Supplementary Table 1

Summary of information of the studies used in the meta-analysis: type of publication, the state of Brazil, environmental conditions (field, greenhouse,
or seed lots), cultivation year, experimental factors evaluated in each study, average content of each macronutrient in soybean seeds, and number of
observations obtained in each study.

Study
Author(s) State  E! Year(s) of Experimental Average macronutrient content, in kg Mg of seeds
(year of publication) the study?  factor evaluated (number of observations)
N P K Ca Mg S
Scientific paper 57.58 5.4 175 2.5 2.5 2.9
bap (315)*  (468)  (431) (344) (360)  (227)
Aratani et al. (2007) MS 20002001  Foesium (K) i - 140°@®)°F - . :
ertilization
Bataglia et al. (1976) SP F 1973/1974 Nutrient uptake 646 (1) 52(1) 225(1) - 29(1) 19()
Bataglia et al. (1977) SP F  1975/1976 Nutrient uptake 64.4(7) 6.7(5) 17.4(8) 2.4 (8) 2.3(8) 3.0(8)
Bataglia et al. (1984) SP F 1973-1976 Fertilization - 4.8 (30) - - - -
Batistella Filho et al. i Phosphorus (P) and i i i i
(2013) SP F  2009-2011 K fertilization 45 (16) 19.2(16)
Caires et al. (2003) PR F  2001/2002 Lime application 55.3(8) 5.4(8) 14.8 (8) 1.9 (8) 1.7 (8) -
. ) Lime and gypsum
Caires et al. (2006) PR F  2002-2004 applications 56.7(8) 4.7(8) 14.6(8) 1.6 (8) 1.9(7) 29(8)
. Inoculation seeds
Campos and Gnatta (2006) RS F 1996-1998; and foliar 58.7 (31) - - - - -
2000/2001 e
fertilization
Domingos et al. (2019) PR F  2014/2015 Foliar fertilization - 4.5 (6) 16.2 (6) 2.5 (6) 2.8 (6) 2.6 (6)
?Z%r&;;]gues deSouzaetal w5 2006/2007  Foliar fertilization - 74(1) 202(4) 18() 27(3) 36(4)
Tillage and
Dorneles et al. (2015) RS F  2007/2008 fertilization 60.2(5) 5.5(6) 15.9 (4) 2.7 (6) 2.4 (6) -
systems
Esper Neto et al. (2018) PR F  2015/2016  Foliar fertilization  68.3 (7) 5.0 (7) 16.6 (7) 2.0 (7) 2.0 (7) 2.4 (7)
Fageria et al. (2011) TO F - P fertilization - 4.2 (10) - - - -
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57.0 (12) 5.5 (12)

64.6 (5) 4.7 (6)

64.4(2) 58(2)

61.5(1) 5.9 (1)

62.6 (16) 5.9 (16)

58.0 (8)
58.0 (5)
63.7 (15)

5(8)
6.5 (4)
6.0 (16)

60.9 (10) 5.8 (9)

56.1(9) 5.9 (9)

59.7 (22) 5.1(22)

56.0 (24)
52.9 (30)

5.5 (24)
5.9 (30)

19.5 (5)

16.6 (12)
14.0 (32)

16.1 (6)

16.5 (2)

19.2 (8)
14.3 (1)
17.0 (16)

16 (8)
19.6 (5)
21.7 (14)

18.9 (10)

21.0 (9)

15.6 (22)

17.6 (24)
17.9 (30)

2.6 (12)

1.5 (6)

2.5 (1)

2,8 (8)
3.1(3)
2.4 (16)

3.3 (10)
3.1(9)

1.8 (22)

2.6 (21)
3.2 (26)

2.8 (12)

2.0 (6)
2.6 (2)

2.7 (1)

2,5 (8)
2.1 (5)
2.4 (16)

3.0 (10)
2.6 (9)

2.0 (22)

2.4 (24)
2.5 (30)

2.1 (12)

2.3 (6)

35 (2)

2.2 (8)
35 (5)
2.7 (16)

3.2 (10)
2.7 (9)

2.6 (22)

2.8 (24)
3.0 (30)



