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PHOSPHATE USE EFFICIENCY IN GRAIN SORGHUM CULT|VARS

D. K. JADHAVY, C. P. GHONSIKAR? end H. K. TATTU®

A field experiment with 5 sorghum cultivars viz,, CSH-5, CSH-6, Cs-3541, SPV-297
and PJ-8(K) was conducted to study the phosphate use efficiency in sorghum, ‘Per- cent P-
derived from fertilizer was increased with: increasing levels of P at ail the 'stages of growth..:
Amangst the sorghum cultivars, hybrid CSH-5 extracted maximum P (41.69%) from appliad
source, The per cent P removal by plant was low at second sampling (At 60 day plant
growth stage), The genotvpic ahility for utilization of applied fertilizer P differed greatly; Hybrid
CSH—S utilized the largest amount of applied P(739 per cant) while PJ—8(K) utilized the.
lowest (3- 10 per cent) during 60 days of plant growth: Significantly high P uptake inall
the sorghum cultivars was observed at.90 kg Ps0;/ha, Mean maximum P uptake {2*'5,:1(}1:;
P30s/ha) was recorded in hybrid CSH -5 and lowest (14.20 kg Pa0y/ kg was observed in
PJ—8 (K)* Even with applied fertilizer Phsphato, sorghum crop ohaorbad nearly 92 per cent

of its total P uptake from native soil P source,

Grain sorghum Sorghum. biocolor
(L.) Moench is an important food crap
particularly in ar and semi. arid tro-
pical areas, Fertilizer use efficiency stu-
dies have attained. greater ‘importance
in recent times to'derive maximum uti-
lization of applied fertilizer nutrients
and thus :save  an investments on
fertilizars. The utilization of fertilizer
phosphorus by differant crops has
been shown to vary fram 5 to 35 per
cent (Larson, (1971).

The differential response of sorgh--

um genotypes ‘is an indicatlion of
differences that exist in. the efficiency
of phosphorus uptake. Selection of
sorghum cultivars that can utilize most
of applied phosphate for regional cul-
tivation shall give an advantage .for
maximum utilization of applied phos-
phates and thus increase efficiency of
P uptake: o

Phesphate uptake or utilization of
applied phosphate by sorghum also

varies during ontogenesis or develop-

Jng stage of plant growth. It becomes

therefore necessary to. understand the

-stage of plant ,grﬁwth when phosphate
uptake is maximum. . This will greatly
help to. monitor phosphate availability

in the soil during a particular. plant
growth stage. Plant absorb phosphates
from soil -and: from applied phosphate
source - as'well, By using labelled P
source it is possible to'measure the effi-
ciency of plant use fertilizer. Per cent
F derived from fertilizer and the percen-
tage utilization of the applied fertili-
zer provide, critéria for  quantitative
assessment of plant use,efficiency of
applied.phosphate -to the 'soil—plant

* system (Rennis and Fried 1971),it was

therefore felt necessary ‘to study the

- ‘relative response of -sorghum ' ¢ultivers

to varying levels of phosphate and to
investigate by radiotracer technique
the relative efficincey of sorghum
cultivars in ‘utilizing soil and fertilizer
‘phosphorus '
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MATERIAL.AND METH@DS

_ A flE!d experiment was conducted
at Agricui‘thre Ccllaga Farm Parbhani
durlng Monsaon Season of 1980 on

mﬂdlurn blar;k soil (pH 8.20, urgamc'

carbon 0.58 ‘per "cent,available phosp-
horus 1%_(_}6 Kg/ha and 7.5 per cent
free CaC0s). Five sorghum-cultivars
Viz:, | CSH:5; © CSH-6; CS-3541;
§PV-297 and PJ-8(K)were used. The
experiment was laid out ‘in factorial
R B.D. with four levels of phosphate,
{ie 0. 30. 60, and 90, Kg PyQi[ha)
. replicated ‘three times, Basal applica-

tion of 50-Kg N/ha (through urea) and’

60 ‘Kg K:0/ha (through muraite of
potash) were made along with specified
dose of P at the time of sowing. Addi-
tional 50 Kg Njha: as urea was applied
30 days aftar sowing. An area of 0.9
x.-0.6 M?* in two rows of each plot was
marked for the application of labsliled
smg!e super-phosphate, The specific
acuwtv of -single super-phosphate
was mamramed at 0.4 mCijg P:0s by
use.of carrier free. **P procuréd - from
‘Bhabha-Atomic Research Céntre Trom-
bay, Plant sampling was done on 20th
and 60th day after sowing and the sam-
‘ples 'were analysed for radio-chemical
phosphorus, Total P in triacid extract
was determined - colorimetiically by
Menadomolybdate  method (Jackson,-
-1967). The radioassay of. plant samples
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RESULTS AND DISCUSSION
Grain.and Fodder vie!-:i:

