Table S1. Soil conditions before establishing an experiment with winter oilseed rapeseed (2016-2018).

Soil mg kg Nmin, mg kg!
Locati layer, pHka SOC, % K
ocation - fayer,  pria P NNO> NNH: % p K Mg B Cu Fe Mn Zn
cm ha!
2016

0-30 7.5 4.39 20.76 5.17 101 14 42 83 660 58 730 138 74

Sahryd 50 60 76 331 1266 1235 54 8 21 89 580 51 640 101 52
pagow 090 70 LIS 854 349 54 ;2 112 153 420 27 1546 163 146
3060 67 095 655 349 46 49 95 137 400 26 1523 158 143
Nowiny 00 62 176 209 221 17 68 184 154 090 21 1545 130 80
3060 59 145 897 235 44 59 188 128 0.80 19 1309 99 64
2017
Sahrgs, 000 75 200 2818 L1214 4 S8 66 258 71 470 173 77
3060 7.8 128 1945 343 89 4 25 68 171 62 520 107 49
pagow 030 64 102 1080 146 53 89 183 103 181 30 871 115 101
3060 65 032 766 107 38 30 8 90 653 22 729 46 43
2018
Sahrgs 000 73 120 830 330 50 61 129 7L 170 81 874 171 83
30-60 74 079 556 267 35 21 52 59 143 71 1074 151 7.3
pagows 030 7409 1474 161 64 56 33 82 141 39 201 195 170
3060 72 048 1277 127 54 114 299 86 174 28 1496 112 58
pagows 030 71077900 208 43 98 26 87 127 32 1539 198 146
3060 73 061 784 159 37 155 214 86 0.84 26 1382 111 46
Nowiny 00 67 16 1240 <l00 52 107 188 145 069 35 1601 139 126
30-60 68 140 1220 <100 51 106 217 132 0.5 35 1670 136 9.6
. 030 61 108 207 460 29 56 110 91 075 20 1424 156 4.0
Pityny

30-60 6.8 0.88 5.79 1.54 32 82 114 71 069 1.7 1222 122 3.8

*forecrop spring wheat; **forecrop winter wheat.



Table S2. Weather conditions during the growing spring season of winter oilseed rapeseed (2017-2019).

Location Month Precipitation, mm Average temperature, °C Hydrotermical coefficient, k

2017
March 49 6.8 -
April 36 8.6 1.40
, May 45 13.5 1.08
Sahryn e 34 18.2 0.62
July 95 189 1.62
Sum 259 - -
March 70 6.0 -
April 70 8.0 2.92
Pagow May 31 14.0 0.71
June 101 18.0 1.87
July 88 19.0 1.49
Sum 360 - -
March 22 4.0 -
April 72 5.7 4.21
. May 26 12.0 0.70
Nowiny 1 e 68 15.5 1.46
July 216 16.3 4.27
Sum 404 - -

2018
March 44 -0.6 -
April 36 139 0.86
, May 47 17.0 0.89
Sahryn e 111 18.1 2.04
July 181 20.4 2.86
Sum 419 - -
March 12 -0.1 -
April 16 14 0.38
Pagow May 54 17 1.02
June 73 19 1.28
July 149 20 2.40
Sum 304 - -

2019
March 24 5.0 -
April 19 9.5 0.67
, May 118 14.1 2.70
Sahryn e 59 21.8 0.90
July 45 18.2 0.80
Sum 265 - -
March 34 54 2.15
April 30 10.0 1.00
Pagow May 97 12.0 2.61
June 7 22.0 0.11
July 35 17.0 0.66
Sum 203 - -
March 49 45 -
April 6 7.8 0.26
. Ma 94 11.0 2.76
Nowiny Juni 107 19.9 1.79
July 78 16.5 1.52
Sum 334 - -
March 54 4.3 -
Pityny  April 5 8.0 0.21

May 75 11.8 2.05



Location

Sahryn

Pagow

Nowiny

Pityny

June

July
Sum

84
55
273

20.0
16.8

Average from multiyear*

Month Precipitation, mm  Average temperature, °C

March
April
May
June
July
Sum

March
April
May
June
July
Sum

March
April
May
June
July
Sum

March
April
May
June
July
Sum

36
40
73
73
100
322
43
37
64
64
89
297
36
28
49
61
87
261
37
32
52
67
98
286

29
9.3
14.3
17.7
19.7
29
9.5
144
17.9
19.7
1.9
7.8
12.9
16.0
18.5
1.9
7.8
13.1
16.2
18.7

1.40
1.06

Hydrotermical coefficient, k

1.43
1.65
1.37
1.64

1.30
1.43
1.19
1.46

1.20
1.23
1.27
1.52

1.37
1.28
1.38
1.69

*Precipitation: Sahryn (1991-2019), Pagéw (1998-2019), Nowiny and Pityny (2001-2019).
Temperature: Sahryn (2002-2019), Pagéw, Nowiny and Pityny (2001-2019).
Source: own study based on data from IMGW-PIB, ,Pagro” farm, Strzyzow Sugar Factory.



