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The Institute of Child Nutrition was authorized by Congress in 1989 and established in 1990 at the
University of Mississippi in Oxford and is operated in collaboration with The University of Southern
Mississippi in Hattiesburg. The Institute operates under a grant agreement with the United States
Department of Agriculture, Food and Nutrition Service.

I"#1$%&
Improve the operation of child nutrition programs through research, education and training, and
information dissemination.

0%)$*
Lead the nation in providing research, education, and resources to promote excellence in child nutrition
programs.

+)%%)$* '
Provide relevant research-based information and services that advance the continuous improvement of
child nutrition programs.

This project has been funded at least in part with Federal funds from the U.S. Department of Agriculture,
Food and Nutrition Service through an agreement with the Institute of Child Nutrition at the University of
Mississippi. The contents of this publication do not necessarily reflect the views or policies of the U.S.
Department of Agriculture, nor does mention of trade names, commercial products, or organizations imply
endorsement by the U.S. government.

The University of Mississippi is an EEO/AA/Title VI/Title IX/Section 504/ADA/ADEA Employer.

In accordance with Federal law and U.S. Department of Agriculture policy, this institution is prohibited
from discriminating on the basis of race, color, national origin, sex, age, or disability.

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights; Room 326-W, Whitten
Building, 1400 Independence Avenue, SW, Washington, DC 20250-9410 or call (202) 720-5964 (voice
and TDD). USDA is an equal opportunity provider and employer.

© 2019, Institute of Child Nutrition, The University of Mississippi, School of Applied Sciences

Except as provided below, you may freely use the text and information contained in this document for
non-profit or educational use with no cost to the participant for the training providing the following credit is
included. These materials may not be incorporated into other websites or textbooks and may not be sold.

Suggested Reference Citation:
Institute of Child Nutrition. (2019). "#"$%&'()*+&#%&,)-*.++/)0%"/()$&"1#)*+02+#%#3)
&%451&%0%#Biiversity, MS: Author.

The photographs and images in this document may be owned by third parties and used by the University
of Mississippi under a licensing agreement. The University cannot, therefore, grant permission to use
these images.

,-.'1-.0'123-./451-26'780490' :-254:5' ;087<09=>5;01:2?-.@ ? November 22, 2019
|

SRS ) *(+, b (Z&S0KH) " (




23"34705#(+)0""06(78,))-(2 " 3-#(903K" " (+) = ;)" " "H(<"=&H0" = "8

"H#$96& (&) *+%0*&,

VH#S&&#()*+,-)()".& HITTTTHTTTHTHTHT T nnn e+
L(-"#.23-#( I T T T e+
A%&EH(+S6%" 6 M/ /T T8+
O2%&-"H#(&+S#"+,- )88/ T T T8+
:3-'6"-;<+,3=#HH*+>00)*&+7?") (+ @H#ABH(Y(-+CLD2" Yo AV TN ES

CSY " Yo (3ME T T T+

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

I HBISES™ () *(+, b - (Z/&S0ISH) ™ ((
(




23347 05#(+)0" "06(78, ) )-(2 " 3-#(9034™(+) = ;)" "< =&H0" = (.

#8198 )1+, b (7 &30881) ™ ((




23"34705#(+)0""06(78,))-(2 " 3-#(903K" " (+) = ;)" " "H(<"=&H0" = "8

3.(%,,2"*"$&4+"/" |, &

0%+.(11,++*+2(  3(4455(
+
%6789:;;(<=88(>;(?>8;(@9(;AA,B@=C;8:(?DE(;AA=B=;D@8:(78?D(?DE(7F; 7?F;(G@?DE?FE=IfI;
F;B=7,GI(B:B8;(6;DJGI(?DE(6;?8GI(=DB8JE=DK(@L,;(JG;(9A(.M),(A99EGI(@9(6;; @(?88(
N;E;F?8(GBL998(DJ@F=@=9D(7F9KF?6(F;0J=F;6;D@GI(=DB8JE=DK(@L,;(7F97;F(6;78(
B9679D;,D@GF
+

000G H#2-"-'#(+C%D2"%AY%(-&
%) (+A%(28+-=)-+A%%-+J, K:+(2-""- #(+"%D 2" %A% (-&+$H"+"% AL A%)*&M+'(3*2.' (N +
3)*¥32%)-'(N+A%)*+3#ABH#(%(-&/

*+.'101+2* &

(
IH$Y68 ()*+8HY68.,)./++0)196"0(  (L&"2H)*+34-+#%6#5)6%7 82896 3% 1E5()%6& N(Y6. +-#+
0ABHTY"+A) NV &+-#+28%+ (+-")'((N+-=%""+&-)$$/++0)3=+* 0 &EH(+ &+"H2N=*+OP+A'(2-%
Q='&+*%&&H(+B*)(+3#(-)'(&<+

