STATISTICAL NOTES I'OR AGRICULTURAL WORKTERS.

NO. 7—THE EFFEQT OF THE TIME OF APPLICATION OF FERTILIZERS
ON THE YIELD AND THE RATE OF SHE DING OF BUDS, FLOWER
AND BOLLS IN TIE COTTON PLANT IN SURAT.

BY
P. C. MAHALANOBIS axp SUBHENDU SEKHAR BOSE,

Statistical Laboratory, Presidency College, Culculla.
(Reccived for publication on 3rd October 1932)

1. Mr. K. V. Joshi of the Cotton Rescarch Laboratory, Surat, sent us last
year for statistical analysis the resalts (given in Appendix I) of his experiments
condueted in 1939-31 with fertilizers on a selected strain of the cotton plant.

Mr. Joshi stated that the cotton plant in Surat prodices on an average
abont 300 buds of which about 225 are ordinarily shed as buds, so that only about
76 develop into flowers.  Out of these 75 ﬂqwcrs no less than about 45 are again
shed in a premature condition, so that only about 30 (out of 75 fiowers or 300 buds)
mature into open bolls and thus contiibute to the final yield. The effect of
fertilizers is often complex. It may give increased prodiiciion of buds, but if the
shedding of buds, or the shedding of flowers is also increased there may not be
any gain in the final yield. On the other hand even if the production of buds
remains the same but the shedding of buds or of flowers is appreciably decreased,
the final yield may he considerably increased. Mr. Joshi enquired how these different
factors may be disentangled. arid -vhether it is possible to construct a_generalized
index which would give due weight to tho different factors. In our opinion tha
best procedure in this case would be to study each stage separately, and also to
study the over-all or total yield by itsclf.

If wo neglect any possible effect which fertilizers may have on the variability
of production*, we can use Fishor’s method for the analysis of the results. A
discussion of Mr. Joshi’s data on these lines is given below. The details of the
analysis will be found in Appendix II.

2. In the first experiment with dry manures, a control plot (with 20 plants)

was maintained without any artificial fertilizers, another plot (also consisting of
20 plants) was treated with 40 lbs. of nitrogen per acre applied in the form of

sulphate of ammonia in the month. of July. a third plot (with 19 plants) was treated
with the same quantity of the same manure in August.

*The olfoct on variability has beon cunsiderol in greater dotail in a scperate noto (No. 6, this
Journal 3, 131,
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3. The mean yields of buds per plant under the different treatments are given
in Table L

Buds.
TasLe L
Mean Diffcrence in yield from
"Prestment. numbor of
reatment, buds por

plant Control July-manure | August-manure
Control . . . . . 2540 . —1262 —33
July-manure . . . . 380-2 +126-2 e 1229
August-manure . . . . 267-3 +3.3 —1229 .

The z-test is positive indicating a significant difference in mean values.

Standard error of differenco in mean=32-96.
The July application gave a definitely larger yield of buds, while the August

application is practically ineffective.

4. For flowers we have the following results.

Flowers,
Tapre IIL.
N b Difference in yiold froin
Treatment of flowers —

per plant Control July-inanure | August-manure
&Jn‘rol . . . . . 993 .e —39-3 —194
July-manure ’ o . i 1380 +39'3 e +19-9
August-manure , . . . 1187 +19+4 —199 .

The z-test is negative, and the standard error of diffsrence in means=22-24.
Differenzes in the number of flowers per plant are negligible.
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5. Finally for bolls the results are given below.

Bolls.
TasLE II1,

Difference in yield from
Troatment NI(),‘;"O ;};;{ l':‘
Control July-manura | August-manure
Control . . . . . 316 v —5°1 —31
July-manure v . . ) 39-7 481 - +50
August-manure . . e 317 +33 —b50

The z-test is on the verge of significance. Standard error of diflerence in
means =320,

The July-manure produces an appreciably larger number of bells than the
untreated plants, but August-manuring is inefiective.

6. The mean percentage of success of buds developing into flowers is given
in Table IV.

FPlowers : Buds.

Tanre IV,

Mecan Diffcrence from
prepottion
of flowors :
buds Control July-manure [August-manure
Cont!'ol 0 . . . . 390 o +2'5 —71
July-manure . . . . 366 -—2'3 - —06
August-manure . . v . 46°1 -+71 +986

The 2-test is positive, and the standard er1or of difference in means=3-00.

The August-manure shows the largest peicentage of flowers ;that is the lowest
rate of shedding of buds), the difference fiom the July-ranured or untreated- plots
being statistically significant. The July-application, however, shows no advantage
over the unmanured plants.
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7. Mean porcentage of success of flowers developing into bolls is given in
Table V.
Bolls :  Flowers.

