https://doi.org/10.29321/MAJ.10.A02228

Madras Agrie. J. 73 (1)1 46-52 January, 1086

AVAILABILITY AND UPTAKE OF NITROGEN AND PHOSPHORUS AS'
INFLUENCED BY AMENDMENTS AND ZINC IN ALKALI SOILS
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Alkali soils are low produclive
nature due to the presence of high
exchangeable Na (=15 per cent).
Rice, a widely grown crop in these
soils accounted for two lakh heciares
in Tamil Nadu is adverssly affected.
Reclamation of these soils would
mean removal of exchangeable Na
from the clay complex by way of
addition of amendments and also
enrich the availability of soil nutrients
Further, deficiency of Zn has been
reported  (Ponnamperuma,  1872)
because of high pH under submer-
gence, Little information is available
on the availability and uptake of N
and P in alkali soils which are of
greater importance ' for vegetative
arowth and grain formation. Hence,
a pot study was conducted using
rice (Bhavani) as test crop to inves-
tigate the efficiency of differant amend-
ments and Zn alone and in combi.
nations on the nutrient availability,
content and uptake.

MATERIALS AND METHODS

A pot experimont was conducted
in an alkali soil of Trichny Wistrict in

a Factorial randomized block  design.
The soil is having a pH of 8.4,
E.C 0.7 m. mhos'em and ESP of 56.
54. It contains 786 ppm of availa-
ble N, 3.0 ppm of availsble P and
70.0 ppm of available [, The treat:
ments consists of three levels of Zn
and four amendments viz. gypsum at
50 and 100 percent of its require-
ment. FYM (25 t+ha), daincha (25
tha) and pressumud (125 and 25
t/ha). All possible combingtions
were tried and replicated = twice
Amendments were added, mixed and
the soil was leached thrice in a period
of two weeks. Zinc was applied as
ZnS0,. 7THyO and the fertilizer doses
were 120 Kg N, 60 Kg P:0s and
60 Kg K:Dfha in the form of urea,
diammonium phosphate and potassium
chloride. Phosphorus and K were
applied basally, while N in two split
doses at planting and tillering.

Seil and plant samples were
collected at harvest Soil was analysed
for available M (Subbish and Asija,
1956) and available P (Olsen et. af
1854) Grain and straw - samples were
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Tablo 1.: Nuwient availability es-alfected by amendments and Zn

Available N {ppm)

and P (Jackson. 1967) contents and
uptake were calculated, The amend-
ments used were also analysed. for
their nutrient contents. (Farm Yard
Manure : N=0.62%: P=0.17%; Dain-
cha ¢ N=297%; P=038% Press-
mud: N=1.28% P=3.28%).

RESULTS AND DISCUSSION

Nutrient Awailability (Table. 1)

(i} Nitrogen : Addition of vari-
ous amendments and Zn to alkali
soil had a profound influence on the
available N status, Gypsum at 50%
requirement ard pressmud (12,5 t/ha)
registered the highest available N
(61.83 ppm), followed by the trzat
ment of gypsum at 50 ond dain.
cha (35 tyha) with 61.60 ppm and
were on par with the FYM (25 tha),
Pressmud. (25 ttha) and gypsum at
100% requirement (6067, 59.17
and 58 03 ppm, respectively). Inan
earlier study Dargan and Chhillar

47

Amendmants, Available P {ppm)
Zny Iy 2 Mean  Zn, Iye Zny, Maan

Control 51.8 50.4 505 5227 G550 500 4.00 4.83
' Gypsum §0% 49.7 60.9 525 5437 550 5.00 2.50 4,67
Gypsum 1009, 64.4 63.7 490 5803 a7s 5.25 475 4.92
FYM (25 t/ha) 54.6 63.0 644 6067 BOD  7.50 5.50 7.00
Daincha (25 t/ha) 51.8 54.6 588 5507 550 £.00 4.50 5.00
Pressmud {25 1/ha) §52.5 56.7  6B6 5227 7.00 7.00 3.50 5.83
Gypsum 50% +

daincha (25 t/ha) 57.4 58.1 693 (1.80 335 375 4,25 3.75
Gypsum 509, 2

Pressmud (125 t/ha) 57.4 61.6 665 G1.B3 550 450 3.25 4,42
Mesn 54.85 §8.63 60.46 - 5.63 5.38 4.16 —

