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ABSTRACT

Jatropha curcas a multipurpose, drought resistant,
perennial plant belonging to Euphorbiaceae family is
gaining a lot of economic importance because of its several
potentials in industrial application. The isolated and
characterized capsules and seeds involves 92 plants over
59 accessions. Seed characteristics length, breadth and
thickness were taken into consideration, out of these seed
length with gradable variability was used to develop seed
grades (I to IX) as subclasses within unfilled and filled
class of seeds in eight accessions revealed that grade | to
IV with seed length of 1.3 to 1.6 cm constitute unfilled
class of seeds called underdeveloped, whereas grade V to
IX with 1.7 to 2.1 cm length constitute filled class of seed

plantations due to the use of low-quality seeds limit the
cultivation expansion in India. Therefore, studies aiming to
characterize the maximum seed quality are essential. During
the maturation process, seeds go through physical,
biochemical and physiological changes influenced by
genetic and environmental factors to reach physiological
maturity, which offer maximum germination, vigor and dry
mass (Marcos Filho, 2005).

Therefore, the present investigation has been planned
to conduct study on effect of different seed grades on oil
recovery, generate information for developing laboratory
grade sieves for grading and also to explain the possibility
of mechanical grading of large quantity of feed stock (seed)
for effective oil extraction high recovery and to establish

called deve|0ped seeds. The grading based on seed vs. seedinter-relationship amongst fruit and seed characteristics.

number and yield revealed that grade VI (1.8 cm) across
majority of accession possess higher number of seeds as
well as highest fraction of yield among all the grades. The
variation need to be screened to identify plants with higher
length breadth and thickness and also to develop
mechanical screening based on seed size to isolate desired
grade for oil extraction.

Keywords Jatropha, capsules, stored and fresh seeds,
seed grading.

Jatropha is also commonly known as Purging nut or

Ratanjyot, belongs to the family Euphorbiaceae. It is a large
shrub and small tree that originates from South America,

and widely planted in South and Central America, which
was brought to Africa and Asia by the Portuguese. India
ranks sixth in the world in energy demand accounting for
3.5% of world commercial energy consumption. India’s

import of crude oil is expected to go up from 85 million

tonne to 147 million tonne in 2007.

Jatropha is a rich source of hydrocarbons. Its seed

contain 40-50% of semidrying oil at 7% moisture (Chaudhari
and Joshi, 1999; Patit al, 2003). It grows in tropical and

MATERIAL AND METHODS

The present investigation was conducted in seed
harvests from existing plantation situated at Breeder’s seed
farm, Department of Plant Breeding and Genetics, J.N.K.V.V.,,
Jabalpur (MP) during the year 2008-2009.

The total numbers of capsules per plant were counted
on physical appearance which exhibiting longitudinal splits
varying from two to three were counted as fully matured
and bearing seeds were counted as developed capsules.
The total number of partially filled capsules per plant were
identified by zero to one split further ascertained by the
presence of seeds to categorize as underdeveloped
capsules.

The Seeds consist of shell and kernel. The inner soft
white part is called kernel. The kernel is removed from shell
by holding the seed between thumb and fore finger in
visualizing sides of seed on upper side and hammered softly
at the rounded end of seed or pressed with plier to separate
shells with nails to remove the kernel. The separated kernel
and shell was weighed in grams using an electronic balance.

The single seed shell having less shell weight was
considered as seed weight unfilled, which is calculated by

subtropical regions of the world and can be grown in areasfollowing formula:

of low rainfall and problematical sites, being drought

tolerant. It can be used to reclaim eroded areas and as fencgingle shell wt. =

or live hedge.

