BB S (LB - 51E)

SINEREMNILAEE T A HARE
SRR TE RS
Report of Attending Iowa State University
Seed Analyst Short Course — Purity Testing

I

FREHRRE - TTBS R SRS R RS
s - E07le BHEMR S

IRELER © S5EY

HHEHAR - RE 1074 B 28HZ5H 6 H
HEAH - RE 1076 H6H



ABEHBE®RERE
HE 443 H

WG © SIIEREMNIARE T RERIRE - RFE SRS
EIRIRRE - (TR R B SRR R RS
rss N/ &EEh - 215518/ 04-25825488
HEIA & © 2P5 BT A
B ¢ i
HH R ¢ 25
HERHAR - REI074E4H28HE5H6H
s 0 - REJL07F6H6H
SYEETE CFO/GEE (RS
BRSEEER] © RE TS AR S (Association of Official Seed Analysts, AOSA) ~ PH3ETE
e (Society of Commercial Seed Technologists, SCST) ~ fE-Fig# (Seed
Testing) ~ BFREE (Purity)
WA

- ipd e AR E T E BT B E TR AR e
(International Seed Testing Association, ISTA) $¥IEURE FAHETig & & b= it
fTages > ARG 101 FRAFE TR E =20 - HEEE— ISTA STEERE - MR
[STA SEEEERS - 1B A2 PR IERE T & ROt E LAINse A\ B B SRR T Ry B BI85 =X

» ARSPEENIIARE TREfOSIRY TETRERaRE - RF Ry
Mo DIEEE O AThT S (AOSA) AR E » SMEAN S RiE Fiad S ot
BEFIGR - B ARREHTHUEE ~ 7388 - DAR 32 T fEIRY RN e B SEhh - 4 ¢ TFAORIE
B2 - AR i - EREERE - GRS EYRE T > DU EIRMEY I T S
TR - SEAEREREERE - et Bt E - SR RS TR
TRE SRR R E » MAEEE AOSA RIS IR E A BalsE HullER 232 BI85 e
EhE



ARGPE BB MR T N BSOR » 1L EEECA T fa e 24l

H MR AT B B - W pT e A S B PR B A B AR R HH BLEE &5 s S

HEFTE G > ISR E HAE SRR - U R AR - BRI R EE T A =S

RN BV BUFATEHEE) TR EETE ) IR TR i - IR R

H4ER ~ EETEREY) > BEEENN R P AEE TR AT ER © BT

AEEHT S HEWEEY) - BamiEiiE - AUl - e R m] 7E
R PR BIAR AR T hn H B R 25 -



AF LR SRR

o
=~

al
g
m

o,

W
¥ 9
E
o
N 3

m H W

T 3
=
o
I

13

15

23



il
i

> AU

Mt Bl A s a8 L EE TR B e
(International Seed Testing Association, ISTA) RUEHEIE(IE FfE & ERE
LTI BB R B S B A E B B 2T ~ ST T d TF - &G%ar
T E =S THEES - A5 101 FERFE e d =25 - [RE [STA 28R
FANR Ry — ISTA sUae B s - s0s8HH S - #B% (Sampling) ~ BIFE 1
( Purity & determination of other seeds) ~ ZEE = fn# (Germination) ~ fET- {5
& (Seed health) F/K53HIE (Moisture content determination) > FTAEJNERRIY
NIFEETHE - MO T i S A& Al S AR EE AR &

FET- 73 HTRTA S (Association of Official Seed Analysts, AOSA) K PE3EfE T
Fiffr#pe (Society of Commercial Seed Technologists, SCST)fydbaEHhIEE g
AHAR > pOZHt 1917 & BT E FEAREERENIIEAR - HREIEE i g

(ISAT) - AOSA &t Fysth e A e 1A A aH 48 - B S5 R IR R e A HH 1 85 e
X 5 EEF S A S B ARINEI S 0 ZAEH AOSA VR EAHRIAFF &% PR - H
AOSA F i 2 45 SR F] 22 1) SE R RS S BT A AR e Y B (BASREEK - [AL I AOSA B2 ISTA
A oy SRR AR A A i

BT AR T EE T ) K THTERBOR ) pIEE E R RDRE
GERE SO B E L ORFECR - THET 2 2020 SIS NFRFREAE 3 A EEEEY 30 B AN -
LI m B REE B 4a © 12 B AUIBASE B pe [y BTG ~ i o S RS i BRAOR G B R -
SO M EEHR - B T AORERER > HILFErEEE TEEEE T A
AR~ VERSEE - T EIEeEss | TR T S W ERBUN ERBCR M A 2
JEHSERRYHIL - TR AR RRAY AR - fiEe 2 L e B PR (E ] - TR A E ED
SRR HYIERE -



- EERN
RERF A RS ISTA SREES - BB BRIEE e E R s LUne A 8%

RN REEIGTAZ —  BFEREREEE T ERE —EE T~ BRI
fen] TR AL ORI T HAEYIRE T RN T AR AR E AT A EE
TR T B RFERRIE L — « ARSBUEFEEINI SRR 0B T T
T AR ERE - RS T ) > HEVENRieE N\ B R FE R &I HIRF 2 BT -

wean 1 [F T FYIREARY RS Rt A 220G 7 ARG CEE A I i S AR ~ B P
T EHIE N REITICR ~ o H T o 2 705 i e L Bl e oA B2 B am ~ RS

MR ER e d = 2 B



- FRERE
HHEHAR - REERE 1074 H28HESHOH » BIHI K -
HEIE A&
g Wk Ak # B i
25518 PHEARE | BERE T RS E SR
1TRE%EHE
HEA ES
107.04.28 | B PkEIRSGREERTE SRS (T NS A - 2R i PE R
(7%) PRSI 2 2 e UG R AR - FE R SR RS -
107.04.29
(H)
107.04.30 | 1. SRA24EE R/
(—) 2. FHFHUER ~ iR SORGE T 4H
3. AL ~ fE AR T 148
4. EEFEERGE
5. SRR B T R U 4
6. HEYT IR
7. MR FAR R/ R AE T TR IR R
8. BfF : /NMITRHET (=HF5EE - SAEES ) MR GRHE
F (WS BB - REB%) i - AfE=3E808F TR
A B L Ath e 5
107.05.01 | 1. FEFRedtifal - 205 RE 73 A7 FoAR Al
(=) 2. RARI B IR U 4 S A TE
3. TETAEAEEEEIR AR 48 B ARl
4. H— G M 4HEHRIRE
5. BfF : BARERESEYA - S KE R NRER R R A B

6




Pl ~ B— E ST R E  RG AR TR E e A

107.05.02 | 1. SEEUMEF-Bgss I G
(=) 2. AOSA Kz SCST 4 & MIER /148
3. TFIERIE B EY A S YRR O 4
4. FGRMEY) BRI T YRR U 4
5. BRHERESTEENE
6. EfF  KSEREH - FHEE I - + IR EEEE
FHER - ZERE TR - HRHE TP
107.05.03 | 1. 4% ~ 3Eh ~ SR TR FEMRE N AR EE
() 2. AOSA ELF P TS 5HE - St
3. AOSA JEF MBS it - Tl -4 I B A B BT 1
4. FEHEIERSS 5 R R o
5. S8 ISUE T d =
107.05.04 | 228 1SU-Reiman F6E R85 0 =
()
107.05.05 | EE {74 R bk E B % -
(7%)
107.05.06
Q=D)




