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varictics had remained the same during
1984-'85 1o what it was during 1975-"76.
Consequent on the decrease in arca under
the crop production had come down 10
the extent of 8 per cent for the State
as a whole. A 10 per cent increase in
the productivity of the crop is noticed
during the period 1975-'76 1o 1984-85
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for the State. Al present only a low
percentage of arca comes under -high
yiclding varictics. Steps must be taken
Lo bring more arcas under high }riclding
varictics cspecially in those taluks where
the yield is rcasonably good. Any slep
lo increase the productivity of the crop
must be location oricnied.
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STUDIES ON CRITICAL LEVELS OF MAJOR NUTRIENTS FOR
SOLANACEOQUS VEGETABLE CROPS THROUGH
MITCHERLICH MATHEMATICAL MODELS, DRIS AND
INDUCTIVE APPROACHES

K. SUBBIAH and S. SUNDARARAJAN

ABSTRACT

Ficld experiments weie conducted at the Tamil Nadu Agriculral University,
Coimbatore to investigate the eritical levels of N P K DRIS indices, fertilizer prescription
for specified vield targets and for a cropping sequence in vegetable crop like brinjal (COZ)

and tomato {CO3).
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The Diagnosis and Recommenda-
tion inicgrated system (DRIS) approach
clearly indicated the nutrient status of
brinjal and tomato crops. The reference
values of NPK in 5th leal, changes in
fruit yicld and soil nutrient availability
due to an unit change in respect of leaf
nutrients NP and K dilfercd. Brinjal
(CO2) required roughly double the dose
of N P and K of tomalo (CO3) 1o
produce onc tonne of fruits, Possibilitics
of making fertilizer recommendation for
a cropping scquence were brought out
based on the multiple regression analysis
to predict post harvest soil available NP
and K,

Although, soil test is a good diag-
nostic tool in fertilization practices,
_ aberrant weather conditions in the early
stages of vecgetable crop growth or
managenal inadequacies may diminish
crop growth. To remedy such cffects by
midterm corrections, the critical leaf/soil
nutrient content, DRIS indices could be
made use of. Fertilizer application for
varying levels of vegetable production
also nceded to meet the increasing
demands of the growing population, the
targetted yicld approach has been
reported to be the best. Information
regarding the DRIS indices and critical
levels of N,P and K for lcal and soil
fertilizer prescription for targetied
vegelable produclion and a cropping
sequence is lacking. Hence, an atlempt
was made to find out the above aspects
in respect of brinjal (CO2) and lomato
(CO3).

MATERIALS AND METHODS

Experiment - 1

Ficld experiments were conducted
in a clay textured soil (Inceptisol with
brinjal and tomato during June-July 1984
and 1985 secasons respectively). The
treatments for brinjal were 5 levels of
N(0, 50, 100, 150 and 200 kg N/ha) 2
levels of P (0 and 50 kg P20s/ha) and
2 levels of K2(O and 30 kg K20/ha),
for tomato (CO.3), the treatmenls con-
sisted ol 5 levels of N (0, 50, 100, 150
and 200 kg N/ha) and 4 levels of P (0,
50, 100 and 150 kg P20s/ha) besides a
common dose of 37 kg K20/ha as soil
lest recommendation. The treatments in
respect of brinjal and tomato were
imposed in a Randomised Block Design
with 2 replications, The normal package
of practices of above crops were followed.
The representative soil and 5th leaf
samples (Vonuxkull, 1978) at 50th and
70th day after transplanting brinjal sce-
dlings and 30th and S50th day after
transplanting tomato seedlings were col-
lected, processed and analysed for the
contents of N, P and K in lcal and
KM;yO4-N, Olsen's-P and NH40 AC-K
in soil samples (Jackson, 1967) besides
recording the [rult yield.

The scatter diagram on fruil yicld
and nutrient content/ratios for both the
crops of brinjal and tomato showed
Mitcherich's form (ware et al., 1982).

