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Greenhouse Program(s)

I.  SEEDING
 TC \l2 "SEEDING
Pots TC \l1 "Pots/Pot washing

1) Dirty pots are stored until washed in fenced area next to where pots are dumped    

2) Pots are washed by the hired Pot Washer in the sinks at the potting shed – unless there is no pot washer at the time, then the technician or hourly worker will wash the pots – see #4 below.
3) Clean pots are stored according to size under the shelving at the potting shed.

4) If there are not enough clean pots, first talk to Greenhouse Manager to find out when more will be ready or to give a warning if you anticipate using a large number of pots.  If after conferring it is decided that pots need washing by oneself here is the procedure:

a) Soak pots in garbage cans of clear water to loosen up debris. 

b) Use Barmaid to scrub them in sink with Greenshield or soap.

c) Soak in 2nd sink or tubs in 5% bleach/water solution for 5 minutes.   

d) Rinse pots with clear water especially if finicky plants are to be planted.

e) Pyramid the pots on rack to dry.  

f) Label them as they dry so others do not take them for their program!

Soil TC \l1 "Soil
1) Greenhouse Manager sterilizes soil and delivers soil to desired location on an as needed basis.  Give a couple days notice and notify when cart is empty.
a) -Primarily recycled-sterilized soil is used

b) -Bagged soil is also available for use when needed.  It is stored at the potting shed and the farm storage on Observatory Hill.  For the beans, Sunshine Mix # 4 is used.  This can be stored in both 109 & 44 head houses in the bins underneath the workbenches.

2) For pot filling, flip the sides down of the soil trailer and fill pots directly from there onto the nursery cart to deliver to desired rows of greenhouse.  

3) 25 pots are filled with soil for the majority of accession increases.  Twenty-five pots fill 1½ rows per accession.  For example, PI 123456 will go in row 1-2a & PI 78910 will then go in row 2b-3.   The first full row always takes the aisle “a” half of the next row.  The “b” half of the row always then goes with the following full row.  It is imperative to stay consistent to avoid mix-ups between employees and during harvest etc.   

4) Pots are filled to top, GENTLY firmed, and placed in row.  Try not to pack the soil down too much, soil level will be too low & packing restricts healthy root growth.
Planting TC \l1 "Planting
Bean accessions are chosen at the discretion of the curator in the form of a seed order according to the following guidelines:

1) Accessions are selected for planting time according to their photoperiod requirements.  In the GRIN database there is a descriptor for sensitivity (PR = N or S).  If the photoperiod response is not known for an individual accession, one may assume that accessions from the tropics (between the Tropic of Cancer and the Tropic of Capricorn, latitude 33ºN to 33ºS) are day-length sensitive, requiring long nights to initiate flower buds.  They are planted in the Fall & Winter (usually, the end of September through end of January).  This allows the plants to bloom before the days start to lengthen.  Day-neutral accessions are planted at any time.  

2) In general, Phaseolus vulgaris accessions, P. acutifolius accessions, and 

P. coccineus & P. lunatus accessions with origins north or south of 33º latitude are day length-neutral. Phaseolus coccineus and P. lunatus accessions with origins between 33º  N or 33º  S (about the equator), as well as P. vulgaris var. aborigineus, wild P. coccineus,      P. dumosus, wild P. lunatus , and other Phaseolus species  in the collection are day length-sensitive.

3) Packets of seed are obtained from Seed Storage.  



4) Bean orders are stored on the waist-high shelf to immediate right when entering the seed storage refrigerator, about waist high.  Once the desired number of packets are obtained from the box of bean orders, leave a signing and dated note for the Seed Curator detailing the PI/W6 #’s taken and where (i.e. GH 109) and for what they will be used (i.e. seed increase).

5) Prior to planting, filled pots are watered by water wand with clear (non-fertilizer injector) water until soil is thoroughly damp, but not soaking or water pouring from bottom of pot.  This prevents the seed from sinking into the soft soil if watered after planting.

6) Generally, there are 75 seed per packet and 3 seed are planted in each pot.  

a) Push seed into soil approximately the depth of the seed.  

b) If there are fewer than 75 seeds available for planting the seed is apportioned according to amount available (1 or 2 seeds per pot, also if less than 25 pots-notes are in record card).

7) Each row is labeled with a plastic card that comes in the envelope with each seed 

packet. The front side contains the ROW# (i.e. 1-2a, to be written in with marker at time of planting), PI#, ORIGIN, IVS, ORDER#, & # SEEDS PLANTED.  The back side displays the beginning & ending harvest dates and the number of plants harvested (tags from Seed Storage). 

8) If there is an “a” & “b” accession sharing a row, the accessions are separated by at least one pot/emitter; the ID tags hung directly above the start of the accession.  

9) Upon planting, the bean technician writes the planting date on the labeled ID card.  If the accession contains >1 seed color, write a note of which color is planted in which pots on the back of the seed packet & the packet is left on the top of the row for the curator to record. SEE CONTINUITY NOTES.   
10) Pot #1 is the first pot next to the aisle of the full row.   Pot #25 is the furthest pot from the aisle of the accessions’ ½ row.  

accession #1
    row#1/2a:
1    2   3   4   5   6   7   8   9  10 11  12  13  14  15  16  17





a



   b

    (row #2):
18 19 20 21 22 23 24 25  Ǿ 18 19  20  21  22  23  24  25

accession #2
    row#2b/3:
1    2   3   4   5   6   7   8   9  10 11  12  13  14  15  16  17

The pot count ALWAYS starts at the center aisle.
II.  GROWING

Watering  TC \l1 "Watering & fertilizer
1) After emergence the plantings are watered only as needed by hand with fertilizer water until about the second trifoliate stage. 

-SOIL IS DRY  when a finger pushed to a depth of 1” does not feel damp-
2) After about the second trifoliate stage the yellow emitters are added to each pot and they are irrigated by an automated drip irrigation system.  Keep the pots level and center the emitter to prevent uneven watering.     

3) Brass inserts can be plugged with a piece of knotted leader tubing if all 17 pots of a row are not being used.  (size .045 I.D. from Stuppy Greenhouse Solutions if re-ordering is ever needed.)

4) Emitters must be monitored to make sure they have not fallen out of the pots, or have become plugged with soil (soil may be knocked out on edge of pot).  If emitter inserts become plugged with debris or algae, use a piece of wire (an unfolded paper clip will work for GH 44 or 109 to push out plug.  The watering can be turned on Manually at the Argus boxes to determine if an emitter is getting adequate water through it.

5) The amount of required water depends on the age and size of plants.  

a) There is a ball valve at the end of each row in order to regulate water to the individual row.  

b) At first opening, only open them ⅓ –½ of the way.  

c) Gradually open completely as the plants grow and begin to close when pods are mature.  

In a “nutshell”:

Suggest watering schedules:

1) Planting – 1st trifoliate leaf
water by hand with clear (non-fertilizer) water.


a) at 1st trifoliate
------------------
put in emitters and open valve ¼ turn


b) 1st trifoliate – bloom-----------as foliage increases, gradually open valve to full 

c) bloom – pod-filling------------valve should be fully open
d) full pod – dry down-----------gradually close valve until majority of pods are drying, 





then shut valve completely.  When harvest is done 





remove emitters from pots for clean-up initiation.

2) Irrigation timing is controlled automatically by the Argus System (see Controls & Maintenance section.)  If a change in timing is warranted, contact the Greenhouse Manager and tell him/her what you need changed.  In general, during hot weather: 3-5 min 2X/day and during cooler weather: 1-2 min 1X /day (SEE CONTINUITY NOTES  for specific watering info.)

· CAREFUL MONITORING OF SOIL MOISTURE MUST BE ACCOMPLISHED.

· POTS MUST NOT REMAIN SOAKED FOR ANY LENGTH OF TIME. 

· WATERING SCHEDULE SHOULD REFLECT THIS AND ALLOW POTS TO DRY SOMEWHAT BEFORE NEXT WATER TIME.

Fertilizing

There is a fertilizer injection system in place in each of the Phaseolus greenhouse.   Water-soluble fertilizer is mixed up as a concentrate and is injected into the drip irrigation system.

1) Fertilizer is mixed in a 55-gallon drum at the front of each GH  (inside headhouse of GH CF).  CHAMPION 20-20-20 granulated fertilizer is mixed at a ratio of 1:100 ppm Nitrogen and injection at the 1:100 rate.  Each of the injectors are set to this rate.

6.67 oz / gal fertilizer  9.5 KG / 50 gallons of water =20.825 # / 50gal H2O
2) Mix fertilizer in hot water if available, and stir well until dissolved before putting into dispensing drum.  Fill drum to top with water and stir again with yellow wand attached to drill located in GH 109.  




    

3) To prevent fertilizer or hardwater deposits from blocking the emitter system it is necessary to add 38 ml of LINEMASTER each time the 55 drum is filled with fertilizer mixture.  Linemaster is kept under workbench near fertilizer injector in GH 109 & also in headhouse of GHCF.

BCMV Testing & Thinning
SEE BCMV LAB PROTOCOL

1) At the appearance of the first trifoliate the accession is tested for BCMV (T1 = first test).  A single leaf tip from the plants in each pot is put into a separate tube, ie. 25 pots per accession = 25 tubes.  

2) If there are no positive results the plants are re-tested at first bloom (T3 = third test).  After the third test if there are no positive results the accession is labeled as “VF” = a (bean common mosaic)Virus–Free accession.  

