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Supplementary Materials

Nitrogen, Phosphorous, and Potassium Uptake in Rain-
fed Corn as affected by NPK Fertilization

Table S1. The least square means of nutrient concentrations at early growth stage (V6/V7), physiological maturity
(R6), and grain. Corn plants were separated into stover (stalk + leaves) and ear (cob + husk) at R6 stage. Grain
samples were collected during harvesting.

Site-year Treatment Nitrogen (g kg)
Plant component
Vé R6 Grain
(Whole plant) Stover Ear
EFAW21 NOPOKO 1972 b 462 ab 9.10 bcd 10.07 def
NOPOK1 1981 b 3.02 b 8.81 «od 9.53 ef
NOP1KO0 20.52 ab 418 ab 839 d 932 f
NOP1K1 21.37 ab 426 ab 848 d 932 f
N1POKO 23.66 ab 471 ab 871 «od 11.16 cde
N1POK1 23.85 ab 4.66 ab 9.62 abcd 1141 bed
N1P1K0 24.89 ab 4.68 ab 9.16 abcd 11.19  cde
N1P1K1 26.11 ab 525 ab 9.41 abcd 10.66  def
N2P0KO 26.55 ab 586 a 10.33  abc 12.89 ab
N2POK1 2782 a 586 a 10.28 abc 13.09 ab
N2P1KO0 2491 ab 593 a 10.69 ab 1327 a
N2P1K1 26.73 ab 592 a 10.81 a 12.74 abc
S.E. 1.8 0.53 0.33 0.32
Phosphorous (g kg?)
NOPOKO 2.54 0.65 2.55 291
NOPOK1 2.69 0.56 242 2.62
NOP1KO 2.55 0.41 2.14 2.62
NOP1K1 2.82 0.43 2.19 2.80
N1POKO 2.62 0.45 1.98 2.53
N1POK1 2.75 0.49 2.46 2.62
N1P1K0 2.64 0.45 227 2.42
N1P1K1 2.66 0.44 1.94 2.39
N2P0KO 2.73 0.44 2.23 2.34
N2POK1 2.61 0.38 1.89 2.22
N2P1KO0 2.49 0.37 2.40 2.70
N2P1K1 2.88 0.50 2.31 2.93
S.E. 0.16 0.07 0.20 0.16
Potassium (g kg?)
NOPOKO 43.47 14.40 5.45 4.31
NOPOK1 46.79 16.90 4.94 4.22
NOP1KO 39.90 13.97 4.70 4.05
NOP1K1 49.18 16.27 4.70 4.24
N1POKO 46.46 15.72 4.54 3.99
N1POK1 49.24 17.39 5.02 4.03
N1P1K0 42.66 14.89 5.07 3.88
N1P1K1 46.36 17.16 4.45 3.97
N2P0KO 45.33 15.81 4.74 3.78
N2P0K1 47.72 16.50 4.59 3.78
N2P1K0 42.36 15.54 4.51 4.13
N2P1K1 52.46 17.49 4.47 4.23