Y=A(1-c¢"9

The marginal change in the yield
of [ruit (Y) duc 1o unit change in i leal
nutrient content/ralios were obtained by
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the relation, dy/dx=be™™, were Y = fruit
yicld X = the nutrient content/ratio in
Sth leaf.

The leaf nutrient content mainly
depends on the soil nutrient availability.
The scatter diagram of lcal nutrient
conlenl and corresponding soil nutrient
(N,P & K) availability also followed the
Mitcherlich’s curve of the form, LN =
A(l- e'hl:]. Where LN = leaf nutrient
content/ratio x=soil available nutrient
(N,P and K). The unit change in the
availability ol soil nutrient is obtained
by DLN/dx=be™,

The nutrient ratios such as N/P,
K/P and N/K in respect of brinjal and
tomato were computed and subjected Lo
the computation of norms of DRIS
(Jonmes, ct al., 1986; Walworth and
Somner, 1987).

Experiment 2.

Experiments were conducted in Fd.
No. 54 (Inceptisol) of orchard, Faculty
ol Horticulture, Tamil Nadu Agricultural
University, Coimbatore, The experiment
approach [ollowed was the Inductive
Methodology adopled in the All India
Coordinated Project on Soil Test crop
response correlation studies (Velayutham
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ct al,, 1985) by which ferility gradients
with respect to N, P and K were created
in the cxperimental soil by applying
different amount of these nutrients by
growing gradicnt/exhaust crop of maize
(UCM. 6) Brinjal and Tomato were
raiscd during Junc-July, 1984 and 1985
scasons respectively with 24 fertilizer
treatments as in Table 6 and 7.

The trecatments were superimposed
over the fertility gradients. The normal
package of practices of above crops
were followed. The fruit and plant yield
in respect of brinjal and tomato were
recorded. Pre and post harvest soil
samples were analysed for KM,04-H,
Organic Carbon, Olsen’s P NH4OAC-K.
The [ruitand plant samples were analysed
for the contents of N, P and K (Piper,
1966) and uptake computed [rom the
data collected, the targetted yield equa-
tions for brinjal and tomato were com-
puted by adopting the procedures
prescribed in Table 8. To predict the
post harvest soil test values from the
pre-sowing soil 1est values CO2, the
respective post harvest soi] test values
werc regressed with the respectively pre
sowing soil test values, added doscs of
N, P and K through ferllizer/manure

TABLE : 6 Levelsof NPK&FYM

foud FYM (Wha) Fertilizer P20s | K20
N(kg/ha) (kg/ha) (kgfha)
0 0 0 0 o 0
1 10 50 50 50
2 20 100 100 100
3 30 150 150
4 200
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Table - 8 Targetted yield equations

Tota! uptake of nutricnts (%Gha)
Fruit yield (ha)

1
1. Nutrient requirement to produce =

one tonc of fruit (NP)

Total uptake of nutricnt

. x 100
Soil 1ext value

2. Per cent contribution from soil (CS)

3. Per cent contribution from

Total uplake —(STV x CS) of nutrient- (kefu) % 100
Fertilizer dose (kha)

fertilizer (CF) =

4. Per._cent contribution from FYM(CO) =

Total uptake of nwrient in FYM plot (*#du — CS X FYM ) 100
Nutrient FYM ( kg ) .

NR CS§

5. Fd ={—:-|5xT—Ex 0 (FYM)
Fd = Fenilizer dose (kgMha)
NR= Nuirient reguircment per ton of fruit production (kg/hi)
CF= Coniribution from fertilizer/FYM (%)
T = Targelied yicld (t/ha)
CO= Orgunic manure efficiency (%)
CS = Soil efficiency (%)
S = Soil test value (kg/ha) for available nuiriem
© = Nulrienl nddcsl'lhmugh ur;::mic matter (kp/ha)

and fruit yicld/total dry maticr yicld by
using HCL/1800 computer available al
Tamil Nadu Agricultural University.