3) If there are positive results, at this time these are the alternatives:

a) < 10% infection, the infected plants are rouged (this still allows a sufficient number of plants to maintain genetic diversity) and the accession is labeled “VF” 

b) > 10% infection, the accession is labeled "VI" =(bean common mosaic) Virus Infected.

c) if the plants have not been tested or if the accessions reaches maturity before being tested for T-1, ie. it blooms & produces pods, it is labeled "UT"= Un-Tested

When a virus testing technician is available the virus clean-up program can be initiated, as follows: 

d) The BCMV clean-up program follows these steps: 

When a line is identified as "VI" or has infection >10%

i) the plants in the positive pots are tested individually, identifying each positive plant (T2 = test #2).  

ii) identified positive plants are transplanted into the “BCMV clean-up nursery”, the “clean” plants are labeled “PVF” = Partly (bean common mosaic) Virus Free and the harvested seed is kept separate in seed storage by the seed curator.  The “dirty” plants are harvested singly, then up to 10 seed from each plant is grown in the “2VF” nursery, tested at first trifoliate, and one “clean” offspring per ”dirty” plant is selected to produce “clean” seed that will be combined with the “PVF” seed.  After the seed combination occurs, the accession is then labeled “VF” and used as a virus-free distribution sample.

4) After testing to identify virus status at the T-1, the accession is labeled with a yellow dot on the blue card and the line is thinned if necessary.  Thin to 2 plants per pot; the plants may be cut off at ground level and removed.  If plants are already on strings (type III or IV) just cut plants off at ground level and leave the dead plant.  When thinning has been accomplished the yellow dot is marked with a black X.

Stringing TC \l1 "“Poling” & Trimming
A week or so after plants have emerged one should be able to tell if the beans will need stringing.  Type III and IV plants will send up long leaders, those of the type IV will also begin to “vine” or twist.  

1) White cotton twine is used to trellis the vines: tie the end of string to metal rod above pots, pass the roll of string under the bottom pipe or twine, up and over the rod, repeat down the row to the end.  Tie off the string to the rod and guide leaders onto the strings.  Check type III growth habit several times to make sure they continue to grow up the strings.  Type IV growth habit will vine up by themselves.   

2) Type I and II plants do not need to be trellised, but will often need to be supported on the sides by tying orange twine horizontally above the pots along the sides of the plants.  Pull twine tight and use slipknots on either end so that it can be re-used.  

Trimming

1) Type IV plants have the potential to intertwine with plants in the adjoining rows and to grow beyond a height that is feasible to handle.  These accessions are trimmed with hedge shears to control growth.  

There are 2 separate shears because the BCMV is transmitted mechanically.  One pair for virus-free (VF) plants and one for those with the virus (VI).    The shears are “sterilized” between each accession by dipping them in a GREENSHIELD or bleach solution to prevent virus transmission. 

2) NOTE: If an accession is not yet marked VF or VI, use the VF shears and make sure to sterilize between all rows in case it is actually a VI row.  

3) Perennial accessions or those kept longer than one flowering season are trimmed heavily between flowering seasons (before they are “dried down” to dormancy).  During flowering, trimming is kept to a minimum so that blooms are not trimmed off.  Accessions with few flowers may be encouraged to bloom by pinching apical tips.  

Cleanliness

1. Regular, weekly cleanup is necessary in order to depress insect pests and to boost overall cleanliness and appearance, it is very important to strip yellowing & dead leaves from maturing rows weekly or as needed.  Sweep up all debris and trash.  There are leaf vacuums/blowers and brooms in each greenhouse.  Trash is temporarily stored in cans and removed from houses to dumpsters in a timely manner.  It is important to dump trash cans immediately if they contain plants infested with pests.  At least keep lid on tightly!

2. Sweep and mop head house and office space as needed

Controlled Pollination TC \l1 "Controlled Pollination
Most Phaseolus species are self-pollinating, including the domestic accessions of Phaseolus vulgaris, P. acutifolius, and P. lunatus, but P. coccineus and the wild accessions of other species may require controlled pollination to produce seed.

1) Pollination is most successful if done in the cool part of the morning.  Only newly     opened flowers will successfully be control pollinated.  An accession may be more productive if every fresh flower is pollinated every day for a week or more.  Some accessions have short flowering period or may bloom sparsely and it is important to catch them when pollination is most likely.  The Phaseolus Curator does this daily unless otherwise discussed.

2) Phaseolus coccineus should be hand tripped (or may need sib-pollination) to produce seed.  Grasp the wing petals (together) in a newly open flower and pull gently down until the stigma extrudes from the keel.  Removing the wing petals in flowers that have been tripped shows which flowers have been pollinated

3) The wild Phaseolus species often need to be sib-pollinated.  Using a separate camel hair brush for each accession, transfer pollen from anthers of one freshly opened flower to the stigma of another fresh flower.  Again, remove the wing petals of the pollinated flowers to distinguish it from un-pollinated flowers.  

Perennial Phaseolus species
1) Perennial species will form a tuberous root.  At the end of the growing cycle, when     the foliage dies back, cut back the vine to about 14 inches.  Withholding water at the     end of a cycle will encourage the plant to go into dormancy, particularly in accessions  that do not appear to be dying back.  
2) Accessions should be re-potted each year they are maintained as perennials.  After the plant is dormant, remove the root ball from pot, shake out soil, prune the roots gently and plant back to original depth, one plant per pot.  After a couple of months of rest without water, the plant can be watered to stimulate growth and the cycle can be repeated.

Record Keeping TC \l3 "Record Keeping
1) The curator collects plant character for each accession.  The data is collected on a weekly basis for each greenhouse.  After the plants are harvested, the data is entered into the curator’s data base and is forwarded to the GRIN site manager for entry into the GRIN database.

2) During data collection accessions also are observed and noted for any pest infestations, nutrient deficiencies or seed color discrepancies-SEE CONTINUITY NOTES.

Data includes:
	Descriptor
	descriptor definition
	value definition
	when taken

	EMERGTYPE
	type of emergence
	E-epigeal (hyp. 1st), H-hypogeal ('cotys' 1st),  M-mix
	at emergence

	HYPCOL
	hypocotyl color
	GR-green, IN-intermediate, PU-purple, MX-mixed      
	at crook stage

	LFSHP
	general leaf shape
	LN-lancelate(narrowly ovaform),  OV-ovaform, OT-other, RM-rhombiform (parallel sides), TL-tri-lobed, TN-triangleform, TR-truliform (non-parallel sides)       
	at second trifoliate leaf

	PHOTORESP
	photo response
	N-neutral, S-sensitive
	at bloom

	DFLR
	days to flower
	days from planting to first fully open flower
	to first fully open flower

	WCOL_MUN
	wing color / the lighter color
	Munsell colors in a numbered scale
	from freshly open flowers

	WING_PAT
	wing pattern
	UN-uniform,  VI-veins,  OP-outer edge pigmented, MX-mix 
	from freshly open flowers

	WPATCOL_MUN
	color of pattern / the darker color
	Munsell colors 
	from freshly open flowers

	STCOL_MUN
	standard color / the lighter color
	Munsell colors 
	from freshly open flowers

	STPAT
	standard pattern / distribution of darker color over lighter
	BL-blotch in central area, BS = Spot at base of standard, behind stigma tube; CL-color in central area, LP-lateral edge pigmented, OP-outer edge pigmented, SD-stripes or dashes in the central area, UN-uniform                                                                                                    
	from freshly open flowers

	STPATCOL_M
	standard pattern color / the darker color
	Munsell colors 
	from freshly open flowers

	Munsell "hue number"
	name
	references to 
	Munsell "hue number"
	name
	references to 

	
	
	White
	1
	2.5
	R 8/5
	moderate pink
	23

	2.5
	GY 9/8
	brilliant yellow green
	2
	2.5
	R 6/11
	deep pink
	24

	2.5
	GY 5/5
	moderate yellow green
	3
	2.5
	R 3/7
	deep red
	25

	2.5
	GY 4/3
	moderate olive green
	4
	7.5
	R 5/13
	strong reddish orange
	26

	5
	GY 8/8
	brilliant yellow green
	5
	7.5
	R 4/11
	dark reddish orange
	27

	5
	GY 7/10
	strong yellow green
	6
	10
	R 5/11
	strong reddish orange
	28

	2.5
	P 7/7
	light violet
	7
	2.5
	RP 9/2
	pale purplish pink
	29

	5
	P 8/5
	very pale purple
	8
	2.5
	RP 8/5
	light purplish pink
	30

	5
	P 7/7
	light purple
	9
	2.5
	RP 7/8
	moderate purplish pink
	31

	5
	P 3/9
	light purple
	10
	2.5
	RP 6/10
	deep purplish pink
	32

	5
	P 8/5
	deep purple
	11
	2.5
	RP 5/10
	strong reddish purple
	33

	7.5
	P 9/2
	very pale purple
	12
	2.5
	RP 4/10
	strong reddish purple
	34

	7.5
	P 8/5
	very pale purple
	13
	2.5
	RP 3/8
	deep reddish purple
	35

	7.5
	P 7/7
	light purple
	14
	5
	RP 7/9
	light purplish pink
	36

	7.5
	P 6/8
	light purple
	15
	5
	RP 6/10
	deep purplish pink
	37

	7.5
	P 5/10
	strong purple
	16
	5
	RP 5/10
	moderate purplish red
	38

	7.5
	P 4/10
	strong purple
	17
	5
	RP 4/10
	moderate purplish red
	39

	10
	P 8/5
	pale purplish pink
	18
	5
	RP 3/9
	deep purplish red
	40

	10
	P 7/7
	moderate purplish pink
	19
	7.5
	RP 5/12
	strong purplish red
	41

	10
	P 6/9
	light reddish purple
	20
	10
	RP 6/12
	deep pink
	42

	10
	P 5/10
	strong reddish purple
	21
	10
	RP 4/12
	strong purplish red
	43

	10
	P 4/10
	strong reddish purple
	22
	
	
	not applicable
	NA


	Descriptor
	descriptor definition
	value definition
	when taken

	FLCON
	flower concentration
	3-low, 5-moderate,  7-high,  9-very high concentration,  MX-mix          
	when majority of flowers are open

