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SOIL TEST CROP RESPONSE STUDIES WITH .DHGENI‘-{:_.:‘?‘.NE
INORGANIC NUTRIENTS-FINGER MILLET (£Eleusine \cai’#iﬁéﬁﬂ-'Gr}

AANI PERUMAL, 5. BASKARAN, P. DURAISAMY and 5, CHELLAMUTHU

A soil iesi crop response tiial was conducted on Inceptisol (mixed black-typic - usti-
vertept) in Tamil Nadu Agricultural University farm, Caimbatore with fingar miller €0, 11
(Eleusine coracanc G.) and ihe comparative efficiency of different lovels of organic ano
inorganic nutrients and their impact on vyield, uptake and thelr cfficiency ‘have been
studied. The cifect of fertilizers indicated that grain and straw  yields of fingar millet
were increased significantly upto 60 kg N and 20 kg P.Oglha. while K application had
nio significant influence on grainfyield Organic manure incorporation enhanced the yield.
The uptake was also enhanced considerably by tho application of organic and inarganic
nutrients. Addad fartilizer nutrients and ils positive effect in enhaneing tho fertilizer use
effisiency /recovery and economy were weli manifested at lower levels, whilz orgdnic
nutrlents showed such effect only at higher evels of nutrients.

Finger Millet (Eleusine coracane
G.) is an important stable food crop
and it occupies an area of 2.7 million
hectares with a total produciion of
about 3 million tonnes, The crop is
well adapted to very poor and margi-
nal uplands, where other kharif crops
cannot be grown successfully. . Judi-
cious use of fertilizers is one of the
most important means to obtain higher
vields. For efficient and economic
use, it is necessary to have informations
on the optimum doses of fertilizers
and organics based on soil 1esting for
different soils. Study on nutrient up-
take and efficiency of added nutrients
by the crop may be helpful guide, to the
formulation in sound fertility evalution
programme. So this paper aims to find
out the effect of different leavels of
organic and inorganic nutrients on yield
and uptake of finger milletr and their
impact on nutrient efficiencylrecovery
and economy.

MATERIALS AND METHODS

Soil test crop response field trail
was conducted with finger millet- Co

11 at Tami INadu- Agricultural Univer-
sity farm, Coimbatore on mixed black
soil-Inceptisol (Typic Ustivertept) du-
ring 1983-84 in Rabi season. The soil
of the experimental field was clay-loam
and the soil reaction was slightly alka-
line (pH 8 1),. with low soluble satls
(EC: ©8 m. mhos/cm). CEC of the
soil was 29.2 m.e/100 g. The chemical
analysis revealed that the soil was low
in KMnO,~-N (245 kalha), medium in
Olsen-P (12 kg/ha) and high in NH,
QOAC-K (1015 kg/ha) The design of
the experiment was fractional factorisl
with 24 treatment combinations. Ferti-
lizer doses included five levels of N(D,
30, 60, 90 and 120 kg/ha), four levels
of P:0, (0, 20. 40 and 60 kglha),
three three levels of K,0 (0, 10 and
20 kgftha) and three levels of farm
compost (0. 6, and 12 1fha). The
entire dose of P and K as. super and

'MOP and farm compost were applied

basally, while N was applied in two
splits as urea The pre-sowing soil
samples were also analysed for alkaline
KMnO,-N (Subbiah and Asija. 1956),
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Qlsen P (Olsen et al., 1954) and NH, total uptake of nutrients, soil test value
OAC-K (Stanford and English, 1949). of trealed plot, average soil contri-
bution (Cs) and fertilizer dose as
The percent nutrient contribution follows :
from fertilizer was calculated from the

i Total uptake of nutrient | | Soil test value | X CS
Contribution | in ireated plot | |in treated plot |
from fertilizer X 100
nutrient (%) Fertilizer nutrient dose

The per cent nutrient recovery (NR) is calculated based on Bartholomev
and Clark (1965) as given below :

| Nutrient uptake from | __ ,
[ fertilizer treated plot | Nutrient uptake from control plot

NR (%) = X100
Fertilizer nutrients dose

RESULTS AND DISCUSSION significant increase in yield upto 6 t/ha,
whereas the application of K had no
such effect on the yield of grain. The
straw vyield also exhibited a similar
trend as that of grain yield.