S.E. 3.49 0.98 0.24 0.16




Table S1. Continued

Site-year Treatment Nitrogen (g kg)
Plant components
V6 R6 Grain
(Whole plant) Stover Ear
LCB22 NOPOKO 26.32 bed 554 ab 8.79 9.90 bc
NOPOK1 24.66 d 571 ab 9.73 943 ¢
NOP1KO0 2451 d 521 b 9.82 10.20 bc
NOP1K1 2374 d 5.68 ab 11.43 9.78 bc
N1POKO 27.07 abcd 454 b 9.09 11.73  abc
N1POK1 27.59 abcd 7.88 ab 11.30 12.73 ab
N1P1KO 25.15 cd 558 ab 10.07 12.04 abc
N1P1K1 28.79 abcd 532 ab 9.76 11.76  abc
N2P0KO 29.88 abc 899 a 10.86 1347 a
N2P0K1 3094 ab 747 ab 10.81 12.87 a
N2P1KO0 3195 a 7.39 ab 11.14 1323 a
N2P1K1 31.12 ab 6.01 ab 10.40 14.00 a
S.E. 1.0 0.76 0.92 0.51
Phosphorous (g kg?)
NOPOKO 430 ab 225 ab 2.69 3.39
NOPOK1 497 a 248 ab 2.92 2.87
NOP1KO0 481 ab 259 a 291 2.95
NOP1K1 473 ab 221 ab 2.95 3.37
N1POKO 422 ab 1.74  abc 2.66 3.47
N1PO0K1 450 ab 1.87 abc 3.32 3.32
N1P1KO0 398 b 1.82 abc 3.10 3.57
N1P1K1 420 ab 1.98 abc 2.75 3.60
N2POKO 424 ab 083 ¢ 2.78 3.60
N2P0K1 436 ab 126 bc 2.85 3.70
N2P1KO0 389 b 124 bc 293 3.89
N2P1K1 442 ab 083 ¢ 2.98 3.83
S.E. 0.21 0.26 0.24 0.24
Potassium (g kg™)
NOPOKO 4428 ab 10.90 8.22 6.40
NOPOK1 5052 a 10.59 8.29 5.37
NOP1KO 4561 ab 10.55 6.59 5.33
NOP1K1 4501 ab 9.78 8.51 6.17
N1P0KO 39.76  ab 9.66 6.84 5.22
N1POK1 4645 ab 12.51 7.20 5.27
N1P1KO 3897 ab 10.29 7.32 5.82
N1P1K1 45.06 ab 10.57 6.71 5.56
N2P0KO 4143 ab 8.63 5.61 5.70
N2P0K1 41.08 ab 9.47 5.79 5.90
N2P1KO0 3360 b 9.27 5.55 6.30
N2P1K1 4350 ab 9.04 6.28 6.00
S.E. 2.6 12 0.76 0.37

Values represent the mean of three replications. Different letter within each column denotes the
significant difference at P<0.05 by Tukey test. Columns with no letter indicates that there was no
significant difference observed among treatments.



Table S2. Analysis of Variance for interaction effects and main effects of N, P, and K for total aboveground
biomass accumulation, N, P, and K uptake at V6/V7 growth stage.

Site- Source of Variation df Biomass N uptake P uptake K uptake
year (kg ha?) (kg ha) (kg ha?) (kg ha?)

Mean Squares

EFAW N 2 ns ok ns ns
21 P 1 ns ns ns ns
NxP 2 ns ns ns ns
K 1 * ns ns ns
N x K 2 ns ns ns ns
PxK 1 ns ns ns ns
NxPxK 2 ns ns ns ns
S.E. 158.18 3.86 0.43 8.13
Treatment Means
NOPOKO 1269.9 24.8ab 3.2 55.5
NOPOK1 1150.1 22.2b 3.0 52.8
NOP1KO 1293.8 26.5ab 33 51.9
NOP1K1 1138.1 24.1ab 33 57.6
N1POKO 1629.3 38.1ab 4.3 75.2
N1POK1 1509.5 33.9ab 4.0 72.4
N1P1KO0 1269.9 31.3ab 34 54.7
N1P1K1 1245.9 31.4ab 33 56.5
N2P0OKO0 1629.3 43.3a 4.4 72.6
N2P0K1 1305.8 36.5ab 34 62.2
N2P1K0 1665.2 41.6ab 4.2 70.7
N2P1K1 1233.9 32.3ab 3.6 65.2
LCB N 2 %% %34 AN Kbk
22 P 1 ns ns ns ns
NxP 2 ns ns ns ns
K 1 ns ns ** **
N x K 2 ns ns ns ns
PxK 1 ns ns ns ns
NxPxK 2 ns ns ns ns
S.E. 77.09 2.28 0.31 3.06
Treatments
NOPOKO 307.6 ¢ 8.1 ¢ 133 ¢ 13.62 d
NOPOK1 439.4 be 10.8 bc 2.19 bc 22.19 bcd
NOP1KO0 463.3 bc 11.3 bc 2.17 bc 20.66 bcd
NOP1K1 439.4 be 104 bc 2.08 bc 19.69 cd
N1POKO0 738.9 ab 20.0 ab 3.11 ab 29.43 abc
N1POK1 774.8 ab 21.4 ab 3.48 ab 3591 ab
N1P1K0 798.8 ab 20.0 ab 3.17 ab 30.90 abc
N1P1K1 846.7 a 24.6 a 3.56 ab 3798 a
N2P0OKO0 810.7 ab 24.0 a 3.40 ab 33.10 abc
N2P0K1 1014.4 a 314 a 443 a 41.80 a
N2P1KO0 918.6 a 294 a 3.58 ab 30.97 abc
N2P1K1 786.8 ab 24.6 a 3.46 ab 33.98 abc

*,**, and *** are significant at the 0.05, 0.01, and 0.001 levels respectively. ns: not significant at the 0.05 level.
Treatment means values represent the mean of three replications. Different letter within each column
denotes the significant difference at P<0.05 by Tukey test



Table S3. The least square means of Grain nitrogen harvest index (GNHI), grain phosphorous harvest
index (GPHI), and grain potassium harvest index (GKHI) by site year.

