Updating Values of Prairie Crop Nutrient Uptake and Removal: Part 1
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Background: Results:
Nutrient uptake (in whole plant) and removal (in grain) are useful values in » For planning purposes, it is preferred to report nutrient uptake and removal Table 3. CNHR wheat nutrient uptake and removal (Ib/bu* and g/bu for
planning and managing soil fertility practices, such as:. | by the yield component (bu) produced, so that growers can tailor for their micronutrients™*).
. phosphorus (P) r_ecomr_nendatlons to build, maintain or drawdown soll test actual and target yields. Uptake (biomass) Removal (grain)
levels into a medium-high range » Grain yields of the crops varied as did harvest index ( the % grain =1 L | v | s range | CFI | NI | mB | St Range
* manure management planning N | | weight/biomass weight). Stress that reduced yield, reduced harvest index. Ave | Ave | Ave | Dev | Low | High | Ave | Ave | Ave | DeV | Low | High
G_eneral vall_Jes publisheo by Canadian Fert_lllzer Institute (CFI) In 2001 were . Table 1 reports study results (mean, standard deviation and range) and N* o111 22 1211 1 047 | 14 | 20 | 15 | 15 1159 | 014 | 131 | 173
prior to hybrid canola and with lower crop yields than present (Figure 1). contrasts to average CFl and IPNI values. P.Os* | 08 | 076 | 059 | 015 | 04 | 093 | 06 | 059 | 050 | 006 | 037 | 063
An updated version from International Plant Nutrition Instltute (|PN|) | . Nitrogen (N), phosphorus (P), potassium (K) and Sulphur (S) values within K,O* 1.8 15 | 1.43 | 040 | 085 | 246 | 043 | 033 | 0.23 0.03 019 | 028
summarizes values, but may not be relevant to the Prairies (ie canola Fig 2). 10%, 20% or >20% of CFI values are in cells coloured green, yellow and S* 0231 - 10171 003 | 011 | 025 | 0111 01 009 | o001 | 007 | 010
| | pink, respectively. ca’ 0.2 | 01 0.0 | 00
This prompted a small sampling of crops to evaluate relevance of these Mg* 0.3 | 0.1 0.1 0.0
published values. Table 1. Canola nutrient uptake and removal (Ib/bu* and g/bu for micronutrients**). B 0.3 | 0.1 0.0 0.0
s, el Ut Tabes Uptake (biomass) Removal (grain) Cu™ 0.2 | 01 0.1 0.0
N - B Tl 41 et tin by sl o (Lt o o 2014 CFI | IPNI | MB | St | Range | CFl | IPNI| MB | St Range Fe™ 3.8 | 13 11 | 02
ik B Coper | e | et e Ave | Ave | Ave | Dev | Low | High | Ave | Ave | Ave | Dev | |ow | High Mn** 20 | 1.0 0.9 0.3
SR - —— - —" 2 — P2Os* | 2.04 | 14 | 1.1 | O3 | 064 | 148 | 104 | 08 | O7 | 02 | 053 |1.0M « Wheat yields averaged 69 bu/ac (48-93 bu/ac range).
e - - T i B o P 1231 44 [ 82 1 143 464 051 04 | 04 | 09 | 03 047M » Uptake was less than CFl values for P, K and S, as was removal of K.
T — o = T | | S* 0.54 08 | 02 | 057 | 127 | 031 | 025 | 0.2 0.2 | 019 | 0.24
W e i A " — Ca* 17 | 04 02 | 05 Table 4. Oat nutrient uptake and removal (Ib/bu* and g/bu for micronutrients**).
W:;kjj | ”ig ““ Sgiif | 2§i§l | — Mg* 09 | 0.3 0.2 0.2 Uptake (biomass) Removal (grain)
ST e o = Ea— N — B+ 22 | 04 03 | 06 CFI | IPNI | MB | St | Range | CFI | IPNI| MB | St Range
N R T e Cur 02 | o 01 | 0 Ave | Ave | Ave | Dev | Low | High | Ave | Ave | Ave | Dev | Low | High
oA @2l rmod 510 B 67 | | | ‘:: | | | — For 146 | 7.7 15 44 N* 1.17 1.05 | 026 | 0.81 | 1.45 | 0.62 | 0.92 | 0.66 0.08 0.6 | 0.82
% g, O S e M >4 | 09 08 | os P20s* | 0.4 0.29 | 005 | 022 | 034 | 0.25 | 0.28 [ 0.24 | 0.06 | 0.17 | 0.33
oo 95 E% NE TE TP 8 e Zie 13 | 03 08 | 03 Ko0" | 1.5 122 | 032 | 07 | 1.64 | 019 | 019 | 017 | 002 | 0.5 | 0.20
. . " g S S* 0.13 0.11 | 0.04 | 0.06 | 0.17 | 0.05 | 0.07 | 0.05 | 0.01 | 0.05 | 0.06
Tgire 1i ]Ic\lutrlent SIDIELE ELT Figure 2. Nutrient uptake and removal for « (Canola yields averaged 46.9 bu/ac (40-56 bu/ac range). Ca* 0.1 | 0.0 0.0 0.0
REMELE 2l BHESET CATEhE IPNI, 2014 http://www.ipni.net/article/IPNI-3296 « Uptake and removal of P was much less than the CFI values. Mg 0.2 | 01 0.1 0.0
