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A Non-destructive Selection Criterion for Fibre Content in Jute

II. Regression Approach

V. ARUNACHALAM and R.D.IYER

Division of Genetics, Indian Agricultural Research Institute, New Delhi (India)

Summary. An experiment with ten populations of jute, comprising varieties and mutants of the two species Corchorus
olitorius and C.capsularis was conducted at two different locations with the object of evolving an effective criterion for
selecting superior single plants for fibre yield. At Delhi, variation existed only between varieties as a group and mutants
as a group, while at Pusa variation also existed among the mutant populations of C. capsularis.

A multiple regression approach was used to find the optimum combination of characters for prediction of fibre
yield. A process of successive elimination of characters based on the coefficient of determination provided by individual
regression equations was employed to arrive at the optimal set of characters for predicting fibre yield. It was found
that plant height, basal and mid-diameters and basal and mid-dry fibre weights would provide such an optimal set.

Introduction

In bast fibre crop such as jute, breeders have long
felt the need for efficient programmes to select
desirable single plants for fibre yield from pure or
segregating populations, based on observations taken
at optimum stage since it is hard to get both fibre
and seed from the same individual selection. With
the major objective of evolving such a selection cri-
terion in jute, an experiment was conducted at the
Indian Agricultural Research Institute, New Delhi,
and its Regional Research Station at Pusa, Bihar,
during the year 1972. The results of estimating fibre
content on a small number of non-destructive obser-
vations using a geometric approach were summarised
in an earlier paper (Iyer e al., 1974). An alternative
approach would be to use the multiple regression
between the observed variables to find the optimum
combination of variables which would predict the
fibre yield at a desired level of accuracy. The results
of such an investigation are reported in this paper.

Materials and Methods

Ten populations, five each of Corchorus olitorius 1.
(“Tossa’ jute) and of C. capsularis L. (“White’ jute), com-
prising two released varieties and three selections obtained
from them after treatment with certain physical (y-rays
and fast-neutrons) and chemical (ethylmethane sulpho-
nate and N-nitrosomethyl urea) mutagens as described in
our earlier paper (loc. cit), formed the material (for the
names of thesc populations, see Table 1) for this study.

The material was grown in a randomised-block-design
with four replications at two locations. Each population
was grown in four rows of 4 metres length with a spacing
of 5 cm between plants and 30 cm between rows.

Observations were recorded in each replication on
a random sample of ten plants for the following charac-
ters: (i) Plant height (cm); (ii) Diameter (mm) at 15 cm
above ground (B), at the middle of the axis (M) and at
the topmost level below the forking point where a bark

sample measuring 5x 1 cm could be removed (T); (iii)
Bark thickness (mm) of sample at B, M and T; (iv) Dry
bark weight (mg) of sample at B, M and T; (v) Dry fibre
weight (mg) of sample at B, M and T; (vi) Days to 509,
flowering; and (vii) Total fibre weight (gm) of the ten
plants. For further details of the method of taking obser-
vations, see lyer ef al. (1974).

The analysis of variance on all the characters based on
single plant observations and of multiple regression were
carried out on an IBM 1620 computer.

Results

An examination of the means of the characters
(Table 1) revealed that the olitorius variety, JRO-632,
was eight days earlier to flower than the capsularis
variety, JRC-212, as shown by the number of days
to 50 per cent flowering at Delhi. However, this diffe-
rence was not maintained for the values of the other
characters. The data on basal, middle and top dia-
meters revealed the well-known fact that capsularis
has a more tapering stem towards the top than
olitorius, which was also reflected in the higher fibre
yield of the latter species.

On the whole, the table of means demonstrated that
the overall variability between the ten populations
chosen was very limited for almost all the characters
studied at both the locations. In fact, the amount of
available variability in the cultivated populations of
‘tossa’ and ‘white’ jute, is not high enough to permit
choice of higher variability than that made available
by these ten populations (see also Basak, 1968).