	POLL
	pollination requirements
	SE -self, CL-cleistogamous, flowers self-pollinate before opening, TR-trip, SB-sib pollinate
	at recording of floral data

	HAB
	growth habit
	I-determinate bush, II-indetermate bush, III-indeterminate prostrate or vining, not climbing, IV-indeterminate climbing, MX-mixed
	at recording of pod data

	ROOTTYPE
	root type
	fib-fibrous, mix-mix, tub-tuberous
	at maturity

	PDCOL
	pod color / lighter color
	DG = dark green,  DP = dark purple,  DR = dark red,  LG = light green,  LP = light purple, LR = light red, MG = medium green,  MX = mix,  PU = purple,  PW = pale yellow,  RD = red, YL = yellow
	from completely filled pods

	PDPAT
	pod pattern
	BL-blush, UN-uniform,  DS-dashes or stripes,  TS-tiny or small spots
	from completely filled pods

	PDPATCOL
	pod pattern color / darker color over lighter basic color
	see PDCOL
	from completely filled pods

	PDSTG
	pod string
	(+) present, (-) absent
	from completely filled pods

	SDCOL
	seed color = the base or predominant color  
	BL-black, BR-brown, BU-blue,  CR-cream or beige, DB-dark brown, DE-dark grey, 

DG = dark green, DI-dark, DO-dark gold, DP-dark purple, DR-dark red, DT-dark tan,  DU-dark blue,  DY-dark yellow, GE-grey, GO-gold, GR-green, LA-lavender, LB-light brown,  LE-light grey, LP-light purple,  LR-light red, LT-light tan,  LU-light blue,  LY-light yellow, MX-mix, 

NA-not applicable, OL-olive, PI-pink, PU-purple,  RD-red,  RP-red purple, TN-tan, WH-white,  YL-yellow
	from freshly harvested mature seed

	SDECOL
	seed eye color
	see SDCOL
	from freshly harvested mature seed

	SDPAT
	seed pattern
	2P = 2 points*; AB = anabip*; AM = ambigua*; AZ = anasazi*; BI = large and small blotches, irregularly distributed;  BL = large, well-defined blotches; BP = bipunctata, two small markings, one on either end of eye; BU = blush; EF = expansa with fibula arcs; MG = marginata*; MJ = margo ‘j’*, MO = starkly mottled, regular or irregular; MR = marbled or softly mottled; MX = mixed; MZ = margo ‘z’’j’*; OM = one mark;  PB = piebald*; SH = shield pattern; SL = sellatus*;  SP = small-medium spots; SS = stripes and spots, irregularly distributed; ST = stripped; TS = tiny or small spots;  UN = uniform (only one color); VI = veins; VR = virgarcus*; WV = weak virgarcus*
	* see  illustrations

from freshly harvested mature seed

	SDPATCOL
	seed pattern color / darker or less predominant color
	see SDCOL
	from freshly harvested mature seed

	SDSPATCOL
	secondary seed pattern color of minor pattern of the seed coat, usually the least predominant color
	see SDCOL
	from freshly harvested mature seed

	
	
	
	

	
	
	
	

	Descriptor
	descriptor definition
	value definition
	when taken

	SDLUS
	seed luster
	BR-brilliant or shiny, IN-intermediate, OP-opaque or dull,  MX-mixed
	when seed is dry & hard

	SDCCOL
	seed cotyledon color
	CR-cream, GR-green, MX-mixed
	(YL-yellow = CR)

	SDSHAPE
	seed shape
	E-elongated, K-kidney, M-mixed,  O-other, P-parallelogram, R-rounded, T-trapezoidal, U-cubic, V-ovoid
	when seed data is taken

	SDCLS
	seed class or that which it most closely resembles
	A L – alubia,  AP – appaloosa, AZ – anasazi, BA – ‘Bola’, large, round  white, BL – black, CA – cannelli, CC – carioca, CN – canario/yellow, CR– cranberry, DF – differential, DRK-dark  red kidney, DU – dumosus, FM – flor de mayo, GM – genetic marker, GN – great northern, GS – genetic stock, GSN – green snap, HR – heirloom, HYB – hybrid, KB – kablanketi, LM – lima, LRK – light red kidney, LW – med/large white, MG – market gather, MX – mix, NN – nuña, NV – navy/small round white, OT – other, PI – pink, PM – pompadour, PSN – purple snap, PT – pinto, RB – runner bean, RD – red,  medium/large sizes, RIL – recombinant inbred parental lines, RM – small, shiny red, RMS – romano snap, SH = shield beans; SO – soldier, SR – small red, SW – small white, TP – tepary, WHK – white kidney, WI – wild-other, WIDU – wild dumosus, WILM – wild lima, WIRB – wild runner bean, WITP – wild tepary, WIVU – wild vulgaris, WXS – wax snap, YE – yellow eye
	when seed data is taken


pictures of seed coat patterns:

III.  HARVESTING/CLEAN-UP TC \l2 "HARVESTING
The greenhouses are continuously cropped.  Therefore, harvest continues throughout the year.  

1) At first sight of mature/drying pods, the water valve at the end of the row should be turned down and even off if all pods are full.  This will speed up the dry-down process.

2) At each row a nylon mesh bag is hung.  Begin to harvest the accession when the pods have dried.  The pods/seeds from the accession are placed in the bag. 

IT IS ESSENTIAL TO KEEP PODS/SEEDS FROM TC \l4 "IT IS ESSENTIAL TO KEEP PODS/SEEDS  EACH

ACCESSION SEPARATE!

3) Harvesting should be done at least once a week.  Wild accessions need to be harvested daily before they burst (dehisce).

4) The technician fills in the sticker on the back side of the blue label with the date harvest began, the date it ended, and the number of plants that were harvested.  When the harvest is complete, put the blue tag on a piece of twine and tie the bag shut.  Make sure this information is recorded on the descriptor cards before taking seed away.  

5)  When a sufficient number of harvest bags have accumulated they are delivered to the seed cleaning facility for processing up at the farm shop.  They are sorted by size sml/med/lrg onto the shelves inside the small drying room.  

I. End of Harvest TC \l2 "CLEAN-UP
When harvest is finished:

1) Cut down string 

2) Remove plants from pots and throw them away.

3) Load pots into the truck and dump into dirty soil bin over by screen houses.  Stack empty dirty pots in the fenced area next to potting shed.   

4) Sweep &/or vacuum up all debris surrounding removed accessions once pots are removed.  

5) Spray down area with Greenshield dilution or 5% bleach/ water solution before refilling with new pots.  A Hozon siphoner is best used for this.  Mix the appropriate concentrate in a bucket and use the siphon attached to the hose to spray out the diluted solution.  The siphon dilutes at about 12:1.

IV.  PEST CONTROL TC \l3 "Pest Control
II. Overview
The preferred method of pest management for the Phaseolus program is through an Integrated Pest Management (IPM) program.  This means that many approaches are taken to manage pest populations, including: biological, chemical, cultural, and environmental controls.  IPM is a more environmentally friendly option. There are many reasons for this, such as the risk of pesticides to humans and then environment, the resistance that builds up, and  it is proven that more and more pesticide use is required to be effective.  

Artificial lighting is in GH 44 to increase light levels in the fall and winter months.  This makes it possible to maintain a successful biocontrol program in there throughout the year.  GH 109 now has artificial lighting but a chemical approach is the most cost-effective option at the present time.  The Central Ferry greenhouse is also a chemically controlled house because of its distant location and minimal pest problems.  Occasionally some spider mites may develop and they will need to be sprayed by either the Phaseolus Technician or the CF Farm Manager.  

The three major pests are the Greenhouse Whitefly (Tialeurodes vaporiariorum), the Western Flower Thrip, and the Two Spotted Spider mite.  Each pest has one or more specific predators that target them.   So far the guidelines suggested in the Green Methods Manual have proven to be successful.  When first introducing biologicals, the initial inoculation is rather high with predators being released weekly for about a month.  Once predator populations have established, then a 1x/month release rate can be taken.  

A. Biological Control
FYI:
With any bio-control program, pests will always be present so some are okay, but, when there are some, there are soon many.   If nothing is done to keep them in check, then plants are soon dead.  In general, the hotter the weather, the more active the pests and predators are.

Pest:  The Greenhouse Whitefly (Tialeurodes vaporariorum) is a little white fly (fancy that) that gathers on the underside of the leaves.  When left to populate, they secrete a honey-dew that clogs stomata and leads to powdery mildew problems.  Action, whether chemically or biologically, should be taken before honey-dew is ever seen.  

Predator:
Encarsia formosa is a 0.7mm mini-wasp parasitoid used to control the Greenhouse Whitefly (WF).  They should be introduced at the first sign of WF either on the sticky traps or on the foliage itself.  Introductions should be made weekly 3 –4 times and monthly thereafter.  One card of 100 parasitized pupae is usually sufficient for 1 normal row of 17 pots of beans.  The card should be hung on the plants out of direct sunlight and near the infestation.  If infestation is high, then group 2-3 cards in that specific area.  Within a few weeks, some WF crawlers will begin to turn black.  This means that they have been parasitized and an Encarsia wasp will emerge instead of a whitefly.  When there are as many parasitized crawlers as non-parasitized, then control is likely taking place.  Scout weekly for this.   When harvesting and removing lines, check for the black mummies on the underside of the scenescing leaves and move them to areas of the greenhouse where they may be used instead of thrown out.

Pest:
 The Western Flower Thrip: Thrips are long & skinny, little brown insects.  They often collect in and around pollen.  The immature stages look generally the same as the adults, but are smaller and wingless and lighter in color.  Little brown spots of dead tissue on foliage are likely thrip damage.  Action should be taken before this damage is noted, as this means that population levels are already very high.  
Predator: 
Hypoaspis miles, a soil dwelling mite, and Neoseiulus = Amblyseius cucumeris, a predatory mite that attacks thrip larvae, are quite an effective thrip control  when used in combination.  These predators should be introduced at the start of any crop because thrips are usually the first pest to move in and they are generally the toughest to control. 