¥+ 49%)"((N+#LR%3-'6%

¥+ -)-%A%(-+%SB*) ({(N+-=0%-+AB#"-)(3%+#$+-=0bH-#B'3

¥+ 4'&-HHSHA)-%6") K+

¥ 1(&-"23-H(&HH(+=HT+-H+B"%&Yo(-—+-=0%%-+ ($H#"A)-"H#(+

¥+ 0206&-H#(&+H#+)&T+E&I$$+

¥ 1(4)3-6' -+ &Y (N-=06(+H#'+'%6$ Yo &=+-=%+ T (H7*%. NVo+#$+-=06+&-)$$+

I HBISES™ () *(+, b - (/&S0 ™ ((




23347 05#(+)0" "06(78, ) )-(2 " 3-#(9034™(+) = ;)" "< =&H0" = (.

(
5%,,*867%. 72%83

(
*DG@FJIB@=9DG(AIF(§;GGIDQ
¥+ C%6'%7+-=%+*%&&H(+HLRYeBLFITN"#2(.+ ($#'A)-H#(/  +
¥+ CY%6'%7+7=;+-+&+ABH#"-}f-/
¥ & T+&-)$$+--DRY&-H(&
¥+ U)3'%-)-%+-=06+)3-'6'-;+#2-*' (%./
¥+ "6 Yo+- A%b+$H +&-)$$+-#+)&T+D29%8&-#(&/

(

#>R;B@=CXHo(-'$;+.)*;+)(.+7%%T*;+N")'(+"%D2"%A%(-&+'(+&3=##*+A%)*&/

(

S?BTKFOJDE(=DA9F6? @=BDP@+)"%+)+"%D2"%.+3#AB#(%(-+$#"+)**+N").%&+*%6%* &+ $#"+
L#-=+L"%)T$)&-+)(.+*2(3=+) (. +A2&-+L%+7=#* % KI3+#"+%("3=%.+-#+L%+3"%."-%.+'(+) +
"%0'AL2"&)L*%+&3=H##*+AYo)*/++

+

UL:F@(=G(=679F @RB@EP*+N").%&M+&3=##*&+A2&-+#$$%"+)+A' (A2A+) A#2(-+#$+N") (& +
)*H)(AT7%%T*M+)(+-=%+)A#2(-+6)"%&+L; +)N%WN").%+N!&2B/ 96 & 2* IMHE& + AB#"-) (- +
-#+'.%(-'$;+-=%+)BB"#B")-%+"%D2" %A% (-&+$#"+-=%+N")'(+ 3#ABH (Yo (#H3F0.%
"%'AL2"&)L*%+A%)*++

+
(% 1 n (
0%, +2 & (".&A+"E E
¥+ UL?@(?F;(@L;(E?=8:(?BET8:(KF?=D(B9679D;D@(F;0J=F;6;D@G(A9F(?(
F,=6>JFG?>8;(GBL998(8JDBLV
DG<;FQ((

2F?E;G( )?=8:(0=D=6J6 ( U;;T8:(0=D=6J6 (
X\P+ 0+#2(3%+%D2'6)*%(- Y\Z+#2(3%+%D2'6)*%6-&
( FW+ 0+#2(3%+%D2'6)*%(- Y\OG+#2(3%+%D2'6)*%{-4
( Z\D8+ 8+#2(3%+%D2'6)*%k-& | 0GWN8+#2(3%HD2'6)*%(-&
(
UL?@(?F;(@L;(E?=8:(?DE(<;;T8:(KF?=D(B9679D;D@(F;0J=F;6;D@G(A9IF(?(
F:=6>JFG?>8;(GBL998(>F;?TA?G@V
,DG<;FQ(

2F7E;G( )?=8:(0=D=6J6 ( U;;T8:(0=D=6J6 (
X\P+ 0+#2(3%+%D2'6)*%(- | [ \DG+#2(3%+%D2'6)*%{(-4
W+ 0+#2(3%+%D2'6)*%(- | Y\OG+#2(3%4D2'6)*%(-&
2\08+ 0+#2(3%+%D2'6)*%(- | 2\DG+#2(3%+%D2'6)*%(-4

