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Characteristics of water consumption of jujube forests with limited growth
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Abstract ; Soil erosion is a serious problem on the Loess Plateau, and soil desiccation is common in the artifi-
cial jujube forest. In order to reduce the consumption of water resources in the jujube forest on the Loess Plateau,
minimize soil desiccation, and improve water management in the jujube forest to achieve sustainable development,
jujube trees in the mountainous region of the Loess Plateau were taken as the research object in this study, and the
jujube trees were planted in communities with an area of 2x3 m>and depths of 2, 3, 4, 5 m and 6 m, respectively.
We pruned the jujubes to control the size of the tree body and the number and length of branches, and measured
soil moisture and jujube growth index. Then, the individual biomass of jujube, water consumption, and water use

efficiency were calculated to analyze the relationship between jujube biomass and water consumption. Through
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these, we tried to reveal the characteristics of water consumption when the jujube growth was strictly limited. After 3
years’ monitoring, the consuming water depth of 5 a jujubes was controlled at around 3 m, which was 1.4 m less
than the dense jujube plantations. The change of water storage in each community was the same as that of precipita-
tion. Although the water storage in each community was significantly lower in dry years (2015) than in 2014, and
soil water storage in each community was deficient, the soil water in 2016 and 2017 was recovered by natural pre-
cipitation, which was an improvement over the initial soil water storage in 2014. Within 3 years, the average water
consumption (520.78 mm) and local average rainfall (548.40 mm) were comparable. This showed that the supple-
ment and consumption of soil water in forest land were basically the same. The results also showed that controlling
the growth of jujube trees can regulate the water consumption of jujube forest land. It was proved that pruning inten-
sity adopted in the experiment conformed to the local rainfall conditions and cold be used as a reference for the con-
trol index of water-saving pruning. Jujube trees growed normally depending on natural rainfall in limited growth
space, and the experiment did not impact the jujube yield. Compared with the conventional dwarf densely planted
mountain jujube trees, the biological water use efficiency and yield water use efficiency of the tested jujube trees are
improved, and the higher the water use efficiency, the more economical the water use of the jujube trees. Through
these, we found a way to increase the water use efficiency which is significantly important to relieve the soil desic-
cation in the deep soil.

Keywords: soil desiccation ;jujube aerobic cultivation ; biomass ; consuming water depth ; water use efficiency
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Table 1 ~ Growth of jujube and water condition in study areas

H AR B Growth

)5 Biomass KR Water condition

Ay INX — — - - . T
Year Plot B/ em &A%/ cm KRR/ g R Ht/mm FEKE S KR/ %
Height Diameter of crown Biomass Rainfall Soil moisture content
1 125a 125%128a 3564.59a 6.79a
2 122a 132x127a 3614.59a 7.12a
3 132a 129%128a 3714.85a 7.55a
2015 434.80
4 130a 133x131a 3784.27a 8.23a
5 128a 134x140a 3902.11a 8.80a
34 Mean 127 130130 3716.08 7.70
1 125a 126x125a 4132.14a 6.84a
2 125a 125%128a 4328.81a 7.26a
3 134a 130x128a 4384.45a 7.69a
2016 590.80
4 137a 133%x137a 4368.11a 8.51a
5 128a 134x123a 4434.95a 9.23a
) Mean 130 129x128 4329.69 7.91
1 129a 133%x125a 5193.52a 6.99a
2 128a 131x139a 5320.86a 7.41a
3 134a 132x126a 5286.81a 7.80a
2017 619.60
4 138a 131x138a 5313.32a 8.82a
5 135a 136x138a 5426.36a 9.79a
4 Mean 133 133%133 5308.17 8.16

T : [ BAS [) TR R AR BRI 22 53 .35 (P<0.05) .

Note: Different letters in a column are significant difference at P<0.05 level.
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Fig.2  The soil moisture in 0~600 cm soil layer under different treatments
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Table 2 Comparisons of rainfall, changes in water storage and water consumption from 2015 to 2017

X5 2015 2016 2017 J&\ Total
Plot P AW ET P AW ET P AW ET P AW ET
1 -21.20 456.00 44.03 546.77 52.19 567.41 75.02 1570.18
2 -35.80 470.60 73.35 517.45 59.52 560.08 97.07 1548.13
3 434.80  -35.19 469.99 590.80 67.84 522.96 619.60 68.04 551.56 1645.20  100.69 1544.51
4 -54.08 488.88 60.61 530.19 61.27 558.33 67.80 1577.40
5 -47.86 482.66 61.18 539.62 70.39 549.21 83.71 1571.49
x3 BINXFERKSFAMELER
Table 3 Comparisons of output and water use efficiency of different test plot
2015 2016 2017
X - KRR/ (kg - m™) - HKAIFIIBCE/ (kg - m™) - IR/ (kg - m™)
Pl - Water efficiency = Water efficiency + Water efficiency
ot Production — — Production — — Production —
/(kg . hmiz) }u‘% /:I:%E /(kg . hm*Z) JU q:%i /(kg . hm’z) i q:%%
Production Biomass Production Biomass Production Biomass
1 5 288.81a 9.28a 6.72a 6 516.45a 9.53a 9.02a 6 921.73a 9.76a 9.51a
2 5 381.20a 9.15a 7.04a 6 796.37a 10.51a 9.72a 7 018.54a 10.03a 9.86a
3 5654.91a 9.63a 6.84a 6 857.88a 10.49a 9.91a 6 863.75a 9.96a 9.95a
4 5936.53a 9.71a 6.92a 6 789.62a 10.24a 9.75a 7 079.43a 10.14a 9.70a
5 5 865.12a 9.72a 7.05a 6 687.94a 10.10a 9.88a 7 182.68a 10.46a 10.24a
ck 4 071.64b 4.23b 5.06b 4 403.15b 4.43b 5.15b 4 603.15b 4.87b 6.23b
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