Table S3. Characteristics of winter oilseed rape production technology in the experiment (2016/2017-

2018/2019).

Location  Forecrop

Straw yield of  Cultivar of
forecrop,  winter oilseed

Mineral fertlization, kg ha!

Sowing Harvest

dt ha-1 rape date date
2016/2017
N-230 (treatment No 0) and
Sahrynn  Winter wheat 45 Trezor 161 (treatments No 1 and No ~ 13.08 19.07
2); P-55; K-104; S-62
DK Exquisite N-186 (treatment No 0) and
Pagéw  Winter wheat 60 130 (treatments No 1 and No  27.08 30.07
2); P-13; K-46; S-72
N-233 (treatment No 0) and
Nowiny Winter wheat 50 Atora 163 (treatments No 1 and No ~ 28.08 12.07
2); P-30; K-100, S-54
2017/2018
N-226 (treatment No 0) and
Sahryrn  Winter wheat 50 Trezor 158 (treatments No 1 and No  10.08 04.07
2); P—44; K-125; S-66
N-245 (treatment No 0) and
Pagow  Winter wheat 53 Florida 172 (treatments No 1 and No ~ 28.08 07.07
2); P-10; K-56; S-68
2018/2019
N-258 (treatment No 0) and
Sahryrn Winter wheat 35 Trezor 181(treatments No1and No  11.08 05.07
2); P-44; K-125; 5-64
N-219 (treatment No 0) and
Pagéow* Spring wheat 50 KWS Umberto 154 (treatments No 1 and No ~ 26.08 18.07
2); P-19; K-22; S-29
N-182 (treatment No 0) and
Pagow** Winter wheat DK Expiro 127 (treatments No 1 and No ~ 21.08 16.07
2); P-12; K-43; S-34
N-139 (treatment No 0) and
Nowiny Spring wheat 35 Umberto KWS 97 (treatments No 1 and No 21.08 18.07
2); P-69; K-125; 5-3
N-139 (treatment No 0) and
Pityny  Spring barley 21 Rumba 97 (treatments No 1 and No 25.08 16.07

2); P-20; K-120; 5-18

0—control; 1 —Penergetic (K + P); 2—Penergetic (K + P) + Azoter.



Table S4. Soil conditions after the harvest winter oilseed rape (2017-2019).

- o1 - o1
Location Treat- l:}?(lelr pHka S0C, I\III1g gN N?gm/ e
7 K o - -
ment m Yo NOs NH: hat P K Mg B Cu Fe Mn Zn
2017
0 0-30 75 1.66 3624 158 147 87 62 69 223 73 490 167 5.9

30-60 78 1.02 6.55 3.60 40 6 21 70 149 57 520 110 48
0-30 7.5 258 2413 156 100 45 79 70 276 68 480 173 7.1

Sahryh 1 3060 78 152 696 267 38 5 29 68 185 64 470 120 66
, 030 75 264 2616 193 110 44 8 61 260 79 500 184 70

30-60 7.7 116 516 223 29 4 25 52 120 7.0 700 123 55

, 080 67 121 1236 329 67 68 217 108 149 32 834 115 99

30-60 65 035 657 212 37 18 53 110 051 14 511 46 52

pagow 1 090 69 LI 961 208 50 62 139 116 1&7 27 738 92 130
30-60 69 0.40 648 225 38 17 55 108 084 17 928 55 7.7

, 080 67 139 1730 257 85 77 190 97 203 29 1039 117 139

30-60 6.7 090 7.64 257 44 23 66 87 069 15 897 44 6.4
0 030 62 073 750 134 35 44 188 44 098 1.8 1412 115 54
30-60 6.0 0.53 1340 <1.00 56 36 147 31 075 19 1468 113 6.0
1 0-30 6.0 095 780 <1.00 38 32 152 70 040 16 1353 102 6.6

Nowiny 3060 61 138 1200 <1.00 56 37 144 58 091 1.8 1474 109 7.6
2 030 70 154 755 <1.00 37 54 160 44 108 20 1420 111 80

