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A Non-destructive Selection Criterion for Fibre Content in Jute 

II. R e g r e s s i o n  A p p r o a c h  

V. ARUNACHALAM and R. D. IYER 

l ) iv is ion  of Genet ics ,  I nd i an  Agr i cu l tu ra l  Research  In s t i t u t e ,  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, variat ion existed only between varieties as a group and mutants  
as a group, while at  Pusa variat ion also existed among the mutan t  populations of C. capsularis. 

A multiple regression approach was used to find the opt inmm 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. I t  was found 
tha t  plant  height, basal and mid-diameters and basal  and mid-dry fibre weights would provide such an optimal set. 

Introduction 

In  bas t  f ibre crop such as ju te ,  b reeders  have  long 
fel t  the  need  for eff icient  p rogramnles  to select  
des i rab le  single p l an t s  for f ibre y ie ld  f rom pure  or 
segrega t ing  popu la t ions ,  based  on obse rva t ions  t aken  
at  o p t i m u m  s tage  since i t  is h a r d  to get  b o t h  f ibre 
and  seed f rom the  same i nd iv idua l  select ion.  W i t h  
the  m a j o r  ob iec t ive  of evolv ing  such a select ion cri- 
te r ion  in ju te ,  an e x p e r i m e n t  was conduc ted  at  the  
I n d i a n  A g r i c u l t u r a l  Research  I n s t i t u t e ,  New Delhi ,  
and  i ts  Regiona l  Resea rch  S t a t i on  a t  Pusa ,  Bihar ,  
dur ing  the  yea r  t972. The  resul t s  of e s t ima t i ng  f ibre 
con ten t  on a smal l  n u m b e r  of non -des t ruc t i ve  obser-  
va t ions  using a geomet r i c  app roach  were summar i sed  
in an ear l ie r  pape r  ( Iyer  et al., t974). An a l t e rna t i ve  
a p p r o a c h  would  be to use the  mul t ip le  regression 
be tween  the  obse rved  va r i ab le s  to f ind the  o p t i m u m  
combina t i on  of va r i ab le s  which would  p red ic t  the  
f ibre y ie ld  at  a des i red  level  of accuracy .  The  resul ts  
of such an inves t iga t ion  are r e p o r t e d  in th is  paper .  

Materials and Methods  

Ten populations,  five each of Corchorus olilorius L, 
( 'Tossa'  jute) and of C. capsularis L. ( 'White '  jute), com- 
prising two released varieties and three selections obtained 
from them after t rea tment  with certain physical  (y-rays 
and fast-neutrons) and chemical (ethylmethane sulpho- 
nate and N-ni trosomethyl  urea) mutagens as described in 
our earlier paper  (lee. cit), formed the material  (for the 
nalnes of these 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); (if) Diameter  (ram) at 15 cm 
above ground (B), at  the middle of the axis (M) and at 
the topmost  level below the forldng point where a bark 

sample nleasuring 5 • 1 cm could be removed (T); (iii) 
Bark thickness (ram) of sample at  B, M and T; (iv) Dry 
bark weight (nag) of sample at  B, M and T; (v) Dry fibre 
weight (mg) of sample at  B, M and T; (vi) Days to 50~ 
flowering; and (vii) Total  fibre weight (gm) of the ten 
plants. For further details of the method of taking obser- 
vations, see Iyer  et al. (1974). 

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

Results  

An e x a m i n a t i o n  of the  means  of the  cha rac t e r s  
(Table I) r evea led  t h a t  the  olitorius var i e ty ,  J RO-632,  
was e ight  days  ear l ier  to f lower t han  the  capsularis 
var i e ty ,  J R C - 2 t 2 ,  as shown b y  the  n u m b e r  of days  
to 50 per  cent  f lowering at  Delhi .  However ,  this  diffe- 
rence was not  m a i n t a i n e d  for the  va lues  of the  o ther  
charac te rs .  The  d a t a  on basa l ,  midd le  and  top  dia-  
me te r s  revea led  the  wel l -known fact  t h a t  capsularis 
has  a more  t ape r ing  s t em tow a rds  the  t op  t h a n  
olitori~ts, which was also ref lec ted  in the  h igher  f ibre 
y ie ld  of the  l a t t e r  species. 

