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EFFECT OF SOIL AMENDMENTS AND SOURCES AND
METHODS OF PHOSPHATE FERTILIZATION ON GROWTH
AND YIELD OF WHEAT UNDER SALINE-SODIC CONDITIONS

G.L. KESHWA and G.D. SINGH

ABSTRACT

An experiment comprising six soil amendments (Control, FYM at 25 t/ha, Gypsum
and Pyrites each at 25 and 50% GR) in combination with two sources of phosphorus
(DAP and SSP) with their two methods of application (broadeast and drilling) was carried
out on loamy sand saline-sodic soils during 1983-84 and 1984-85. Incorporation of soil
amendments significantly increased the growth and biological yicld of wheat. The plant
height at harvest, number of tillers/m row length and dry matier yield almost at all the
growth stages were more under gypsum at 50% GR and the lowest being under control.
Similar wend was also observed for the biological yield. Sources of phosphorus as well
as their methods of application, however, did not bring any significant impact on growth

characters almost at all the growth stages.

Though salt affected soils are highly
productive yet without a suitable tech-
nology for their amelioration and
management, there can not be put 10
profitable cultivation. Many organic and
inorganic amendments have been used
for the amelioration of salt affccted soils
particularly in Kharif seasons (Mchta
and Abrol, 1976). Wheat is mosl im-
portant rabi, crop, which can casily be
‘cultivated on salt affected soils il they
are reclaimed and managed properly.
The phosphate fertilization for a crop
grown on saline sodic soils diflers
remarkably in view of adversely aliered
physico-chemical nature of the soil. Since
noinformation is available, ancxperiment
was conducted to study the cffect of

soil amendments and phosphate fertiliza-
tion on growth and yield of wheat grown
on salt affected soils.

MATERIALS AND METHODS

An experiment was conducted
during 1983-84 and 1984-85 on salt
affected sandy loam soil (available N
150-156 kg/ha, P20s 20-22 kg/ha, K20
155-170kg/ha and organic carbon 0.20%)
al SKN College of Agriculture, Jobner
(Rajasthan). The soil was alkalinc in
reaction with pH of saturation paste 9.3
and 9.2, ECe 4.8 and 5.6 mmhos/cm,
ESP 33 and 30% and gypsum requirement
(GR) 6.02 and 5.02 tMa during 1 and
1T year respectively, The treatments were
replicated four times in a split-plot design
with six soil amendments (control, FYM
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at 25 t/ha, gypsum at 25 and 50% GR;
and pyrites at 25 and 50% GR) in
main-plots and two each ol sources
(DAP and SSP) and methods of phos-
phorus application (broadcast and drill-
ing)in sub-plots. The amendments were
applied and mixed in 10 cm furrow slice
of experimental plots 35 days before
sowing and a heavy irrigation was
applied, Nitrogen in form of urea was
applied at 100 kg/ha, Half of the N was
applicd as basal dose and remaining at
sccond imigation. A common dose of
50 kg P20s/ha (as per sources) and 25
kg K20/ha (through muriate of potash)
was applied at sowing. Wheat varicty
Raj 1114 was sown on November 24
and 18 in 1983-84 and 1984-85, respec-
tively at a seed rate of 100 kg/ha and
row spacing of 22 ¢cm. The crop was
harvested on 1st April, 1984 and 30th
March, 1985. Five randomly selected
and permanently tagged plants were uscd
to measure plant height at 30,60,90 Days
afler sowing and at harvest. Total number
of tillers/m row length (al three marked
spots) and dry matter yield/m row length
(from 0.22 sq.m area) were also estimated
at 30, 60, 90 days and at harvest.

RESULTS AND DISCUSSION

Plant height

The application of soil amendments
increased the plant height significantly
over that of untreated plots at final stage
of obscrvation during both the years
except the pyrites at 25 and 50% GR
in the year 1984-85 (Table 1). The
maximum plant height was attained under
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gypsum at 50% GR in both the years.
The soil conditions corrected by soil
amendments probably led to more plant
height. These findings corroborate the
results of Yadav and Agarwal (1959),
The plant height, however, remained
unaffected either by sources of phos-
phorus or by their methods of application.

