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Influence of phosphates on the growth, yield and
composition of cholam crop *

\{’f/‘?' by

N, EAMALAM®

Synopsis: A field tria]l was conducted to test how far
the organic or inorganic fertilisors (on equal phosphorus
basis) or & judicious eombination of both would help in
obtaining maximum yields of cholam as well a8 maximum
uptake of phosphorus in that crop. This study has shown
that euperphosphate is better than compost when applied
singly but a judicious combination of superphosphate plus
compost with & lower amount of the latter is far better,
than either of them applied singly.

Introduction: The value of any manure or fertiliser depends on its capacity
to produce higher yield of crops. Application of phosphates with bulky organic
manures was found beneficial for acid soils by Raychaudhri (1956). Salter and
Schollenberger (1939) and Dalton et al (1952) stated that the availability of
Phosphorus to plants in organic manure was either equal to or in some cases
exceeded that applied in chemical fertilisers, Stewart (1953) found that phos-
phorous supplied through inorganic source is superior to organic, Sree Ramuln
et al (1959) reported an increase in yield of paddy on increasing the dosage of
Phosphorus as superphosphate. Sanyasi Raju etal (1954) and Coulter and
Lockyard (1955) found that the application of phosphorus increased the uptake of
phosphorus in paddy.

Smirnov and Ploshkov (1955) reported that maximum uptake of phosphorus
by plants was obtained when superphosphate alone was applied. But higher
yield of crop was obtained when it was mixed with compost. Significant results
were obtained by many workers (Srivastsava et al 1955; Sen and Bains, 1855) on
the total phosphorus content of grain when superphosphate alone and in combi-
nation with organic manure were applied. They found that the application of
organic manure alone bad no appreciable effect on the total phosphorus content
of grain. In view of these conflicting evidences, regarding the use of inorganic
or organic manures and the superiority of one over the other, Sree Ramulu (1960)
studied the above subject in detail on Ragi crop and the present investigation
was taken up on cholam crop.

Materials and Methods: Compost as the organic source and superphosphate
as the inorganic source for the supply of phosphorus were taken, Phosphorus
supplied as superphosphate and compost were on equal phosphorue basis. Two
gtraina of cholam, one of long duration variety, Co. 1 and another of short
duration variety, Co 18 were chosen in order to study the differences due to
gtrains. The following were the fifteen different treatments replicated four times,
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1. Conirol (No Manure)

9. Superphosphate to supply 15 1b. P,0, / acre.
3. do. 301b. | do.

4. do. 44 1b. do.

5. do. 60 Jb.  do.

6. Compost fto supply 151b,  do.

7. do. 301b.  do.

8. do. 451b.  do.

0. do. 60 1b,  do.

10. Superphospliate to supply 15 1b. P,0, / acre + compost to Eupplf
15 1b, PO,/ acre,

11. do. do. -+ . 30.1b. -_da.

12, do. do. e 451b, de

13. do. 301b. do. + 15 1b., ' do.

14. do. do. + '301b. do

15. do. 451b. " do.  + 151b. 'do,
Design - Split Plot <en  Plot size = 20" x &'

Net size = 18/ x b

Seeds were sown from 16—9—1961 to 18—9—1961, Height measurements
were taken from 30—10—1961 onwards at an interval of 15 days till ﬁq‘wering
stage and finally at harvest stage. Ten plants were selected at random in each
plot and the mean he1ght measurements were recorded. Plant material samples
were drawn from the experimental plots during the growth period at 13 month,
21 month and finally at harvest stage. Composite samples from all replieations
for each treatment were taken up for analysis,

The short duration variety. Co. 18 was harvested on 2—1—'02 and the long
duration variety was harvested on 25—1—'62. The yield of grain and straw from
each plot was recorded separately in each case and was subjected to statistical
analysis,

Resulis and Discussion: (a) MHeight Measwrements : During the first stage
in Co. 1 long duration variety there was not much. difference in height measure-
ments between the treatments while all of them were slightly beiter than the
plants in plots reciving 60 1b, P,0, (a& superphosphate to. supply 30 b, P.O; +
Compost to supply 30 pounds P,0;) which were found to be better than the others
(15 Ib. Super 4 30 Ib. Compost and vice versa). During the auhsequent stages
of growth, the height of the plants received both the forms of manures was better
than the others, But the plonts receiving superphosphate alone was slightly
shorter than those receiving compost alone. But this was not very significant,
In almost all cases the mean height of plants increased upto 40 1b. PO,/ acre
level when applied either as superphosphate or as compost and decreased above
that level. The reason for better growth in compost than superphosphate alone,
may be attributed to the presence of other nutrients like nitrogen, potash eto.
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In. the case of short duration variety Co. 18 also there was not much
difference in height in the biginning. But in later stages it was found that the
«ombination was better than the individuals, Bub no marked difference was
noticed between the individuals. However, in all forms of applications with
inéreasing amounts of phosphorus application, the average height of the plants
-also increased upto 45 1b. P,0, / acre.