CO (59 level) CO (5% level)

Amandments 31 0.86

Zn 1.9) 0.52

Imeraction 5313 1.49

analysed for N (Humphries, “1856)  (1976) alsn indicated that green

manuring with dezincha enhanced the
reclaiming effect aud enriched the
sail with N. Application of Zn at 10
and 20 ppm level significantly in-
creased the available N (58.63 and
60.46 ppm) over no Zn application
(54.95 ppm).

Interaction showed that addition
of Zn increased the available N ex-
cept in treatment combination with
gypsum. The treatment combination
of gypsum at 50% and daincha (25
tfha) and Zn 20 ppm recorded the
highest available N (69.3 ppm). At
10 ppm level of Zn, control recorded
lower value (50,4 ppm) while at 0
and 20 ppm Zn levels, gypsum at
50% =and 1009% registered lower avai-
jable N (49,7 and 45.0 ppm, res-
pectively).

Phosphorus © Available P status
of the soil differed significantly
among the treatments tried.  Appli-
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Talils 2. Nitrogen eantent (%) in Rica Graln and Siraw

a T Trehe G rll'

T Grain Straw Lo i 0
Iy Znge ZMys tAuan 7y gl Mﬁnn
Cantrol 071 o4 el 03t 0A? . 047 D4Z O
Gypsutn b0, 077 088 08 0g3 042 GAG 048 D4
Gyerim 100%, 070 0.1 08t 0I8 048 042 DAG 042y
@Sy 08 088 bOE 085 LAY 045 045 043
Dalichn (26 gh) OBY 091 085 090 GAE 085 U4 04D
Prosgmid (26 1h) 074 DB1 082 0.8 049 047 DAE 047
Gvpsum G0 . ':'_'_'-
dnincha (75 tha) 088 0.98 0.95 0.93 0,42 0.48 049 047
Gypsom 50T, 4 . o 9
Pressmud{12.5tMa} 0.81 0.81 0.88 083 048 0.46 048« <046,
Menn 0.79 0.05 0.58 - 0.43 046 046
. L
CD (5%, lavel) CD (59, levei)
Amendnwenis 0,04 Mo§
In 0.03 M. S
Interaction N. 5. N, 8,
cation of FYM (25 t/ha) registered (1978) stated that incroascd rates of

the highest available P (7.00 ppm)
followed by Pressmud (25 t/ha), The
highest available P in the above treat-
ments might be aitributed to the
higher P content in pressmud and
as well as the production of organic
acids during decomposition, which
lead to reduction of soil pH, might
provide favourable condition for high
P availability. This result isin acecar-
dance with the work of sharma et
af, (1979)., Zinc addition had an
antagonistic effect on the P availa-
bility. Highest of 563 ppm was
noticed at zero level of Zn and was
on par with 10 ppm Zn level (538
ppm), while 20 ppm Zn level accoun-
ted for the lowest (4.18 ppm) availa-
ble P. The formation of ZaPO. at
higher levels of Zn might be. cause
for.low available P. Tiwari and Pathak
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Zn decreased the avﬁilat‘ﬂliti-nf P.

