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Effect of Available Soil Moisture on the Uptake of
Nutrients by Maize
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LRSTRACT

A fistd sxporiment wis gandusied with maizz Hisstaeeh undse five levels of avai-

tble soil maistura and uniform dosos of N, P and X fartlisers 1o stedy mn'umﬂkéliif r,
P,K, Caoand iron. Tha reslis indicarsd that thare was d=cressa in uﬂrgﬁntg;’:j _n:f.m'uu,_
nan with pge ol plants and increate with de.rgase o soil ingisture regime,  The pdar
gentags of P was mom in thy lower moaisture rogunes and decreanses with the 'matueity

al erou,  Potash uptake was more n The [owsr

moistuer  regime and csléium - and. fron

poreentagr docreasss 45 the orop reschas maturnty,

INTRODUCTION

The ustake of nutrients in crops
varies not only with the stages of
growth but also with soil moisture
stress. Whila it is already undersiond
{hat differences in soil moisture re-
gimes cause differences in yield of
grain, in this paper, the diiferences in
the uptake of nutrients in the different
contexts of soil moisture regimes have
been sought to be ascertained.

MATERIALS AND METHODS

A field trial in randomised blocks
was laid out in garden lands of tha
Central Farm, Agricultural College and
Research Institute, Coimb.lore during
July-October 1969 with a plot size of

1. assistant  Agronomiist

4.8 X 42 m. After thorough prepa-
ration of the soil to tilth, 2 basal fer-
tilisation was done at 66,75 G6.75 :
4450 ( NPK) ka per ha Hi. starch
was the variety of maize sown in the
trial. Thirty days after sowing, 44.504q
N was top-dressed 1o the crog.

The main treatments of the trial
included five regulated levels of soil
moisture regime throughout the stand
of theé crap. The wilting paint and iie
field capacity on maoisture equivalent
basis were found out by the mzathod of
Bouyoucos. Accordingly two wvaluss
representing the 0 and 100 per cent
availability of soil-moisture. were 11s-
peatively 10.24 and 20.84 psar cenat
soil-moisture availability were 0,20 40,
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60-and.80 per cent corresponding to
10.24, 12.36, 14.48, 16.60 and 18.72
per cent soil-moisture content of the
soil. The plots were irrigated through
polythene lined channels as and when
necessary. to maintain the differant
moisture levels in the plots upto 90
days from sowing. Soil-moisture was
estimated everyday using spesdy Mois-
ture-tester and standardised with grav-
imetric method. The watar-require-
menis took into asccount the amount of
rainfall received during the crop
growth and the sespage loss recorded
with the help of the Effective Rainfall
apparatus (Ramdas, 1860). '

Leaf samples were drawn 2t random
ocn the 30 and €0 days of sowing and

harvest stage from each plot. After
preper drying in oven, th2 samples
were ground 1o powder,  Grain sam-

ples were also collected by the same
method. From the samiples obizained
esch time, estimations were made on
the content of nitrogen, phosphorus,
potash, calcium and iron by the follow-
ing methods.

The totsl nitrogen content was
estimated by microkjzldalil method and
expressed as percentage. From the
same plant samples, the total phospho-
rus conient was estimated by Cologi-
maztric mzthad (Jeslksaa, 1937, From
the extract prepared for phosphorus
eztimation,the potash was estimated by
Eel ilame photoemeter using potash
filter {Talth znd Prince, 1949).

Fram the s5miz sitract neu'ralised
for poizsh estimalion, calsium wsas est-
imzaled using Eel. flame ph.otometer

ari
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with calcium filter. The iron content
was estimated after making triple acid
extract from the plant example and by
using iso amyl alcchol and potassium
thiocynate and the colour developed
was messured colorimetrically (Ward
and Johnstone, 1862).

RESULTS AND DISCUSSION

Nitrogen content of leaves was
high at the beginning and decreased
with the age of crop. This is in con-
formity with the findings of Kirby
(1969). The analysis of leaf &t the
three stages of growth did not show
significant differences in N-eontant
due to levels of soil-moisiure. How-
ever, the data show that there is tend-
ency to leave more niiregen in that lea
than in the grain in the high moisture
levels of 63 and 80 per cant compared
to‘lower maisture levels. This may be
considered as inhibition of a metaoolic
process for protein synthesis high
soil moisture levels as obzerved by
Lapshina and Mosoly (1967).

At |
L

Phosphorus content at the differ-
ent slagss of sampling varied signifi-
cantly due to scil-moizutre levels. On
the 30th day of the crop the leaf phos-
pharus from the samiples of the zero
and 40 per cent moisturz-regimas wore
highar ihan from the cthar sail-moist-
ure regimes.  On the GOt day ef crop,
40 percent moistura regime wos still
the bast for phesphorus AL horvast
stzge 0 and Z0 par cent soil meisiure
regimes held the high st ccriant of
phosphorus in the lexi.  In the ardin,
tho dillaraness in the oo tunt of fhius-
phorus wore not aflected by the troet.
menta, 1 hate was decréasas in P eont-
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TABLE 1, Nuiriemiz cantant in different levels of tnoistore

- ——— — e L Am—TT . A

g B e i st cip
lo h [ I h : e T

Nitrogen por cent

A 3065 3.62 3.61 3,43 2.59 0.14 NS

8 2.95 2.69 297 2.0 2.97 0._186 v

C 1.76 1.80 1,90 2.6 2.15 0.127 Vs

D 170 1,60 1.29 155 129 0.14 .
Phosphorus per cont

A 0,154 0.139 0,153 0.143 0.144 .02003 0.609“

B 0,0733 0.0988 ¢ 0992 0.0822 0,728 - 0.0600 »0.0187‘.