Lojpe, 21061 « K uptake was greater than CFIl values (but less than IPNI). A wide range in = 02 | o1 01 | 00
K uptake values is not unexpected due to luxury uptake. e 0.1 | 00 01 | 00
S uptake was greater and S removal was less than CFI values. Fe™ 23 | 14 0.7 | 02
Sampled corn, oats, wheat soybeans and canola at 2 times — at full biomass * The manured site (M) had the greatest values of P and K removal. o~ L2 | 08 0 02
production to determine whole plant uptake (including fallen leaves of canola, | = : 04 | 0.1 03 oL
soybeans) and then harvested grain for removal. Samples were dried, ground Table 2. Soybean nutrient uptake and removal (Ib/bu* and g/bu for micronutrients*). * Oatyields averaged 122 bu/ac (113-142 bu/ac range). o
and then analysed by AgVise Laboratories. Note: soybeans not mcludeQ in CFl Western Canada chart, so used E_astern Canada values.  Uptake was less than CFI values for P. Other values were similar.
« Canola = 6 sites (n=12), 3 BASF demos, 2 MARD research sites, 1 farm field — IPNlupts/IkBe (biomass) T cr T Rl\‘jlgova' (gsrf"”) — Table 5. Corn nutrient uptake and removal (Ib/bu* and g/bu for micronutrients**).
 Soybeans = 5 sites (n=16), 3_SeCan sites, 1 MARD research sites, 1 farm rve | Ave | Ave [;Q'etv Low | High | Ave | Ave | Ave | Dev | Low | High Uptake (biomass) Removal (grain)
« QOats = 3 sites (n=6), McVet sites N* c> | 20 1588 21 | ss | 1up | 387 | 33 | 292 02 | 26 | 2o CFl_| IPNI | MB | st Range | CFI | IPNI | MB | St Range
« CNHR Wheat = 8 sites (n=22), 3 SeCan sites, 3 McVet sites, 2 farms P07 | 09 | 110 | 115 | 04 | 0+ | 180 | 082 | 073 | 065 | 01 | o0 | ons Ave | Ave | Ave | Dev | Low | High | Ave | Ave | Ave | Dev | 0w | High
e Corn = 7 sites (n:2()), 5 MCGA on_farm_test, 2 farm field demos K,O* 34 | 230 | 327 | 13 13 |60D | 140 | 12 | 1.06 106 01 | 088 N* 153 | 1.0 | 1.42 | 044 | 09 | 21F | 097 | 0.67 | 0.63 0.07 0.54 | 0.78
S 034 | - |046] 01 | gos | 075 | 010 | 0.18 | 0.15 00 013 | 017 P20s* | 0.63 | 0.54 | 0.40 | 0.11 | 0.28 |0.58F | 0.44 | 0.35 | 0.25 | 0.07 | 0.19 | 0.38
Car 29 | o6 0.1 0.0 K2O* 1129 | 14 [ 101 | 038 | 056 |1.75F| 0.28 | 0.25 | 0.18 | 0.04 | 0.16 | 0.25
Mg* 50 | o0 0.2 0.0 S* 015 | - |0.09 | 0.02 | 007 [0.14F| 0.07 | 0.08 | 0.04 | 0.01 | 0.03 | 0.05
B** 36 | 10 0.7 - Ca* 0.17 | 0.04 0.0 0.0
Cu** 05 | oo 0.2 - Mg* 0.27 | 0.06 0.06 | 0.01
Eo* 544 | 498 16 0.2 B** 0.20 | 0.05 0.06 | 0.02
M 49 | 13 0.6 01 Cu* 0.11 | 0.03 0.02 | 0.01
Zn** 1.7 | 06 0.7 0.2 Fe** 11.6 | 3.0 0.33 | 0.07
+ Soybean yields averaged 34.6 bu/ac (12-63 bu/ac range) Mn™ 1.4 | 040 0.08 | 0.03
. The site with lowest yields due to drought (D) had low harvest index which n™ | 1.14 | 037 0.27 | 003
inflated biomass removal measures per bu for N, P and K. * Corn yields averaged 137 bu/ac (103-163 bu/ac).
. P uptake was greater but P removal was less than CFI values. * The site with lowest yields due to early frost (F) had low harvest index

which inflated biomass removal per bu measures for N, P, Kand S.
* Most NPKS uptake and removal were less than CFI values (esp. N and P)

Summary:

* Yields measured were 22-72% greater than the original CFI chart and many macronutrient values differed by more than 20%.
Measured P removal per bu was less than CFI values for canola, soybean and corn and could impact fertilization based on balancing input and removals.
 When yields were reduced by drought or frost, inflated nutrient uptake per bu values resulted. In canola, a manured site had the highest removal of P and K.

Part 2. A Prairie-Wide Survey

* A Prairie-wide survey of nutrient removal values by 14 crops is currently underway through cooperation of University of
Saskatchewan (F. Walley) , Nutrien (L. Cowell) and MARD (J Heard).

« 50-200 samples of each crop from farm fields (not research plots) were collected (along with information on yield and fertilizer
application) and will be analysed to update Prairie crop removal values.
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