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INTRODUCTION 

The cyclamen mite (Zarsonemus pallidus Banks), has been one of 
the most destructive pests of the gerbera or Transvaal daisy (Gerbera 
jamesoni Bolus) when this is grown as a greenhouse floral crop. The 
economic losses are due not only to the actual crop damage resulting 
from the feeding of the mites but also to the money and labor wasted 
in ineffective efforts that florists have expended toward control. The 
broad mite ( 7’. /atus Banks) also often causes severe damage to gerbera 
and is sometimes associated with the cyclamen mite. 

As one phase of the investigation on the tarsonemid mites, a study 
was made from 1933 to 1937, inclusive. of the mite injury and the 
problem of control on gerbera with particular reference to adaptation 
of treatments to the culture of the crop. 

CULTURE OF GERBERAS AS A GREENHOUSE CROP 

In recent years gerberas have become a widely-grown greenhouse 
crop whose flowers are in increasing demand. The showy, daisy- 
shaped flowers measure in some cases over 4 inches across, and the 
colors of the rays are in many shades of yellow, orange, pink, and red. 
The cut flowers, on 15- to 18-inch stems, “retain their freshness longer 

17The writer is indebted to F. J. Spruijt_and F. 8. Blanton for their cooperation in 
conducting experimental tests and caring for treated plants in the laboratory green- 
house at Babylon, N. Y., and to W. B. Wood for aiding in the vapor-heat treatments con- 
ducted at Washington, D. C., and, among the several florists, to V. A. Frank. Washington, 
WS Cato AE Bopp; ‘Cumberland, Md.. ‘and especially to C. J. Van Bourgondien, Babylon, 
N. ee who cooperated to the fullest extent in carrying out the experimental work at their 
respective establishments. Thanks are due to Freeman Weiss, of the Bureau of Plant 
Industry, for his cooperation in this work. 
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than most other cut flowers, and this quality added to the gerbera’s 
productiveness makes it deserving of the popularity it is receiving. 
The number of plants grown by individual florists ranges from a few 
hundred to 60,000 or more. 

Plants grown from seeds vary decidedly in form or color and 
abundance of flowers, type and ruggedness of growth, and suscep- 
tibility to diseases and pests. The seedlings are usually erown to the 
fiowering stage in pots or the ereenhouse bench, when the inferior 
ones may be recognized and discarded. Each of the selected seedlings 
may be divided annually into three to five plants, and in this manner 
stocks of uniform types may be built up and given varietal names. 
The plants are usually grown in raised ground benches, and, after 
they have flowered continuously from early in the fall until spring, 
they are divided and reset during June and July. The culture durmg 
the remainder of the year is similar to that given carnations except 
possibly for the provision of a shghtly higher { temperature. 

Certain growers have progressed far in the development of many 
superior varieties. ‘Too little time has elapsed, however, for the 
building up of these stocks to sufficient numbers to supply the general 
growers’ demand. Because of this fact many florists are not culling 
cut all the inferior seedlings and are growing many plants of rather 
poor quality. ‘The pest problems are serious on the latter types as well 
as on the improved selections. 

PESTS OF GERBERAS AND THE USUAL CONTROL PRACTICES 

After the period of reestablishment, following the transplanting of 
the stock and of growth after the flowering period, the foliage becomes 
very dense. Under these conditions it is difficult to make thorough 
applications of insecticides to control the several pests attacking the 
fohage and flowers. Certain of these pests, including the whitefly 
Trialeurodes vaporariorum (Westw.), the aphid d/yzus persicae 
(Sulz.), the thrips Hercinothrips femoralis (Reut.), Thrips tabaci 
Lind., and 7. nigropilosus Uzel, and the common red spider, Tetrany- 
chus telarius (1..), are usually held in check by sy ringing, by fumiga- 
tion with eee cyanide, or by spraying with various materials. 
During the summer months, when the plants are becoming reestab- 
lished and the foliage is less dense, the growers attempt so to reduce 
these pests that they can be held in check during the remainder of 
the season. A leaf miner, Agromyza pusilla Meig., is at present com- 
bated by picking and destroying infested leaves, ‘or by spraying with 
derris or nicotine extracts. "This leaf miner is at times heavily para- 
sitized by Derostenus variipes Cwfd. In contrast with their relatively 
successful control of the above-mentioned pests obtained by one or 
more of the methods employed, the florists have failed to control the 
cyclamen mite by these or other treatments. 

