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--A note on the relative contrlbutaon of genetlc
" and environmental factors on the yield of
~uniformly treated coconut trees

By

Shrikhande (1958) from his
investigations on the relative contri-
bution of genetic and environmental
factors to the total variation in yield
between trees of Cocos nucifera,
observed that the genetic variation
between trees is a more potential
source of error than environmental
variation. -His investigation was
based on the main agsumption that
the genetic and environmental
effects on the phenotype are additive
and independent and -that the
average vield 'y’ of a tree overan

even number of consecutive years.

can be expressed as y=g+ e,
where 'g’ is the contribution due to
genotype and 'e’ that due to environ-
ment. Further, his estimations seem
' to'be based On yield data for 2-4
years in the case of individual palms.

In the course of an extensive
. study on the yield . pattern of a few
hundred trees at this Research
Station,. the author could observe
that most of the tirees exhibit the
alternate .bearing tendency and
that there 1s no well marked pattern
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for individual trees throughout their
liff'period. The period of the yield
cycle also varies from tree to tree
during the different stages of the
productive phase. It was hence felt
that a more detailed and elaborate
study on the lines attempted by
Shrikhande should be . undertaken,

- utilising yield data for different

perieds forindividual trees. Similar
data for periods of 2, 4, 6, 8and 10

"years were thus taken into account,

in the present study
MATERIALS AND uz'rHons

The vield data used in this study
relate to 171 trees in Field No. 2
(Main Block) at this Research Station.
Data from 1943 to 1952 have been
analysed. As already stated, the
method followed by Shrikhande was

adopted

_ ' RESULTS )
‘Between cluster and within
cluster mean squares are pre-
sented for different plot sizes and

.shapes in Table I
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Within cluster mean squares are

almost a}wai's found to.be less: for

the shapei, j (i > j) than the corres-
ponding shape j; i for any plot size.

A steady incr@ase in trend of"

between mean squares is observed
with increase in plot size inall cases;

but the values of *these ‘mean squares
for. ‘2 and 6 Yyear” "periods
were found to be hlgh (seeFigs. 1

and 2). ~However within ‘mean

‘square values increase very slowly
-and in most cases fluctuate around a
_common value.
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Fig 1.

Compariscn of curves of be’cween cluster mean squares based on yleld

data for 4 and 6 years and aqreement between obsetved and ‘sxpected,

The observed values of the
mean W= pooled between mean squares,

pooled ‘between cluster

'W G+E‘X13 where

squares along with the expected X = plotsize, and

values based on the equation

#

2

B G E constants where 0 <B <I
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Fig. 2. Compaﬁson of cdurves of between cluster meran,squareq_ based on yleld
data for 2 and 10 years and agreement beiween observed and expected

for different plot sizes are givenin
Table II.

The observed and expected
frequencies are seen to be in good
agreement (vide Figs. 1 and 2). -

The estimates of g2, & e2 and
B.with their standard errors are also
given in the Table. - It is seen that

the genetic and environmental com-

ponents of the total variation between
treesare in the ratio 3:2for averages
based on two years and 1:1 for four
years. For- six and eight year
periods the ratio changes to 2:3 and
it shifts to 1:2 for the ten year period,

thusindicatingthat the environmental
component is more important for
periods higher than four years.

In the light of the above findings,
earlier observation of Shrikhande
that the genetic variation between
trees is a more potential source of -
errar than the environmental vari-
ation, doesnot seem to hold good in
all cases considered.

The environmental component

: of the thhm cluster variation - esti-

mated by E= +x-1 (1-x®.—1)Eoand
the observed and the expected

3
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(Go + é) values of the within cluster
mean squares are presented in
Table III. L

In the case of averages based on
2 years, the ratio ofthe genetic to the
" environmental component of the
within cluster mean square is-
to vary from 19:2 to 3:1 for plot sizes
varying from 2.16 10. In the case of
4 years it varies from 7:1 to 2:1.
Slmﬂarly for averages based on6
and 8 years the ratio varies from 9:2
to 3:2. However, the ratio ,in the
case of averages based on 10 years
varies from 7:2 to 4:3. These results
show that genetic component is the
dominant one in within cluster mean
square, and for smaller plot size it is
more promment

In cases where a . treatment
applied to atree is ot hkely to affect.
the neighbouring trees, giving more
- importance to the genenc factors in
experimental designs is likely to

- . ~
1. Menon, K, P. V,
Indian Central'(}oconut Cttee,, Ernakulam.

