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IN'l'RODUC'rION 

The common root knot nematode Heterodera marioni (Cornu) Goodey, 
II 

(forirerly called~· radicicola (Gruff) ler) is a constant menace 

and hindrance to the gro er of susceptible varieties of orn&TJental 

nursery tock in the lighter, andier oils of the south. The nurserJ-

rnan must guard against introduction of nematodes in "lining out" nursery 

stock and in barn yard manure eing added to his fi lds.. There is 

alway: the probability of nematodes gettine into his fields from vehicle 

heels and on tools which have been used in known nematode areas and 

then in nematode-free areas and also by water running from one field 

to another . Uursery stock that contains nematodes is of no value and 

quite often the cost of destroyin the stock and eradicating the nematodes 

has been so great that the nurs0 ryman has abandoned the land rather than 

trying long rotations to free the soil of the nematodes. 

Hot ater treatments of nursery etoek can be used by some growers 

who have large amounts of stock that is infested.. It has been th 

purpose of this study to extend our knowledee of the species and var-

iet:.es of nursery stock that can be treated nth hot ater at a 

temperature high enough to kill root knot neniato es without in ·uring 

the plant tissue. 

1y interest i...'1 the problem of nem tode control bee.an while 

working with the nurserymen an g:reenhouoe growers of Okla.lioma. as 

nursery inspector for the Oklahoma. St te Depart nt of Agriculture. 

1 hen stock is found that has to be condemned and destroyed it es 

one want to find ways and means of salvagin that stock so that 

growers may not have such e;reat losses. 
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LITER TURE ru:vrm 

The determination of the highe t temperature that flowering plants 

can tolerate for short periods without showin injury or death was first 

sueeested t o Sachs (186L) on account of the wide discrepancies between 

the accounts of travellers and naturalists vtho had from time to time 

noted plants erov1ing in very hot soil about hot springs and fumaroles . 

He used small potted plants of Nicotia.na rustica (tobacco), Cucurbita 

pepo (pumpkin) , ~ ~ (corn), iimosa pudica (mimosa), Tropa.eolum ma.jus 

(nasturtium) , and Brassica. napus (rape) , placing them in hand- reeulated 

i. cnba.tors with glass doors and holding them at predetermined temperatures 

for various p riods of titie . .All species stood te eratures of l,9°-51°c . 

:nthout harm but none stood a temp~rature over 51°c. over 10 min . without 

severe injury or death. 

Illl'!lersion in water at L90-s1oc. killed the plants, however . Sachs 

(186L) made no attempt to explain this. A possible explanation mig,ht 

be that transpiration cooled the plants and he poor conductivity of a:ir 

allo,ed the stems and leaves in the incubator to remain a little cooler 

than the indicated air temperature whereas they would quickly come up 

to the water temperature. 

One of the most strikine point in all these studies has been the 

suddenness ith wr...ich the death point has been reached. Bel the critical 

temperature the plant continues to exiut without the faintest suggestion 

of injury. Raise the temperature a !"err deuees and almost immediately 

injury becomes clearly apparent . Illert (1923) , Callander (1924), and 

especially lepeschkin (1925) working l'lith more refined methods , dealing 

in some C&'3es nth sincle cells and particularly choosing species in 

hich death is m.arked by a definite color change , have thrown :ueh light 
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on the reasons for the sudden death at the thermal death point and the nature 

of the change that takes place. 

Prirlarily it. i due to the coagulation of the albuminous substance 

within the cell• a proce s that in its chemical a"peets is not unlike an 

explo ion, in that it is exothermic - heat is g;lven off' - and in that its 

rate does not conform to the van't Hoff - Arrheniu 1 that the speed of 

chemical reaction is doubled for each 10°c. rise in temperature, for the 

temperature effect instead of doubling beeo es twenty-five to eighty t es 

more rapid, as in the case of ti sues of the three nowering plants, 

Tradescantia, cabbage., and beet, tested by Collander (1924) . For these 

three species the t required to kiJ.l the cells ·as 46-252 min. t 

So0c. , 44 min. for Trade canti and 3-S min. for cabba,e and beet at 

55°C., h min. for Tradescantia and a few seconds for cabbage and beet at 

6o0 c. 

other plant worked with to determine injury or death were: 

