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fruit yield and related attributes under sub-humid temperate environment
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Abstract

The present investigation was undertaken to assess the
performance of 58 advance breeding lines (F,)derived from
ten different intervarietal crosses of chilli to identify the
most promising genotypes. These 58 progenies were
evaluated along with six varieties including ‘Surajmukhi’ as
standard check in randomized complete block design with
three replications during summer, 2015. Sufficient genetic
variability was observed for fruit yield, yield contributing
and quality traits. On the basis of mean performance, ‘DPCh-
17 (431 g)’ followed by ‘DPCh-39 (377 g)’, ‘DPCh-35" (359 g),
‘DPCh-49 (357 g)’ and ‘DPCh-45 (336 g)’ were the top ranking
five genotypes for marketable green fruit yield per plant
which significantly outperformed standard check
‘Surajmukhi (219 g)* with an increase of 44-100 %. The
superior performance of these genotypes was the result of
their better performance for average fruit weight, number of
marketable fruits per plant along with early flowering, early
harvest, fruit length, fruit girth, leaflength and leaf width.
The genotypes namely ‘DPCh-17 (75.99 ASTA units)’,
‘DPCh-39 (74.35 ASTA units)’and ‘DPCh-35 (73.80 ASTA
units)’ revealed high oleoresin content. ‘DPCh-49’ with 4%
rank for marketable yield per plant had low capsaicin content
(0.45 %) and may be preferred one for those like less pungent
chilli. Genotypes ‘DPCh-17’, ‘DPCh-39’, ‘DPCh-35’, ‘DPCh-
49’ and ‘DPCh-45’appeared to be promising on the basis of
higher fruit yield along with desirable performance for yield
attributing and quality traits and may be released as new
varieties after thorough evaluation or can be utilized in future
breeding program.
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Introduction

Chilli or hot pepper (Capsicum annuum L.) belongs to
the family Solanaceae. It forms an indispensable adjunct
in every house of the tropical world due to its pungency,
taste, colour and flavor and has unique place in the diet
as a vegetable cum spice crop. The green chilli fruits
are rich source of ascorbic acid, phytonutrients,
carotenoids and rutin which are of immense importance
in pharmaceutical needs (Purseglove 1977). Chilli fruit
known for its pungency, caused by capsaicinoids of
which, capsaicin and dihydrocapsaicin are the major
alkaloids that contribute up to 80% of the total
capsaicinoids (Pandey et al. 2008). The alkaloid capsaicin
has diverse prophylactic and therapeutic uses in Allopathic
and Ayurvedic medicine (Sumathy and Mathew 1984).
Red colour in chilli is mainly due to the pigment capsanthin
that contributes to about 60% (Bosland 1996) and
currently used as natural color additive in food, drugs
and cosmetic industry. These pigments are also rich in
bioflavonoids which carry most powerful antioxidant
properties. Chillies can be processed into paste, powder,
dry chilli etc. but its processed product ‘oleoresin’ is
gaining more importance especially from export point
of view. It offers uniform quality, longer shelf-life,
freedom from micro-organism and lesser freight charges
as a result; most of the western countries are shifting
towards chilli oleoresin rather than exporting whole chilli
or chilli powder. Chilli oleoresin has vast demand in
pharmaceutical and food industry as it permits better
distribution of color and flavor in foods.

The main aim is to evolve genotypes that have regional
specific preference besides having substantial increase
for fruit yield and other economic traits along with high
quality over the existing popular varieties. In the recent
years, efforts have been made to isolate transgressive
segregants from different intervarietal crosses involving
diverse parents following pedigree method of selection
keeping in view the farmer’s preference for varieties
with desirable plant and fruit attributes besides having
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high yield. Therefore, the present investigation was
undertaken to evaluate the performance of 64 advance
breeding lines derived from 10 diverse crosses of chilli.

Materials and Methods

The investigation was carried out at Vegetable Research
Farm, Himachal Pradesh Agricultural University,
Palampur (32°82 N latitude and 76°32 E longitude,
1290.8 m above mean sea level) during summer 2015.
The experimental material comprised of 64 genotypes
that include 58 F, advance breeding lines derived from
ten diverse intervarietal crosses and six varieties namely,
‘Arka Lohit’, ‘Pusa Sadabahar’, ‘Selection 352°, ‘LCA-
206°, ‘Chilli Sonal’ and recommended variety
‘Surajmukhi’ as the standard check (Table 1). These
genotypes were sown on 19" March 2015 in the nursery
bed of size 300x100x15 cm. The seedlings were
transplanted on 7" May 2015 in randomized complete

Table 1: List of genetic material along with their pedigree

27

block design with three replications. Each genotype was
planted in two rows of length 2.25 m consisting of ten
plants in each replication with inter and intra row spacing
of 45 cm, respectively. Data were recorded on five
randomly selected competitive plants on days to
flowering, days to first harvest, fruit length (cm), fruit
girth (cm), pedicel length (cm), leaf length (cm), leaf
width (cm), plant height (cm), primary branches per
plant, number of marketable fruits per plant, average
fruit weight (g), marketable green fruit yield per plant
(g), harvest duration (days), dry fruit yield per plant
(g). Data on fresh and dry fruit yield were recorded
separately on five plants. In addition, ascorbic acid (mg/
100g), oleoresin (ASTA Units) and capsaicin (%)
contents were estimated as per the methodology
suggested by Ranganna (1977) and AOAC (1980).
Besides, morphological characterization was carried out
for plant growth habit, mature fruit colour, fruit shape,