On the  whole,  the  t ab le  of means  d e m o n s t r a t e d  t h a t  
the  overa l l  v a r i a b i l i t y  be tween  the  ten  popu la t ions  
chosen was v e l y  l imi ted  for a lmos t  all the  cha rac t e r s  
s t ud i e d  at  bo th  the  locat ions .  In  fact ,  the  a m o u n t  of 
ava i l ab le  v a r i a b i l i t y  in the  c u l t i v a t e d  popu la t ions  of 
' tossa '  and  'whi te '  ju te ,  is not  h igh enough to pe rmi t  
choice of h igher  v a r i a b i l i t y  t han  t h a t  made  ava i l ab le  
b y  these  ten popu la t i ons  (see also Basak ,  1968). 

The ana lys i s  of va r i ance  at  single p l a n t  level  show- 
ed t h a t  there  was s igni f icant  va r i a t i on  among popu-  
la t ions  at  bo th  the  locat ions .  However ,  a fu r the r  
s t u d y  of the  subsources  of the  popu l a t i on  va r i ance  
b rough t  out  some in te res t ing  fac t s :  

(i) A t  Delhi ,  the  va r i a t i on  obse rved  in the  olitorius 
popu la t ions  came m a i n l y  f rom the  single degree of 
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Table 1. Means of quantitative characters in ~o populations of jute 

Character 
1 2 

t. 1)ays to 50% flowering D 103.0 104.5 

2. Plant  height (cm) D 299.4 296-9 
P 3{)0.4 306.4 

3. Basal diameter (nlll]) D 17.2 16.1 
P 14.5 15.1 

4. Mid-diameter (ram) D 13.2 12.7 
P 11.5 12.4 

5. Top diameter (ram) 1) 8.8 8.8 
l } 8.9 10.0 

6. Basal bark thickness (ram) P 12.4 13.8 

7. Mid-bark thickness (mm) P 9.1 t0.6 

8. Top bark thickness (ram) P 6.9 8.4 

9. Basal bark weight (rag) 1) 162.6 /38.0 
P 153.7 163.4 

1{}. Mid-hark weight (nag) 1) /33.7 120.2 
l? 127.6 t40.6 

11. Top bark weight (rag) D 98.0 93.2 
P 94.8 104.1 

12. Basal dry fibre wt (rag) I) 109.5 92.3 
P 120.1 117.8 

13. Mid-dry fibre wt (rag) l) 94.7 83.4 
P 93.1 101.2 

14. Top dry fibre wt (rag) 1) 61.3 6O.4 
P 61.2 65.0 

15. ]Vihre yield of 10 plants (gin) D 206.3 161.3 
P 160.3 180.8 

P o p u l a t i o n s  
Location 

3 4 5 6 7 8 9 to 

103.0 104.5 104.5 t10.5 109.5 109.0 108.8 108.5 

309.5 297.1 306.9 256.5 263.3 266.3 247.7 251.8 
309.0 308 .1  310.8 229.6 263.5 251.9 234.6 249.4 

17.1 17.3 18.o 16.7 16.3 t7.0 17.6 t5.7 
t5.4 14.5 15.2. t5.6 15.8 18.7 15.8 16.3 

13.2 13.6 14.5 11.8 12.4 12 .1  12.6 1t.6 
12.4 12,6 12.4 1o.9 1o.9 12.9 11.1  t i .8  

8.8 9.4 9.5 7.5 7.8 8.0 8.1 7.9 
9.8 1o.o 9.9 9.3 7.9 10.2 8.5 8.6 

12.3 14.1 12.1 12.4 14.o 14.9 11.7 13.7 

8.9 1o.S 9.1 8.8 9.5 1o.2 8.5 9.4 

6.7 8.8 7.0 6.6 7.4 7.8 6.4 7.4 

151.5 150.7 158.2 141.5 139.5 145.4 141.3 121.5 
148.2 166.8 154.6 135.1 147.1 166.2 126.3 141.o 

124.5 125.3 137.5 111.2 112.8 115.5 114.9 98.2 
124.9 146.o 133.0 11o.0 116.2 131.7 105.3 115.9 

89.4 94.4 lO2.3 80.4 78.6 84.2 86.8 74.6 
96.3 111.o lO2.O 89.6 88.o 1o8.2 86.2 95.2 

104.1 102.7 111.7 91.3 93.4 97.o 90.7 76.6 
107.8 122.2 110.4 92.2 102.3 116.7 83.4 94.2 

86.1 88.6 95.4 74.o 76.3 78.5 76.1  61.8 
89.2 106.9 97-3 76.0 81.5 95 .1  71.6 75.7 

56.3 61.8 65.5 50.3 50.5 53.5 55.5 46.0 
61.o 70.2 64.5 56.0 58.3 72 .1  53.6 57.1 