The grain and staw yields, uptake,
nutrient recovery, elficiency and eco-
nomy along with soil test values are
given in Tables (1-3).

b) Uptake of nutrients
a) Grain and Straw Yields
Increments of added N had a dis-

tinct effect on the N uptake by grain
and straw. The removal of N was

The results of the trial indicated
that the application of nitrogen, phos-
phorus and farm compost increased the

grain and straw vyields considerably. higher at 120 kgsha than at other
Increasing N and P levels upto 60 and levels, Nitrogen applications of 30 to
20 kg/ha respectively had increased 120 ka/ha effected on uniform increase

the yield significantly (Table 1). The  of yprake from 31.67 kalha to 51.94
highest grain and EtrEW‘]FIEtdS of 28.07 katha. However, for the production of
and 34.84 g/ha, respectively were ob- i vield hiah take of N was
tained at 60 kg N/ha. The higher  Srain yield higher uptake of IV was use-

magnitude of response upto 60 kg N/ha ful only upto 60 kg N/ha and the rest

levels may be due to the favourable could have been used for the vegetative
effect of N on plant vegetative growth. growth. Similar results of N uptake
Ramakrishna Reddy et a/ (1986) ob- due to increased N addition were also

;'f;"'ﬁd t:ﬁheccrfnﬁmic ?pﬁEu;n Leuel D{: reported by Rao et al. (1986) and
g a for raglh adrekar an 4 si P
Bhosale (1981) found that 50 and 100 onermaand Singh (1973).  Similarly
kg Niha. gave more yields than the P and K additions improved the uptake
control but was on par for ragi crop. of respective nutrients, Such influence
Incorporation of farm compost had a was also observad with farm compost.
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Fable 1: filect of inorganic.nutrents] and farm compost-on finger miflet. yisfd

Sl N, leaves Yiold talha) P30,  Yield (glha) K0 Yield (q/lo) FYM ' Yisid (qlhe)
Mo, (kgfha) Grain Swow levals  Grain Etraw  lavels Grain Straw levels  Grain.  Strow

(kafha) (ka/ha) (t/ha)
P 0 1667 25.49 0 2408 31,70 0 3274 3941 0 1667 2548
2 30 2340 31.03 20 27.49 3477 10 2632 33.02 G 19.14 27.41.
i 60 2807 3484 40 2425 31.87 20 2484 3228 12 . 2031 2835
L S0 2541 32.85 GO 2484 3228 - - . - L E
5 120 26.18 3355 @ — - - - - 2 & -
c.0o. 268 263 213 1.99 N.S. 3.58 2.43  N.S.
NS — Not significant ! )
Table 2 Efficiency of sdded inorganics on finger millet
Namenclsture 1 Typic Ustivertapt Yaar + 1983.84
Seriesjorder ¢ Perianaickenpalayam/ Inceptisol Sepson .. Hohi
Group ¢t Mixod Black Vaoriety : Cu. 11
iy Effect on N
M Isvals Grain Total N RMI‘IG;-N. M recovery " N effigiens: Return
{kgiho) yield uptake PS (kg/ha) T o (Rs/Re)
(kgtha)  (kgfha)
o 1667 21.81 208 - - -
40 2340 31.67 18 a3.87 3037 78
60 2807 4231 i5 34.67 2999 G0
an 2541 44.B5 17 75.94 24.88 342
120 2618 51.94 239 25.36 22.67. 2.79

1fy Effect on P

Py0; levels Grain yield Total P uptake Olsen-P P recovery B efficiency Return
(kalha) (kg /ha) (kg/ha) PS (ko/ha) % % {Rs{Re)