The analysis of variance at single plant level show-
ed that there was significant variation among popu-
lations at both the locations. However, a further
study of the subsources of the population variance
brought out some interesting facts:

{1) At Delhi, the variation observed in the olitorius
populations came mainly from the single degree of
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Table 1. Means of quantitative charvacters in 10 populations of jute

Populations

Character Location - - - - - - - B

1 2 3 4 5 G 7 8 9 10
1. Days to 509, flowering D 103.0  104.5 103.0 104.5 104.5 110.5 109.5 109.0 108.8 108.5
2. Plant height (Cm) D 299.4 296.9 300.5 297.1 306.9 256.5 263.3 266.3 247.7 251.8
P 300.4  306.4 309.0 308.1 310.8 229.6 263.5 251.9 234.6 249.4
3. Basal diameter (mm) D 17.2 16.1 17.1 17.3 18.0 16.7 16.3 17.0 17.6 15.7
P 14.5 15.1 15.4 14.5 15.2. 156 158 18.7 158 16.3
4. Mid-diameter (mm) D 13.2 12.7 13.2 13.6 14.5 11.8 12.4 12.1 12.6 11.6
|84 11.5 12.4 12.4 12.6 12.4 10.9 10.9 129 11.1 11.8
5. Top diameter (mm) D 8.8 8.8 8.8 9.4 9.5 7.5 7.8 8.0 8.1 7.9
P 8.9  10.0 9.8  10.0 99 93 7.9 102 85 86
6. Basal bark thickness (mm) P 12.4 13.8 12.3 14.1 12.1 124 140 14.9 11.7 13.7
7. Mid-bark thickness (mm) P 9.1 10.6 8.9 10.8 9.1 8.8 9.5 10.2 8.5 0.4
8. Top bark thickness (mm) P 6.9 8.4 6.7 8.8 7.0 6.6 7.4 7.8 6.4 7.4
9. Basal bark weight (mg) D 162.6 138.0 151.5 150.7 158.2 141.5 139.5 145.4 141.3 121.5
P 153.7 163.4 148.2 166.8 154.6 135.1 147.1 166.2 126.3 141.0
10. Mid-bark weight (mg) D 133.7 120.2 124.5 1253 137.5 111.2 112.8 115.5 114.9 98.2
P 127.6 140.6 124.9 146.0 133.0 110.0 116.2 131.7 105.3 115.9
11. Top bark weight (mg) D 98.0 93.2 89.4 04.4 102.3 80.4 78.6 84.2 86.8 74.6
P 04.8 104.1  96.3 111.0 102.0 89.6 88.0 108.2 86.2 95.2
12. Basal dry fibre wt (mg) D 109.5 92.3 104.1 102.7 111.7 91.3 93.4 97.0 90.7 76.6
P 120.1 117.8 107.8 1222 1104 92.2 102.3 116.7 83.4 94.2
13. Mid-dry fibre wt (mg) D 94.7 83.4 86.1 38.6 054 74.0 76.3 78.5 76.1 61.8
P 93.1 101.2  89.2 106.9 97.3 76.0 81.5 951 71.6 75.7
14. Top dry fibre wt (mg) D 61.3 604 563 61.8 655 50.3 350.5 53.5 555 46.0
P 61.2 65.0 61.0 70.2 64.5 56.0 583 721 53.6 57.1
15. Tibre yield of 10 plants (gm) D 206.3 161.3 181.3 205.0 206.3 120.0 112.5 123.8 146.3 101.3
P 160.3 180.8 1758 198.0 170.5 112.3 118.8 186.3 98.3 103.0

1 — JRO-632; 2 — JRO-878; 3 — JRO-632 NMU 0.01% (M,); 4 — JRO-878 y-rays 50 kR (M;); 5 — JRO-878 NMU 0.019,
(M,); 6 — JRC-212; 7 — JRC-7447; 8 — JRC-212 Fast Neutrons 1 kR (My); 9 — JRC-212 NMU 0.019%, (M,); 10 — JRC-7447
y-rays 50 kR (M,); JRO — var. of olitorius species; JRC — var. of capsularis species; D — Delhi; P — Pusa

freedom comparison, ‘varieties versus mutants’; in
other words, there was no significant variation in
varieties or mutants as such, but there was significant
variation when varieties as a group were compared
with mutants as a group. On the other hand, only
the mutants caused the variation observed in the
capsularis populations. The comparison, oliforius
versus capsularis was also found to be significant.
(ii) At Pusa, no variation was found between the
olitorius populations; the variation found in the
capsilaris populations was from their mutants only.
The apparent difference in the performance of the
material at these locations was mainly attributable
to the delayed sowing at Pusa and the good environ-
mental conditions under which the crop was grown
at Delhi.

These observations held good for all the characters
at both the locations; however, there was significant
variation among varieties and among mutants of the
olitorius populations for some bark and fibre weight
characters at Delhi. Significant differences were
found for all the characters related to bark thickness,

bark weight and fibre weight among olitorius popula-

-tions at Pusa.