S. No. Line Pedigree/Crosses S. No. Line Pedigree/Crosses

1 DPCh-1 (PS x Surajmukhi)-1-Fs-1 33 DPCh-33 (PJ x Anugraha)-3-Fs-2

2 DPCh-2 (PS x Surajmukhi)-1-Fs-2 34 DPCh-34 (LCA-436 x Pant C-1)-1-Fs-1
3 DPCh-3 (PS xSurajmukhi)-1-Fs-3 35 DPCh-35 (LCA-436 x Pant C-1)-3-Fs-1
4 DPCh-4 (PS x Surajmukhi)-2-F;s-1 36 DPCh-36 (LCA-436 x Pant C-1) 3-F5-2
5 DPCh-5 (PS x Surajmukhi)-2-Fs-2 37 DPCh-37 (LCA-436 x Pant C-1)-3-Fs-3
6 DPCh-6 (PS x Surajmukhi)-2-Fs-3 38 DPCh-38 (LCA-436 x Pant C-1)-5-Fs-1
7 DPCh-7 (CS x Surajmukhi)-Fs-1-1 39 DPCh-39 (LCA-436 x Pant C-1)-5-F5-2
8 DPCh-8 (CS xSurajmukhi)-Fs-2-1 40 DPCh-40 (LCA-436 x Pant C-1)-6-Fs-1
9 DPCh-9 (CS x Surajmukhi)-Fs5-2-2 41 DPCh-41 Privet Sector hybrid1-2-3-5-1
10 DPCh-10 (CS x Surajmukhi)-F5-2-3 42 DPCh-42 Privet Sector hybrid-1-2-4-1
11 DPCh-11 (CS x Surajmukhi)-Fs-2-4 43 DPCh-43 Privet Sector hybrid1-2-5-1

12 DPCh-12 (CS x Surajmukhi)-Fs-2-5 44 DPCh-44 Privet Sector hybrid1-2-5-2

13 DPCh-13 (CS x Surajmukhi)-3-Fs-1 45 DPCh-45 Privet Sector hybrid1-2-5-3

14 DPCh-14 (CS x Surajmukhi)-5-Fs-1 46 DPCh-46 Privet Sector hybrid2-3-1-1

15 DPCh-15 (CS x Surajmukhi)-6-Fs-1 47 DPCh-47 Privet Sector hybrid2-3-1-2

16 DPCh-16 (AL xSurajmukhi)-1-Fs-1 48 DPCh-48 Privet Sector hybrid2-3-4-1

17 DPCh-17 (AL x Surajmukhi)-1-F5-2 49 DPCh-49 Privet Sector hybrid2-3-4-2

18 DPCh-18 (AL x Surajmukhi)-1-F5-3 50 DPCh-50 Privet Sector hybrid3-11-2-5-1
19 DPCh-19 (AL x Surajmukhi)-2-Fs-1 51 DPCh-51 Privet Sector hybrid2-11-2-5-3
20 DPCh-20 (AL x Surajmukhi)-2-Fs-2 52 DPCh-52 Privet Sector hybrid2-11-5-2
21 DPCh-21 (AL x Surajmukhi)-3-F;s-1 53 DPCh-53 Privet Sector hybrid2-11-5-2-1
22 DPCh-22 (AL x Surajmukhi)-3-F5-2 54 DPCh-54 Privet Sector hybrid2-11-5-2-2
23 DPCh-23 (AL x Surajmukhi)-3-F5-3 55 DPCh-55 Privet Sector hybrid2-11-5-4
24 DPCh-24 (AL x Surajmukhi)-4-Fs-1 56 DPCh-56 Privet Sector hybrid2-11-6

25 DPCh-25 (AL x Surajmukhi)-6-F;s-1 57 DPCh-57 (PAU Sel x Pant C-1)-1-Fs-1
26 DPCh-26 (AL x Surajmukhi)-6-F5-2 58 DPCh-58 (PAU Sel x Pant C-1)-1-F5-2
27 DPCh-27 (PJ xSurajmukhi)-1-Fs-1 59 Arka Lohit IIHR, Bangalor

28 DPCh-28 (PJ x Surajmukhi)-1-Fs-2 60 Pusa Sadabahar IARI, New Delhi

29 DPCh-29 (PJ x Surajmukhi)-2-F;s-1 61 Sel. 352 PAU, Ludhiana

30 DPCh-30 (PJ x Surajmukhi)-1-Fs-1 62 Surajmukhi CSKHPKYV, Palampur

31 DPCh-31 (PJ x Surajmukhi)-2-F;s-1 63 LCA-206 LAM Station, A.P.

32 DPCh-32 (PJ x Surajmukhi)-3-Fs-1 64 Chilli Sonal PAU, Ludhiana
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fruit position and fruit bearing habit as suggested by
Sharma etal. (2016). The mean values of all observations
were statistically analyzed following the F-test (Panse
and Sukhatme 1984) using CPCS statistical package.