Site year Treatments GNHI GPHI GKHI

EFAW21 Means
NOPOKO 072 b 0.85 0.30
NOPOK1 0.78 ab 0.77 0.24
NOP1KO0 0.75 ab 0.95 0.29
NOP1K1 0.77 ab 1.01 0.30
N1POKO 094 a 1.06 0.37
N1POK1 0.8 ab 0.91 0.27
N1P1KO0 0.82 ab 0.85 0.30
N1P1K1 0.82 ab 1.02 0.34
N2P0OKO 0.81 ab 0.86 0.30
N2PO0K1 0.83 ab 0.95 0.31
N2P1KO0 0.84 ab 0.92 0.36
N2P1K1 0.83 ab 1.07 0.36

LCB22 Means
NOPOKO 022 b 0.21 ¢ 0.09 d
NOPOK1 034 b 031 ¢ 0.15 cd
NOP1KO0 0.54 ab 0.46 bc 0.26 abcd
NOP1K1 0.54 ab 0.51 bc 0.24 abcd
N1POKO 0.86 a 0.81 abc 0.32 abced
N1POK1 0.75 ab 0.87 abc 0.30 abced
N1P1KO0 0.85 a 0.72 abc 0.32 abced
N1P1K1 093 a 0.81 abc 0.31 abced
N2POKO 0.85 a 122 a 048 a
N2PO0K1 0.86 a 1.09 ab 0.46 a
N2P1KO0 0.70 ab 0.75 abc 0.40 abc
N2P1K1 0.89 a 1.02 ab 0.41 ab

Different letters within each column denotes the significant difference at P<0.05 by Tukey test



Table S4. Least square means for nutrient uptake per plant at different growth stages during the entire
crop season at EFAW21

Treatment Nitrogen (mg pl7)
Growth Stage

V6 VT R2 R6
NOPOKO 576.0 ab 8428 b 990.1 «od 17854 f
NOPOK1 5152 b 890.6 b 1020.2  bed 1590.6 f
NOP1KO 615.1 ab 7983 b 1035.8 bcd 1616.1 f
NOP1K1 559.3 ab 765.6 b 9240 d 1957.0 ef
N1P0OKO 883.2 ab 10742 ab 1286.2 abcd 2606.2 de
N1P0K1 786.3 ab 13189 ab 1595.0 abcd 3158.0 bcd
N1P1K0 726.0 ab 1230.8 ab 1526.2  abcd 2692.0 d
N1P1K1 729.0 ab 12542 ab 1520.6  abcd 2833.4 cod
N2P0KO 10035 a 16430 a 19662 a 3545.3 abc
N2P0K1 847.0 ab 1366.2 ab 1678.0 abcd 3668.2 ab
N2P1K0 963.4 ab 13972 ab 1799.3 ab 4032.2 a
N2P1K1 748.7 ab 1382.6 ab 1732.1 abc 3811.9 ab

Phosphorous (mg pl?)