Number of tillers

It is evident from Table 2 that
incorporation of soil amendments sig-
nificantly influenced the number of

. lillers/m row length at 60,90 DAS and

at harvest. Gypsum being the best
treatment among the amendments tested,
proved to the significantly superior to
control and pyrites at 25% GR during
both the years, as also reporicd by Singh
and Sharma (1981).

The number of tllers were not
alfected significantly due to sources of
phosphorus, however, among the
methods, drilling of phosphorus produced
morc number of tillers/m over broadcast
at 90th day and at harvest during 1984-85.
This might be due to more availability
of nutrient from the source of fertilizer
placed near the roots, thus increasing
the absorption and utilization of nutrients
by the plants.

Day matter

Gypsum at 50% GR recorded max-
imum dry matier accumulation which
was significantly supcrior to control at
60th and 90th day; and to control and
pyrites 25% GR at harvest during both
the years (Table 3). Similarly, incor-



559

‘Effect of soil amendments and sources and méthods of phosphate fertilizationon

growth and yield of wheat under saline-sodic conditions

dumos 1me s8oQ) @ v

WAL UIES-UON © SN

SN SN SN SN SN SN SN SN RS
£5°19 1109 8T8 8Y'LE P81 8891 £LT §S°T Sunugy
8909 8F'6S 8S°LE 06'9€ LY'L] 7891 0L'T 96T 1sEapEaLg

uopwatpdide g, Jo Spopay

SN SN SN SN SN SN SN SN %BE ¥ D
S0'19 BS6S y8'LE £6'9¢ vL L9t LT PST dss

o119 1009 20'8¢ vy LE L9°L1 6691 LT LST dva
.____".._.__ ..H_D_ A0S
8ET 18T SN SN SN SN SN SN BE W AD
18°09 509 Pa'LE £E°LE 60°81 60°LI £LT 85T 10 b505 1 sNuky
08'09 0565 18°LE 169€ ULl 1691 LT €T 10 2567 W saudy
FO'E9 919 £6'8€ VE'LE €281 91°L1 oL'e (X4 HO 9505 ¢ wnsdis
19719 ST'09 £0°8€ 178€ P8LT 60°L1 V4 85T UDWST W wnsdhy
$9'19 12'09 00°8€ 0T'LE £6°L 7691 LT 65T TN ST W WAL
pL'8S vL'9S L6'9E p1'9¢ £L°91 £6'S1 L9z T loaue)
FIUINPUILN?

Sa-¥861  ¥E-EB6IL S8-¥861 vE-€861  SB-bR6I PB-£861 S8-+861 YE-E861

SJUDULIEDS |
1590281 JY SYa06 SvVd 09 sva o¢

sodeys Juaxoyip je(wd) Sy Jued uo sjUAUNEIL) JUIINP JO 1T

: ] 2qeL



Val;79:No. 10

KESHWA and SINGH

560

8T SN 9z SN SN SN SN SN %S ® 4D
m:....mm” TLL b8 zoL gL 699 S6€ 8'LE Juua
- 08 €SL £'6L ShL LIL €19 6'8€ I'LE aseapsolg
| uoneaydde 4, j0 spowisy
SN SN SN SN SN SN SN SN %g ™ ad
'8 6'SL . 008 zsL €L 9'b9 I'6E £LE dss
678 991 L'88 'L ¢l b9 r6E 9°LE dva -
s JO Seamog
Iy v Ip zE Tt L€ SN SN %S T aD
9'€8 T6L 818 8L IpL 1'99 1'op CLE ¥O %0 18 smukd
L08 pL 6L TIL T'IL 109 L'sg TLE ¥ %ET 1® snukg
€L8 008 198 I'6L 1oL £'69 €65 6°8¢ MO %06 ¥ winsddn
78 €8L 018 €L 0T I'L9 8'8¢ I'LE ¥O 45z 1 winsdAn
0°E8 9O'LL g oLL SEL 699 £0F v'LE BUA CZ 1 WAL
ZSL 0L THL 869 L9 0'8S 1'8€ 9°9¢ [onuo)
SuawpuIUny
SE-PS6I  PE-E86I S8-861 PE-€861  SB-PEGI  $8-E86I SEPS6T  $8-€86T
. SjuaLEaL],
ISOAIEY 1V SVda 06 sSvVda o9 gvda og
sade)s Juasaip 3¢ Sus] A0S WSIBLN JO JIQUUINU U0 SJUsUIEIL] JURIIPIP JO 1031H : 7 PQEL