Results and Discussion

The analysis of variance revealed that mean squares
due to genotypes were significant for all yield attributing
traits including fruit yield and quality traits (Table 2)
indicating the presence of significant variability in the
genotypes for all the characters and can be exploited
through selection (Krishnamurthy et al. 2013). The
variation in the performance of sixty four genotypes
for different traits (Table 3) ranged from 38.33 (DPCh-
23) - 57.67 days (Pusa Sadabahar) for flowering, 52.0
(DPCh-44) -78.33 days (Surajmukhi) for first harvest,
4.0 (Sel.-352) - 13.73 cm (DPCh-43) for fruit length,
2.56 (LCA-206) - 6.23 cm (DPCh-20) for fruit girth,
2.81 (DPCh-34) - 5.90 cm (DPCh-54) for pedicel length,
5.50 (LCA-206) - 13.99 cm (DPCh-52) for leaf length,
2.36 (DPCh-14) - 5.71 cm (DPCh-51) for leaf width,
43.18 (Arka Lohit) - 83.55 cm (DPCh-17) for plant
height, 1.67 (DPCh-42) - 8.40 ( DPCh-5) for primary
branches/plant, 27.71 (DPCh-54) - 87.76 (DPCh-12)

Table 2: Analysis of variance for yield and yield contributing,
and quality traits in chilli

Traits Replication Genotypes Error
df 2 63 126

I. Yield and yield
contributing traits

Days to flowering 18.07 71.12° 3.58
Days to first harvest 23.73 80.62° 426
Fruit length (cm) 0.84 22.43" 0.12
Fruit girth(cm) 0.10 1.94" 0.03
Pedicel length (cm) 0.02 1.36" 0.05
Leaf length (cm) 0.37 14.58" 0.10
Leaf width(cm) 0.03 2.55" 0.05
Plant height (cm) 62.22 27417 419
Primary branches per 0.76 6.01"° 0.09
plant

Number of marketable 1.12 441.55" 13.25

fruits per plant

Average fruit weight (g) 0.006 437 0.13
Marketable green fruit 303.38 15504.27°  140.69
yield per plant (g)

Harvest duration (days) 1.47 26.34" 1.99
Dry fruit yield per plant ~ 156.67 298.89" 11.39
(®

I1. Quality traits

Ascorbic acid content 200.49 245.90 10.18

(mg/100g)
Oleoresin (ASTA Units) 15.53
Capsaicin content (%) 0.003

339.52" 8.03
0.061" 0.001

for number of fruits/plant, 2.56 (Arka Lohit) - 6.99 g
(DPCh-45) for average fruit weight, 118.88 (DPCh-
21) - 431.33 g (DPCh-17) for marketable green fruit
yield/plant, 53.67 (DPCh-17) - 65.33 days (DPCh-39)
for harvest duration, 15 (DPCh-21) - 58.33 g (DPCh-
17) for dry fruit yield/plant, 91.73 (DPCh-57) - 128.07
mg per 100 g (DPCh-51) for ascorbic acid, 38.01
(DPCh-29) - 75.99 ASTA unit (DPCh-36) for oleoresin
and 0.35 (DPCh-50) - 0.89 % (Surajmukhi) for capsaicin
content. The wide variation in mean performance
indicated great extent of diversity among the genotypes
for all the characters studied, thus providing immense
scope for selection.

Earliness is a highly desirable trait in chilli as the market
prices are invariably high early in the season. The days
to flowering and days to first picking are the indicators
of earliness. A perusal of Table 3 revealed that 46
genotypes were significantly earlier in flowering as
compared to the standard check ‘Surajmukhi’. ‘DPCh-
23’ was the earliest in days to flowering followed by
‘DPCh-12’, ‘DPCh-28’, ‘DPCh-39’, ‘DPCh-20’,
‘DPCh-17°, ‘DPCh-22’, ‘DPCh-31°, ‘DPCh-49’ and
‘DPCh-7" among top ranking ten genotypes. Similarly,
63 genotypes took significantly lesser days to first
harvesting in comparison to ‘Surajmukhi’. ‘DPCh-44’
got the first rank by recording minimum days to first
harvesting. ‘DPCh-10’, ‘DPCh-35’, ‘DPCh-22’,
‘DPCh-39’ and ‘DPCh-12" were the other top ranking
five genotypes. Five genotypes namely, ‘DPCh-12’,
‘DPCh-28’, ‘DPCh-39’, ‘DPCh-22’ and ‘DPCh-31’
were placed among the top ten ranking genotypes for
both early flowering and first harvest. Janaki et al. (2015)
and Kadwey et al. (2015) have also found variation in
the performance of different genotypes for days to
flowering and first harvest in their respective genetic
material. Janaki et al. (2015) reported variation for days
to flowering in 63 genotypes in the range of 24-42 days
with LCA-709 as the earliest in flowering.

