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Statistical Model Optimization of Fine Root Spatial Distribution in Densely

Planted Jujube Plantation in Loess Region
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Abstract: In order to establish optimal statistic models to describe the spatial distribution of the fine roots
of densely planted artificial jujube plantation, 4, 8, and 11-year old jujube plantations were selected in the
loess hilly semiarid areas as research objects. The root distribution data were collected by the trenches pro-
files method. Several models were applied and compared, such as the fixed effect variance analysis model,
mixed effect variance analysis model and covariance analysis model to analyze root spatial distribution on
different fixed effects, random effect and covariant(tree age, soil layer depth, horizontal distance from the
trunk). The results showed that the covariance analysis model was the best fitting model which assumed
tree age as fixed effect, soil layer depth as covariant, and the distance from trunk as random effect. The
corrected correlation coefficient value was the biggest, and the remaining mean variance value was the
smallest. The number of fine root increased significantly with tree age, decreased significantly with soil
layer depth, there were no significant difference with the horizontal distance from the trunk, it conformed
to densely jujube plantation realistic spatial distribution pattern. This result can provide basic data for spa-
tial root distribution characteristics, and theoretical reference for the spatial root distribution of other for-

est plantations.
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Table 1  Spatial distribution of fine root for three jujube plantation ages &e+m?
LR KT BB /m
0~0.2 0.2~0.4 0.4~0.6 0.6~0.8 0.8~1.0 A1 0~1.0)

1 0~0.2 24.83+9.56 23.67+9.71 42.83+26. 84 38.83+15.48 38.33+36. 62 168. 50
0.2~0.4 36.67410. 98 29.00+16.72 35.17+16.12 38.67417.58 30.5049.73 170. 00
0.4~0.6 29.3349.16 30.6747.45 29.334+17.94 33.67417.18 43.33433. 31 166. 33
0.6~0.8 20.00438.53 25.50413.92 26.33414.73 22.0049.03 30.33418. 37 124.17
0.8~1.0 15.33+7.15 24.33+14. 61 30.50£20.70 29.67418.37 23.50414.07 123. 33

&1t 126. 16 133.17 164.17 162. 83 166. 00 752.33

8 0~0.2 47.674+12.47 52.50+21.97 49.83+14.95 45.83+28. 27 62.17448.59 258.00
0.2~0.4 31.174+12. 14 51.17+16.67 51.33%13.53 61.83420.61 65. 67434, 77 261.17
0.4~0.6 31.6749.24 56.17430. 10 42.674+19. 61 45.334+29. 31 57.50440. 10 233.33
0.6~0.8 21.50416. 05 20.0044. 86 32.337+31. 44 20.004+8. 56 30. 67416, 87 124.50
0.8~1.0 11.17+£7.52 11.50+6.53 12.83+6. 21 10.17+4.07 17.00+9. 59 62.67

&1t 143.18 191. 33 189. 00 183.17 233.00 939. 67

11 0~0.2 74.00430. 19 65.17+23.73 81.33426.32 100. 33415. 82 92.83433.46 413. 67
0.2~0.4 57.00416. 82 56.67+27. 25 47.174+23.68 35.50410. 88 35.17421.57 231.50
0.4~0.6 25.00419. 80 21.67+10.76 27.33+14.25 46.17+21.71 26.50+7.58 146. 67
0.6~0.8 32.67413. 82 35.17410. 15 24,50+8.17 27.33745.82 26.50415, 63 146. 17
0.8~1.0 17.50+7.56 21.834+38.28 18.67+5.99 20.50+7. 64 9.83+3.66 88. 33

&1t 206. 17 200. 50 199. 00 229.83 190. 83 1 026. 33
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Table 2 Comparisons of fine root (<C1 mm) F and Z value variance analysis results for four models

[ 5 28 2% BB R Ty 2% Pps 2% o 2%
i Sy Hr R R (R 1) 3 Hr B (Y 2) 3 Hr B (Y 3) Sy BB R (T 4)
FA{d p1E F{d Z {8 P18 F{d Z {8 P1E F1iH A P1E
) i 12.917  p<<0.001  3.362 / 0.087 5.418 / 0.004  3.361 / 0.087
1R E R 53.997 p<<0.001 / 0.926 / 12. 863 / »<<0.001  / 1. 058 /
KV 2.259  0.062 / $»<<0.001 / / 0.338 / 4,259 / 0. 04
W% X+ 2R B 13.815 p<<0.001 / 0.833 0.203 / / / 0. 807 / 0.21
Wy XX Ik S B 1.512  0.151 / $<<0.001 / / $<<0.001 / / / /
R X KT 0.769  0.721 / 1. 235 0.108 / / / / / /
VJ%;(;E(ZEJEX 1.035  0.419 / $<<0.001 / / / / / / /
B
. p<<0. 05
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Table 3 Comparative results of fine root among four models
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