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Table 1- Physico-chemical properties of soil at experimental field in 2015 and 2016.

Sk il
S el
Soil texture 4 ! ‘;{f:C e o ] RPN el B
S PHo s By N Kmgkgh)  P(mgke)
Clay loam '
Jsl Jlw
First year 7.9 2.75 0.095 415 8.15
22 Ju.
7.69 2.549 .098 242 5.47
Second year
ok 03,8 4 (ki S) T 358 Sluasein —Y Jyu
Table 2- Sheep manure properties.
Al 7. " S e
s el o S I
Zn Ca Fe Organic carbon P N (% EC H
mg kg (%) (ds.m™) p
119.3 25.5 7435 48.61 1.58 2.15 10.22 9
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Figure 1- Daily maximum and minimum air temperatures (°C), and precipitation (mm) recorded during the soybean
growing season in 2015 and 2016.
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Table 3- Cultivar (C) x fertilizer (F*) x zeolite (Z°) interaction on grain yield, toatal N, oil yield, protein yield, plant
height and biomass yield in 2015 and 2016 growimg seasons.

£5 k) €l 5 Shae S50k 203 Shes s 3 Shas gl s 3 Slas
S A3 X 3, LS s OSa j3 p SkS) (lsa 3 p S5kS) (s 53 0 SAS) (a5l GBS s S 4S)
CxFxZ Grain yield Total N Oil yield Protein yield Plant height Biomass yield
Y 1
(kgha™) (kg ha™) (kgha™) (kg ha™) (cm) (kgha™)

2015 2016 2015 2016 2015

2016 2015 2016 2015 2016 2015 2016

M7 x F1 x Z1 2207.46 183545 21755  209.04  426.99
M7 xF1 x Z2 260585 229293  237.44  228.16  474.49
M7 xF1 xZ3 1990.86  1968.85 21420  239.14  391.23
M7 x F1 x Z4 2669.77  2410.85  261.53  260.36  504.66

M7 xF2 x Z1 172830  2051.53  187.13  227.83  306.49
M7 xF2 x 72 282790  2891.23  289.70  299.19  252.00
M7 xF2 xZ3 248443 2829.80 25522 32638  507.17
M7 xF2 x Z4 2034.60  2211.33  203.57  225.15  393.37
M7 x F3 x Z1 221237 1831.70 21432 20235  443.74
M7 xF3 x Z2 192553 222797 196.97  250.71  373.12
M7 xF3 xZ3 2102.43  2602.70  212.42 27550  385.03
M7 x F3 x Z4 2091.80  2556.21  216.69  267.63  464.58
M7 x F4 x Z1 145179 1798.86 15534  206.19  316.52
M7 xF4 x 72 2356.66  2809.25  238.07  311.66  454.23
M7 xF4 x 73 2066.34 241530 22477 251.14  442.59
M7 x F4 x 74 2738.10  2879.13  251.58  280.92  531.69
M7 xF5 x Z1 1630.43 1852.65  169.09  218.61  329.49

M7 xF5 x Z2 2568.82  2707.57  238.43  278.09  505.88
M7 xF5xZ3 221693 251051  213.10  245.69  398.75
M7 x F5 x Z4 2897.93  2971.16 25033  315.58  547.73

M9 x F1 x Z1 264860 201543  250.66 21439  530.64
MO x F1xZ2 236250 186061 22077 20821  452.98
M9x F1 x Z3 2339.50 185321 20546  179.13  416.22
MOx Fl x 74 212150 171025 19491 17843  415.64
M9x F2 x Z1 215383 170286 20119 19428  434.15
MOx E2 x 72 1999.47 204336  189.98  219.98  402.09
M9x F2 x Z3 232107 236626 22153 23862  470.14
MOx E2 x 74 233730 249178 22008 25878  463.23
M9x F3 x Z1 1863.83 177698  181.63  197.98  353.49
MOx F3 x 72 203716 262777 26148 26427  600.59
MO9x F3 x Z3 2178.10 207342 21510 24246  428.02
MOx E3 x 74 2360.14 260387 24755 29289  502.52
MOx F4 x Z1 244166 204380 25416 24353 485.01
MOx F4 x 72 287398 248293  269.80 24038  560.10
MO9x F4 x 73 248690 256448  237.03 27114 562.67
MOx F4 x 74 212420 192330 197.48 19882  403.04
MOx F5 x Z1 196553 175121 18828  211.01  380.32
MOx F5 x 72 228550 224800 213.07 24850  395.73
MO9x F5 x Z3 211266 222460 20599 255.63 42842
MOx E5 x 74 252876 264322 25048 287.99  552.28
SEM 36402 179.08 2609  27.94 7615
LSDoos 102446 50398 7342 7863 21431

