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The effect of different NP levels on the growth dtwiver production ofZinnia elegans L.
were investigated. The experiment was conducteSirath Agriculture University Tandojam
during the year 2007 evaluating six NP levels (1@)+#D+20, 30+10, 30+20, 50+10 and 50+20
g/1.5 nf). Highest NP rate of 50+20 g/1.5 took 50.66 days to emergence of first flower bud,
59.66 days for opening of first flower, 7.33 daife bf flower, 11.33 branches plaht12.66
flowers plant and plant height of 68.22 cm. The NP at 50+105g took 52.33 days to
emergence of first flower bud, 60.33 days to opgrihfirst flower, 6.66 days average life of
flower, 10.33 branches plaht11.33 flowers plart and plant height of 61.31 cm. Zinnia
fertilized with 30+20 g N+P/1.5 frtook 55.00 days to emergence of first flower b6@,33
days to opening of first flower, 6.33 days averéfgeof flower, 9.00 branches plaht10.33
flowers plant and plant height of 53.66 cm. Reduced NP level8G#10 g, 10+20 g and
10+10 g/1.5 rhresulted in considerable negative effect on alghowth and flowering related
parameters of zinnia. There was inverse effectnofeasing NP levels on days taken to
emergence of first flower bud and opening of fiflswver, while linear positive effect of
increasing NP rates on flower life, number of btes and flowers plantand plant height.
However, NP application at 50+10 g/1.5 pnoved to be an optimum level for zinnia flower
production, because differences in almost all trewvth and production related parameters
between 50+20 g/1.5%and 50+10 g/1.5 fwere ststistically non-significant.
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I ntroduction

Zinnia Zinnia elegans L.) is originated from Mexico and considered as a
warm climate plant. The leaves are lance-shapedandpapery in texture, and
height ranges from 15 cm to 1 meter. Zinnia is mugeof 20 species of annual
and perennial plants of family Asteraceae, origgndtom scrub and dry
grassland in an area stretching from the Americauttvest to South America,
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but primarily Mexico, and notable for their solifdong-stemmed flowers that

come in a variety of bright colors. Zinnia leave® @pposite and usually

stalkless, with a shape ranging from linear to @vahd pale to middle green in
color. The flowers have a range of appearances &single row of petals, to a
dome shape, with the colors white, chartreusepyelbrange, red, purple, and
lilac. Zinnias are popular garden flowers, usualisown from seed, and

preferably in fertile, humus-rich, and well-draingail, in an area with full sun.

They will reseed themselves each year. Over 10ivard have been produced
since selective breeding started in thd" ¥@ntury. Zinnias seem especially
favored by butterflies, and many gardeners addiasnepecifically to attract

them.The name of the genus derives from the Gebutamist Johann Gottfried

Zinn (Wikipedia, 2007).

Zinnias have been a favorite of gardeners for ggiogrs, and this interest
has led to the development of hundreds of cultiiraes range of sizes and plant
forms, from spreading, dwarf plants to 4-foot ggarithe graceful narrow-leaved
or creeping zinnia is useful for naturalizing inckogardens, containers, and
hanging baskets. Dwarf plants start at 6 inché&swaile taller cultivars grow up
to 3 feet tall. Narrow-leaved zinnia is used foddlieg or for mass plantings as
edging or filler plants (Kessler, 2008). When wgrbwn, gradually acclimatize
young plants to outdoor conditions for a few web&re planting out after all
risk of frost, 23-30 cm (9-12 in) apart, specialecs needed not to damage the
root system (Stephen, 2004).

In the landscape, zinnias are tolerant of all exeegt, poorly aerated soils
that can cause root rot. Exposure to full sun, @rggant spacing, good air
movement, and avoiding overhead irrigation decréfaseoccurrence of several
diseases including powdery mildew, leaf spots, laacterial blights. With drip
irrigation, the foliage stays dry, and there isu@ztl splashing of disease that can
be spread from leaf to leaf or from plant to plartough tall cultivars of zinnia
are planted for cut flowers, this publication wilcus on zinnias commonly
grown for greenhouse production in either markasfbr in containers and used
primarily as bedding or flowering pot plants (KessP008).

