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Relationship between orchard herbage biomass and soil nutrient factors in Weibei

FANG Kai-kai, ZHANG Yu-dai, LI Shu, WANG Zhi-kang, DU Yi-fei, LI Hui-ke
( College of Natural Resources and Environment , Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: Interplanting herbage in orchard, an advanced orchard management mode, plays a significant role in im-
proving orchard soil conditions. By using the methods of Person correlation and path analysis, this paper studied herbage
biomass and soil nutrient factors under six species of management mode in apple orchards, including clear tillage mode,
Trifoliurn repens 1.. mode, Trifolium pretense mode, Coronilla varia 1.. mode, Dactylis glomerata 1.. mode and Lotus-
corniculatus mode. The relationship between herbage biomass and soil nutrient factors was thereby explored, providing a
reference for the rational choice of orchard herbage planting and its effective management. The results showed that total
biomass by five herbages was each between 150 ~ 300 g*m~2. Coronilla varia L. had the maximal total biomass. Howev-
er, Trifoliurn repens L. resulted in the minimum. The order for biomass from high to low by different modes was Coronil-
la varia L. > Lotuscorniculatus > Dactylis glomerata L. > Trifolium pretense > Trifoliurn repens L. From the path analy-
sis, the sequence of soil properties based on their direct effect on herbage biomass was: Bulk density > Total N > Avail-
able K > Organic carbon > Nitrate nitrogen > Ammonium nitrogen > Available P, meaning that direct (0.847 and 0.917,
respectively) and indirect path coefficient of soil bulk density and total nitrogen were both the highest. These were the
most important factors that affect herbage biomass. Available potassium and organic carbon were the secondly important
factors that influence the herbage biomass, whereas nitrate nitrogen, ammonium nitrogen and available phosphorus had
weak effects on herbage biomass.

Keywords: orchard herbage; nutrient factors; herbage biomass; path analysis
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Table 1  Effects of the herbage on soil fertility
EX NN £ AE A A BB HAER A AL
Grass Total N Bulk density Available K Organic carbon  Nitrate nitrogen Ammonium nitrogen  Available P
species /(g'kg_]) /(g'cm'3) /(mg'kg_l) /(g'kg']) /(mg'kg_') /(mg'kg_]) /(mg'kg_])
=M Trifoliurn repens L. 0.540 1.595 150.473 10.050 52.800 0.525 6.710
2= Trifolium pretense 0.615 1.580 156.328 10.580 55.560 0.550 5.875
/N4 Coronilla varia L. 0.515 1.625 179.058 9.178 62.813 1.065 5.135
XSJHIEE Dactylis glomerata 1. 0.525 1.515 199.585 10.598 53.673 0.620 7.193
H KR Lotuscorniculatus 0.483 1.638 143.545 8.390 50.193 0.820 4.483
H#E CK 0.405 1.658 134.478 6.948 28.830 0.453 4.098
1.4 ¥R BT B A A% Ry R e AR DL . B L JE R
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Table 2 The correlation matrixes (r — values) between soil nutrient factors and soil properties

i H Item X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X1 X12 X13
X1 1 0.734" " 0.339  0.645° 0.625° -0.675" 0.842 0.893"" 0.803" " -0.270 -0.007 0.975"* 0.961" "
X2 1 0.258  0.527 0.794" " -0.584" 0.540 0.798" " 0.772" " 0.789" " 0.301 0.766" " 0.802" "
X3 1 0.120 -0.097 -0.695" 0.035 0.586° 0.566 0.630° -0.041 0.449 0.523
X4 1 0.596° -0.585" -0.416 0.663" 0.633" 0.554 0.242 0.640° 0.5927
X5 1 -0.631" 0.470 0.523 0.591" 0.700" -0.189-0.226 0.607"
X6 1 -0.561 -0.772" "~ 0.827" " 0.336 -0.250-0.711" "-0.735" "
X7 1 0.563 0.446 -0.848 -0.552 0.769 0.745
X8 1 0.943" " -0.061 0.333 0.946" " 0.965" "
X9 1 ~0.017  0.418 0.887°° 0.881" "
X10 1 0.648-0.216 -0.214
X11 1 0.080 0.128
X12 1 0.986" "
X13 1

H:x x0.01 K FERE, ©0.05 KFRE; R Xi(i=1,---,13)3 53 E =0 L =0 /N8 SR o KR A= P A K B L
R4 NS RS A R R

Note: * * Correlation is significant at the 0.01 level. * Correlation is significant at the 0.05 level. X1:

Trifoliurn repens L. X2: Trifolium pretense .