181.3 2o5.0 206.3 120.0 112.5 t23.8 146.3 101.3 
175.8 198.o 170.5 112.3 118.8 186.3 98.3 103.o 

1 -- JRO-632;2--  JRO-878; 3 -- JRO-632NMUO.Ol% (M4);4 JRO-g78y-rays 50kR (Mj); 5 -- JRO-S78NMU o.01% 
(M4); 6 - -  JRC-212; 7 -- JRC-7447; 8 - -  JRC-212 Fast Neutrons I kR(M~); 9 - -  JRC-212NMU 0.01% (M~); I0 -- JR('-7447 
y-rays 50 kR (M~); JR() -- var. of olitorius species; JRC -- var. of capsularis species; D -- Delhi; P -- Pusa 

freedom comparison,  'var iet ies  versus m u t a n t s "  in bark  weight  and fibre weight among olitorius popula-  
other  words, there was no signif icant  var ia t ion  in t i o n s  at Pusa.  
variet ies  or m u t a n t s  as such, bu t  there was s ignif icant  
var ia t ion  when variet ies  as a group were compared 
wi th  m u t a n t s  as a group. On the other  hand,  only  
the m u t a n t s  caused the var ia t ion  observed in the 
capsr populat ions .  The comparison,  olitorius 
versus capsr was also found to be significant .  
(ii) At Pusa,  no wtr ia t ion was found between the 
olitorius popula t ions ;  the var ia t ion  found in the 
capsularis popula t ions  was from their  m u t a n t s  only. 
The apparen t  difference in the performance of the 
mater ia l  at these locations was ma in ly  a t t r i bu t ab l e  
to the delayed sowing at Pusa  and  the good envi ron-  
men ta l  condi t ions  under  which the crop was grown 
at Delhi. 

These observat ions  held good for all the characters  
at both the locat ions;  however,  there was s ignif icant  
var ia t ion  among variet ies  and  among m u t a n t s  of the 
olitorius popula t ions  for some bark  and  fibre weight 
characters  at Delhi. Signif icant  differences were 
found for all tile characters  related to bark  thickness,  

The results of the mul t ip le  regression analysis  are 
summar ised  in Table  3. In  fact, regression equat ions  
were first f i t ted between fibre yield (dependent  
variable) and  each one of the remain ing  th i r teen  
characters.  The characters  were a l lot ted serial 
number s  from t to 14, as indica ted  in Table  3, for 
easy reference. Based on a rank ing  of the coefficients 
of de te rmina t ion  for each of these regression equa-  
t ions, the var iables  --  mid-dry  fibre weight (mg), 
basal  dry  fibre weight  (rag), mid-dry  bark  weight 
(mg), basal  dry  bark  weight (rag), mid -d iamete r  (mm) 
and  p lan t  height  (cm) --  which occupied tile first six 
ranks  at Delhi --  were chosen. Multiple regression 
equat ions  for all the possible two-way to e ight-way 
combinat ions ,  in addi t ion  to the best  combina t ion  of 
all the characters  t aken  together,  were f i t ted to the 
da ta  in a bid to search for an op t i mum combina t ion  
of characters  which could serve as an efficient selec- 
t ion criterion. Since basal  d iameter  was reported to 
be an i mpor t a n t  character  for de te rmin ing  fibre yield, 
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Table  2. ANO VA of some yield characters in jute on single plant basis 

S o u r c e  

Characters Z[ II  n s  IV v v I  VII  V U I  I x  X XI  
M e a n  s u m s  of s q u a r e s  

-!- 1 + 

I a D 34.1 2.7 4.5 3.0 0.3 2.5 2.0 0.3 7.5 28.6 2.2 
2 + 2 ~ 1 2 ~t 2 ~g 2 + 1 2 + 2 4 + 1 