It is seen from the d:zta on grain
yield (Table 1) that amongst the five
sorghum cultivars te’sted. hybrid CSH-5
give the highest grain yield (25.90 g/ha)
and.was followed by CSH-6, SPV-297,
ES 2541 and PJ- SEKI yielded the
lowest (20.37 gfha). Phosphate appli-
cation significantly increased the
grain yield of all the sorghum cultivars
over control. However, the dose effect
was not significant Sorghum cultivar
PJ 8(K) responded significantly only
upto 30 kg P:0s/ha, while other four
cultivars showed response upto 60 kg
P.0s/ha. It thus can be said that the
optimum’ level of phosphorus for
hybrids and improved varieties of
sorghum is 60 kg P:Qs/ha.

Fodder ‘r‘iﬂld of four sorghum
cultivars was increased signficantly
with . increasing levels phosphorus,

" variety CS-3541 responded only upto

B0 kg P20:fha,
madter in-
levels
(1969),

Increase in  dry-
sorghum with increased
of P was reporied by Nagare

Per cent P . derived from . fertilizer

(%pdif) :

Efficiency of plant use of applled
phusphate is asessed by determining
per cent P derived from fertilizer
E%Fdff] and percentage utilization of
applied phosphate using the relation

was done using G.M, cotinter, - s_hip.
%Pdit .= Speeiiic_activity of sample |
Specific -activity of fertilizer %100

8¢ utilization of the applied  fertilizer
phcmhmus

The ner cent P dsrwed from - ferti-
lizerin 20 days of plamt growth (Tahfe-

% Pdif x yield of p (Kg/ha} in_plant
Rate of fertilizer P spplication(Kg/ha)

2) by
with “increasing

sorghum cuitivars increased
lovels of fertilizers
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phosphorus at all the stages of growth.
Similar increase in uptake of added P
was aols reported by Simpson (1961).
Hybrid CSH.5 extracted maximum P
from applied source (41-69%), while
lowest 9 Pdff was incase of PJ-8(K)
(2440%,).Considerable higher amounts

al.

Vol oo E

~ during 60 days of plant-growth. Hybrid

of fertilizer P was extracted by hybrid -

CSH-6(35.54%) followed by improved
varieties SPV-297  (34.63%) and
CS 3541 (32.69%).

At second sampling (60 days after-
sowing)per cent P'removed fram ferti-
lizer was reduced since plant developed
massive root system and proportiona-
tely more nutrients are absorbed from
the native soil source during later stage
of growth. The average P derived from
tertilizer by plants was low and varied
from 19.089 to 36,39 per cent of total P
in plants. However,the sequence of P
removed from fertilizer was same as in
the case of 30 days sampling.

Per cent utilizaiion of applisd ferti-
lizer phosphate:

The utilization of applied fertilizer P
was decreased with increasing P levels
at all the stages of growth. This indi~
cates that the application of higher
doses of phosphorus are not properly
utilized by sorghum plants. At higher
rates of P application however, the
plants were unable to utilize most of

CSH-6 was next followed by improved:
SPV- 297 and CS- 3541, It. was interes:
ting 1o 'notice that-the per. cent utiliza-
tion of applied fertilizer is increased:

as the age of the plant advanced

through the. per nent_.-_E"deriire_d .i‘n_::rn
fertilizer was-reduced during later sta-
ges of growth. This may be on:acc-

ount of increased _dry : matter of
Bio-mass production which required .
high P utilization.
Total P uptake:

Significantly high P 'Upta‘ka

(Table 3)-in all the sorghum cultivars
was observed at 90 kg P:O:/ha. Mean
highest P uptake (26.40 kg P.0s/ha)
was recorded in hybrid CSH-5 and.
lowest was in PJ-8(K) (14.20 kg P:0,/

" ha). Relative higher P uptake was ob-

sérved in 'SPV.297 (19.92 - kg/ha)
followed by CSH-6 (19.31 kafha and
CS 3541 (17.81kg/ha). =

Phosphorus derived from fertilizer-
was . decreased at'90 kg P,O«fha. It
was 8.68 percent at 60 kg P+Os/ha but
decreased at 6.54 per cent at 80 kg
PsO;/ha level of P-application. Irres-