Initial introductions of live adult cucumeris should take place weekly, 3-5 times.  For reference, 1 bottle of 50 K is plenty for a full GH44B (see release rate specifications in The Green Methods Manual for different levels of infestations.)  They are released by sprinkling a small amount of the bran carrier on a few leaves per pot.  Note that when the bran is left on the leaves for more than a few days, it often kills the plant tissue underneath and it can look like thrip damage.   

Slow release packets of cucumeris are also available.  They contain all the life stages and last for a period of eights weeks.  They seem like a cheaper alternative, but don’t appear to be very effective.  They simply “buy” a few weeks of time when put out in a completely thrip-free greenhouse.  Eventually, more drastic approaches will have to be taken for effective control.  If used, hang them low in the accession at the rate of one bag per line.

H. miles should initially be released triweekly, 2-3 times, and monthly thereafter.  These soil dwelling mites attack one of the immature thrip stages that lives in the soil and flooring.  For reference, 1 bottle of 15 K for the pots and another 15 K for the flooring is a good place to start for a full GH44B.  Simply sprinkle about ¼  tsp. into every pot and sprinkle the rest onto the flooring (don’t sweep for a couple days!)  

Pest:
The Two Spotted Spider Mite(Tetranychus urticae):  Spider Mites are tiny round looking bugs that appear brown to black with the naked eye.  Under magnification two black spots are seen on a light brown surface.  Damage starts out with a dime size cluster of little tiny white spots on the leaf surface.  If left unattended, this area will expand quickly and spread throughout the foliage.  Webbing will be strung as a freeway to the next plant and eventually the plant will simply die.  The mites thrive in hot and dry so they are often found in high levels in the canopies.  Misting the plants can help suppress the mites.

Predator:
Neoseiulus = Amblyseius fallacis are a very effective predatory mite.  They are light brown and about the same size as their prey.   They like humidity so misting does favor them.  They can be released as a preventative measure, but that gets quite expensive given the large size of GH 109.   As soon as mite damage is spotted (scout weekly for it), immediately spot spray with M-pede and release fallacis as soon as possible.   Fallacis mites come on bean leaves or in a small shaker bottle with a grit carrier.  Generally about 1 bean leaf per infested leaf is plenty or a few shakes from a shaker bottle on the area of infestation is sufficient.  If it appears that the population is still spreading within a week or two, repeat applications biweekly as needed.  Check weekly for predators and if there are as many as prey then they are likely in control.


Phytoseiulus  persimilis work also, but they die quickly when no prey is available.  The fallacis persist longer in the absence of food and can also feed on pollen.  Persimilis are small round bright orange mites that are easily spotted (this does make it easier for scouting purposes though).  

Scouting: 
Careful scouting is the ticket to a successfully managed IPM program. Sticky Pestraps are hung every 250sqft just above the canopy of the nearest accession.  New traps are hung weekly and numbers are counted after exactly 48hrs.  The cards are then removed because they trap the beneficial Encarsia .  It is important that this is done at the same time every week to eliminate as many variables as possible.  A scouting clipboard with monitoring sheets is hung at the front of both GH44B and GH109.  Count the number of each insect on the trap and record and input into graph on excel file.  One random side is counted if there are high numbers; otherwise the entire trap is counted and divided by two for input into the graphs.  Thrips, Whiteflies, Fungus Gnats, and Encarsia may or may not be found.  Mites have to be monitored by looking directly at the foliage and marking down the damage level on the separate mite-monitoring sheet.  Keep an IPM journal of “hot spots”, potential concerns, what worked/didn’t work, and predator/spray applications.  This makes assessing the programs’ effectiveness much easier and more scientific.  When monitoring for the week is completed, a decision must be made as to which Bio-controls (if any) need to be ordered for the following week.

Note: Wash with mineral oil and then soap to remove Pestick from hands after handling traps. 

Ordering biologicals:  
Although they are far away, The Green Spot has the best customer service and they are the most helpful.  Go to them with any questions and they will try their best to help out whatever the situation.    The insect order must be in by Friday at noon our time in order to receive them the following Wednesday.  They prefer that orders be called in.  Make a paper or computer record of the purchase to file away or for future reference.  The purchase is paid through use of the WRPIS group  government visa card-contact financial agent when orders are made.  Make sure an invoice is provided to the group office.  The Green Spot automatically sends one to the credit account holder, but not all companies do.   Keep a record at the greenhouse of all purchases also.  

The Green Spot

93 Priest Road

Nottingham, NH 03290-6204

Tel: (603) 942-8925

Fax: (603) 942-8932

Refer to their catalog and Green Methods Manual for more information.   

Receiving the biologicals:
The program secretary will call GH 109 as soon as the insects arrive in the office at 59 Johnson Hall.  Pick up and distribute predators as soon as possible after they arrive.   If they arrive late in the day, re-pack them with fresh icepacks from freezer in 109 office and store them until next morning.  Note labels and literature, as some species can simply be put in the refrigerator, while that is too cold for others to be stored.  Follow instructions on labels for distribution throughout crop.  In bug journal and release log at front of each greenhouse, note which rows received insects and how many/when they were released.

Spraying (Chemical controls)

In some cases a chemical control spray is warranted (i.e. fall and winter months in GH 109, pest populations spiking out of control, or the predators were not able to prevent or remedy the problem).   For such situations, there are now several chemicals available that are compatible with a biological control program that reap minimal damage upon the beneficials (see list at end of this section).   If possible, spot spraying is preferable as opposed to an application to the entire greenhouse.  The younger an accession is when infested, the more critical it is to get the pest under control.  Heavy infestation prior to bloom can seriously decrease the vitality and therefore the seed production of the accession.  

Once a week a meeting is held with the Greenhouse Manager to discuss problem areas and to set up a time to spray if necessary.  Generally the GH Manager administers entire GH and larger spot sprays, while the Bean Tech takes care of the minor spot sprays.  As such, the Bean Tech must also maintain a current Washington State Pesticide Applicators License.  

Spot sprays:
Spot sprays are used to “nip” a developing pest “in the bud” as soon as it is discovered.  This prevents the pest from spreading to neighboring rows, or serves as a population knockdown before beneficials are introduced.   M-pede – an insecticidal soap and Paraffinic oil are low toxicity chemicals that are ideal for spot sprays prior to the introduction of biologicals.  They have no re-entry periods, yet they do suffocate any insect they come into contact with.  If biologicals are already present but they need some “help” combating a growing pest population, then it is essential to use a product that is compatible with them.   Note: the oil tends to be harsher as it clogs the stomata, so use discretion especially when treated wild or more sensitive accessions. 

It is best to spot spay when temperatures are coolest or else whitefly in particular will simply migrate to the next row as the insects. Whiteflies cannot fly below ~60ºF.    

Use either a spray bottle of solution or the backpack sprayer that is usually kept in the chemical storage shed near the potting shed.  Wear necessary protective equipment (usually gloves and a lab coat are sufficient for spot sprays.)  Complete all necessary paperwork, and mark treated rows with individual signs that are kept in the gray locker near the door to the entrance of GH 109.

Cultural and Physical control:

Tips to minimize pest spread:

1) Plan your workday so that you will work in the more “clean” or pest free environments first so as not to transfer pests to clean lines.  For example, do not take out a mite-infested line in GH 44 and then go string up juvenile plants in GH 109.  Obviously such behaviors will quickly aid in the spread of pest populations.  

2) Water walkways and mist plants to increase humidity to favor predators and suppress pests.  (At the time of this update, a high pressure fogging system is being installed.  This should greatly favor biologicals and suppress pests, predominately mites.)

3) Pruning/plucking leaves of infested areas can go a long way to aid control also, especially if done immediately upon detection.  Sweep up immediately after pruning of stripping dead leaves.

4) Keeping the aisles clean and free of debis is a must so as not to harbor pests.  

V.  GREENHOUSE MAINTENANCE & CONTROLS  TC \l2 "GREENHOUSE MAINTENANCE
Weeds  

1) Weeds periodically emerge along walkways and walls. It is important to pull them out by hand, or to spray them with cans of foaming Round-up kept in the head houses.  They can be pest havens if not taken care of.  
2) During summer months, weeds will also grow in swamp cooler.  They must also be removed so as not to attract harmful pests.  
 Algae in Emitters & Cool cells
1) Emitter holes need to be kept unclogged.  Check at least weekly for pots that are dry that shouldn’t be.  Turn irrigation controls to “manual” and stick a paper clip in holes to remove build-up and algae.  Emitters can also be soaked in acid to remove hard water calcifications.  

2) Drip holes in the cool cell pipes also need to be regularly unclogged in the same fashion due to algae build-up during the summer months.  

3) ZeroTol is an algaecide/fungicide product that can also be regularly run through the fertilizer injector to kill algae.  However, the injector must have clear water run through it between chemicals.   *Note, if beneficial soil predators are being used, this product will kill them.  ZeroTol can also be used in cool cell pump to kill corresponding algae.  See label for indications.  

Screens

The anti-virus screens on the window vents need to be hosed with a pressure nozzle from the inside to remove dirt clogging the screen.  This should be done at least a couple times per year.

III. Shading

Greenhouse shading compound is to be sprayed on the outside of the greenhouses in May.  The Greenhouse Technician and the Farm Shop Manager generally do this.  In late September to early October, the shading must be removed with a large extendable brush that is kept in GH 44 headhouse.  

IV. Plumbing

1) Irrigation system plumbing repairs are done by bean technician.  Equipment is located in side room of 109 and headhouse 109.   Contact Farm Shop Manager with any questions.