2 D 24.0 13.7 12.5 17.1 t9.4 23.9 9t .8  38.1 10.t 20.1 4t .3  
8 + 1 1 2 2 + 3 + 2 ~g 4 + 1 

P 45.1 63.6 72-0 71.5 16.8 75.1 23.0 35.1 8o.0 37.4 to.3 
+ + # + + + * 

3 D 20.8 19.2 25.3 9.5 32,7 21.6 2.4 40.1 3.5 24.2 4.2 
+ 

e 56.1 6.7 7-2 8,6 2,3 66.4 0.8 96, ;  72.6 x + 2"1.3 10.3 
+ + + + ~ + 1 + 

4 D 31.3 17.6 5.1 16.8 31.6 7.6 8.2 11,1 0.0 18.1 2.3 
+ + + 4- + 

P 22.4 7.0 14.5 0.7 12.0 30.2 0.0 34.8 51.3 53.3 5.6 
+ -t- + + ~g I + 

5 D 20,5 5,5 0.l  5,7 10.4 2,3 t .5 0.3 7,1 t5.4 t,1 

P 26.0 8.5 25.3 0.2 8.2 33.3 43.5 38.8 12.2 67.2 11.0 
+ + * + q + -b 

6 P 45.4 34.7 35.1 50.4 3.1 63.5 51.2 99.9 63.0 1 5.2 7.5 
+ + + + + ~- 

7 P 24.2 32.9 46.5 41,2 2.5 17.7 9.8 29.8 1.5 t5.6 4.0 
+ q- + + + ~ + 

8 P 25.1 37.t 45.0 51.1 1.o 13.7 12.8 19, 2.4 23.0 3,3 

9 D 54.1 35.0 12.2 68.4 49.3 35.1 75.9 5.0 4.6 0.6 38.1 

P 72.6 23.0 8.8 5.7 19.8 89.9 8.9 16.3 54.9 0,2 97.2 
2 4 2 + 2 + 2 + 1 ~ + ~2 4. 1 3 + 1 

10 D 52.9 20.3 36.5 21.2 22.7 0.2 52.3 38.7 28.3 31,5 32,7 

P 69.9 31.1 3 3.8 45.2 13.o 39.8 75.3 70.9 99.3 34,5 66.3 
2 + 1 + 1 2 + 1 + 2 -b 1 I; + 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 + ~ * 2 ~ * 1 2 + 2 4 2 ~t 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 

12 D 43.6 22.8 59.3 93.3 13.3 24.3 85.1 43.8 6.6 0.5 23.2 
2 + 2 ~t 1 2 $ 2 2 + ~ 3 + 3 + 1 

P 70.6 15.6 10.2 23.6 14.2 63.0 20.4 t l . 6  31.7 32.1 53.6 
2 + ~ + 2 + 1 ~ 2 4- 1 2 4: I 3 + 1 

13 D 42.4 11.2 25.7 94.0 44.1 17.8 10.2 32.9 43,2 26.6 21.2 
2 + 2 + 2 2 + O~ + 1 '2 + 1 3 + 1 

P 57.6 t9.1 13.3 31.6 22.4 33.5 60.5 63.0 20.3 30.7 36.8 
2 + 1 + 1 + 1 + 1 4- 2 + 1 

14 D 1 5.1 43,2 19.4 85.1 6.5 51.8 1.0 99.6 79.6 98.0 1o.2 
2 + 1 ~ 1 1 :It I 2 + l 2 -l- 1 2 + 1 

P 14.7 55,5 29.t 85.7 21.5 21.4 1t.0 38.7 68.5 24.6 21.3 
+ * I + 

15 a D 68.6 16.4 40.5 7.9 9.1 11.1 1.1 20.3 2.7 50.8 8.6 
+ $ + 1 + 

P 58.0 7,8 8.4 8.5 5.7 51.4 0,9 98.0 9.0 28.5 12.7 

I) -- Delhi; P -- Pusa. 
For description of characters see Table 1. 
+ Significant at 1% level; * Significant at 5% level; a Based on plot means with error d.f. = 27. 
I Populations 9 d.f.; U Olitorius sub-populations 4 d.f.; I I I  Olitorius varieties 1 d.f.; IV Olit. mutants 2 d.f.; V Olit. var. 

vs rout. 1 d.f. ; VI Capsularis sub-populations 4 d.f. ; VII  Caps. varieties 1 d.f.; V t l I  Caps. mutants 2 d.f. ; IX  Caps. var. vs rout. 
1 d.f.; X Olit. vs Caps. I d.f.; XI  ]~rror 360 d.f. 

I - -  For actual figure, multiply by 1 0 1 ;  2 - -  For actual figure, multiply by 102; 3 -- For actual figure, multiply by 103; 
4 -- For actual figure, multiply by 104. 

i t  was  also i n c l u d e d  in  t h e  m u l t i p l e  r eg r e s s ion  a n a l y -  
sis, a l t h o u g h  i t  d id  n o t  o c c u p y  one  of t h e  f i rs t  few 
p o s i t i o n s  a t  b o t h  t h e  loca t ions .  