The results of the multiple regression analysis are
summarised in Table 3. In fact, regression equations
were first fitted between fibre yield (dependent
variable) and each one of the remaining thirteen
characters. The characters were allotted serial
numbers from 1 to 14, as indicated in Table 3, for
easy reference. Based on a ranking of the coefficients
of determination for each of these regression equa-
tions, the variables — mid-dry fibre weight (mg),
basal dry fibre weight (mg), mid-dry bark weight
(mg), basal dry bark weight (mg), mid-diameter (mm)
and plant height (cm) — which occupied the first six
ranks at Delhi — were chosen. Multiple regression
equations for all the possible two-way to eight-way
combinations, in addition to the best combination of
all the characters taken together, were fitted to the
data in a bid to search for an optimum combination
of characters which could serve as an efficient selec-
tion criterion. Since basal diameter was reported to
be an important character for determining fibre yield,
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Table 2. ANOVA of some yield chavacters in jute on single plant basis

Source
Characters 11 111 v v Vi VIL VI 1X X X1
Mean sums of squares
. . .
12 D 34.1 2.7 4.5 3.0 0.3 2.5 2.0 0.3 7.5 28.6 2.2
3 + 2 ok 1 2 % 2 % 2 + 1 2+ 2 4 + 1
2 D 24.0 13.7 12.5 17.1 19.4 23.9 91.8 38.1 10.1 20.1 41.3
3+ 1 1 2 2+ 3+ 2 * 4+ 1
P 45.1 63.6 72.0 71.5 16.8 75.1 23.0 35.1 80.0 37.4 10.3
- % 4 + %
3 D 208 192 253 05 327 216 24 401 3.5 242 42
+ + 1+
P 56.1 6.7 7.2 8.6 23 66.4 08 964 726 213 10.3
+ + + * + 1+
4 D 33 17.6 54 168 31.6 7.6 82  11.1 00 181 2.3
+ + +
P 22.2 7.0 14.5 0.7 12.0 30.5 0.0 34.8 51.3 53.3 5.6
. + * 1+
s D 20.5 s.E 0.1 5.7 10.11 2.3 1.5 0.3 71 15.4 1.1
* * * * *
P 26.0 8.5 25.3 0.2 8.2 33.3 43.5 38.8 12.2 67.2 11.0
+ * - + + +
6 P 454 347 35.1 50.4 34 635 512 999 630 152 7.5
+ + 4 *
7 P 24.+2 32.+9 46.+5 4.2 2.5 17.7 9.8 29.8 1.5 15.6 4.0
4 + +
8 P 251 374 450 514 1.0 137 128 198 24 230 3.3
2 + 2 + 3 + 1 1 2 + 2 1 3 + 1
9 D 54.1 35.0 12.2 68.4 49.3 351 75.9 65.0 94.6 20.6 38.1
2 4+ 2 2 2 %k 1 2 + 2 3 + 1 3 + 1
P 72.6 23.0 18.8 35.7 19.8 89.9 28.9 16.3 54.9 20.2 97.2
2 4+ 2 + 2 + 2 + 1 2 4+ 2+ 1 3 + 1
10 D 52.9 20.3 36.5 21.2 22.7 20.2 52.3 38.7 28.3 31.5 32.7
2+ 2+ 2 % 2+ 2+ 2 + 1 3+ 1
P 69.9 31.1 33.8 45.2 13.0 39.8 75.3 70.9 99.3 34.5 66.3
2 4 1 <4 1 2 + 1+ 2 4+ 1 3 -+ 1
11 D 31.8 95.8 45.1 16.9 3.6 91.6 66.3 16.6 27.8 21.2 21.4
2 4+ 2 % 2 2 % 1 2+ 2 -+ 2 % 2+ 1
P 29.1 16.9 17.3 21.9 64.8 31.8 50.2 49.1 28.5 67.3 56.4
2+ 2+ 2 4+ 1 3k 2 %k 2 + 2 -+ 1 3+ 1
12 D 43.6 22.8 59.3 93.3 13.3 24.3 85.1 43.8 86.6 20.5 23.2
2 4+ 2 % 1 2 %k 2 2 + 2 8 -+ 3 + 1
P 70.6 15.6 10.2 23.6 14.2 63.0 20.4 11.6 31.7 32.1 53.6
2+ 2 + 2+ 1 0k 2 4 1 2 + 1 3 + 1
13 D 42.4 11.2 25.7 94.0 441 17.8 10.2 32.0 43.2 26.6 21.2
2 + 2 4 2 2 + 2 4 1 2 4+ 1 3 =+ 1
P 57.6 19.1 13.3 31.6 22.4 33.5 60.5 63.0 20.3 30.7 36.8
2 + i + 1+ 1+ 1 4+ 2+ 1
14 D 15.1 43.2 19.4 85.1 6.5 51.8 1.0 99.6 79.6 08.0 10.2
2+ 1 % 1 1 % 1 2+ 1 2 -+ 1 2 + 1
P 14.7 55.5 29.1 85.7 21.5 21.4 11.0 38.7 68.5 24.6 21.3
+ * 1+
15¢ D 68.6 16.4 40.5 7.9 9.1 1.1 1.1 20.3 2.7 50.8 8.6
+ 1+
P 580 7.8 8.4 8.5 5.7 514 0.9  98.0 90 285 127