g -

ERE
ARROTERENE LR ESRASR BV TR A R e, - P
JERE ~ SNBHATHY H AN EY SO e T A e - PRIt 24 - SRS T
Fe~ AEa TS 4l ) ke TAEYIOY R S ) SEEY L - TR e
BREMFHVEASEE T ETHEE « R RE M T TR RS A
SHRARE )~ TR TR TR U R R TRt s R R, F o T " SR T
ERES T ) T R T BRI R ) (R TR TR AR MR o T
T AL - FFE T R HAN ) T B R ST T B R TR R
EEEET R ) TR SR SR TR R M 4HEEE(E T AOSA
SCST & MBR /40 o~ T AEBENIER | RURIBNER B T i35 B0 AOSA U5 e A AR Al K32
s B IS EAS - PRI S8 T ISU i di s, & " ISU-Reiman fERE S
MR | T RRERENNICRSE e A (EEUEY) - FeaafrE TIENE & 2
MESREL AR EE R
(—) TIER ~ AR TS ) R T HEY O R RS
TIER S FEAL BAE TGS 4 ) HH ISU BB AR 0% Dr . Susana Goggi
FER ~ TP EER RS ) B ISU-Ada Hayden MYJREABEEE & Deb Lewis #%7
ko M TRUFE AR E TR DU T N TR LAY R A LA (e A
TE o ERR AR R T - HAEYRE T - MR e i
Ntz FLSE ! L e R HLA R T - R RS R U EEHIE MR
5 NI e AR TR TS 4T R e 2 TERED L © SRHAITE
VIt T HERR R [F] > A R E] TR RS D g A OIS - R
RIRE 7By TSRS SR LA HESm BT L 1Y) e TR (It T AT <% el
HRELEIREE ~ anta 0720~ BNBIRYREIL - fEYE] - BRI AR R A,
IERERL 2R (6 P BIPRIB AV R4 - SRR B IaBIR A Y an 22 AR E T E » Ffr
TN A AR > SR RS T A R R A
AYFLEE -



(—)

(=)

ZEEIfE T AR LG

AERFE AR T % T Michael Stahr 5587 - FEEIE 7540 2 FlE &
PI5E 1821 AT G A JHVAZE (- &AM S NS KA FSE IR E - B
&S MNPESER T EMR AR AR E PR S ST - 1939 5B Bl ik

(Federal Seed Act, FSA) EHNIE R EISTETHE - M&INANWETFEH
1T BRI INEONERE 252 5E 50 (United States Department of
Agriculture, USDA) B&Ef - fE35E AOSA FlE T-i AR HI B BREA AR T 5%
B HCHR R %S - 4% AOSA Tl F-ig s > flEF-HEENRF & FSA B il TR & iU (K
TR > H MR A4S 4G BUE T BRI s - NI R TR E B = A
F5 AOSA ¢ SCST 2 &1 & » HEi IRk ISTA G E > A REFETHREZENHA
BEGFMATETHITE S (registered seed technologist, RST) ZFAANEL
NEERE o SRS EVAESEYEE - il - SR - AR SR
ML - AEMEE T - HME T S - e E e R - SR
Bt e~ S ROIIH B TR E AR -

TESase e =D A i~ 4 - 8 A TR
R AR A B - fAE - EEEAR P T B R
A LR ~ AU ANE ~ AT 2 ERFESEENENEE  BZRE )T
TETS0EEH#EE (Association of Official Seed Certifying
Agencies ,AOSCA) R FI& T B TEH (Breeder) ~ A8 (Foundation)
SEM (Registered) KB#e% (Certified) FlT- 4 ff > HRRESHB IR
MEITHE T EERE - T EARE G TERELEETIR - Mt
F e TR TS R

THETHUE - R ORE ) TR ) K T TR
o
1. FETHE SRR E AR R T H R = 9 H7 & Jassica Wilker Blake
ST o HURE RolEFigd@is P EAVIRE 2 — » T RE AN RS



(V)

EEBlRE > W H &Ee PRI E B B RER MR R (IR IEREAYEY
B~ vk OB E USRS AR EERY, > ISTA K AOSA A % E R TEATHUE RIS
720 AOSA JRAI BB 5 TN FARS4EE Y 100 A B A st FIRA 30 EAES
ifi TSTA HUBRARIE = f> AOSA » LA 10 flEfE5-225 Foff » AOSA ZHAS 5+10%10% =6
(B HU AR PR AOR & » ISTA AIIZERE 10 (EE s HUE FHEmiR & - Z1&
B RBREREIRFERERA > METEE RS T AV EFIEE
Gl i B AR IR 5o S MR E #E T T
2. FETEREEBERE - ASMERTE T ERE M A Jassica Wilker Blake
AT o RoBESTE TR A N BRVEIE » T Han i A RUFE IR & (K
TR B AR T TR - [ AL e R P T B e A
JTEE ~ TR ERE  ERbRS SfE TV - I E R E N R E =Y
SR - R TR BB (BRI R AR o B T
T EVEERR DA A e TR - AR a7y il 0 F VS DU e 5
JRVEREEE S8 ~ B VIR IS R B - BRI E A e AR EA FIEY)
ey B2 BT ARZ BV B AdfE T TR
3. FETETEES - AR R TR O TR BE R Alan Gaul &§f% - &7E
FVRETHIEAAFEEERAN - AT RFERENR/ NFEE - A
T BEER HEOT T RNVER > TR EEM Rt R - T
HFE ARy NERAE L 2500 fufE TEEE - BT UA T =Gt 8od
FORER H R S tHes - Nt i Tt B B e & T > RS0 AiET
sTEUR > AEERERIMIE > BARE T1&F S e @ a8 V&
M Et R R E R VE T EBE T DU TG H > R REREE T
FTR S B RUE R Gl p R 151 8es - AT e e e R A 1 ~ B
hfEfE T > H ] DU 1B o HlETiE ey s o SRR A E L T
s T EEs T AR B E HARS (EMEORIS 2I EME S -

T A - RO i R A

10



AFE T B = T8 Michael Stahr 3#% - R FEME E4EE
T ENE—EE R > FEIUATHAB A aERE TN - &R E
+ ~ HAFYIRE T ~ FEsRE T S an e B Iy AR B ST R AR N A
b3 > 7F ffd i B SIS 2 — > AOSA B TSTA Ay RS AR (L
1B AOSA Falli A 5 EfE e BB sk - R BEE EZLUE B FYIAE: B
T ERERE K A - REE - (EYRE T B S A SRR T 7R
REEDIEHE LR - FRFEFVER  EEEBEHNERKNGEE &Ik
HE B E R EE AR AN TR A B INRE - AR
A 1974 FEi@iET A E8E 5% (Federal Noxious Weed Act) > HEHEHFH
BB ER A S - —fE R E R AR NEE 2500 filETEE - AF
FEEE e E S AIROR R 25000 firfd+E & - FE LA ETEA S5 HdE -

() BRI SRE TR N O R B

Ry ARROTE FEERE > T8 5= £ 8 Michael Stahr ~ 2T &
Tassica Wilker Blake KfIE AR &mahi/s (Canadian Food Inspection
Agency, CFIA) fTEFRIEERFHLEIFT (The Seed Science and Technology
Section, SSTS) #E&E Jennifer Neudorf H&sEfy o sRAZSH SN NGRS -
REGE - FEORERSE - Wi RARIZ &8 R HET R R
TR (DL S e R Y R R A T3l - B B e i i SO R S E TR

SEEE BB RO TRUFIEIRE - DUN stafiE /At at -

pretense) ~ H=%EF (Trifolium repens) > M{FET 5y EHICEAME
(Melilotus alba)~ =HEEARNE (Melilotus officinalis) ~ FEfEELfHE
(Trifolium hybridum) » BJ{FE TN HETTHER]
2. KREVGHEL : (EYREESAE N &Y S (Cicer ariet inum) ~ 3¢5, (Phaseoulus
vulgaris) ~ Wi (Pisum sativa)~ w5 (Glycine max (L.) Merr.) 55>

HIGARA N FAEOK ~ A A e > s S anfedfa] o] DUHREIREA G ~ IR

11



FrEUETTHER > &5y Ry (buff )~ %= (yellow)~ 5% (brown )~ JK (grey) »
ZERR Cimperfect black) M (black) @ B INEEREE KL KT
FEW - AR RS IRE P RO T R A RO BB
(Vicia sativa) FHCREREGRAEIEY) - BEEARUANA RFBE T (Vicia
villosa)~ E8¥iiT (Vicia benghalensis)~ ZACEY T (Vicia cracca)
T T RNFRIARE Bz 52 - TR B m] {F R peailir L -