380.94  818.98 693.79 85.23 87.80 6863 6040
475.66  956.71 780.44 76.20 81.06 7238 6687
420.52  756.00 676.39 84.83 87.40 6878 7474
491.06  992.38 854.82 90.06 90.06 8052 7508
462.80  641.35 745.40 77.80 71.36 5945 7369
554.40  1069.7 104349  87.06 88.73 8516 9018
581.00  945.42 975.87 87.03 80.53 7591 10289
468.97  1760.76 780.00 83.86 87.36 6016 7359
350.64  827.61 643.03 88.60 90.73 6573 6222
48332 713.58 762.55 81.66 66.76 5982 6222
546.08  768.41 932.12 79.60 82.93 6543 7920
52791  832.82 900.23 91.23 94.10 6480 8284
39229  558.44 623.80 82.53 85.63 4863 8173
566.74  886.62 102347  85.00 78.100 7097 6446
536.08  797.10 830.54 81.66 91.26 6832 9166
634.04  1019.1 986.18 87.33 90.43 7318 8271

406.60  614.26 709.66 73.06 79.63 5137 6728
521.33  946.50 937.93 74.40 79.23 6896 8114
514.14  803.37 857.56 75.33 71.83 6147 7488
621.85 1040.8  1018.76  82.66 86.30 7017 9024
382.47  992.53 724.54 92.03 94.53 7068 6953
330.00  863.90 698.82 84.00 86.83 6642 5910
339.08  860.16 655.44 84.33 90.36 5722 5353
345.55  788.88 592.31 93.76 98.46 5814 5397
382.63  794.42 597.93 82.06 84.90 5850 6034
412.69 742,92 685.62 74.86 79.70 5757 6785
497.69  877.55 812.78 93.16 96.00 6433 7514
505.86  873.28 890.92 89.70 92.53 6405 7704
390.02  683.73 627.09 72.53 71.33 5559 6227
554.08  1107.7 925.76 82.93 85.76 7210 8397
405.09  803.67 726.54 89.96 92.80 6636 7807
505.84  898.22 934.30 105.76  102.40 7481 9133
389.86  911.76 750.39 90.10 95.16 7985 8156
495.59  1064.3 854.02 86.33 91.36 7664 7764
484.52  973.34 888.49 73.56 71.73 6340 8518
396.75  791.58 660.88 94.43 96.93 5667 6382
328.70  726.46 629.97 64.26 66.76 5781 6446
463.61  8I1.16 790.03 71.00 74.16 6540 8032
479.51  800.31 779.13 84.26 86.76 6188.40 8315
53438 976.61 924.81 71.70 81.40 7198 8874
43.63 76.15 71.66 2.37 2.70 688 967

122.79 21431 201.67 6.67 7.60 1938 2723
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F1, 100% sheep manure; F2, 100% urea; F3, 50%, urea + 50% sheep manure; F4, 75% urea + 25% sheep manure and
F5, 75% sheep manure + 25% urea. Z1: without applied zeolite (control) Z2: 4 ton ha, Z3: 8 ton ha™, Z4: 12 ton ha’

! SEM, standard error of the mean.
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Figure 2- The response of biomass yield to zeolite rates at different fertilizer sources (F) for M7 (a) and M9 (b)
cultivars. The error bars represent standard error of the means. Means are averaged two years. regresions were
presented based on contrast orthogonal analyses at P < 0.05.
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standard error of the means. Means are averaged two years. Linear and quadratic regresions were presented based on
contrast orthogonal analyses at P < 0.05.
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