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Studies on the Effect of Nitrogen ana ihospnorus on the

Growth and Flowering of Chrysanthemum CV. Yellow (Ghrr.

santhemum indicum Linn) IV, Critical Levels of Leal Nutrienrs#

M. VIJAYAKUMAR? and E.G. SHANMUGAVELU*®

The leal nitrogen concentration in the leaves of ehrysanthemom CV. Yellow da.
creased with the progressive development of the plant, while P and K increased alightly

and then decreased. The Ca and Mg level increased with sdvancement of growth.  The

oplimum N : K ratio to obtain good flower yield was assessed a5 1:2 at pre~hlnnm'and

flowering stages of the plant growth,

Periodical leaf analysis can pravide
a continuous record of the changing
rutritional status of the plant, its peak
end low periods of absorption, which
vwhen considered along with the deve-
lopment changes in the plant, may
provide indications of requirements of
=pecific nutrient elements at the .initial
stages. Leaf analysis might also serve
as a diagnostic and elegant tool for
understanding the inner physiology of
the plant at various phases of growth.
With this in view, the study of nutrient
lavels of chrysanthemum: leaves were
undertaken.

MATERIAL AND METHODS

The experimental details in respect
of the manurial doses applied were
reporied earlier (Vijayakumar end Shan-
rmugavelu, 1978). Leaf samples were
collected from 10 plants per treatment.
The youngest matured 3rd, 4ih and 5th

pairs of leaves subtending from the
apex were collected between 9-and 1€
am, dried, powdered and employed o
analyses. Sampling of the leaves was
done at vegetative (60th -day afte
planting) pre-bloom (100th day afte
planting) flowering (140th day after
planting) and post-bloom (180th -day
after planting).

RESULTS AND DISCUSSION

Nitrogen: The leaf N progressi-
vely increased as substrate N increased
(2.783% in No level to 2.957% in N
level st vegetative stage). Application
of high doses of N significantly increa-
sed the leaf N at vegetative stage. In
_general, the leaf N concentration was
‘maintained at the highest level in the
vegetative stage compared to all other
stages indicating the necessity of nit-
rogsn requirement -at- the early Stages
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TABLE 1. Leaf nutrient leavels (%) at different
~stages of plant growth in Chrysanthemum

Growih stages
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N
ND 2782 2.665 2.013 1,797

N1 (B0} 2.B88 218 2.540 1.880
N2'(78) 2,907 2,602 2,030 1.aM
N3 {(100) 2.9857 2,700 2470  1.488

NO 0.060 0.370 0.371  0.345
N1 (50) 0.178 0.338 0.331 0.316
N2 (76) 0.128 0,380 0.377  0.347
N3 (100} 0.293 0,415 0.385 0,295

KO 2,500 4,740 4,425 3.737
N1 ( 50) 3.050 4.400 4175  3.360
N2 [ 75) 3.020 4.920 3968 3.777
N3 (100) 3.940 4,950 4,256 ~ 3.657

PO 2781 2827 2,138 1.602

P1 ( 75) 2.010 2,670 2050  1.880
F2 100 2.931 2.717 2_-ﬂU1 1.343
F3 {125} 2.82C 2.592 2,065 1.810

7o 0,126  0.360 0340 0.317
~F1 [ 75) 0.145  0.363  0.356  0.304
FZ (100) 0,188 0,383 03N 0.321
P3 1125} 0.78%  0.378 0396  0.355

PO 2,460 4,280 4.306  3.545
Pyt 75) 3.310 G090 4206 3.670
PZ (100) 3.460 4.870 4.1828  3.601
P2 (125) 3570 4770 4425 3,640
Ca
0 0,626 §.724 175 1524
N1 BUp Q8E7 1399 1.364 1.24D
W2 ( 73] 0702 1450 0.B74 1,548
W3 (100 0833 1,388 1,438 1474
Mg
(] Q.220 0.788 L.EZ6 0.588
2 ( 50) 0.47C  N.C83 0686 0.77%
M2 (75) 0.956  0.650 . 0.463  1.1G63
M3 (100] 0638 0.B3K  1.74% 1,207