#8198 )1+, b (7 &30881) ™ ((




23"34705#(+)0""06(78,))-(2 " 3-#(903K" " (+) = ;)" " "H(<"=&H0" = "8

1+272+,<841="$8>%"$,&?."2*&) @A*%*+&BY%COR

(
B@=C=@:(6?@:F=78G(=DB8JE;E(=D(@L=G(E9BJ6;:D@Q

¥+ MBL998(0;?8G(2F?=D(&9679D;D@(";0J=F;6;D@G(

¥+ MBL998(0;?8G(2F?=D(&9679D;D@0J=F;6:D@G(,DG<;F(W;: (
(

0?@;F=?8G(7FI9C=E;E(>:(@L;(GBL998(DJ@F=@=9D(47;F?@=9DQ

¥+ *&+(0;78(18?D(0=D=(19G@;F@RF?=D(";0J=F;6;D@@&D(MBL998(0; ?8&+#3)-%.+)-+
=--B&SW\W-=%'3(/# \KBARBLD" 3YGRAY6* 0o 3-+>00)*+1)--04" (+ N HE&- 6" &+) .+ 3=HH&Yo+
-=0h+A'(\BHE&-%"+$"#A+-=%+*'&-'(N/

¥+ @H#B'YSAHS+=)(H2&

¥ ATU(NH2-%(8+&
(

,B@=C=@:(*DG@FJB@=9DGQ
M1 (+-=%+=)(#2-&+) (+TH T&=%%-&/
¥+ @#AB*%-%+-MBHEI98(0;?8G(2F?=D(&9679D;D@(";0F6;D@GR&'(N+
($#"'A)-"H(+$"#A+-=9&+(0;?8(18?D(0=D=(!19G@;FGQ(2F?=D(";0J=F;6;D@G(=D(
MBL998(0;?8G(
Y -+-=00+3#(3*2& H(+#$+-=%+)3-'6"-; M+"%6 ' MBESIRO; 28 G2F ?=D(&9679D;D@(
"0J=F;6;D@G(,DG<;F(W;: /{

"#$%%$%#& (& P)),-& . /& 0".1/R3 &845& /6"& 7""809& #:.$%1& 455":";& <=1/& <""/& /6'
#:.$%$76&72:$/":$.-& T66REK . $%$%H#&EH: . $%1&@"&"%:$?76";-&. 1&1A"?$5$";,&$%&BC
7$/6& 94=:& 1=A":F$14:1& 54:& ?0.:$/9D& B4:& <4:"& $%54:<./$4%-& A0".1"& :"5":& /
K:.%1%$/$4%.0&'/.%;.:;1&54: &MBID' R N:.$%8Y0;& '4;$=<&B$%.0& BEREBO&R.:/1&)S*-¢
))*-&.96,&)) VB

I HBISES™ () *(+, b - (/&S0 ™ ((




23347 05#(+)0" "06(78, ) )-(2 " 3-#(9034™(+) = ;)" "< =&H0" = (.

"HE$%&' () %*&+,)-.&/$01%.(.2&
3(45-,(0(.2* &

*DG@FJB@=9RGO(-=94&+(0;?78(18?D(0=D=(19G@;FGQ(2F?=D(";0J=F:6:D@G(=D(MBL998(
0;28G M+)(&7%"+-=%+$#**#7'(N+D2%&'#(&/+

+

F:(KF?=DG(?(F;0J=F:B0679D:D@(AIF(>9@L(>F;:?TA?G@(?DE(3JDBLV

)9(?88(KF?E;(8;C;8G(L?C;(@L;(G?6;(E?=8:(F;0J=F;6;D@G(A9F(F;=6>JFG?>8;(GBL998(
>SE?2TA?G@V

)9(?88(KF7?E;(8;C;8G(L?C;(@L;(G?6;(E?=8:(F;0J=F;6;D@G(A9F(F;=6>JFG?>8;(GBL998(
8JDBLY

+ 4+ + ++ o+

I"H$%%$%6#E (& F)),-& . 1& 0" 1/2+3 845& /6”& 7""809& #:.$%18& 455"";& <=1/& <""/& /6’
#: 3045768 2:$/":$.-& TOBEEK. $USUHEH . $% 18 @" 8" %:$26";-&. 1& 1A"7$5$"; & S DS
7$/6& 94=:& 1=A":F$14:1& 54:& ?0.:$/9D& B4:& <4:"& $%54:<./$4%-& A0".1"& :"5":& |
K:.%1$/$4%.0&'1.%;.::1&54: AMEID'EN: $%8%0: & '4;$=<&B$%.08 GEREBO&R.:/1&)S*-4
))*-&.%,&)) VB