2) Steam and other plumbing problems are routed to WSU Physical Plant at 

335-9000 Give C-532 as the blanket number.  

Argus System

The computerized control system is ARGUS.  The Argus Control box is in the front of each Greenhouse (except CF.)  For the Phaseolus program, Argus controls heating/cooling, irrigation, & lighting in 44.  In due time it will also control the relative humidity via the fogging system.  The boxes have manual on/off switches to be used if needed in a particular instance.  Otherwise the controls are all set via the computer program that is installed on each persons PC.  Anyone can view the settings and graphs, however only the Greenhouse Manager has the password to make changes.  For this reason when a setting needs to be changed, the GH Manager must be contacted to do so.  
Johns Electric out of Lewiston, ID installed the system in 2003, but are no longer in business so if something needs to be added or if there are electrical concerns you may need to consult another service.
With questions or concerns, contact the Greenhouse Manager, Dan Dreesman (335-5824) with the state greenhouse program or call the Argus company itself.

VI.  CENTRAL FERRY GREENHOUSE OPERATIONS

Two crops per year are expected out of the Central Ferry Greenhouse (CFGH).  Usually the first is planted in April and the second crop immediately follows.  Sometimes there is funding for a winter crop of day-length sensitive accessions.  
1) Soil/Pots: Contact the farm shop manager to load the large flatbed truck with recycled soil.  He/She will drive it down to Central Ferry and back it up in front of the GH door.  
a) 1 truckload usually fills about ¾ + of the greenhouse.  For the remainder, simply fill up the back of the brown pick-up and fill pots from there. 
b) 1 level pick-up of dirt = ~ ¼ of GH.  
c) Bring clean pots down in the brown truck: 1088 pots are needed to fill the GH =64 rows of 17 pots ea.
d) To fill pots, raise the flatbed and fill pots off the back end.    Shovels, etc. are kept in the farm shop.
2) Planting/Growing/Harvesting: 

a) The CFGH is not continually cropped so planting is done all within one week.  Half of the greenhouse is planted one week and the other half is planted the following week.  

b) After about 2 weeks if there are seeds that still have not emerged, transplant all plants in the row to 3 per pot and pre-germinate enough more to fill up the row (as done with other bean greenhouses.)

c) The Phaseolus Curator takes notes as needed as with the other Greenhouses.

d) Stringing, growing, and harvesting are done virtually the same as in GH 109 (see Operations  Manual).   However, special care is not necessarily taken to tie up sides and to strip dead leaves and sweep.   Usually a weekly visit is plenty to keep things going smoothly.   

e) String is kept in the headhouse.  

f) Harvest bags must be brought down to CF from Pullman farm shop.  

g) Seeds are delivered back up to the seed cleaning facility in Pullman also.   

3) Irrigation/Fertigation:

a) The irrigation control box is located on the back wall of the headhouse and an instruction book for setting the watering times etc.  

b) Only program 1 is used for the four sections of GH; watering rate dependent upon time of the year.  Start with 1 minute every other day, & adjust accordingly.

c) The fertilizer injector installed with the concentrate tank located is in the headhouse.  The scale for weighing fertilizer isin the farm shop.  It is injected at the same rate as GH44 and GH109 @ 1:100 and 100ppm of Nitrogen.  20.825 lbs fertilizer for 50 gal/H2O

4) Bring down bags of Champion 20-20-20- fertilizer as needed.

a) Run clear water through injector between crops. 
b) Run acid through occasionally if hard water deposits become a problem.  

5) Pest Control: 

a) If needed, contact the CF Farm Manager to spray if pests are found.  Mites are usually the only pests that pop up here and there.  The greenhouse is so isolated that pests are generally not a great threat.   (This is why it is not a big deal if it is not kept impeccably clean.)   Usually the whole crop will finish without any pest control.

b) Between crops, the greenhouse either needs to be “baked” and/or fumigated to eradicate pests that are there prior to the next planting.  To “bake” the greenhouse means to close up the greenhouse and let the heat build up in the summertime for at least ~5 days.  In the winter, fumigating is the better option because physically heating the place is very expensive.  

6) Clean-up:

a) The entire greenhouse is cleaned up after crop is finished.  

b) Following harvest, all lines are cut down and plants are pulled.  

c) Pots are removed by the pick-up load and dumped back in Pullman at the soil bin as normal.  Some lines will be done before others, cut them and bring them back as they finish because it takes several truckloads to get all the pots back.  


~13 rows = 1 truckload stacked with 3 layers of pots.

d) Once all pots are removed.  Rakes are used to pick up the majority of the debris.  The debris is carried by garbage cans to the back of the pickup, which is then dumped in the burn pile in the field behind the greenhouse.  

e) *Rakes etc are located in the farm shop

f) A blower is sufficient to clean up the remaining dirt and leaves left on the floor.

g) At this time, it is a good idea to pressure bleach down the entire greenhouse for cleanliness.

7) Heating/Cooling Controls:

a) The greenhouse is heated with propane if used during winter months.  

b) The heater control is on the back wall of the headhouse.  There are instructions with it.  Ask the CF farm manager if there are any questions.  He/She generally keeps it under control.  

c) The fan control is overhead mid-way down the GH.  

8) Other Maintenance:

a) Hose down insect screens between crops.  

b) Shading compound is not applied to CFGH.  If irrigation repairs need to be made, the technician takes care of them if he/she is able (Bring down own supplies etc.)  Contact Farm manager with questions or for help etc.  
VII.  CONTINUITY NOTES TC \l2 "CONTINUITY NOTES
Inventory

       The Phaseolus Technician takes an inventory of GH 109 monthly.  Every accession and row number is recorded with any particular notes and input into an excel file.  This is for reference in case there is ever a problem or question about what has been grown in the past and where.  Inventory files are on Technician’s computer under My Documents.  
Multiple seed colors

If planted OR harvested seed of the accession has more than one color:

1)  at planting time: separate colors and put each class in adjoining pot(s), note    

     on the colors and pots and make a note on accession envelope and 

     save for curator.  The curator will check the accession in seed storage for 

     accuracy of accession colors.  If there are questions the curator will make 

     decisions concerning the purity, etc. and dispensation of the accession, ie. 

     some seed may be discarded or other action taken after comparing to ORIG 

     seed (if available) or to DIST seed.

2)  at harvest time: the curator will check the accession in seed storage, and 
     again, if there are questions will make any decisions concerning the purity,   

     etc. and dispensation of the accession.

Temperature

1) Heating: 

a. Temperature controls are located in the front of each section of Greenhouses.  There are manual bypass switches for fans, heaters and radiators, but desired temperature settings must be input via computer through the Argus system which only the Greenhouse Manager and Farm Shop Manager can do.   Contact either of them with desired changes.  Argus’ current settings and current temps can be viewed at any time through all Technicians or Curator’s computers.  

b. GH 109: When no bio-control program is progress, the nighttime control is set 60 F and the daytime control is set at 70 F.  When Bio-control is in progress, Day and night temps should be at least 68 F for the predators to be successful.  * Note:  In summer months it is inevitably hotter than 70 F.  85 F is about the norm on a hot summer day.  


c. GH 44B:  This house is generally kept at a constant +/-70 degrees F to compensate the year-round bio-control program. 

2) Cooling:

a. The side vents are opened with the wheel on west side of the GH.  During hot months the vent is fully opened so cooling air can be drawn through the house.  Generally, the water is turned on in the cool cell from May until September (conditions may dictate otherwise).  During cooler months the side vent is adjusted considering weather.  During winter, the side vent is usually closed.  The top vent can be opened during the time the cooling pads do not operate, providing airflow and cooling when necessary.  Do not leave top vent open when air is drawn through side vent-this will interrupt the side drawn airflow.  * NOTE: Use top vent in the event of an emergency power outage in the summer to let hot air escape.

Vehicles

1) White Ford pickup is assigned to the bean program.  Initial the sign out sheet before each use if you are not the Bean Technician.  

2) Vehicle operations reports are filled out monthly and turned in to the main office.  The report is kept inside the truck and mileage must be filled out every time the truck is used.

3) Gas is purchased as needed at the WSU facilities or at normal gas stations using the WSU or government credit cards respectively.  They are located in glove box of truck.  Record the mileage and gallons purchased on vehicle operations book.  The code for the Voyager card is the last 4 digits of the number listed to the right on the lower part of the card, currently 1111.

4) Truck is washed and waxed by Bean Tech or time slip help as needed. 

5) A repair shop is generally contracted to do the overall vehicle maintenance & repairs.  

*Other vehicles are available for use on a first come first serve basis.  There is a sign-out board in the main office and the keys are located in a file cabinet there also.  Always return them with a full tank of gas.  

Purchasing Supplies

1)   If supplies are needed, Technician contacts the curator or the WRPIS office– via the financial officer – for use of a  government visa card.   If purchasing through a catalog, e-mail financial officer the basic information of the purchase: Company, Contact info, Item #, Description, Quantity, Cost ea, Total Cost, Purchase date & Expected arrival date.  

2) Have items shipped to:

(Your name)

USDA/ARS Plant Inroduction

59 Johnson Hall

Washington State University

Pullman, WA 99164

3) If items are available locally, the Curator’s visa will be used for the purchase.  Arrange with the curator to get the items.  Make sure to tell merchant ahead of time that it’s a government purchase to ensure tax is not charged.  
4) Most items can be found & purchased through these stores/catalogs:

-Continental Western Co. in Seattle, WA. – cotton twine

-McConkey Co. in Sumner, WA. – pots, fertilizer, ground cloth etc

-Hummert International  – Pestraps, Greenshield & just about anything you ever wanted for GH operations.

-Stuppy Greenhouse Mnf.  – Yellow emitters, tubing, & other Greenhouse supplies/equipment.

-Gemplers – safety equipment

-Wilbur-Ellis – pesticides, herbicides.