561

S8-¥861 ¥8-E861 S8-P8GI PE-EBGL SS-¥8GL ¥8-£R6T SS-PSGI P8-€861 S8-¥86L PB-E861 S8-PE6I $E-ERGI
159Adey IV SVda 06 sSVa 09 SV o€ SUINLITIA],

0se SN SN SN SN SN SN SN SN SN SN SN %S W ad
.m ESTL B¥99  LGWE 9EET  L'vLE  (O'BEE 1'661  9°ELl Les TS 611 901 dunjjug
m 680 T0SH  TRET 9CET  ¥EI9E  1PEE 8961  STLI 88¢ LwS 91 801 1stopealf]
g m uonesipdde |, jo spoipagy
..mu..m SN SN SN SN SN SN ~ SN SN SN SN SN SN %S ¥ dD
W .mM oL'69 E¥'S9 96'ET 98TT TILE LVIE  £'B61 ¥TLl 168 £rs L1t m.E. 4S8
_.m .m 69°'TL LO99 T8PT 9SUEC O'ILE  ¥VLZE  LL6] L'ELT 65 avs 811 Lol dvda
! m | d. Jo amos
.m .m LB'S Ly 6T LT 91z vLiE sl oLl £e gC SN SN %S W adD
W g IP'IL  LPB9 SO'ST  PEVEZ G'9LE 6'8PE  6'80T 1'z8l LAY 1'ss 1"l 1ot D %08 1w sady
2 M 60’89 EFI9 9BTT L6OT €098  FVIE  BUWT  6'0LI 19¢ 1'9§ L1 ol UD %L 18 sy
.m HM TOBL SYEL E€EBT 1TLT 8P6E V'ESE  ¥'EIT  0'tE8l 559 €19 i (A "D %06 W wnsdhy
g .M. CPIL 8699 9P S9EC  WLLE  9BEE  ¥I0T  LSL (At LAY §'11 L1 HO 96T 1 umsdin
.m ...M LLTL ST99 96T 60EC S08E Svit 9881 GSPLI a9 658 Tl o0l BYA T W WAL
.m W 19°e9  6¥'LS EL'OZ LS'81 9'6EE  ¥98T  ELLI 6'1¢1 708 6’5 01l €0l [anuod)
] : Sjuspuaung
=]
E

- (eyb) (wyb)
PIoif reajdojoig Pk UpRID . (Sud) soa wyb) sapewm L1q

piei£ jeoidojoiq pue safers juasayp Je pid Jojjeul LIp U0 SIUDLIEIL] JUIIILYIP JO 1RYH g oqel



562 KESHWA and SINGH

poration of other soil amendments also
produced significantly more dry matter
yield as compared to control at later
stages of crop growth except the pyrites
25% GR at harvest. The reason for this
increase is the beneficial effects of these
amendments on soil properties which
resulted in more plant height and more
number of tillers consequently led to
more dry matier accumulation. It is
further evident from Table 3 that sources
of phosphorus as well as their methods
of application did not bring any sig-
nificant impact on dry matter accumula-
tion,

Yield

It is clear from Table 3 that among
the various soil amendments tested,
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gypsum at 50% GR attained significanty
more yield as compared to rest of the
treatments in both the years. Pyrites at
50% GR, gypsum at 25% GR and 25
tFYM, being at per all gave significantly
more yicld than untreated plots during
both the years. Gypsum at 50% GR
recorded 28.11 and 22.65% more yield
over control during I and I years
respectively, The reason for increase in
yield is probably more plant height, pre
dry matter accumulation and higher
number of tillers, as also reported by
Yadav and Agarwal (1961) and Bhumbla
and Abrol(1975). Sources of phosphorus
did not influence the biological yield.
But among the methods, drilling of
phosphorus attained significantly higher
yield over broadcast in 1984-85.
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