3. TFACRIEES - EES HE TN - EE s SO EY) 4
VB2 (Brassica napus) ~ & (Brassica rapa) ~ 27~ (Brassica
nigra) ~I¥32(Brassica juncea) ~ 48] (Raphanus sativus) ~ HEE(Brassica
oleracea) » ¥¥7+(Sinapis arvensis)ARHER - +FAERIEZBE T
FEAR S » S LUIR R B EHE TR DM PR B ST R & fe
TR -

4 50 SRS REEARMS > A1 JIZE K& (Cirsiun arvense) ~ 3
& (Cirsium vulgare) ~ EAEMBR(Carduus nutans) » HFEFA/NIGARE
HEE S - W RIPRE ~ T RETEEL ~ A0 S JHER BRI Re #l n] /F
Ry T HHEE

S EMH  IERARE NEFF SR SR - SRR T 48 T B (E AR A
(Pascopyrum smithii) ~ slender wheatgrass(E/ymus trachycaulus) ~ red
fescue(Festuca rubra ssp. rubra) ~ FAFNEBIEE (Lol fummultiflorum) ~
R NEREL(Thinopyrum intermedium ssp. intermedium) ~ EARFF
(Festuca arundinacea) ~ W&>5(Dactylis glomerata) » & /KE(Elymus
repens) kA EMEE - RARIEIAMEFPREATRAHLL . B/ @Y%
FEWRIR B IMT ~ NAE ~ /Nl ~ & RS AT IRAVIPRE -

AAR OISR R (Setaria pumila) ~ KIREE (Setaria
faberi) ~ ¥ (Echinochloa crusgalli) ~ JRE.(Setaria viridis) By A
HEME > HE P REATT AR AR M EatEl - a[fiR/h

12



B

R R AU HET T I -

SN T BT R B AT B R HEATE (Plantago major) ~ FME
A (Plantago rugelii) ~ CHEIHAI(Plantago aristata) RALFEHATR
(Plantago lanceolata) » BERIEIE R RoAfEIZ AVHEERE - HREH
A R A B > AR T 2RIV EER - v - RS0 S E T
B MR T -

6. FEH 1 SRR 4O (Secal cerale) ~ /NEE(Triticum aestivum) ~ 7%
(Avena sativa) Fe RZE(Hordeum vulgare) » % Fyi R HEHAREEY) >
EREATRTARIMT ~ NAE ~ /N ~ v R B EGEpR Y T RE HET - Rk A
BIEFIR ~ REZRHE - 44T R T YR AR -

(7%)  ISUEFRE=
ISU fE g & B L CBE aF - Bt FERE T RE g
FEHREEE T E R 1S0 9001 sUzERYER=E » f2ft 300 M HiEd -
¥ AU BIAETENRE - BEHEESEHIA 120 EAGEY)  iE

HHEEKIEE - B RN T EERER AT
A 350 A T A IR S HIMILAESREI T PEES > A EFPILLIOR

KRG RE - &G HEEM 6 ple - WItESe it HEZEIHE Z — > $HEfE
Tl S TR R R R SRR - LURT R B YRR R > R TR
HU#S 1SO 17025 Kz ISTA 5858

NS &

— KRG T EE RS ISTA BIFSARSEHT TR & KT - PRS0 ISTA e & AR

AR T o iR B R RGNS, - IR e == (R S BN E R g &
BT B L RE B AR RO A ROATE - T HE B RS Bl i i 55
ANBETOM - Ea] UK E BB =R /RIE2S » R TEEE
SCRF AIFFAE 2 SR PR SRR SRR RS > MR AT ~ B A i =R
(C H et BB P EATEIE B AHRE Z FIRE SN & - R g FEE AL

13



FEGEHEMrEE N Balaw - 20K ~ &R s > nJUIEERE -~ BERET e E
BSERES] -

+ HFA ISTA Kz AOSA ZUF EEtm & AT DA T AR B {sE UK g sl i 7 sV 2T

THNE BT RFEREFREHEE NV T - R = A
BE o fpE N BREERGE T - SR e B A R 2R BT > RIS E 234 1]

REIEREE » VA ATRENIREE S0 50 s R A R SE R - RARRITH

=
S BN U BRI ASRA LIRS - (B4 H AT AN T TR S & Al
FEN MR e R O R R - R e E SR EAE TG R RO &
b ABCRIE TR S e AT S fR T T Bt Rihn A\ SRS K
JESHEIE ~ T (EREmAErT > T ORI It AT (A -
v R AR AR B ERAINE T - R R [ s A A A PR P IR AR P
Mo B ERETAUN ~ BREEE IR REAE 2 o AT IR E S TR
ifi ISTA REJTHIEE FHEVEYIA —E /2 H W ha s RAVIESH - (£ 281 ISTA RE ST M
S ATHURATE 1o TR A B S NEEE - BRI RS E A iR
HE o ISUE T = A S IRARNEE TEA - E2ERREE B —R
FERRRNHIEYES - ST g = LA S SR LA P 5 TR - et
AOSA 855 Ml 5 RE R SE T A B B LN (R B2 R BBIRAHE R > IR A RCRAVERE T
A ETREFEYEEZ I MoBYMEEREVEZELAE R > s BEA
oS > BV HEREYRE AR - PREIRR - AR R R B
& H BN TG IR T & =i AR A AR - BB T -
» BCEBUNTHFEEEBCR TR ERTE ) K T TR EBOR ) o BT S
MEIEYEI T hnf B E ~ Tt NS AR B S R i M T 7k - AR AR A B,
R IR S B AR /50K ¢ 55 i A B4R R B R pO TR =
i3 ISTA FRIFEEERE - (e B m N B A EE T T E R E M ek
FEITRERHIC » BIEERRA -

=t

14



h~ FHERRA

[SU FET-FEL RS NS

ISU T ER

RS B T A RIS
TR

T ok

PENREE T E Tt A &R

15




Z3FrE Jassica Wilker Blake sffi# 5t AHY
B ERIR

KL EE T Rmia iR F - HURALAT | A=85 (F) BEREEHS (G) Pl
EfE ~ BIEEAE e B AR TER A AR A

16




TR LTS R
1SU -3

Alan Gaul 1142

s G RERE T T RS H R RIS FAVRE 11 | 5
e

s B Tt B TR T2 1% AT RER
AT Tt E Rl

HEEThREARE T3 T8 » Akt A FfE T
B G Y TR R DU A THY

iRt TR HEAE

17




SR T A ELE AR TSR © TR
PRERH

AN EYE SN R R L VRSN A AN
WRHETKraE

HEEERE - AEMEFHEE/KEE slender
wheatgrass (24 ) BIETHER

creeping red fescue~ BERE L EIRFEF (L

EH) ETEAR

ISR AR P Ay i L an i S
(Ze b))~ BffdEt (G E) BRSHET (2
™)

DAeh R NS S i TR S e - BE e B B —
T BITAYE RIS - A2 b A a e
kA T RE-ETET - A ERESTE

g —

FEIT

18




BREE N HERRE (E2L) REH
anfl EI& TSR

NS S NEREIER NS (22 ) BEARSR
BittE

REMEFE O (—)

REREFE GO (2

Argentine type (B. napus var. napus)
and Polish type (B. rapa subsp. rapa)

Argenting type Canola
(B. mapus var. napus)

Polish type Canola

PRI - EARIUNSE (ERAE) RS
ST SBERLLR - BT 5y e

BEUER T 7Y S B SR TR R S0 R T
HAREA [A]

19




Using Asteraceae Fruit Features
for Identification
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2018 Purity Week — Seed Analyst Short Course
lowa State University Seed Lab

Monday April 30 2018

8:00-8:15 Welcome and Introductions. Overview of week Stahr

8:15 -2:00 Lecture & Lab: Sampling

9:00-9:45 Demonstration: Getting Working Samples (Mechanical & Hand Arora
Dividing)