Moreira et al. (2017b) PR F  2012-2015 Foliar fertilization  60.1 (11) 5.1(11) 17.5(11) 29(11) 27(11) 3.1(11)
Moreira et al. (2017¢c) PR G - P-use efficiency  57.7(25) 5.4 (13) 21.1(9) 2.7(18) 31(14) 44(9
, P,K,and S
Moreira et al. (2018) PR G - fertilization 56.3(9) 6.3(1) 21.5(1) - - -
Moreira et al. (2019) PR F 2014206 CRTIOW 4773 73 152(5) 25() 334 3209
Motomiya et al. (2004) MS F 1997-1999 P fertilization - 4.8 (20) - - - -
Oliveira et al. (2016) GO F - Soybean genotypic - 5.0 (24) - - - -
Oliveira et al. (2019) SP F 2012-2014 N fertilization 48.4 (4) - - - -
Osorio Filho et al. (2007) RS F  2004/2005 S fertilization - - - - - 2.8 (4)
Souza et al. (2009) MS F  2005/2006 Seed treatments - 52(12) 18.1(12) 26(12) 24(12) 27(12
Souza et al. (2018) PR F  2013-2015 Foliar fertilization  46.4(7) 6.7 (9) - 2.9 (9) 1.8(9) -
Souza et al. (2019) PR F  2015-2017  Foliar fertilization  48.5(10) 5.7 (10) 15.3 (10) - 2.3 (10) -
Spehar et al. (1994) DF F - Lime application - 57(90) 18.4(90) 2.4(90) 2.5(90) -
Content and uptake
Spehar et al. (1995) DF F - nutrients by seeds - 57(18) 18.3(18) 2.3(18) 2.5(18) -
Vargas et al. (1982) DF F - N fertilization 51.8 (10) - - - - -
Vargas et al. (2018) RS S0 20002012 UMEMLEONENIN g7y 371 184() 22() 191 20()
Zilli et al.(2010) RR F  2006-2008 Inoculation seeds  55.3 (7) - - - - -
. 58.5 4.3 14.9 2.4 2.65 2.75
PhD thesis @) (28  (174) (34) 30)  (29)
Nutrient content in
Conceicdo (2016) - S% 2012-2014  seedsand mineral  60.3(8) 4.2(6) 145(12) 23(12) - -
supplements
Rigo (2016) RS S 2011/2012 N“t”egggggte”t N 57409 429 182(9) 249 21(Q) 21()
Schneider (2016) PR F  2013/2014 K fertilization 63.7(4) 64(14) 2273 2.5(4) 28(4) 344
Souza (2008) S F  2006/2007 See?etr'rt?ﬁtzrgt‘?gaa”d 56.0 (10) 35(9) 14.7(10) 25(9) 2.7(10) 1.9(10)
Steiner (2014) SP F  2000-2012 K fertilization - - 14.6 (14) - 2.9 (7) 4.1 (6)



. : 16.3 2.1 25 2.8
Master dissertation (142) (41) (37) (37)
.. K-use and K-
Dierings (2012) RS F 201002001 |t e ey 17.6 (8) - - -
Filho (2013) GO F  2011/2012 ™Managementand K 16.8 (16) - - -
fertilization
Golfetto (2016) PR F  2014/2015 Potassium 16.2 (7) - - -
replacement
Gruberger (2016) SP F 2014/2015 Seed treatments 18.9 (5) 2.2 (5) 3.0(5 3.7(5
Inocéncio (2010) MG F 20092010 é‘lgiéig)m 56.9(16) 5.0(16) 14.1(16) 20(16) 1.9(16) 2.7 (16)
Marcondes (2001) PR F 1999/2000 Seed treatment - - - -
Martinez (2002) MS F  2000/2001 Nutrient removal  57.9 (22) 6.0 (44) 18.7 (44) - - -
Soybean genotypic
Oliveira (2011) MS F  2009/2010 and weed 131(4) 15(4) 29(4) 38(4)
management
Veiga (2007) MG F  2006/2007 K fe”::'nz]?rt]'g” and 98(3)  1.8(4) - i
Xavier (2015) GO F  2013/2014 K fertilization 14.6 (15) - - -
Zambiazzi (2014) MG F  2012/2013 K fertilization 12.4 (12) - - -
Technical report and 18.4 2.7 2.5 2.6
abstract (37) (32) (35) (35)
Alves et al. (2005) MS F  2000-2002 N fertilization - - - -
Cordeiro et al. (1979) P F i N“t“erre'tr#g’\fz‘:‘e aNd 610 22) 46(22) 166(22) 30(19) 22(22) 2.3(22)
Esper Neto et al. (2019) PR F 20172018 N“t”e’;feggste”t N 525(12) 53(12) 208(12) 20(12) 23(12) 26(12)
gg‘{i;ra Junior etal. PR F 2010-2012  Nutrient uptake 200(1) 32(1) 28(1) 3.0(1)
Soares et al. (2017) RS F  2014-2016 Nutrient budget 16.6 (2) - - -



57.8 5.4 16.7 2.5 2.4 2.8

Total (437)  (603)  (772) (439) (450)  (316)

'Experimental environment: F: field, G: greenhouse, S: seed lots.
2Year of the experimental trial

3Average content (kg Mg of seeds) of nutrients in each type of study
“Total number of observations per type of study

SAverage content (kg Mg* of seeds) of nutrients in each reference
®Total number of observations in each reference

Average of three seed lots; ®average of 2,543 seed lots; ®average of two seed lots; *average of 280 seed lot



Supplementary Table 2

Number of observations of N, P, K, Ca, Mg, and S concentrations in soybean seeds grouped over
five decades (1971 to 2020) and distributed in different regions (South, Midwestern, Southeast,
and North) and states of Brazil.

Grouping factor N P K Ca 'Mg S Total (.)f
Number of observations observations
Decades
1971-1980 30 28 31 27 31 31 178
1981-1990 10 30 - - - - 40
1991-2000 - 108 108 108 108 - 432
2001-2010 119 127 154 67 65 63 595
2011-2020 278 310 479 237 246 222 1773
Region State
South RS 48 18 29 16 16 13 140
PR 235 214 209 205 216 193 1272
Midwest MS 30 84 75 20 22 22 253
MT 13 12 13 11 13 13 75
GO - 24 31 - - - 55
DF 10 108 108 108 108 - 442
Southeast SP 54 94 240 47 59 59 553
MG 32 32 55 20 16 16 171
North TO - 10 - - - - 10
RR 7 - - - - - 7
Not informed 8 7 12 12 - - 39
Total of observations 437 603 772 439 450 316 3017

The acronyms of the Brazilian states: RS: Rio Grande do Sul, PR: Parang, MS: Mato Grosso do
Sul, MT: Mato Grosso, GO: Goias, DF: Distrito Federal, SP: S&o Paulo, MG: Minas Gerais, TO:

Tocantins, and RR: Roraima.