Growers have usually mistaken the distinctive injury by the broad 
mite for a disease or cultural trouble, and therefore effective control 
measures against the real cause have usually not been applied. 

Several other species of Zarsonemus mites have been found asso- 
ciated with both the cyclamen mite and the broad mite on foliage of 
gerberas, but are more frequently found on dying or dead foliage, 
or on foliage injured by thrips or the red spider. Judging from 



CONTROL OF CYCLAMEN AND BROAD MITES ON GERBERA 3 

laboratory experiments, these mites do not feed on healthy plant tissue 
and cause no primary plant. i injury. Instead they apparently feed on 
the fungi or other organisms associated with the decay of the plant 
tissue, or on the products of decay. From the standpoint of the 
grower, therefore, these saprozoic species may be ignored. 

INJURY BY THE MITES 

Because the mites attacking gerberas are so small, their presence is 
usually recognized by the plant i injury rather than by finding the mites 
themselves. Both the broad mite and the cy clamen ite injure 
gerberas by feeding on the young foliage and flower parts. The 

Figure 1.—Injury on gerbera foliage by the broad mite: A and B, Leaves fed 
upon on the upper surface while very young, resulting in upward curling; C, 
leaf injured on lower surface when more mature, which caused downward 
cupping; D, normal leaf. 

injured areas on the lower leaf surface become bronzed, and injured 
flowers have part or all of the rays distorted and decolorized. 
Although the broad mite occurs less frequently on the gerbera than 

on other plants, this species, when once established, causes very severe 
injury to both leaves and flowers. Because this mite repr oduces very 
rapidly and builds up to large numbers within a short time, especially 
at high temperatures, all young leaves and flowers appear ‘to be sud- 
denly and severely injured. On the partly expanded fohage the mites 
feed over the entire lower leaf surface which takes on a uniformly 
dirty-bronze color with glazed appearance. Such leaves are readily 
recognized from above by the dull greasy green color and the slight 
erinkling and cupping downward (fig. LG ay On very young leaves 
the broad mite is unable to penetrate the dense pubescence and feed 
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on the lower-surface ; but it injures the meee surface, causing a marked 
dwarfing and an upwar d curling (fig. 1, A, B). The mites swarm 
onto the young flower buds and by feeding on the juices of the young, 
developing rays prevent or oreatly retard their development, leaving 
the flowers an entire loss (fig. ae 

FIGURE 2.—Gerbera flowers with rays decolorized and malformed by feeding of 
the broad mite. 

The cyclamen mite is able to work down into the crown among the 
dense pubescence on the young leaves, where it feeds on the lower leaf 
surface, particularly along the veins. Injury usually consists of small 
bronzed areas along the midrib or of spots between the lateral veins 

FiguRE 3.—TIwo gerbera flowers with rays injured by feeding of the cyclamen 
mite compared with normal flower on right. 

which are visible on the lower surface but not noticeable from above. 
Such injury causes the leaves to roll slightly downward and thus 
affords further protection to the mites as ‘the leaves reach maturity. 
The injury from both species is similar in nature, but that caused 
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by the cyclamen mite is usually less extensive and less conspicuous 
on the fohage. The cyclamen mite breeds more slowly than the broad 
mite and in all observed instances has been less abundant on gerbera. 

The cyclamen mite also moves to the young flower buds and feeds 
beneath the bracts and on the young rays, preventing the normal 
expansion of the latter. It makes little difference whether few or 
many rays on a flower are distorted or stunted by this mite (fig. 3), 
for the destruction of only one or two rays renders the flower unsalable 
or of low market value. 
A comparison of the injury by the two mites indicates that the 

broad mite causes more serious injury to the whole plant, particularly 
in warm greenhouses from late in the spring until early in the fall. 
During the cooler parts of the year it breeds very slowly and so causes 
little or no damage during the winter. On the other hand the 
cyclamen mite breeds during the cooler parts of the year and causes 
damage throughout the flower ing season of the gerbera. The presence 
of the cyclamen mite is usually ‘not detected until the i injury appears 
on the flower. Since this is the marketable part of the gerbera crop, 
the cyclamen mite is undoubtedly the more serious economically. It 
is also the more serious pest because the usual practices fail to control it. 