0 2408 3.93 19,74 — — -

20 2749 7.42 15.03 17.45 2218 512

40 2425 7.02 18.30 773 845 0143

60 2484 11.28 16.38 12.25 13.37 0.38

fiiy Effect of K

KO lovels Grain yield Total K uptake MH,0AC-K K racovery Kefliciency Retarn
{kglha) (ka{ha) (kg/ha) PS (kg/hs) % A (RslRe)
1] 3274 62.44 1008 — ) _ —_
10 2532 G4.46 1028 20,20 7.20 -
20 2484 86.18 1042 - 118.00 107 90 _
Cost of Ragl grain ;.  Rs. 1.80/kg RsfRe : Return in Rs/Rupee Invested on' fartilizer qutrisﬁis
cost of M ¢ Rs 510/kg SP  : Pre-sowing.
Ps0y : Res. 6.00/kg
K,0 i BRs. 2.11/kg
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Table 3 : Efficacy of added arganic on lirger millet

i T? pic Ustiverta pt Yaar + 1983.84
Sariesforder ¢ Perianaickenpalayam/Inceptisol Season : Ragi
Group : Mixed Black Variety : CO. 11
iy Effect on N
FYM levels Grain yield Total N uptake KMnO,~N M- recovery N efficiency Return
(t/ha) (kgfha) {kglha) PS (kg/ha) A % {Rs/Re)
1] 1667 21.51 208 — — o
1814 24.56 224 9.68 4.44 1.48
12 2031 28.30 216 10.78 8.63 1.09
iiy Effect on P
#YM levels  Grain yield Toral P uptake Olsen-P P recovery P afliciency Return
{t/ha) {kafha} (kafha) PS (kg/ha) % % (Rs/Re)
0 1667 2,35 10.14 - — _
[ 1914 3.54 13.58 23.30 237 1.48
12 203 261 180 b.86 2.91 1.09
i) Effect on K
F‘I‘M levels Grain yield Total K uptake NH,QAC-K K recovery K efficiency Return
{t/ha) {kg/ha) " (kgfha) FS (kg/ha) o % (Rs/Ra)
Q 1667 28,42 1002 —+ —_ _
G 1814 23.15 1019 12.88 11.47 1.48
12 2031 #41.62 588 17.97 1848 1.09
Cust of Ragi grain:  Rs. 1.80/kg
Cost of FYM Rs. 50Mon
Rs/Re Return in As/Rupee invested on fertilizer nutrients
PS Pre-sowing.

¢) WNutrient recovery efficiency and

economy

The recovery due to added N va-

riad from 25.36 to 34.67 percent.

The

highest recovery of N was registered

at 60 kg Nfha level. The recovery of
N is found to decrease with an incresse
in the dose of N. Nitrogen efficiency
also showed a simiiar trend and the
values ranged from 22.67 to 30.37 per
cent (Table 2). The lowest recovery
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and cfliciency of were rogistered by
the highest dose of N (120 kafha),
The lower efficiency of fertilizer N at
highor N application could he due 1o
higher N losses associated with larger
dressings.  The highest reiurn of Rs
7.91 was noficeable at 30 kg N/ha and
it reduned drastically to 2.49 at highest
M level of 120 kg/ha.

The recovery and tha efficiency of
added P were also showed a similar
trend as that of N, The lowest P reco-
very and efficiency of 773 and B.45
per cent respeclively were observed at
40 ko P.Octha level The highest return
of Bs. 5,12 was observed at 20 kg
Pl thia,

Increments of added farm com-
post generally increased the inorganie
nulrient recovery/efficiency and also
the return, This is because ol the
gradual release of nuirients by the
organic manure.

From the study it can be conclu-
ded that an increase in the grain yield
of finger miller was more prominént
by the addition of 60 kg M. 20 kg P,
0. and 6 tons farm compaost/ha,  In-
crement of added inorganic as well as
organic nutrients enhanced the uptake
by grain straw  The higher recovery/
efficiency of added N and P were ob-
served at lower levels and the highest
return was also observed at the res-
pective levels, Farm compost incor-
potation enhanced the recovery/effici-
ency of the nutrients considarably.
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