9:45-10:05 Break

10:05 — 10:35 Demonstration: Conducting Examinations. Blake

Available Resources.
10:35-11:15 Lecture: Structures: Inflorescence, Flower, and Seed Structure

11:15—12:00 Lecture: D Features of Fabaceae

12:00— 1:00 Lunch

1:00-1:45 Lecture: Taxonomy. Using Keys Lewis

1:45—3:00 Lab Practice: Soybeans (sample 1) Staff
Lecture & Lab: Small-5eeded Legumes (alfalfa, clovers)
{sample 3,4, 8. Experienced - 6, 13)

3:00-3:15 Break
3:15—4:00 Lab Practice: Crownvetch (sample 14) Staff
4:00-5:00 Lecture: Seed Count Procedure Stahr
Demo: Mechanical & Electronic Imaging Seed Counters Gaul ?
Tuesday May 1, 2018
£8:00-9:00 Lecture: Owverview of Seed Testing. Stahr
Purity Analysis and Rules
9:00 —10:00 Lecture: |0 features of Grasses & Application to Selected Species “Neudorf”
10:00-10:20 Break
10:20-11:20 Lab Practice: Ryegrass & Fescues (sample 7, Experienced- 17) Staff
Cuackgrass & Wheatgrasses [Sample 10)
11:20—12:10 Lecture & Lab: Cereals (sample 2. Experienced 11 & 13) Staff

12:10—1:00 Catered Lunch with 15U Seed Lab Staff
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2018 Purity Week — Seed Analyst Short Course
lowa State University Seed Lab

1:00-2:00 Lecture: Uniform Blowing Procedure Lab: S=ed blowers
2:00-3:00 Lecture: Multiple Unit Procedure

3:00-3:20 Break

3:20-5:00 Lab Practice: Lawn grass seed mix (sample 25)

Prairie seed mix (sample 26)
Full Weight Purity Test Samples

Wednesday May 2, 2017
£:00-2:00 Lecture: Seed Certification Lab: Hilum checks, etc. Cornelious
9:00-19:30 Lecture: Cultivar Purity

9:30 —10:00 Lecture: Information on ADSA & 5CST Consolidated Exams

10:00-10:20 Break
10:20-11:20 Lecture: Identification features of Brassica species “Meudorf”
11:20-12:00 Lab Practice: Working with Brassicas
12:00-1:00 Lunch
1:00 - 1:45 Lecture: Pelleted, Coated, or Encrusted Seeds
1:45 —2:40 Lecture: Identification of Asteraceae
Lab Practice
2:40 —3:00 Break
3:00-4:00 Lecture & Practice: Purity Tolerances Stahr
4:00-5:00 Lab Practice Staff
Thursday May 3, 2018
8:00-8:45 Lecture: Report of Analysis/Seed Laws
8:45 - 10:00 Practice Written and ID Exams

10:00 -10:20 Break
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2018 Purity Week — Seed Analyst Short Course
lowa State University Seed Lab

10:20-11:30 Review Exams. Discussion. Arora
11:30-12:00 Certificates. Discussion

12:00-1:00 Catered Lunch — Pizza & Salad

1:00-4:30 Optional lab time. Other topics.
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Appendix D. AOSA Rules for Testing Seeds

AOSA Rules for Testing Seeds — Section 2: Preparation of Working Samples

Veolume 1. Principles and Procedures

{Provided by the Association of Official Seed Analyst)

SECTIOXN I: PEEPARATION OF WORKING SAMPLES

The laboratory analysis for law enforcement, labeling. and general information as to seed quality, should
determine the following for the sample analyzed: (1) the purity composition. (2) the rate of ocourrence of
noxious-weed seeds per umit weight and (3) the percentage gernunation of the puwre seed under
consideration. Additional information, such as, seed count, detection of zeed treatment, bulk exanunation
for contaminants, tetrazolinm viability, detection of fungal endophtyes, and seed metsture content may be
determined using approved procedures.

2
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Definitions

(1) Seed unit: the stucture vsoally regarded as a seed in planting practices and i conmmercial
channels. Refer to section 3.2 e for pure seed umit descriptions.

(2) Working samples:

(a) Purity working sample: the sub-sample taken from the submdtted sample on which
the purity analysis is performed.

Obtaining the working sample

The wotlang sanple on which the actual analysis 1s performed shall be taken from the submitted
sample in such a manner that it will be representative. A suitable type of mechanical divider
(comical, centrifiszal. riffle, ete.) should be used. To avoid damage when dividing large-seedad
crop kinds such as beans, peas, etc., prevent the seeds from falling great distances omto hard
surfaces.

a. Mechanical dividers. — This method 15 suttable for most kands of seeds. The apparatus
divides a sample into two approximately equal parts. The submitted sample is mixed by
passing it through the divider, recombining the two parts and passing the whole sample
through a second time and similardy a third time.  After mixing. the sample shall be reduced
by passing the seed through the divider repeatedly. removing half the sample on each
occasion.  This process of sueccessive halving 1z contmed untd a working sample of
approximately, but not less than the mininmum weight(s) stated in Table 24 is obtained.

Use of compressed air or a vacuum is highly recommended for cleaning mechanical dividers.
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(1) Centrifugal divider (Gamet type): This divider is suitable for all kinds of seed though
it i3 not recommended for cilseeds (such as rapeseed, cancla, mmstards, flax) and kinds
susceptible to damage (such as peas, sovbeans, etc) and the extremely chaffy types.

The divider makes use of centrifugal force to mux and scatter seeds over the dividing swrface.
The seed flows downward through a hopper onto a shallow rubber cup or spinner. Upon rotation
of the spinner by an electric motor the seeds are thrown out by centrifigal force and fall
downward. The circle or area where the seeds fall is equally divided into two parts by a
stationary baffle so that approximately half the seeds fall in one spout and half in the
other spout. The centrifingal divider tends to give variable results when not carefully
operated. and therefore the following procedure pmst be nsed:

(a) Preparation of the apparatus:
(1}  Level the divider vsing the adjustable feet.
(11) Check the divider and four containers for cleanliness. Nete that seeds can be
trapped under the spinner and become a sowce of contamination.

(b) Sample mixing:

(1) Place a container under each spout.

(11) Feed the whole sample into the hoppet; when filling the hopper. the seed nmst
always be poured centrally.

(1) After the sample has been poured into the hopper, the spinner is operated and
the seed passes into the two containers. Turn off spinner.

(1v) Full containers are replaced by empty containers. The contents of the two full
containers are fed centrally mto the hopper together. the seed being allowed to
blend as it flows in. The spinner is operated.

(v) The sample nuxing procedure 1s repeated at least cnce more.

(c) Sample reduction:

(1) Full containers are replaced by empty containers. The contents of cne full
container are set aside and the contents of the other container are fed into the
hopper. The spinner 15 operated.

(it} The successive halving process is continued vofil the working sample(s) of not
less than the mininmm weight(s) required stated 1n Table 2A are obtained.

(1) Ensure that the divider and containers are clean after each nuxing operation.

(2) SoilRiffle divider: Tlus divider is snitable for most kinds of seed. For round-seeded
kinds such as Brassica species, the collection containers should be covered to prevent
the seeds from bouncing out.

This divider consists of a hopper with attached channels or ducts, a frame to hold the
hopper. four collection containers and a pounng pan. Ducts or channels lead from the
hopper to the collection containers, alternate ones leading to opposite sides. Riffle
dividers are available m different sizes for different sizes of seed. The width and
mumber of channels and spaces are important. The numnmm width of the channels nmst
be at least two times the largest diameter of the seed or any possible contaminants being
mixed.

This apparatus, similar to the centrifisgal divider, divides the sample into approximately
ecml parts.
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{a) Preparation of the apparatus:

(1 Place the niffle divider on a firm, level clean surface. Ensure the divider 13
level.