Fruit length is one of the most important traits which
contribute towards fruit yield. Fifty genotypes
significantly produce longer fruits than ‘Surajmukhi’
(Table 3). Among the top five ranking genotypes,
‘DPCh-43" had maximum fruit length (13.73 cm)
followed by ‘DPCh-55’, ‘DPCh-45’, ‘DPCh-44’ and
‘DPCh-37’. Janaki et al. (2015) have also identified
genotypes with maximum fruit length of 12.97 cm.
Similarly, 37 genotypes exhibited significantly better fruit
girth over standard check with maximum in ‘DPCh-
20’ followed by ‘DPCh-54’, ‘DPCh-17’, ‘DPCh-43’
and ‘DPCh-51". For pedicel length, 25 genotypes had
significantly smaller pedicel length while 19 other
genotypes showed comparable pedicel length to
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Table 3: Mean performance of F, progenies for different yield and yield contributing, and quality traits in chilli

Traits Days Days Fruit Fruit Pedi- Leaf Leaf Plant Primar Num- Avera Market Harves Dry Ascorbi Oleore Capsa

to to length girth cel length widt heigh y bran- ber of ge able t fruits cacid sin icin
flower first (cm) (cm) leng- (cm) h t(cm) ches mark fruit green durati yield content (ASTA (%)
ing  har- th (cm) per etable weigh fruits on per (mg/100 Units)
vest (cm) plant fruits t(g) yield (days) plant 2)
per per ®
plant plant
®

1 2 B & 6 6 O ® @9 g ayn (2 @3 (@A  asy Je (1ANH  (18)
DPCh-1 56.00 67.00 7.19 333 3.69 736 393 5271 6.77° 4515 3.68 163.66 63.00 2233 109.60 62.87 0.84°
DPCh-2 4933 62.00 6.74 334 4.05 814 4.17 5378 7.67° 6240 3.09 19233 6033 2533 95.63 5588 0.1
DPCh-3 56.33 66.67 545 327 3.82 10.08 5.08 72.15 6.80° 73.18 295 215.67 58.67 27.67 99.07 5052 0.52
DPCh-4 53.00 64.67 644 331 348 843 430 5441 7.13° 5520 286 15733 58.67 18.00 9490 66.15 0.63
DPCh-5 51.67 61.00 5.86 272 437 1099 4.62 57.55 840" 63.11 3.05 19200 57.67 2433 9593 5959 0.57
DPCh-6 44.67 57.00 745 370 3.50 729 3.09 63.86 2.66 4501 3.59 161.66 62.00 21.33 106.60 64.51 0.73
DPCh-7 41.00 62.67 685 3.42 3.06 7.59 343 56.05 287 43.00 3.02 12933 61.67 2667 112.80 48.65 0.1
DPCh-8 51.33 6033 4.85 439 3.52 673 243 63.63 255 5214 3.61 188.00 60.67 24.67 11440 4209 0.72
DPCh-9 4433 5433 782 340 372 7.13 299 6236 340 5898 538 316.67 63.67° 41.00 10923 49.19 0.76
DPCh-10  42.67 52.33% 1028 438 3.50 6.88 2.69 81.44* 347 49.16 6.57* 323.00 6033 4033 11297 3991 0.74
DPCh-11 4433 61.67 7.74 451 3.63 720 266 79.41 267 5924 3.82 22600 61.00 27.67 10410 4892 0.79
DPCh-12  38.67° 53.00 7.79 336 3.88 7.55 2.69 60.51 347 87.76' 3.81 33500 59.67 4133 10473 3991 0.8l
DPCh-13  48.00 61.00 536 284 343 690 269 7244 333 53.12 3.17 16726 62.67 20.67 106.53 41.82 0.64
DPCh-14  43.00 57.00 7.55 3.64 337 873 236 5533 340 5059 2.83 14933 5867 27.00 113.53 42.09 0.71
DPCh-15  41.67 57.00 631 3.77 348 801 3.05 73.15 3.00 4140 3.58 14733 57.00 2833 114.53 49.75 0.76
DPCh-16  44.00 5333 573 452 407 733 330 66.18 3.66 5248 397 20722 6133 2800 118.10 5877 0.66
DPCh-17  39.67 5433 7.77 5.41° 412 9.09 3.51 83.55' 353 66.11 6.54° 431.33" 53.67 5833' 116.17 7435 0.67
DPCh-18  43.67 54.00 6.42 445 3.67 803 3.61 6654 266 6190 403 250.00 60.00 3500 114.63 65.05 0.61
DPCh-19  43.00 61.67 485 342 348 725 285 6026 333 46.10 3.78 173.89 61.00 20.67 119.13 66.15 0.81
DPCh-20  39.33° 58.00 7.06 623' 458 9.83 3.11 5871 2.13 6039 295 17833 5567 2467 12133 6833 0.62
DPCh-21  46.00 61.67 487 3.83 4.06 818 254 63.67 333 4045 295 11888 5933 1500 112.13 5576 0.85°
DPCh-22  39.67 52.67° 8.05 336 561 978 260 6456 340 76.10* 340 25933 5633 3467 11553 6590 0.62