I t  was  o b s e r v e d  t h a t  t h e  m u l t i p l e  r eg re s s ion  e q u a -  
t i o n  u s i n g  al l  t h e  c h a r a c t e r s  h a d  a coe f f i c i en t  of d e t e r -  
m i n a t i o n  e q u a l  to  79 a n d  89 p e r  c e n t  a t  D e l h i  a n d  
P u s a  r e s p e c t i v e l y .  B a s e d  on th i s  i n f o r m a t i o n ,  t h e  

r e su l t s  of o n l y  t h o s e  c o m b i n a t i o n s  of c h a r a c t e r s  
w h i c h  p r o v i d e d  a t  l eas t  70 p e r  c e n t  of d e t e r m i n a t i o n  
in e i t h e r  of t h e  l o c a t i o n s  were  c o n s i d e r e d  (Tab le  3). 

T h e  f o r t y  o b s e r v e d  v a l u e s  c o r r e s p o n d i n g  to  t h e  
r e p l i c a t e  p o p u l a t i o n  f ib re  y i e l d s  w e r e  t e s t e d  for  t h e i r  
g o o d n e s s  of f i t  w i t h  t h e  p r e d i c t e d  ones  b y  t h e  chi-  
s q u a r e  t e s t .  I t  was  f o u n d t h a t  t h e v t a r i a i o n  a c c o u n t e d  
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Table 3. Coefficients of determination and their ranks for various multiple regression equations between.fibre yiehl and its 
components in jute 

Delhi Pusa Delhi I'us~ Character Character 
Combination C R C R C R C R 

13 -- Mid-dry fibre 71.1 1 68.8 i 3 -- Basal diam (mill) 38.7 8 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) 

lo -- Mid-dry bark 60.8 3 67.4 2 i!  -- Top dry bark 35.o III 46.1 8 
wt (rag) wt (rag) 

9 -- Basal dry bark 52.2 4 56.1 3 1 -- I)ays to 50% flower 29.5 11 F -F 
wt (rag) 

4 -- Mid-diameter 47.1 5 49.2 6 7 -- Mid-bark F '~ 18.2 10 
(ram) thickness (ram) 

2 -- Plant height (cm) 44.8 6 48.7 7 8 -- Top bark 'i- -t 11.(~ 1 l 
thickness (ram) 

5 -- Top diaineter 39.5 7 35.4 9 6 -- Basal bark : t 9.2 12 
(ram) thickness (ram) 

2, 13 75.7 l 72.5 4 2, 9, 12 70.4 6 7O.2 8 
2,~3 7t.7 2 71.1 5 2, 4, 10 67.0 7 80.2 3 
4, i3 71.5 3 78.5 l 2, 5, i4 61.1 8 77.4 5 
In, 13 7~.1 4 7O.3 7 " 
2, 12 70.o 5 64.8 9 2, 4, t0, 13 76.8 l 82.5 1 
2, to 65.O 6 71.0 6 2, 12, t3, 14 75.9 2 75.7 4 
4, 1o 62.7 7 75.7 2 2, 3, 9, 12 73.8 3 80.5 2 
2, 9 62.! 8 69.9 8 2, 3, 4,5 71.8 4 76.4 3 
2, 4 61.2 9 73.2 3 2, 9, 10, t l  65.9 5 72.O 5 

2, 10, 13 76.4 i 73.2 7 2, 3, 4, 12, 13 77.2 i 86.3 l 
2, 4, 13 75.9 2 82.5 1 2, 4, 5, 13, i4 76.6 2 83.2 3 
2, 3, ~2 73.7 3 8O.3 2 2, 3, 5, i2, 14 74.3 3 85.4 2 
2, 3, 4 71.7 4 74.9 6 1 to 5, 12 to 14 77.9 -- 86.7 - 
4, IO, 13 71.5 5 78.7 4 All characters 78.8 -- 89.4 -- 

+ Not included; (" -- Coefficient of determination; R -- l~ank. 

for by the regression was s ignif icant  in all the  
equa t ions  ut i l is ing one or more  variables .  Similar ly,  
the chi-square  test  for the goodness of fit over  all the  
for ty  values  did not  show any signif icant  depar tu re  

f rom the pred ic ted  values  ((2Z 2 --  V'2n - -  t used as 
a s t andard  normal  devia te) .  The results  of the z2-test 
in each of the popula t ions  are summar i sed  in Table  4, 
in order  to judge the eff iciency of this selection cri- 
ter ion when applied to the chosen segregat ing popula-  
tions. 