(b) TYield: The yield data of the cholam crope are presented in Table L.
‘The yield of cholam grain in Co. 1 (long duration variety) increased with
inerease in phosphorus levels. But, however, the combination of both the forms
-of manure gave better yields than all other treatments for the same amount of
phosphorus spplied. The yield in superphosphate treated plots was slightly
higher than that of compost, In the combinations lower amounts of compost
gave better yield than the higher level (viz., 46 lb. compost). In the case of
straw, with inereasing amounts of phosphorus (Superphosphate) the yield also was
increased. Combination with higher amounts of Superphosphate (30 1b. P,0,) and
lower amounts of compost (15 1b. compost) gave higher yields than compost alone
applied separately,

Just as in the long duration variety, in the short duration variety Co. 18
also, the combination gave better yield than superphosphate which gave better
vield than compost alone. However, there was a slight decrease in yield when
the combination had larger proporfions of compost (viz., 30 Ib. .and 451b.)
In general, there was an increase in yield with increase in levels of phosphorus
upto 45 1b. level either as individuals or as combinations.

Statistical analysis of yield : Statistical analysis of yield data is furnished
in Appendix I. It reveals that in respect of grain yield, Co. 18 is superior
to Co, 1. The application of phosphate markedly increases grain yield., Phosphate
in the form of super is superior to phosphate through compost (due to immediate
availability). Super at 30 lb. P,0, plus compost at 15 Ib. P,0, as well as the
former at 15 1b. plus the latber at 30 Ib. have given the best results in grain yield
among the combined applications, The combination of organic and inorganie
phosphates has given befter grain yields than applying either form singly.
In Co. 1, the grain yield has not appreciably increased due to phosphate
application, while in Co, 18, there is very marked increase. With no phosphate,
the two strains are not much different in grain yield, being more than twice that
of Co. 1. In Co, 1, the organic or inorganic form of phosphate is of no consequence,
but in Co. 18, super surpases compost in grain yield, Under both super and
compost, Co. 18 has recorded markedly greater yiclds of grain than Co. 1.

In regard to straw yield, the two varieties are on a par. Here again, there
is marked response to application of phosphate. Also, super is superior fo
compost. Among the doses of both super and compost, all the three higher doses
are on a par and superior to 15 1b. P,O,. The combination of super at 30 b. plus
compost 15 1b. P,0, is again the Lest but on a par with 45 b, of super plus 15 1b.
compost. Co, 1, has registered a good response to phosphate in the yiclds of
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straw, while Co. 18 has not, Without phosphate, Co. 18, is superior to Co.1 in
the yields of straw, while with phosphate, both strains are on a par. In Co. 1,
the response of straw yields to increased dose of phosphate is evident, but in
‘Co, 18; the straw yield tends to go down beyond 45 Ib. P,0,. ‘Both strains yield
on a par at all doses of phosphate, though the trend changes beyond 45 1b, P,0,.

(¢) Composition of Plant materials samples: (i) Phosphorus: Co, I long
duration variety: In Co. 1 variety, phosphorus content of the young planta
was more or less equal in all superphesphate and compost treated plots
than the combined treatments. But it was found to be the highest in
treatment 15 1b. P,O, Superphosphate 4 15 lb. P,O, compost. Later the variation
‘was regular in most of the cases and at harvest stage it was found to be maximum
at 45 1b. P,0, [ acre level supplied in the form of superphosphate. The phosphorus
content in compost traated plot decreased with increase in phosphorus level.
There ivas not much variation in phosphorus content in the combination
treatments.

In general, phosphorus content was found to be the highest in earlier stage
-corresponding -to the period of root -development, after which there was a
decline due to the transloeation of nutrients to the grain. This supports the
findings of Acharya (1931) who had reported that in sorghum crop, phosphorus
content reached its maximum level corresponding with the seedling stage of the
plant and a rapid fall in phosphorus was noticed till it reaches the stage of grain
'furmatign.