[Contd,

NFK COMTENT IN LEAVES OF CHRYSANTHEMUM

Ca
FO 0,683 1,338 1,324 1,525
P { 75) 0.713  1.083 1075 1,485
P2 (100} 0.874  1.544 1,138 1425
P3 (125) 1,074 1,387 1313  1.362
! Ma
op D.450  0.950 0.938 0.800
P1( 75) 0.475 0,688 0.776 0.632
P2 (100) 0.363 0.477 N438 (.476
P3 (125), D.901 0.850 0.675 1 1275

(Table |). Lunt and Kofranek (1958)
reported that a high supply of N in
the early growth period of chrysan-
themum is essential. They also claimed
that even if moderate deficiencies of
N developed during this period, it may
affect the yield and flower quality
adversely and subsequent N application
may not be effective to recapture the
flower quality. Proportionate increase
of leaf N levels due to the soil appli-
cation of N seen in the study is in
accordance with the results. Waters
(1965) who reported linar increases
in M content of leaves with the rate of
N application. After the vegetative
phase, a gradual decline in the N level
was evident. This may be due to grea-
ter photosynthetic rate and dilution
caused by accumulation of carbohyd-
rate reserves as suggeslteg by Boodley
and Meyer (19685). Reduction in leaf
N level was noticed at pre-bloom
stage. It i plausible that this stage
may be the critical period when most
of the N moy be utilised for the pro-
duction of carbohydraic rezarves for the
development of floral primordia,

Phosphorus: Leaf P showed an in-
creasing trend when P was applied in the
soil (Table |). It was the heighest with
P, at vegetative stage. Jomner (1967),
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stated that increased P in the substrate
Increased tissue P, P levels increased
with advancement of the growth of
the plant and such an increase was
considerable upto pre-bloom stage. This
may be attributed to the reguirement
of P for root development and its
ample supply needed for flower deve-
lopment during which period the cell
elongation would be ata rapid rate.
Itis also possible that application of
P would have resulted in a beneficial
effect on the final size of flowers
which is of prime economic importance
in chrysanthemum. The translocation of
‘P’ from leaves t0 apical meristems at
the time of flower initiation would have
greatly contributes for this quality.

Thus, the need for Pin large quan-
tities is.in accordance with the findings
of Boodly and Meyer (1965) and Kazi-
mirova (1973). P was needed mainly
at the initial stages of growth and

* chrysanthemurm cultivar 'Papakha’

during flowering perjod in chrysanthe-

mum.

Pottasium: Leaf K content increa-
sed corresponding 1o the increase in N
levels particularly at N, and N, (Table I}.
This is in agreement with Waters
(1967) who stated that N and K content
of leaves increased as the supply of
W and K in the substrate was increased,
The K content increased with advance-
ment of the development stages and it
was maximum at pre-bloom and flo-
‘wering stages. It indicates the transloca-
tion of K from the leavesto the deve-
loping flower buds as suggested by
Lunt and Kofranek (1958) Boodly and
Weyer (1965).

Ceritical level of N, P and K in the
leaf: In chrysanthemum the nutrient

NPK CONTENT IN LEAVES OF CHRYSANTHEMUM

levels at the rapid growth period wera
considered as critical level determining
the yield and quality (Kazimirova, 1973).
In the present study, the optimum N, P
and K levels were 2,95, 0.22 and 2.84
per cent respectively at the vegetativs
stage. This is in line with the work of
Kazimirova (1973) who stated that for
iz
best nutrient conditions at the start of
intensive growth ot the plant were 2.2
to 29 percent N, 0.5 1o 0.6 percent
P,and 3.2 10 3.6 10 3.6 percent K and
for cultivar "Plyvueschie’ 3.2 10 3.6 per
cent N, 0.5 to 0.6 per cent N ane 3.4 1C
4 4 per cent i€, Watars (1965) reported
that the optimum yields were obtainez
when young mature leaf contained 2,5-
4.5 percent N and 3.5-6.0 per cent ..
These results indicate that the critical
levels of these nutrients vary with ths
genotypes cultivars of chrysanthemum
and its interaction due to locality and
climate.

