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A pol study was conducted during the vear 1987-88 on rice and wheat to
cvaluate the effect of different sources of P (nitrophos, single super phosphate,
diammonium phosphate and triple super phosphale) in soils having ESP of 10, 14,
27 and 41. Phosphorus for rice and wheat was applicd @ 30 and 50 mg kgt soil
along with a basal dose of N, K @ 45, 23 and 75, 25 mg k! soil, respectively,

The P sources improved the productive tillers, grain and straw yields of rice
and wheat, singlc super phosphate remaincd superior. The increasing sodicily levels
decreased the number of tillers, grain and straw yields and P uptake. Phosphorus
uptake was increased by applying P fertilizer in sodic soil, being maximum for SSP

followed by TSP, DAP, NP and the control,

INTRODUCTION

According 1o estimates about 5.53 mha
of arable land in Pakistan are affected by
salinity and sodicily (Muhammad, 1983). In
saline/sodic cavironments, Lhe availabitity
and uptake of P becomes a problem
(Chhabra et @/, 1981). It has been noted that
grain yichd of rice was increased by applica-
tion of P in salinc-sodic soils (Jalil ¢ af.,
1979). The yields of rice and wheat were not
affected by P application in individual year
in uncullivatcd sodic soil, but over a period
of 6 ycars the yicld of fertilized plots was
more than the corresponding  controls
(Chhabra, 1985). Smith and Spcnche (1974)
in pot (rials noticed that single super
phosphale increased the grain yield of wheat
in 2/3 among the 71 trials. Ahmad (1988),
compared dilferent P sources in a pol study,
observed better P uplake, grain and straw
yicld of wheat with application of single su-
per phosphate. Tn the present study, growth
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response ol wheat and rice to P carriers was
investigated under sodic soil conditions.

MATERIALS AND METHODS

A pol experiment was conducted on
rice and wheat during the year 1987-88 at
the Soil Salinity Rescarch Institule Camp at
Faisalabad to evalualc the effcet of different
sources of phosphorus  (nitrophos, single
super phosphate, diammonium  phosphate
and triple super phosphate) undcer four ESP
levels (10, 14, 27 and 41). A normal loam
textured (Ee, 1.9 dS m!, pHs 7.9, Oslon P 7
ppm, ESP 10) was collected from Lhe liclkl,
The sodicity levels were developed by the
addition of NaHCQ,. Ten kg of this soil
were added in cach pot. The treatments
were: Control, nitrophos (N/P), single super
phosphate (S8P), diammonium phosphatc
(DAP) and triple super phosphate (TSP).

Phosphorus for rice and wheat was
applicd @ 30 and 50 mg k! soil along with
a basal dose of N, K @ 45, 23 and 75, 25 mg
kg ! soil, respectively as  ammonium



sulphate and potassium sulphate. Nitrogen
was applied in (wo splits, ie. Ist al
transplanting/sowing and 2nd onc month

later.
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samplcs were colliceted for P determination.
All the chemical determinations were made
according (o the methods of U.S. Salinity
Lab. Stalf (1954). Available P in soil was

Table 1. Grain and straw yield (g pot'!) and productive tillers of rice as affected by P
sources and ESP

ESP icvel

Treatmenl 0 e

10 14 27 41 Average

Grain
Conlrol 12.8 jki 14.7 ijk 9.2 klm - 92D
N/P 19.4 ghi 200 [ghi 224 elgh 2.6 no 16,1 C
SSP 379a 30.6 bed 26.2 ¢de 7.1 lmn 254 A
DAP 328 ab 28.3 bede 25.8 defg 4.5 mno 2228
TSP 31.7 abed 323 abe 17.8 hij 7.9 Imn 225AB
Average 269 A 252 A 19.7B 44 C
Straw
Control 83.0 5 321 - 482D
N/P 1333 91.1 519 143 723 C
SSP 159.0 105.3 764 36.0 942 A
DAP 146.5 107.1 75.6 28.6. 8948
TSP 1390 1176 76.7 403 949 A
Average 1321 A 99.7 B 62.5C 250D '
Productive tillers pot*!

control 207 21.0 10.0 - 144C
N/P 320 26.7 13.0 4.7 1v1B
SSP 323 330 20.7 16.3 259 A
DAP 450 28.0 233 12.0 246 A
TSP 383 330 193 14.0 202 A
Average 3B33A 28.1B 173C 94D

Five plants of rice Bas. 385 and whcal
Pb. 85 were maintained in each pot. At
harvest, productive lillers, grain and straw
yiclds were recorded. Grain and  straw

determined  according to Watanabe  and
Olsen (1965). Phosphorus uplake was cal-

culated by the lollowing formula;
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% P in grain x grain (g pot™!) x 1000
P uptake by grain (mg pot™!)