DPCh-23  3833' 62.67 538 422 327 9.17 354 5032 3.00 3533 3.58 12600 5533 17.67 110.63 58.63 0.66
DPCh-24  44.00 61.00 543 348 441 675 351 6354 3.00 4500 2.85 127.89 60.67 2433 118.03 53.57 0.78
DPCh-25  43.67 57.00 7.54 3.02 448 970 260 7405 433 5920 2.69 15949 5567 2133 108.70 69.43 0.58
DPCh-26  41.00 55.67 7.92 330 3.72 893 273 5887 3.07 77.77° 3.12 24233 5567 3200 11523 6724 0.62
DPCh-27  44.00 63.00 633 339 385 11.74 4.15 4822 340 7276 3.16 199.67 6233 28.00 101.50 47.00 0.56
DPCh-28  38.67° 5333 920 3.61 442 1074 3.50 7549 347 6445 3.87 24867 6233 3433 10527 4647 0.71
DPCh-29  42.00 56.67 7.66 4.16 3.73 9.68 3.49 7032 327 7046 4.11 28933 60.67 44.00 98.67 3801 0.72
DPCh-30  50.00 57.00 7.21 3.63 3.53 9.07 438 63.12 255 4210 3.36 140.00 5633 23.67 11293 4263 0.56
DPCh-31 4033 53.00 739 3.62 323 943 433 63.06 393 6323 3.62 20993 59.67 36.67 96.00 4565 0.41
DPCh-32  47.33 63.67 698 453 355 920 4.15 5882 273 5734 349 19933 5800 28.67 100.00 4646 0.44
DPCh-33  47.33 61.67 7.15 335 345 920 439 6191 3.07 4123 338 139.00 5533 21.67 10290 3991 047
DPCh-34 4933 63.67 5.07 3.46 281' 938 477 50.65 233 4701 4.07 190.89 60.33 27.00 106.57 70.52 0.56
DPCh-35  41.00 52.33° 10.15 423 449 12.67 471 8227° 273 5406 6.63° 358.67° 65.00° 49.67° 100.67 73.19° 0.53
DPCh-36  41.67 53.67 1125 442 347 1245 455 80.59 247 5224 628 32800 63.67° 43.00 10123 75.99' 0.55
DPCh-37  43.33 56.00 12.77 336 434 11.76 5.05 7474 320 5402 538 29033 63.00 4200 98.10 6557 0.57
DPCh-38 4233 59.00 835 4.03 336 1090 488 7328 3.13 71.62 4.63 33133 63.00 4200 107.80 68.33 0.56
DPCh-39  39.00* 52.67° 829 3.62 4.00 1039 423 63.53 260 86.67° 435 376.67* 6533' 54.00° 104.30 73.80° 0.59
DPCh-40 4233 55.00 835 394 423 875 470 6895 327 56.10 4.3 253.00 62.00 43.00 10127 6991 0.65
DPCh-41 4633 56.00 11.81 438 4.79 13.92% 533* 67.12 320 51.08 5.88 309.33 5533 3433 109.10 56.58 0.44
DPCh-42  43.67 54.67 1072 495 5.18 11.40 5.13 83.47° 1.67 5508 496 27200 63.67 45.67 12637° 5467 0.40
DPCh-43  44.00 53.67 13.73' 523 4.19 12.63 5.17 73.13 240 4345 644 279.00 62.67 4033 124.67° 47.01 041
DPCh-44  42.00 52.00' 1224 3.09 491 12.01 538> 59.76 233 5652 4.62 261.00 64.67° 4333 122.67 6244 042
DPCh-45  46.00 53.00 12.99° 4.67 448 13.50* 5.13 73.07 180 51.08 6.99' 336.33° 5933 47.33* 108.63 48.11 042
DPCh-46  44.67 55.00 735 430 438 1039 446 70.11° 220 4391 5.00 23933 5800 36.67 11793 61.77 0.39
DPCh-47  43.67 61.00 848 4.15 451 9.63 451 80.62 233 3879 475 18533 59.67 2533 12490* 5494 0.39
DPCh-48  43.67 5933 7.79 4.62 328 10.53 455 6036 240 5138 3.95 20273 5733 2867 117.60 56.85 0.45
DPCh-49  40.67 54.67 11.05 4.03 4.74 12.08 438 70.67 233 7193 496 357.00* 59.00 4633 11330 5201 047
DPCh-50  45.67 60.00 11.63 5.14 441 13.83° 534 6791 240 3346 6.16 20593 63.67 2800 121.63 5690 035
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DPCh-51 4833 6033 9.58 523 521 13.02 5.71' 72.09 420 50.03 579 286.67 62.00 4233 128.07' 56.58 0.36
DPCh-52 42,00 53.67 849 492 3.57 13.99' 507 5453 173 4232 4.10 200.00 56.00 34.67 117.83 4550 0.56
DPCh-53 44.00 6133 938 5.16 503 13.06 5.01 73.54 240 4138 557 230.00 57.00 33.00 113.47 47.56 0.60
DPCh-54 4733 5933 9.08 6.08* 590 13.10° 508 57.67 3.40 2771 6.64> 182.67 60.00 2833 125.93° 60.68 0.38
DPCh-55 47.67 61.33 13.40* 4.63 5.18 11.16 526° 73.62 287 4574 515 23533 5733 32.67 108.70 54.94 057
DPCh-56 41.00 54.00 852 3.55 2.92° 11.81 471 5244 273 6241 498 309.67 56.67 46.67° 113.03 62.32 0.50
DPCh-57 50.00 62.67 6.04 3.44 3.12 727 340 62.05 322 5454 3.51 15833 5533 19.67 91.73 4729 0.71
DPCh-58 51.00 6233 7.33 358 341 7.14 343 7332 266 54.18 3.53 190.55 56.67 25.67 93.53 39.10 0.73
Arka Lohit 44.33 67.33 4.83 258 290° 7.75 3.62 43.18 4.09 5154 256 130.62 5433 15.67 11500 60.86 0.52
P.Sadabahar 57.67 72.67 5.10 4.06 3.63 725 3.88 4880 533 6510 3.17 20644 60.67 27.33 104.07 73.80 0.84
Sel. 352 56.67 64.67 4.00 263 3.64 8.07 423 6546 433 57.74 344 19633 5633 24.67 9943 61.77 0.55
Surajmukhi  50.67 7833 532 332 396 8.66 397 7202 544 5822 376 219.11 63.00 36.00 102.20 42.64 0.89'
LCA-206 5433 60.67 793 256 341 550 434 67.85 489 58.79 2.82 16589 59.67 20.00 103.73 69.97 0.55
Chilli Sonal 53.33 58.67 7.38 338 335 692 293 7520 566 5841 3.07 17889 61.67 2333 9870 6582 0.65