Again,  only those combina t ions  of characters  where 
there  was comple te  agreement  be tween observed  and 
pred ic ted  fibre yields in at  least  seven popula t ions  
out  of ten were consideled.  I t  can be seen f rom 
Table  4 t h a t  only  the fol lowing combina t ions  of 
charac ters  are w o r t h y  of cons idera t ion:  --  2, 3 ; 2, I0, 
t 3 ;  2, 4, t 3 ;  2, 3, t2 ;  2, 3, 4; 2, 4, 10, 13; 2, /2,  t3,  
14; and 2, 3, 9, t2, in addi t ion to the combina t ion  of 
all the  characters .  A comprehens ive  idea of the rela- 
t ive  con t r ibu t ion  of each of these charac ters  for pre- 
dict ion of fibre yield can be gained f rom T a b l e  5. 

Discuss ion  

The need for breeders  to rely on da t a  col lected by 
non-des t ruc t ive  sampl ing earl ier  in the life o f  an 

organism and to uti l ise regression techniques  to 
evolve  a sound select ion cr i ter ion is increas ingly  
being felt  (Shelbourne,  1974). The  t rad i t iona l  me-  
thod  is to fit regression equa t ions  invo lv ing  all pos- 
sible combina t ions  of variables,  and, af ter  examin ing  
the degree of de t e rmina t ion  of these equat ions ,  to 
decide on the best  cha rac te r -combina t ion  for yield 
predict ion.  This procedure  is feasible only when the 
number  of var iab les  is not  unduly  large. 

In this inves t iga t ion ,  a p re l iminary  run of one- 
var iab le  regression equa t ions  was made,  and on the 
basis of the coefficients of de te rmina t ions  p rov ided  
by each of these variables ,  only those were re ta ined  
which had an overal l  de t e rmina t ion  of at least  50 per 
cent  in e i ther  of the locations.  The var iable ,  top dry  
fibre weight  was, however ,  omi t ted ,  a l though it had  
a coefficient  of de t e rmina t ion  of 52.7 per cent  at 
Pusa,  since it was not  found to be in the range of 
u t i l i t y  at Delhi.  

Using some arb i t ra ry ,  bu t  sound, norms as de- 
ta i led under  " R e s u l t s " ,  it became apparen t  t ha t  
a va l id  selection cr i ter ion should be found from the 
set of var iables  consist ing of 2 (Plant  height) ,  3 (Basal 
d iameter) ,  4 (Mid-diameter) ,  9 (Basal dry  bark  
weight) ,  t0  (Mid-dry bark weight) ,  12 (Basal dry  
fibre weight) ,  t3 (Mid-dry fibre weight) ,  and t4  (Top 
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Tab le  4. The population-wise goodness of agreement between observed and predicted fibre yiehl in jute 

Character P o p u l a t i o n s  
combination Location p t * 2 3 4 5 6 7 8 9 I0 

13 ] )  4{) F- F -{- . 1` if- -F + x_ _ } + 4 -t- 
] '  5n 1-1- i . F-!- t - I  } + F + F -F + 

2, 3 33 7< ~ ! -t ~ ~, a + - F F  -t F + +  4- -F -1  ̀ I- 
1) 7o q- F -i + + ~ --  -1 1- -] + +  4 q -t F --  

2, 13 ] )  7(} § F F +  + q -  + -t + q + + +  q 2_ -b F 
1' 6{) + t q -! + t -F + ] + I- -1- -t .5 + + 

2. l{) 21.) 5o + q  t 1- -1-+ 1- + I- F -I--F ]-  ~ ]- 
]} 50 ~ I+ H ~@ ,b-}- + 2  @ !. q . . . .  ] __ 

3. ~2 1) 5o + +  1- 1 - +  -- ++F - ? +  2 + + +  
l '  5{} --  i+ F 4 + !  + +  -F -i F + +  + 

4. t(} l )  50 -} ~ + +  1- --  -- + ~ F t 4- -F + }- 
I } 7{} t- t + +  F +  + F + t - t + +  + 1- --  

2 , 4  I)  6{} + +- +[ + q  - -! } + t + F q ~ F +  
1' 6{} +.1 .  q ~. ~ } L - } F + 1- + F F + 

3, {) 1) 5{} + t- ~ -t ! -- q + +  -k ] }- --  F-[- 
12' 5o F-t --  }- t § F q  : ]- + +  -- 

2, 1{'1, 13 ]) 7n + [ - - q  F !.4- -~-+ F +  1 - +  : + + ] 
1' 7(} +} F 1- -? + F +  -i + - + -  - F +  -F + + + 

