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Root Distribution and Soil Water Dynamics of Jujube
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Abstract; The spatial correlation between soil water content and root distribution in non-irrigation dense-
dwarf jujube plantations was analyzed in semiarid hilly loess region of China. The soil coring method was
used to sample roots at different depths within the 0 ~ 1 000 c¢m soil profile under different-aged jujube
plants (1, 3, 5 and 12 a). The results showed that the increment of average annual root depth decreased
with the increase of jujube stand age. The maximum root depth of 12-year-old jujube was 520 cm and the
minimum root depth was 100 c¢m from the tree base, which was half-way between two trees planted 2 m
apart. The difference between maximum and minimum root depths of 12-year-old jujube trees was
180 cm. Lateral roots started developing intersection networks after three years of planting. Soil water
fluctuation was not induced by vertical root systems of dense-dwarf jujube plants. Root depth, dry soil
layer depth and annual soil water variance within top 0 ~ 200 c¢m soil layer increased with increase of
jujube stand age. However, root-zone soil water content decreased with increase of stand age, while dry
soil layer depth was slightly larger than root depth. The results can provide vital technical support for
jujube cultivation especially under semiarid conditions.
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Tab.1 Stand characteristics of sample plots

i /a PR /m T EAE/ mm -3 5 i/ m A BRATHE/(mxm) 725/ (kg-hm™?)
1 0.65 0. 12 8.1x1.5 0.52 +0.22 7 2x3 0
3 2.11 £0.26 21.3 +2.2 1.34 £0.33 75 2x3 6 150
5 2.23 +0.24 42.5+3.2 1.92 £0.22 T 2 %3 14 550
12 2.27 0. 32 85.3£3.5 1.95 +0.25 oW 2x3 16 500
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Fig.1 Treatment layout for soil water sampling points and root sampling points
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Fig.2 Relationships between depth of roots and distance of tree trunks and tree-age
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Tab.2 ANOVA results for soil water content at 10 cm and 100 cm away from base of tree trunk at 40 ~ 520 cm
layer of soil profile for even-aged jujube %

Rz 5a 12 a

R JE/ecm 10 cm 100 ¢cm 10 cm 100 ¢cm 10 cm 100 cm 10 cm 100 ¢cm
40 11.52 +0. 46 11.02 +£0.22 11.28 0. 04 11.04 £0.65 11.27 0. 14 11.34 0. 10 10.26 +0. 12 10.30 £0. 07
60 11.40 +£0. 46 1136 +0. 13 11.12 £0. 17 11.33 £0.09 11.42 +0.05 11.44 +0.03 10.41 +£0. 10 10.36 £0.05
80 10.98 +0. 17 1.50 £0.29 11.22 +0.28 11.41 +£0. 12 10.73 £0. 15 10.71 £0. 37 10.36 +0.05 10.37 £0.01
100 11.45 +0.30 11.13 +0.29 1.44 £0. 12 11.44 +0.06 10.59 +0. 06 10. 64 +0.07 10.28 +0. 14 10.32 +0. 12
120 10. 87 +0. 12 11.09 +0.17 10. 89 +0.29 11.16 £0.05 10.56 +0.25 10.54 +0.21 9.83 +0. 06 9.76 0. 18
140 11.15 £0.25 11.04 £0. 19 10.34 +0.05 10.24 +0. 11 9.87 0. 19 9.92 +0.22 9.58 0. 06 9.56 +0.03
160 9.80 +0. 30 9.42 +0. 39 9.77 0. 05 9.76 0. 10 8.70 £0. 16 8.71 £0. 15
180 9.77 £0. 15 9.81 £0.07 9.00 +0. 06 8.99 £0. 10 8.56 £0.03 8.57 £0.05
200 9.63 +£0.08 9.58 £0. 05 8.88 £0.05 8.94 £0.09 8.33 £0.11 8.36 £0.11
220 9.52 +0. 06 9.56 +£0.03 8.86 £0.04 8.78 £0.21 8.35 +0.03 8.37 £0.02
240 9.68 +0. 05 9.65 +0. 06 7.95 £0. 06 7.99 +0. 06 7.67 0. 05 7.67 0. 06
260 9.42 +0.03 9.37 0. 04 6.87 +0. 10 6.85 0. 12 7.24 0. 11 7.34 +£0.02
280 9.59 +0. 21 9.63 £0.07 6.90 0. 03 6.71 £0. 11 6.81 0. 06 6.79 0. 05
300 6.87 +£0.02 6.62 +0. 14 6.31 0. 04 6.35 +0.04
320 6.70 £0. 12 6.82 +0.07 6.29 +0. 16 6.37 0. 16
340 9.55 +0.28 9.80 +0. 10 6.30 +0. 14 6.35+0.13
360 6.23 +0.17 6.27 0. 14
380 6.52 +0. 16 6.52 +0. 14
400 6.50 0. 05 6.52 +0.01
420 7.36 £0.02 7.37 £0.05
440 7.31 £0.09 7.32 £0.05
460 6.81 +0. 15 6.76 £0. 12
480 6.84 +0. 15 6.81 +0.12
500 8.33 £0.05 8.36 £0.03
520 9.85 +0.02 9.85 +0.04
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