Fructification is uneven where growth of last fruits
continues after ripening of the first ones in the same
inflorescence (Saturninet al, 2005). Thus, harvest occurs
in repeated cycles during the breeding season causin

seed for oil extraction. Seed contains about 40-42% hus
hull and 58-60% kernels (Sing#t al, 2008). Disuniform

Total wt. of Shells

Total no. of Seeds

To verify, a pilot study was conducted to ascertain
the grade wise classification of seeds based on individual
seed weight partitioning into shell and kernel to classify

burden on the manpower. Freshly harvested Jatropha drie%eeds into two categorixéz., unfilled and filled. Each and

fruit contains about 35-40% shell and 60-65% seed (by
weight). The fruits are 2.5 cm long, ovoid, black and have 2-
3 halves. The shells are available after de-shelling of the

fruit while seed husks are available after decortications Okf/(0'21 g to 0.28 g) whereas filled class had only one sub-

every seed was weighed in grams using an electronic
balance. As, unfilled class had three sub-classes
underdeveloped (0.03 g to 0.12 g), partially developed with
pericarp (0.15 g to 0.18 g) and partially developed kernel

class as fully developed seed (above 0.28 g). Then those
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Table 1. Screening and classification of seed (by no.) based on seed size and weight in filled and unfilkexbes

No. of Seeds
S Lgsgtc:] Unfilk.ed . Filled
No. (cm) Under— dpe?/réllgg)é . dpe?/réllilgé . Fully Total Mean SD SE
developed with Pericarp Kernels developed
1. 1.3 19 13 - - 32 16.00 4.24 2.12
2. 1.4 61 32 6 2 101 25.25 27.29 13.65
3. 15 32 54 32 8 126 31.50 18.79 9.39
4. 1.6 63 59 85 85 292 73.00 13.95 6.98
Total 175 158 123 95 551
Mean 43.75 39.50 41.00 31.67 137.75 36.44 16.07 8.03
SD 21.75 21.21 40.26 46.29 110.25 25.19 9.62 4.81
SE 10.87 10.60 23.27 26.75 55.12 12.60 4.81 2.41

seeds were broken off with the help of hammer (Table 1 &class wise weighted in grams with the help of electronic
2). balance.

Category based in this experiment, the observationsGrading of fresh seeds
on individual seed bases over eight pllants (seeds more Grading of seeds was done from 46 selected
than 500) was conducted on assumptions to categorize . .

. , . . ._accessions bearing more than 150 seeds per plant. Seeds
seeds into filled and unfilled classes to develop sieve siz

. . . . rom those plants were measured grade wise class as
for manual/mechanical grading of seed lots for oil extraction. .
mentioned above.

Seed grading The statistical analysis was performed to interpret
Grading of stored seeds the results as per the standard procedure. The range, mean,

. . standard deviation and standard error of different characters
Grading of 2 kg bulk seeds was done in stored (Onew(?re calculated.

year) seeds. Seeds were graded on the bases of size an
weight and categorized into filled and unfilled seed classes RESULTS AND DISCUSSION

The seed s.ize was measureq for sged Ierllgth, breadth a']qumber of capsules

thickness with the help of vernier calliper. Filled seeds were ) _
sub-classed as fully developed, while unfilled seeds were ~ The capsule set per plant is a factor of male : female
sub-classed as underdeveloped, partially developed witHlower ratio, effective pollination and successful fertilization.
pericarp and partially developed kernel. The unfilled seedsThe number of.capsule. per plant was studied in 92 plants
were cutoff with the help of hex blade from rounded epd ~ OVer 59 accessions during November 2008. The numbers of
holding the seed between thumb and fore finger in c@Psules were separated into developed and
visualizing sides of seed on upper sigied then whole ~ Underdeveloped and are discussed as under:

seed was cut with slightly bended scissor. Seeds pooled

Table 2. Screening and classification of seed (%) into filled and unfilled classes based on seed size arghtvei

Seed percentage (%)

S Seed Unfilled Filled
’ Length Partially .
Partiall
No. (cm) Under— developed develop)(/ad Fully Total Mean SD SE
developed with developed
) Kernels
Pericarp
1. 1.3 59.38 40.63 - - 100.01 50.01 13.26 6.63
2. 14 60.40 31.68 5.94 1.98 100.00 25.00 27.02 13.51
3. 1.5 25.40 42.86 25.40 6.35 100.01 25.00 14.91 7.46
4. 1.6 21.58 20.21 29.11 29.11 100.01 25.00 4.78 2.39
Total 166.76 135.38 60.45 37.44 400.03
Mean 41.69 33.85 20.15 12.48 100.01 31.25 14.99 7.50
SD 21.08 10.29 12.45 14.57 0.01 12.50 9.17 4.58

