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I ih The objectives of this study were to deter-
I m paCt Of a H Ig h P hOSp horus Fertl I IZGI’ mine the long-term effects of reduced fertil-
izer application and the use of a low N, high P

and Timing of Termination of and K fertiizer in the fall on reproductive

performance and flower longevity of a hybrid

Fertilization on Flowering of a Hybrid  Prasenopsisrenia
Moth OrChld Materials and Methods

. 1 Twenty-month-old (from the time of seed
Yin-Tung Wang _ _ ) . sowing) PhalaenopsisTAM Butterfly seed-
Department of Horticultural Sciences, Texas A&M University Systewgplants of flowering size were transplanted

Agricultural Research and Extension Center, 2415 East Highway 83, Weslacoyly April into 1.75-L (15.2 cm diameter

TX 78596-8399 and 14 cm tall) plastic pots containing 80%

fine-grade Douglas fir bark and 20% Cana-
Additional index wordsPhalaenopsismoth orchid, floriculture, potted flowering plant, dian sphagnum peat (by volume). The me-
mineral nutrition, flower longevity dium was amended with 1.5 kg powdered

. . ) . dolomitic limestone and 0.5 kg of Micromax
Abstract. An experiment was initiated to determine the effect of a low N, high P and K (a micronutrient source; Grace-Sierra, Milpitas,

fertilizer applied during the flowering season on a hybrid moth orchid PhalaenopsiSAM  Calif.) per m. Plants were grown in a green-
Butterfly Blume.). On 1 Sept., plants of flowering size receiving N, P, and K at 100, 44,house with a maximum photosynthetic photon
and 83 mg-L=%, respectively, from a 20N—8.8P-16.6K soluble fertilizer were given N, P, andf|yx (PPF) of 300pmol-nr2stand given N, P,
K, at 30, 398, and 506 mg-t (high P), respectively, at each or every fourth irrigation. and K at 100, 44, and 83 mg:Lrespectively,
Control plants continued to receive the 20N—8.8P—16.6K fertilizer. The high P treatments, from a water-soluble Peters 20N—8.8P—16.6K
regardless of the frequency of application, had no effect on the date of emergence of theertilizer (0.5 g-L%; Scotts, Inc., Marysville,
flowering stem (spiking), anthesis, or flower size. All plants treated with the high P Ohio) at each irrigation with municipal water
fertilizer had fewer flowers (15 to 19) than the controls (24 flowers). Continuous applica- that had an electrical conductivity of 1.4
tion of adequate N appears to be more important than low N and increased P for optimal ds.mt. On 1 Sept., the uppermost leaf on each
flowering. In a separate experiment using the same hybrid orchid, terminating fertiliza- plant was marked for later determination of
tion completely on 1 Sept., 29 Sept., or 27 Oct. or when the flowering stems were emergingew leaf production.
(1 Oct.) reduced flower count £19 vs. 24). Flower longevity was reduced by 12 d when  High P and K fertilization Treatments
fertilization was terminated on 1 Sept. Flower size was unaffected by any treatment in\ere initiated on 1 Sept. The high P and K
either experiment. Discontinuing fertilization prior to late November reduced flower fertilizer was prepared by mixing 0.25 g of
count. Withholding fertilization for extended periods resulted in red leaves, loss of the Ca(NQ),-4H,0 and 1.75 g of KKPO, in 1 L
lower leaves, and limited production of new leaves. of water. This solution provided 30 mg N (2.14
mmol-L%), 398 mg P (12.6 mmol+t), 506 mg
Orchids are a specialty crop and they are For many years, Douglas fir bark from theK (12.9 mmol-Lt%), and 42 mg Ca (1.06
produced mainly by people who have learnetbgging industry on the Pacific coast of themmol-L™) per liter. Peters 20 N-4.4P-8.3 K
by experience. In the past, the market fodnited States has been the primary mediuriertilizer contains=12% urea as its N source,
potted orchids was primarily limited to hobby-for growing orchids in pots. Although Batchelorwhereas the low N, high P and K fertilizer does
ists and people with higher income who could1993) recommends a high nitrogen fertilizenot contain urea. Plants received either con-
afford them. In recent years, use of orchidgsuch as 30N-4.4P-8.3K) during early protinuous high P (PP) or the high P fertilization
particularly the hybridPhalaenopsisas pot- duction phase, followed by a high P fertilizerfollowed by three irrigations with municipal
ted flowering plants has increased dramatprior to flower initiation in early fall to im- water (PW). Controls continued to receive the