.;:;)peci s of llaximwn 
~lants te!!!E· oe . Injury Observer Notes 

Pea (roots) 45 :Death Leitch (1916) l 

Lilac : 50 :Death : Clum (1926) Thermocouple 
Privet : 50 t Mo injury : Clum (1926) Thermocouples 
Fuchsia :48-$0 :Death . Clum (1926) . Thermocouples . . 
Iris 50 : Heat carJ<er : Harvey (1923) . Thermocouples • 
our cherry 51 :Burning : Blackman and : Int. thermo-. . :Uatthaei (1905): couples • • 

Tobacco :49- 51 :No injury : Sachs (1664) . Incubator • 
Pumpkin, corn :49-51 :No injury : Sachs (1864) . Incubator . 
ioosa :49-51 :No i njury : Sachs (1864) . Incubator . 

Nasturtium :49-51 :?10 injury . Sachs (1864) • Incubator • . 
Rape :49- 51 : o injury Sachs (1864) . Incubator . 
Tobacco :Over 51 :Injury to death . Sachs (1864) : Incubator . 
Pumpkin :Over 51 :Injury to death: Sachs (1864) . Incubator . 
Corn :Over .51 :Injury to death . Sacha (1864) Incubator • 
Yimos :Over 51 :Injury to death . Sachs (1864) . Incubator • . 
ll turtium :Over 51 :Injury to death : Sachs (1564) • Incubator . 
Rape tOver Sl :Injury to death: Sachs (186h) . Incubator • 
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Byars and Gilbert (1919) have shown that immersion of four-inch 

pots of infested soil in boilin" wat<'.r for five min . killed all root 

knot nematodes concerned, that the a~plication of three lit rs of boiling 

water to eight-inch pots o:f similarly infested soil gave identical 

results, and that the application of boiling ater t the rate of seven 

gallons per cubic foot of infested soil practically eliminated the root 

knot ne atode and fungi from shall benches. 

In reviewing the work done on thermal death point of Heterodera 

marioni in relation to time, Ho hino and Godfrey (1933) determined that 

the minimal periods of time required for killing the larvae, at the 

different te peratures in degrees Centigrade, are: 40°, 2 hours, 7 .5 

min. • 7 .5 min.; L1 °, 45 rnn. !: 5 min. ; h2°, 22 .S min. !: 2 .5 min.; 

43°, 7.5 min. t 0 • .5 min. ; h4°, 5 min. 52.5 sec. t 7.S sec.; 45°, 4 min. 

52.5 sec.! 7.5 sec . ; h6°, 3 min. , 52.5 ec. ~ 7.5 sec.; 47°, 2 min., 

52.5 sec.~ 7.5 sec. ; 48°, 57.5 sec.! 2.S sec.; 49°, the same; 50°, 

52.5 sec. t 2.5 s.c.; 51°, 6.5 sec.* 0.5 sec.; s2°, 1.s sec. t o.s 
s c.; 53°, 1 sec. 

The minimal periods for killing the eggs of this nematode are: 

40°, 4.5 days t o.5 days; 41°, 33.5 hours t 0.5 hours; 42°, 3. 2s hours 

! 0.25 hours; 43°, 95 min.t s min.; 44°, 47.5 min.! 2.s min. ; 45°, 

14.5 roin . ~ o.5 min. ; 46°, the same; 47°, 10.5 min.+ o.s min.; 48°, 

6.S in. t 0.5 .z::d.n.; 49°, 4.25 n. ~ 0.5 min.; 50°, 3.5 min. t 0.5 

min.; 51°, 1.5 min . t: 0 • .5 min. ; 52°, 45 sec. t: 15 sec.; .53°, 37.S sec. 

t: 7.5 sec.; 54°, 5 sec. t 2.5 see.; S.s°, the same; S6°, 4 • .5 sec . 

5 o 5 C'.'Qo t 0. 5 sec.; 7, 2. sec. :t 0. 5 sec. ; ;;,,v, l sec. 

These temperatures and tirue periods are exact for the killing of 

the two stages of the nematode. It is necessary, of course , that the 



organisms reach the specified temperatures and that they be maintained 

for the necessary period before the killing is attained. The lethal 

temperatures are much lower than those co only employed in practice 

when it is desired to destroy nematode infestation in the soil or in 

dormant plant tissues . It will continue to be necessary to employ 

higher temperatures than those specified in order to obtain penetration 

of the necessary temperatures to the points in the soil or other medium 

in which the nematodes are actually located. 