D — Delhi; P — Pusa.
For description of characters see Table 1.

-} Significant at 19, level; * Significant at 59, level; ¢ Based on plot means with error d.f. = 27.
g 70 1%

1 Populations 9 d.f.; II Oliforius sub-populations 4 d.f.; III Olitorius varieties 1 d.f.; IV Olif. mutants 2 d.f.; V Olit. var.
vs mut. 1 d.f.; VI Capsularis sub-populations 4 d.f.; VII Caps. varieties 1 d.f.; VIII Caps. mutants 2 d.1.; IX Caps. var. vs mut.

1 d.1.; X Olit. vs Caps. 1 d.f.; X1 Error 360 d.f.

1 — For actual figure, multiply by 10}; 2 — For actual figure, multiply by 10%; 3 — For actual figure, multiply by 10%;

4 — For actual figure, multiply by 10%

it was also included in the multiple regression analy-
sis, although it did not occupy one of the first few
positions at both the locations.

It was observed that the multiple regression equa-
tion using all the characters had a coefficient of deter-
mination equal to 79 and 89 per cent at Delhi and
Pusa respectively. Based on this information, the

Theoret. Appl. Genetics, Vol. 45, No. 1

results of only those combinations of characters
which provided at least 70 per cent of determination
in either of the locations were considered (Table 3).
The forty observed values corresponding to the
replicate population fibre yields were tested for their
goodness of fit with the predicted ones by the chi-
square test. It was foundthat thevtariaion accounted
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Table 3. Coefficients of determination and theiv vanks for vavious multiple vegression equations between fibve vield and its
components in jute

Delhi

Ch Pusa Delhi PPusa
‘haracter ~ o . - - N
N . . Character
Combination C R C R ¢ R C R
13 — Mid-dry fibre 71.1 1 68.8 1 3 — Basal diam (mm) 38.7 S 7.6 13
weight (mg)
12 — Basal dry fibre 63.0 2 49.4 5 14 — Top dry fibre 35.3 9 52.7 4
wt (mg) wt (mg)
10 — Mid-dry bark 60.8 3 67.4 2 11 — Top dry bark 35.0 10 46.1 8
wt (mg) wt (mg)
9 — Basal dry bark 52.2 4 56.1 3 1 — Days to 509%, flower 29.5 11 + -
wt (mg)
4 — Mid-diameter 47.1 5 49.2 6 7 — Mid-bark + L 18.2 10
(mm) thickness (mm)
2 — Plant height (cm) 44.8 6 48.7 7 8 — Top bark i -t 11.0 11
thickness {mm)
5 — Top diameter 39.5 7 35.4 9 6 — Basal bark - 9.2 12
(mm) thickness (mm)
2,13 75.7 1 72.5 4 2,9, 12 70.4 6  70.2 8
243 71.7 2 71.1 5 2,4, 10 67.0 7 80.2 3
4,13 71.5 3 78.5 1 2,5 14 61.1 8 774 5
10, 1 1.1 4 0. e -
2, 123 ;()'() 5 g4§ (3 2, 4,10, 13 76.8 1 82.5 1
2,10 65.0 6 71.0 6 2,12, 13, 14 75.9 2757 4
4, 10 62.7 7 75.7 2 2,39 12 73.8 3 805 2
2,9 62.1 N 69.9 8 2, 3, 4,5 71.8 4 76.4 3
2, 4 61.2 9 73.2 3 2,9, 10, 11 65.9 5 72.0 5
2, 10, 13 76.4 1 73.2 7 2,3, 4,12, 13 77.2 1 86.3 1
2, 4,13 75.9 2 82.5 1 2, 4,5 13, 14 76.6 2 83.2 3
2,3, 12 73.7 3 80.3 2 2,3, 5 12, 14 74.3 3 85.4 2
234 717 4 7‘{'9 6 1to5, 12 to 14 77.9 — 86.7 -
4,10, 13 71.5 5 75.7 4 All characters 78.8 — 89.4 —
-+ Not included; C — Coefficient of determination; R — Rank,