Optimum use of chemical fertilizers for plants likznnia is always
confusing for the common grower. Generally farmdyananure is applied,
because well rotten manure has balanced NP withunaing risk like Urea or
DAP. However, NP in the liquid form can also beaged to produce lush green
foliage and more attractive flowers. Poultry manisralso suggestible for good
zinnia growth, while processed NPK fertilizers &wil application also proved
good results. Slow-release, 12-6-6 fertilizer gisoved promising for zinnia
growth and flowering, while in an experiment abautg N for an area of 100
square feet proved optimum results. According tlo&a(1994) among different
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N levels (100, 150, 200 and 300 kg'hgood plant growth, maximum numbers
of flowers, branches, weight of flowers were obgdirirom the zinnia fertilized
with 300 kg N h&. Bhattacharjee and Mukherjee (1984) recommendeateéNat
20, 30 or 40 kg H§ P,Os at 30, 40 or 50 and 40 at 40 kg ha for flower
production in zinnia.

Zinnias can be fertilized by a variety of sourcg®phen (2004) found that
the poultry manure is the most effective manuredionia to grow taller. The
average height for the nine plants, after 18 daypoultry manure was 52.67
mm. Processed fertilizer (NPK) was the second raffsttive where after 18
days the average plant height was 47.13 mm. Planfsotting soil had an
average height of 43 mm after 18 days, while duthig period the average
height for plants in FYM was 38 mm. To ascertai pinoper combination level
of nitrogen and phosphorus, the study was cartigdooinvestigate the influence
of different NP levels on the growth and flowerio§ Zinnia under agro-
ecological conditions of Tandojam.

M aterials and methods

For this study, the whole plot was properly worleedl leveled for even
distribution of water. Thereafter, the plot wasided into 18 beds measuring
1.50 m x 1.00 m (1.5 i Each bed was separated by developing 30 cm bund,
and these sub-plots/beds were prepared in suchydonae irrigated feasibly
and uniformly. The zinnia seedlings were trans@dmt a distance of 30 cm
between rows and 20 cm between plants. Treatmanltsded NP levels of
10+10, 10+20, 30+10, 30+20, 50+10 and 50+20 g/1°5 The nitrogen
fertilizer was applied in the form of Urea (46%ragen), and phosphorus in
the form of single super phosphate (SSP). Botlfartdizers i.e. nitrogen and
phosphorus were applied by using fertigation methidee flower beds were
kept clean, and a periodical weeds removal practiae carried out to avoid
any possible constraint against the experimentatgss. Thus, all the cultural
practices were performed uniformly in all the beflse observations recorded
on the basis of five selected zinnia plants in esub-plot. The plants were
selected at random and these plants were markeliffeyent labels to avoid
any confusion and mixup of the representative glaiihe observations on
emergence of first flower bud and opening of fitstver and later life of the
flower were cautiously recorded at the field. Thetadthus recorded were
tabulated, and then averages were worked out.sttati analysis of the data
was done to discriminate the superiority of treatmeeans, by employing
L.S.D (Least Significant Differences) test, as pbe statistical methods
developed by Gomez and Gomez (1984) through Mstae@puter package.
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Results
Days taken to emergence of first flower bud

Zinnias receiving NP fertilizers at lowest rate ®0+10 g/1.5
exprienced the emergence of first flower bud ird&gs, followed by NP levels
of 10+20 and 30+10 g/1.5 Twhere the first flower bud emergence was
recorded in 58.00 and 56.33 days, respectivelyil&iwy the increasing NP
levels at 30+20 and 50+10 g/1.5 riurther delayed the emergence of first
flower bud i.e. 55.00 days and 52.33 days, resypalgtiHowever, the highest
NP rate of 50+20 g/1.5 Mmtook minimum number of days (50.66) to
emergence of first flower bud.

Days taken to opening of first flower

The plants fertilized with lowest NP rates of 10+d{.5 nf gave a
maximum number of days (66.00) to opening of fietver, followed by 10+20
and 30+10 g/1.5 fiwhere the opening of first flower was recorded 466 and
63.66 days, respectively. Results further indicated increasing NP levels of
30+20 and 50+10 g/1.5°lelayed the opening of first flower considerafaly t
62.33 days and 60.33 days, respectively. However, highest NP level of
50+20 g/1.5 rhtook lowest number of days (59.66) to openingrsf flower.