Nutrient Content _

() Nitrogen (Table 2)

Grain: Gypsum at 50% rtequire-
ment and daincha (25 1/ha) registered
the highest N content {0.93%) in
grain and was on par with the traat-
mant of daincha. (25 tha) with 0.90%;
M and these two treatments wers -
significantly superior, 1o ‘other ftrest.
ments. This might be due to the
appreciable amount of ‘N supplizd " by
the green manure to the soil and this
in turn increased the N content
(Velayutham et 2/, 1978).  Gypsum
at 100% requirement recorded the
lowest (0.78%) content of N and was
on par with control (0.819). Addi-
tion of Zn increased. the’ grain N
content. The two levels of Zn, 20
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“Table 3... Phosphorus content (%) in rice Grain and straw

Arir:ré'ndmums

Graln Straw
Zna Ine Znya Moan Zns Znis Znyg Mean
Eantmf ) 0.28 0.27 0.24 0.263 0.065 0.050 0.045 0.064
Gypsum 507, 0.31 029 026 0286 0055 0045 0045 00852
n:;msum-md% 0.28 0.26 0.21 0.250 0.050 0.045 0045  0.047
FYM (25 tfha) | D31 0.28 027 0.286 0.060 0.050 0.045 0.052
Dainchs (26 t/ha) 028 026 022 0253 0055 - 0.045 0010  0.049
Fressmud HEEIHha} 031 028 023 0.273 £.060 0.045 0.040 . 0.045
Gypsumm B0 95 +
daincha 26 t/ha) 0.27 0.24 022 0.243 0.085 0.040 0.040 0.045
Gypsum 50 %, +
Pressmud (12.5t/ha) 0.30 0.28 0.25 0.276 0055 0.040 0050  0.049
Mearn ‘ 0.292 0.270 0.237 - 0.087 0.0a7 0.044
C. D, {59 level C. 0. (5% level}
Amandments 0.021 M. 8.
Zn 0.009 0.009
Interaction . NS N. 5,

and 10 ppm were on par with 0.88
and 0.86% of N and were significan-
tly superior over zero level of Zn
(0.79%N). The earlier results reported
by Subramanyam and Mehra (1974)
and Sarkumam and Venkataraman
(1977) support this finding.

Straw : Application of daincha
(25 ttha) accounted for higher N
content (0.490%) as compared 1o
other amendments. The two levels
of Zn (10 and 20 ppm) registered
higher N content (0.460%) over no
Zn appllcation (0,429%).

" (ii) Phosphorus (Table 3)

Grain: Application of FYM (25
ttha) was found to be registared higher
P content in grain [0.2869%). This
might be due to the enhancing pro-
perty of FYM through organic acids

and pressmud being the rich source
of P, increased the available P in soil
and indirectly enhanced the P content
in grain. This is in agreement with
the work of Sharma et al. (1979).

Application of Zn significantly
reduced the P content of grain from
0.292% at zero level to 0.270% at
10 ppm and 0.237% at 20 ppm levels,
This may be due to the formation
of ZnP0O, in the soil which was fixed
and in turn affect the absorption of
P. This is in accordance with the
earlier results of Tiwari and Pathak
(1978) in rice.

Straw : Application of amend-
ments did not have any significant
influence on the P content of straw
and the values ranged from 0,045%
to 0.054%. Zinc addition at 10 and

49
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20 ppm significantly reduced the r
content of straw from 0.057% at zsro
ppm Zn to 0.047% and 0.0449%

respectively,
Nutrient uptake :

Nitrogen (Table 4)

Application of gypsum at 50%
requirement and daincha (25 thia)
significantly, registered the highest
N uptake values by 'grain (318,78
m.g Ipot) and straw 1214.77 m.a/pot).
This might be due to the highest
yield and the appreciable N supply
through daincha. This result is in
line with the work of Velayutham
et al. (1978). This was followed by
the treatment of daincha (25 t/ha)
with 25838 and 198,08 m.g'pot for
grain and sitraw respectively., Lowest