for by the regression was significant in all the
equations utilising one or more variables. Similarly,
the chi-square test for the goodness of fit over all the
forty values did not show any significant departure

from the predicted values (}2z% — J2n — 1 used as
a standard normal deviate). The results of the y2-test
in each of the populations are summarised in Table 4,
in order to judge the efficiency of this selection cri-
terion when applied to the chosen segregating popula-
tions.

Again, only those combinations of characters where
there was complete agreement between observed and
predicted fibre yields in at least seven populations
out of ten were considered. It can be seen from
Table 4 that only the following combinations of
characters are worthy of consideration: — 2, 3; 2, 10,
13; 2, 4,13; 2,3,12; 2,3, 4; 2,4,10,13; 2,12, 13,
14; and 2, 3, 9, 12, in addition to the combination of
all the characters. A comprehensive idea of the rela-
tive contribution of each of these characters for pre-
diction of fibre yield can be gained from Table §.

Discussion

The need for breeders to rely on data collected by
non-destructive sampling earlier in the life of an

organism and to utilise regression techniques to
evolve a sound selection criterion is increasingly
being felt (Shelbourne, 1974). The traditional me-
thod is to fit regression equations involving all pos-
sible combinations of variables, and, after examining
the degree of determination of these equations, to
decide on the best character-combination for yield
prediction. This procedure is feasible only when the
number of variables is not unduly large.

In this investigation, a preliminary run of one-
variable regression equations was made, and on the
basis of the coefficients of determinations provided
by each of these variables, only those were retained
which had an overall determination of at least 50 per
cent in either of the locations. The variable, top dry
fibre weight was, however, omitted, although it had
a coefficient of determination of 52.7 per cent at
Pusa, since it was not found to be in the range of
utility at Delhi.

Using some arbitrary, but sound, norms as de-
tailed under “‘Results”, it became apparent that
a valid selection criterion should be found from the
set of variables consisting of 2 (Plant height), 3 (Basal
diameter), 4 (Mid-diameter), 9 (Basal dry bark
weight), 10 (Mid-dry bark weight), 12 (Basal dry
fibre weight), 13 (Mid-dry fibre weight), and 14 (Top

Theovet. Appl. Genetics, Vol. 45, No. 1
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Table 4. The population-wise goodness of agreement between observed and predicted fibre yield in jute

Character . -
combination Location p 1% 2 3
13 D 40 Lo R IR
P 50 4 Bs
2,3 D 70 Joole NS Lo
r 70 4 = -+ ++
2,13 D 70 4+ b 44 +
¥ 60 +-f - L
2, 10 D 50 R RN S
P 50 +o- + F 4
3,12 D 50 ++ + -
P 50 — — e
4. 10 D 50 ++ + 4+ +
P 70 -l F + +
2, 4 D 60 - S NS
v 60 + - 44 -
3,9 D 50 + b L b
r 50 + — —
2,10, 13 D 70 + | |-
P 70 4+ - -+ -+
2, 4,13 D 70 4+ + + 44
L 80 ++ + ++
2,3, 12 D 70 44 + + N
r 80 ++ o+
2,3 4 D 70 + + + -+ 4t
P 70 + - ++ ++
2, 9,12 D 70 + 4+ -+ ERN
P 50 ++ + +4
2,4, 10 D 60 + L 4+ 4 ++
P 70 o+ - + 4
2, 5,14 D 50 - Lo 4+
v 70 R ++
2,4, 10,13 D 70 e SRS Loy
b 80 -+t L f+
2,12,13,14 D 70 4+ + 4 4
v 70 ++ ++
2,39,12 D 70 J- L ek gt
P 80 b 4 + I
2,345 D 60 - ay 4+
P 70 et + 4 +
2,9, 10,11 D 60 ++ 4 4
P 60 44 4 4+