'and Psndalai, K. M,

- increase the precision. Butinacrop

like coconut, where the roots spread
to a great distance, usually 30’ to 40°

and in some rare &ases up to 8‘0'1 ‘

-(Menon and Pandalai, ~1957),
pecially in case of manurial expen-
ment the direct use of this result is
; .2he yse of covar.
techmqueé with'
trees seems to be the best alternative
in such experiments. In the case ot
short term experiments and where
the plot size is not to exceed four
trees” it 'is always advantageous to

give 1mportance to the genetic com-

“ponent to gét the desired level of
precision.
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- TABLE

I

Between (Bn) and wiihiﬁ (Wn) cluster mean squares

Mean squares based on yield data

P;‘“ Shape for the periods
size row x ~ Source d. f,

@ < cotmmnor T 04344 194346 194348 1043.60  1943-52
B : (2) (CORS (8) (8) - (10)
1 2 3 4 5 - ) 7 8 9
1 1x1 Bon . 170 54198 44488 52414 ° 45250 . 42110

- “Wa . — . - — — - ~
2 2x1 - Bn 82 ° 71825 ' 58892 69576  509.03 56672
Wa 83 ~ 36793  284.61 34185  292.00  265.95
1x2 Bn 76 71530  569.84 67258 59560 - 564.8]
ST Wa 77 - 374.25 31595 376,88 31045  278.94
3 3x1 Bn 53 87355 78451  882.03  770.00  730.84
Wn - 108. 385,60  279.38 36315 30844  271.54
1x3 Bn 51  813.55 . 679.89  777.89  689.63 - 67524
Wo 104 35718 20121 = 87715  313.80 - 277.52 -
4 4x1 _Ba 38 08378 832,18  986.28 86160 ° 823.70
B ' Wa . 117 40887 30678  375.66 31394 27674
2x2 Bn 33 1107.62 93470 1021.83  888.92 880,96
Wn 102 38513 31418 42539 36234  313.83
1x4 Bn 38 87013 - 75158 87538 78493  1780.04
Wo 117 42176 352.00  427.07.  3566.45 31847
5 5x1 Bn 81 108095 102335 1048.25 95952  959.57
Wn 128 40095. 302,562  283.61 26382  247.01
125 Bn 31  1008.62 91169 109631  959.16 940,20
‘Wn 128 437.31  339.05  398.48 34227  305.18
> 6x1 Bo 23 1922315 1103.92  1293.92 110816 107182
Wn 120 37901 - 284,23  3j2.32 30049  244.35
213 Bn 24 125304 110000 133528 114696 113413
 Wn 125 41034 31449 38242 32480 20130
3x2 Bn 24 1208.26 112433  1372.04 117297  1152.2L
Wo 125  399.67 31187 37384  317.57 28034
236 Bn 2 107609 97283 110662 97356 97272
K Wo . 130  460.35 .369.58  450.46 38180 34103
8 4x2 Bn . 18 148296 126528  1508.24 130418  1340.83
Wa. - 183 - 3410 82507 38014 322,04 286,89
224 Bn 17 139414 © 110057 136507 120198  1214.04
Wn 126 42051  337.16 42020 36334 32611
10 5x2 Bn 14 140986 1339.82  1757.04 - 1523.56 152697
 Wn 135 40470 31676 37878  319.20 - 287.28
2x5 Bn 12  1606.86. 150257 - 186550 160179 - 1620.08
“Wn U7 397.27 81188 40812 34053  308.32
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