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Minimum Levels 
for Sustainable Nutrition 

(MLSN) 
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Minimum Levels for Sustainable 
Nutrition (MLSN) 

•! :.$?%
•! @;*=A6$%+()%<(8+%=5'#8*='%'"#>*'<%6(95<8=>%(=%
#*;59*;%8=B5'<%

•! 4"#>*'%";*C5"'*%DE**'<%*FB*9'"A(=<G%'5#6%
B*#6(#E"=9*,%HI4%(BAE5E%

•! J"+"=9*%'5#6%=5'#8A(=%">"8=<'%B*<'%9(=9*#=<%
•! 0*K*+(B%"%E*'#89%'(%E(=8'(#%";K"=9*<%'()"#;%
<5<'"8="L8+8'$%DL"<89"++$%#*;59*;%8=B5'<G%

Outline 

•! M()%E59.%6*#A+8N*#%;(*<%'5#6%#*"++$%=**;%
•! :."'%8<%<5<'"8="L8+8'$%6(#%'5#6>#"<<%
E"=">*E*='?%

•! 0"'"%"=;%E*'.(;<%5<*;%'(%;*K*+(B%7!&H%
•! 7!&H%"<%"%<5<'"8="L8+8'$%E*'#89%
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How much fertilizer does turf need? 

•! :."'%8<%'.*%;*<8#*;%>#()'.%#"'*O9+8BB8=>%
$8*+;?%

•! &5=<.8=*%.(5#<%
•! :"'*#%
•! 4*EB*#"'5#*%
•! P*E(K"+%(6%=5'#8*='<%6#(E%'.*%<$<'*E%

What you can’t control 

•! &5=<.8=*%.(5#<%D$(5%9"=%9(='#(+%<.";*G%
•! 4*EB*#"'5#*%

What you can control 

•! :"'*#%
•! H8'#(>*=%
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Barona Creek Golf Club, Sandy Clark, CGCS 
Weekly average 1.05 in (60% Eto), 0.48 in delivered 

weekly  using 0.12 in every other day 

Irrigation 
Inches of supplemental water per week 

0.6 inches of supplemental water = 60% ETo 

Irrigation 
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How are nutrients removed from the 
soil? 

•! -#8E"#8+$%L$%9+8BB8=>%#*E(K"+%
•! J$%+*"9.8=>%86%*F9*<<8K*%=5'#8*='<%"#*%"BB+8*;%
•! J$%+*"9.8=>%86%'.*%<(8+%."<%.8>.%<"+'<%
•! !*"9.8=>%)8++%=('%#*E(K*%*+*E*='<%.*+;%(=%
'.*%9"A(=%*F9."=>*%<8'*<%(#%"<<(98"'*;%)8'.%
(#>"=89%E"Q*#%

Growth rate/clipping yield 

•! R#()%"<%<+()%"<%B(<<8L+*%6(#%;*<8#*;%
B*#6(#E"=9*%

•! &+()*#%'."=%'.*%E"F8E5E%B('*=A"+%(6%'.*%
B+"='%'(%B#(;59*%L8(E"<<%

•! P*<'#89'*;%B#8E"#8+$%L$%#*>5+"A=>%=8'#(>*=%
"BB+89"A(=<%D"<<5E8=>%)"'*#%8<%=('%#*<'#89'*;G%

•! 4$B89"+%<*"<(="+%$8*+;%8<%"L(5'%ST%+L<%;)'O
UVVV%<C%W%D"'%XY%H%8=%A<<5*%Z%[%+L<OUVVV%<C%WG%

Annual N  requirement (lb/1000 sq ft) for Pensacola, FL 
Ryegrass = 0.7 lbs N/1000 sq ft month at 100% GP 

Bermudagrass = 1.0 lb N/1000 sq ft per month at 100% GP 
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Month of the Year 

Pensacola, FL 

4.6 lb N 

5.0 lb N 
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What is the nutrient content of turf tissue? 
N:P:K (10:1:4) 