Latta and Yerkes (1939) used roses of four types in their tudies; 

Ulrich Brunner (hybrid perpetual) , Ume . Jules Bouchet (hybrid tea) , 

Lady Hillingdon ( tea) , and Golden Salmon ( polyantha) • The plants 

were treated at 46.100. and 47 .7°c. for 20-2.5 and .30 min. The results 

show that all treatments were injurious in some degree . The injury 

was most evident in the cambium. layer of the roots which showed dis­

coloration in varying degree from slight browning to a very dark 

color accordin to the duration and intensity of heat to hich they 

were subjected. Subsequent growth was retarded in direct proportion 

to the visible c bium injury. From the results it as concluded 

that under the condition of their experi nts the rose would not 

tolerate the reco . . nded treat ent of 47. 7°c. for 30 min. nor even 

similar treatments of considerable l~ss severity. Nearly all the 

plants T<ere killed by immersio ... of 25 and JO min. duration at 47 . 7°c. 

The 20 min. period at 47 .7°c. and all those at 46.1°c. caused more 

or less injury to the ca biwn layer, with variation in rrovth 

response from sli ht retardation to severe stunting. 

Godfrey (1923) found that dasheens can be treated for 40 min. 

in ater at 5o0c. without injury to the tubers. This temperature 
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will control root knot nematodes. 52.2°c. will injure the tubers. 

Whittle and Drain (1935) have publi hed a list of ornamentals 

cla.soif1ed according to their degree of susceptibility to r-oot knot 

nematodes. 

Bruhrer, Cooper and Steiner (1933) and Tyler {1941) have compiled 

a. long list of plants resistant or tolerant to root knot nematodes. 

According to Cheste.r and Cress (1939), black locust seedlings 

were treated at temperatures of 46.6°0. to 54.4°0. for periods of 5, 

4 0 4g a,O· 500 f 12~ and 30 min. duration. Temperatures of 7.7, .o. and or 

30 min., ~8.8° and 50° fo r 12 min., and 50° for 5 min. gave complete 

control of nematodes wi t h.out in .jury to the trees. The 30 min. heat­

ing at 48.8° ould probably be most sa.ti f actory sinee it allows wider 

margins for errors in temperatur e control during the treatments. The 

5 and 12 min. treatment s would be less expensive but would require 

more accurate temperature control. 

Tilford (1940) , wor king with peonies, found there is a wide 

varietal difference in react i on to hot water treat ment a t 47.7° 

to 50°0. for 30 to 45 min. Treatments that are noninjurious to 

the roots do not completely free t hem of nema todes. Very little 

difference in growth of healthy and disea sed plants could be noted 

over a period of eight years. 
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MATERIALS AND ETHODS 

The nursery stock used 1n this experi ent was obtained from three 

Oklahoma nurseries, namely: Johnson's Landscape Nursery, ituskogee; Durant 

nurser.r, Durant; and Conard and Son Nursery, Stigler. 

Plants from Johnson and Durant nurseries contained nematodes while 

plants from Conard and Son Nursery were nematode fre. Plants were 

inspected visually for root knot nematod falls . Random plant galls 

were checked microscopically for live nematodes. Ttis was don by tearing 

the gall apart and placing the female nemat-Ode on a microscope slide in 

a drop of d1.stilled water and observing under the medium p er lens. 

An attempt was made to acquire stock not more than 2 to 3 feet tall. 

This stock was all pruned to about half its original height, tied in 

bundles of ten and ashed to remove all dirt and foreig11 material. 

The open top ·ater tank used to treat the plants was made of heavy 

galvanized iron reinforced with 211 x 811 lumber around the top, bottom, 

and at the corners ,ith a drain at one end at the botto • It measured 

46 x 1611 x 20" having a capacity of 63. 7 gallons . 

The tank as mounted on blocks with a Bunsen burner underneath 

to supply heat when necessary. Hot ater was added to the top of the 

tank by rubber hose connected to a hot ater p. Under conditions 

of th.is experiment the hot ·ater from the tap had a temperature of 

6o0c. so cold ater had to be mixed to maintain the proper temperature. 