cally, with a 50% increase in value from $47rove reproductive growth, no research haBeters fertilizer at every irrigation. Plants were
million in 1996 to $70 million in 1997 (U.S. been conducted to support this recommendatrigated atirregular intervals, depending upon
Dept. of Agriculture, 1998, 1999). A signifi- tion. weather conditions. At each irrigation, 240
cantincrease inthe production of potted bloom- Phalaenopsisorchids planted in pure fir mL of fertilizer solution was applied to each
ing orchids is expected in future yearsark do not grow as well as those grown ipot. A single plant in a pot constituted an
(Cosgrove, 1997). improved media that promote leaf growth an@éxperimental unit and treatments were repli-
Flowers ofPhalaenopsiorchids are ex- flower production (Wang, 1995; Wang andcated 20 times in a randomized complete-
tremely long-lasting, staying in bloom for 4Gregg, 1994). Orchid roots are sensitive tblock design. This high number of replications
months or longer (Wang, 1997), making thenhigh salinity, and water high in dissolved saltsvas deemed necessary for increased precision
ideal pot plants. As the price has droppetends to injure the roots (Wang, 1998), parand accuracy because of the use of seedling
steadily, more people have started purchasirigularly in media containing peat, which alsgplants.
potted blooming orchids. However, more inppromotes growth (Wang, 1995). Since high Termination of fertilization Fertilization
formation is needed for the development of &ertilizer rates are needed during the warmvas terminated either by date at 4-week inter-
standard production procedure to follow forspring and summer to promote vegetativeals (1 Sept., 29 Sept., 27 Oct., or 24 Nov.) or
producers who do not have much prior expegrowth, reduced fertility may be needed in thdy developmental stage [at first spiking (no
rience growing potted orchids . early fall to avoid root injury due to limited or flower primordia), spikes 10 cm in length
no vegetative growth and reduced nutrienfpartial initiation of flower primordia), or at
I uptake during the cooler period of the yearthe opening of the first flower]. Fertilizer was
?ece"t’)‘ﬁd for p;ghcatlon 91979A“ﬁ- 1998-”Accept?oheducing the rate of fertilization or terminat-withheld from each plant when it had reached
tor publication 22 Mar. 1999. The excellent ass'Sé'ng fertilization completely near the end of theits designated developmental stage. Only mu-
ance of Lori L. Gregg is greatly appreciated.Th . . L . . )
cost of publishing this paper was defrayed in part bzrodqctlon cyc_le improves the_postprodu_ct|0nn|C|_paI water was a_pplled following the termi-
the payment of page charges. Under postal reguié€eping quality of poinsettiaE(phorbia nation of fertilization. Plants that continu-
tions, this paper therefore must be hereby markgeulcherrimaWilld.) (Biernbaum et al., 1992; ously received the Peters fertilizer served as
advertisemensolely to indicate this fact. Nelland Barrett, 1986). However, the effects ofontrols. A single pot represented an experi-
Professor. E-mail address: yt-wang@tamu.edu similar practices on flowering of potted or-mental unit and treatments were replicated 25
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times in a randomized complete-block desigmproduced in states with warm climates (U.Sadverse effect on flower countiialaenopsis
Dates of spiking and opening of the firstDept. of Agriculture, 1998). (Table 2). The results of this study indicate that
flower, flower diameter, total flower count, = Terminating fertilization completely on any maintaining a relatively high concentration of
and leaf number were recorded for each plardate or at any stage of development had né fertilizer before and after spiking until near
The date on which the first flower started tampact on the date of spiking and anthesis a@rompletion of floral bud initiation is crucial to
wither was recorded for determining floweron flower size (Table 2). All plants flowered sustaining the initiation of floral primordia,
longevity. Data were subjected to analysis dbetween 9 and 17 Jan., with flowers averaginggsulting in a high flower count.
variance and Tukey'ssp was used for mul- 10.5 cm in diameter. Discontinuing fertilizer  That the size of the first flowers on inflo-

