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Table 3. Effect of P application on dry matter yield and P uptake of wheat _
Soil P applied (mg kg) Bray's P applied (mg kg?) Bray's
O 138 25 318 SO Mem percent 0 12.5 25 37.5 B0 Mean per cent
yield P uptake
Dry matter yield (g/ pot) P uptake (mg/ pot)
Hoshiarpur | L8 ¥ Y. T F3 8 389 3.5 96 156 202 239 146 146
Gurdaspur | 26 48 63 67 69 5.5 377 3.6 1 142 184 215 134 169
Ludhiana | &3 57 67 89 71 sg 324 3.4 105 154 202 238 147 143
Faridkot | 20 43 5S4 358 60 47 33.3 2.9 729 126 171 183 1) 14.6
Bathinda 1 17 49 S8 60 61 49 27.9 2.1 93 134 172 191 123 11.0
Hoshiarpur 1 43 S8 71 72 S S 59.7 6.6 124 180 228 243 168 272
Gurdaspur .8 38 63 €7 70 €1 64.3 5.7 122 166 204 230 158 291
Ludhiana O 43 61 69 7.1 7% 63 60.6 6.5 140 194 237 274 182 237
Faridkot I 44 57 67 70 172 62 61.1 6.9 122 173 221 244 1686 283
Bathinda I 42 56 66 69 171 6.1 59.2 7.2 11.5 164 229 250 166 288
Hoshiarpur M 7.3 3.4 8.7 8.8 8.9 8.4 82.0 13.5 19.7 259 290 309 238 43.7
Gurdaspur Il 77 86 93 985 g9s 8.9 81.1 13.5 199 2377 273 288 226 469
Ludhiana ML - 70 83 87 B89 91 8.4 76.9 13.7 25.5 317 350 363 284 1377
Feridkot oIl 69 80 84 86 88 81 78.4 13.6 208 259 304 323 246 42.1
Bathinda Il 73 B84 87 %0 91 8.5 80.2 14.8 204 254 296 337 248 439
Mean 46 64 73 75 16 79 143 194 237 263

CD (P = 0.05), For dry matter yield: Soil = 0.36; P level = 0.21; Soil x P level = 0.79. For P uptake : Soil = 1.11; P level = 0.64:;
Soil X P level = 2.46. I, II & III indicate low, medium and high P status soils, respectively

1973). Among the current soil tests, the acidic
reagents like Bray-I, Bray-II efc. are suitable for
the acid soils and Olsen’s reagent for alkaline and
calcareous soils. The Pi test has been found to be
less sensitive to soil type and can be used in acid,
alkaline and calcareous soils (Menon et al. 1989b,
1990a). The paper strip does not react with the soil
but acts as a sink for soil solution P. The procedure
is similar to the mechanism in natural soil systems.
As In the present study, this test is correlating

ding method this was 7.5 mg/strip (Table 4).

In conclusion, it may be stated that Pi soil
tests have potential for measuring the P supplying
capacity of soils and prediction of crop response to
applied P. The Pi strips are easy to prepare and the
procedure is simple, precise and suitable for use in
routine soil testing. Further studies, especially un-
der field conditions are needed to calibrate the test
under different soils, crops, fertilizers and environ-

highly significantly with dry matter yield and P
uptake, so it should serve as an index of plant
available P for wheat crop in the soils of Punjab.

‘The critical levels of soil P extracted by Olsen
and Pi tests were calculated statistically by the pro-
cedure of Cate and Nelson (1971). The critical level
for soil P by strip shaking and Olsen method came
out to be 10 and 5.5 mg kg' and for strip embed-

Table 4. Correlation coefficients of available P extracted be-
Jore sowing with yield and P uptake by wheat and
critical levels of P

Method Dry matter yield P uptake Critical level
Olsen 0.768** 0.90] ** 3.5 mgkg!
Strip shaking 0.855%* 0.923** 10.0 mg kg
Strip embedding 0.869** 0.940%* 7.5 mg/strip

mental conditions.
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Increasing Efficiency of Fertilizer Phosphorus through Addition of