2, 4, t3  I)  7o F +  + - -  +-4 F + . F  q.-1- + . F  u_ q. + F 
P 8o + +  + + T  + - !  .... + +  + +  + F + F F  § 

2, 3, 12 21s 7{~ + +  + +  + 4 -  + + q -  + +  + +  + - -  + - F  
P 8o + +  1 - +  -1-+ + + +  + 4 -  + F --! + + +  +-} 

2, 3, 4 1) 7o q + + +  + +  q- -1-+ + +  -I + -! + +5 t 
1' 7t) @ @ - F +  -H+ q- q - +  + q - +  -:-@ ~ @ " 

2, 9 ,12  D 70 m +  + +  - - §  + + +  + +  + +  + + + +  
P 5o -F + + + + + q- + q- + q- + F + --  

2. 4, io  1) 60 + +  + +  + +  + q- + +  q-q- -'- --  + F 
P 7o F -  -F -t + + . t  + t- + + +  - F +  + +  - -  

2, 5, 14 1) 50 + -F F + +  - -  + + +  + +  -L + + +  
t '  70 - F +  + -t + - F +  + +  + + +  + +  + +  _a. 

2 , 4 ,  1o, 13 I.) 70 -~ 1`- F-+ +Fq + -F+. - F +  + +  q- -F ff F 
1' 8o -1- F !. -} F q -- +t + -Fq q-~- t-+!- + +  -:- 

2, 12, i3 ,  t4  1) 7o -F + + t - F +  _2 + -  - t - +  + q -  +- + + - F  
1' 7o -t t- -i- + +  -1-+ + 1- + +  + 1- + +  -F -I-,+ 

2, 3, 9, 12 1) 7{} } Y- t--F -t t -t- +t b - t  F F -" .F + F 
it' So +} ! I ~ F I- i + -F-F 1- t- + +  -t + + +  + 

2, 3, 4, 5 I) 6o F + t -F " ._a -F 1  ̀ F 1` + q  F +]- + +  
P 7o F t- + q  + I ; + t -  -F + - F  F - F  + 1 -  + 

2, 9, 1{}, 1t I-) 60 - F +  + q -  - F +  -F + q- 1` + +  -t- + + +  
1' 6o 4 - +  4- -}- + + + + + + + + -F -1- + --  

* For details of populations 1 -- i 0 see Table 1. D -- Delhi; P -- Pusa;  p -- percentage of populations in which perfect agree- 
ment  was observed; + + agreement in all the four replicates; + agreement in any three replicates; agreement in less than  
three replicates 

d r y  f i b r e  w e i g h t ) ;  b u t  t h e s e  c h a r a c t e r s  o c c u r r e d  in 
e i g h t  d i f f e r e n t  r e g r e s s i o n  e q u a t i o n s  tsee " R e s u l t s " ) .  
C o n s i d e r a t i o n  of t h e  f r e q u e n c i e s  of t h e s e  v a r i a b l e s  in  
t h e  e q u a t i o n s  ( T a b l e  5) l e a d s  u s  to  t h e  c o n c l u s i o n  
t h a t  t h e  c h a r a c t e r s  w h i c h  p r o v i d e  a n  e f f i c i e n t  selec-  
t i o n  c r i t e r i o n  for  f i b r e  y i e l d  a r e  p l a n t  h e i g h t ,  b a s a l  
a n d  m i d - d i a m e t e r s  a n d  b a s a l  a n d  m i d ' - d r y  f i b r e  
w e i g h t s .  T h e  g e o m e t r i c a l  a p p r o a c h  to  t h e  e s t i m a t i o n  
of f i b r e  y i e l d  a lso  s t r e s s e d  t h e  i m p o r t a n c e  of t h e  d i a -  

m e t e r s  a n d  t h e  d r y  f i b r e  w e i g h t s  a t  b a s e ,  m i d d l e  a n d  
t op ,  in  a d d i t i o n  to  p l a n t  h e i g h t  ( I y e r  et al., t 9 7 4 ) .  
A c r i t i c a l  e x a m i n a t i o n  of T a b l e  4 r e v e a l s  t h a t  t h e  
s e l e c t i o n  c r i t e r i o n  u s i n g  f o u r  of t h e s e  v a r i a b l e s  w a s  
ab l e  t o  d i f f e r e n t i a t e  e v e n  b e t w e e n  p l a n t s  w i t h i n  t h e  
h i g h l y  s e g r e g a t i n g  p o p u l a t i o n s  (Nos.  4 a n d  t 0  f o r  
e x a m p l e ) ,  w h i l e  t h e s e  o b s e r v a t i o n s  h o l d  g o o d ,  w i t h  
s o m e  r e s e r v a t i o n s ,  in  t h e  case  of t h r e e  v a r i a b l e s  b u t  
n o t  so for  two ,  I n  p a r t i c u l a r ,  s e l e c t i o n  b a s e d  o n  
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he igh t  and  basa l  d i a m e t e r  on ly  (which was used  b y  
mos t  of the  ear l ier  workers)  would  not  be ve ry  effi- 
c ient ,  as r evea led  b y  this  s tudy .  