RESULTS AND DISCUSSION

Mitcherlich’s Mathematical Model
approach

1t could be seen from Table 1a and
b that the lower and upper critical levels,
of N, P and K, their ratios in Sth leaf
deereased with advancement in age of
the crop growih, However, the ratios
such as N/K in brinjal NP and K/P in
Tomato increased with the age of the
crop growth.

An unit ch:angp in N, P, K, N/P
and -K/P in Sth leal of -brinjal and the
N, K and N/K in tomai: had more in
marginal changes in fruit yicld at carly
stage of crop growth indicating the
importance  of muintenance ol plant
ndtrients at carly stage ol crop growih
10 achieve the maximum yicld polential

in solanaccous vegelible crops.
l
It is also scen that the marginal

changes in [ruil yicld duc o an unit
change in N/K ratio in Sth leal was
maximum at later stage of brinjal and
al carly stage ol tomato. This findings
clearly indicated (he importance ol
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maintaining optimum N/K ratio at carly
stage of tomato and at later stage of
long duration crop like brinjal by adopting
proper fertilizer N and K management
o achieve their full yicld potential.

,Diagnosis and recommendation in-
tegra;ed system (DRIS) approach
(Tables 2, 3, 4 & 5).

TABLE 2 : Index Equations for
DRIS Analysis

NiIndex =  (f(Nfy + F(NK))

2
Plndex = (L(M) + F(¥p)
2
K Index = (F(¥p) — [(¥&))
S 2
fNP) = (N/P) — n/p) X 108D

Where N/P is the natural value of ratio
of % N and %P in leaf being diagonised.
n/p is value of reference norms, No. 10
is the arbitrary multiplier to make index
a whole. SD is standard deviation for
high yicld population.

The effect of added N, P and K
on the N, P and K contents in Sth leal,

Table 3(b)

-DRIS indices and [ruit yield of brinjal
.and tomato indicated that the individual
as well as combined application of N,
P and K fertilizers altered the nutrient
content, DRIS indices and fruit yield of
solanaccous vegetables.

The DRIS indices clearly indicated
the N demand during the later periods
of crop growth by indicating most
negative index of N, mostly in the case
of long duration crop like brinjal com-
pared to the short duration crop like
tomato.

Based on the DRIS indices and
fruit yield, the appropriate fenilizer
schedule not only to maintain the N, P
and K nutrients in well balanced condition
in the plant system but also to improve
fruit yield of brinjal was found to be
100-50-30 kg/ha of N P20s and N P20
respectively while in the case of lomato
the best N and P combination was found
tobe 100-150kgMmaof Nand P20 respec-
tively.

DRIS Foliar Diagnosis Reference norms in Brinjal CO2

Norms value

Norms valoe

D D.

EAEtoter at S0th duy S8 at 70th day 3
N/P 14.12 238 15.90 2.67
K/P 7.62 238 15.90 2.67
N/K 1.86 0.24 223 0.49
Table - § DRIS Foliar Diagnosis Referance norms for Tomato CO3

~ Norms value Norms vitlue

Pasaeter at 30th day Sel at 50th day —
NP 20.06 5.200) 20.10 299
K/p 1.3 0.896 8.63 0.90
N/K 2.54 0510 235 0.46
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TARGETTED YIELD
APPROACH (Table 9)

Though the brinjal and tomato werc
classified under solanaceous [amily, the
fertilizer requirements to produce onc-
ton of fruits per hectare and response
ratios were found to differ.

The N, P and K requiremenis (o
produce one ton of lomato fruils were
found (o be 3.6 kg 0.7 kg and 5.8 kg/ha
respectively. Its response ratio was 48,92
For the production of one ton of brinjal
fruits, the N, P and K requirements were
found to be 7.6 kg, 1.4 kg and 173

" Wol. 80 No. 6

kgfha respectively. Iis response ratio was
found (o be 89.85. In general, the brinjal
crop requires double the dosc of N, P
and K nutricnts of tomate (CO.3) for
the production of one ton of fruits.