(it} Ensure that the divider and the four sample collection containers are clean.
Check all channels, joints and seams of the divider and collection containers
to ensure there are no seeds or other plant matter present before each use.

(i1} Two clean empty collection containers shall be placed under the channels to
receive the mixed seed.

(b} Sample mixing:

(i}  Pour the whole sample into the divider by running the seed backwards and
forwards along the edge of the divider so that all the channels and spaces of
the divider receive an equal amount of seed.

(it}  The twoe full containers shall be replaced with two clean empty containers.

(iti} The contents of one full container shall be poured inte the divider by helding
the long edge of the pan against the long edge of the riffle hopper and then
retating the bottom up so that the seeds pour across all channels at the same
time, followed by the other full container using the same procedure.

(iv) This process of mixing the entire submitted sample shall be repeated at least
one more time before successive halving begins.

{c) Sample reduction:

(i}  The contents of one full container are set aside. Empty containers are placed
under each chamnel, and the contents of the other container is poured into the
hopper by holding the long edge of the pan against the long edge of the riffle
hopper and then rotating the bettom up so that the seeds pour across all
channels at the same time.

(it} The successive halving precess is continued until the working sample(s) of
not less than the munimum weight(s) required stated mm Table 2A are
chtained.

(iti} Ensure that the divider and collection contaimers are clean after each mixing
operation. Check all channels of the divider, the joints and seams.

(3} Boerner divider: This divider is suitable for most kinds of seed, including chaffy
species, peas, beans, soybeans, etc.

This divider consists of a hopper. a cone, and a senes of baffles which direct the seed
into two spouts. The baffles are arranged in a circle at the top and form equal width
alternate channels and spaces. The channels lead to one spout, the spaces to the other.
The width and number of channels and spaces are important. Five channels and spaces
should be regarded as a minimum. The more chamnels the better but the mmimmm
width of the channels must be at least two times the largest diameter of the seed or any
possible contaminants being mixed.

{a) Preparation of the apparatus: Ensure that the divider and the two sample collecting
pans are clean.
(b} Sample mixing:
(i}  Place a collecting pan under each spout.
(ii) Close the valve at the bottom of the divider.
(i1} Pour the seed centrally into the hopper.
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(c)

(iv) Cuckly open the valve. Grawvity will distnbute the seed evenly through the
channels and spaces.

(v) To mux the seed, repeat the steps at least twice for free flowing seed and
three times for chaffy grasses.

Sample reduction: The contents of one full collection pan are set aside. Repeat
steps in 2 “sampling mixing”. To improve the randommness of reduction, choose
collection pans from altemate sides for the successive halving process. The
successive halving process is continued until the working sample(s) of not less than
the minimum weight(s) required stated m Table 2A are obtained.

b. Non-mechanical methods.

(2} Hand-halving method: This method can be used when a proper mechanical divider is
not available.

Procedure:

(a)

Seed is poured evenly ontoe a clean smooth surface.

()  The sample shall be thoroughly mixed using a flat-edged spatula and placed info a
pile.

{c)  The pile shall be divided in half using a straight edge or ruler.

{d) Each half portion is divided in half.

{e)  Each of the portions is divided into half again. There are now eight portions.

(f)  Amange the eight portions into two rows of four.

{g) Alternate portions should be combined to obtain two halves e g. combine the first
portion from row 1 with the second portion from row 2. Remove the remaining
four portions.

(h) Eepeat steps (a) to (g) until sufficient portions of seed are taken to constitute a
working sample(s) of not less than the minimum weight(s) required stated in
Table 2A are obtained.

23 Size of working samples.

a. Weighing the working sample. — The weight of the working sample shall be determined to
the number of decimal places indicated below:

Weight of Working Sample in Grams Number of Decimal Places
Less than 1.000 4
1.000 to 9933 3
10.00 to 99.99 2
100.0 to 999.9 1
1000 or more 0
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AOSA Rules for Testing Seeds — Section 12: Mechanical Seed Count
Volume 1. Principle: and Procedures

{Provided by the Association of Official Seed Analy=t)

SECTION 12: MECHANICAL SEED COUNT

The following method shall be employed when using a mechanical seed counter to deternune the number
of seeds contained 1n a sample of soybean (Flycine max), com (Zea mays), wheat (Trificum aestivum) and
field bean (Phaseelus vulgaris).

121

Samples.

Samples for testing chall be of at least 500 grams for soybean, com and field beans and
100 grams for wheat and received in meisture proof containers. Samples shall be retaimed in
moisture proof containers until the weight of the sample prepared for purity analysis is recorded.

Seed counter calibration.
The seed counter shall be calibrated daily prior to use.

(a) Prepare a calibration sample by counting 10 sets of 100 seeds. Visually examine each set to
msure that it contams whole seeds. Combine the 10 sets of seeds to make a 1,000 seed
calibration sample. The seeds of the calibration sample should be approximately the same
size and shape as the seeds in a sample being tested. If the seeds in a sample being tested
are noticeably different in size or shape from those in the calibration sample, prepare another
calibration sample with seeds of the appropriate size and shape. Periodically re-examine the
calibration samples to insure that no seeds have been lost or added.

(b) Carefully pour the 1000 seed calibration sample into the seed counter. Start the counter and
mmn it until all the seeds have been counted. The seeds should net touch as they run through
the counter. Record the number of seeds as displayed on the counter read out. The seed
count should not vary meore than =2 seeds from 1.000. If the count is not within this
telerance, clean the mirrers, adjust the feed rate and'or reading sensitivity. Rerun the
calibration sample unti] it 1s within the =2 seed folerance. If the seed counter contimues to
fail the calibration procedure and the calibration sample has been checked to ensure that it
contains 1,000 seeds, do not use the counter until it has been repaired.

Sample preparation.
Immediately after opening the moisture proof contamer, mix and divide the submitted sample, in
accordance with section 2.2, to obtain a sample for purity analysis and record the weight of this

sample in grams to the appropriate number of decimal places (refer to section 2.3 a). Conduct the
punty analysis to obtain pure seed for the seed count test.

Conducting the test.

After the seed counter has been calibrated, test the pure seed portion from the purty test and
record the number of seeds in the sample.
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Calculation of results.

Calculate the number of seeds per pound to the nearest whole number using the following
formula:

453.0 g/lb = no. of seeds counted

Ni =
Somliar of aands e pomd weight (g) of sample analvzed for purity

Tolerances for results from different laboratories.

Multiply the labeled seed count or first seed count test result by four percent for soybean samples,
two percent for corn (round, flat or plateless) samples. five percent for field bean samples and
three percent for wheat samples. Express the tolerance (the number of seeds) to the nearest whole
number. Consider the results of two tests in tolerance if the difference, expressed as the number
of seeds. is equal to or less than the tolerance.

Example:

Kind of seed: Corn
Label claim (Isttest): 2275 seed/Ib.

Lab Test (2nd test):  Purity working weight = 500.3 g
Seed count of pure seed = 2479 seeds

Number of seeds per 453.6 g/lb x 2479 seeds

3 = 2247.6 seeds/Ib
pound = 5003 ¢

Rounded to the nearest whole number = 2248 seeds/1b
Calculate tolerance value for corn:
mulriply label claim by 2%
2275 seeds/1b % 0.02 = 455 seeds/Ib;
rounded to the nearest whole number = 46 seeds/1b
Determine the difference between label claim and lab test:
2273 seeds/Tb — 2248 seeds/1b = 27 seeds/Tb
The difference between the lab test (2nd test) and the label claim (1st test) is less than the

tolerance
(27 = 46): therefore, the two results are in tolerance.
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AOSA & SCST CONSOLIDATED EXAM INFORMATION & CONTENT

Qualifications & Administration

Consolidated Exam

Requirements

Currently employed in seed testing.
2 years full time experience, equivalent to 4000 hours. Or equivalent as
determined by Exam Committee

Qualifications

100 points: work experience, workshops, and acceptable college
Courses.

Written recommendation by trainer/tutor that the applicant is competent
to take the exam and become an accredited analyst.