X3: Coronilla varia L. X4: Dactylis glomerata L. X5: Lotuscorniculatus . X6: Bulk density, X7: water content, X8: Organic carbon, X9: Total N, X10:
Nitrate nitrogen, X11: Ammonium nitrogen, X12: Available P, X13: Available K.
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TEAEE R I AR AR R 0,041, B B e R BCEEN, i L 1 A DR R 7 AR Y ]
HEMET A7 Ao 2R AR A R B @R R A EN, S E TR /N AL Y i
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Table 3 Path coefficients between soil chemical and physical properties and herbage biomass

s s B A A HLER &N AR A TR L ‘
Dependent  Independent 1) (X2) (X3) (x4) (X3) (X6) (x7) it
; ! Bulk Organic Total Nitrate Ammonium  Available  Available Total

variable variable density carbon N nitrogen nitrogen P K

X1 0.812 0.026 0.232 -0.029 -0.012 -0.130 0.097 0.996
X2 0.741 0.029 0.248 ~0.026 -0.012 -0.159 0.115 0.936
= A X3 0.753 0.029 0.250 -0.027 -0.012 -0.156 0.112 0.949
Trifoliurn repens L. X4 0.642 0.021 0.184 —0.037 -0.011 -0.092 0.070 0.777
hiomass X5 0.731 0.026 0.230 -0.032 -0.013 -0.127 0.095 0.910
X6 0.637 0.028 0.234 -0.021 -0.010 —0.166 0.116 0.818
X7 0.673 0.028 0.239 -0.022 -0.011 -0.165 0.117 0.859
X1 0.847 -0.063 0.115 -0.033 0.034 -0.03 0.132 0.998
X2 0.783 -0.068 0.124 -0.039 0.036 -0.039 0.147 0.944
oL X3 0.788 -0.068 0.124 -0.039 0.035 -0.039 0.147 0.948
Trifolium pretense X4 0.706 -0.066 0.120 —0.040 0.032 -0.039 0. 146 0.859
biomass X5 0.716 -0.061 0.110 -0.032 0.040 -0.033 0.124 0.864
X6 0.716 -0.066 0.121 -0.039 0.033 —0.040 0. 146 0.871
X7 0.754 -0.067 0.123 -0.039 0.034 -0.040 0.148 0.913
X1 0.415 -0.066 0.880 -0.010 0.040 0.082 -0.344 0.997
X2 0.395 —0.069 0.915 -0.011 0.038 0.089 -0.392 0.965
Ny X3 0.398 -0.069 0.917 -0.011 0.038 0.089 -0.390 0.972
Coronilla varia L. X4 0.385 -0.069 0.907 —-0.011 0.037 0.089 -0.393 0.945
biomass X5 0.406 -0.063 0.848 -0.010 0.041 0.078 -0.324 0.976
X6 0.374 -0.068 0.901 -0.011 0.035 0.091 - 0.400 0.922
X7 0.352 -0.067 0.880 -0.011 0.033 0.090 —0.406 0.871
X1 0.265 -0.283 0.642 -0.141 0.574 0.050 -0.115 0.992
X2 0.239 -0.314 0.693 -0.158 0.538 0.064 -0.135 0.927
A5 A X3 0.244 -0.313 0.696 -0.159 0.549 0.064 -0.135 0.946
Dactylis glomerata 1.. X4 0.230 -0.306 0.682 -0.162 0.521 0.067 -0.135 0.897
hiomase X5 0.262 -0.291 0.658 -0.145 0.580 0.053 -0.120 0.997
X6 0.191 -0.291 0.643 -0.156 0.445 0.069 -0.133 0.768
X7 0.223 -0.308 0.683 ~0.160 0.510 0.067 -0.137 0.878
X1 0.817 -0.112 0.274 0.054 0.020 0.025 -0.080 0.998
X2 0.739 —0.124 0.295 0.063 0.018 0.024 -0.092 0.923
R A 4y X3 0.755 -0.123 0.297 0.063 0.019 0.024 -0.092 0.943
Lotuscorniculatus X4 0.676 -0.120 0.288 0.065 0.016 0.021 -0.092 0.854
biomass X5 0.794 -0.106 0.262 0.051 0.021 0.023 -0.077 0.968
X6 0.744 -0.112 0.268 0.051 0.018 0.027 ~0.081 0.915
X7 0.697 -0.121 0.292 0.064 0.017 0.023 -0.094 0.878

T RIBEER W B o L AR R AR

Note: The data underlined are direct path coefficients.

TIAE T TSRS A i B AR GRERHER/NUF N 2R > #ASR > ALK >
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