Organic Amendments in Groundnut
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Abstract: In a field experiment, the phosphatic fertilizers, applied in conjuction with FYM
and pressmud increased pod and haulm yield of groundnut, total P uptake and available soil
P after harvest of the crop. Combined application of P and organic amendments showed
higher beneficial effects. Application of pressmud @ 5.0 t ha’ + P @ 22 kg ha'! proved
superior for all the parameters. (Key words: P levels, organic amendments, groundnut yield, P

uptake and available P)

Groundnut is one of the important cash crops of
Gujarat. Being a leguminous crop, the rate of P
addition is higher than that of N. The soils of South
Gujarat are clayey in texture and also contain
CaCO, (Kanzaria & Patel 1985) which lower down
the efficiency of fertilizer phosphorus. Addition of
organic amendments like FYM, compost or even
pressmud increased not only the availability of na-
tive P but has also increased the availability of fer-
tilizer P (Narwal ef al. 1990; Singh & Sarkar 1992).
Keeping these facts in view, an experiment was
conducted on groundnut for determining the opti-
mum dose of P and increasing the efficiency of
fertilizer P.

Materials and Methods

In an experiment, the FYM @ 5.0 and 10.0 t
ha', pressmud @ 2.5 and 5.0 t ha”' along with a
control and three levels of P (0, 11 and 22 kg ha™')
were tried on groundnut cv. G.G. 11 in a random-

ized block design with three replications during
kharif 1988 and 1989. The N, P and K contents in
FYM and pressmud were 0.78, 0.10, and 0.50 and
1.02, 0.91 and 0.03 per cent, respectively. The treat-
ments were applied 15 days before sowing while P
as per treatments was applied in furrows through
superphosphate at the time of sowing. Nitrogen @
25 kg ha' was applied at the time of sowing in the
form of urea. No potash was added.

The experimental soil belongs to Jalalpur se-
ries having Ustochrepts at Great Group level and
clay texture and are deficient in Olsen P, total N
and fairly rich in available K (Table 1). The crop of
groundnut was harvested after complete maturity.
The pooled yields of these components are given
in table 2. In the triacid digest of plant samples, P
was determined by vanadomolybdophosphoric yel-
low colour method (Jackson 1967) and the uptake
values were calculated. The available P (Olsen er
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al. 1954) of the soil was determj ned from each plot
after harvest of crop.

Results and Discussion

Application of P @ 22 kg ha'! out yielded
significantly the lower P levels in cases of pod and
haulm yields (Table 2). This is in agreement with
the dose recommended by Wani et al (1988) for
groundnut. A critical value of less than 11 kg P ha'!
for Olsen-P has been suggested by Dhillon and
Sidhu (1992) for getting P response in groundnut.
The experimental soil contained 9 96 and 5.50 kg
available P ha’, respectively in the sites of 1988
and 1989 and this low availability resulted in the
response. The treatments, application of FYM @
10.0 and pressmud @ 2.5 and 5.0 ¢ ha' were
significantly superior to control. Although,
application of pressmud @ 5.0 t ha showed highest
yield (2.44 t ha'), it was at par with the treatmeni
receiving pressmud @ 2.5 t ha. The organic
amendments significantly increased the haulm
yield. Pressmud application @ 5.0 t ha" showed
highest yield (3.85 t ha) but it was at par with

Table 1. Pertinent characteristics of the soil

Site of 1988 Site of 1989

Sand (%) 24.0 25.0
Silt (%) ad. T 23.3
Clay (%) 50.5 49.1
Texture c c
CaCO, (gkg") 11.9 71.6
pH, _ 7.6 7.2
EC(dS m™) 0.35 0.34
CEC [emol(p*) kgl 56.2 50.2
Total N (g kg!) 0.48 0.40
Available P (kg ha') 9.96 5.50
Available K (kg ha') 380 359
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pressmud application @ 2.5 t ha”'. The FYM and
pressmud applications showed relatively higher
yield of both the components but the magnitude of
increase was more with pressmud. A similar
beneficial effect of organic amendments on pod
and haulm yields has been obtained by Patil et al.
(1986, 1987).

Interaction between levels of P and organic
amendments showed relatively higher yield at a
given level of P in presence of pressmud and be-
tween the two levels of pressmud, the 5.0 t rate
had an edge over 2.5 t rate. This 1s verified from
the data on per cent increase in yield over no
amendment at 11 and 22 kg rates of P application.
Application of FYM @ 10.0 t ha"! increased yield
by 43 and 52 per cent, respectively at 11 and 22 kg
P rates. The increase in yield at same levels of P in
presence of 2.5 and 5.0 t pressmud application was
48 and 60 and 69 and 87 per cent, respectively.
This indicates better utilization of fertilizer P when
it is applied with pressmud. The behaviour of
haulm yield was also identical to pod yield.