TasLe V.

Moun Dillerenco from
Treatment. P m‘;:'::'lt ':" of
Howers Contrul July-manure |August-manare
Control . . . ¥ . 310 - 433 +27
July-manuie . s o . 286 —33 . —06
August.manute . . . . 202 —27 , +06 ..

The z-test is negative, standard error of diflerence in means=1-55, -
The application of nitrogen has uo appreciable effect on the whole.

8. The mean percentage of success of buds growing into bolls is given in
Table VI.

Bolls : Buds.

TasLe VL
- Mean Diiletrnce from
propurtion of

bolls ;

buds Control July-mnanure | August-manure
Control . . . i . 124 - +20 —1l
July manure . . . " 10°4 —2:0 . —31
August-manure . . : . 136 +11 +31

Standard error of difference in means=-93.
August-manuring has no effect, while July-manuring gives the worst results ,

9, We may now summarize the effect of the time of application of fertilizer
separately.

(6) July-manuring.
Manuring in July definitely stimulates the production of a larger number of

buds per plant which is about &3 per cent. highar than that of the untreate} plants,
During the flowering and bolliag stage, the rate of loss is slightly larger than that
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of the control plot, so that ultimately the number of bolls per plant is only 26
per cent. higher than tbat of the untreated plants,

(b) dugust-manuring,

August-manuring does not lead to any appreciable increase in the number of
either the buds, flowers or bolls. The rate of shedding during different stages too
indicate no siguificant improvement over the control, except a slight stability of
the buds during the flowering stage.

SUMMARY.

Results of certain fertilizer experiments on the cotton plant conducted in
1930-31 by Mr. K. V. Joshi of the Cotton Research Laboratory, Surat, have been
discussed in this paper. The effect of applying 40 Ibs. of nitrogen in July to
certain piants, and the same quantity of nitrogen in August to other plants has
been studied in detail with reference to the following factors :- -The production of
(1) Buds, (2) Flowers, and (3) Bolls, and the percentage of (4} Buds developing
into flowers, (b) Flowers developing into bolls, and (6) Buds developing ints 5oils.
It was found that manuring in July gave a eignificant increase in ths yield of Suds
and flowers, and although it showed an appreciably greater rate of shedding of buds,
the increase in the final yield of bolls was also found to be significant.

Fuller details of the experiment will be published by Mr, Joshi himselt in due
course,

REFERENCE:
Mahalanobis, P, C. (1033). [nd. J. Agrie. Sei. 8, 131.
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APPENDIX II.
Analysis of variance.
(1) Buds.
. 6 per cent.
Variation duo to D. I, S"::I;("rs Mean square 2 L z
Square (m=2, n,=00)
Manures . . . . 2 204,410 102,210
% 1°1207 3id8
Residual orrora & . . 66 608,588 10,867
Total 813.007
Standard error of difference in means=3296,
(2) Flowers,
5 por cont.
Variation duo to D.F f"mr‘g Moan square ? z
quates (ny=2, n,=80)
Manurea . i . . 2 15,438 7.718:C ;
*2218 $7E8
Residual etrors . . 66 276,960 4,945'6
Total s 292,388
Standard error of difference in means=22-24.
(3) DBolls.
6 per cent.
Vatlation due to D. F. Sumof  fypo0n aquare z z
Squurﬂs (n‘=2' R’EOO)
Manures . . . . 2 684°69 342-38
g 5718 6738
Posidual orrors . . 66 6,109-29 109-09
Total . 675;;

Standard error of difference in means=3:20,
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(4) Flowers ;: Buds.
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8 per cent.
Variation due to D, F. f“ﬁrg Moan square z pez
1 (7, =2, n,=860)
Manures » & e . 2 95263 47627
82560 5738
Resldoal errors . . 86 5,032:65 91°46
Total B 5,085°08
Standard error of difference in means=3-00.
(6) Bolls : Buds.
6 per cent.
Variation due to D.F. BSum ﬂi - | Mean square z 3
quares (n,=2, n,=0v)
Mmm ° . . . 2 108'21 5"11 )
0179 5733
Residual errors ® . 56 483-40 8:63 S
Total O 59.151
Standard error of dilference in means="93.
(6) Bolls: Ilowers.
Sum of 5 per cent.
Variation due to D. T. g Mean square 2 z
e (n,=2, 1,= 00
Manures . . . 2 11113 5567 |’
) § 4185 YR
Residual errors . . 56 1,347:86 2400
Total . 1,468°99

Standard error of difference in means==1°55.
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