Populations

4 57 ¢ 7777 3 9 10
+ + ++ - O
N dob R+
S I = S SR e
~ I T e
+ e S oE S S S
= DR S I+ + 4+
+ + S A S F R &
i e
—~ +F o+ - L+t
+ R S R RS
— — S S
T T = D S S A
- e S S N S SRR
+ 4+ S S S
—~ + i o S S e
- o S b~
e S S 44 S
S S -+ +
+ T T T s
S A T e T
+ e S T
+ e e S S
+ e S S SR S S H ek
+ +4+ 4+ o SETE S S
+ ++  ++ 4+ A+ 4+ o+t
+4+ A+ + o+ -
+ + e
+4 4+ +4 Bt 4t
—~ + o T R R
P+ o T A
+ o = s o S S
L S o S S R S Sl S
+ I N T
++ ++ 4+ 4
4 e I S S
i e T T = E S
+ e S T T Gk =
- +4 o SR F S
+ + ++ o+
++  ++ ++ 4+ o+ -

* Tor details of populations 1—10 see Table 1. D — Delhi; P — Pusa; p — percentage of populations in which perfect agree-
ment was observed; 4 + agreement in all the four replicates; + agrecment in any three replicates; — agreement in less than

three replicates

dry fibre weight); but these characters occurred in
eight different regression equations (see ‘‘Results”).
Consideration of the frequencies of these variables in
the equations (Table 5) leads us to the conclusion
that the characters which provide an efficient selec-
tion criterion for fibre yield are plant height, basal
and mid-diameters and basal and mid-dry fibre
weights. The geometrical approach to the estimation
of fibre yield also stressed the importance of the dia-
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meters and the dry fibre weights at base, middle and
top, in addition to plant height (Iyer et al., 1974).
A critical examination of Table 4 reveals that the
selection criterion using four of these variables was
able to differentiate even between plants within the
highly segregating populations (Nos. 4 and 10 for
example), while these observations hold good, with
some reservations, in the case of three variables but
not so for two. In particular, selection based on
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height and basal diameter only (which was used by
most of the earlier workers) would not be very effi-
cient, as revealed by this study.

It has been observed that the best stage for record-
ing measurements and relating them to actual fibre
yield of jute was the small-pod stage (ca. 120 days
from sowing) and more than 80 per cent of the bark
was distributed between the basal and middle regions
taken together both in olitorius and capsularis popula-
tions (Kar, 1961). Little difference was observed in
the duration of the active flowering period between
these two populations and both were sensitive to
photo-induction by short day-light periods of less

Table 5. Relative contribution of the
characters in predicting fibve yield
in jute
Characters f

2. Plant height

3. Basal diameter
4. Mid-diameter
5
6
7

. Basal fibre weight

. Mid-fibre weight

. Mid-bark weight
8. Basal bark weight
9. Top bark weight

_ N W e

f — Frequency of occurrence in a total
of 8 prediction equations (sec text for
details)

than 412 hours; periods of longer duration were
favourable for prolonging vegetative growth, a desir-
able economic aspect of jute cultivation (Kar, 1962).
Corroborative evidence on these aspects was also
observed in the present study.

The significant negative correlation observed be-
tween plant height and flowering time (Roy, 1960)
does not favour the inclusion of flowering time in the
selection criterion, and this is also confirmed by the
low coefficient of determination (29.5%,) obtained in
this study. Similarly, the negative correlations ob-
served between fibre-wood ratio on the one hand,
and either plant height or fibre yield on the other
(Roy, 1965), do not augur well for fibre-wood ratio
to be included in the selection criterion as envisaged
by Roy {1962). Further (though this character does
not figure in the non-destructive selection criteria
that we are dealing with), it is pertinent to observe
that fibre-wood ratio is not a character which can

Received January 17, 1974
Communicated by B. R. Murty

easily be measured in large samples of segregating
populations at the early stages.

As in the case of any selection criterion, its effi-
ciency can only be proved by observing the actual
response to selection based on these criteria: further
work is in progress and will be reported in due course.
1t is now possible to use a step-wise regression method
to select automatically the best regression equation
from among a number of equations (Draper and Smith
1966). Such an investigation has been undertaken
with these data and the results comparing the regres-
sion with the geometric approach based on the same
variables as were found most efficient in this study,
will be of considerable applied value.
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