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HortScience 34(5):902—903. 1999. (DAP) and subsequently grown in a polyethyl-
ene film—covered greenhouse at Clemson Univ.

TI m | ng Of G | bberel | | n e + following standard cultural practices (Miller,

1992). Plants were grown from 23- to 25-cm-

. diameter case-cooled bulbs in a planting mix

Be n Zyl ad e n | n e S p I’ayS I ﬂf| U e n CeS composed of 3 pine bark: 1 peat: 1 vermiculite
(by volume). Plants were spaced»2Q0 cm

Efﬁcacy against Foliar Chlorosis and  and were fertilized at each watering with a

. . . mixture containing 20N-4.4P-16.6K at 200
mg-LtN, alternated with calcium nitrate plus

Plant Helg ht In EaSter LI Iy potassium nitrate at the concentration of 200
. - . mg-L*each of N and K. All plants received
Anil P. Ranwala'®and William B. Miller > full_natural sunlight in the greenhouse. A
Department of Horticulture, Clemson University, Clemson, SC 29634-03éfpoint temperature of 22/26 (vent/heat)
. . . N . was used during the experiment, with daytime
Additional index wordscytokinin, flower longevityLilium longiflorum postharvest temperatures occasionally rising to°Z7.
physiology, senescence Two days after receipt of the plants (33

Abstract The effects of Promalirid [PROM; 100 mg-Leach of GA,, and benzyladenine DAP), 0.5 mg ancymidol (A-Rest; SePRO
(BA)] sprays on leaf chlorosis and plant height during greenhouse production of ancymidol- COrP- Carmel, Ind.) was applied to each potas
treated (two 0.5-mg drenches per plant) Easter lilied {lium longiflorum Thunb. ‘Nellie & 300-mL substrate drench. A second
White’) were investigated. Spraying with PROM at early stages of growth [36 or 55 days ancymidol drench at the same rate was applied
after planting (DAP)] completely prevented leaf chlorosis until the puffy bud stage, and 4 d 1ater. At 36, 55, 80, or 90 DAP, plants
plants developed less severe postharvest leaf chlorosis after cold storage’@ for 2 weeks. were sprayed with 100 mg*ieach G’%” and
When PROM was sprayed on plants in which leaf chlorosis had already begun (80 DAP),BA from OPROM' The spray solution con-
further leaf chlorosis was prevented during the remaining greenhouse phase and duringt@ined 0.1% Tween 20 (polyoxyethylene sor-
the postharvest phase. PROM caused significant stem elongation (23% to 52% tallerthanb'tan monolaurate) as a surfactant. The entire
controls) when applied 36 or 55 DAP, but not when applied at 80 DAP or later. The plantwasspray_ed to run-off, and control p'?”ts
development of flower buds was not affected by PROM treatments. Although PROM Were sprayed withwater plus surfactant. Height
sprays applied at 55 DAP or later increased postharvest flower longevity, earlier applica- of plants sprayed on 35, 55, 80, and 90 DAP
tions did not. Chemical names used\-(phenylmethyl)-1H-purine 6-amine (benzyladenine, averaged 12.6, 25.9, 37.3, and 45.8 cm, re-

Q- -a-(D- _5-pvrimidi ; spectively. While the volume of spray applied
BA); a-cyclopropyl-a-(p-methoxyphenyl)-5-pyrimidinemethanol (ancymidol). per plant was not measured. more volume was

