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Breeding and Evaluation of Gerbera (Gerbera jamesonii

Bolus ex Hooker F.) Lines
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Abstract Gerbera is one of the most popular flower
crops in the world and is gaining importance in our
country. Hardy upright flowers, leafless long stalks,
numerous colors with long vase life have popular-
ized gerbera. Half sib mating was used and the par-
ents ITHR 3 showed higher seed weight, number of
seeds per cross and seed set percentage. [IHR 2 and
ITHR 4 recorded earliest days taken for seed set.
These lines were evaluated in naturally ventilated
polyhouse for evaluation of novel characters. The
line ITHR 1-3 recorded highest number of leaves per
plant at 30, 60, 90 and 120 days after planting. The
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line ITHR 3-1 recorded maximum plant spread and
length and breadth of ray florets, line IIHR 2-4, ITHR
4-2 and ITHR 5-4 recorded earliest bud burst, line
ITHR 5-4 recorded earliest first flower opening.
maximum stalk length was recorded in ITHR 1-3, stalk
diameter in IIHR 1-1, flower diameter in IIHR 3-2.
The lines ITHR 1-1 , ITHR 2-2, ITHR 3-2, ITHR 3-5,
ITHR 4-3 and ITHR 5-1 recorded double form of
flower head with novel flower color. Line ITHR 2-5
recorded longest vase life. From the present study it
can be inferred that these lines may be recommended
for the commercial cultivation both for cut flower
and landscape purpose.

Keywords Gerbers, Breeding, Evaluation, Natu-
rally ventilated polyhouse, Novel characters.

Introduction

Gerbera (Gerbera jamesonii Bolus ex Hooker F)
belongs to the family Asteraceae, is suitable both
for export and domestic market, because of its po-
tential to withstand long transportation. In India ger-
bera is mainly grown in north eastern states,
Karnataka and Maharashtra.

The urgent need of floriculture industry espe-
cially in gerbera is the breeding of thelocal quality
flower with biotic and abiotic resistance. The present
varieties available in India are all imported by pay-
ing huge royalties. There is an urgent need to stan-
dardize the protocol for large scale multiplication
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Table 1. Details of female parents used for crossing and their
characters.

Characters IHR1 IMHR2 TNHR3 IIHR4 T1HRS

Diameter of flower

head (cm) 1200  11.00  14.00 11.00 1200

Length of the flower

Stalk (cm) 5000 6000 5500 6000 4500

Diameter of flower

stalk (mm) 6.10 590 6.00 520 6.20

Type of flower Single Double Double Double Double

Color of ray florets N67C ~ N42A  N28A NNI55D NN155C
(Red (Red (Orange (White (White
purple group) group) group) group)
group)

Color of disc florets Yellow Yellow Black Black  Yellow

of elite planting material with novel characters like
flower color, flower form and vase life. The present
paper assesses the performance and suitablity of dif-
ferent gerbera lines for novel characters.

Materials and Methods

The experiment was carried out in Division of Orna-
mental Crops, ICAR-Indian Institute of Horticultural
Research (ITHR), Hesaraghatta Lake Post, Bengaluru
during 2014-2015. Twenty different lines of gerbera
viz. [THR-1 to ITHR-20 were used for hybridisation.
Half sib method was uesd , where five genotypes
were used as female parents, while mixed pollen of
remaining 15 genotypes were used as male parent.
The details of female parents used for crossing and
their characters are presented (Table 1) and the ob-
servations were recorded.

Days taken for seed set, seed weight (mg), total
number of ray florets, number of seeds/cross, num-
ber of chaffy seeds and seed set (%).

Total number of seed set
per flower head

Seed set (%) = x 100

Number of chaffy seeds

Each seed was considered to be a different line.
These lines were evaluated for flower quality and
novel traits under naturally ventilated polyhouse un-

Table 2. Mean performance of the female parents. Values given in
parentheses are Arc sine transformed values.

Number Days Number
of taken Seed of Seed
chaffy for weight  seeds/  set
Lines seeds seed set  (mg) Cross (%)
IMHR 1 3236 20.00 70.54 19.50 37.60
(37.80)
ITHR 2 20.54 24.00 81.95 25.50 5538
(48.08)
ITHR 3 949 2340 163.73 69.60 88.00
(69.86)
ITHR 4 26.29 21.20 120.78 30.20 53.86
(47.20)
ITHR 5 26.30 2040 129.70 38.60 59.46
(50.45)
Mean 2299 21.80 11334 36.68 50.67
SEm=+ 2.12 0.72 9.25 373 141
CDat5% 6.36 2.16 27.75 11.19 4.17

der pot cultivation. The following observations were
recorded.

Number of leaves per plant, plant spread (cm),
days to bud burst, days to first flower opening ,
flower stalk length (cm), stalk diameter (cm), flower
head diameter (cm), length of the ray florets (cm),
breadth of the ray floerts (cm), number of ray flo-
rets per flower head, flower color and vase life (days).

Statistical analysis

In vitro plants were raised under polyhouse and the
data were statistically analysed by following com-
pletely randomised design. Data were analysed with
the help of software WASP (Web agri stat program)
2.0.

Results and Discussion

Five genotypes IIHR-1, [THR-2, ITHR-3, IIHR-4 and
ITHR-5 were used as female parents and were
crossed by half sib mating , the datra are presented
(Table 2). All the five flowers except one were double
with two or three whorls of ray florets and several
whorls of very short, inconspicuous trans and disc
florets.

In the present study, the highest numbers of



Table3. Mean performance of gerbera lines for number of
leaves per plant at 30, 60, 90 and 120 DAP.