Element Tissue ppm Ratio:N 

N 50000 1 

K 20000 0.4 

P 5000 0.1 

Ca 4000 0.08 

Mg 2500 0.05 

S 3000 0.06 

Fe 200 0.004 

Mn 75 0.0015 

Proportional composition of turf tissue 

V%

V/U%

V/T%

V/\%

V/[%

V/X%

V/]%

V/^%

V/S%

V/_%

U%

H% `% -% 2"% 7>% &% a*% 7=%

-#
(B
(#
A
(=
%

N:P:K (10:1:4) 

Clipping removal of nutrients when 
applying 4 lbs N/1000 sq ft/year non-overseeded bermuda 

Element  lb/1000 sq ft 

Soil Test ppm 
in top 4 
inches 

K 1.6 52 

P 0.4 13 

Ca 0.3 11 

Mg 0.2 7 

S 0.2 8 

Fe 0.02 0.5 

Mn 0.01 0.2 
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Clipping removal of nutrients when 
applying 10 lbs N/1000 sq ft/year  

for ryegrass overseeded bermuda 

Element  lb/1000 sq ft 

Soil Test ppm 
in top 4 
inches 

K 4.0 130 

P 1.0 33 

Ca 0.8 28 

Mg 0.5 18 

S 0.5 20 

Fe 0.05 1.3 

Mn 0.08 0.5 

How much will be removed when 
applying 4 lbs N/1000 sq ft/year 

Element 
 lb/1000 

sq ft 
Soil Test ppm 
top 4 inches 

Conventional 
guidelines top 
4 inches ppm 

K 1.6 52 110 

P 0.4 13 50 

Ca 0.3 11 750 

Mg 0.2 7 140 

S 0.2 8 15 

Fe 0.02 0.5 90 

Mn 0.01 0.2 30 

How much will be removed when 
applying 10 lbs N/1000 sq ft/year 

Element 
 lb/1000 

sq ft 
Soil Test ppm 
top 4 inches 

Conventional 
guidelines top 
4 inches ppm 

K 4.0 130 110 

P 1.0 33 50 

Ca 0.8 28 750 

Mg 0.5 18 140 

S 0.5 20 15 

Fe 0.05 1.3 90 

Mn 0.08 0.5 30 
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How much will be removed when 
applying 4 lbs N/1000 sq ft/year 

Element 
 lb/1000 

sq ft 
Soil Test ppm 
top 4 inches 

Florida  
Soil Survey 
PACE-Bayer 

K 1.6 52 88 

P 0.4 13 85 

Ca 0.3 11 544 

Mg 0.2 7 91 

S 0.2 8 20 

Fe 0.02 0.5 42 

Mn 0.01 0.2 3 

How much will be removed when 
applying 10 lbs N/1000 sq ft/year 

Element 
 lb/1000 

sq ft 
Soil Test ppm 
top 4 inches 

Florida  
Soil Survey 
PACE-Bayer 

K 4.0 130 88 

P 1.0 33 85 

Ca 0.8 28 544 

Mg 0.5 18 91 

S 0.5 20 20 

Fe 0.05 1.3 42 

Mn 0.08 0.5 3 

Fertilization 

•! b<*%'.*%E8=8E5E%=8'#(>*=%'(%E**'%'5#6%
B*#6(#E"=9*%*FB*9'"A(=<%

•! 1BB+$%H,%-%"=;%`%8=%"%#"A(%(6%UVcUc[%DHc-c`G%86%
<(8+%+*K*+<%"#*%8=%'.*%<5d98*=9$%#"=>*%e%'.8<%
)8++%E"8='"8=%L"+"=9*%L*')**=%A<<5*%#*E(K"+%
"=;%8=B5'<%

•! 1;f5<'%Hc-c`%E"8='*="=9*%#"A(<%"<%=**;*;%86%
-%"=;%`%<(8+%+*K*+<%;#(B%L*+()%<5d98*=9$%
>58;*+8=*<%

•! &5BB+*E*='%E"8='*="=9*%"BB+89"A(=<%86%<(8+%
+*K*+<%;#(B%L*+()%<5d98*=9$%
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Trend in soil M3-P levels at Talega 
Country Club A4 Bentgrass 

