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STUDIES ON THE EFFECT OF METHODS OF NITROGEN
APPLICATION ON MINERAL UPTAKE OF HIGH
YIELDING SWEET POTATO VARIETIES
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Split application of nitrogenous fertilizers at the correct time offers
an effective means of increasing the efficiency of the applied fertilizer nitrogen-
De and Singh (1963) found that foliar applied nitrogen was better utilized by
rlotato than when applied in the soil. Roy et al, (1968) found that foliar
application of nitrogen resulted in increased nitrogen uptake by radish plants.
But time of appplication of nitrogen was found to have no conspicuous effect
on sweet potatoes (Nair, 1972). The present investigation was therefore taken
up to study the uptake of nitrogen due to different methods of application
by high yielding sweet potato varieties.

Materials and Methods

The experiment was carried out at the farm attached to the College
of Agriculture, Vellayani, Trivandrum during the period from November 1972
to March 1973, The soil of the experimental area is red loam containing
0.056 per cent nitrogen, 0.002 per cent available phosphorus and 0.00069 per cent
available potash and a pH of 55. The treatments consisted of factorial com-
binations of three varieties and four methods of application of nitrogen. The
varieties of sweet potato used were H 41, H 42 and Kottaranchola. The methods
of nitrogen application were as follows. (i) 75 kg nitrogen as basal (i) 37.50 kg
nitrogen basal + 37.50 kg nitrogen as top dressing (iii) 37.50kg nitrogen basal+
B7.50 kg nitrogen foliar, and (iv) 3750 kg nitrogen basal + 18.75 kg nitrogen
foliar. A uniform dose of 375 kg nitrogen, 50 kg phosphorus and 75 kg potash
per hectare were applied in al the plots at time of planting.

Nitrogen content of tuber and vine taken at four successsive stages

of growth was estimated by the modified Micro-kjeldahl method (Jakson, 1962).

From the nitrogen content of vine and dry matter yield of sample plants,

ygen uptake of vine was calculated. Similarly nitrogen uptake of tuber was

aated at various stages from nitrogen contents and sample dry weight. Totd
litrogen uptake was obtained by adding nitrogen uptake of vine and tuber.

Results and Discussion

Nitrogen uptake of vine at 30th, 60th, 90th days after planting and at
arvests, nitrogen uptake of tuber at 60 and 90 days after planting and at
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harvest and total nitrogen uptake of sweet potato at 30th, 60th and 90th
days after planting and at harvest are presented in Tables 1, 2 and 3.

Significant difference in the total nitrogen uptake was noticed between
varieties during the first and last observation. On the 30th day H 42 was
significantly superior to H41 and to the loca variety. At the time of harvest
aso H 42 showed its significant superiority in total nitrogen uptake. At 'alt
stages, the local variety recorded the lowest nitrogen uptake.

Table 1

Effect of methods of application of nitrogen on nitrogen uptake af
vine of sweet potato varieties (in kg/ha)

Varieties Days after planting Harvest
30 60 90

H41 1880 43.98 37.73 41.24

H 42 2743 50.23 44.41 47.07
Kottaranchola 1677 40.37 34.92 38.26

‘F’ test Sig. Sg. N. S. *N. S
S,Em. == 172 200 340 500
C. D. (0.05; 558 5,84

Methods of application

75.00 kg N single basa 22.7% 44.87 3767 3872
3750 kg N basal pius

3750 kg N top dressing. 2193 4972 3712 3892
3750 kg N basal pius

3750 kg N foliar 244 49.82 4523 48.35
3750 kg N basal plus

18.75kg N foliar 20.93 48.33 35.07 39.95
o et N. S N:S. N.S. N.S.
S Em == 216 232 40® 5.76

From the data on nitrogen uptake by vines (Table 1), it is clear that
H 42 was superior in nitrogen uptake on 30th and 60th days after planting.
Similarly the uptake of nitrogen by tuber (Table 2) shows that H 42 was
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table 2

Effect of methods of application of nitrogen on nitrogen uptake of
tuber (in kg/ha) of sweet potato varieties

Varieties 60 days after planting 90 days after planting Harvest
H4l 10.64 26.11 2934
H 42 14.20 3457 40.10
Kottaranchola 6.64 1608 1870
o ted Sg Sig Sig
S Em. + 116 2.76 2.32-
C D. (0.05 332 8 00 6.84

Methods of application

75.00 kg N =izl basal 8,82 1856 21.99
3750 ka N basal plus

37.0 kg N 0P dressing 931 1668 20.62
37.50 N basal plus

3750 kg N foliar 12.72 33.67 3747
3750 kg N basal p'us

1875 kg ~ foliar 10.36 24.11 27.79

test N. S. Sig. N. S.
S Em. + 148 3.06 2.76
C. D. (0.05) — 9.16 —

Sg. — Significant N. S. — Not significant

superior in tuber nitrogen uptake in all stages over other varieties, The in-
feriority in genetic constitution may be the probable cause for the lowest nitrogen
uptake and inefficient use of absorbed nitrogen by the local variety. Variety
H 41 was intermediate in al the above characters.