-Pullman Grange Supply & Pullman Building Supply are good for most hardware needs.

-Wal-Mart in Moscow has the cheapest bleach.

Central Stores is always available to purchase basic supplies such as pens, sharpies, blades, rubber & latex gloves, tissue, cleaning products etc. Use requisition number 875 when using state funds during federal budget continuing resolutions.  At other times when using federal funds, use #78752, and contact Vickie Lutes at 5-3349 for a call number.   However, it is encouraged that outside sources are used because USDA pays a large overhead for Central Stores and wants to keep the funds for time slip labor.  

Program Secretary usually has a stash of printer paper available.

Other Concerns:  (see current phone list for names of individuals)

-Computer problems can be directed to program’s Computer Assistant. 

-Fungus or Plant pathogen questions can be directed to the Plant pathologist.

-Entomology questions or species I.D. questions can be directed to the Entomologist.  

-Contact Greenhouse Manager or Farm Shop Manager with maintenance concerns.
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IMPORTANT: When in this lab you are responsible for replacing buffers if they are emptied during your work and for cleaning up after yourself - DO NOT expect someone else to do your work.

The program to eliminate seed-borne viruses: Bean Common Mosaic Virus (BCMV) from the Phaseolus germplasm collection, (Pea Seed-borne Virus (PSV) from the Pisum germplasm collection, and Lettuce Mosaic Virus (LMV) from the Lactuca germplasm collection) has been established.  The enzyme-linked immunosorbent assay (ELISA) is used to test fresh tissue.  Protocol follows the “indirect method” of ELISA: the antigen from any infected material binds onto the microtitre plate; a specific antibody to the virus or group of viruses (here Potyviridae) attachs to any antigen present; an enzyme conjugate is introduced attaching itself to the antibody attached to the antigen; finally, a substrate for the enzyme is introduced, which in the presence of the enzyme will degrade to cause a detectable spectro-metric (color) change (Appendix 1). The intensity of the color change predicts the titre of the virus present.  [The complete protocol for leaf tissue testing for the Phaseolus, Pisum, and Lactuca germplasm follows (changes noted for each genus).]

TISSUE TESTING
A.  Accessions to be tested 

Phaseolus is tested as grown; seed is planted into 25 2-gallon containers, 2-3 seed per pot depending on seed availability, for a goal of 50 plants per accession. 

(Pisum is tested as grown; seed is planted into 2-gallon containers, 2 seeds per container, 30 containers per accession. 

Lactuca testing is whenever requested by the curator. )

1) At the second or third trifoliate stage (Phaseolus); the second or third unifoliate stage (Pisum); as supplied by the curator (Lactuca)-labeled as T-1 -the plants are tested as outlined below.  

2) **Infected individuals are tested again to determine % infected-labeled as T-2.  Up to 10% of the population may be removed and the remaining healthy plants grown for BCMV and PSB free seed.  **this step done when personnel allows for this step & for clean-up

3) If the infection rate exceeds 10%, the infected individuals must be transplanted and a second grow out completed to clean up the accession.  

4) A second or third test of the clean plants from each line is done at the blossom/pod set stage-labeled as T-3-insuring all infected individuals have been eliminated and that no re-infection has occurred. 


B.  Sample Preparation
1) Place a piece of labeling tape along the

2 interior sides of a test tube rack.

2) Test tubes are placed in the outside & 2

inside rows as shown.

3) 40 samples for Phaseolus and Pisum 

 or for Lactuca -24 samples.
**tubes of +, -, & buffer controls, 1 per set of 2 racks or 40 samples 
4) A sample from each plant is taken from the trifoliate (Phaseolus) or unifoliate (Pisum) leaves. 

Note: Phaseolus plants do not harvest from the unifoliate as false positives have occurred on occasion. One piece (approximately 3 cm2) of tissue from each plant is adequate. Samples from about 1 - 3 plants are bulked and ground in a single test tube; each container usually contains 3 plants.  

Note: Lactuca is grown and gathered independently of this operations manual and is brought in for virus testing using similar procedure unless otherwise indicated.

5) When each plant has been sampled and the tubes are ready

6) 2.0 ml of Sample Extract / Grinding Buffer (Appendix 3) is pipetted into each of the test tubes for Phaseolus and Pisum, 6 ml for Lactuca.

7) Samples are ground for 3 - 5 sec each with a homogenizer (Brickmann Polytron).  

i) Between samples the bit is rinsed 3 times.  

(a) the bit is squirted with a wash bottle of distilled water {labeled ‘DI H2O’} – Imporrtant DO NOT use the DD water for this task - a pair of forceps are kept on hand to remove debris stuck in the grinding bit at this point.  

(b) the homogenizer is then run sequentially in two beakers of distilled water for about 3 sec each

· Fill 4 1 liter beakers with distilled water {labeled ‘DI H2O’} to the 1000 ml level.  Use #1 for first rinse & #2 for second rinse; at tube #27 of samples switch #2 into #1 place, discarding #1, and #3 for #2; then at #53 of samples switch #3 for #2 and #4 for #3, discarding #2.  After grinding discard #3 & #4.
8) In addition to the 80 tubes in the two racks representing the accession samples  
a) 3 additional tubes are added to one rack of the two used for 2 sets of 40 (24) samples: A positive and a negative control and a blank are present in each plate. 
i) The blank is pure Sample Extract / Grinding Buffer (Appendix 3) while the controls are provided by the various curators. 
b) For Phaseolus, controls are ground up, dried leaf tissue (BCMV-infected for the positive control & virus-free for the negative control) that has been desiccated over calcium chloride & is stored in the refrigerator freezer.
i) Place about 0.3g of each control tissue into the positive & negative control tubes and 
ii) Add 3 ml of Sample Extract / Grinding Buffer (Appendix 3) pipetting into each control tube making a 1:100 dilution (w:v).


· The positive & negative control samples are stored in the freezer.
c) For Pisum, see curator

d) For Lactuca, see curator

C. Pipetting the Plates
1) A 96 well microtitre plate (Falcon Pro-Bind, Nunc Immuno Plate, et. al., etc.) is used for the ELISA testing procedure - label the end of the plate with the test number using waterproof pen.

2) Duplicate wells of 100 ul each are pipetted into the plate following the layout shown in Figures 1 and 2 (Appendix 2).

3) After filling the plate, it is placed into a plastic bag on top of a moist paper towel to prevent evaporation of the contents. 

4) The plate is incubated for 1 hr (Phaseolus and Pisum) and 2 hr (Lactuca) at room temperature to allow any antigen present to bind to the microtitre plate.

D.  Washing the Plates
1) After the incubation time has elapsed, the plates are removed from the plastic bags, inverted over the sink and shaken vigorously to empty the wells.  

2) The plate is washed with PBST Buffer (ELISA Wash) (Appendix 3).  Holding the plates at a slight angle over the sink, the wash solution is sprayed into the wells using a plastic squeeze bottle starting from the bottom of the plate and working your way up to the top of the plate.  

Note: A fair amount of pressure is needed for this initial wash to loosen material that has settled to the bottom of the wells.  

3) Once all of the wells have been filled with the wash solution, the plate is allowed to sit for 3 min before they are shaken again to empty the wells.  

4) The washing procedure is repeated 2 more times, for a total of 3 washes.

E.  Addition of Monoclonal Antibody
1) Following the final wash the plates are inverted on stack of several paper towels and tapped to remove most of the wash solution.  

2) The monoclonal antibody (AGDIA potyvirus group) is diluted at a rate of 1:200 in IgG / Conjugate Buffer (recipe in Appendix 3).  

· A stock solution of ONLY 50 ml is prepared-this solution will be reused-0.02% of Sodium Azide must be added as a preservative.  Antibody solution must be refrigerated; mix in flask
· 50ml of conjugate buffer – in refrigerator
· 250µl anti-body – in refrigerator
· 0.01 g sodium azide (put the weighing paper on scale, do not tare & add 0.01 g) - on shelf
· remember to check expiration date of anti-body concentrate in refrigerator & order new if anti-body has expired
3) Pour about 25ml of antibody solution into pipetting dish & fill each well in the plate with 100 ul of the solution using a multi-tip pipetter (COSTAR Octapette).  

4)  Place the plate in a plastic bag and incubate in the refrigerator at 4° C for 20 hr (overnight).  

F.  Enzyme Conjugate
1) After incubation, the antibody is aspirated from the plate using an electric vacuum pump-on the back bench-and the antibody is kept for reuse.  Use care not to scrape well bottom. The antibody solution is stored in the refrigerator in the Erlenmeyer flask until ready for use. 

2) The plate is then washed with PBST Buffer (ELISA Wash) as described previously:

a) plate is washed with PBST Buffer (ELISA Wash) (Appendix 3).  Holding the plates at a slight angle over the sink, the wash solution is sprayed into the wells using a plastic squeeze bottle starting from the bottom of the plate and working your way up to the top of the plate.  

b) once all of the wells have been filled with the wash solution, the plate is allowed to sit for 3 min before they are shaken again to empty the wells.  

c) the washing procedure is repeated 2 more times, for a total of 3 washes.

d) during washing times completely rinse vacuum bottle & invert on paper towel; rinse aspirator thoroughly with water & blow out excess

e) Following the final wash the plates are inverted on stack of several paper towels and tapped to remove most of the wash solution.  

3)   Anti-Mouse IgG Alkaline Phosphatase Conjugate (developed in Goat) is mixed at 1:1000 (v:v) with IgG / Conjugate Buffer (recipe in Appendix 3) for Phaseolus and Pisum, and at 1:2000 (v:v) for Lactuca. 
· for 2 plates of Phaseolus or Pisum put 21 ml of conjugate buffer into pipetting dish & add 20.1 µl of IgG, or for Lactuca 11 ml of buffer & 10.1 µl of IgG. 

a) pipette 100 μl into each well with a multi-tip pipetter (each plate will require approximately 10 ml). 