CONTROL OF THE BROAD MITE 

Experiments? have shown that the broad mite is readily killed by 
dusting the plants with finely ground flowers of sulphur or colloidal 
sulphur, or with prepared dusts containing as little as 25 percent of 
sulphur and as much as 75 percent of inert carrier. This mite is also 
killed by certain other methods, including fumigations with calcium 
cyanide or naphthalene, and by ‘the heat treatment which is used for 
control of the cyclamen mite. These other methods are not recom- 
mended as a control measure for the broad mite on gerberas because 
the low cost and effectiveness of sulphur make that the more economical 
material and because of the high tolerance of the host to sulphur dust. 

Although the mites in either the eg@ stage or the quiescent stage 
e pupae”) are only slightly affected by sulphur, the larvae or adults 
emerging from these stages succumb shortly if sulphur is still present 
on the plants. Therefore only one dusting with sulphur, if not syr- 
inged off the plant within 4 or 5 days, will ordinarily destroy an in- 
festation. In practical tests on gerbera, however, two or three appli- 
cations were usually made at 5- -day intervals to insure that all infested 
parts were reached by the dust or its vapors and the infestation de- 
stroyed. Where infestations occur, applications repeated two or three 
times are recommended as a general greenhouse practice. 

CONTROL OF THE CYCLAMEN MITE 

Florists generally recognize the presence of the cyclamen mite by 
its injury, but the mites (fie. 4) secrete themselves in the many crevices 
in the crown, young foliage, and flower parts, and few are reached 

2 SMITH, FLOYD F. CONTROL EXPERIMENTS ON CERTAIN TARSONEMUS MITES ON ORNAMEN- 
TALS. Jour. Eeon. Ent. 28:91-98. 19385. 
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by applications of sprays or dusts. Such fumigants as calcium cyanide, 
nicotine preparations, and naphthalene have hot proved successful as 
control material because of the inacessibility of the cyclamen mite and 
its great resistance to these chemicals. Because the desirable va- 
rieties of gerberas are propagated vegetatively (by division of crowns). 
the infested plants are not discarded but are carried from year to year 
and are not freed of the cyclamen mite in the regular handling of 
the crop. 

HOT-WATER TREATMENT 

On the basis of experiments with heat treatments as a control for 
the cyclamen mite,? gerbera growers were advised to immerse their 

Figure 4.—The cyclamen mite in its several stages as it occurs in crevices among 
flower parts of gerbera 

plants in water at 110° F. for 15 or 20 minutes, but in two instances 
reports of incomplete control were received. Investigations of the 
methods employed in each case indicated that subsequent to treatment 
the plants were satisfactorily handled to prevent reinfestation, but in 
the treatment itself the plants were closely packed in a slatted crate 
such as is used for shipping lily bulbs, for immersion in water already 
heated by steam to 111° F. at the beginning of treatment. It appeared 
that the closely packed fohage would not. permit rapid enough pene- 

. . . . 5 

tration of hot water to kill the mites during the period allowed. 

3 SMITH, FLOYD F. THE CYCLAMEN MITE AND THE BROAD MITE AND THEIR CONTROL. 
U.S. Dept. Agr. Cir. 301, 14 pp., illus. 19838 
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Thermocouple readings made in crowded parts of the crated plants 
during their immersion showed that the temperature increased very 
unevenly during the 15-minute treatment. In one of three series 
where the plants were very closely packed in the box, the temperature 
among the crowns was 106° at the end of 5 minutes, 108° in 10 min- 
utes, and 109° at the end of 15 minutes. In two other series a tem- 
perature of 110° was attained in 5 to 6 minutes. Figure 5 shows 
the temperatures as averaged for the three series to have been 108.3° at 
the end of 5 minutes and 109.5° at the end of 10 and 15 minutes of 
immersion. These records reveal the fact that the water temperature 
among closely packed plants increases irregularly to the point lethal 

112 

11 | 
110 

109 
108 
107 

106 

) S) iN) 

TEMPERATURE (°F, 

oO ~s 

ei Boe a [eae 

| ial 
| 
| 

+ 

9 ahs 
90 | + ) 
oe G— READINGS AMONG LEAVES IN BOX|] 
= b— READINGS AMONG CROWNS IN BOX] | | 
86 ¢— READINGS AMONG CROWNS AND LEAVES IN Hie ra 

_ sists sical ee » deisel) Cc] 
0123456789101 121314151234 567 89 1011 1213 14151617 181920 
_————oeee—ao; Te OOoO.jOMmRGDG—. VV. 