100

% P in straw X straw (g pot-1) x 1000
P uptake by straw (mg pot-1) .

|

100

P uptake by wheat and rice (mg pot)

P uptake by grain and P uptake by straw,
bolh as mg pot’!

Table 2. Grain and straw yield (g pot')) and productive tillers of wheat as aflected by P
sources and ESP

ESP level
Treatment
10 14 27 41 Average
Grain
Control 59cfg 65cfg 04pg - 32C
N/P 174 a 15.1 abe 44p 04g 93 AB
SSP 171 a 16.7 ab 9.1 def 15g 111 A
DAFP 10.1 ¢de 14.5 abc 12.1 bed 0.7 g 94 AB
TSP 120 cd 13.3 abcd 500 11g 79B
Average 12,5 A 13.2A 6.2B 48 C
Straw
Control 58 8.1 1.2 0 38C
N/P 18.% 16.0 9.0 13 5B
SSP 175 19.6 12.7 31 132 A
DAP 12.9 16.5 14.3 14 11.7 8B
TSP 15.5 17.4 1.1 2.6 114 B
Average 141 B 15.7A 95C 17D
Productive tillers pot!
Control 6.3 8.7 50 - 50D
N/P 16.0 127 9.7 5.0 95 C
55p 16.0 15.7 13.0 57 126 A
DAP 14.3 16.0 14.3 5.0 124 A
TSP 113 14.0 11.0 53 104B
Average 128 B 134 A 10.6 C 42D
All the dala were statistically analysed with factorial combination of trealments

lollowing completcly randomized design (Steel and Torric, 1980).
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Table 3. Phosphorus concentration in grain and straw of rice and uptake as affected by P

sources and ESP

ESP lcvel

Treatment

i0 14 27 41 Average

Phosphorus (%)
Conlrol 0272 0.240 0.213 - 0.181C
N/P 0.324 0314 0.272 0.218 02728
DAP 0.329 0311 0.290 0.250 0295 B
sSSP 0.3% 0.362 0330 0.290 0343 A
TSP 0.370 0.354 0.340 0.310 0344 A
Average 0338 A 0310 AB 0289 B 0.214 C
Straw
Conlrol 0.060 0.055 0.046 - 0.040
N/P 0.070 0.070 0061 0.045 0.061
SSP 0.090 0.080 0.076 0.055 0.075
DAP 0.065 0.065 0.055 0.045 0.058
TSP 0.095 0.09%0 0.080 0075 0.085
Average 0.076 0.072 0.063 0.044
ESP level (P uptake (my kg'l)

Control 851 78 m 3p 0s 49 E
N/P 155§ 131 h 92 a 12r 98 D
sSSP 291 a 194 ¢ 144 g 400 167 A
DAP 203d 157 1 116j 24 q 125C
TSP 249 b 219 ¢ 122 90 162 B
Average 197 A 156 B 102 C 27D

RESULTS AND DISCUSSION

Rice growih characteristics: Maximum rice
siraw and grain yield was obtained for single
super phosphate lollowed by TSP, DAP and
N/P (Table 1). It remained minimum at
ESP of 41, These results arc in agreement
with those of Jalil et ai. (1979). Maximum
grain yield was recorded in the trealment
where SSP was applied in a soil of ESP 10
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followed by DAP in the same soil and TSP
in the soil having ESP of 14, However, there
was no grain yield in the soil having ESP of
41 without fertilizer. It might be duc 10 the
toxic effect of exchangeable sodium on
planls which could not survive in this
trcalment.

