
higher content of mineral elements in mid-August. After the two varieties applied water fertilizer

treatment, the content of N, P, K, Mg elements were higher than that of the control, and all of them



increased with the increase in the amount of water fertilizer, and the peak appeared after the medium
water fertilizer treatment, and then decreased. While Ca elements decreased with the increase of water
and fertilizer. [ Conclusion] Considering the effects of different water and fertilizer conditions on the
growth of both fresh Chinese jujube cultivar Yueguang and Dongzao, as well as their fruit size and
quality under the water and fertilizer integration cultivation mode in Taihang Mountain area, it is
recommended that Yueguang should be supplied with high water and fertilizer (drip irrigation water 14
t/mu year, humic acid water-soluble fertilizer 25 kg, large amount of elemental balanced fertilizer 40 kg

14 t of drip irrigation water, 25 kg of humic acid water-soluble fertilizer and 40 kg of large amount of
elemental balanced fertilizer per mu per year), while Dongzao should be supplied with medium water
and fertiliser (12 t of drip irrigation water, 20 kg of humic acid water-soluble fertilizer and 25 kg of
large amount of elemental balanced fertilizer per mu per year).
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Table 1 Effects of different water and fertilizer conditions on branches, leaves and flowers of Yueguang
4 sl WA LA A /¢ R TRN AL UK K I BT H A AL
Year Treat Number of Extension shoot Extension i3 Secondary shoot Bearing shoot Number of Number of Number of flowers
ment newly emerged Length/cm shoot Secondary length of extension length/cm leaves per inflorescence per per bearing shoot
jujube shoots diameter/mm shoot internode shoot/cm bearing shoot bearing shoot
length/cm
W1 7.80+£1.30 Aa 74.09+10.95 Aa 7.71£0.74 Aa 46.46+5.18 Aa 19.9244.02 Aa 24.19+6.95 Aa 14.43+£2.88 Aa 5.77£1.22 Aa 69.63+13.71 Aa
2021 4E
W2 6.40+0.55 ABab  71.80+13.93 Aab 7.64+0.64 Aa 45.55+£8.22 Aa 19.48+2.69 Aa 24.47+4.91 Aa 14.074£2.45 Aa 5.17+1.09 ABb 62.03+15.69 ABab
In 2021
W3 5.20+1.10 Bb 62.03+15.01 Ab 7.80£1.05 Aa 37.934+6.44 Bb 15.57+1.04 Cc 22.63+6.33 Aa 14.30+3.32 Aa 4.97+1.13 ABb 59.60+16.14 ABb
CK 5.20+1.10 Bb 62.45+11.49 Ab 5.99+0.97 Bb 36.73+6.20 Bb 17.53+2.27 Bb 23.12+6.03 Aa 13.9743.30 Aa 4.63+1.19 Bb 55.03+17.63 Bb
W1 7.80+0.84 Aa 74.11£10.97 Aa 7.67+0.68 Aa 46.58+4.91 Aa 19.91£3.93 Aa 24.33+6.62 Aa 14.53+2.94 Aa 5.43+£0.90 Aa 71.57£9.21 Aa
2022 4 w2 6.80+0.84 ABab  72.56+12.61 Aab 7.68+0.92 Aa 46.93+£6.42 Aa 19.29+2.52 Aa 24.50+4.90 Aa 14.20+2.33 Aa 5.23£1.01 Aa 67.83+12.13 ABab
In 2022 w3 5.60+0.89 Bbc 64.44+14.53 Abc 7.64£1.19 Aa 38.85+7.09 Bb 15.57+1.04 Cc 22.68+6.19 Aa 13.4742.94 Aa 5.00£1.02 Aa 61.63+15.84 Bb
CK 5.20+1.10 Be 62.53+11.37 Ac 6.03+0.99 Bb 36.76+6.24 Bb 17.12+1.80 Bb 23.09+5.85 Aa 13.574£3.07 Aa 5.47£1.04 Aa 66.77+12.51 ABab

*: F—E R RNEAR NG ZEFRRAFRKEGIZ M EREE (p<0.05 , AFEKSFREFRRAFEKEAIZ WZERREE (p<0.01) . T,
Note: Different small letters of the same year in the same column indicate significant differences between different water fertilizer treatments (p < 0.05), and different capital letters indicate

highly significant differences between different water fertilizer treatments (p < 0.01). The same below.
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Table 2 Effects of different water and fertilizer conditions on branches, leaves and flowers
of Dongzao
4 AbER WA KL 4 RIBTER KL A ALK
Year Treatment ~ Number of newly Bearing shoot Number of leaves Number of Number of
emerged jujube length/cm per bearing shoot inflorescence per flowers per
shoots bearing shoot bearing shoot
W1 16.40+1.52 Bb 19.06+2.98 Aa 11.67+2.09 Aa 4.43+0.77 Ab 46.33+7.64 Bb
2021 4 w2 22.40+4.83 Aa 18.53+3.66 Aa 12.33+1.97 Aa 4.87+0.86 Aa 54.77+12.18 Aa
In 2021 W3 15.00+2.92 Bb 18.02+3.22 Aa 10.17+1.56 Bb 4.33+0.80 ABb 39.47+8.80 Be
CK 15.60+3.85 Bb 19.49+43.06 Aa 12.07+1.80 Aa 3.80+0.71 Cc 42.00+10.44 Bbc
W1 16.00£1.22 Bb 19.14+2.97 Aa 11.93+£2.00 Aa 4.47+0.73 ABbc 48.00+7.40 Bb
2022 F w2 20.40+£3.91 Aa 18.974£3.51 Aa 12.30+1.80 Aa 4.90+0.76 Aa 55.03+10.67 Aa
In 2022 W3 15.60+1.14 Bb 18.114£3.23 Aa 10.43+1.76 Bb 4.63+0.76 Aab 43.00+7.44 Be
CK 15.60+1.67 Bb 19.63+2.96 Aa 12.03+1.61 Aa 4.10+0.66 Bc 44.97+8.52 Bbc
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Table 3 Effects of different water and fertilizer conditions on fruit morphology of Chinese