Talega Country Club 

Talega Country Club (pH 7.5) 
Knockout trial ! lb MAP/1000 sq ft 
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Talega Country Club (pH 7.5) 

What is Sustainability?%

2(EB"#*%'(c%
199(5='"L8+8'$%
P*+8"L8+8'$%

7*"<5#"L8+8'$%

GCSAA Definition 

%ghE**A=>%'.*%=**;<%(6%'.*%B#*<*='%
)8'.(5'%9(EB#(E8<8=>%'.*%"L8+8'$%(6%
65'5#*%>*=*#"A(=<%'(%E**'%'.*8#%()=%
=**;</i%%
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Sustainability: a high level of 
“truthiness”  

g4#5'.8=*<<%8<%"%j'#5'.k%'."'%"%B*#<(=%9+"8E<%'(%
l=()%8='58AK*+$%j6#(E%'.*%>5'k%)8'.(5'%#*>"#;%'(%
*K8;*=9*,%+(>89,%8='*++*9'5"+%*F"E8="A(=,%(#%
6"9'</i%

!"#$%#&'()*+#,"%

Measuring Sustainability 
difficult, because our language is subjective 

%a"<'%e%)."'%8<%6"<'?%
%a8#E%e%)."'%8<%m#E?%
%R#**=%e%:."'%8<%>#**=?%
%J#()=%e%)."'%8<%L#()=?%

%3K*#$%E*'#89%8<%<5Lf*9AK*,%+*"K8=>%+8Q+*%#((E%
6(#%(Lf*9AK*%;8<95<<8(=%"=;%;*K*+(BE*='%(6%
'#5*%E*'#89<%6(#%<599*<<%8=%E(K8=>%'()"#;%
<5<'"8="L8+8'$%

% % % % % % % %

The Augusta Factor 

J8++$%a5++*#,%7"#9.%TVUU,%J+*"9.*#%P*B(#'%

%g15>5<'"%8<%<A++%'.*%'*EB+"'*%6(#%"++%>(+6%
9(5#<*%E"=">*E*='%8=%'.8<%9(5='#$h%

%4.8<%9"=%"9'5"++$%L*%"%;*'#8E*='"+%'.8=>%

6(#%E"=$%>(+6%9(5#<*<%8=%'.*%b/&/i%
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Examples of Sustainability%

Lehman Brothers Holdings Inc. 

•! USXV%e%TVVS%
•! !((l*;%<5<'"8="L+*%
•! 4((%L8>%'(%6"8+%
•! 39(=(E89%9(=;8A(=<%9"=%9."=>*%6"<'n%
•! H('.8=>%8<%'#5+$%<5<'"8="L+*%e%=('%*K*=%B+"=*'%
3"#'.%

:*%l=()%)."'%=(=o<5<'"8="L+*%+((l<%+8l*%

2$B#*<<%R(+6%2+5L%0*9*EL*#,%TVV\%
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2$B#*<<%R(+6%2+5L%7"#9.,%TVUU%%

J"#(="%2#**l,%7"$,%TVV^%%

J"#(="%2#**l,%7"#9.,%TVVS%%
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J"#(="%2#**l,%H(K*EL*#,%TVUT%

AB7C##D+323-*)#A$EFGHIJKI(%



!"#!$#!"%

!$%

Moving in the right direction 
•! J#"=;(=%05=*<,%I#*>(=%
•! &"=;%M8++<,%H*L#"<l"%
•! -8=*.5#<'%H(/%T,%H(#'.%2"#(+8="%
•! J"#(="%2#**l,%2"+86(#=8"%

