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Relative Efficiency of split plot design

« P. DHAMUX end A. SHANMUGASUEZRAMAKIAN®

Tho efliciency of split plot design rolqtivo 10 regomiges blocke design le linesny
expressed as Relative Efficiency (% )=h4(100-2) F whero, A ls & constent dolélmlueqv
by the number of "sub-plot treatments {q] snd main plot trelgménts (p] #nd F Is. the
rotie of Error [a] mean squores to Error [b] mesn squares, The values of A ire cq!cd}
lated end tabulsted for diiferent values of p and q both ranging horﬁ 2 t0.20, Tha
method of using the liner expressian is illustrated by means of a numerioel sxample. -

Split-plot is-one of the widely used
designs in Agricultural experiments. It
is used to obtain precise estimata on
sub-plot treatments and the interaction
between sub-plot and main plot
treatments. Abou-el - Fittouh. H. A
(1978. 1§77) has reduced the relative
efficiency formula of Randomized
complete blocks design and - Latin
Square design to linear forms and has
suggested- easier ways of calculating
the relatve efficiency. Similar work
has not been done in split- plot design’ In

the present study the efficiency formula

of split plot design over rendomized
comp'ete block design is reduced to a
linear from and the constants involved
in the linear form are calculated and
tabulated (for sub-plot treatments and
main-plot treatments both ranging from

2to 20.) Method of calculating the

efficiency making use of the tableis
algo illustrated with a numerical
example. This will facilitate research
workers, who adopt split-plot design,
to know whether the increase in preci-
sion of the estimates on sub-plot treat-

ments end the interaction berween
main-plot treatments and sub-plot treat
ments have been achisved.

MATERIAL AND METHODS:

Efficiency of the split-plot design
relative to’' the Randomised Complete
blocksdesign on the sub-plot treatments
and the interaction between ma'n-plot
treatments and sub-plot treatments is
given as (Federzr 1355). ‘

_(p-1)Ee4p'{q-1) Eb
RE (%) ="—fpqy g5~ — +100 (1)

where p=number of main-plot
AL ~ treatments

q=number of sub-plot
treatments

Ea=Error (a) mean Squares
Eb=Error (b) mean Squares

The numerical example taken for

' . illustration relates to the result of the

analysis of the experiment Conducted
at paddy Breeding Station. Tamil-Nadu
Agricultural  University - Coimbatore-3
in Kharif 1975 by adopting split-plot
design. Main plot weatments were five

1, Astistant Proressor or Statisties
2. Cemputor, Physicali Sclence Dopt,

} Tamil Nadu Agricultural University, Colmbators-3.
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varieties (IET 2895, IET 2937, IET 2295
IET 2315 and IR 26 (Table 1). Sub plat
traatmants wera four different levels
of nitrogzn. (0. kgfha, 40 kg/ha,
80 kg/na and 120 kg/ha). The charac-
ter uader study was vyield of grain in
ka'plot - with net plot size being
3 x2m?*,

RESULTS AND DISCUSSIONS:

Formula (1) can be reduced as
RE (%) <A+BF . (2)
pla-1)

where A= ———— %100
(pa-1)
-1
B= —"" 4100 end
{pq - 1)
F= EaJEb.

It can also ba verified that
A+B=100. Hence (2) can be written
as RE{%)=A+(100 - A)F.

Table 1 gives the values of ‘A’ for
differant valJes of 'p’ and 'q" ranging
frem 2 to 20. Given thz Calculated °F*
value and the values of p and q, the
relative efficiency of split-plot design
is simply estimated by the
linear equation RE (%)=A+(100-A)F
after extracting the appropriate value of
A,

In order to obtzin 100% RE, it
~can be easily verified that 'F’ must be

The follewing A. ¥. Table Is the result

equal to Unity; which implies that Ea
must be greater than Eb to get RE
more than 100%,

The RE{%) of the split-plot design
relative the Randomised Complete'
blocks design on the sub-plot treat-
ments and the interaction between
main-plot and sub-plot teatments is
obtained after extracting the approprate
value of ‘A’ for p=5 and g=4 from
Table-1 and substituting in (3).

0.22

0.08 =130.4056

RE(%)=78 95 2105 (

Therefore the increase tn efficiency
in adopting split-plot design is equal to
30 percent. Thus the RE(%) is obtained
easily by picking out the appropriate
value of A from the table for the given
values of p and q, and calculating ‘F*
from the A. V. Table.