The data on total uptake (Table 3) showed
significant effect of levels of P as well as the or-
ganic amendments and the uptake values were
found to increase with increase In rates of P appli-
cation or the amendments FYM and the pressmud.
In this case also, the pressmud application at both
the rates had an edge over levels of FYM at a given
level of P which is also reflected in statistically
positive significant interaction. On an average, the
organic amendment treatments also gave higher val-
ues of available P (Table 3) at each level of fertil-
izer P after harvest of the groundnut crop. In this

Table 2. Pooled effect of different levels of organic amendments and P on pod and haulm yield of groundnut

Organic amendments P levels (kg ha) P levels (kg ha™)

0 11 22 Mean 0 1] 22 Mean

Pod yield (t ha'!) ~ Haulm yield (t ha'!)
No amendment 1.47 1.76 1.90 1.71 2.12 2.5] 2.86 2.50
FYM @ 5.0 t ha" 1.87 2.00 2.13 2.00 2.36 2.76 3.16 2.76
FYM @ 10.0t ha! 1.96 2.11 2.24 2.10 2.73 3.16 3.42 3.10
Pressmud @ 2.5 t ha! 1.92 2.18 2.36 2.15 3.09 3.4 3.67 3.40
Pressmud @ 5.0 t ha"! 2.07 2.50 2.75 2.44 3.51 3.87 4.15 3.85
Mean 1.86 2.11 2.28 2.76 3.15 3.45 -
F levels  Organic amendments Interaction P levels Organic amendments Interaction

CD (P = 0.05) 0.13 0.30 0.11 0.16 0.49 NS
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Table 3. Pooled effect of different levels of organic amendments and P on total P uptake and available P after harvest of
groundnut :
Organic amendments P levels (kg ha'!) P levels (kg ha™)
0 11 22 Mean 0 11 22 Mean
Toral P uptake (kg ha' ) Available P (kg ha')
No amendment 3.75 6.59 9.13 6.49 5.90 10.95 12.31 9.72
FYM@ 5.0 t ha! 6.65 8.12 10.15 8.31 8.44 11.33 12.4] 10.73
FYM @ 10.0 t ha*! 8.21 10.22 12.16 10.20 9.73- 11.33 13.47 11.51
Pressmud @ 2.5 t ha"! 8.27 10.82 13.16 10.75 9.06 11.71 13.42 11.40
Pressmud @ 5.0 t ha™! 10.16 14.22 18.02 14.13 9.90 13.62 14.92 12.81
Mean 7.41 9.99 12.52 8.61 11.79 13.31
P levels  Organic amendments Interaction P levels Organic amendments Interaction
CD (P = 0.05) 1.15 2.74 1.03 0.78 1.01 NS
(
case also, the pressmud treated plots showed rela- References
tively higher values of available P. Datta, N.P. & Goswami, N.N. (1962) J. Indian Soc. Soil Sei
; . . 10, 263.
The probable reason of getting higher yield e 4 B e
of pod and haulm as well as higher total P uptake Dhi c:;,s S. & Sidhu, A_S. (1992) J. Indian Soc. oil Sci. 40,

with addition of organic amendments might be the
release of native P due to intermediate acids (Singh
& Jones 1976) produced duri ng decomposition, in
addition to chelating effect of complex intermedi-
ate organic molecules (Datta & Goswami 1962).
The effect of pressmud was better than FYM on
yields of pod and haulm, total uptake of P and
available P after harvest of the crop. This might be
due to originally high concentration of P in press-
mud and its subsequent release during decomposi-
tion (Kapur & Kanwar 1989).

Thus, addition of FYM and pressmud in-
Creased the efficiency of fertilizer P in clay soils of
the region. The values of uptake were relatively
high whenever either FYM or the pressmud ac-
companied the fertilizer P. The fertilizer P efficiency
at 22 kg P level increased by 11, 33, 44 and 97, per
cent, respectively when FYM @ 5.0 and 10.0 and
pressmud @ 2.5 and 5.0 t ha' were applied.
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