4) The plate is then placed back in the plastic bag and incubated at room temperature for 1.5 hr.

G.  Substrate Solution
1) Wash the plates with PBST Buffer (ELISA Wash) as previously described: 

a) plate is washed with PBST Buffer (ELISA Wash) (Appendix 3).  Holding the plates at a slight angle over the sink, the wash solution is sprayed into the wells using a plastic squeeze bottle starting from the bottom of the plate and working your way up to the top of the plate.  

b) once all of the wells have been filled with the wash solution, the plate is allowed to sit for 3 min before they are shaken again to empty the wells.  

c) the washing procedure is repeated 2 more times, for a total of 3 washes.

d) Following the final wash the plates are inverted on stack of several paper towels and tapped to remove most of the wash solution.   
2) The substrate solution is prepared by adding p-Nitrophenyl Phosphate to the Substrate Buffer at 1 mg/ml (Appendix 3).
· put 21ml of substrate buffer into pipetting dish & add 0.02 g of p-Nitrophenyl Phosphate to solution & mix.  

Do not remove p-NP from freezer & weigh until ready to put into solution as the compound 

is light sensitive & may react early.
3) Fill each well with 100 μl of this solution (each plate will require approximately 10 ml). 

Note: In the final step it is not necessary to incubate the plate in the plastic bag.  

4) Incubate at room temperature for a period of from 20 minutes to 3-4 hours-depending on color development-for Phaseolus and Pisum, 3 hrs for Lactuca, or until good color development has occurred in the wells where virus is present.

H.  Reading the Plates
1) Once adequate color development has occurred, the optical density is measured at 405 nm using a microplate reader (Anthos Labtec 2001).  

2) An optimal optical density (OD) reading of the positive control wells is around 1.5 - 3.0.  A printout of the plate is made using assay 6T for Phaseolus and Pisum, and 7T for Lactuca 

3) Follow these commands: 

a) turn on printer first

b) turn on reader - wait until it does a self-test

c) {NONE}

d) {START} 

e) {NO} 

f) {[ASSAY NUMBER]}, eg. 6 for beans

g)  {ENTER} 

h) {ENTER} 

i) {YES} 

j) {YES} 

k) {[PLATE NUMBER]} , eg. 3099

l) {ENTER}.

NOTE: Each assay number is pre-programed and depends upon the layout of the plates.

The Anthos Labtec 2001 readers is capable of holding up to 30 assay numbers. (See Appendix 2)

4) the result will print out for record keeping 

I.  Data Management - in event of no technician position, the curator will deal with data

1) All raw data is put into a spread sheet (Microsoft EXCEL) files.

This model may be used

	PI
	Ent
	Date
	GH
	Plants
	# Inf
	% Inf
	T1
	T2
	T3
	Status


PI = PI Number of the Accession
Ent = Number of Entries For That Accession

Date = Date Accession Tested

GH = Green House Accession Was Grown In

 



Plants = Number of Plants Grown

# INF = Number of Plants Infected

% INF = Percent of Line Infected

T1 - T3 = Plate Number Tissue Sample Was Performed

Status = Final Virus Rating of Accession

V. APPENDIX 1.  INDIRECT ELISA PROCEDURE

        Fill plate with sample, any virus (Y) will bind to

        the plate.

                                                   Incubate for 1 hour at room temperature, then 





        wash plate.





        Add Agdia potyvirus group test antibody (O),

        Which will attach to any virus present.





        Incubate overnight at 4(C or for 2 hours at room





        temperature, then wash plate.





        Add Anti-mouse IgG alkaline phosphatase 





        conjugate (e).





        Incubate for 11/2 hour at room temperature, then





        wash the plate.





        Add substrate and read plate after 30-45 minutes




        at room temperature.





        Color change from clear to yellow if virus is 





        present.

APPENDIX 2.  SAMPLE PLATE LAYOUT
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	B
	(-)
	(+)
	12
	16
	03
	07
	11
	15
	(+)
	(-)
	B

	B
	B
	(-)
	(+)
	12
	16
	03
	07
	11
	15
	(+)
	(-)
	B

	C
	02
	05
	08
	11
	15
	02
	06
	10
	14
	01
	04
	06

	D
	02
	05
	08
	11
	15
	02
	06
	10
	14
	01
	04
	06

	E
	01
	04
	07
	10
	14
	01
	05
	09
	13
	17
	03
	05

	F
	01
	04
	07
	10
	14
	01
	05
	09
	13
	17
	03
	05

	G
	B
	03
	06
	09
	13
	17
	04
	08
	12
	16
	02
	B

	H
	B
	03
	06
	09
	13
	17
	04
	08
	12
	16
	02
	B


Figure 1: Sample Plate Layout for Phaseolus and Pisum.  

B 
= Blank

(-) 
= Negative Control

(+) 
= Positive Control

1 - 40 
= Sample 

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	XX
	XX
	XX
	XX
	XX
	XX
	XX
	XX
	XX
	XX
	XX
	XX

	B
	XX
	B
	(-)
	(+)
	09
	12
	15
	18
	(+)
	(-)
	B
	XX

	C
	XX
	02
	(-)
	(+)
	09
	12
	15
	18
	(+)
	(-)
	24
	XX

	D
	XX
	02
	04
	06
	08
	11
	14
	17
	20
	22
	24
	XX

	E
	XX
	01
	04
	06
	08
	11
	14
	17
	20
	22
	23
	XX

	F
	XX
	01
	03
	05
	07
	10
	13
	16
	19
	21
	23
	XX

	G
	XX
	B
	03
	05
	07
	10
	13
	16
	19
	21
	B
	XX

	H
	XX
	XX
	XX
	XX
	XX
	XX
	XX
	XX
	XX
	XX
	XX
	XX


Figure 2: Sample Plate Layout for Lactuca.  

B 
= Blank

XX 
= Empty Well 

(-)
= Negative Control

(+) 
= Positive Control

1 - 24 
= Sample

VI. APPENDIX 3.  BUFFER FORMULATIONS1

IMPORTANT: when in this lab you are responsible for replacing buffers if they are emptied during your work - DO NOT expect someone else to do your work.

VII. PBST BUFFER (ELISA Wash)




store on counter for 1-2 months

1. Dissolve in distilled water {labeled DD H2O}  to a final volume of 10 L

recipe








source

 

	80.0  g
	Sodium Chloride
	Sigma#      S9625                        500g

	11.5  g 
	Sodium Phosphate-dibasic anhydride
	Sigma#      S0876                        100g

	2.0  g 
	Potassium Phosphate-monobasic
	Sigma#      P5379                        100g

	2.0  g
	Potassium Chloride 
	Sigma#      P4504                        500g

	5.0  g
	Tween-20 (Polyoxyethylene-sorbitan Monolaurate)
	Sigma#      466905                           1L


      = 44ml.

2. adjust pH to 7.4.

VIII. SAMPLE EXTRACT / GRINDING BUFFER



store on counter for up to 1 month

1. Dissolve in distilled water {labeled DD H2O} to a final volume of 2.0 L

recipe








source


	3.18 g
	Sodium  Carbonate
	Sigma#      S2127                       500g

	5.86 g
	Sodium Bicarbonate
	Sigma#      S8875                       500g

	 20.0 g
	Polyvinylpyrrolidone (MW = 24-40,000)
	Sigma#      PVP40T                      1 Kg


2. Adjust pH to 9.6
IX. IgG/CONJUGATE BUFFER





store refrigerated for 3-4 weeks only

1. Add to 500 ml of PBST Buffer - ELISA Wash - very important DO NOT make with water-causes positive dye reaction with all cells on plate

recipe








source


	1.0  g
	Egg Albumin - in freezer
	Sigma#      A5253                        250g

	10.0  g
	Polyvinylpyrrolidone (MW = 24-40,000)
	Sigma#      PVP40T                      1 Kg

	0.1  g
	Sodium Azide2-Used as Preservative @.02%
	Sigma#      S2002                         25g




preservative to deter bacteria
2. NOTE: Anti-Mouse IgG Alkaline Phosphatase Conjugate is added at 10 μl/ml before use.

Sigma# A5153
1ml btl

Mouse IgG conjgate (generally order 3 btls)

X. SUBSTRATE BUFFER





store on counter for up to 1 month

1. Dissolve in distilled water {labeled DD H2O}  to a final volume of 500 ml: 


recipe








source

	48.5ml
	Diethanolamine
	Sigma#      D8885                   1 Kg btl.


2. Adjust pH to 9.8-very important – use 18Molar HCl
3. NOTE: p-Nitrophenyl Phosphate is added at 1mg/ml before use. For 20ml use .02 g., refer to 

   directions on how to use weigh-    

   paper on scale

Sigma#
4-Nitrophenyl phosphate disodium salt hexahydrate BioChemika, for enzyme 

immunoassay, ≥99.0% (enzymatic) 
1 Protective equipment should be worn when mixing buffers.

2 Sodium azide may react with copper or lead plumbing to form highly explosive metal azides.  

Upon disposal of solutions, flush with LARGE AMOUNTS OF WATER.  

Source for needed ingredients.