tiple range mean separation. application in September and October reducagscences did not change in either experiment,
flower count (Table 2). Flower longevity wasregardless of reduced nutrient application, is
Results and Discussion reduced more when fertilization was discontather surprising. Nutrients in the lower leaves

tinued on 1 Sept. than when discontinued latemay have been remobilized for production of
Neither treatment PP nor PW affected th&Vhen fertilization was terminated during theflowers. Since flower size near the tips of the
dates of spiking and flower opening (Table 1)early stages of inflorescence developmeninflorescences was not measured, we do not
However, the low N, high P and K fertilizer, plants had fewer leaves, mainly as a result éhow how discontinuing fertilization at any
regardless of the frequency of applicationabscission of lower leaves, at the end of thistage would have affected the size of such
reduced flower count (Table 1), but did noexperiment. flowers.
affect flower longevity. The PW treatment Using a hybridPhalaenopsi®rchid, Lee Leaves of plants that received no fertilizer
resulted in 10 fewer flowers per plant than diind Lee (1996) found that a flowering stenafter 1 Sept. were less green, with the highest
application of Peters fertilizer at much lowerstarts to initiate its first floral primordium degree of red pigmentation and more abscis-
rates of P and K. In a previous study (Wangvhen itis only 3.5 cm in length. Plants used ision of the older leaves, indicating that they
and Gregg, 1994), as the rate of a 20N-8.6Rhke current experiments started spiking on vere under severe nutrient stress, as described
16.6K fertilizer increased from 0.25 to 1.00ct. By 24 Nov., the flowering stems wereby Mengel and Kirkby (1982). As fertilization
g-L, after over 1 year of application, plants>15 cm in length and most of the flowerwas discontinued at progressively later dates,
bloomed progressively earlier, with increasprimordia should have been differentiated (Le¢his red pigmentation decreased and the green
ing flower counts (Wang and Gregg, 1994)and Lee, 1996). In addition, plants were irriintensified, suggesting increased chlorophyll
On the contrary, Kubota and Yoneda (1994yated infrequently in late fall and the nutrientdevels. Sincd’halaenopsi®rchids have rela-
found in a short-term study that large plantsipplied previously may have stayed in théively few leaves, they must be given proper
given a complete fertilizer from April to Sep-medium for some time following the termina-levels of nutrients to keep the lower leaves
tember did not produce more flowers tharion of fertilizer application. Using peat-basedrom abscising.
those that received the same fertilizer duringnedia, Argo and Biernbaum (1995) found that
April and May, but were not given N betweemutrients in the root zone of container-grown Literature Cited
June and September. _Their extremely Iomoinsettia_r_emgined at acce_ptable Ievelsfor4grgo, W.R. and J.A. Biernbaum. 1995. Root-me-
flower counts, the relatively short treatment after fertilization was terminated. Therefore, “gium nutrient levels and irrigation requirements
period, and the use of sphagnum moss as thiscontinuing fertilization at this advanced  of poinsettias grown in five root media. J. Amer.
sole potting medium may have masked angtage of inflorescence development had no Soc. Hort. Sci. 30:535-538.
possible effects of the reduced N application.
Plants in PP and PW treatments had fewe[r
leaves than the controls (Table 1) at the termi- frequencies (atevery irrigation, PP, or at every fourth irrigation, PW) on performanceledthenopsis

nation of this gxperiment as a result of both  orchids. Flower longevity was recorded for the basipetal first flower on each inflorescence.
slower production of new leaves and the acce!

erated abscission of lower leaves. That in- Flower Total
creased rate of fertilizer promotes vegetativEertilizer Date of: Diam Longevity Leaf flower
growth is well documented (Kubota andtreatmerit Spiking Anthesis (cm) (d) no. no.
Yoneda, 1994; Lee and Lin, 1987; Wang an&ontinuous high N 12 OctYa 23Jan.a 105a 93a 6.5a 25.2a
Gregg, 1994). Wang (1996) determined thatP 6 Oct. a 16 Jan. a 10.7 a 85a 50b 18.6 b
higher concentration of N is more critical tharPW 80Oct. a 15Jan. a 10.8a 85a 45b 15.0¢c

P or K in promoting vegetative growth in a?High N = Peters 20N-8.7P-16.6K soluble fertilizer at 100, 43, and 83*%o§N, P, and K, respectively.
medium consisting of 80% Douglas fir barkP = low N, high P and K fertilizer at 30, 390, and 506 m@tN, P, and K, respectively. W = water with
and 20% peat. no fertilizer.

When moth orchids are grown in pureyMean separation within columns by Tukeyt®, P < 0.05.
Douglas fir bark, applying a fertilizer high in o - _
P in the early fall is recommended to promoté'able 2. Effects of terminating fertilization at various dates or developmental stages on performance
flowering (Batchelor, 1993; Gordon, 1990). Phalaenopsi@rchids. Flower longevity was recorded for the basipetal first flower on each inflores-

However, when plants were grown in the same cence.

mix as the one used in the current study arwkrtilizer Flower

given N at 200 mg-L, P at levels between 22 termination Date of: Longevity Diam Flower Leaf

and 262 mg-t- and K at levels between 152 ata Spiking Anthesis (d) (cm) no. no.

and 332 mg-t! from various soluble fertiliz-

ers, no differences in vegetative growth anq By date

fl ’ ducti b d (W Sept. 30 SeptYa 17 Jan.a 91b 10.7 a 16.0c 41c
ower production were observed (Wangoq gept. 30Septa  13Jan.a 96 ab 104 a 204b  4.8hbc

1996). In the current study, the low N, high B7 oct, 30cta  17Jan.a 97 ab 10.8a 180bc 4.6 bc

and K fertilizer reduced flower count, rather24 Nov. 2 0Oct. a 14 Jan. a 95 ab 104 a 248a 50b

than increasing it (Table 1). Therefore, con€ontinuous 30 Sept. a 12 Jan. a 103 a 10.6a 24.4 a 57a

tinuous application of an adequate level of N By developmental stage

may be more important than increased P foxt spiking 10ct. a 9Jan. a 9% a 105a 19.0b 5.0b

optimal flowering. The concentration of N (3010-cm spike 90ct. a 12 Jan. a 92a 10.4 a 21.0ab 49b

mg-L?) in this high P and K fertilizer did not 1st flower opening 10ct. a 9Jan. a 92a 10.5a 20.8 ab 5.3ab

appear to be sufficient to maintain a high flowefgontinuous 30 Sept. a 12 Jan. a 103 a 10.6 a 244 a 57a

count in the warm climate where this studyThe 20N-8.7P-16.6K fertilizer was used at 0.5'g-L
was conducted. Most pottBthalaenopsiare YMean separation within columns and dates/stages by Tukay'® < 0.05.
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able 1. Effects of continuing high N fertilizer or application of a low N, high P and K fertilizer at various
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