•! 7"=$%E(#*%L5'%'(%)."'%+*K*+,%)."'%>("+?%p5<'%
<'"$8=>%8=%L5<8=*<<?%

•! :."'%"L(5'%15>5<'"?%

Metrics?%

L302'91'*9/92D%M+1N133.%

!*<< %7(#*%

$@%'(4)0%+5%5'946'D0 %"@%'(4)0%+5%5'946'D0%
OF)40))P%91%6912)4 %Q+%1+2%+F)40))P%91%6912)4%
Q+.)0N(%94498'N+1%6'2)4 %R)(D(/)P%94498'N+1%6'2)4%
S+6%<%P'D0%7)4%6)), %S+6%:%P'D0%7)4%6)),%
R).+F)%(/9779180 %R)2341%(/9779180%
T))P%54)) %L+.)%6))P0%
Q90)'0)%54)) %L+.)%P90)'0)0%
U10)(2%&4)) %L+.)%910)(20%
Q'4,%84))1%(+/+4 %G4+61%90%*)'3N53/%
";%(4)6%.).*)40 %!"%(4)6%.).*)40%
V98A%*3P8)2 %W+6%*3P8)2%
V98A%)X7)(2'N+10 %G'/'1()P%)X7)(2'N+10%
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L302'91'*9/92D%M+1N133.%

!*<< %7(#*%

$@%'(4)0%+5%5'946'D0 %"@%'(4)0%+5%5'946'D0%
OF)40))P%91%6912)4 %Q+%1+2%+F)40))P%91%6912)4%
Q+.)0N(%94498'N+1%6'2)4 %R)(D(/)P%94498'N+1%6'2)4%
S+6%<%P'D0%7)4%6)), %S+6%:%P'D0%7)4%6)),%
R).+F)%(/9779180 %R)2341%(/9779180%
T))P%54)) %L+.)%6))P0%
Q90)'0)%54)) %L+.)%P90)'0)0%
U10)(2%&4)) %L+.)%910)(20%
Q'4,%84))1%(+/+4 %G4+61%90%*)'3N53/%
";%(4)6%.).*)40 %!"%(4)6%.).*)40%
V98A%*3P8)2 %W+6%*3P8)2%
V98A%)X7)(2'N+10 %G'/'1()P%)X7)(2'N+10%G'/'1()P%)X7)(2'N+10%

&5<'"8="L8+8'$%

-#
(m
'%

The balance between profit and 
sustainability 

&5<'"8="L8+8'$%

-#
(m
'%

The balance between profit and 
sustainability 
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&5<'"8="L8+8'$%

-#
(m
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The balance between profit and 
sustainability 

&5<'"8="L8+8'$%

-#
(m
'%

Y+/5)4%IX7)(2'N+1%K977918%J+912%

The balance between profit and 
sustainability 

Quantitative Sustainability Metrics 
Getting the “truthiness” out of sustainability 

•! 4('"+%E"8='"8=*;%"9#*<%
•! 4('"+%)"'*#%5<*;%
•! 4('"+%H%"=;%-%"BB+8*;%e%5<*%(6%7!&H%
•! 4('"+%B(5=;<%2"'*>(#$%U,%T,%\%B*<A98;*<%%
"BB+8*;%D'"#>*'%(=+$%9"'*>(#$%\%(#%L8(+(>89"+<G%

•! 7"=B()*#%%
•! a5*+%5<*%
•! 3+*9'#89"+%5<*%
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Golfer Expectation Management 

•! @<%8'%B(<<8L+*%'(%E"=">*%>(+6*#%*FB*9'"A(=<?%
•! 2"=%L#()=%*K*#%L*%'.*%=*)%>#**=?%
•! @6%>(+6*#%*FB*9'"A(=<%9"==('%L*%E"=">*;,%
*FB*9'%"%+('%(6%f(L%(B*=8=><%6(#%
<5B*#8='*=;*='<%

%%%%%

Golf course superintendent role 

•!&5B*#8='*=;*='<%<.(5+;*#%'.*%>#*"'*<'%#8<l%
'#$8=>%'(%8=9#*"<*%>(+6%9(5#<*%<5<'"8="L8+8'$/%