Prediction of post harvest soil (Table
10) test values from the pre transplant-
ing/sowing soil test values and other
associated paramciers can be done in
the case of KMn(4-N, per cent organic
carbon, Olsen’s-P and NH4OAC-K with
[amily high degree ol accuracy indicating
the possibility of making fertilizer recom-
mendation for-a cropping sequence.

Table 9. Targetted yield equations - Solanaceous vegetables

(a) Tomato - CO.3

(i)  For inorganic fetlizer (NPK) alone

EN =1111T 392 ' SN
FP =259 T 1081 SP
PK =674 T -_ 028 SK

(ii)  For conjoint use of inorganic (NPK) and organic (FYM) fetilizers
FN =1L11I'T - 392 SN - 0.65 ON
FP =239 T 10,81 5P - 0.69 OP
FK =674 T 028 SK -0310K

(b) Brinjal - CO2 - For inorganic fertilizer (NPK) alone

(i) FN =664 T 946 SN
FP =189 T 2886 SP
FK =260 T 035 SK

(ii)  For inorganic (NPK) and organic (FYM) fertilizers.
FN =664 T -946 SN - 092 ON
FP =189 T -2886 SP - 1.00 OP
PK =260 T -035 SK - 135 0K

Wherc*EN, FP, FK=Fertilizer N,P and K(kg/Ma) SN,SP,SK=KMn(M, Olsen’s-P and N,
NH40. ACK (kg/ha) T = Targetied yicld (Vha),
ON,OP,0K = N,P and K contents in the added FYM (kg/ha)
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Table - 10 Multiple regression analysis to predict post harvest
soil available NP and K

(®  Crop-Tomate-CO3

Post harvest = 52171 + 9.31 * SN -0.004 SN2 + 1.46 FN+0.004 FN2-1.57

available N (kg/a) ON-0.001 ON2 + 1.82 DMY+0.03 DMY2-0,009 SNON-0.08
(KMnOs.N) SNDMY - 0.03 FNDMY + 0.04 ONDMY R2 = 0.8481*

Post harvest = 13.22+ 80.42 OC -74.16 OC2 - 0.13 FN - 0.0002 FN2 + 0.] ON +
organic carbon 0.00000 8 ON2 + 039 Fruit + 0.006* Fruit 2 + 0.31* OCEFN - 0.12
content soil OC.ON + 0.0002 FN ON + 0,04 OC. Fruit - 0.00] FN Fruit - 0.003
(per comt) ON, Fruit R2 = 0.8766*

Post harvest = 918 - 0.04 SP+ 0,01 SP2+ 0.19 FP + 0.0008 FP2 + 0.02 OP + 0.0008
available P(kg/ha) OF2 + 0.17 Fruits + 0,01 Fruit 2 + 0.007 SPFP - 0.02 SP. Fruit - 0.008
(Olsen’s-P) FP2 + 0.02 OP + 0.0008 OP2 + 0.17 Fruits + 0,01 Fruit 2 + 0.0007

FPOP - 0.02 SP. Fruit - 0.009 Fp. Fruit - 0.004 OP.Fruit R2 = 0.8464%

Post harvest = 9188.33-16.78 SK + 0,007 SK2428.77 FK + 0.005 FK2 + 6.83
available K(kg/ha) LK-0.00002 OK2 - 104.81 Fruit + 0.26 Fruit2 - 0.02 SK.FK-0.0009 SK,
(N.NH4DACK) OK-0, Fruit-0.12 OK, Fruit R2 = 0.8553*

(b)  Crop-Brinjal (CO.2)

Post harvest scil 126.57-0.31 SN-0.006 SN2+1.70 FN+0.0006 FN2-0.91 ON-0.00004

available N ON 2-1.77 Fruit-0.004 Fruits2-0.001 SN ON-0.03 SN,FRUIT-0.01
KMn04-N (kg/ha) FN Fruit + 0.01 ON.Fruit. R2 = 0.8249¢