Regarding the uptake of phosphorus in Cholam Co. 1 straw, superphosphate
was found to be superior either to compost or to the combination of both.
Maximum uptake was found at superphosphate 60 1b. level and 45 1b. level was
on & par with 60 Ib, level.

Co. 18 Variety: The straw of Co. 18 strain from superphosphate treated
plote had higher phosphorus content than compost treated plots. This may be
due to the increased amounts of available phosphorus in the superphosphate
treated plots than the compost treated plots during the earlier stages of growth.
Because of the increased availablity and increased yield, the uptake of phosphorus
also reached maximum at 45 1b.. P,0, / acre level. The phosphorus content of the
straw in the compost treated plot was less than that of superphosphate. The
depreesion of phosphorus in the straw from compost treated plot was found in
both strains at harvest stage in all levels. Increase in application of phosphorus
in the form of compost had resulted in depression of phosphorus content and the
uptake of phospliorus also, This depressing effect was also noticed by Fuller and
Dean (1949) ; they observed that by using organic materials containing 0-11 to
0-15 per cent P,0, a very marked reduction, not only in vield, but also in
Phosphorus uptake by the rye grass. Fuller and Rogers (1951) also noticed a
reduction in phosphorus uptake by rye grass, Stanford and Pierre (1953)
attributed thia effect, in part, to a widening of carbon : Phosphorus ratio and to
changes in the pature of the earbon constituents, From the above it is clearly
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understood that organic matler present in compost treated plot resulted: in
depression of phosphorus content of straw evidently because of mdanlng -::rf C N
ratio and C : N ratio of soil which also supports the results. obtained- "i:-jr Sruu

Ramalu (1960) for ragi crop.

Grain Co. 1. and Co, 18 Varieties : - The phosphorus content of Co. 1 cholain.
grain from superphosphate treated plots increased with- mamaamg duseﬁ of
superphosphate application. The phosphorus content was maximum at 451b,
P,0, ) acre level whereas in compost treated plot it was found to dﬁcraaae wmh
inereasing dosages above 30 1b, level. DBut at 15 Ib. and 30 1b. level it was fuund
to be more than that of superphosphate treated grains at the same 'leva]a In the
case of combination the phosphorus éontent was more or less equal to- t.ha amﬂunt
of phosphorus from super treated plots, The inerease was marked af 30 1b.
super 4 15 1b. compost level. The higher amount of phusphurus'ln grain from.
combined treated plot is due to the amount of phosphorns made available by the
influence of decomposition of organic matter. This had resulted in increased
uptake of phosphorus by the grains, Certain studies; using plant residues tagged
radiophosphorus, also show that utilisation of soil phosphorus was inereased by
incorporation of green manures (Fuller and Dean 1949 and Neilson 1852),
The work of Midgley and Dunklee (1945) has been particularly valuable in
showing that superphosphate is much more effective when inlimately mixed with
manure prior to applieation than when these materials are applied separately,
Hester and Shelton (1937) demonstrated marked increases in the effeclive use of
super by plants from addmg various organic materials containing low amount of
organic matter. Similarly, in the case of cholam grains (both the _va,_rmtzm}the
yield as well as uptake also were found fo be the highest at low level of compost.
and higher level of super. The maximum uptake of phosphorus was found to be
at 45 1b, level (super 30 Ib. plus compost 15 1b.) for both fhe strains.

The reason for the depression of phosphorus content and phosphorus uptake
in compost may evidently be due to the widening of C: P ratio (Stanford and
Pierre 1953).

(ii) Nitrogen : There was a sudden fall in the nitrogen content of straw in
both the strains which is in conformity with Acharya's work (1931) evidently
due to the transloeation of the accumulated nitrogen to the grain, Tt was
also found that the increase of nitrogen was not in regular sequence as in
phosphorus,

(iii) Potash: In the case of potash content of straw in both the strains.
there was no regular variations except it was decreased during harvest stage, thus.
confirming with the findings of Blair and Prince (1930) and Sree Ramulu (1960).
In the grain also, the variations were not regular except it was more at 45 b,
level either as superphosphate alone or as superphosphate 30 1b. 4+ compost 15 Ib.
in the cage of Co. I, But in Co. 13, grains from the superphosphate, _compost or
rombination were almost equal or slightly less than one over the other,
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(iv)  Caletum and Magnesium: Caleinm content in the straw, as found
out in-this study was that the maximum absorption of calcium was found in the
initial stages of crop growth and subsequently this decreased and reached a
minimum at harvest stage. The same is found in the case of magnesinm also but
the minimum was found at flowering stage. Increased applications of I’hnapharus
either in ‘the form of super or compost resulted in slight inerease in ealcium
content in most cases, Though the increase was not regular it is in accord with

the results reported by Gupta and Das (1954). This effect was found in straw and
grain of both the strains.