•!4.*%#8<loL5#;*=%8<%=('%6"8#+$%;8<'#8L5'*;%)8'.8=%
'.*%>(+6%L5<8=*<</%

Sustainability Overview 
•! 4*9.=89"++$%6*"<8L+*%
•! q5"=Am9"A(=%8<%8EB(#'"='%"=;%B(<<8L+*%
•! -#(m'"L8+8'$%8<%C5*<A(="L+*%
•! H('%"Q"8="L+*%8=%8##8>"'*;%*=K8#(=E*='<%
•! P*>5+"A(=<%"#*%'.*%E"f(#%;#8K8=>%6(#9*%

•! 2(5#<*%<8N*%#*<'#89A(=<%
•!:"'*#%#*<'#89A(=<%
•! a*#A+8N*#%#*<'#89A(=<%
•! -*<A98;*%#*<'#89A(=<%
•! &E"++%*=>8=*%#*<'#89A(=<%
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Moving Toward Sustainability  
in Turfgrass Management 

•! @;*=A6$%"BB#(B#8"'*%<5<'"8="L8+8'$%
E*'#89<%"=;%E"l*%'.*%B#(9*<<%
'#"=<B"#*='%

•! 0*K*+(B%>*=*#"++$%"99*B'*;%
<5<'"8="L8+8'$%"99(5=A=>%B#8=98B+*<%

•! 4#"9l%";K"=9*<%'()"#;%<5<'"8="L8+8'$,%
L*$(=;%;*K*+(B8=>%L*<'%E"=">*E*='%
B#"9A9*<%

!*'k<%#*;59*%'.*%'#5'.8=*<<%(6%<5<'"8="L8+8'$%

Minimum Levels for Sustainable 
Nutrition (MLSN) 

•! @;*=A6$%+()%<(8+%=5'#8*='%'"#>*'<%6(95<8=>%(=%
#*;59*;%8=B5'<%

•! a(95<%(=%";*C5"'*%DE**'<%*FB*9'"A(=<G%'5#6%
B*#6(#E"=9*,%HI4%(BAE5E%

•! J"+"=9*%">"8=<'%B*<'%9(=9*#=<%
•! 0*K*+(B%"%E*'#89%'(%E(=8'(#%";K"=9*<%'()"#;%
<5<'"8="L8+8'$%

PACE Turf Soil Database 
•! U],VVV%r%<(8+%'*<'<%DsU/T7%%*=;o5<*#%
8=K*<'E*='G%

•! 7*'";"'"%6(#%'5#6%B*#6(#E"=9*%9"B'5#*;%(=%
E"=$%<"EB+*<%D>((;,%"K*#">*,%B((#G%

•! :8;*%>*(>#"B.89%;8<'#8L5A(=,%L5'%.*"K8+$%
)*8>.'*;%8=%&(5'.)*<'*#=%b&%%

•! M8>.%+*K*+%(6%;"'"%C5"+8'$%9(='#(+%%
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PACE Conventional Guidelines 

2(=K*=A(="+%
--7%

I+<*=%-% tUT%

7*.+89.%\%%

%%%%%%%%%%%%%%%%-%% tXV%

%%%%%%%%%%%%%%%%`% tUUV%

%%%%%%%%%%%%%%%%2"% t^XV%

%%%%%%%%%%%%%%%%7>% tU[V%

%%%%%%%%%%%%%%%%&% UX%o%[V%

%%%%%%%%%%%%%%%%HI\oH% \oTV%

%%%%%%%%%%%%%%%%HM[oH% u^%

%%%%%%%%%%%%%%%%4('"+oH% uTV%

Distraction 

Calcium in soil and tissues 

Calcium – Sodium - Salinity 

Calcium in Soil vs. Tissue 
Looking for a plant response  
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Soil Calcium vs. Sodium 
Looking for a soil response 

P < 0.001 

Soil Calcium vs. Sodium 
Looking for a soil response 

P < 0.001 

Soil Salinity vs. Sodium 
Looking for a soil response 

P < 0.001 
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Soil Salinity vs. Sodium 
Looking for a soil response 

P < 0.001 

Soil Salinity vs. Calcium 
Looking for a soil response 

P < 0.001 

Soil Salinity vs. Calcium 
Looking for a soil response 

P < 0.001 
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Soil Percent Calcium vs. Percent Sodium 
Looking for a soil response 