HSSRS ™ ) *(+, . (Z&S0880) ™ ((




23347 05#(+) 0" "06(78, ) )-(2 " 3-#(9034™ (+) = ;)" (<" =&H0" = 8H((

"HE$%&' )%+ &+,)-.&/$01%.(.2&
3(45-,(0(.2*8&6.¥7(,&8(9 &
&

*DG@FJB@=9RGO(-=94&+(0;?8(18?D(0=D=(19G@;FGQ(2F?=D(";0J=F:6:D@G(=D(MBL998(
0;28G M+)(&7%"+-=%+$##7'(N+D P&+

(
F:(KF?=DG(?(F;0J=F:E(B9679D:D@(AIF(>9@L(>F;?TA?G@(?DH(8JDBLV

_%&/+?")'(&+)"%+)+"%D2"%.+3#ABH#(%(-+$#"+)**+N").%+*%6%0* &+$#" "+ L#-=+L"%) TH) &-+) (. +*
?") (&+A2&-+L%+7=#*%+N'B=+#"+%("3=%.+-#+L%+3"%."-%.+'(+)+"%'AL2"&) L *%o+&3=##*+
A%)*/++U#"+&B%3'$'3+N").%+"%D2"%A%(-&M+B*%5)&H8: P8E8eDX0=D=(19G @ ;FGQ(

2 F?=D(";0J=F;6;D@G(=D(MBL998(0;78G

+

)9(?88(KF?E;(8;C;8G(L?C;(@L;(G?6;(E?=8:(F;0J=F;6;D@G(A9F(F;=6>JFG?>8;(GBL998(
>SE?2TA?G@V

_00&/+ 7 +N").%+4066%6*8+=)6%+)+A (A2A+" %D 2" Y AV (- +H#$+0+#2(3%+%D2'6)*%(-+B%"+.):/
)*4N"). %&M+AH"Yo+-=) (+-=%-+A'(A2A+"%6D2 " Vo RILHAYD . +-H-+L Yo+ HS$Y0" V0. +H(+&HAYo+.); &+

HHAYYo-+-=00+A'((A2A+ 7Y T +"%D2" %A% (-&/+
(

)9(?88(KF?E;(8;C;8G(L?C;(@L;(G?6;(E?=8:(F;0J=F;6;D@G(A9F(F;=6>JFG?>8;(GBL998(
8JDBLY

[#/++2").%8+XP+)(.+N"). %6&+RY +=)6%-+)+A'(A2A+"%D 2" %6 AV (-+HEHB Y% +%D2'6)*o(-+
BY%"+.):/++7).%8&+Z08+=)6%+)+A'( A2A+"%D2" %A% (-+HE2EB%+%D2'6)*%6(-&+B%"+.):/++
U ) +N"). 0 &M+A#"Yo+-=) (+-=0%+A'(A2A+"%D 2" Vo AYo(-&+ 7 **+(%%0. +-#+L Yo+ #$$%" Yo, +#(+ 8
):&-H+AY%-+-=%+A'(A2A+ 7Y% T*;+"%D 2" Yo Ao(-&/+
+

+

I"H$%%$%6#E (& F)),-& /& 0".1/@*3 845& /6”& 7""809& #:.$%18& 455"";& <=1/& <""/& /6’
#: 393768 2:$/":$.-& 76$0"&/6"8&:"< $%$UHEH: $%1& @"&"%:$76";-&. 1& 1A 2$5$": & $
7$/6& 94=:& 1=A":F$14:8R054/9D& B4:& <4:"& $%54:<./$4%-& A0".1"& :"5":& /4& 16"&
K:.%1$/$4%.0&'1.%:.::1&54:& L $08-& MEARENE. $%+<&B$%.080=0"&PQEEBO&R. /]
))*-&.%:8))UBH

I HB18&S™ ) *(+, - (Z/ &SO0KE) ((




23347 05#(+)0" "06(78, ) )-(2 " 3-#(9034™(+) = ;)" "< =&H0" = (.

BY%(%.%* 186,

+

1(&-'-2-%+H$+@="* +12-""-"#(/+\8 G BZHR398E("90%) (./++0)3%"BLI('6%"&'~;M+>, <+:2-=#4

+

1(&-'-2-%+H$+@="* +12-"-'#(/+\8GOZIH0)#B858252-+#)-1;6)3%"0)4&%4" &5 2+#) "#<) (%&=2.%)
2H#(588.5+&'()3"#8"H)6%" & M+> <++:2-=H)/

+

I('%.+,-)-%8&+KYB)"-A%(-+#$+:N"32%-2"06/+\SCEEH® Y6 ((2+#"0) (5" #<"&< () @+&)(./++0)
#858252+#)4&+@%((AEHO(S66%. +$"#A+=--B&<WWT777/$(&/2&.)INH#EWE3=H#*
A%)*&WB"#$%E&&NEON()".& !

#8198 )1+, b (7 &30881) ™ ((







—_ e — — — + + ++++ o+t




T T T i o S S S S S S S S e i &

I N S T I T U T E

chilel Mzﬁ”w@@n

RESOURCES ® TRAINING ® RESEARCH

+
+
Q=%+J('6%"& -;+#$+>'&&'&&'BB"
3=##*+#$+:BB*%.+,3'%(3%&
+
YGGESOEGP+
T771-=%'3(/#"N +
+