SE 10.54 5.15 7.19 8.42 0.00 6.25 4.58 2.29
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Table 3. Range, mean, standard deviation and error for seed characteristic d&tropha curcas

S.No. Seed Characters Range Mean + SE SD
1. Seed length (cm) 1.3-2.1 1.7 £0.09 0.27
2. Seed thickness (cm) 0.0-1.2 1.1 £ 0.06 0.10
3. Seed breadth (cm) 0.0-1.0 0.9+ 0.06 0.10
Developed capsules 117, 138-1, 140, 149-1, 402-1, 402-2, 4061, 406-3 and 411—

1. The maximum seed thickness (1.2 cm) was observed for
accessions 9, 10-1, 10-2, 68-1, 68-2, 80-1, 91, 120-2 and
403-1. The maximum seed breadth (1.0 cm) observed for
accessions 80-1, 91, 149-1 and 403-1 respectively. The
standard deviation for seed length was 0.27 with standard
Jerror of 0.09. The standard deviation for seed thickness

(167.10) and K(216.40) and minimum in, 1150.40) and £ and brlealdtthl\:l)lereS O;rlhO Witr:j Istangafrd e;rgr of 0266
(113.70). The mean value for highest number of capsule peFespectlvey ( aole ,)' € see e.ngt rom 1.3 cm to L.
plant (32.8) was recorded by Bhalavi (2007) in unpruned cm are not uniform in shape and size, whereas grades from

population (October 2006) of accession no. 132. In unprunedl'7 cm.to 2'} sz ar(Ie uniforr; in shahpekar';d size. Seedlzi;g.is
population (August 2007) the highest mean value (34_6)apprOX|matey cm long and 1 cm thick (Anonymous, '

was observed in accession no. 23, whereas, in pruned;gg;oq::)ang Srll?kllvazsggspa, 20%4;dKuraa_uaI., 2004;dS|FRI£h 19
population (August 2007) the highest mean value (21.4) )- Deshmukh ( ) recorded maximum seed length 1.

was observed in accession no. 22. The standard deviatiof" and 1.17 cm breadt.h.. Ravindrabagtual. (2006)
was 95.05 with standard error of 9.91 (Plate I). evaluated seed characteristics at the mean value for length

of seed (mm) was 16.22 + 0.11. The mean values for seed
Underdeveloped capsules breadth (mm) of seed were 10.77 + 0.05. The seed traits

The number of underdeveloped capsules per plantrecorded by Mukta and Murthy (2008) as seed length (mm)
varied from 0 to 22 with mean performance of 4.25. The ranged from 15.1 to 19.6 mm and seed width ranged from
maximum number of underdeveloped capsules was exhibited0.2 to 11.8 mm. The facts reveal that variation could be
by accession 93 (22) and minimum number of mainly due to genetic variation and biotic and abiotic
underdeveloped capsules was exhibited by 22 accessionstresses. The variation need to be screened to identify and
viz., 38-2, 39, 44, 45, 68-3, 71-1, 87-2, 112-2, 122, 130, 132isolate plants with higher length breadth and thickness and
136-1, 146-1, 149-1, 149-2, 1541, 155, 1592, 163, 164, 40RIso to develop mechanical screening based on seed size
402-1 and 411-2 (0). There is no published record for thisto isolate desired grade for oil extraction.
trait. The standard deviation was 4.59 with standard error The seed traits of accessions under study have
of 0.48 (Plate I). shown maximum seed range in the seed length, thickness
and breadth (1.3cmto2.1cm,1.0cmto 1.2cmand 0.8 cmto
] ) . ~ 1.0 cm) is higher than reported (Anonymous, 1959; Farooqi
Seed grading done in forty-six selected accessionsypq Srinivasappa, 2004; Kumer al, 2004; SFRI, 2005;

based on availability of more than 150 seeds and in ON€épeshmukh, 2005; Ravindrababtial, 2006 and Mukta and
year stored seeds (Weighted 2 kg). The variation in Seeq\/lurthy 2008).