The productive tillers of rice (Table 1)
was [ound maximum with SSP. On
productive tillers, DAP and TSP have elfect,



similar to SSP, With an increase of ESP,
productive tillers decreased  significantly.
There was no survival of plants in the soil
having ESP of 41 where no fertilizer was
applicd.
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grain yicld was recorded in a soil having
ESP 10 with N/P and was similar with SSP
at the same ESP level, lollowed by SSP,
DAP and TSP at ESP of 14, Due to higher
sodicity, there was no survival of plants in

Table 4. Phosphorus concentration in grain and straw of wheat and uptake as alfected by P

sources and ESP

Phosphorus concentration (%)

Treatment

10 14 27 41 Average

Grain
Control 0.31 0.30 0.26 0228
N/P .33 03 0.29 021 0.29A
Ssp 0.37 0.37 031 0.19 031A
DAP 0.34 0.34 0.27 0.23 030 A
TSP 036 .35 0.31 0.19 030A
Average 034 A 0.34 AB 029 B 616 C
Straw
Control 0.10 0.00 0.07 0.00 0.06
N/P 0.13 0.09 0.09 0.07 0.10
Ssp 0.18 0.13 0.14 0.12 0.14
DAP 0.14 0.10 0.09 0.07 0.10
TSP 0.17 0.16 0.14 0.11 0.15
Average (.14 0.11 0.11 0.07 : 0,15
P uptake (mg pot!)

conlrol 24k 24k 20 ap 13D
N/P 82¢ 02g 211 2o 2C
SSP 95a 87b 461 7m %A
DAP 52h o6 f 401 3n 42C
TSP Me 75d 30) 5 mn 45 B
Average 05 A 63 B 29C 3D

Wheat growth characteristics: The grain
and straw yields of wheat (Table 2) was
significantly aflected, being maximum in the
Ircatment receiving SSP followed by DAP,
N/P and TSP. With an increasc in ESP,
being maximum in soil having ESP 14, (ol-
lowed by ESP 10, 27 and 41, The maximum
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the soil having ESP of 41 without [lertilizer.
These results are in agreement with Smith
and Spenche (1974).

The productive tillers (Table 2) were
maximum with SSP followed by DAP, N/P
and TSP. The ESP effccis were similar to
those on grain and straw yields of wheat.



The maximum productive tillers were
recorded for soil ESP of 14, [ollowed by 10,
27 and 41.

Per cent P in grain and straw of wheat and
rice: Phosphorus concentration in rice grain
(Table 3) was maximum with SSP and TSP,
followed by DAP and N/P. Phosphorus
concentration decreased with inercasing
ESP. However, there was no cllecl of P
sources oOn concentration in rice straw
(Table 3). The interaction ellect of ESP
levels and P sources was non-signilicant.
The P concentration in wheat grain (Table
4) rcmained non-significantly differeni, The
effect of P sources on P concentration in
wheat straw and intcraction between P
sources and ESP in wheat grain and straw
were non-significant (Table 4).

P uptake by rice and wheat: Phosphorus
uptake by rice (Table 3) was maximum in
the treatment rcceiving SSP followed by
TSP, DAP, N/P and the control,
Phosphorus uptake was maximum at ESP of
10, followed by 14, 27 and 41. The
inferaction between diffcrent P sources and
ESP signilicantly affectcd the P uptake,
being maximum for SSP applied in a soil
having ESP of 10, followed by TSP in the
same soil.

Phosphorus uptake by wheat (Table 4)
was maximum in SSP ircatment, followed by
TSP, DAP, N/P and control. With an
increase in ESP, P uptake was signilicantly
decrcased. Phosphorus uptake by wheat was
maximum in the SSP treatment at soil ESP
of 10, lollowed 14. The P uptake by rice and
wheat was minimum at soil ESP of 41 in
which N/P was applied. The P uptake was
zero at soil ESP 41 without [fertilizer and
was due to the mortality of plants.

The SSP contains gypsum that ranges
from 40% to 45%, which may help in in-
creasing the availability of phosphorus Lo the
plants. The DAP increases pHs particularly
in calcareous sodic soils. So the uptake of P
may further decrease which is already low
due to lhe presence of higher amount of
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sodium. The TSP contains higher (46%%) P
and may help the supply of P 10 plants. The
N/P is proved a poor source of P in sodie
soils due to its low P conlents and physio-
logical activity. Basing upon the data of the
present study and the quoticnt rcasons
brought above, it may be concluded that 55P
is the best source of P in saline/sodic soils.
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