STATISTICAL NOTES FOR AGRICULTURAL WORKERS.*
No. 9.—CERTAIN VARIETAL STUDIES ON TI115-CUTTON PLANT IN SURAT.

P. 0. MAHALANOBIS ano SUBIIENDU SEKUAR BOSE.

Statistical Laboratory, Presidency Colleye, Calculls.

ny

(Reccived for publication on 8rd Oclober 19323

1. Mr. K. V. Joshi. of tho Cotton Research Laboratory, Surat, has sent us the
data given in Tables I and Il showing the percentage success ol bolls from flowers
for b different strains of the cotton pliunt sown in 1929-30 and 1930-31, respectively.

TavrLe I.

(1929-30)
i I i1l v \'
Control . . . . . 382 377 3800 370 382
Selection A . " . . 432 410 423 41-2 402
Sclection B . . . . . . 465 A58 4000 456 $47
Selection C & . . . . v 46°S 174 493 471 265
Seleclion® . . . . . . 495 46°6 48°7 496 476
Taure 11,
(1930-31)
——— 1 11 111 1v v
Control . . . R . 384 350 36°0 350 344
felection A " . : . . 429 42:8 377 88 401
SelecﬁonB . . . . - . 42.5 4"1 38'4 308 ‘0’1
Soleclion O « . . . . . 488 403 451 445 45°8
Solection D . o . . . . 504 473 470 45°5 459

# A larze number of enguiries of o stutistical nature are being rveceived from agricaltural workers
in different parls of Indin.  Many of these enquiries ave of considerable general intevest, and it is pro-
pored Lo publish noles on sclected Lopics from thme to time. These notes will deal wainly with
statistical methods and procedure, and it is not intended that thoy should always contain now matter.
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2, Wishor’s method of anulysis of variance has heen used for studying the above
results, The valuo of ohserved 2 is given in each cane hy &
2=} log, »/r,
where ny==residual variance (error).  The 5 per ¢cent. (or one per cent.) values of
2z have boen taken from Wisher's I'able VL.
Thoe analysis for 1929-30 is given in Table T11.
Tasre 111,
(1929-30)

Value of =
—_ b Sum of Mean
7] squares | variance
Obsorved |5 per cent,
Control wy. Solection . . . . . 1 22680 226:80 254903 07514
Scloctions . . . " . 3 13569 4523 2:0793 0-H876
Varieties . . . . B 36249 0062 .
Soil ditferences % . i i : 4 N5 2024 .
Brror . : . % . 16 113 (TREIH
2 BN2a7

The varietal differences in yield are very  pronounced  and statistically
significant.
The wean pereentage ol sneeese amd the respeetive differences are shown in
Table 1V,
Taer 1V,

(1929-50)
Mcean Dilferenco from
pereontape e e e

euc?:{as i Control Nolee, 13 | Selee. 65 | Selee, 32 Selee. O
Control . s . . $8-18 . —3-42 —-T724 -2y —10-22
Solection A . o . 4160 342 ik — 82 =82 —(*80
Selection 1B " . « 405042 724 382 .o —2N) —2:408
Seleation O i & . 4742 P24 H82 2:00 - —0'Y3
Selection D . . . 4840 1022 [ 208 U8 -

Standasd error of differonce in means  0°63.
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Wa find :—

341

(1) Compared to control. all the sclectod varietios exhibit significantly

higher pereentage success of boll-formation from flowers.

(¢2) Comparcd to Sclection A. the three other varietics Selections B, C

and D are definitely superior.
(iti) Selections D and G appear to be better thisn Selection B.

(#0) The difference in mean percentage of succoss of holl-formation from

flowers between Sclections 1) and € is inappreciable,
3. The analysis for the data for 1930-31 is «hown in Tables V aud VL.
TanLe V.
(7930-31)

Valuo of z
S p.yp.| Sumof | Moan
PipRTE virines Obhserved | 6 por cont.

Control vs. Soloctions . . . . . 1 242°12 242'12 2:6578 07514
Selections . . . . 3 177-05 59-02 1-8519 03876

Varictios . . . . .| 4 | #1917 | 10470 - .

Soil differences . : . . . . 4 5816 14:54 wie :

Krror R I L 19-01 1'10 . 5%

24 | 49034
The mean percentages and differences are given in Table VL
TasLi: VI.
(1930-31).
Moan Differenco from
— perc;t'-;\(ugc- .

HUCCCRR Contra! Soloe. 43 | Solec. 65 | Scle:. 82 | Selec. 9
Contral . . . . 35 . —4°0 —52 | —le2 | =113
Selection A ... 405 446 . —0'8 —5" —67
Selection B . . . 4141 4 o2 -1-0'6 .o —0bet —0°)
Sulection ¢ * ‘ ” 461 ] 102 -1 8¢ -} 50 .e —11

Belection 1 . & . 472 B RK 407 -} 60 -1 .e

sStandard error of differeuce in mean == 069,
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We egain observe thes :—

(2) All the selected strains are significantly botter than the control.