applied per plant on the later dates simply
Leaf chlorosis during both greenhouse forcef both Easter (Han, 1997) and Oriental hybridhecause the plants were larger.
ing and postproductionis along-standing probilies (Lilium cv. Stargazer) (Ranwala and At the puffy bud stage (90 DAP), plant
lemin Easter lilies. Gradual yellowing, whichMiller, 1998). The ingredient that preventsheight, the number of chlorotic and senescent
progresses from basal to upper leaves, isl@af chlorosis is GA,, not BA, as commercial leaves, and number of flower buds were re-
common disorder and can result in significanproducts containing only GA (e.g., ProVide, corded. Plants were then stored in the dark at
reduction in market value. High levels ofAbbottLaboratories) are as effective as PROM + 0.5°C and relative humidity 70% to 75%
growth retardants, low phosphorus nutrition(Han, 1997; Ranwala and Miller, 1998). Foliarfor 2 weeks, followed by transfer to a 22
early termination of fertilization, and root rotsprays of PROM at 25 mgor greater at the postharvest evaluation room with environ-
diseases allinduce leaf chlorosis during greempuffy bud stage prevented postharvest leahental conditions as described earlier
house production (Jiao et al., 1986; Prince anchlorosis in Easter lilies (Han, 1997). During(Ranwala and Miller, 1998). The number of
Cunningham, 1989; Tsujitaetal., 1978, 1979)postproduction, PROM prevented initiationchlorotic or senescent leaves was recorded at
Recent studies have indicated that foliaof leaf chlorosis as well as further progressio-d intervals. A leaf was considered chlorotic
sprays of PROM (GA, plus BA; Abbott of leaf chlorosis already initiated (Han, 1997)if >20% of the leaf area was yellow. Each
Laboratories, North Chicago, lll.) can prevenfrom a commercial standpoint, treatment earlffower was tagged as it opened, and the date of
postproduction leaf chlorosis and senescendéethe crop (before plants are spaced) would ksenescence was recorded when the petals
desirable. However, the feasibility of usingstarted wilting and became discolored. Flower
PROM during greenhouse production to prelongevity of a plant was calculated by averag-
vent both greenhouse and postharvest leafg values for the first five flowers to open.
Received for publication 19 June 1998. Accepteghlorosis has not been evaluated. Possible All data were subjected to analysis of vari-
for publication 2 Feb. 1999. Use of trade names dogwoblems associated with earlier applicatiomnce (ANOVA) using a completely random-
not imply endorsement of the products named ndp the greenhouse could include: 1) short durazed design with eight replicates (plants) per
criticism of similar ones not named. This researclion of protection against leaf chlorosis; and 2)reatment. Percentage data were arcsin trans-
was funded by grants from the American Florargromotion of stem elongation, causing excedormed before ANOVA. Duncan’s multiple

Endowment, the Easter Lily Research Foundatior),. : ]
and The Ered C. Gloeckner Foundation. Additionar V€ plant height. range test was used for mean separation.
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Van Wingerden International, Asheville, N.C., andplant height and leaf chlorosis in ancymidol Average leaf number per plant was 79.
chemical donations from Abbott Laboratories, North(growth retardant)-treated Easter lilies; and 2Lhlorosis began in the basal leaves of control
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defrayed in part by the payment of page Chafgegostproduction quality and longevity. ally progressed upward throughout the re-
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(e.g., 80 DAP), it prevented further chlorosisTable 1. Effects of timing of a single PROM (100 mgdach GA,; and BA) spray during greenhouse
(Table 1). Similar observations have been forcing of ‘Nellie White’ Easter lilies. All plants were treated with ancymidol (0.5 mg/plant) 33 and 47
reported in greenhouse Easter lilies by Heins d after planting (DAP). Plant height, percentage of chlorotic or senescent leaves, and number of flower
etal. (1996), where chlorotic leaves decreased buds were determined at the puffy bud stage. Flower Iongev_lty was determlned durlr_1g a postharvest
from 28% (ﬁo PROM) to 10% when PROM evaluation phase following 2 weeks of storage®&@.4ach value is the mean for eight replicate plants.

(100 mg-LY) was applied 60 d after emer- Plant Chlorotic or Flower

gence. In that study, PROM was more effectime of PROM height senescent leaves No. of longevity

tive in preventing leaf chlorosis when appliedpplication (DAP) (cm) (%) flower buds (d)

at 60 d after emergence than at 30 or 90 d. No PROM 450¢t 1la 5.8a 6.0c
Although early applications of PROM sig- 36 68.5a Oc 5.8a 6.2¢c

nificantly reduced or prevented leaf chlorosi f’gg '2 g E gg Z ?-g g

during greenhouse forcing, they stimulate 0 (puffy bud) 458 ¢ 12a 6.0 2 oa

stem elongation. At the puffy bud stage, plants , — - _
sprayed at 36 or 55 DAP were significantIyZMea” separation within columns by Duncan’s multiple range Rest)(05).
taller [z52% (23.5 cm) and 23% (10.5 cm),
respectively] than nonsprayed plants (Table
1). Applications at later stages (80 or 90 DAP),
however, did not increase plant height signifi-
cantly.