Herbarium

150 seed herbarium collection reviewed at exam or voucher from lab
supenvisor that lab has a herbarium with at least 150 Kinds of seed:
common crops, federal and state noxious weeds. The voucher form
must describe how the herbarium is organized.

Application

Submitted to Executive Director
Approved by Exam Committee

Exam Fee

$300 for individual exam (either purity or germination)
$500 for purity and germination

Location &
Frequency

Once a year in each region {(as needed), hosted by an
approved/designated AOSA or SCST member lab, or at the annual
meeting (can take the place of a regional exam).

Grading

Completed written and practical exams are sent to Executive Director,
exams are coded and distributed to graders (at least 2 committee
members grade each exam, reviewed by chairs).

Passing
Grades

=70% written exam
>=80% practical exam
=80% overall average

Titles

Mo change, each organization maintains current titles and membership
categories.
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Key Exam References

Please note that the AOSA/SCST RST/CVT/CPT/CSA Study Guide specifies the level and detail of
knowledge expected for the references listed below (Candidates are not expected to memaorize the
ISTA Rules ar Canadian Methods & Procedures but should be able to identify key differences
betweaen AOSA, ISTA and the Canadian ME&P.)

Reference Consclidated Exam
AQSA Rules

Vol. 1.2, 3, 4 _

(updated Sampling procedures
annually 10/1) | Sample preparation

Purity examination procedures

Moxious weed examination procedures

Germination procedures

Uniform Blowing Procedures

Uniform Classification of Crop & Weed Seeds

Seedling Evaluation Handbook

Calculating Multiple Seed Units (MSL)

Florescence test procedures

Seed count procedures (hand and mechanical methods)

Moisture testing
Calculating final results
Reporting results
B soks | AOSA Seed Vigor Handbook, 2010
AQSA Tetrazolium Testing Handbook, 2009
AOSA Moisture Testing Handbook, 2007
AOSA Cultivar Purity Handbook
Seed ID List List of 311 species provided by Exam Committee and included with the
Study Guide.
Other Methods Federal Seed Act Reqgulations: key concepts
ST All States Noxious Weed Seed List
Canadian Methods & Procedures: key concepts
ISTA Rules for Testing Seeds: key concepts
Other

AOSA/SCST RST/CVT/CPT/CSA Study Guide

SCST Seed Technologist Training Manual, 2005

Seed Technology DVDs

ADOSA Seed Analyst Training Manual (out of print)

Principles of Seed Science and Technology, Copeland & McDonald
A good botany book for flower and seed structures

USDA Handbook 30: Manual for Testing Agricultural and Vegetable
Seeds

USDA Handbook 219: Identification of Crop and Weed Seeds
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Purity Exam Content

Points 155
Time 2 hours
References Provided with exam as needed

Written Content

Exam composed from pool of questions based on key exam references:
sampling, examinations, classification, blowing procedure, definitions,
etc.

Genus and specific epithet for 25 common names (40 scientific names
will be given, examinee will match common with scientific name).

Basic botany and plant family characteristics.

Compute weight of the working sample for a mixture.

Report of analysis exercises.

Mulﬁile Seed Unit and calculation

FPoints 205

Time 6 hours

References Provided with exam as needed

Mix & Divide Demonstrate the correct technique to mix, divide, and weigh a sample.
Sample, checklist & references provided. (5 points)

Seed ID 50 samples of seed from the Seed Identification List, identify the species
using the scientific or common name. No references allowed. (100
points, 1 point for correct Genus only, 2 points for Genus and specific
epithet or complete common name)

Separations Complete 2 out of 5 samples of 25 seed mixture separations. No
references allowed. (50 points)

Purity Sample Complete a purity analysis on a sample: separate components, identify
& classify contaminants, weigh and compute % of components.
References provided (Vol. 3, sections of Rules needed for exercise).
Choice of three species to conduct purity. (20 points)

PSU

Classication, | Classity Objects found in a hypothetical sample, MSU classification (this

alcula is a virtual exam). References provided (20 points for comect
classification). Example included in study guide. (20 points).

Uniform

Elowing Demonstrate use of Uniform Blowing Point. Checklist & References

Procedure provided. (10 points)
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Family Genus Specific epithet common names
Aizoaceae Teifragonia tefragonioides Mew Zealand spinach
Amaranthaceae Amaranthus albus tumble pigweed
Amaryllidaceas Allium canadense wild onion, wild bulbous onion
Amaryllidaceas Allivm cepa onion
Amarylidaceas Allivm fistulosum Welsh onion
Amaryllidaceas Allivm POrTUm legk
Amaryllidaceas Allivm schoenoprasum chives
Amaryllidaceas Allivm vineale wild garic
Apiaceae Anethum graveolens dill
Apiaceae Apium graveolens celery
Apiaceae Carum cani caraway, wild caraway
Apiaceae Conium maculatium poison hemlock
Apiaceae Corandrum sativum corander
Apiaceae Daucus carofa camof
Apiaceae Pastinaca sativa parsnip; wild parsnip
Apiaceae Petroselinum Ccrispum parsley
Apocynaceae Asclepias syriaca common milkweed
Asparagaceae Asparagus oificinalis asparagus
Asteraceas Achillea millefolium common yamow, woolly varmow, westem yarrow
Asteraceas Ambrosia artemisiifolia common ragweed
Asteraceas Ambrosia trifida giant ragweed
Asteraceas Anthemis anensis field chamomile
Asteraceae Anthemis coifula dogfennel, mayweed
Asteraceae Arctium lappa great burdock
Asteraceas Carduus nutans musk thistle, nodding thistle
Asteraceas Carthamus tinctorius safflower
Asteraceas Centaurea cyanus comflower, hachelor's button, ragged robin
Asteraceas Centaurea solstitialis yellow starthistle
Asteraceae Cichorium endivia endive
Asteraceae Cirsium ansense Canada thistle
Asteraceas Cirsium undulatum wavyleaf thistle
Asteraceas Cirsium viulgare bull thistle
Asteraceas Crepis capillaris smooth hawksbeard
Asteraceas Cynara cardunculus artichoke, cardoon_ arfichoke thistle
Asteraceas Helianthus annuus common sunflower, wild sunflower
Asteraceae Helianthus ciliaris blueweed, Texas blueweed
Asteraceas Helminthotheca echioides bristhy ox-tongue
Asteraceae Hypachaeris radicata spotted caf's-ear
Asteraceae lva axillaris poverty weed, poverly sumpweed, mouse-ear poverty weed
Asteraceae Lacfuca safiva lettuce
Asteraceas Leucanthemum viulgare oxeye daisy, Shasta daisy
Asteraceas Onopardum acanthium Scotch thistle, cotton thistle
Asteraceae Rhaponticum repens Russian knapweed
Asteraceas Rudbeckia hirta black-eyed-Susan, hairy coneflower
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Family Genus Speciﬂc epithet common names

Asteraceas Sonchis ansensis perennial sowthistle
Asteraceae Sonchus asper spiny sowthistle, spring sowthistle
Asteraceae Sonchus oleraceus annual sowthistle
Asteraceae Taraxacum oificinale dandelion
Asteraceas Tragopogon porrifolivs oysterplant, salsify
Asteraceas Tragopogon pratensis yellow goatsheard, meadow salsify
Asteraceae Tripleurospermum inodorum scentless mayweed
Asteraceae Xanthium strumanum commen cocklebur
Boraginaceas Amsinckia fessaliata westem fiddieneck
Boraginaceas Buglossoides anensis com gromwell, figld gromwell
Boraginaceas Echium vilgare blueweed
Boraginaceas Lappuia sguarrosa bluebur, European stickseed
Brassicaceae Barbarea verna upland cress, _early wintercress
Brassicaceae Barbarea vulgarns bitter wintercress, yellowrocket
Brassicaceae Berteroa incana hoary alyssum
Brassicaceae Brassica junced brown mustard, India mustard, Indian mustard