AGDIA 1-800-622-4342

customer #591001

1) Anti-body

2.5 ml btl.
CAB 27200/5000
coating antibody anti-Potyvirus Group (POTY)

Sigma 1-800-325-3010

customer #49477231

1) Conjugate (buffer)
1 mg btl.
A5153 Anti-Mouse IgG Alkaline Phosphatase conjugate (generally order 3 btls.)
2) Tween® 


500 ml  
P1379-500mL
Polyoxyethylenesorbitan monolaurate 100%
3) Di-ethanol amine

1 Kg btl.

D8885

4) Sodium phosphate
500g


S 0876
   dibasic anhydride

5) NPDSH


1 g btl.
S 104-0
   
4-Nitrophenyl phosphate disodium salt hexahydrate

6) Sodium chloride

1Kg
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S9625-1KG
7) PVP polyvinylpyrolidine
1Kg


PVP 40T-1KG 

8) #CLS982016-72EA
mfr. no. Corning, 9820-16
O.D. × L 
16 mm × 100 mm
capacity 
VWR 1-800-932-5000

account / customer #2934417  (get better prices)

· rubber VWR pipet filler (3 ball) 
Black

53497-0009
From Central Stores:
latex gloves



@(box
)



aeroduster



@(can
)

#6350



hand cream



@(tube)

#1667

lg. Kimwipes



cs 


#48323


ELISA tubes



5 pk


#50106


(in cs of 10)





yellow stickers


pk of 1000

#43586

orange stickers


pk of 1000

#42099

full spectrum light tubes

@(bulb)

#24671
special order 


F40T12 Spectra light (Bio4992-EL-7)

corn broom



@


#

time tape



@roll


#3930


sink & counter protector

@foot


#2235


Items from other sources

paper towels



Kleenex

Appendix 4.  Virus Elimination flow chart

XI. PART I  


  Plant seed in containers

(
“T-1”
Test plants in groups of three at first trifoliate stage

(
“T-2”
Test individual plants from infected groups

(
<10% infection


(
Discard infected plants


(
“T-3”
Retest plants at blossom/pod-set stage

(
Grow plants to harvest, label seed ‘BF’ and send to clean & storage

=============================================================

XII. PART II


  Plant seed in containers

(
“T-1”
Test plants in groups of three at first trifoliate stage

(
“T-2”
Test individual plants from infected groups

(
Greater than 10% infection


(
Separate healthy and infected plants &

1) grow healthy plants, labeled as ‘PBF’, and 

“T-3” Retest plants at blossom/pod-set stage

2) grow infected plants IN ISOLATION and harvest seed from plants individually

(
PART III
Plant a selection of seed from each parent (5-10 seed)

                             (
                             (     

                             (                                                    

(
Test seedlings and select 1 healthy individual = progeny from each parent.


(
“T-3”
Retest plants at blossom/pod-set stage, and
Grow out to harvest, label seed ‘2BF’ and send to clean & storage

=============================================================

‘PBF ‘ & ‘2BF’ seed to be combined and labeled ‘BF’ for the line in STORAGE

1)
= healthy plant

2)
= infected plant
Laboratory Housekeeping

IMPORTANT: If you use this lab you are responsible for the washing of the “dishes” that you have used – DO NOT expect someone else to do your work.

1) ALL glassware & pipet tips are washed, sterilized & re-used in procedures.  Therefore, keep up with “the dishes”. 

a. test tubes – in racks

b. flasks – alone on try

c. pipet tips – in beakers

2)  After use, drop glassware into pan of water with small amount of Hyponox detergent

a. use brush to clean any material from test tubes

b. rinse WELL with clear tap water

c. rinse again with DI water {labeled ‘DI H2O’} – Important DO NOT use the DD water for these tasks
3)  After use, rinse aspirator flask with DI water {labeled ‘DI H2O’} and invert on paper towel to dry for next use.
a. drop used pipet tips into beaker with tiny amount of detergent

b. after use, empty wasg solution and rinse thoroughly with tap water, then

c. RINSE well with DI water {labeled ‘DI H2O’} before autoclaving

d. Put into storage containers 
4)  Put all cleaned “dishes” into the cart and when needed, run them through the autoclave – this would be when there is sufficient load to warrant use of the aforementioned. 
5)  Using the AUTOCLAVE
i. Put top valve on “off”
ii. Turn on red valve (beneath) & set top valve to “dry”
iii. When jacket pressure (right gauge) gets to ~10#, load autoclave shut & clamp
iv. turn upper lever to “sterilize”
v. let inside pressure rise to ~12 # (left gauge) & run 
1. ~ 2 hours for “the dishes”
b.  to turn OFF

i. shut off steam – red knob

ii. let inside pressure drop for about 10 minutes

iii. then turn upper lever to “exhaust”

iv. after ~1/2 hour open & cool 

6)  Sweep & dust the lab @least 1Xweek due to lack of filter in the duct work above/near the door.  If filters have been found – change at routine intervals

7) Run the eye wash for 1 minute weekly

8)  Keep entire lab clean & check monthly for need supplies, ie. paper towels, chemicals, reagents, lab supplies like plates, Kimwipes, air dusters, etc.

9) Make sure there is sufficient {labeled DD H2O} DDI water after each use – if not, turn on ionizer – see switch on front: 

10) Keep log of activities & accessions tested regularly – enter into computer

11)  Using the Barnstead Glass Still
a. NOTE: Due to leakage at the water intake, follow this protocol – turn on lever for water flow, immediately turn on still & press start.**
b.  Make sure water is on both to the DI water & the cooling water

c. Check to see there are no kinks or twists in hoses

i. replace any hoses at a timely interval that appear worn or stressed enough that they do not remain round

ii. check hoses on other faucets, too, for wear & stress

d. Flush the system really well – if not used for a while

e. Turn on power switch

f. Press the “distill” button – make sure that water is flowing through and that the system is operating at full potential

g.   It will take a couple of hours for each tank to fill

i. when switching bottles, make sure that it is tight so water does not siphon out of cap

h. keep enough water on hand to make buffers, etc.

i. **IMMEDIATELY after use turn off water lever & the still 
12)  Regular service of items in lab
a. the vacuum pump for extraction of antibody from plates should be serviced each year – the WSU shop can do this

b. the Pipetman pipetters should be calibrated each year
i. EMBRYO RESCUE LAB OPERATIONS
Protocol for ER
revised 9-4-08
· Agarose methods

	EQUIPMENT
	SOURCE, other information

	tea balls
	mesh are best

	sandpaper 
	med-fine grit

	scalpels
	

	tweezers
	both fine & medium tip

	95% alcohol
	for burner & sterile technique

	70% alcohol
	for spray bottle

	flame source
	(I use an alcohol burner)

	sterile water
	

	sterile petri dishes
	I use glass so can re-cycle

	small kem-wipes
	

	dissecting scope & light
	

	culture vessels-# C-905 (25ct)
	PhytoTechnology Labs, Shawnee Mission, KS 66282-3481; (913-341-5343); www.phytotechlab.com

	agarose, cell culture tested
	Sigma   #A9915

	
	

	
	


1) Prepare agarose-see recipe

2) Nick seed (use sandpaper or a very small cut with the scalpel) and place seed into tea ball.

3) Hang the balls on the rim of a 200 ml beaker and put under a stream of running water, so the tea balls are suspended in the running water.

4) "Wash" the seed for 24-36 hours (this is sort of a trial & error here as some seed requires the longer soak).  I've found that domestic P. coccineus, P. vulgaris, etc. need the shorter time, but "wild" beans require the longer time.  THIS REMOVES FUNGAL AND OTHER SPORES THAT MIGHT HAVE MUCILLAGINEOUS COATING FROM THE SEED.

5) After the soak, remove the seed from tea ball and put them in sterile distilled water in the sterile petri dishes.  THIS KEEPS SEED HYDRATED BEFORE DISSECTING OUT THE EMBRYOS.

6) In laminar hood, under dissecting scope, using sterile technique: 

a. remove seed coat

b. carefully dissect out embryo from cotyledons-discard cotyledons

c. place embryo on media in culture vessel-you may want to make a small hole in agar and insert the radicle into the media

d. replace lids and label vessel with accession identity

(I spray the platform of the dissecting scope with the 70% alcohol and wipe 

with kem-wipes between seeds.  I try to keep the embryo hydrated at all times-this entails working with a bit of water on the platform while you are dissecting the embryo)

7) Place containers with embryos under lights

8) After third trifoliate appears, transplant plantlets into sterile soil

9) After plantlet is established in soil and 5-6 trifoliates appear, transplant into pots in greenhouse

· hormone methods    
Recipes
Media, Phaseolus Embryo Rescue Program

modified Knop’s agar

1.5% agar (this is soft enough to permit insertion of embryo, but it will not sink into the agarose)
1) In >1000ml flask

2) add 500 ml DD water

3) add  

	compound
	amount

	agar
	15.0 g

	CaNO3
	  0.5 g

	K2NO3
	  0.4 g

	K3PO4
	  0.4 g

	MgSO4
	  0.4 g

	FeSO4
	  0.4 g


4) add 500 ml DD water, washing down sides of flask

5) add stir magnet 

6) **place on stir / heat plate and, while stirring,

7) heat to boiling

8) WATCH CAREFULLY-solution boils over easily-and boil until solution is no longer cloudy, < 1 minute.

9) remove magnet and pour into culture vessels-to desired depth

10) Autoclave 

11) remove from autoclave and refrigerate until used

** a microwave may be used to heat agar—time must be determined by user

70% ethanol recipes

500ml 95% ethanol + 135 ml DD H2O = 70%

1000ml 95% ethanol + 1270 ml DD H2O = 70%

Chemicals for Embryo Rescue Program

SIGMA 
Product Name: Agarose 


Product Number: A9915[image: image10.wmf]

A9915

 

 Comments: 1 Kg; powder, cell culture, tested, Insect cell culture, tested Solubility, water,1.5%, with heat

TISSUE CULTURE LAB AUTOCLAVE OPERATION - use autoclave in Plant Path lab

Keyboard entry:

1.  

Steps:


1.
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**3 tubes every other hole                                            4 tubes this end





Time tape for tube identification








24 tubes





24 tubes





Time tape for tube identification





24 tubes








_1362479811.unknown

_1362479813.unknown

_1362479814.unknown

_1362479812.unknown

_1362479809.unknown

_1362479810.unknown
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_1362479808.unknown
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