C 0.0661 0.0692 0.0544 0.05190 0.0565 0 05;56 00118

D 0.0650 0.0650 0.059 0.051 0.059 0.0032 NS
Patash par cent

A 3.97 431 4.39 4.34 4.24 0.16 .

B 2.52 2.33 2.31 2.22 21 0.01 "

c 2.12 2.2 1.88 1.92 1.74 0 9. 0.27*

2] 0.71 0.74 D.72 0.76 0.77 0.0003 NS
Calcium per cent

A 062 0.64 0.64 0.63 0.64 0.02 .

8 049 0.49 0.43 0.44 0.45 0.03 "

Cc 0.55 0.65 0.58 0.60 0.62 0,03

D 0.13 0.13 0.09 0.12 0.12 004

e £} —— —

Lavals al moisture
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Table 1 [ Continued ]
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1

Lavals of moisture

S.E C. D.
la I ls I hy
Iron Ippm]
A 172 183 175 188 184 . 1.61 5.0¢
B 152 180 145 161 135 5.53 NS
c 97 a7 95 97 94 1.44 "
A :  Loeaf .sainplﬁ on 30th day: B : Leaf sample on 60th day; C: Leaf sample on harvest stagae

D
* Significant at 5% level

entof the leaf as the crop aturmde.
These observations on phosporus in the
plant are in conformity with the find-
ings of Stubblefield and De Turk
(1940).

With regard to potash, there was
difference in uptake for different mois-
ture levels on 30th day. While there
was a tendency to increase in the up-
take of potash at lower moisture levels
than at the higher moisture levels that
was not statistically significant. At
harvesting stage, the potash uptake
was found to be significantly more in
the lower moisture levels than in the
higher mosture levels,

Calcium content in the plant sam-
ple on 30th day. 60th day and at
harvest stage did not vary significantly
hetween the different moisture lsvels.
In the grain analysis also, it was found
that there was no difference in the

378

Grain sampla.

NS Mot Significant

calcium contents between different
moisture levels, On the scrutiny of the
different stages of growth it was seen
that there was decrease in the caleium
uptake asthe cropapproached maturity.

The analysis of iron from the sam-
ple on 30th day, indicated that the iron
content was more in the higher mois-
ture levels than in the lower moisture
levels while on 60th day and harvest
stage, the differences in uplake were
not significant between the moisture
levels Although. there was no appa-
rent difference between the treatments
in respect of uptake of iron at different
stages of crop, there was a decline in
the rate of uptake of iron from the 20th
day to harvest stage. As a result,
chlorosis was observed at about 60th

‘day and the chlorotic plants were signi-

ficantly higher in the higher moisture
levels than in the lower levels.



NADANAM end MORACHAN

ACKNOWLEDGEMENT

Thanks are due to the Indian Coun.
cil of Agricultural Research for award-
ing Junior Fellowship to the Senio!
author and to the university of Madras

for according permission to publish
M. Sc., (Ag,) dissertation. Thanks are
also due to Dr D. Raj, formerly Pro-
fessor of Soil Science for his valuable
help rendered during this study.

REFERENCES

pOSS. B, D, and C, E. SCARS BROOK..
Effect of irrigation on recovery of applied
nitrogen by cotton. Agron. J. 61 : 37-40.

HERANANDO, V. and L. TIMENO. 1968, Effect
of soil moisture on mineral nutrition of the
plant, Agrochimica 12: 341 52,

JACKSON, M. L. 1867. Soil chemical analysis.
Prentice Hall of India Pvt, Ltd. New Delhi.

- 14969,

380

Vel 63 W

K.RBY, 19869, The growth and davelopment bf
some barloy varisties. in’ responéo 10 lnlga-
tion and ‘nitrogan !omllsar .I agri Sd!"
Cambo, 72 467—-74

LAPSHINA, ‘A.N. and L V..MOSOLOV. -1967.
Elfect of nutrient condmons hnd son mois-
ture content on metabohsm on tho yiatd

of maize. Solls and - Fert, Abstr. 31:
484,

RAMDAS. L. A. 1980 Crops and weather in
India, 1. C: A. R. New Delhi:

STUBBLEFIELD, F, M, and E. E.DETURK 1940
The composition of corn. oats. and whaal &8s
influenced by soil, soil. treatments neasona}

conditions _and growth Soil Scf Soc,
Amer, Proc, 5 122 5

TOLTH. S.J. and A A, PRINCE 1949 “Estima-
tion of cation eXchange capaciw and ex-
changeable calcium, potassium  and sodium
contents of soils by flame photometer

technique.  Seil Sei. 67 :: 439.~45,
WARD, G.M, and : F. B JOHNSTONE. 1862,
Chemucal melhods of plant analvsis Res.

branch Canada Dept. of Agric’ Canada.