TIME DURING TREATMENT(MINUTES) TIME SUBSEQUENT TO TREATMENT (MINUTES) 

Figure 5.—Temperature changes occurring among gerbera plants during immer- 

sion in water at 111° F. and also during period following removal from the 

bath when packed in masses in crates (@ and 0) or in thin layers in a screen 

tray (ce). 

to the mites and seem to account for the fact that all mites were not 

being killed. Readings (fig. 5) taken after the plants were removed 
from the bath showed that in certain cases the temperature decreased 

very slowly among the leaves, and this probably accounted for an 
increased amount of plant injury (fig. 6). 

The preferred treatments would permit rapid and even penetration 

of hot water to all parts of the plant occupied by the mites during 

treatment, then rapid cooling subsequent to treatment, to reduce plant 

injury. To meet these requirements a pipe-frame tray was mace, 

covered with wire of 14-inch mesh and equipped with hinged lid, 

pulleys, and rope, so that it could be lowered into and raised from an 

800-gallon vat of water (fig. 7). As many as 600 plants can be 
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spread out in a shallow layer in this tray without packing the foliage, 
and this will prevent the uneven penetration of the heat during treat- 
ment. As shown in figure 5 ¢, a temperature of 110° F. was reached 

Ficure 6.—Normal gerbera leaf (4) compared with one from plant injured by 
treatment in hot water (B). The treated leaf shows necrotic brown areas on 

each side of the midvein. ; 

between 2 and 3 minutes after beginning treatment, among both crowns 
and leaves; and the temper ature decreased more yapidly after treat- 
ment than it did in the treatments in crates (fig. 5, a and 6). 
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Results of tests to determine the length of the hot-water treatment 
required to kill the mites on plants in the wire-mesh tray are given 
in table 1. A high percentage of mites was killed by a 10-minute 
immersion and a complete kill was obtained by an immersion of 15 
minutes or longer. The mites that survived the 10-minute immersion 
were located in pubescence and in folds of young leaves or beneath 
bracts in flowers, whereas those in similar locations were killed by the 
15-minute treatment. Because of injury to certain varieties of gerberas 
resulting from longer immersion, as discussed later, it is not advisable 
to treat them for more than 20 minutes. 

FIGURE 7.—Metal-lined tank, approximately 3144 feet deep, 6 feet wide, and 12 
feet long, outside dimensions, fitted with hand- -controlled steam lines and screen 
tray with cover, used for immersing gerbera plants. 

VAPOR-HEAT TREATMENT 

Control of the cyclamen mite on gerbera by vapor-heat treatment 
was investigated with the available equipment at Washington, D. C., 
and at Babylon, N. Y., and the results are given in table 1. The tr oni 
ment by vapor heat requires a specially ‘constructed apparatus that 
heats the air to the desired temperature by means of electricity or 
steam and at the same time completely satur ates it with moisture. In 
these tests in which plants in thin layers were exposed for periods of 
trom 5 to 60 minutes at 110° F., a treatment for 30 minutes or longer 
gave a complete kill of all mites. A treatment for 60 minutes is pr ‘ob- 
ably advisable because of even greater assurance of a complete lall 
since, as shown in tests with sever: ‘al varieties, only the most tender ones 
are injured even slightly by this treatment. 
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TABLE 1.—Results of tests on control of the cyclamen mite on gerbera by immer- 
sion in hot water and by vapor-heat treatment, Washington, D. C., and Babylon, 
NE Ve OS 

IMMERSION IN HOT WATER 

. Mor- 
ulescent aries ae 

Duration of treatment Adults |, Mor- : mites tality of) Larvae) Mor- | Eggs | Mor- 
at 110° F. (minutes) Tests ae tality of (“ quies- in tality of in tality of : S S pupae’) i Lest adults ante cent test larvae | test! eggs 

est? | mites 

Num- | Num- Num- Num- 
ber ber Percent} Number | Percent ber |Percent ber |Percent 

Re ie tire hyn Eel ae 1 42 3 0 p73] meer | ( Foti Ieee fee | PO pee 
EL ie ae ae Se ee 1 59 2693 iil Res age es Ope any eRe 9 NO Ope ee 
WD age OR ST eo ee ANC SRR 1 135 100. 0 38 100. 0 37 100. 0 328 100. 0 
Dee ae aaa ed laa 2 169 100. 0 60 100. 0 96 100. 0 520 100. 0 
3 ORS See ee eee etki 1 134 100. 0 31 160. 0 25 100. 0 67 100. 0 