length, seed thickness and seed breadth of seeds across 46

. . . A classification of 46 accessions based on the seed
accessions as well as in filled and unfilled classes across 8 o . . :

: characteristic was divided into four groups. The grouping
accessions and between the fresh and stored seeds.

o was done based on commonalities of values with regard to
Seed characteristics range and mean for three characters and permutation and

The seed length, thickness and breadth ranged fromfOmbination of two characters. The first group was
1.3 cmto 2.1 cm, 0.0 cm to 1.2 cm and 0.0 cm to 1.0 cm withfepresented by two accessions (9 and 10-1) and nine
mean performance of 1.7 cm, 1.1 cm and 0.9 cm respectiveljgccessions (71-2, 72-2, 77-1, 87-1, 92-2, 103, 105, 159-3
(Table 3). The maximum seed length (2.1 cm) was observeddnd 403-3) were having similar range, mean, standard
for accession number 107 and minimum seed length (1.3 deviation and error for three traitéz., seed length,
cm) for 14 accessionsz.,53-3, 68—1, 68-3, 80—1, 92-1, 93, thickness and breadth. The second group was represented

The number of developed capsules per plani.in
curcasvaried from 0 to 481 with mean performance of 120.28.
The maximum filled capsules was exhibited by accession
411-1 (481) and minimum filled capsules was exhibited by
accessions 132, 139-1 and 146-1 (0). reargl. (2006)
reported the highest capsules per plant were recordeg in

Seed grading

Table 4. Range, mean, standard deviation and error of graded seeds for seed characteristic in accessiodisooircas

S.No. Seed Characters Range Mean £ SE SD
1. Seed length 1.6-1.8 1.7+0.01 0.05
2. Seed thickness 1.0-11 1.1+0.00 0.01
3. Seed breadth 0.8-0.9 0.9+0.01 0.05
4, No. of seeds 153-1105 374 + 28.85 195.61
5. Seed yield 65.85—-600.26 189.20 + 16.42 111.34
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Capsule size variation inJatropha curcad..

Plate I. A. Capsule size variation in single plant harvest; B. Array of Underdeveloped and
developed capsules (Left to Right)

Table5. Range, mean, standard deviation and error of graded seeds for seed characteristic in 1 year stoestis ofl.

curcas
S.No. Seed Characters Range Mean + SE SD
1. Seed length 1.3-1.8 1.6+0.12 0.24
2. Seed thickness 0.0-1.1 1.1 +0.05 0.07
3. Seed breadth 0.0-0.9 0.9 +£0.05 0.07
4, Seed yield 1.08-1250.75 489.10 + 284.67 569.34

by two traitsviz., seed length and thickness where the two gccession no. 10-2, 77-2 and 120-2 and the lowest mean
accessions (97-1 and 138-2) were having parallel rangéyajye (1.6 cm) of seed length was observed in 11 accession
mean, standard deviation and error. The third group wasyj; 53-3 68-3, 92—1, 93, 117, 138-1, 140, 402—1, 4061,
represented by two traitz., seed length and breadth where 406-3 and 411-1. The highest mean value (1.1 cm) of seed
the three accessions (53-1, 68-2 and 343) were havinghickness was observed in all 45 accessions other than
parallel range, mean, standard deviation and error. Whergyccession 107. The highest mean value (0.9 cm) of seed
as, the fourth group was represented by two téidS  preadth was observed in 21 accessimn 9, 10-1, 10-2,
seed thickness and breadth where the seven accessionfg » 53 1 68-1, 68-2, 801, 91, 97-1, 97-2, 1061, 107,
(68-3,92-1, 93, 94, 117, 156 and 411-1) were having paralleh20_2, 138-1, 138—2, 140, 149-1, 159—1, 343, 402—1, 4022,
range, mean, standard deviation and error. 403-1, 406-1 and 406-3. The maximum seeds possessed by
The graded seeds df curcasfrom current harvest  accession 411-1 (1105) and minimum by accession 10-1
(fresh) based on seed length, thickness, breadth, numbe153). The maximum seed yield was recorded for accession
of seeds and seed yield range varied from 1.6 cm to 1.8 cm411-1 (600.26 g) and minimum seed yield was recorded for
1.0cmto1.1cm,0.8 cmto 0.9 cm, 153 to 1105 and 65.85 g taccession 92-1 (65.85 g). The standard deviation for seed
600.26 g for 46 accessions with overall mean performancedength and breadth was 0.05 with standard error of 0.01,
of 1.7 cm, 1.1 cm, 0.9 cm, 374 and 189.20 g respectively. Thevhile the standard deviation for seed thickness was 0.01
highest mean value (1.8 cm) of seed length was observed iwith standard error of 0.00. The standard deviation for
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Table 6. Range, mean, standard deviation and error for number of seeds in lengthwise (1.3 — 1.6 cm) gradedisén
selected accessions &f curcas