) e - annual rape, winter rape, (Argentine type rapeseed, cilseed rape, canola),
Brassicaceae Brassica napus forage rape
Brassicaceae Brassica nigra black mustard, wild mustard
Brassicaceae Brassica oleracea broceoli, cauliflower
Brassicaceae Brassica rapa annual turnip rape, biennial tunip rape, bird rape, tumip
Brassicaceae Camelina microcarpa littlesesd falseflax
Brassicaceae Camelina safiva bigseed falseflax; camelina
Brassicaceae Capsella bursa-pastoris shepherd's-purse
Brassicaceae Crambe hispanica crambe
Brassicaceae Lepidium campestre field peppergrass, field peppercress, field pepperweed
Brassicaceae Lepidium draba heart-podded hoarycress, whitetop
Brassicaceae L epidium safivum garden cress
Brassicaceae Nasturtium officinale watercress
Brassicaceae Raphanus raphanistriim wild radish
Brassicaceae Raphanus safivus radish
Brassicaceae Rapistrum rugosLm common giant mustard, tumipwesd
Brassicaceae Sinapis alba white mustard
Brassicaceae Sinapis anensis charlock, field mustard, wild mustard, wild tumip
Brassicaceae Thiaspi anense fanweed, Frenchweed, field penmycress
Canyophyllaceae Agrostemma githago comcockle
Caryophyllaceae Silene latifolia white campion, white cockle
Caryophyllaceae Silensa noctiflora night-flowering catchfly
Carnyophyllaceae Silene vulgarns bladder campion, cowhell campion
Canyophyllaceae Steliana media common chickweed
Canyophyllaceae Vaccaria hisparnica cow-cockle
Chenopodiaceas Afriplex canescens fourwing saitbush
Chenopodiaceas Bassia scopana kochia
Chenopodiaceas Beta vulgars beet field beet, sugar beet, Swiss chard, mangel
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Family Genus Specific epithet common names
Chenopodiaceas Chenopodium album common lamb's-quarters
Chenopodiaceas Salsola fragus common Russian-thistle, tumbling Russian-thistle
Chenopodiaceas Spinacia oleracea spinach
Convolvulaceae Calystegia sepium hedge hindweed
Convolvulaceae Convolvulus anensis field bindweed
Convolvulaceae Cuscuta penfagona field dodder
Convolvulaceae Dichondra repens dichondra
Convolvulaceae Ipomoea hederacea ivyleaf moming-glory
Convolvulaceae Ipomoea purpunea tall moming-glory, wild morning-glory, woally moming-glory
Cucurbitaceae Citrulius lanatus watermelon
Cucurbitaceae Cucumis melo muskmelon, cantaloupe, honeydew
Cucurbitaceas Cucumis safivis cucumber
Cucurbitaceae Cucurbita maxima mammeth pumpkin, winter large sguash
Cucurbitaceae Cucurbita pepo small gourd, commeon pumpkin, acom squash, summer squash
Cyperaceas Cyperus esculenfus yellow nutgrass, yellow nutsedge
Cyperaceas Cyperus rofundus purple nutgrass, purple nutsedge
Euphorbiaceae Acalypha virginica three-seeded mercury
Euphorbiaceae Euphorbia esula leafy spurge
Euphorbiaceae Euphorbia macuwiata spofied spurge
Euphorbiaceae Ricinus COMMUNIs castorbean
Fabhaceas Agschynomene indica ding ding, cury indigo, Indian jointvetch, narthem jointvetch, sensitive jointvetch
Fabaceae Arachis hypogaea peanut
Fahaceas Chamaecrista fasciculata partridge pea
Fabaceas Cicer anentinum chickpea, garbanzo bean
Fabaceas Cyamopsis tetragonaloba quar
Fabaceae Glycine max soybean
Fahaceas Kummerowia stipulacea K.orean lespedeza
Fabaceas Kummerowia striata common lespedeza, striate lespedeza
Fabaceas Lathyrus hirsutus rough-pea
Fabaceas Lathyrus sylvestris flat-pea
Fabaceae Lens culinaris lentil
Fabaceas Lespedeza cuneata Chinese lespedeza, sericea lespedeza
Fabaceas Lotus cormiculats hirdsfoot trefoil
Fabaceas Lotus uliginosus big trefoil
Fabaceag Medicago lupuding black medic
Fahaceas Medicago safiva alfalfa, luceme
Fabaceas Meililofus albus white sweetclover, hubam sweetclover, white blossom sweetclover
Fabaceas Melilofus indics sourclover
Fabaceae Melilotus oificinalis yellow sweetclover, vellow blossom sweetclover
Fabaceae Fhaseolus Coccineus scarlef runner bean
Fabaceas FPhaseolus lunatus lima bean
Fabaceas Phaseolus viigaris field bean, garden bean
Fabaceas Fistim safivim pea, garden pea, field pea
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Family Genus Specific epithet common names
Fabaceas Securigera varia crownvetch
Fabacszae Sesbania exaltata tall indigo, peatree, Colorado river-nemp, hemp sesbania
Fabaceae Trfolium campestre large hop clover, low hop clover
Fabacesae Trtalivm aubium small hop clover, suckling clover, Irish shamrock
Fahaceas Trfolium fragiferum strawhermy clover
Fabaceas Trfolium hirtum rose clover
Fabaceae Tnfolium hybrndum alsike clover
Fabaceas Trifolium incamatum crimson clover
Fabaceae Tnfolivm pratense red clover
Fahaceae Trifolium repens ladino clover, white clover
Fabaceae Trtalium subterraneum subterranean clover, subclover
Fabaceas Trifolium vesiculosum arrowleaf clover
Fabaceae Vicia benghalensis purple vetch
Fabaceas Vicia cracca bird vetch, boreal vetch, tufted vetch
Fabaceae Vicia faba broadbean, fava-bean, horsebean
Fabaceas Vicia sativa common vetch
Fabacesae Vicia villosa hairy vetch
Fabaceas Vigna radiata mung hean
Fabacesae Vigna unguicuiata black-eyed pea, cowpea, southem-pea
Geraniaceae Eroditm cicutarum alfilaria, redstem filaree
Geraniaceas Geranium gissectum cutleaf geranium
Hypericaceae Hypericum perforatum St John's-wort; klamathweed
Juncaceae Juncus fenuis path rush
Lamiaceas Dracocaphalum panvifioruim American dragonhead
Lamiaceas Lamium amplexicaule henhit
Lamiaceas Mentha =niperita peppermint
Lamiaceae Nepela cafaria catnip
Lamiaceae Ocimum basilicum sweet basil
Lamiaceas Prunella vulgars heal-all, self-heal
Lamiaceas Salvia officinalis sage
Lamiaceag Teucrium canadense American germander, wood-sage
Linaceae Linum usitatissimum flax
Malvaceae Abelmaschus esculentus okra
Malvaceae Abuiilon theophrasti butterprint, velvetleaf
Malvaceae Gossypium hirsutum upland cotion
Malvaceae Maiva panifiora little mallow
Malvaceae Maivella leprosa alkali mallow, alkali sida
Malvaceae Sida Spinosa prickly mallow, prickly sida
Oxalidaceae Oxalis stricta yellow woodsorrel
FPapaveraceae Fapaver rhoeas COom poppy
Pedaliaceae Sesamum indictm Sesame
Pinaceae Abies concolor white fir
Pinaceae Finus ponderosa ponderosa pine, westem vellow pine
Flaniaginaceae Flantago arnstata bracted plantain
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Plantaginaceae Flantago lanceolata buckhorn, buckhom plantain
Flantaginaceae Flantago major broadleaf plantain, common plantain
Plantaginaceae Flantago rugelii blackseed plantain, Rugel's plantain
Plantaginaceae Plantago virginica palesesd plantain, Virginia plantain
Plantaginaceas Veronica officinalis common speedwell

Poaceae Achnatherum hymenoides Indian ricegrass

Poaceae Aegilops cyfindrica jointed goatgrass

Poacsae Agropyron deserforum standard crested wheatgrass
Poaceae Agrostis capillaris colonial bentgrass