EXPOSURE TO VAPOR HEAT 

tee aah ell ya anton SASS eine 1 4Q (O YaSSZPal bere Greece a he ee eek Ne Obs yee ee ee 
Ti OYE a BSN eo Sere Se | 1 76 ator J Ues| [Rens eat cles we Pate Seas Pane 21 902 o4|2se ree es pees ee 

I a eee ey eens at eae Sa | 1 122 PEST (eh oir es aban rR ee ee een us Sar 37 ro bey O ial crt nce al | a ee 

7A) ce ees es pes SCP te BAS 1 110 298. 2 12 100. 0 31 100. 0 196 100. 0 
3 RW a ae etter eae ee 2 198 100. 0 38 100. 0 62 100. 0 357 100. 0 
AO SOSA ee een eee 2 1 204 100. 0 27 100. 0 62 100. 0 226 100. 0 
GO Scat seni So aes 1 108 100. 0 34 100. 0 62 100. 0 219 100. 0 
Untreated checks_______ 2 258 0 61 0 112 0 427 0 

1 The presence of eggs and ‘‘pupae’’ was ignored i in tests where the adults or larvae survived as the surviv- 
ing adults might have laid the eggs, and surviving larvae may have pupated after the treatment. 

2 Survivors were in pubescence of young leaves and i in folds of others. 

PLANT TOLERANCE 

TOLERANCE OF GERBERAS TO HEAT TREATMENTS FOR MITE CONTROL 

In preliminary tests seedling gerberas in 38- to 6-inch pots were 
immersed in water at 110° F. for 10, 15, 20, 25, and 30 minutes. No 
injury was evident on plants immer sed from 10 to 20 minutes, but the 
injury ranged from none to severe on the foliage of plants immersed 
from 25 to 30 minutes. In the case of partially grown leaves (fig. 6), 
injury consisted in the collapse and browning of the marginal tissue 
along the midvein near the base, whereas younger and older leaves 
were - uninjured. Considerable individual variation in the degree of 
injury occurred among these seedlings that were given similar treat- 
ments. This individual variation was shown to hold true for the 
five named varieties of gerbera that were made available for experi- 
mental use (table 2), but all were umnjured by a 20-minute 1mmer- 
sion. Of these varieties the Ruby was the most tender since it was 
slightly injured by a 25-minute Immersion and severely injured or 
killed by a 30- to 40-minute treatment. The more resistant varieties, 
Double Pink, Orange Perfection, and Vesuvius, were slightly injured 
by a 40- minute immersion. From observation on the tolerance of sev- 
eral hundred seedlings and these varieties to heat treatments in a 
commercial greenhouse, 1t would appear that the variety Ruby repre- 
sents the most tender type and Vesuvius the most tolerant. 

01 mee crane ermainaniariabicksas ames 

a 
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TABLE 2.—Varietal difference among gerbera plants in their tolerance to heat 
treatments, Washington, D. C., and Babylon, N. Y., 1934 

IMMERSION IN HOT WATER 

Degree of injury to— 

Duration of 
treatment at | | | 

110° F. (minutes) Ruby Double | Bees raceme | Vesuvius | Seedling varieties 

| 
TAK ie ane As oa ee None._-_--_- INones-: 2 =: INIOTC = 2ote | ne ane PENTON@# = wee None 
(een aac es Ee ar Ome ane me Omran EH Ouse we INGnes=as= Ea doteamss| Do. 
PD eee risers 2 EE Shights= 22 eee Orect as |= —-d0 pegs, Seu ee eS ooloye ee | None, slight. 
(eee sere co a SeVeree=s- |S 22d Or. as Eq Osea Slight2s222|G=2 do___.__.| None, slight, severe. 
AN) Se eee ee ae Sex (ones Slightes-2< ‘Slight CSN | URS en a | Shiehts2 = | 

2 10S Se aa eee ee eee None_____- None-_- > INO MC Eee | ieee Se oe | None___-_-- 
Ay eee acs NE oe Sta el] FS Cj ee ee On ee2 | Sard oussrass Se ea ea eee 
0) EW aes reer a ah Slighteas= Shightesess PeseecG Voymeee ens | sel Suen ei! AL 2 does 
9 ON eee ae Eee Severe. .__|__-do_-__] __do es ope poet 2 [aed orem aes 
TAX Ds sae ls ere | aie Sa | Beem Psea be al resp [at ee a | Slight. 22%. 