Mean 4540 58.86 7.89 393 395 958 399 6566 346 5497 4.18 22551 59.65 31.75 10943 5638 0.61

Range 38.33- 52.00- 4.00- 2.56- 2.81- 6.73- 2.36- 43.18- 1.67- 27.71- 2.56- 118.88- 53.67- 15.00- 91.73- 38.08- 0.35-

57.67 7833 13.73 623 590 13.99 571 8355 840 87.76 6.99 43133 6533 5833 128.07 7599 0.89

SE(m)+ 155 1.69 029 0.14 0.18 026 0.17 1.67 024 297 029 9.69 1.15 2.75 2.60 231  0.20

CD. 3.03 330 055 028 035 051 033 327 047 582 057 1899 2.62 5.40 5.09 453 039
(P<0.05)

*Superscript (1, 2, 3, 4 and 5) indicates top ranking five genotypes.

‘Surajmukhi’. Among the top ten genotypes, the
minimum pedicel length was noticed for ‘DPCh-34’
followed by ‘Arka Lohit’, ‘DPCh-56’, ‘DPCh-7’,
‘DPCh-57°, ‘DPCh-31", ‘DPCh-23’, ‘DPCh-48’, “Chilli
Sonal’ and ‘DPCh-38’. A wide variation in the
performance of different genotypes of chilli for fruit
length and fruit girth have also been reported by Sharma
etal. (2014), Sarkar et al. (2009) and Kumar et al. (2014)
have found variation for pedicel length in their respective
studies with variable genetic material.

Leaves are important organs for photosynthesis and play
an important role in plant growth as higher leaf area
(leaf length and leaf width) results in more accumulation
of carbohydrates. In this context, 34 and 28 genotypes
had significantly more leaf length and leaf width in
comparison to the standard check ‘Surajmukhi’,
respectively (Table 3). ‘DPCh-52" and ‘DPCh-51" were
placed at top position for respective traits. The critical
analysis of data indicated that genotypes namely,
‘DPCh-50’, ‘DPCh-45’, ‘DPCh-51" and ‘DPCh-43’
were placed among the top ten with maximum leaf
length and leaf width. Khurana et al. (2003) and Verma
et al. (2004) also recorded variation among genotypes
for leaf length and leaf width. Plant height plays a crucial
role in high rainfall areas with comparatively less
incidence of fruit rot in tall plants. Genotypes ‘DPCh-
17°, ‘DPCh-42’, ‘DPCh-35’, ‘DPCh-10’, ‘DPCh-47’,
‘DPCh-36’, ‘DPCh-11" and ‘DPCh-28’ showed
significantly more plant height than ‘Surajmukhi’, while
20 other genotypes had statistically similar plant height
as that of standard check. Primary branches/plant has

a great bearing on the total productivity. Accordingly,
‘DPCh-5" produced significantly maximum number of
branches/plant followed by ‘DPCh-2’, ‘DPCh-4’,
‘DPCh-3 and ‘DPCh-1" over the standard check
‘Surajmukhi’ (Table 3). Earlier workers have also
reported wide variation in their respective breeding
material for plant height (Kumar et al. 2014 and Janaki
et al, 2015) and primary branches per plant (Kadwey et
al. 2015).

Marketable fruits/plant and average fruit weight has
direct bearing on fruit yield. Consumer prefers long or
medium sized fruits. There is negative correlation
between average fruit weight and number of marketable
fruits per plant which implies that breeder has to keep a
balance to meet increase productivity and consumer
preference. Only 12 genotypes exhibited significantly
more number of fruits/plant over the check variety
‘Surajmukhi’ where in ‘DPCh-12’ followed by ‘DPCh-
39’, ‘DPCh-26°, ‘DPCh-22’ and ‘DPCh-3’ were the
top ranking five genotypes (Table 3). Maximum average
fruit weight was observed for ‘DPCh-45" followed by
‘DPCh-54’, ‘DPCh-35’, ‘DPCh-10’ and ‘DPCh-17’
which had significantly outperformed the standard check
‘Surajmukhi’ along with 18 other genotypes. In general,
a wide range of variability in the performance of different
genotypes for number of marketable fruits/plant and
average fruit weight have also been observed by earlier
workers namely, Kumar et al. (2014) and Kadwey et al.
(2015) for number of marketable fruits/plant and that
of Sarkar et al. (2009) and Janaki et al. (2015) for
average fruit weight.
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High marketable yield is the basic objective of all the
crop improvement programs and is of immense
importance to the vegetable growers from economic
point of view. A new genotype will achieve no success,
unless it surpasses the existing cultivars in performance.
Out of the 64 genotypes, 24 progenies significantly
outperformed the standard check ‘Surajmukhi’ for
marketable green fruit yield/plant (Table 3). Among the
top ranking ten genotypes, ‘DPCh-17" was the highest
yielding genotype followed by ‘DPCh-39°, ‘DPCh-35’,
‘DPCh-49’, ‘DPCh-45’, ‘DPCh-12’, ‘DPCh-38’,
‘DPCh-36’, ‘DPCh-10’ and ‘DPCh-9’ with an increase
of 44-100 per cent over ‘Surajmukhi’. The marketable
fruit yield of top ranking genotype ‘DPCh-17" was
almost double of ‘Surajmukhi’. Long harvest duration
has direct bearing in enhancing total yield. ‘DPCh-39’