S. No. Seed Classes No. of Seeds

Range Mean + SE SC

Unfilled
1 a. Underdeveloped 19-63 43.75 + 10.87 21.7
' b. Partially developed withericarp 13-59 39.50 + 10.60 21.2
c. Partially develope#Bernels 6-85 41.00 + 23.27 40.2

Filled

Fully developed 2-85 31.67 £ 26.75 46.2

number of seeds was 195.61 with standard error of 28.85pericarp, partially developed kernel and fully developed

The standard deviation for seed yield was 111.34 with seeds for seed fraction (1.3 — 1.6 cm) ranged from 21.58% to

standard error of 16.42 respectively (Table 4). 60.40%, 20.21% to 42.86%, 5.94% to 29.11% and 1.98% to
The graded seeds from stored sample were analyze@9-11% with mean performance of 41.69%, 33.85%, 20.15%

for seed characteristics. The seed length, thickness, breadthnd 12.48%. The standard deviation for underdeveloped
and seed yield varied from 1.3 cmto 1.8 cm, 0.0 cm to 1.1 cmSeeds was 21.08 with standard error of 10.54. The standard

0.0 cm to 0.9 cm and 1.08 g to 1250.75 g with mean deviation for partially developed seeds with pericarp was
performance of 1.6 cm, 1.1 cm, 0.9 cm and 489.10 g10.29 with standard error of 5.15. The standard deviation
respectively. The standard deviation for seed length wasfor partially developed kernel seeds was 12.45 with standard
0.24 with standard error of 0.12, while the standard deviation€or of 7.19. The standard deviation for fully developed
for seed thickness and breadth was 0.07 with standard errop€eds was 14.57 with standard error of 8.42 respectively
of 0.05. The standard deviation for seed yield was 569.34(Table 7).The grading and rejection of this lot would improve

with standard error of 284.67 respectively (Table 5). oil extraction and minimize losses due to absorption of oil
. .. from unproductive seeds. There is no record or any report
Grading based on seed length and sub classes within on this trait.

unfilled vs. filled class of seeds _
. , Grading based on seed length and number of seeds and
The eight selected accessions (>500 seeds) Wereaaq yield

taken to study unfilled class of seeds, which shared three )

types of seeds, characterized as underdeveloped, partially ~ The screening of data revealed considerable
developed with pericarp and partially developed kernel; variability for seed length and its effect on the development
and filled class fully developed kernels graded based on©f seeds whether filled or unfilled (Plate Ill). The unfilled

seed length measuring 1.3 — 1.6 cm (Plate 1 A to D). and filled seeds measuring 1.3 to 2.1 cm will referred as
The underdeveloped. partially developed with grade | to IX. The critical analysis of the data given as
ped. b y P under:

