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ABSTRACT 

The ratio between the pericarp and seed (s) as measured in terms of volume, fresh and dry-weights 
indic ue highest ratio in the fruits which co tiin a single seed per fruit. The ratio for all the three para 

meters declincs with the increase in the number of sceds set per fruit. Therefore, the fruits which have lowest 
number of seeds cont vin higher amount of edible pericarp. Applicition of growth substances markedly in- 
fHucnces the number of seeds set per fruit. Tretments with IAA, IBA, NAA, and GA enhanced the percen 
tage of one- and two-seded fruits and decreased the three-, four- and five-seeded fruits whercas the reverse 
is true for the treatments with alar, ethrel, and CCC 

INTRODUCTION

Berberis asiatica Roxb.-the berberry-(Family Berberidaceae) is onc of the 
commo:. shrubs, distributed throughout tropical and temperate Himalayas in the lower 
hills at elevation range between 500-4,000 m. The small, deep violet-coloured fruits 
which come up during summer aie a highly sought after delicacy with the villagers
owing to their pleasant taste coupled with excellent digestive and medicinal proper- 

The present investigation has been carried out due to the realization that where- 
as the various aspects of the fruit development have been investigated in several culti- 
vated temperate and tropical fruits, wild fruits, like-various species of Berberis have 
remained largely unexplored so far. 

ties. 

A review of literature reveals that the shape and size of the fruits depend on 
the number of viable seeds set per fruit in the multi-seeded fruits and there exists a 
correlation between the number of mature seeds and amount of the pericarp of the 
fruit (NITsCH, 1950; VIssER, 1955; MoorE et al., 1974; VARGA & BrUINSMA, 1976; 
CHALFUN et al., 1976; [MANASHI & HrURA, 1977; KRISHNAN et al., 1980). A similar 

correlation was observed in B. asiatica in conjunctio.1 with the influence of growth 
substances which may alter the fruit size and contents by decreasing or increasing the 

number of se:ds set per fruit (PRASAD & PrASAD, 1973; SInGH et al., 1976; GHOSH 
et al., 1981). 

MATERIAL AND METHOD 

in order to observe the correlation between the number of seeds per fiuit 
and the amount of the pericarp, 400 fruits from three different bushes were examined.
The number of mature seeds and abortive seeds were counted. The vol1me, fresh- 

and drv-weights of the pcricarp as well as the seeds in the matuie fruits were measu- 

red. In order to investigate the influence ol growth substances on the number of seeds 

set per fruit, three concentrations of 7 sets of these (TAA, IBA, NAA, GA, cthrel, alar 

and CCC) have been tried using Teepol at 0.02 per cent concentration as surfactant.
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The contro) specimens received only distilled water (D. w.) and 0.02 per cent Teepol 

mixture. The coacentrations used were 50, 100, and 200 ppm each of IAA, IBA, 
NAA, and GA; 200, 400, and 800 ppm cach of alar and ethrel; and 1000, 2000 

and +000 ppin of CCC. The experiment wes so designed that separate bushes were 

sciected for cach typc of growth substance and treatment with diflerent hormonal 

concentrations as well as the controls were provided to separate branches of the same 

population. These were sprayed once at the time of full blooming period and then 

twice cach at 15 days intervals. 
ted and the number of viable or well-formed seeds per fruit were recorded.

Mature fruits from these treated bushes were collec- 

OBSERVATION

The volume, fresh- In the mature fruits, the number of seeds vary from 1-5. 
and dry-weights of pericarp as well as seeds in the mature fruits were measured and the 

findings have becn summarizcd in table 1. A perusal of the table indicates that majo 

ity of the fiu'ts contain 3 seeds per fruit and a ew possess sceds. The fruits with a 

single seed contain 75 per ceat abortive ovules/seeds whereas the 5-secded ones do not 

show such a situation. On the other hand, all the seeds from 1-and 2-sceded fruits are 

viable. The viability percentage of the sceds decliacs with the inerease in the number 

Table 1. B. asiatica statement of the number of seeds sct per fruit and correlation bet- 

wecn seed numbcr and total quantity of the pericarp. 