Our data indicate that the effects of whole-
plant foliar sprays of PROM on stem elonga-
tion are greatly influenced by timing. Since
most stem elongation is completed by the
puffy bud stage, PROM applied at that time
should not increase stem height substantially,
and this has been reported for both Easter and
Oriental hybrid lilies (Han, 1997; Ranwala
and Miller, 1998). In contrast, Heins et al.
(1996) observed only a slight increase (2 cm)
in height in plants treated with PROM even
when both upper and lower leaves were treated.
In that study, plants were grown pot-to-pot,

—1F— No Promalin
50— 36 DAP
—®— 55DAP
—4&— 80 DAP

90 DAP

40+

30

% Chlorotic or senescent leaves

X e 0 T T T T T T
which would have caused additional elonga-
tion of control plants. 0 2 4 6 8 10 12 14 16
When plants reached the puffy bud stage, Days in postharvest room

they, together with a set of plants sprayed 2 h

prior to cold storage (90 DAP), were cold-Fig. 1. Effects of timing of a single PROM spray during greenhouse forcing on leaf chlorosis in Easter lilies
stored at 4C for 2 weeks. Plants that received during postharvest evaluation. All plants were treated twice with ancymidol (0.5 mg per plant at 33 and
no PROM rapidly developed leaf chlorosis 47 d after planting). Plants were sprayed once with PROM (100 hegith GA,; and BA) on the date
during the postharvest phase (Fig. 1). Al- indicated. At the puffy bud stage, plants were cold stored@tfdr 2 weeks. Plants were then held at
though plants sprayed with PROM at early 22°C for postharvest evaluation. Data are mezagvertical bars) of eight replicate plants; if no bar
stages (36 or 55 DAP) developed some is shown, it falls within the dimensions of the plotting symbol.

postharvest leaf chlorosisg%), the extent of

chlorosis was much lower than in nonsprayednd BA) to prevent leaf chlorosis induced paclobutrazol and ancymidol on growth, flow-
plants (>40%). Plants sprayed later (80 DAPJuring greenhouse production. However, ex- ering, leaf carbohydrate and leaf senescence in
or at the puffy bud stage (90 DAP) developegessive stem elongation limits the use of this ‘Nellie White” Easter lily Cilium longiflorum
chlorosis in the greenhouse, but <3% addioncentration of PROM at early stages of _Thunb). Scientia Hort. 30:135-141.

tional chlorosis developed during postharvegjrowth. Possible alternatives to avoid stenfYler. V\fl'_B' éggg' EaStsr alndé‘yb”d lily produc-
evaluation. _ e_Iongation may be to: 1) use lower concent_ra}srir:?erj'T.:,S.1 aird l\fg.sbu?]rrtmi?mghva%r.eigag. Produc-
PROM sprays did not affect number oftions of PROM that prevent leaf chlorosis 1 and storage factors influencing quality of
flower buds (Table 1), and in contrast to thg¢Han, 1997), but may not cause stem elonga- potted Easter lilies. HortScience 24:992-994.
findings of Heins et al. (1996), we observed ntion; and 2) apply PROM only to foliage on theranwala, A.P. and W.B. Miller. 1998. Gibberel-

deformed flowers in PROM-treated plants eitower part of the stem. lin,,, benzyladenine, and supplemental light

ther in the greenhouse or during postharvest improve postharvest leaf and flower quality of

evaluation. Although PROM sprays at later Literature Cited cold-stored ‘Stargazer' hybrid lilies. J. Amer.

stages¥55 DAP) increased postharvest flower _ _ Soc. Hort. Sci. 123:563-568.

longevity, early applications (<55 DAP) did Han: S.S. 1997. Preventing postproduction leaf yefFsujita, M.J., D.P. Murr, and A.G. Johnson. 1978.

not. We have observed similar increases in lowing in Easter lily. J. Amer. Soc. Hort. Sci.  Influence of phosphorus nutrition and ancymidol
122:869-872. on leaf senescence and growth of Easter lily.

postharvest flowerlongevity when PROMWaSging ‘R D., T.F. Wallace, and S.S. Han. 1996. Can. J. Plant Sci. 58:287-290.

applied to ‘Stargazer hyb”d_ lilies at the puffy GA.,.., plus benzyladenine reduce leaf chlorosigsujita, M.J., D.P. Murr, and A.G. Johnson. 1979.

bud stage (Ranwala and Miller, 1998). of greenhouse Easter lilies. HortScience 31:597. Leaf senescence in Easter lily as influenced by
The present study indicates the feasibility (Abstr.) root/shoot growth, phosphorus nutrition and

of using PROM spays (100 mgteach GA,, Jiao,J.,M.J. Tsujita, and D.P. Murr. 1986. Effectsof ~ancymidol. Can. J. Plant Sci. 59:757—761.
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