pericarp, partially developed kernel and fully developed
seeds for number of seeds ranged from 19 to 63, 13 to 59, 6 A perusal of the data revealed maximum [(12), (35),
to 85 and 2 to 85 with mean performance of 44, 40, 41 and 32(31), (100), (263), (582), (252), (27) and (1)] number of seeds
The standard deviation for underdeveloped seeds was 21.78 accession number/grades in 406-1 (I), 106-1 (I), 106-1
with standard error of 10.87. The standard deviation for (Ill); 411-1 (IV), 411-1 (V), 406-1 (VI), 403-1 (VII), 10-2
partially developed seeds with pericarp was 21.21 with (VIIl) and 107 (IX) (Table 8). The highest seed yield [(1.45
standard error of 10.60. The standard deviation for partially9): (2.759), (7.019), (36.87 g), (128.68 ), (348.31 g), (161.35
developed kernel seeds was 40.26 with standard error of): (19.73 g) and (0.85 g)] was obtained in accession no. of
23.27. The standard deviation for fully developed seedsdrades 406-1 (1), 106-1 (Il), 411-1 (lll), 411-1 (IV), 411-1

was 46.29 with standard error of 26.75 respectively (Table(V), 4111 (V1), 403-1 (VII), 10-2 (VIIl) and 107 (IX) (Table
6). 9). The number of seed within and across grades exhibited

The underdeveloped, partially developed with variation from 1 to 582 and seed yield from 0.85 g to 348.31

Table 7. Range, mean, standard deviation and error for the fraction of seed expressed in percent of gradesbsy1.3 —
1.6 cm) in selected accessionsbfcurcas

Seeds (%)

S.No. Seed Classes Range Mean & SE D
Unfilled
1 a. Underdeveloped 21.58-60.40 41.69 + 10.54 21.08
' b. Partially developed with pericarp 20.21-42.86 33.85+£5.15 10.29
c. Partially developed kernels 5.94-29.11 20.15+7.19 12.45
Filled

Fully developed 1.98-29.11 12.48 + 8.42 14.57
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Filled and unfilled seeds with and without kernel

Plate 1. A. Filled - Fully Developed; B. Unfilled - Partially developed kernels C. Partially developed eftbapp

D. Under developed
The perusal of data revealed that grade VI (1.8 cm)available on this trait. The development of hand sieve for
possesses highest number of seed as well as seed yielekperimental purposes and graders for grading of large
against all the grades. There is no record or any reporiquantity of feedstock could be developed based on this in
formation.

Range, mean, standard deviation and error for number of seeds graded lengthwise in seed classksafcas

Table 8.
S.No. Classes G?aeg:s Range Mean + SE SD

| 2-12 6.53+0.82 3.16
1 Unfilled Il 3-35 11.67 £1.20 7.49
11l 2-31 13.35+1.14 7.50

[\ 8-100 2530+ 2.75 18.24

\% 10-263 84.72 +6.82 46.23

\ 30-582 181.72 + 17.37 117.76

2. Filled Vil 2-252 60.02 + 8.63 56.62
VIl 1-27 9.00 + 2.13 7.95

IX 0-1 1.00 £ 0.00 0.00




BHUYAR AND GOUR, Characterization of Capsules and Seed#ainopha curcad..

1397

Table9. Range, mean, standard deviation and error for seed yield (g) graded lengthwise in seed classésoircas

S.No. Classes Seed Range Mean + SE SD
Grades
| 0.59-1.45 0.96 + 0.04 0.26
1l 0.69-2.72 1.47 £0.08 0.51
1. Unfilled
1l 0.85-7.01 2.94+0.24 1.57
v 1.34-36.87 7.52 £0.95 6.30
\Y 3.26—128.68 36.65 + 3.42 23.19
\| 18.27348.31 102.81 + 10.58 71.73
2. Filled Vi 2.09-161.35 38.61 £ 5.46 35.81
VI 1.20-19.73 6.98 £ 1.53 5.72
IX 0.00-0.85 0.85 0.00 0.0

Seed size variation idatropha curcad..