REFERENCES

ABOUSEL-FITTOUH H A. (1978) Raslative
efficiency of tho FRandomised complels
Blocke design Exp. Agric 12 pp 145-149,

AJOU-EL-FITTOUGH. H. A. (1977) Ralative
alficiency of Letin square Deslgn. Exp. Agric
13. pp. 143,

FEDERER W T. (1956) experimenmtsl Design:
Thoory and Applicetion, Uxfoerd end IBH
pubtishing Cws,

of the enalysic of the experiment cited in

materials snd methods -

Source d. I. 55 MS F
Maln-plot anaiysis - !
Replication 2 0.08 ,0.83
Varialy [ 10.73 2.48 12.184%*
Errer (n) B 1.77 SR ¢ % § |
&ub.plot snalysis z=
Nitrogen 3 1M1 374 41,080
intersction :
Variety x Mitrogen 12 1,68 0.22 2,41
Error |b) 30 272 0.03 -
Tetsl B2 2818
P —

** Gignitieant at P = #.01.
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[Val, 6. No, 4.

-pla TABLE-1 Values a A.
1 2 3 4 TR TR TR S B (A
2 6667 80,00 8517 68,83 9281, 9231 ‘83.33 5412 9414
$°' 60.00°  75.00  81.82 , 8571  €2.26 9000 9130 8231 410
§ 5746 7273 8000 G421 66,06 '88.80 9032 91.43 923
5 6556 7143 76.95 8333 s621  ga2s 8974 do.o ay.as
6 5455 7058 78.26 ‘az.'m 8571 ,;s_f.au 8938, 0.57 91,53
7 5385 7000 7778 ' 6235 8537 o750 0000 9032 " 91.30
5 5333 60.57 7742 8205 8511 8727 88.83° 0014  S1.14
o - 5264 ! 6923 744 ° 8182 8491 8710 8873 80.00  91.01
{0 5263, . 6887 7582 " "é'r".lﬁs E.‘:?IB:.. 86.95 88.61 80.89 80.91
4 saa8 6875 7574 - 8148 LG 8684 8851 :as.sul. ;"-.:;q,éla
2 5217 6857 7660 81,36 G451. 8675 <8842 89,72 - 9076
(3 62.00 6B.42  77.47 81.28 a¢.a§"', E_Efﬁ?: "sa._é.a' 20,65 _ 00.7¢
14 §1.05. . 68.29 76.35 . 8118 8436 8660 6828 89.60 - +-90,6¢
19 5172 6818 7827 © 81.08° 8427 66iss  BB.24 8955 908C
16 51.61 68.08 7 76.19 8101  C4217 £6.49 - 8819 . 89.51- .'ea_,sa
7 S5z 68.00 7642  B0.95 8416 €644 8615 89.47 0.5
18 8143 67.92 7606 - 80.90 8441 86.40 {-BB.AY  B9.44. . 90.8C
1 s135  ¢7.00  7600° 'c0.8s 8407 8638 egos 8941’ 9.4
20 51.28 ':67.80 = :76.85 :-- BO.81 -, 84,03 » 86,33.: 8803. ..88.39 . 90.4¢
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Table 1 Values ef A (Contd.)

1 12 13 14 15, 18 . 17 . 18 10 20

85.24,, .95.65. .#6.00.. 9630, '96:55 986.77. 96.97 0714 97.30 " 97.44
93.98° 6498 eava  asin ‘8545  uys74 9600 9623 9643 G661
03.02 9362 9412 9455 9492 9524 18652 <9577 9600 - 8620
9259 8322 9375 9420 8459 9494 9524 9551 9574 9595
Pé.dlyi. o WLYE. H3ASY, BAEB  wqas w474 PEO5S ' H533  956E - 858D
B211 09277 9333 9381 9423 9453 9492 9520 954  95.58
Y195 (82,63 .9320 9369 9412 9449 0481 (9510 R ¢ ORAN
91.84 9251 9310 9360 9408 9441 9474 9503 9520 T95EF
81,74 9244 9302 9353 9396 9434 9487 9497 952 8548
31:877 8237 ‘9296 9346 9390 9429 9462 0492 951 9543
31.60. .8231. 9280 9341 93.85 94,24 9458 9488 '951f 1.85:40°
Moo weun  wzss 9337 9381 9420 BAS5 9485 9511 9537
160, 8222 .9282 93.33 937" 9417 9451 9482 -950¢ :9534.
46 92'vg' 792178 93.30° 9375 9414 9449 9480 9507 9532
M43 9215 9275, 9327 9372 9412 9446 94.77: BS0E 9530
M40 8242 9273 83280 9370 9410 9448 9475 9503 9528
91,37  .9209.  9270. 93.23. .9368 9408 9443 9474 9501 9528
9135 9207 9268 8221 9385 9406 9441 9472, 9500 8525

81,32 9205 ° 9286 9319 9365 84.04 G440 94TV o400 BR AR

b