Tolerance of seedlings and varieties of gerbera plants to vapor- 
heat treatments at 110° F. indicated (table 2) that a 60-minute treat- 
ment causes shght injury to the most tender variety (Ruby) and that 
a 90-minute treatment caused severe injury or death to plants of that 
variety, whereas a 2-hour treatment causes slight injury to the two most 
resistant varieties (Vesuvius and Orange Perfection). 

TOLERANCE OF GERBERAS TO TREATMENTS FOR CONTROL OF NEMATODES AND 

CERTAIN DISEASES 

In cooperation with Freeman Weiss, of the Bureau of Plant In- 
dustry, United States Department of Agriculture, tests were made to 
determine the tolerance of gerberas to heat treatments alone for con- 
trol of the root-knot aeantode (Heterodera marioni (Cornu) Goodey), 
and also to heat treatments combined with chemical antiseptics to 
prevent dissemination of certain diseases that kill the plants at the 
crown. Dr. Weiss has generously made the results of these tests 
available for inclusion in the present paper. 

In the treatments for control of nematodes one series of tests was 
conducted in December 1933, in which Vesuvius gerberas survived a 
30-minute immersion in water at 118° F. but developed weak new 
growth. Injury was not increased on plants that were immersed 1m- 
mediately after the hot-water treatment for 10 minutes in mercuric 
chloride (1:1000) or formalin (1:200), but they barely survived a 
20-minute Immersion in the same chemicals. In another series of 
treatments conducted on the same variety in May 1934, the plants died 
in most cases, and the few survivors developed weak new growth after 
they had been immersed for 30 minutes at temperatures OtsllGos tse. 
or 120°, 

In other tests with heat treatments for control of mites, antiseptic 
treatments were made in which chemicals were (1) added to the water 
bath in which the plants were immersed for control of the mites. or (2) 
added to cold water in which the plants were immersed for 5 minutes 
immediately after removal from the hot-water bath. Plants of the 
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variety Vesuvius or Incomparable that were immersed for 20 or 30 
minutes in water at 110° F., in which was incorporated glacial acetic 
acid (1:200), formalin (1:200 to 1: 600), or a mixture of formalin 
(1: 400) and acetic acid (1: 200), were either killed or severely injured 
as evidenced by the subsequent growth. Plants were apparently 
uninjured when treated in a bath containing acetic acid 1: 400. 

Following a 20-minute immersion in water at 110° F., plants of the 
variety Incomparable were either killed or, in most cases, were severely 
injured by a 2- minute dip in acetic acid (1:100 or 1:200), formalin 
(1:100), or mercuric chloride (1:1,000). Plants immersed in cold 
dips of formalin (1:200), an organic mercury compound (1: 200), 
bordeaux mixture (4:4:50), or commercial dry lime-sulphur (1: 100) 
were apparently little affected, judging from the ultimate growth 
attained. 
From these tests it 1s apparent that gerberas cannot be safely 

treated for nematode control by immersion in water at 116° to 120° F., 
nor can they be treated with certain common antiseptic chemicals for 
disease control in conjunction with the hot-water treatment for mites. 
Acetic acid (1: 400) in the hot-water bath, or cold dips following treat- 
ment, consisting of an organic mercury compound (1: 200), bordeaux 
mixture (4:4: 50), or dry lime- sulphur (1:100), were among those 
best tolerated by gerberas. 

PROCEDURE IN TRANSPLANTING AND TREATING GERBERAS TO 

PREVENT REINFESTATION 

Tarsonemid mites can be disseminated by brushing infested plants 
or plant remnants against uninfested ones, or by the hands or tools 
when disbudding, potting, or working among the plants. Precautions 

to prevent reintesta- 
tion of the plants 
after treatment are 
essential to obtain 
successful control. 