jujube
A Fy b HRPE Rz REMifE RIHE
Variety Year Treatment Single fruit mass/g Fruit longitudinal Fruit transverse Fruit shape
diameter/mm diameter/mm index
Wi 7.334£2.24 Aa 36.60£5.30 Aa 19.40+2.03 ABb 1.89+0.20 ABab
2021 4 w2 7.57+1.95 Aa 36.9143.41 Aa 20.21+1.63 Aa 1.83+0.14 Be
VER#
In 2021 W3 5.42+1.10 Bb 36.5143.31 Aa 19.00+1.81 BCb 1.92+0.14 Aa
Yueguang
CK 5.86+1.96 Bb 33.93+4.32 Bb 18.31£1.80 Cc 1.85+0.12 Bbc
2022 4 W1 9.10+2.13 Aa 41.2244.51 Aa 21.71£1.95 Aa 1.90+0.12 ABab




In 2022 w2 8.44+1.55 Aa 37.19+3.30 Be 20.20+1.24 Bb 1.84+0.11 Bb

W3 8.37+1.45 Aa 38.96+3.42 ABbc 20.94+1.34 ABab 1.86+0.11 ABb

CK 8.33+£2.26 Aa 39.75+5.16 ABab 20.39+1.97 ABb 1.94+0.11 Aa

Wi 11.00+2.41 Aa 28.32+2.63 Aa 27.13+£2.07 Aa 1.04+0.06 Aab

2021 4F w2 8.96+2.21 Bbc 26.83+2.06 Ab 24.87+1.62 Bb 1.08+0.05 Aa

In 2021 W3 10.04+2.11 ABab 27.40+2.68 Aab 26.02+1.88 ABa 1.05+0.06 Aab

S CK 8.61+1.42 Be 26.79+2.21 Ab 26.24+2.25 ABa 1.03£0.10 Ab
Dongzao W1 10.13£1.62 Aab 27.72+£3.01 Aa 25.71£1.55 Aa 1.08+0.08 ABab
2022 4F w2 10.73£3.35 Aa 28.83+2.89 Aa 25.77+£2.20 Aa 1.12+0.06 ABa

In 2022 W3 7.43£1.58 Ab 25.97+£2.37 Aa 22.44+1.41 Bb 1.16+0.07 Aa

CK 10.48+2.78 Aa 27.68+2.24 Aa 26.95+2.61 Aa 1.03+0.08 Bb
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Table 4 Effects of different water and fertilizer conditions on fruit quality of Chinese

jujube
A A PGB w (FEER O w CAIRERR)  w CAIEMERD w CAFEPEE TP BEERLL
Variety Year  Treatment Vitamin C content/ Titratable acid Soluble sugar Soluble solid Sugar
(mg-100g™) content/% content/% content/% acid ratio
W1 206.64+8.68 Aa 0.36+0.01 Aa 20.65+0.44 Aa 23.05+1.73 Aa 56.90
At 2021 4 w2 212.11£21.09 Aa 0.32+0.04 Aa 19.41+1.48 Aab 21.70+1.85 Aa 61.00
Yueguang In 2021 W3 183.68+17.36 Aab 0.33+£0.03 Aa 19.66+0.60 Aab 22.18+0.65 Aa 59.67
CK 159.63+£24.84 Ab 0.36+0.03 Aa 18.49+0.22 Ab 21.47+£0.92 Aa 51.76




w1 193.5243.28 Ab 0.22£0.03 Aa  19.16+0.24 ABa 21.55+0.48 Aab 86.88
2022 4 w2 209.92+9.84 Aa 0.25+0.03 Aa 19.38+0.06 Aa 21.63+0.29 Aa 77.98
In 2022 W3 200.08+6.56 Aab ~ 0.26+0.02 Aa  18.74+0.16 BCb 20.980.49 Aab 72.18
CK 204.45+6.83 Aab  0.24 £ 0.03 Aa 18.23+0.31 Cc 20.90+£0.78 Ab 75.04
Wi 210.74+21.98 Aa 0.23+0.04 Ab 24.44+1.89 Aa 26.57£0.99 ABa 106.12
2021 4F w2 207.46£10.15 Aa  0.30+0.04 Aab  25.33+2.57 Aa 27.52+1.12 Aa 85.20
In 2021 W3 226.32+14.17 Aa 0.33+0.07 Aa 23.11+2.43 Aa 25.08+1.20 Bb 69.85
AR CK 222.22+12.38 Aa 0.32+0.02 Aa 26.28+1.91 Aa 26.88+0.90 ABa 81.52
Dongzao w1 259.12+6.56 Bb 0.36£0.05 Aab  28.04+0.91 Bb 30.84+0.13 Bb 78.46
2022 4F w2 287.55+11.52 Aa 0.39+0.02 Aa 29.89+0.70 Aa 32.34+0.13 Aa 76.49
In 2022 w3 261.31+5.01 Bb 0.36+0.05 Aab 25.11+0.48 Cc 29.64+0.13 Cc 70.28
CK 241.63+6.83 Bc 0.30+0.00 Ab 24.82+0.36 Cc 29.46+0.13 Cd 82.31
2.4 FEIKAES MR BT E S BHN
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