Table 4: Morphological Characterization of the chilli genotypes
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showed the longest harvest duration followed by ‘DPCh-
35’ and ‘DPCh-44’ though at par with standard check
‘Surajmukhi’ besides 19 other genotypes showed the
same performance. On the other hand, only 14
genotypes significantly surpassed the standard check
for dry fruit yield/plant in the range of 17-61 % over
‘Surajmukhi’. ‘DPCh-17’, ‘DPCh-39’ and ‘DPCh-35’
were the top ranking three genotypes for both fresh
and dry fruit yield while rest 11 genotypes also
significantly performed better for marketable green yield/
plant. Similarly, variation in the performance of different
genotypes have also been reported by earlier workers
viz., Krishnamurty et al. (2013) for marketable green
fruit yield, and Chattopadhaya et al. (2011) and Pandit
and Adhikary (2014) for dry fruit yield/plant in their
respective studies.

Category Class Genotypes

Fresh Market Fruit (a) Yellow

DPCh-9, DPCh-14, DPCh-15, DPCh-16, DPCh-18, DPCh-22, DPCh-24, DPCh-25,

Color DPCh-26, DPCh-30, DPCh-31, DPCh-33, DPCh-34, DPCh-42, DPCh-44 and DPCh-56

(b) Green

DPCh-2, DPCh-8, DPCh-10, DPCh-11, DPCh-12,DPCh-13, DPCh-19, DPCh-20,

DPCh-21, DPCh-23, DPCh-27, DPCh-29, DPCh-35, DPCh-36, DPCh-38, DPCh-40,
DPCh-43, DPCh-45, DPCh-49, DPCh-50,DPCh-51, DPCh-52, DPCh-53, DPh-54,
DPCh-57,Sel- 352, Pusa Sadabahar, Chilli Sonal and LCA-206

(c) Purple

Fruit Shape (a) Elongate

DPCh-41, DPCh-46 and DPCh-47
Arka Lohit, Pusa Sadabahar, Surajmukhi,LCA-206, Chilli Sonal, DPCh-1, DPCh-2,

DPCh-3,DPCh-4, DPCh-5, DPCh-6, DPCh-7, DPCh-8, DPCh-9, DPCh-10, DPCh-11,
DPCh-13, DPCh-14, DPCh-15, DPCh-16, DPCh-18, DPCh-19,DPCh-20, DPCh-21,
DPCh-22, DPCh-23, DPCh-24,DPCh-25, DPCh-26, DPCh-27, DPCh-28, DPCh-29,

(b) Compansulate
(c) Oblate

(a) Erect

(b) Decline

Fruit position

(c) Intermediate
Bearing habit (a) Cluster

(b) Solitary

Plant growth habit (a) Erect
(b) Compact

(c) Prostate

DPCh-30, DPCh-31, DPCh-33, DPCh-34, DPCh-35, DPCh-36, DPCh-37, DPCh-38,
DPCh-39, DPCh-40, DPCh-41, DPCh-42, DPCh-43, DPCh-44, DPCh-45, DPCh-46,
DPCh-47, DPCh-48, DPCh-49, DPCh-50, DPCh-51, DPCh-52, DPCh-56, DPCh-57
and DPCh-58

DPCh-17, DPCh-53, DPCh-54 and DPCh-55

Sel -352

DPCh-15, DPCh-19, DPCh-27, DPCh-24, DPCh-30, DPCh-34 and DPCh-57
LCA-206, Chilli Sonal, DPCh-9, DPCh-10, DPCh-11, DPCh-12, DPCh-13, DPCh-14,
DPCh-17,DPC h-26, DPCh-28, DPCh-35, DPCh-41, DPCh-42, DPCh-43, DPCh-44,
DPCh-45, DPCh-48, DPCh-49, DPCh-50, DPCh-51, DPCh-52, DPCh-53 and DPCh-
54

DPCh-2, DPCh-16, DPCh-18, DPCh-20, DPCh-21, DPCh-23, DPCh-25, DPCh-33,
DPCh-39, DPCh-40, DPCh-46, DPCh-47

Pusa Sadabahar, Surajmukhi, DPCh-1, DPCh-2, DPCh-3, DPh-4, DPCh-5, DPCh-6,
DPCh-7,DPCh-19, DPCh-20 and DPCh-23

Sel -352, LCA-206, Chilli Sonal, DPCh-9, DPCh-10, DPCh-11, DPCh-12, DPCh-14,
DPCh-15, DPCh-16, DPCh-17, DPCh-21, DPCh-32, DPCh-33, DPCh-34, DPCh-35,
DPCh-36, DPCh-37, DPCh-38, DPCh-39, DPCh-40, DPCh-41, DPCh-42, DPCh-43,
DPCh-48, DPCh-49, DPCh-50, DPCh-51, DPCh-52, DPCh-53, DPCh-54, DPCh-55,
DPCh-56, DPCh-57 and DPCh-58