Distraction 
•! 2"+985E%8<%"=%8EB(#'"='%'((+%6(#%<(;85E%
E"=">*E*='%8=%<(8+<%e%'.8<%8<%"%<*B"#"'*%
8<<5*%

•! 2"+985E%8<%"=%8EB(#'"='%B+"='%=5'#8*='%
•! 2"+985E%8<%"L5=;"='%8=%E(<'%<(8+<%
•! H('%E59.%9"+985E%8<%=**;*;%6(#%=5'#8A(=%

MLSN Current Approach 
0"'"%<*'c%
•! 4('"+%*F9."=>*%9"B"98'$%DL$%<5EE"A(=%7\%
*F'#"9A(=%(6%9"A(=<G%+*<<%'."=%]%9E(+Ol>%

•! &(8+%BM%L*')**=%X/X%"=;%^/X%
•! &(8+%BM%"L(K*%^/X%6(#%I+<*=%-%
•! 1L(5'%UXVV%<"EB+*<%"#*%5<*;%8=%E(<'%(6%'.*%
"="+$<*<,%T^V%<"EB+*<%E**'%I+<*=%BM%
#*<'#89A(=<%
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Distribution Fitting 
•! 3"<$a8'%L$%7"'.)"K*%5<*;%'(%8;*=A6$%"=%
"BB#(B#8"'*%E(;*+%6(#%'.*%;"'"%

•! !(>%+(>8<A9%)"<%<*+*9'*;%;5*%'(%<8>=8m9"='%
m'%*K"+5"'*;%L$%`(+E(>#(K%&E8#=(K%<'"A<A9%

Distribution Fitting 
`(+E(>(#(K%&E8#=(K%

!(>o!(>8<A9%
B%

H(#E"+%
B%

I+<*=%-% V/VX% V/U[%

J#"$%T%-% V/V\% V/U]%

7*.+89.%\%%

%%%%%%%%%%%%%%%%-%% V/VT% V/U]%

%%%%%%%%%%%%%%%%`% V/V[% V/VS%

%%%%%%%%%%%%%%%%2"% V/VX% V/V[%

%%%%%%%%%%%%%%%%7>% V/V\% V/VX%

%%%%%%%%%%%%%%%%&% V/V\% V/U[%

`2!%3F'#"9'%

%%%%%%%%%%%%%%%%HI\oH% V/V[% V/T[%

%%%%%%%%%%%%%%%%HM[oH% V/V_% V/TU%

%%%%%%%%%%%%%%%%4('"+oH% V/VT% V/TV%

Guideline Comparison 
2(=K*=A(="+%

BBE%
7!&H%
BBE%

I+<*=%-% tUT% ]%

J#"$%T%-% t^X% TX%

7*.+89.%\%%

%%%%%%%%%%%%%%%%-%% tXV% US%

%%%%%%%%%%%%%%%%`% tUUV% \X%

%%%%%%%%%%%%%%%%2"% t^XV% \]V%

%%%%%%%%%%%%%%%%7>% tU[V% X[%

%%%%%%%%%%%%%%%%&% UX%o%[V% U\%

`2!%

%%%%%%%%%%%%%%%%HI\oH% \oTV% U%

%%%%%%%%%%%%%%%%HM[oH% u^% U%Du^G%

%%%%%%%%%%%%%%%%4('"+oH% uTV% \%DuUVG%
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Talega Country Club (pH 7.5) 
Knockout trial ! lb MAP/1000 sq ft 

Talega Country Club (pH 7.5) 