Each variety of plants infested with ne todes were divided into 

three groups . Roots of each bundle were sub rged and tempf'..ratures 

maintained at 48°c . and 49°c. for JO min. The check group was not 
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treated. Plants re removed from the tank and allowed to drain and 

planted in 6" pots and placed in the greenhouse . All pots in the 

ereenhou e ,ere placed in a. large metal. pan in order that the green­

house vmuld not become infested ith ne atodes . Tomato, pepper and okra 

seed were sol':n in each pot as indicator plants. 

Due t.c cool greenhouse temperatures and slow development of nematode 

galls on indicator plants, plants were allewed to erow fifty- three ~s 

be.fore removru. fro1C1 the pots and examination. As each plant was removed 

from the pot th roots ere carefully ashed and examined for nematode 

ealls and injUT".f to cambium ti su€ . All plants containinc gall ere 

er..ar.rl.ned micro2copically to dvterraine if nematodes were alive. 

All varieties of plants not infested ,vith nematod~s ere divided 

into thrf1e groups .. The group used as check plant"' were planted directl y 

in the fiel • 1'he other two eroup. were treated for JO min. at 48.,0c. 

and h9.5°c. and planted in the field. 
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EX PER :TAL D T ft DISCUSSION OF RESULTS 

Th nursery st.oek u ed in these tests has not been reported in the 

literature as having been submitted to hot water treatments. Data are 

not available as to temperatures these plants will st.and and not show 

damage to the cambium. Temperatures of 48° and 49°C . (118.4° and 

120. 2°F . respectively) for JO min. were used for plants listed in 

Table I because of results obtained by Chester and Cress (1939) in their 

work with black locust, Robinia pseudoacacia L. .All of these plants 

were infested \'fith nematodes at the time of treatment. 

Greenst . forsythia , Forsythia viridissima Lindl., treated at h8°C. 

did not show a.ny- injury .fro the treat nt . All plants de some growth, 

so ma.de much faster growth than others , but all w re owing when the 

test was discontinued. Indicator plants, tomato, pepper and okra, did 

not show nematode galls or nematodes within the tissues . 

Greenste forsythia treated t 49°c. hawed some injury. Three of 

the plants died without budding, two plants budded then died, and ten 

plants withstood the temperature and put out normal bud.8 and folia • 

The plants that died showed dLcoloration of the cambi .area and slough­

ing off of the epidermis of the roots . Injury was confined to areas that 

were submerged in hot water . The g ll were de.stroyed and had begun to 

dee~ when plants were removed from th pots. Indicator plants in the 

49°C. treatment did not show nematode galls wit~h the exception of one . 

This was probably due to soil or water splashine from a eh ck pot. 

orrow honeysuckle , Lonicera .morrowi A. Gray, treated at 48°c. 

showed so injury.. One plant did not develop at all while the other 

two made very good crowth. Non tode galls were toun on arr:, of 

the roota of the indicator plants . 
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Morrow hone s cklc, "b-e.ated t h9°c. showed s injury but all plants 

were al.iv • One pltmt did not bud but the c as creen and the other 

e ood grar,t ... The indicator plants did not show any 

ne :tode alls. 

Shrubalthea, Hibiscus spiacus L., tre ud at h8°c. sb.o;t considerable 

injury. 11 plant sh ed inj to cambium area in the to of d:Ls-

colored spots; ten of the plants died while the other five e good 

gc:mtb. Secondary roote for d fr roots only sliehtly damaged from the 

heat. lndic tor plants did not show any n . tode galls. 

Shrubalthea tr ated at l.i9°c. showed high rcenta of damage to 

the cacbium area and to the epidermi o! the roots. ill plants died. 

tany of th root.8 ere slougbin~ off badly when the plants ware removed 

om the pots. The indicator plants did not show' the presence or tode 

galls. 

The .forsytJ4.a,. h0:1eysuckle and hrtlbal thea pl· ts used as cheeks 

s ed n :tode g ls on the in cater plan s in eo.eh pot. Each plant 

as exa.Y!rl.ned !'or :todes m.aroscop1c ly ~ after bein 

the pot. !iJ tode in ml ta· 0£ dev lo nt were found in both 

the pl t root and roots of the indicator plants . 

ill plan s 11 ted in Table II re tree !rom nematoo.e mt tre t d 

at 40.5° an li9.S°C. (ll9.)0 and 121.l°F. respectively) for JO. min. to 

determine ii' ~ ould survive the e temperatures :, hich are higher 

than the thermal death point o:r root knot 

ur ln'"ivet, ligust amurense Carr., did not stand heat treatments 

at either temperature. Both temperatures cause discoloration of tM 

caab area. 
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Apple, Malus .:!2•, did not tolerate heat treatments . The cambium 

area was badly discolored. 