Type of fruit Percen- %of % of Volume (CC) Fresh weight Dry weight Ratio between 

tage abor- Viable gm) (gm) pericarp to seed 

tive seeds 

seeds 

Dry 
weight weight 

Pori Secd Peri- Seed Peri- Sced Volume Fresh 

carp carp carp 

1979 

-seeded 4.00 75.00 100.00 0.176 0.050 0.205 0.027 0.022 0.008 3.52 7.59 2.755 

2-Sceded 29.60 26.70 100.00 0.166 0.056 0.190 0.036 0.022 0.012 2.96 5.28 1.75 

3-seeded 48.00 8.75 86.25 0.168 0.066 0.196 0.048 0.019 0.016 2.55 4.08 1.19 

4-sceded 15 .80 2.60 76.35 0.160 0.070 0.188 0.054 0.016 0.018 2.29 3.48 0.89 

5-seeded 2.60 0.00 69.67 0.150 0.078 0. 172 0.060 0.014 0.018 1.92 2.87 0.78 

1980 

1-seeded 5.25 70.00 98.00 0. 182 0.054 0.215 0.025 0.024 0.010 3.37 .60 2.40 

2-seeded 26.75 30.50 92.00 0.175 0.060 0.205 0.039 0.020 0.015 2.92 5.28 1.33 

3-seeded 45.50 12.50 82.67 0.170 0.070 0.193 0.045 0.019 0.018 2.43 
4.29 1.06 

4-scedec 18.40 4.67 71.00 0.160 0.078 0.178 0.060 0.016 0.020 2.05 
2.97 0.80 

5-seeded 4.20 0.00 64.80 0.152 0.088 0.165 0.065 0.015 0.021 1 .73 2.54 0.71 
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of seeds set per fruit. Although the volume, fresh-and dry-weights of the fruits as a 

whole increase with the number of seeds set per fruit, the values of these parameters 
vary when the seeds and pericarp are considered individually. However, the ratio 

between the pericarp and seed (s) as measured in terms of volume, fresh-and dry- 
weights, indicates highest ratio in the fruits which contain a single seed pei Iruit in both 
the y:ars. 

number of seeds set per fruit. Thus the fruits with 5 seeds figured lowest in number. 

Therefore, the fruits with fewer seeds are ideal for consumption as these possess compa- 
ratively large amount of pericarp 

The ratio for all the three parameters decreases with the increase in the 

All the growth substances brought about variations in influencing the number 

of sccds set per fruit in the treated ones (Table 2). In IAA, IBA, alar and CCC- 

treated samples the number of seeds varied from 1-5; in NAA and GA-treated truits 

Table 2. B. asiatica, influence of growth substances oa number of seceds set per Iruit. 

Growth sub- Concentra- Fruits with Percentage of fruit types 
stances tions degenerated 

seeds (%) One Two Three- Four- Five 
seeded seeded seeded sceded seeded 

Control D. W. 3.70 28.15 49 .63 16. .30 2.22 

IAA 50 1.53 6.08 36.28 42 .36 .86 4.89 
100 4.74 .84 35 56 40. .38 29 2.8 

200 4 .55 13.94 39.35 35.18 7.07 

IBA 50 5.66 30.56 49.83 11.17 2.18 

100 6.96 36.66 43.35 9.6 3.41 

200 10.4 37.95 41.55 8.84 1.21 

NAA 50 6.43 10. 46 32.75 39.23 11.37 
100 3. .66 16.88 38.56 32 .18 .72 

200 2.33 10.2 42.62 35 6.67 .15 

GA 50 .88 .76 33.78 36.85 13.82 
100 11. .99 13.38 37 65 28.74 8.34 

200 12. .67 18.86 38.68 24.2 5.79 

Alar 200 .75 29.49 40.75 17.58 6.43 
400 4.45 30.46 36 .50 28.68 
800 33.29 32.48 34.28 

Ethrel 200 28.57 44. .36 23.56 3. 
400 21.69 46.50 26.85 4. .96 
800 18. .88 50.12 24.36 5.6t 

CCC 1000 4.25 26. .85 45. .38 20.65 2.85 
2000 2.68 28.9 48.84 19.49 
4000 28.76 51. .89 19.35 
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there were 1-4 seeds per fruit whereas in the cthrel-treated ones 3-5 seeds were recor- 

ded per fruit. On such branches which has been sprayed with IAA, NAA and GA, 

a few fruits were also fouid to possess completely abortive/degencrated seeds. Of all 

the concentrations tried, 100 and 200 ppm of IAA and GA: 200 ppm of IBA and all 

the three conceatrations of NAA eahanced the percentage of single-seeded fruits. 