~ pective of P levels highest P uptake

the applied nutrient resulting in lower

recovery. Similar results were aslo
reported by Sinha (1973),

ability for utiliza-
P ditfered

The genotypic
tionof applied fertilizer

greatly Hybrid CSH-5 utilized the-larg-

ast amount of applied P (7.39%) while
PJ-8(K) utilized the |owest (3.10%),
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from fertilizer was recorded in sorghum
hybrid CSH-5" ({14.669,), while it was
lowest (3.71%) in PJ-8(K). There
after the sequence appeared as CSH-=6,
SPV-297 .and CS8-3541. Such low up-
take of applied fertilizer phosphate may
be attributed to reduced availability of
applied P due to high P fixing capacity
of the soil (Ghonsikar & Musande, °
1978). It is evident that though sorg-
hum crop -is supplied with fertilizer
phosphate, native soil phosphate cnntri:
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buted most.to the total uptake of the -
phosphate.in sorghum crop. Mean total
.P.uptake of the sorghum crop (Average
of ‘total P uptake of five cultivars) was
19,62 kg Pi0:fha, nearly 9205 per
cent of this amount was a contribution
of native soil phesphate. h

. Phosphate use efficiency of differ-
ent sorghum cultivars under  rainfed
conditions seemed to- be very low.
Application.of P -byound ‘60 kg P:0,)
ha does not give anyadditional utili-
zation,  of. ' -applied phosphates.
Genotypic variability ameng sorghum
cultivars in-utilization of applied phos-
phate can be considered 10 make a
selection for plant use efficiency of the
fertilizer under a set of cultivation
practices,
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“Table 1 : Grain and lodder yield [i:ij'ha] of :ugh'um' cultivars as influenced by P application,

P40s levels (kg/ha)

CUHivBIS l] 3‘5 . ' ED ' gﬂ Maan
' . - Grain yield
cSH-b 29.8 35,5 . 38.8 381 - 35.9
CSH-B 29.8 ! EU_,E 248 348 316
CS5 3541 -~ 985 277 ao.2 302 . 28.4
SPY.287 266 28.4 ‘340 - 34,1 30.8
PJ:B[K) 166 20.8 212 21.56 20.3
Mean @ .26.1 286 31.9 318 —
; © Cultivar Fhosphate CXP
C.D.at5% 06 0.64 1.21
' Foddar yield y
CSH-5 87.9: 827 89.3 93.1 £6.0
CSH-8 63,8 65,8 70.9 71.5 680
cS-3541 - 85.2 68.0 725 7126 £9.6
SpPv-297 6B 4 fz24 . 766 - 78.3 74.0
PJ-8(K) 102.0° 1067 . 115.0 126.4 1125
Mean 757 78.2 84 8B Bg.44 -
. Cultivar Phosphate CXP
C. D, a1 5% 0.68 0.58 1.22
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L , .
Table 2: Per cont P oddrived from feititizer (% P-dff),

"P._,' 0y levels 'kgfha)

Cultivar _ 30 _ B0 _ © 8D
15t Sampling (30 daya of plant.growth) ;‘
CSH-5 35.4 424 47,1 S 41,8
CSH-6 303, 34.0 422 ‘458
C5-3641 26,1 | 332 38.6 ° 1328
SPV-297 27.8 358 404, 346
PJ-8 (K) 20.0 222 249 - 24,4
Maan 27.8 33.5 ‘ “B6 e
_ Cuttivar Phosphate “Cxp
C.D.at8%. . 1,58 122 - 1298
2nd Sempling (60 days of plant growth) Fof
CSH-5 317 376 39,7 263
CSH-6 26.9 286 - 356 “203
CS 3631 21,2 250 27.8 24,7
5PY-297 235 29.4 N 30,6 2718
PJ-8 (K) - 16 4 20.2 . 206 130
Mean 238 221 30:80 —
Cultivar Phosphate . CxP
oD, at5% . 083 0,68 © 15
.Table' 3 ; Total ®, 0; uptake (kgfha) by sorghum cultivers;

' Py Os leveis ([cgfha].._ L b P
Cultivars 0 L300 60 e . thean
CSH-5 - 20,40 25.90 29.06 0 3024° 0 2649

| . (18 33) (14:43) ; (10 £3) (14.56
CSH-B 16.17. 18,58 21.73 22.46 19.31
' - { B.03) A 9.20) ('6.99) (8.10)
'C8-3541 15.08 16,94 19.51 1983 17.81
-, { 6.20) { 7.22) ( 5-28) (6.23)
SPY.207 16,62 18.58 21 67 22,89 19,92
B, { 6.87) ( 8.58) ( 5.97) (7.44)
PJ-8 (K) 12,35 13,47 -14.68 1631 14:20
: (3.73) ( 3.88) (3.5 (3.71
Mean 16 10 18,70, 121,30, 22,34 19,52
I (.8.63) ( 8.68) ( 6.54) (7:95)
' Cuiltivars Phosphate CxP

“C. D. at 5% 0.316. . 10282 . ' 0.663

More ; Figures in parenthasis jndicate the p_s_rc_apt'F ﬁpt&kﬂ from fa'rt'lliiars.
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