Plate Ill. Developed and underdeveloped seeds and size variation
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Table 10. Grade wise classification of accessions into filled and unfilled seeds (%) against seed length tonloer of
seed inJatropha curcas

Accession Seed length Percent of filled seed Percent of unfilled

S.N seed
No. (cm) -
Grade V to IX excluding VI Grade VI Grade | to IV
1. 9 1.8 47.35 46.24 6.41
2. 10-1 1.8 30.06 56.21 13.73
3. 10-2 1.8 47.75 47.52 4.73
4. 282 1.8 36.68 56.11 7.21
5. 53-1 1.8 43.30 38.18 18.52
6. 533 1.8 40.12 35.59 24.29
7. 68-1 1.8 33.25 53.03 13.72
8. 68-2 1.8 40.05 42.23 17.72
9. 68-3 1.8 33.19 48.23 18.58
10. 712 1.8 37.92 47.67 14.41
11. 722 1.7 20.81 41.04* 38.15
12. 73 1.7 39.07 41.39* 19.54
13. 77-1 1.8 29.90 59.49 10.61
14. 772 1.9 61.33 33.84** 4.83
15. 80-1 1.8 41.92 52.58 5.50
16. 87-1 1.8 42.48 42.20 15.32
17. 91 1.8 53.15 36.49 10.36
18. 92-1 1.8 37.57 46.41 16.02
19. 922 1.8 27.45 63.24 9.31
20. 93 1.8 38.54 40.81 20.65
21. 94 1.8 45.00 43.04 11.96
22. 97-1 1.8 38.28 44.89 16.83
23. 972 1.8 36.29 52.15 11.56
24. 103 1.8 44.92 44.31 10.77
25. 105 1.8 40.41 39.50 20.09
26. 106-1 1.8 30.18 30.18 39.64
27. 107 1.8 31.39 60.83 7.78
28. 116 1.8 4491 50.30 4.79
29. 117 1.8 44.65 45.02 10.33
30. 120-2 1.8 53.50 44.59 1.91
31. 1381 1.8 39.07 40.10 20.83
32. 138-2 1.8 32.04 41.99 25.97
33. 140 1.7 17.24 43.68* 39.08
34. 146-2 1.8 44.92 47.86 7.22
35. 149-1 1.8 21.72 68.54 9.74
36. 156 1.8 34.15 59.62 6.23
37. 1591 1.8 33.13 54.82 12.05
38. 159-3 1.8 28.93 58.30 12.77
39. 343 1.8 41.03 53.98 4.99
40. 402-1 1.8 36.07 51.91 12.02
41. 402-2 1.8 34.97 52.44 12.59
42. 403-1 1.8 51.10 42.83 6.07
43. 403-3 1.8 28.24 63.17 8.59
44, 406-1 1.8 25.74 66.90 7.36
45, 406-3 1.7 27.90 44.21* 27.89
46. 4111 1.8 33.94 51.58 14.48

Note: (*) Values for grade—V (1.7 cm) and (**) value for grade-VII (1.9 cm)

Classification of accessions into filled and unfilled  of seeds revealed that out of 46 accessions in grade VI (1.8

seeds (%) for seed number and yield cm) 26 accessions exhibited higher value than grade V to
The filled and unfilled seeds expressed in percent /X excluding grade VI. The grade VI covers about 56% of

with the assignment of grades based on length for numbefccessions. The second such grade of accessions are either
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Table 11. Identification of accessions, as plus tree based on performance of the seed characteristics overgages in

J. curcas
S.No. Seed Characters Range Mean Maximum Accession No.
1. Seed length (cm) 13-21 1.7 107
2. Seed thickness (cm) 1.0-1.2 1.1 9, 161, 16-2, 68-1, 68-2, 8G-1, 91, 1262 and 4031
3. Seed breadth (cm) 0.8-1.0 0.9 80-1, 91, 1491 and 4031

at par to grade VI or higher than VI considering number of | [TERA TURE CITED

seeds in conjunction with the grade (Table 10). Anonymous 1959. The Wealth of India, Raw Materials, CSIR, New

Similarly, the filled and unfilled seeds expressed in Delhi. Vol. V: 293-297.
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