I t  has  been obse rved  t h a t  the  bes t  s tage  for record-  
ing m e a s u r e m e n t s  and  re l a t ing  t h e m  to ac tua l  f ibre 
y ie ld  of ju te  was the  sma l l -pod  s tage  (ca. t20  days  
f rom sowing) and  more  than  80 per  cent  of the  b a r k  
was d i s t r i b u t e d  be tween  the  basa l  and  midd le  regions 
t a k e n  toge the r  bo th  in olitorius and  capsularis popu la -  
t ions (Kar ,  /961).  L i t t l e  difference was obse rved  in 
the  d u r a t i o n  of the  ac t ive  f lowering pe r iod  be tween  
these two popu la t i ons  and  b o t h  were sens i t ive  to 
p h o t o - i n d u c t i o n  b y  shor t  day - l i gh t  per iods  of less 

Table 5. Relative contribution of the 
characters in predicting fibre yield 

in jute 

Characters f 

2. P lant  height S 
3. Basal  diameter  4 
4. Mid-diameter 3 
5. Basal fibre weight 3 
6. Mid-fibre weight 3 
7. Mid-bark weight 2 
8. Basal bark  weight 1 
9. Top bark  weight t 

f - Frequency of occurrence in a total 
of 8 prediction equations (see text for 
details) 

t h a n  t2  hours ;  per iods  of longer  d u r a t i o n  were 
f avourab le  for p ro long ing  vege t a t i ve  growth ,  a des i r -  
able  economic aspec t  of j u t e  cu l t i va t ion  (Kar ,  t962).  
Cor robora t ive  evidence  on these  aspec ts  was also 
obse rved  in the  p resen t  s t udy .  

The  s igni f icant  nega t ive  cor re la t ion  obse rved  be- 
tween p l a n t  he igh t  and  f lowering t ime  (Roy,  1966) 
does no t  f avour  the  inclusion of f lowering t ime  in the  
select ion cr i te r ion ,  and  this  is also conf i rmed  b y  the 
low coeff icient  of d e t e r m i n a t i o n  (29.5 %) o b t a i n e d  in 
th is  s tudy .  S imi lar ly ,  the  nega t ive  cor re la t ions  ob- 
se rved  be tween  f ib re -wood ra t io  on the  one hand ,  
and  e i ther  p l a n t  he igh t  or  f ibre y ie ld  on the  o the r  
(Roy,  1965), do no t  augur  well  for f ib re-wood ra t io  
to be inc luded  in the  select ion cr i te r ion  as env i saged  
b y  R o y  (1962). F u r t h e r  ( though th is  cha rac t e r  does 
no t  f igure in the  non -des t ruc t i ve  select ion c r i te r ia  
t h a t  we are  dea l ing  with) ,  i t  is p e r t i n e n t  to observe  
t h a t  f ib re-wood ra t io  is no t  a cha rac t e r  which can 

eas i ly  be measu red  in large samples  of segrega t ing  
popu la t i ons  a t  the  ea r ly  stages.  

As in the  case of any  select ion cr i ter ion,  i ts  effi- 
c iency can on ly  be p roved  b y  observ ing  the  ac tua l  
response to select ion based  on these c r i t e r i a :  fu r the r  
work  is in progress  and  will be r e p o r t e d  in due course.  
I t  is now possible  to use a s tep-wise  regress ion m e t h o d  
to select a u t o m a t i c a l l y  the  bes t  regression equa t ion  
f rom among  a n u m b e r  of equa t ions  (Draper  and  Smi th  
1966). Such an i nves t i ga t i on  has  been u n d e r t a k e n  
wi th  these d a t a  and  the  resul ts  compar ing  the regres-  
sion wi th  the  geomet r ic  a p p r o a c h  based  on the  same 
var iab les  as were found  mos t  eff icient  in th is  s tudy ,  
will be of cons iderab le  app l i ed  value .  
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