Life of single flower (days)

Zinnias fertilized with highest NP level of 50+20Ld nf resulted the
flowers with maximum life (7.33 days), followed ltye NP levels of 50+10
and 30+20 g/1.5 fmwhere the zinnia plants produced flowers with agertife
of 6.66 and 6.33 days, respectively. The planteived lower NP levels of
30+10 and 10+20 g/1.5°nresulted flowers with decreased life of 5.33 and
4.66 days, respectively. However, the lowest NRellesf 10+10 g/1.5
produced zinnia flowers with minimum life of 4.33ys.

Number of branches plant™

The zinnia plants fertilized with highest NP lexafl 50+20 g/1.5 rh
produced significantly maximum number of branchik33) plant, followed
by the NP levels of 50+10 and 30+20 g/1.5, mhere the zinnia plants
produced 10.33 and 9.00 branches planespectively. The zinnias received
30+10 and 10+20 g/1.5 dmproduced 8.33 and 7.00 average number of
branches plaft respectively. However, the lowest NP level of 10/1.5 M
produced minimum number of branches (6.00) plant
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Table 1. Mean values for growth and flower productionZonfinia elegans L. as
affected by various NP combination levels.

Daysto

Daysto  Aveagelife No. of .
Treatments emerge;nce openingof 1¥  of flower branchesper No.of flowers  Plant height
of 1 flower (days plant per plant (cm)
flower bud
T1=10g N+10g P/1.5mM 60.00 a 66.00 a 4.33c¢c 6.00 ¢ 6.00d 38.77f
T2=10g N+20g P/L.5f 5800 ab 64.66 b 4.66¢ 7.00b 8.00 ¢ 42.21e
T3=30g N+10g P/1.5M  56.33 hc 63.66 C 5.33 bc 8.33b 9.33b 45.11d
T4=30g N+20g P/1.5fn 55.00 ¢ 62.33d 6.33 ab 9.00 b 10.33b 53.66 ¢
T5=50g N+10g P/1.5f 52.33d 60.33 e 6.66 a 1033 a 11.33 a 61.33b
T6=50g N+20g P/1.5f  50.66 de 59.66 f 7.33a 11.33a 12.66 a 68.22 a
S.Ex+ 0.3626 0.1427 0.1774 0.3651 0.3549 0.3756
LSD 0.05 1.5240 0.5992 0.7458 1.5340 1.4920 1.5790
LSD 0.01 2.0880 0.8209 1.0220 2.0020 2.0000 2.1630
CV% 3.26 4.56 7.52 10.32 9.04 3.78

Values followed by same letters do not differ sfigaintly at 0.05 probability level.

Number of flowers plant™

Zinnias supplied with highest NP rates of 50+20.5/@f produced
remarkably higher number of flowers (12.66) ptariollowed by the NP levels
of 50+10 and 30+20 g/1.5%mwhere the zinnia plants produced 11.33 and
10.33 flowers plant, respectively. The plants received NP fertilizatsthe
rates of 30+10 and 10+20 g/1.5 produced 9.33 and 8.00 average number of
flowers plant, respectively. However, the lowest NP level of 104/1.5 M
produced least number of flowers (6.00) pfant

Plant height (cm)

Zinnia elegans fertilized with highest NP level of 50+20 g/1.5 grew to
a maximum height of 68.22 cm, followed by NP levets50+10 and 30+20
g/1.5 nf with average plant height of 61.31 and 53.66 aspectively. The
lower NP levels of 30+10 and 10+20 g/1.5 produced plants of 45.11 and
42.11 in height, respectively. However, the loweBtlevel of 10+10 g/1.5 ™
produced least plant height of 38.77 cm.