Berry plants, Rubus spp., including boysenberry, y01mgberry, and 

raspberry did not survive heat-treatment. The cambium area in each 

species as badly darn.aced by heat. All check plants died but examination 

did not shoir in ·ury to cambium as in treated plants . 

Buttcrflybush, Buddleia davidi Franch., did not ithstand heat 

treatment. Plants showed serious iniury to the cambium area. 

Deutzia, Pride of Rochester, Deutzia scabra Thunb. , could not be 

heat- treated successfully. Temperatures that will kill nematodes 

destroyed the cambium tinsue . 

Flowering Quince , Chaenomeles lagenaria (Lois) Koidz., was killed 

by heat treatments . A large area of the ca..-,bium tissue was discolored. 

Fortune forsythia, Forsythia suspensa fortunei Rehd., was slightly 

resistant to heat injury but not. sufficiently to ~ar·rant treatments on 

a commercial basis. 

Grapes , Vitia !.£• , could be heat treated without injury to the 

plants . All plants treated m e very good f rowth. 

'ookorange, Philadelphua coronarius l ., was slightly resistant to 

heat tr a.tment but cambium injury was too great to warrant troa.tment. 

Peach, unus parsica (L. ) Batseh., could not stand hot ater 

treatments at either temperature used in this e,x.periment. Both 

temperatures caused plants to start growth then die due to injury to 

the cambium tissues. 

Pussy willow, Salix discolor ,!uhl . , did not tolerate heat treat­

ments . Treatments caused large areas of the cambium tissue to be 

discolored. 
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Sbrubalthea, a.s moderately res stant to hot 

water treatment. Th~re was some injury to the cambium tissue but the per­

cent survival was high eno gh to arrant treatment. The group of pl.ants 

gave much better results than those used in Table I . This is due in 

part to the ge of the plants used and in ethod of e.rowing after treat­

ment. 

Tatarian honeysuckle, Lonicera tatariea L., was slightly re istant 

to heat treatment. Some plant stood treatment at either temperature 

but not enouch to arrant large-scale tre tment • 

,eigela, Weigela florida. Sieb. and Zucc . , was injured by heat treat­

ment to such an extent thn.t treatment can not be recommended • 

. 1st.aria, istaria floribunda DC, w highly resistant to heat treat­

ment. All plants treated withstood the temperatures and made very good 

g:rowth .. 