Methods of application of nitrogen showed significant difference on
the 90th day after planting. Half basal plus half foliar method registered the
highest value which was significantly superior to other treatments. Half basa
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Table 3

Effect of methods of application of nitrogen on total nitrogen uptake
of sweet potato varieties (in kg/ha)

Varieties Days after planting Harvest
0 60 0

H 41 1880 54.62 63.84 7058

H 42 2743 6343 81'97 87.17

Kottaranchola 1677 46.81 5101 56.96

‘P test Sg N.S. N.S. Sg.

S.Em.+ 172 476 53 539

C.D. (005 558 - ) 1542
Methodes of application
75kg N as single basal 22:73 53.70 57.23 60.29
3750 kg N basal plus

3750 kg N top dressing 2193 5104 5334 5054
3750 kg N basal plas

3750 Kg N as foliar 2441 5753 78.89 85.82
37.50 kg N basd plus

187 kg N as foliar 2093 5889 59.18 67.75
‘F test N.S N.S. Sig. N. S.
S.Em. + 216 548 532 7.0S
C. D. (005 — 1808 —

Sig. — Significant
N. S. — Not significant

plus one-fourth foliar treatment ranked second in this respect. At al other
dages, highest uptake vaue was recorded by half basad application plus half
foliar treatment although the differences were not significant.

A comparison of the data on the uptake of nitrogen by vines and
tubers shows that in methods of application, tubers had a significant infuence
m effecting total nitrogen uptake. One of the factors that determine the
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absorption and utilization of nitrogen is the availability of this element through-
out the growing period. Split application of nitrogen aims at continued supply
of this element to meet the requirement of the crops. Application of half
nitrogen at planting and the remaining half at active growing stage as foliar
might have resulted in increased nitrogen uptake by minimizing the losses.
Shanmugavelu et «! (1973) obtained similar results in sweet potato and De

and Singh (1963) in potato.

Over the stages there was a steady increase in total nitrogen uptake
of al the varieties till harvest, there being a rapid increase up to the 60th
day. An increasing trend was noticed in the nitrogen uptake by the tuber,
whereas, vines showed a marked increase in uptake from 30th to 60th day
followed by a decline from 60th day onwards. Translocation of nitrogen from
vine to the developing tubers may be the reason for this decreasing trend.
Similar results in translocation of nitrogen from vines to tubers were reported

by Nair (1972).

Summary

A field experiment was conducted in the red loam soils of the farm
attached to the College of Agriculture, Vellayani during November 1972 to
March 1973 to study the effect of methods of nitrogen application on nitro-
gen uptake of three sweet potato varietizs i, e H 41, H42 and Kottaranchola.
The results showad that nitrogen uptake was markedly affected by methods
of application. Uptake was more when nitrogen was applied in two split doses.,
i. e. haf at planting and the remaining half as foliar spray 35 days after
planting. Full basal application resulted in the lowest uptake of nitrogen. It
was also observed that there was a translocation of considerable portion of
nitrogen from vines to developing tubers.

TW [140)

. _ fficgratSsiltPfOTnlanssBCocasi*'
ol —41, aga 12, o&030000 waldd agom’ lau
ta’lrojlcfi>g~1<3?> eams@m ModmeEnioce raronnloofic @m0 TREMESOM AQEIBHM TLW TSRO0 AR
Vi ecnsre) 1972—73 od am a0l amemes msomsanzi0] T SYH S HRNMISIHTIN

At som  rum QEEnY 4 '::'::'I B S 1Y antoaEa] altm] msg 35 aln l"g‘... NS EL [ e Rh o oW Fe
i o b ribslojjo rorafteftimn ralraiTeaiosTTO? @nsmmd eemssd raraicnlroerrxurwlara” ) o 5 o010, 6y mom®

& o ppum enmenme HlgfitlolsT mobslwea |00 ra*cmfosmo  QIRED GOGMINHm W
hETT as 1w rolmrae o 1wetaleelds! MBEYOD @I ONMSEM TUOom aleliMa SO

MM s



26 AGRICULTURAL RESEARCH JOURNAL OF KERALA

REFERENCES
De, Rgjit and Singh, A. K. 1963  Effect of soil and foliar application of N, P and K on the
yield of potato. Indian Potato Jour. 5, \
Jackson, M. L. 1962 Soil Chemical Analysis. Prentice Hall Inc. p 452
Nair, G. M. 1972 Studies on the performance of three sdlected varieties of sweet potato under
different levels and timings of nitrogen application in red loam soils of
Vellayani. M. Sc. (Ag) Thesis, University of Keraa

Roy, R. N. and Jagadishseth. 1968  Foliar fertilization in radish fetches good returns. Indian Fing.

Shanmugavelu, K. G., Thamburaj, S. and Shanmugam A. 1973, Effect of soil and foliar application
of nitrogen on the yield of sweet potato. Fertilizer News, 18, 51-52.

(M. S. received: 23.3-1974)