30-60 62 0.73 750 134 35 44 188 44 098 18 1412 115 54

2018

0 030 73 276 1843 311 93 91 133 99 557 88 630 157 80

30-60 7.4 222 1315 247 67 49 62 123 454 92 700 125 7.6

Sahrgn 1 00 73 156 1801 235 85 52 141 &7 48 88 621 158 80
30-60 7.6 104 1587 517 91 4 46 64 322 63 616 131 75

2 030 73 174 3398 261 157 32 8 72 545 83 644 156 7.9

30-60 7.5 112 1732 381 91 4 37 71 378 69 630 130 73

, 030 64 078 1480 202 72 78 18 88 037 36 1873 122 97

30-60 62 020 6250 133 33 16 81 102 151 31 1496 57 55

pagow 1 090 64 081 1720 316 88 70 266 125 086 37 1460 130 110
30-60 62 036 756 201 41 19 75 112 036 31 1673 53 88

, 030 64 117 1567 233 70 68 224 128 036 53 1530 137 148

3060 65 070 1696 235 75 24 51 114 036 43 1693 98 108

2019

0 030 72 137 5240 333 217 44 116 60 234 69 735 192 64

30-60 74 071 1820 155 77 8 25 60 212 63 875 179 68

Sahrgs 1 030 62 102 2000 185 85 45 75 70 068 44 702 161 4d
30-60 58 052 58 169 29 33 37 53 <050 50 826 95 32

2 0-30 69 102 2160 108 89 8 125 66 125 48 720 160 4.8

3060 7.0 048 1540 2.08 68 31 42 57 052 50 788 114 32

0 030 74 109 1722 237 76 201 340 80 274 47 1630 232 370

30-60 7.6 0.68 1093 247 52 158 390 77 191 3.0 1430 186 216

pagows 1 090 72 L1 1990 257 88 214 564 118 257 32 119 192 21
30-60 7.2 061 560 126 27 55 531 8 138 18 1121 153 37

2 030 73 159 1202 9.08 8 170 473 87 280 40 1128 180 17.0

30-60 7.0 0.63 884 279 45 41 506 65 134 31 1473 111 59

0 030 73 099 3535 1403 193 129 249 80 209 32 970 196 17.8

30-60 7.5 0.60 889 146 40 52 197 80 117 22 959 152 79

pagows | 030 70 159 4466 284 185 235 415§ 308 62 128 203 252

3060 72 1.09 1654 247 84 162 311 8 178 59 1612 185 144
2 0-30 6.5 125 2424 638 119 122 282 121 288 28 845 174 219
3060 64 099 1202 239 56 105 197 96 18 19 924 178 6.4
Nowiny 0 0-30 7.0 177 2370 <1.00 102 28 327 190 234 38 180 171 20.3



Soil mg kg?  Nmin, mg ket
Location Treat- layer, pHkal SOC, N-g gN- kg w
ment m % NOs NH: hat P K Mg B Cu Fe Mn Zn
30-60 7.1 195 2540 <1.00 109 307 365 174 213 39 2026 164 19.6
1 0-30 65 1.69 1680 140 78 51 160 177 154 2.7 1704 133 8.2
30-60 65 157 1310 2.00 65 56 184 150 126 28 1692 123 8.0
2 0-30 6.6 029 1390 <1.00 60 130 242 191 165 3.6 1841 133 117
30-60 6.5 205 1470 <1.00 63 116 305 190 136 3.0 1645 121 117
0 0-30 57 <029 550 430 44 47 134 77 <040 1.6 1417 121 3.2
30-60 58 0.66 730 210 42 43 110 75 <040 1.6 1355 137 3.1
Pityny 0-30 63 054 5.00 590 49 83 93 95 041 13 1029 113 34
30-60 63 045 13.00 1.80 67 80 115 73 <040 14 1098 121 34
2 030 71 <029 610 250 37 76 106 63 078 1.8 1303 146 3.6
30-60 7.1 <029 940 1.80 48 73 99 63 070 2.0 1430 148 3.1

*forecrop spring wheat; **forecrop winter wheat; 0—control; 1 —Penergetic (K + P); 2—Penergetic (K + P) +

Azoter.
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Figure S1. Means of seed yield (a), fat content (b) and fat yield (c) of variants of winter oilseed rape in
different years and locations (environments). Different letters indicate significant differences between
means for variants at a = 0.05, lack of letters indicate lack differences between variants. Pagéw (1)—
forecrop: spring wheat; Pagow (2) —forecrop: winter wheat