Guideline Comparison 
2(=K*=A(="+%

BBE%
7!&H%
BBE%

48<<5*%P*E(K"+%
[%+L<%HOUVVV%<C%W%
BBE%8=%'(B%[%8=9.*<%

I+<*=%-% tUT% ]% U\%

J#"$%T%-% t^X% TX% U\%

7*.+89.%\%%

%%%%%%%%%%%%%%%%-%% tXV% US% U\%

%%%%%%%%%%%%%%%%`% tUUV% \X% XT%

%%%%%%%%%%%%%%%%2"% t^XV% \]V% UU%

%%%%%%%%%%%%%%%%7>% tU[V% X[% ^%

%%%%%%%%%%%%%%%%&% UX%o%[V% U\% S%

`2!%

%%%%%%%%%%%%%%%%HI\oH% \oTV% U%

%%%%%%%%%%%%%%%%HM[oH% u^% U%Du^G%

%%%%%%%%%%%%%%%%4('"+oH% uTV% \%DuUVG%
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Guideline Comparison 
2(=K*=A(="+%

BBE%
7!&H%
BBE%

48<<5*%P*E(K"+%
UV%+L<%HOUVVV%<C%W%
BBE%8=%'(B%[%8=9.*<%

I+<*=%-% tUT% ]% \\%

J#"$%T%-% t^X% TX% \\%

7*.+89.%\%%

%%%%%%%%%%%%%%%%-%% tXV% US% \\%

%%%%%%%%%%%%%%%%`% tUUV% \X% U\V%

%%%%%%%%%%%%%%%%2"% t^XV% \]V% TS%

%%%%%%%%%%%%%%%%7>% tU[V% X[% US%

%%%%%%%%%%%%%%%%&% UX%o%[V% U\% TV%

`2!%

%%%%%%%%%%%%%%%%HI\oH% \oTV% U%

%%%%%%%%%%%%%%%%HM[oH% u^% U%Du^G%

%%%%%%%%%%%%%%%%4('"+oH% uTV% \%DuUVG%

Fertilization 

•! b<*%'.*%E8=8E5E%=8'#(>*=%'(%E**'%'5#6%
B*#6(#E"=9*%*FB*9'"A(=<%

•! 1BB+$%H,%-%"=;%`%8=%"%#"A(%(6%UVcUc[%DHc-c`G%86%
<(8+%+*K*+<%"#*%8=%'.*%<5d98*=9$%#"=>*%e%'.8<%
)8++%E"8='"8=%L"+"=9*%L*')**=%A<<5*%#*E(K"+%
"=;%8=B5'<%

•! 1;f5<'%Hc-c`%E"8='*="=9*%#"A(<%"<%=**;*;%86%
-%"=;%`%<(8+%+*K*+<%;#(B%L*+()%<5d98*=9$%
>58;*+8=*<%

•! &5BB+*E*='%E"8='*="=9*%"BB+89"A(=<%86%<(8+%
+*K*+<%;#(B%L*+()%<5d98*=9$%

Log-Logistic 

-#(L"L8+8'$%0*=<8'$%a5=9A(=%

25E5+"AK*%08<'#8L5A(=%a5=9A(=%
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MLSN 
•! 0*m=*;%"<%'.*%<(8+%=5'#8*='%9(=9*='#"A(=%
DBBEG%"'%).89.%UVY%(6%'.*%B(B5+"A(=%6"++<%
L*+()%DUV'.%B*#9*=A+*G/%

•! 2"+95+"'*;%5<8=>%'.*%L*<'om'%+(>o+(>8<A9%
95E5+"AK*%;8<'#8L5A(=%65=9A(=%6(#c%

%aDFG%Z%V/UV%

MLSN M3 K = 35 ppm 

Mehlich 3 Potassium 

MLSN M3 K = 35 ppm 

Mehlich 3 Potassium 
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Normal 

Log-Logistic 

Mehlich 3 Potassium 

Normal Log-Logistic 

Mehlich 3 Potassium 

MLSN Sustainability Index (SI) 

•! 7*'#89%'(%"8;%'5#6%E"=">*#<%8=%*K"+5"A(=%(6%
=5'#8*='%E"=">*E*='%B#(>#"E<%(K*#%AE*%

•! -#(K8;*<%"%>58;*%6(#%;*K*+(BE*='%(6%
=5'#8*='%E"=">*E*='%B#(>#"E<%

•! P*)"#;<%#*<'#89A(=%(6%=5'#8*='%8=B5'<%).*=%
'.*$%"#*%=('%=**;*;%'(%E**'%E8=8E5E%'5#6%
B*#6(#E"=9*%>("+<%
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MLSN Sustainability Index (SI) 