Foaceae Agrostis gigantea rediop

Poacsae Alopecuris geniclatis water foxtail

Poaceas Alopecurus pratensis meadow foxtail

Poacsae Andropogon gerardil big bluestem

Poaceae Anthoxanthum odoratim sweet vemalgrass

Poaceae Apera spica-venti windagrass

Poaceae Arrhenatherum elatits tall patgrass

Poaceae Avena fatua wild oat

Poacsae Avena safiva oat

Poaceae Axonopus fissifolius carpetgrass

Foaceae Bothriochloa ischaemum yellow bluestem

Poaceae Bouteloua curtipenduia side-pats grama

Poaceae Bouteloua dactyloides buffalograss

Poacsae Bouteloua gracilis blue grama

Poaceae Bromus cafharticus var. cartharticus prairie brome, rescuegrass
Poaceae Bromus commutafus hairy brome, hairy chess

Poacsae Bromus diandrus var. ngidus ripgut brome, giant brome
Poaceae Bromus hordeaceus blando brome, soft chess

Poaceae Bromus inermis subsp. inermis smooth brome, smooth bromegrass
Poacsae Bromus jAponicus Japanese brome, Japaness chess
Poacsae Bromus secalinus cheat, chess

Poacsae Bromus fectorum downy brome

Poaceae Cenchrus spinifex coast sandbur, field sandbur
Foaceae Chioris gayana rhodesgrass

Poaceae Cynodan dactylon var. dactylon bermudagrass

Poaceae Cynosurus cristatus crested dogtail

Poacsae Dactylis giomerata orchardgrass

Poaceae Digitaria ischaemum smooth crabgrass

Poaceae Digitania sanguinalis hairy crabgrass. large crabgrass
Poacsae Echinochioa crus-gaill bamyardgrass

Poaceae Echinochioa frumentacea Japanese millet

Foaceae Eleusine indica Qooseqrass

Poacsae Elymus canadensis Canada wildrye

Poaceae Elymus lanceolatus streambank wheatgrass, thickspike wheatgrass, northern wheatgrass
Poacsae Elymus repens quackgrass
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Poaceas Elymus trachycawius slender wheatagrass
Poaceas Elymus virginicus Virginia wildrye
Poaceas Eragrostis cillanensis strong-scented stinkgrass
Poacsae Eremochioa ophiuroiges centipedegrass
FPoaceas Eriochioa aristata bearded cupgrass
Poaceas Festuca arundinacea tall fescus
Poaceas Festuca ruhra creeping red fescue, red fescue and/or chewings fescue
Poaceas Festuca trachyphyila hard fescue
Poaceas Glycena grandis American mannagrass
Poacsas Holcus lanatus velvetgrass
Poaceas Hordeum Jjubatum foxtail barley, squirreltail barley
Poaceas Hordeum viilgare barley
FPoaceas Leptochioa dubia green sprangleiop
Poaceas Lolium mudtifliorum annual ryegrass. ltalian ryegrass
Poaceas Lolium perenne perennial ryegrass
Poaceae Lofitm persicum Persian damel, Persian ryegrass
Poaceas Lofitm temulentim damel, poison ryearass
Poacsas Nassella frichotoma semrated tussock
FPoaceas Nassella viridula green needlegrass
Poaceas Qryza safiva rice
FPoaceas Fanicum capillare witchgrass
Poaceas Fanicum milfaceum subsp. miiacaum broomcorm millet, proso millet
Poaceas Fanictim virgatum switchgrass
Poaceas Pascopyrum simithii westem wheafgrass
Poacsas Faspalum difatatum dallisgrass
FPoaceas Faspalum notatum bahiagrass
Poaceas Pennisetum cillare hairy buffelgrass
Poaceas Pennisetum glavcum pear millet
Poaceas Fhalaris arundinacea reed canarygrass
Poaceas Fhalaris canariensis canarygrass
Poaceas Fhieum pratense timothy
Poacsae Foa annua annual bluegrass
Poacsae Poa bulbosa bulbous bluegrass
FPoaceas Foa COMpressa Canada bluegrass
Poaceas Foa pratensis Kenfucky bluegrass
Poaceas Foa frivialis rough bluegrass
Poacsae Psathyrostachys juncea Russian wildrye
Poaceas Pseudoroegneria spicata beardless wheatgrass, bluebunch wheatgrass
Poaceas Schizachyrium scoparnum little bluestem
Poacsae Secale cereale rye
Poaceas Setaria faberi giant foxtail
Poaceae Setaria italica subsp. falica foxtail millet, ltalian millet
Poaceas Setaria panvifiora knofroot bristlegrass
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Poaceae Setara pumila subsp. pumila yellow bristlegrass, vellow foxtail
Poaceae Sorghastrum nutans yellow indiangrass
Poaceae Sorghum =almum almum sorghum; Columbus grass
Poaceae Sorghum gﬁﬂnj??; Onﬂoérl_}osubsp. sudangrass, sorghum-sudangrass
Poaceae Sorghum bicolor suhsp. bicolor broom com, milo, shattercane, sorghum
Poaceae Sorghum halepense johnsongrass
Poaceae Sporobolus alroides alkali sacaton
Poaceae Taeniatherum caput-medusae medusahead, medusahead rye
Poaceae Thinopyrum ponficum tall wheatgrass
Poaceae Tnticum aestivum subsp. aestivum common wheat
Poaceae Tnticum aestivum subsp. spelta spelt
Poaceae Thificum furgidum subsp. durum durum wheat
Poaceae = Tnifosecale s0p. triticale
Poaceae Urochioa ramosa browntop millet
Poaceae Vulpia Myuros rattail fescue
Poaceae Vuipia octoflora sin-weeks fescue
Poaceae Zea mays com
Polygonaceae Fagopyrum esculentum buckwheat, common buckwheat
Polygonaceae Fallopia comvolvilus black bindweed, wild buckwheat
Polygonaceae Persicana lapathitolia pale smartweed
Polygonaceae Persicana maculosa ladysthumb
Polygonaceae FPolygonum awviculare prostrate knotweed
Polygonaceae Rheum X rhabarbarum rhubarb
Palygonaceae Rumex acetosa somel, garden sorrel
Polygonaceae Rumex acetoselia red sorrel, sheep somel
Polygonaceae Rumex Crispus curly dock, sour dock
Portulacaceae Portulaca oleracea purslane
Primulaceas Anagallis anensis scarlet pimpemel
Ranunculaceas Ranunciilus abortivus small-flower buttercup, small-flower crowfoot
Ranunculaceas Ranunctius acrs tall buttercup
Ranunculaceag Ranunciilus repens creeping buttercup
Rosaceae Rosa multifiora muliiflora rose
Rubiaceae Galium aparine cleavers, galium
Rubiaceae Richardia scabra Florida pusley, Mexican-clover
Rubiaceae Sherardia anensis field madder
Sapindaceae Acer rubrim red maple
Sapindaceae Cardiospermum halicacabum ballonvine, heartseed
Scrophulariaceae Verbascum thapsus common mullein
Solanaceae Capsicum Spp. pepper
Solanaceae Datura stramonium jimsonweed
Solanaceae Nicotiana tabacum tobacco
Solanaceae FPhysalis alkekengi chinese lantemplant
Solanaceae Solanum carolinense Carolina horsenettle, bullnettle
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Solanaceae Solanum elaeagnifolium white horsenetile, pumple nighishade, silverieaf nighishade
lycopersicum var.

Solanaceae Sofanum A tomato
lycopersicum |

Solanaceae Solanum melongena |egaplant

Solanaceae Solanum nigrum [black nightshade

Solanaceae Solanum plychanthum |eastern black nightshade

Solanaceae Solanum rostratum buffalobur

Verbenaceae Verbena stricta hoary vervain, woolly vervain

Zygophyllaceae Tribulus terrestris |puncturevine
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