(12) Sclections D and C are better than Selections A and B.

(#48) The difference between Selections A and B, as also the difference
between Seleztions D and C are not significant.

(tv) Finally, the two years’ data may be combined when the analysis takes
a slightly different form.

Tanre VII.
(1929-30 and 1930-31)
Valuo of z
- D 1, E;:;rzg vahffunr:::e
Observed | 5 per cent.
Control vs, Selections . . . . . 1 46880 46880 1-0214 07514
Selections . . . . . 3 201-57 9819 1-1397 0-5876
Varieties . . . . . 4 763'43 19066 ot ..
Boil differencea . . . . . . 8 67:11 8:29 .. ..
Seasons . . . . . 1 52:02 52:02 1-8221 7072
Error . . o . .| 36 4843 1:36 .. s
49 030-99

TasLe VIII.

(1929-30 and 1930-31)
Mecan Difference (rom
pereontage
of

BUCCCSS Contral Selee, 43 | Soleo. 66 | Selee, 32 | Selee. 9
Control . . . . 37°08 oo — 397 —-G20 —970 —10'75
Selection A . . . 41:03 -] 397 Ve —223 — 673 —678
Selection B v . . 4326 - G2 +4-2-23 - —3:50 — 455
Selection O o : . 46-70¢ -1 9°70 -4 573 +4-3-50 - — 03
Seleotion D 3 ‘ B 4781 -1-10°76 - 678 -1-4:65 -4 105 o

Stundard error of differenco in mean == 0:61 or 12 per cent. of menn valup.
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Wae find that—
(#) The superiority of—
(t) All tho sclections over the Control,
(¢7) Selections B, O and D over Selection A,
(#77) Selections € and D over Selection B
is clearly cstablished.
(b) The difference hetween Selections C and D is on the verge of signifi-
cance.
(¢) The seasonal diflerence i8 clearly significant.
6. The performance of Selection A was the subject of specific inquiry. The
data for several seasons for control and Seclection A are given in Table 1X.

TasLE IX.

Porcentlagoe
Season Varioty No. of flowers | No. of bolla guccess of
bolls
Control . . . . 843 349 41-4
1024.25 . .
Solcetion A . 3 . 654 2556 ars
Con! r‘)l . . ) . 87 .4 300 543
1925-20 o .
Scleation A . . . 929 32:8 353
Control - . # . 665 241 36-3
1926-27 . .
Selection A . . . 70:6 296 419
Control . . " = 87:0 365 408
1027-28 o =
Selection A . . . |]K-2 367 431
jontrol . . . . 090-8 343 317
1028-29 . . .
Seleetion A . . . 89-0 350 403
Control ¢ . . ‘ 656 212 agl
1929-30 . . o
Selection A B . . 619 2067 432
J’ Control s # . v GO-3 243 360
193031 . . ) i
1| Seleetion A e 652 254 389
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A dircet differance mothod for comparison may boe adoptod with advantage.
The differences botween Selection A and the control are shown separately for
flowors, bolls und percentage suceoss for cach season in Tuble X,

‘Caprye X.

Season Flowors Bulls Porcentago
M2 0 . . e e e e 15D —04 -1
1025-2¢ o . s . . . . . -}-8:6 4-2°8 410

192627 . . . . . e e 41 -5 166

1027.28 -, - " . ® o " . —1'8 12 g2y

Ww2 . . . . . . .. —18 16 26
102030 . . . . e e e 1673 155 61
103031 . . . . . . .. —11 41 30

Wa can now find the value of the stundard doviation of each set of . differences
and obtain the valuex of z given in ‘able X1, The probability of occurrence of
the observoed vilite of 2 in each case is next found from Pable XXV of the 1Tables
for Statisticians and Biometricians, %ot 1.

Tanri: X1,

Odds
—_— Moan diff. S.D. z r (approxi-
male)
Ilowors . . . R =11 712 —15 06276 2:3
Bolls . . . . . 1R 166 |-°25 07174 331
Pereentugo suceess of flowers 2463 $02 H 1) R ] 2031
to bolls ’

Selection A is thus signilicantly superior Lo the control xo lar as the percentage
suecess of flowers 0 bolls is concerned 3 hut. the differcncs in the number of tlowers
or the number of holls per plant is insignificant,

It is worth noting that the precision of the comparison is 1'2 per cent. which
compares favourably with the highest degree of precision veached in varictal trials

anywhere else,

We would Like vo add that thix nota ix writfen purely from o statistical stand-

puint.

will Le published in dus course by Mr. Joshi himeelf,

Details of the experiments with full diséussion of their agricultural bearing
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