The highest value (18.66%) was recorded for the 200 ppm GA-treated samples followed 

by 100 ppm NAA treatment (16.88%) as compared to those of control which posse- 
ssed only 3.70 per cent siagle-seeded fruits. The different growth regulators favourcd 

the production of 2-seeded fruits and reduced thc percentage of 4-and 5-scedcd 

fruits with enhancing concentrations. I1 IAA, IBA, NAA and GA trcated branches, 
thc maximum number of 2-5eeded f uits were noticed in the samples sprayed with 

200 ppm of NAA (42.62%) as compaicd to 28.15 per cent in the control. On the 

other hand, marked reduction in the percentage of 3- and 4-seeded fruits was observed 

with 100 and 200 ppm each of NAA and GA treatments. 
maximum reduction with values as low as 24.24 per cent for 3-seeded ones ard 5.79 

for 4-secded fruits. For control these values are 49.63 per cent and 16.30 per cent res- 

pectively. Alar treatments, oa the other hand, favour a slight increase in the percentage 
of 2-sceded fruits but brovght about a decline in the percentage of 3-seeded fr its. 

Contrarily, higher coaceatrations of ethrel decreased the percentage of 3-sceded fruits 
up to 18.88 (by treatment with 800 ppm). As compared to this. 28.15 per cent fruits 

belonged to the 3-seeded category in control. 
tion of fruits possessing 4-seeds in cach; maximum influence being brought about by 
800 ppm of ethrel. None of the three concentrations of CCC exhibited any marked 
variation over the control. 

GA at 200 ppm exhibited 

Both alar and ethrel favour the produc- 

DISCUSSION 

In B. asiatica the number of fully formed seeds varies from 1-5 per fruit and to 
a certain extent the shape and size of the fruits depends on the number of seeds inside 

These results corroborate those of MooRE et al. (1974) in black berries; VarGA 

IMANASH AND HIURA (1977) in 

VARGA AND BruiN SMA (1976) 

them. 
AND BRUNSMA (1976), CHALFUN el al. (1976), 
tomato and KrISHNAN et al. (1980) in Catharanthus roseus. 
recorded that in such tomato fruits where more than 8 seeds were present the final 
fruit size having increased as the logarithm of the seed number. 
are in agreement with IMANASHI AND HIURA (1977) who have noticed a close relation 
ship between the number of seeds per fruit and the fruit weight. 

the volume of the fruits increased with the increase in the number of seeds per fruit. 
However, fruits containing the least number of seeds are ideal for human consumption 
since these contain the higher 1atio of pericarp to secds as measured by parameters 

like volume, fresh-and dry-weights. 

These observations

In B. asiatica also 

The application of growth substances is also known to alter the number of 
well-formed seeds per fruit. In caulifower, for example, SNGH et al. (1976) recorded

an increase in the number of seeds per siliqua when trea ted with lower concentrations 
of ethrel (150 and 300 ppm); CCC having no influence whatsoever. In the present 
investigatioa in B. asiatica trcatments with IAA, IBA, NAA and GA increased the 
percentage of 1-and 2-seeded fruits on the one hand and brought about reduction in 

Reverse is true for the fruits the number of 3-, 4-, and 5-seeded fruits on the other. 

treated with alar, ethrel and CCG. Similarly, a reduction in the number of seeds per 
berry was noticed in grapes by PRASAD AND PRASAD (1973) due to GA and NAA treat 

135 Geopiytology, 14(2) 



More recently, GHOSA et al. (1981) have noticed that in cucurbits the appli- 

catio1 of HMO (an oxidation product of IAA) and IAA although improved the fruit 

development, "the number of seeds in the developed fruits decreased significantly. 
PRASAD AND PRasAD (1973) have recor ded that in grapes, 100 ppm of GA 

not only decreased the number of seeds per berry but also resulted in the production of 

ments. 

41.85 per cent seedless berries. 
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