NOPOKO 75.0 a 937 a 136.0 a 4447 cod
NOPOK1 70.0 a 106.0 a 1546 a 4394 cd
NOP1KO 76.7 a 883 a 146.1 a 3622 d
NOP1K1 763 a 948 a 1402 a 4489 «cd
N1POKO 9.1 a 108.1 a 1619 a 526.6 bcd
N1POK1 937 a 130.8 a 1995 a 675.2 ab
N1P1KO0 78.0 a 118.7 a 1814 a 563.9 abcd
N1P1K1 755 a 1115 a 1643 a 518.9 bcd
N2P0KO0 102.2 a 137.7 a 2069 a 615.4 abc
N2P0K1 791 a 96.0 a 162.8 a 548.6 abcd
N2P1K0 96.8 a 115.7 a 1946 a 7485 a
N2P1K1 824 a 106.0 a 1773 a 708.1 ab
Potassium (mg pl-)
NOPOKO 1286.6 a 1817.8 ab 19129 a 1835.0 ¢
NOPOK1 12243 a 1904.3 ab 19674 a 2383.4 bc
NOP1KO 12029 a 1523.8 b 1619.6 a 18953 ¢
NOP1K1 1336.5 a 17972 ab 1827.1 a 2298.0 bc
N1POKO 1743.6 a 2003.3 ab 21731 a 2353.5 bc
N1P0K1 1679.7 a 2403.3 a 2614.1 a 33741 a
N1P1KO0 12679 a 1781.2 ab 19549 a 2550.1 abc
N1P1K1 1310.7 a 1990.8 ab 2230.8 a 25754 abc
N2POKO 16824 a 2001.5 ab 22250 a 2853.8 ab
N2POK1 14429 a 1913.6 ab 2051.1 a 2830.4 ab
N2P1K0 1640.0 a 18144 ab 19720 a 2969.1 ab
N2P1K1 1511.8 a 2181.9 ab 23743 a 2969.5 ab

Different letters within each column denotes the significant difference at P<0.05 by Tukey test



Table S5. Means for Nutrient uptake per plant at different growth stages during the crop season at
LCB22.

Treatment Nitrogen (mg pl?)
Growth stage
Vé VT R2 R6
NOPOKO 1948 e 7778 d 8884 b 10154 cd
NOPOK1 2629 cde 865 cd 10612 b 909.1 d
NOP1KO 279.7  bcde 7763 d 1153.7 ab 12859  bcd
NOP1K1 240.3 de 846.4 cd 1081.7 b 11151 cd
N1PO0KO 4549 abcde 1431.3  abcd 1510.3 ab 11452 cd
N1P0K1 526.1 abc 1096.5 bcd 1663.1 ab 1705.3  abc
N1P1K0 4994  abcd 1136.8 abcd 1268.2 ab 1409.3  bcd
N1P1K1 571 a 11742 abcd 1530.7 ab 1339.7  bcd
N2P0KO0 555 a 1420.1 abcd 2050.8 a 22503 a
N2P0K1 6954 a 19171 a 15421 ab 1799.5 abc
N2P1K0 680.7 a 1541 abc 1657.9 ab 1959.8 ab
N2P1K1 5444 ab 1686 ab 1685.3 ab 1792.5 abc
Phosphorous (mg pl-?)

NOPOKO 319 d 2629 ab 3773 a 3212 a
NOPOK1 532  bed 296.6 ab 384 a 2774 a
NOP1KO0 53.8 bcd 2449 ab 3851 a 4139 a
NOP1K1 482 cod 255 ab 4879 a 3289 a
N1P0KO0 70.8 abc 3023 ab 4022 a 3198 a
N1P0K1 86.0 abc 1786 b 4374 a 436.7 a
N1P1K0 79.5 abc 2719 ab 4071 a 4157 a
N1P1K1 825 abc 2225 ab 509.2 a 358.6 a
N2P0KO 79.0 abc 242.1 ab 429.7 a 3317 a
N2P0K1 978 a 3186 a 341 a 3963 a
N2P1K0 830 ab 256.2 ab 3678 a 4151 a
N2P1K1 76.3 abc 298.6 ab 3951 a 4088 a

Potassium (mg pl?)

NOPOKO 3254 d 10278 a 19191 a 13694 a
NOPOK1 537.8  bcd 19142 a 20062 a 1186.7 a
NOP1KO0 5142 «od 1501.6 a 19126 a 1406.7 a
NOP1K1 456.6 cd 15541 a 2155.1 a 13449 a
N1P0KO 668.1 abcd 2006.3 a 26440 a 1398.7 a
N1P0K1 8879 ab 14293 a 26752 a 19929 a
N1P1K0 774.6  abc 21520 a 24537 a 16205 a
N1P1K1 880.5 ab 1493.0 a 2900.6 a 1502.6 a
N2P0KO 766.4  abc 17004 a 25540 a 15839 a
N2P0K1 9185 a 24145 a 16483 a 15447 a
N2P1K0 718.2  abc 14904 a 23058 a 1513.7 a
N2P1K1 748.3 abc 22218 a 2440.7 a 16902 a

Different letters within each column denotes the significant difference at P<0.05 by Tukey test