Fable 4 Mwogen uptake (mg/pot) by rice grain and atraw
Amen dmenis Graln Siraw ta ¥ ‘“ :
-In. Ing g Meon Zng 20 Zn"__ Ml:.-'fm.__'_
Cantrol 5120 575 10605 8433 5376 935 91.80° "7B20:
Gypsum 50%, 1745 17905 17325 16991 10106 13076 134.85° ili_z_i'z'_
Gypsuni 100% 13055 16735 17850 15880 9626 13080 .1 49,50 12618
YN (26 1/ha) 9845 17705 17180 14913 7310 12470 12080 108.20-
Daincho (26 na) 17975 29255 20285 25638 16275 22275 20875 - 186.08
Prossmud (25 yha) 117.85 1265 17116 15065 11025 10866  106.95" 108.62 .
Gypsum 50%; + _ . _
daincha (25 t/ha) 21110 37876 36650 31878  168.00 23695 23935 "UATY
Gypsum 509, + _ .
‘Pressmud{12.5t/ha) 156,50  297.86 24260 20665 12010 14310 14455 13082
Mean 13410 208,87 28490 —_ 110.53 14838 14953 Ve U
C. D, (5%, leval) C. 0. (5, level)’

Amendmants 10.61 1637

in £.50 B.38

Intreraction 13.38 M, 5.

uptake of N was noticed in control
both in grain and straw, (84,33 and
78.20 m.g/pot) and might be due to
the lower yields ' '

- Application of Zn 3t 20 ppm fevel
registered the highest N uplake by
grain (214.10 m.g pot) and straw
(149.53 m.g/pot) but was ‘on par
with 10 ppm- level (208.87 and 148,
38 mg/pot), and significantly supe-
rior to zero level Zn (13410 and
11052 maglpot). The increased in
uptake for Zn application may be dus
to higher yield and dry matter pro-
duction. Panda and Nayak (1974)
reported that increase in uptake 1o
Zn application may be due te enzy-
matic effect in the metabolic processs.
Similar findings 'wera earlier reported

60



" January 1986)

ALKALI 50IL RECLAMATION

';I.'ilhllh E -Phosphorus uptake (mgpot) by rice grain and Straw

rice,

Phosphorus (Table 5).

The uptake of P by grain and
straw followed the same trend as
that of N uptake, Application of
Gypsum at 50% requirement and
daincha (25 t/ha) asgain showed its
superiority registered the highest P
uptake by grain (81.08 mg) and
straw (20.35 m.g /pot). But the effect
was not significant in case of straw,
This was followed by the treatment
of daincha (25 t/ha) slone (71.35
and 18.80 m.glpot for grain and

51

.Amam.’;f.na-hll Grain Straw
| Zny Zigy - Zngy — Mean Zny Znyy Zngy Mann
c;;}m- 18.75 31.85 31.55 27.38 835 1086 985  9f2
GypsumB0% 5135 5938 5360 5476 1330 1685 1435 1317
G'gn.kurn 1009, 52.25 54.15 44,70 5036  12.35 13.95 1420 13,73
FYM {25 t/he) 38.00 56.80 6305 4928  11.25 13.80 1400 1302
Daincha {25 thha)  59.90 83,65 70,50 7135 19.65 1900  17.05 1860
Bregsmisd [26/ba)  49.80 56,60 4500 504G 13.45 10,76 940 11,20
Gypsum 50%, +
dainche (25 tjha)  66.15 9275 8535 8108 2215 1935 1055 2035
G'rPr;um 509, +
Pressmud (12.5t/ha) 58.35 75.70 69.35 67.80  14.50 1260 1580 1433
Mean 49.19 63.85 56.63 - 14,38 1461 1425 -
C. D. (5% level} C. D (5%, level)

Amandments 5.37 238

In 3.29 N.E

Interaction 930 N.5.
by Mahatim Singh etal. (1978) in  otraw respectively). Al the other

amendments were superior to contro|
in enhancing the P uptake in grain
and straw. Sharma et a2/, (1979)
noted similar trend of results.

Zinc at 10 ppm was found 1
be suparIn'r to the other two levels
(0 and 20 ppm), recorded the higher
uptake values of 63.85 and 14.51
m.g/pot for grain and straw respecti-
vely, However, the effect was not
significant in case of straw. The
findings of Sarkunam and Venkata-
ramanan (1977) eand Mahatim Singh
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rice support the
investigation,

etal, (1978) in
rasults of the present
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