Discussion

The findings from the present study indicated thathighest NP rate of
50+20 g/1.5 rtook 50.66 days to emergence of first flower 2166 days to
opening of first flower, 7.33 days life of flowet]1.33 branches plaht12.66
flowers plant and plant height of 68.22 cm. The NP at 50+105g took
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52.33 days to emergence of first flower bud, 60da$s to opening of first
flower, 6.66 days average life of flower, 10.33rulaes plant, 11.33 flowers
plant* and plant height of 61.31 c¢cm ; while the lowestPNtevel of 10+10
g/1.5 nf took 60.00 days to emergence of first flower b66,00 days to
opening of first flower, 4.33 days average lifeflofver, 6.00 branches plaht
6.00 flowers plarit and 38.77 cm plant height. There was inverse efiéc
increasing NP levels on days taken to emergencérsif flower bud and
opening of first flower, while linear positive effieof increasing NP rates on
flower life, number of branches and flowers pfaand plant height. However,
NP application at 50+10 g/1.5mproved to be an optimum level for zinnia
flower production, because differences in almoisth& growth and production
related parameters between 50+20 and 50+10 g/d\Bene ststistically non-
significant. These results are further supportedthwy findings of Baloch
(1994) who tested N at the rate of 100, 150, 28300 kg ha and reported
that plant growth, maximum numbers of flower, bfaex weight of flower
and plant were obtained from plant fertilized w&B0 kg N h&. Similarly,
Maynardet al. (2003) studiedinnia elegans and reported that NPK fertilizer
at 10-10-10 can produce the highest cut flowerdyidfrom a study in
Pakistan, Abbaset al. (2004) reported that the highest rates of P and K
fertilizers significantly increased the size anel§hife of cut flowers, while
Gonzalez and Pasian (2004) suggested fertilizatorninnia within 1 week
post-transplant with Peters 20-10-20 at 200 ppmni a 3 week intervals
throughout July. Conducting study in Pakistan, Kbgaal. (2004) found that
emergence of first flower idinnia elegans delayed while number of flowers
plant!, size of flowers and blooming period generally réesed at higher
level of nitrogen, while N application at 20 andd @ot* were most effective
in improving the vegetative and floral charactécwst

In a similar study Khan and Ahmed (2004) reporteat the number of
days before the emergence of first flower decreagtereas the number of
flower per plant, flower size and becoming periadreased with increasing
rates of N up to 10 g/pot and increased and deedeagspectively, with
further increase in the N rate. Similarly, Omah@Q0£2) mentioned that Zinnia
performed best in rich when soil media mixed a hgiosphorous, low
nitrogen fertilizer within the soil, while Ziaét al. (2004) found that the
number of days before the emergence of first flodecreased, whereas the
number of flowers plafitwas increased with increasing N up to 10 g/pot. In
another study in Pakistan, Jawatlal. (2005) evaluate&innia elegans and
concluded that greatest plant height, number dr#tshoots, number of
leaves, leaf area, number of flower per plant, 400-seed weight were
obtained with 30 + 20 + 20 g NPK, while Larg al. (2005) reported that

198



Journal of Agricultural Technologgd010, Vol.6(1): 193-200

maximum plant height (74.50 cm), branches per pla6t50), leaves per
branch (17.75), blooming period (55.00 days), flesveer plant (15.05) and
flower weight (13.25 g) were recorded with the aggtion of 60 g N + 15 g
K,Os/4 nf.

Under similar soil and climatic conditions in Indi&amesh (2006)
concluded that the plant height and the total nuntfebranches plafitin
Zinnia increased steadily with increasing NPK feméir rates, while Knight
(2007) examined N rate at 20, 30 or 40 ki,h&Osat 30, 40 or 50 and 40
at 40 kg ha and plant growth, number of flowers, flower sizedalower
longevity were best with the highest NPK rates. @heve comparison of the
findings of past research and results of the prtesemstigation showed a
concurrence and agreement with the exception ofiZicultivars, which is
obviously a difference in zinnias planted in diffiet parts of the world.
However, in case of all the growth and flower praiin parameters, there
was a similarity for NP application rates and caopsnt production
performance of Zinnias.

Conclusions

It was concluded that there was linear positivectfiof increasing NP
rates on flower life, number of branches per pléiotyers per plant and plant
height of Zinnia elegans, while inverse effect on days to emergence ot firs
flower bud and opening of first flower. However, Npplication at 50+10
g/1.5 nf proved to be an optimum level for zinnia flower guotion, because
differences in almost all the growth and productielated parameters between
50+20 and 50+10 g/1.53were ststistically non-significant.
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