Arka Lohit, Pusa Sadabahar, DPCh-1, DPCh-2, DPCh-3, DPCh-4, DPCh-5, DPCh-
6,DPCh-8 and DPCh-19

Sel-352, Surajmukhi, LCA-206, Chilli Sonal, DPCh-7, DPCh-9, DPCh-10, DPCh-11,
DPCh-15, DPCh-17, DPCh-20 and DPCh-23

DPCh-41, DPCh-46,, DPCh-49, DPCh-52, DPCh-53, DPCh-55, DPCh-56, DPCh-16,
DPCh-18, DPCh-21, DPCh-24 and DPCh-30




32 Swain & Sharma : Evaluation of advance breeding lines of chilli (Capsicum annuum L.)

Ascorbic acid has unique anti-oxidant properties and
also helps in strengthening the immune system of the
body against diseases. Chilli is quite rich source of
ascorbic acid and thus has enormous potential. Similarly,
Oleoresin is an oil soluble extract from the fruits of red
chilli and has importance primarily in cosmetic and
pharmaceutical industries. Thirty seven genotypes had
significantly better ascorbic acid than standard check
‘Surajmukhi’. ‘DPCh-51°, ‘DPCh-42°, ‘DPCh-54’,
‘DPCh-47" and ‘DPCh-43" were the top ranking five
genotypes for ascorbic acid contents (Table 3). Of the
forty eight genotypes, ‘DPCh-36’, ‘DPCh-17" and
‘DPCh-39’ were the top ranking three progenies, those
had significantly surpassed the standard check
‘Surajmukhi’ for oleoresin content. Capsaicin is
produced by glands in the pepper’s placenta which has
many health benefits. It is primarily used as pain killer
and has anti-carcinogenic properties. Relatively high
capsaicin is desirable in chilli, since it is associated with
more pungency and hot flavour. ‘Surajmukhi’ is highly
pungent genotype and accordingly forty nine genotypes
showed comparable performance for capsaicin to that
of ‘Surajmukhi’. DPCh-50 had the least capsaicin
content along with fourteen others genotypes which
contained significantly less capsaicin than ‘Surajmukhi’.
These genotypes may be beneficial for those who prefer
comparatively less pungent chillies. Besides, ‘DPCh-
49’ with 4" rank for marketable yield per plant showed
significantly less capsaicin content and may be a
promising genotype for those who prefer less pungent
chilli fruits. Earlier researchers have also reported
variation in performance of different genotypes for
ascorbic acid (Wasule et al. 2004 and Chattopadhaya et
al. 2011), oleoresin content (Kumar et al. 2014) and
capsaicin content (Yatung et al. (2014). Systematic
description of germplasm is an important aspect leading
to more efficient and desirable use in crop improvement.
Moreover, information regarding morphological
characters is helpful for the breeders in future research
and leading to development of new improved types. The
morphological characterization of genotypes has been
given in Table 4. It can be concluded that the superior
performance of majority of top ranking genotypes
namely, ‘DPCh-17’, ‘DPCh-39’, ‘DPCh-35" and
‘DPCh-45’ for fruit yield per plant may be attributed to
their better performance mainly for average fruit weight,
number of marketable fruits per plant along with early
flowering, early harvest, fruit length, fruit girth, leaf
length and leaf width. These genotypes appeared to be
promising on the basis of higher yield along with
desirable performance for yield attributing and quality
traits and may be released as new varieties after thorough
evaluation or can be utilized in future breeding program.

AR

g 3T il @ S yMEl P UsAM @ ford
TP HPROT W U 58 ITAIDK ATSAl Bl (TG
qi far 1| 99 2015 & MWHIE § 9 58 HAfaAl
P P PWorgE! e T v fFel & arglee gof
TgUS vl H 3 ufaefa # fREr | wa Sud, Suw
AN U4 TUIal "cdhi § WrRid orgdiftie fafdudr urr
TAT| ST TITEd & SR WR 5 S fsaed dRA dre
yal SN TI—17 (431 W), SR TT—-39 (377 M),
SN AITI—35 (359 UM), SLUIAITA—49 (357 UM) Ud
QMM Ta—45 (336 TH) B Well /U fwreT fHy S
Ae FRIEe YRG! (219 TT) | SATeT WRid 9 &1fdd
(44—100 wfrera) o | 39 Swd fAwTEH WA arell W¥El &I
d@n gfd iy @ e SFKdl g, ST dSls, Bl &
oIS, Bl I, TR BT of=Ts 9 Wi @) diers W ifdre
oY T | el H e UuEAlu—15 Hod S Ta—17
(75.99) STUIAMTA—39 (74.35) Td SLULALTA—35 (73.80)
RATET AT I I SRR &Y AT B W FRAT 2| 3.
NATa—49 Y o W IOR WY IS /AT § HH
BRI &1 AT (0.40 ufererd) it AT | 31T T8 gWE HH
dETe g Arll & g 9w 81 e SLauiigE—17,
SIaLudl T -39, SLULTHILGA.—35, SLO.UALT—49 SO,
A.Q.—45 AP Bl SUTGT S AT qifed oIl qAT JoTadm
gedhl & HRY Hellihd W 749 Uolifd & w9 H a7

sy # yoee &g SUANT aR Ahd § |
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