•! 2(EB"#*<%'.*%'*<'%<(8+%<"EB+*%">"8=<'%'.*%
7!&H%95E5+"AK*%;8<'#8L5A(=%65=9A(=%

•! &@%Z%-#(B(#A(=%(6%'.*%7!&H%95E5+"AK*%
;8<'#8L5A(=%65=9A(=%'."'%#*B(#'%K"+5*<%
+()*#%'."=%'.*%<(8+%<"EB+*%'*<'%K"+5*%

•! !()*#%K"+5*<%Z%>#*"'*#%<5<'"8="L8+8'$%
•! 2(EB5'*;%5<8=>%'.*%7!&H%;8<'#8L5A(=%
65=9A(=%K"#8"L+*<%6(#%*"9.%*+*E*='%

Log-Logistic 

Conventional Guideline 
M3 K = 110 ppm 

M3 K Sustainability Index (SI) 
M3 K SI = 0.76 

SI of Conventional Mehlich 3 K Guideline 

Sustainability Index Comparison 
2(=K*=A(="+%BBE% &5<'"8="L8+8'$%8=;*F%

I+<*=%-% Z!"% @-<!%

J#"$%T%-% Z=;% @-=!%

7*.+89.%\%%

%%%%%%%%%%J%% Z;@% @-;?%

%%%%%%%%%%JLU% [@-!;% @-"$%

%%%%%%%%%%H% Z!!@% @-=<%

%%%%%%%%%%M'% Z=;@% @->:%

%%%%%%%%%%S8% Z!$@% @->?%

%%%%%%%%%%L% !;%\%$@% @-!;%\%@-<=%

`2!%3F'#"9'%

%%%%%%%%%%]O:\]% :\"@% @-!;%\%@-?=%

%%%%%%%%%%]V$\]% [=% @-?!%

%%%%%%%%%%K+2'/\]% ["@%
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Normal 

Log-Logistic 

Mehlich 3 Phosphorus 

Normal 
Log-Logistic 

Mehlich 3 Phosphorus 

Log-Logistic 

Conventional Guideline 
M3 P = 50 ppm 

M3 P Sustainability Index (SI) 
M3 P SI = 0.56 

SI of Conventional Mehlich 3 P Guideline 
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Normal 

Log-Logistic 

Plant Available Nitrogen 

Normal 

Log-Logistic 

Plant Available Nitrogen 

Conventional Guideline 
Plant Available Nitrogen (PAN) = 20 ppm 

PAN Sustainability Index (SI) 
PAN SI = 0.95 

SI of Nitrogen Conventional Guideline 



!"#!$#!"%

:!%

What’s next 
•! 4"#>*'%#*;59*;OE8=8E5EON*#(%8=B5'<%
•! 2(=A=5*;%#*m=*E*='%(6%;"'"%E8=8=>%
'*9.=8C5*<%

•! q5"=A6$%'*EB(#"+%9."=>*<%8=%<(8+%=5'#8*='<%
•! b<*%7!&H%'(%<AE5+"'*%;8<95<<8(=%(6%
=5'#8*='%E"=">*E*='%8=%'5#6%

•! q5"=A6$%<5<'"8="L8+8'$%
•! 7(=8'(#%'5#6%B*#6(#E"=9*%K</%*FB*9'"A(=<%

P*;59*%'.*%g'#5'.8=*<<i%(6%<5<'"8="L8+8'$%

Posted on Facebook by Semillas 
Picasso Company 

Seeded 4/8/2011 
Photo 7/9/2011 
5% peat moss 
100 g Terracottem 

Dr. Simeon Materchera, South 
Africa, Vetiver grass 

•! Soil erosion control/remediation 
•! Tolerates 7 – 135 F temps 
•! Soil pH 3.0 – 10.5 
•! Living soil nail 

•!Crysopongon zizanioides 