Table I. Ei'fects of heat treatment on certain nerna:tode-1.nfested orna.ment,al plants. 
Tf=1mpr:>.rature of hot water' for 30 min. e.xpcsure. 

~~~-----------------~--~--------------------~--~----~~~~--~~~--~----~~~~---: l1D0c.. ; L.s,0 c. : Check 
f"' : :}fom2.toctes l ! i u~~m.atodes 'i : ii~ematodes 
: l : on : ; ; on : : ; on 
: Alive : Dead . = Indicator : Alive : Dead : Indicator : Alive : Dead ; Indicator 
: . r : : 'S • .a . : I : 

f~orsyt.!-:,1,~, Crm0rn:.rtem: 15 ; 0 1 0 : 12 1 3 ; l i 13 : 0 : 1.3 
~or~ov.r ~ i-i.~r~0ysuckl€ 1 ~ : . 1 ; 0 : .3 ; 0 : 0 : l : 1 1 2 
.:ihrttba.Lt,1e~ : ;:; : 10 t O : 0 1 15 : 0 : 9 : 6 : 15 

'!'able II. Effectii of heat treatment on healthy plants of various types of m:irsery stock. 
Temperature of hot wator for .30 min .. ox-posure. 

~--~~~~--~ ..... ~~~~~~~-.--~--~~~~~~~~~~~~ .... ~~ ........ ~~--~------~--~~----~~~~--~ .... ~------~----~ --
LM3.,0c. :: 119.30°F.. • 49.5;oc. = 121.10°F •. .. Check 
: : Started t 3 1 Started : : ; · Started : 
• • th.en • • • then • • • then • 
• ~ fi " • ~ ••• 

1 Alive: died r D-0ad; Alive: died I Pead ; Alive; died ; Dead 
Amur Fd:vct , 1 : 0 t 9 ; 0 ; 0 : 10 : S : 0 ; 5 
Apple : 0 t O : 10 : 0 : l t 9 : 4 : 5 : l 
Boysenberry , 0 : 0 ; 10 :' 0 : 0 : 10 : 0 : 0 : 10 
Butt.erfl~rbush : 0 : 0 ; 10 : O : 0 : 10 : 6 : 4 : 0 
Deut.zia, Pride of ; l ; 0 z 9 : 0 : 0 : 10 : 10 : 0 : 0 

Rccho,:::tt.er : : : s : : f : 

• • 1-'lowerinc ()1i:nce 
Forsytbia, !•'orb.me : 
Grape 
trockorrmgc 
Pouch 

t 

Pus~;y \'tillcn,; : 
R.aspbE:irry t 
Shrubalthea t 
Tatarian Honeysuclcle; 
'Weieela : 
1.'Jistaria : 
YouJ1gbe1•ry : 

1 
2 

10 
J 
0 
0 
0 
7 
3 
2 

10 
0 

l 

: 
; 
r 
: 
: 
: .. 
• 
: 

: 

0 
2 
0 
2 
8 
0 
0 
0 
0 
0 
0 
0 

" . 
: 
: 
I 

s 

t 

t . . .. . 
t 

I'.} ,, 
6 
0 
5 
2 

10 
10 
3 
7 e 
0 

10 

: 
: 
: 
:. .. • 
t 

i 
; 

: 
: 

0 
4 

10 
0 
3 
l 
0 
7 
2 
0 

10 
0 

: 
: 
: 
i 

• : 
: 

I 

i 
I 

# 

0 
0 
0 
0 
6 
2 
0 
0 
0 
0 
0 
0 

: 
: 
: 

= i 
: . .. 
: 

: 
: 
: 

10 
6 
0 
0 
l 
7 

10 
3 
8 

10 
0 

10 

r: .,, 
: 6 
i ;1.0 
; 4 
I 6 
: 0 
: 0 
: 10 

10 
: $ 
s 10 
: 0 

t 
; 
: 
: 
i 
: 

' : 
I 
J 

• . 

3 
0 
0 
3 
4 
6 
0 
0 
0 
0 
0 
0 

; 
t 

: 
! 

: 
: 

. ·• 
: 
: 

2 
2 
0 
3 
0 
2 

10 
0 
0 
5 
0 

10 

t: 
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Ornaraental nursery stock containing nematodes was subjected t.o 

temperatures or 48° and 49°t. for JO min. to dete-,rmine if ca.ch variety 

co,ild wi thstf'u1d enough heat to destroy the rmma.t.odes yet re.main viable. 

G;i:-eenstem forsythia., formrthia viridissi:ir-:a, and Uorrow honeysuckle, 

Lonicera morrovd, were resist.ant to the heat treatment. Shrubalthea, 

Hibiscn.s s:vriacus, proved t-0 be somewhat SU$Ceptiblc to heat injury. 

CTnarsieni,al nursery stock susceptible to, but .free from nematodes 

tfas tre:ated at tc:m.pro:'aturaEi of h8 .;,'° and M1 .5°c.. for 30 rllL"l. to determine 

if each variet)~ would remain viable when treated at n teJnperature 

above the thermal death point of nflmatodei;:i. Grape, Vi tis ~·, and 

1·:istaria, V:istaria flo:rihunda, proved to be highly res::1.stant to each 

temperature. Sh:·ubal thca, hibiscus. gyr1.acus wtSs moderately resistant~ 

The perce.ntn.c;e cf survival was enough to warrant t.rea.tment. 

Atm:u:· p:d vet, Lirustrnm amurensa; apple,, Mal us ~·; boysen:ber!'}'", 

Rubu.::i -5: .. ; buttcrflybush, Buddleia davicli; deut,zia, Pride of Rochester., 

Deu.tr:1ia sea.bra; flowerin(~ quinee, Chaeno:meles lar;enaria; li'ortune 

forsythia, Fors;c;'"thio. suspensa fortunei; mockorange, Philadelphus 

coronarius.J peach, P:runus persicn; pussy ·tallow, Salix discolor; 
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