Post harvest soil = -4.79+7.65 OC4.05 OC2 + 0.0007 FN-0.0002 N2 + 0.01* ON-0.000006
organic carbon ON2+0.07 Fruit-0.0002 Froit2 + 0.007 QC.FN-0.01+0C.ON-0.0000001 FN
content (%) ON Fruit-0.0000** ON Fruit. R2 = 0.8609*

Post harvest soil = 42,70-3.26 5P+0.02 SP2-0.10 P+0.001 OP2 - 0.16 Fruit-0.0009

available Pkg/ha) FroitZ +0.001 SP.1iP+ 0.0009 SP.OP+0.0009 Fp.OP+0.02 SP. Fruit,
(Olsen's-P) R2 = 0.8822*

Post harvest soil = 540.79-3.68 SK+D.006 SK2-8.02 FK-.006*FK2-4.68 OK;0.00‘) OK2+26.64
available K(kg/ha) Fruit-0,007 Fruit2 + 0.001 SK.FK + 0.01 SK.OK+0.01 FK.OK-0.04 SK.
(N.NTI40A C-K) Fruit+0.02 FK. Fruit - 0,05 OK.Fruit

Where R2 = 0.9928%¢

SN = Presowing soil available N (kg/ha)

FN = Fenilizer -N (kp/ha)

ON = N content in added FYM (kgha)
DMY = Total dry matter yicld (Una) (Fruit+Stalk)
Fruit = Fruit yield (t/ha)

OC = Per cent pre soil organic carbon content
OP = P content in added FYM (kpfha)

PP = Fenilizer P (kpha)

OK = K content in added FYM (kg/ha)

FK = Fenilizer-K (kg/a)



328 THIAGARAJAN

Vol, 80 No. 6

REFERENCES

JACKSON, ML. 1967. Soil chemical
analysis, Prentics Hall of India (Pvi)
Limited, New -Delhi.

JONES, N.M. MICHASLCENTER, D.,
WANGHEM, CE. and BELL, F.L.
1986. Using DRIS 10 assay nulricnls
in sub-clover. California Agriculture,
Sep-Oct @ 19-21.

PIPER, C.S. 1966. Soil and Plant analysis
Hand Publ_ishers, Bombay,

VALAYUTHAM, M., REDDY, K.CK. and
GRM. SANKER, 1965. All India
Co-ordinated Research Project in Soil
test crop response corrclution and its
impact on Agricultural production. Fer-
tilizer News Vol. 30, No. 4 : 81-91,

Madras Agric, J. 80 (6) : 328 - 332 Junc 1993

VONNUEXKULL, W.R. 1978. Tomaio-

Nulrition and fertilizer requirements in
the tropics. In Ist Iniernational Sym-
posium on Tropical tomato, pp (65-77)

WALWORTH, JL. and SOMNER, M.E.

1987, The Diagnosis and Recommen-
dation. Integrated system  (DRIS) In
Advances in soi] scicnce Vol. 6, EA.B.A.
Stewart springal-Verlag. London, pp.
149 188.

WARE, C.0, CHKI, K and MOON, L.C.

1982, The Miicherlich Plant growth
mode! for determining critical nutrient
deficiency levels. Agronomy Journal
74(1) : 88-91.

INFLUENCE OF SEASON ON THE RATE OF IMBIBITION AND
SPEED OF GERMINATION OF SEEDS OF CHILLI

C.P. THIAGARAJAN

ABSTRACT

The dilferences in the rate of imbibition was more in Jurger sceds from rabi than
kharif scasons. The difference in the rate of imbibition between grades was comparatively
more in kharil season than rabi. In both the seasons, sceds [rom carlicr pickings recorded
higher rate of imbibition than those fram later pickings.

Seeds from . rabi scason germinated
faster than kharif. Smaller sceds ger-
minated faster than medium and larger
sceds and sceds obtained [rom earlier
pickings germinated fasier than those

from later pickings.

Scason of the place of produclion

of sceds differentially influcnces Lhe
devclopment of various parts of secd.
In a developing sced, the organisation