Summary and Conclusion : The following salient features emerged out during
the couree of the study,

1, It is found that superphosphate is superior to compost with regard to
the yield of grain and straw while a judicious combination of both with low
amount of compost (15 b, compost *4- 30 lb. Super) is far superior to either of
them applied singly.

2. Statistical analysis shows that Co. 18 is superior to Co. 1 in the yield
of grain but in the case of straw both are on a par.

3. It is found that on an equal phosphorus basis superphosphate is more
effective in raising the phosphorus content of grain and straw than compost,

4, Maximum uptake of phosphorus in the grain of both the strains is
noticed in the combined treatment at 45 Ib. P,0, level [aa superphosphate @
30 1b. + compost @ 15 1b.). Between the individuals, maximum uptake is found
at 45 1b, P,0, level as superphosphate.

5. In the case of straw of both the strains, superphosphate is Euperi-':;r to
either compost or combination. Maximum uptake is obtained at 45 1b, level for
Co. 18. But for Co. 1, uptake of phosphorus at 45 1b, level is on a par with 60 1b.
which is found to be the maximum level.

6. Application of manure (either in the form of compost or superphosphate)
produced a slight inerease in potash, nitrogen and caleium contents of grain in
some cases but it is not regular,
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APPERDIX 1
Superphosphate vs Compost -
Grain yield in oz. per plot :
'Ajii_ljrsis' of variance :—
SDUIEB D-u- F Sl s- Mt Et F.

Eeplications 3 1,053°02 35101
Straina 1 35,742°01 35,742-01 60512 ve
Error(i) 3 21228 70°78 7
Phosphates. 14 11,004°87 79250 G-2pee
Control vs Rest 1 3,578+75 3,678'75 2350 0
Super vs Compost 1 1,803:14 1,903°14 12:Go e
Eetween doses 3 1,031°70 34303 208
Manures x Doses 3 1,191°18 39706 281
Between combination of super

and compost 5 2,155°86 430°77 2:g3®
Between super and compost

gingly and in Combination 1 1,236°25 1,236-25 g'12e
Strains x Phosphates 14 4,34{}!'85 310°06 204w
Strains x control v Rest 1 1,261°87 1,261-87 B2 ee
Strains x Super vs compost 1 76314 763714 5olL®
Strains = Doses 3 439°56 146-52 .
Strains x Manures x Doses 3 G626°66 209°55 1'38
Straine = Combinations o 1,063-85 21297 140
Straine x Bingle vs compost 1 18378 183-78 1-21

Error (2) B4 12,704 44 152-31 -
Total 119 65,237-60

® — Bignificant nt I’ = 000G level,

s — Significant at P = 001 Jovel.
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Straw yild in oz. por Plot ;

Annlyais of varioties i—

Saurco D. ¥ 8. 8. M. 8. B
Roplications 3 7,831 2,610
Siraina 1 11,310 - 11,310 < 1o
Brror (i) 3 31,488 10,498 s
Phosphates 14 2,42,206 17,3868 b1T™
Control vz Phosphates 1 78,419 78,419 2344 ™
Super vs compost 1 36,672 36,672 10-95**
Between Doses 3 62,589 20,063 6127
Manure x Doses 3 11,871 3,957 118
Between Combination of super - "

and eoropost 5 46,468 0,204 28 *
Betwoeen super and compost
singly and in Combination 1 5,977 5,077 178
Strains x Phosphates 14 79,854 5,704 '
Strains x conkrols Rest 1 15,604 15,604 B Sl
Strains x Super vs compost 1 4,831 4,831 144
Straina = Doses 3 81,080 - 10,660 3'ig*
Strnins = Manures x Doses 3 1,703 664
Straing x Combinstions 5 25,576 b,115 1'53
Strains x Singlo v Combinations 1 70 70
Error (2) 84 2,.80,970 3,845
Total 119 6,53,758 et -

# — Bignificant at F — 004 lavel.

**% — Bignificant at P— 001 level.