The proper balance between the [
and K called N:K ratio illustrates the
importance of levels of N and K ele-
ments to obtain optimum growth and
vield, This was examined in the pre-
sent study. At pre-bloom siage, the
ratio was higher than at wvepstative
stage. However, it js interesing 1o
note that the ratio increased 1o 1:Z

~and showed a further increase 2t flovy-
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ering and post-bloom stages. The N K
ratio was maintained &lmost at & conz-
lant level a1 flowering and posi-ticom
slages inspite of the different levels ¢f
N and P applied through soil, This in-
dicates, that these levels provided &
desirable caroohyderate nitrogen ratic,
Similar views were expressed by 4.l

ef af, (1934), Joiner and Smith (1962)
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Tr-r-ulv My i My IR ) Mann, 3
ments ¢ e
Kalhe Cad Mald Ced  MgO Ca0 Mgl Cad il Lty Tt
B, 0D.598 0150 0,600  0.750 0398 0860 0EOD  0.100 0849 (.280 -
P 0.450  0.028 0.600 0.50p 0.803 1998  0.950  0.10% 0713 . 0uTs
P. 0.753 0483 0798 0450 0848  0.503  1.000° D.648  0.874 . U363
P: 0700 0.503 1300 0603 2080 1,300 1,248 1.300 - 1.074 0,501
Mean 0.626  0.226  0.837 0476 0.78% 0.8980 0.999 0.53¢ o ¥ -

Flawering i
Py 1200 0300 1,850 0845  0.948  0.398 1300 2183 1.324. 0,035
P, 0.89¢  0.848  1.000  0.850 0.950 0.403  1.453 . 0.060 -1.075 0.775
P 1.303 0552 0.603 0,200 1,950 0,200 1.498 0798 1,128 0.438
P, 1,300 0,403 2,003  0.748  0.450  0.850 1.600 - 0,700 1,313 0:675
Wigan 1175 0.525 1364 0.686 0.874  0.463 1,438 1.149 -

 Pre-bioom
P 1250 0300  1.400  0.800 1,203 0750 1.503 150 1.330  0.9889
Py 0448 0.650  1.398  0.553 1450 0.648  1.100  0.900 1.088  6'B8E
Py 1200 0.800 1,400 0.550 1,898 0.163 1.57% 0.403 1,544 . 0.477
g 1428 0.803 1400 0750 1450  1.050  1.400 0798 1.387 C.£20
Mean 1324 0788 1399 0658 - 1480 0650 1495 0.93% : '

y Post-bloom .

i 1800 0.850 1300 0.280  1.350  0.800 1.600 ' 1.400 1.5i% 0.x00
P, 1,548 0.703 1,298 0498 1598  0.598  1.498  0.688 1.485 0,622
P 1.300 0948 1.300 1,203 1.600 1.653  1.500 1.900 "1.425 1,426
Poo 1450 1250 1088 150 1,650 1500 1.250  1.200 1.362 1275
Meon 1.824 0.888. 1249 0775 1,545 1162 1,474 1297

tunt and Kofranek (1958), Smith (1965)
and Waters (1965) and reported that a
rangz of N:Kratiofrom 1:1 t0 1:2
iz necessary fer the optimum vield and
quality of chrysanthemum. Develop-
ment of bloom colour depended on ade-
guate K supply and on the amount of
this element |n relation o N,

Calcium and Maghesium In
general, the level-of Ca and Mg in leaf
was increasing with advancement of
the growth and it was maximum at
post-bloom stage.  This inay perhaps be
due to the increase in the growth of the
alant.

the advancemam of growth siages.
In the shoot and the reot Cz contont
was less. comparad 1o the leai, Boodley
(1962) in lily reported that both Ca’ znd
Mg showed an increasing. trend -which
reached its peak at hervest, as ohseryed
in‘case of chrysanthemum,

The trend of P cancentration varjed
with the Mg level which followed a

pattern similar to P.- This is in agiee-
ment with the findings of Miller { 1938)

~ whoopined that Mg seemed fo function
- as a cartier of P and was more abun-

The uptake also increase with

32

dant and frequently increased in meris-
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tematic areas where rapid development
took place.
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