The essential pro- 
cedure followed in 
the successful treat- 
ment of a large stock 
of gerbera plants 
including 60,000 
flowering size plants 
and many seedlings 
in one range of 
greenhouses was as 
follows: All plant 

5 

8.—Vigorous new leaves growing vertically material was cleaned 
from gerbera plant crowns 10 days after hot-water out of each house to 

FIGURE 

treatment and replanting. be pla nted. wae 

gerberas, manure was added to the soil, and the beds were sterilized 
by steam through permanent lines of buried tile. A heavy application 
of naphthalene flakes was made on the walks, and the ventilators were 
closed for 1 week, or until replanting was started. In preparing the 
gerberas for Seu heeey one group of men dug, cleaned, and divided 
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the old plants, placed them on the large tray in the treating tank 
(fig. 7), lowered them into the water for treatment, and raised them 
from the water at the end of the treatment. to drain off the excess 
water. A second group of men who had not handled the infested 
plants, removed the plants from the tray, carried them in boxes to 
the greenhouse, and planted them in the beds. The men washed their 
hands in the hot-water tank before they handled the treated plants 
if it ever became necessary for them to handle the untreated ones. 
The folhage of treated plants was never permitted to touch the floor 
in the treating room, which was kept free of all litter and was fre- 
quently washed with a hose. The order in which the houses were 
replanted was arranged so that untreated plants were never carried 
through any of those being replanted or being prepared for replanting —-* 

c 

FicurE 9.—View of gerberas in full flower and showing no injury by mites. 

As shown in figure 8, the gerberas are planted in a reclining posi- 
tion with the long-stemmed leaves arranged in one direction. The 
old foliage is damaged less in the cultivation of the beds when the 
planting is done in this manner than when the old leaves are allowed 
to fall in any direction, as they would if the plants were set upright. 

Figure 8 shows the upright new leaves appearing above the reclin- 
ing old foliage 10 days after the plants were treated and replanted. 
The luxuriant growth and numerous flowers and buds of plants 4 
months after they had been treated and planted are shown in figure 9. 
The methodical procedure followed in treating and transplanting the 
large stock of gerberas was rewarded by the apparent elimination of 
the cyclamen mite, and further treatments at the end of the following 
two flowering seasons were unnecessary. 
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SUMMARY AND CONCLUSIONS 

Investigations have been made on the habits of the cyclamen mite, 
the broad mite, and several species of saprozoic tarsonemid mites 
occurring on gerbera plants in greenhouses. 

The broad mite builds up infestations to large numbers and by 
feeding on the foliage causes severe dwarfing and curling of the leaves, 
resembling Injury caused by a disease. Flowers are attacked and the 
rays are aborted and decolorized. 

The cyclamen mite feeds on the foliage and produces bronzed 
patches along the midribs and slight curling of foliage. The flowers 
are attacked in the bud stage and the rays are deformed, the flowers 
being thus rendered unsalable. Although the cy clamen mite causes 
iess conspicuous injury than the broad mite, it 1s responsible for greater 
crop losses to gerbera growers. 
Among the various treatments that are effective against the broad 

mite, dusting the plants with sulphur appears to be the most effective. 
The cy clamen mite has not been controlled by the various sprays, 

dusts, and fumigants applied against it on gerbera. Heat treatments, 
either with hot water or with vapor heat, have been found effective. 
Divided plants immersed for 15 to 20 minutes in water at 110° F., 
or treated 30 to 60 minutes in vapor heat at the same temperature, were 
freed of mites. Failure to secure control by the hot-water treatment 
as employed by some growers was found to be due to lack of uniform 
penetration of heat when the plants were treated in densely packed 
crates. This difficulty was overcome by treating the plants in a large 
tray on which they were placed ina thin layer. 

Considerable differences in tolerance to heat treatments are ap- 
parent among varieties of gerbera. In a_ hot-water treatment at 
110° F., the most tender varieties are injured by a 25-minute immersion, 
while others withstand a 40-minute immersion. In vapor-heat treat- 
ments at 110°, the tender varieties are shghtly injured by a 60-minute 
exposure, while the resistant ones may be treated 120 minutes with 
only shght injury 

In tests to determine whether gerberas would withstand heat treat- 
ments for control of the root-knot nematode, the plants were killed 
or severely injured by 30-minute immersion in water at 116° and 120° 
F. Chemical dips were generally injurious to the plants when apphed 
in conjunction with tr eatment for the cyclamen mite. 

In practical control operations 60,000 plants were successfully 
treated in hot water for mite control. Precautions were taken to 
prevent this material from being reinfested, and no mites or mite 
Injuries were found among these plants during the two successive 
growing seasons. 
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