Lines 30DAP 60 DAP 90DAP  120DAP
IHR 1-1 9.50 14.50 19.00 22.00
IHR 1-2 550 10.00 10.50 16.00
IHR 1-3 16.00 27.00 30.00 37.00
IIHR 1-4 7.50 11.00 12.50 19.00
IHR 1-5 9.50 11.50 16.50 21.00
IHR 2-1 13.50 12.00 21.50 22.00
IHR 2-2 12.50 14.00 19.00 21.00
IHR 2-3 9.00 9.50 12.50 15.00
IIHR 2-4 6.50 750 10.50 1550
IHR 2-5 8.50 12.00 1850 21.50
IHR 3-1 8.00 12.00 13.50 18.00
IIHR 3-2 6.50 7.50 9.00 1550
IIHR 3-3 450 6.50 850 12.50
IIHR 3-4 9.00 11.00 1550 1850
IIHR 3-5 7.50 10.50 12.50 1550
IHR 4-1 6.50 8.00 12.50 14.50
1IHR 4-2 750 9.00 10.50 14.50
1IHR 4-3 750 8.00 10.50 14.50
IIHR 4-4 6.00 850 10.50 1550
IIHR 4-5 7.00 9.00 10.50 17.50
IHR 5-1 550 850 9.50 16.50
IIHR 5-2 6.50 850 9.00 1550
IIHR 5-4 750 8.00 10.00 14.50
IIHR 5-5 8.50 7.50 10.50 1550
SEm=+ 0.82 0.77 092 1.03
CDat 5% 243 2.16 3.05 385
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Table 4. Mean performance gerbera lines for plant spread (cm)
(east-west) under naturally ventilated polyhouse.

Lines 30DAP 60 DAP 90DAP  120DAP
IHR 1-1 19.00 3250 33.50 50.50
IHR 1-2 14.50 25.00 27.50 33.00
IHR 1-3 26.50 3250 35.00 4750
IIHR 1-4 9.50 15.00 32.50 46.00
IHR 1-5 850 25.00 32.50 45.00
IHR 2-1 850 15.00 28.50 29.00
IHR 2-2 14.50 17.50 35.00 45.00
HR 2-3 850 15.00 27.50 2750
IIHR 2-4 10.50 19.00 27.50 37.50
IHR 2-5 1850 30.50 35.00 36.00
IHR 3-1 19.00 3250 45.00 4850
IIHR 3-2 19.00 29.00 32.50 35.00
IIHR 3-3 17.50 29.00 47.00 35.00
IIHR 3-4 10.50 3250 45.00 45.00
IHR 3-5 850 26.50 23.00 34.50
IHR 4-1 6.50 17.50 24.50 35.00
1IHR 4-2 850 19.00 23.00 36.50
1IHR 4-3 9.50 17.00 25.00 3200
IIHR 4-4 10.00 1550 27.50 35.50
IIHR 4-5 10.00 19.50 29.00 34.00
IHR 5-1 9.00 19.00 30.50 33.50
IIHR 5-2 850 20.50 2859 29.50
IIHR 5-4 750 17.50 19.00 28.50
IIHR 5-5 8.00 18.00 19.00 26.50
SEm=+ 0.77 146 1.53 226
CDat 5% 212 4.66 844 8.09

chaffy seeds (32.36) were recorded in ITHR 1 with
color (N67C, red purple group) and the least num-
ber of chaffy seeds (9.49) were recorded in N28A
(orange group) flower color in line ITHR 3. Chaffy
seeds were recorded more in the flowers, where
trans florets were more.

It is evident that the earliest for seed set (20.00
days) was recorded in the line ITHR 1, but the num-
ber of seeds per cross and the seed set percent was
low. The line ITHR 3 recorded maximum number of
seeds per cross, seed weight and seed set percent-
age. This is attributed to the fact that double flowers
take long time for seed set compared to single flow-
ers and also if the ray florets are more, the seed ob-
tained was also large [1].

The line ITHR 1-3 was significantly superior over
other lines at 30, 60, 90 and 120 DAP for number of
leaves (16,27, 32 and 37 days) (Table 3). The varia-

tion observed in vegetative growth in different geno-
types might be attributed to their genetic make up
(2].

The data recorded in Tables 4 and 5 showed that
line ITHR 3-1 recorded maximum plant spread (east-
west) at 60, 90 and 120 days after planting, whereas
same line recorded maximum plant spread at (north-
south) at 60, 90 and 120 days respectively. The simi-
lar variation in vegetative growth characters in ger-
bera genotypes under polyhouse has also been re-
ported [3].

The lines IIHR 2-4, IIHR 4-2 and IIHR 5-4 re-
corded earliest bud burst (40.17 days) (Table 6). The
line ITHR 1-2 took the maximum days for bud burst
(52.04 days). The data also indicated that line ITHR
5-4 recorded earliest first flower opening (49.81
days). Similar variation in days to bud burst and first
flower opening was reported in 17 cultivars of ger-
bera [4]. The flowering in gerbera is known to be
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Table 5. Mean performance gerbera lines for plant spread (cm)
(north-south) under naturally ventilated polyhouse.

Lines 30DAP  60DAP 90 DAP 120DAP
IHR 1-1 29.00 3750 4750 50.00
IHR 1-2 29.00 29.00 2750 53.00
IHR 1-3 32.50 3250 35.00 55.00
IIHR 1-4 19.00 29.00 40.00 38.00
IHR 1-5 19.00 2750 38.00 4250
HR 2-1 16.50 24.00 45.00 34.50
IHR 2-2 19.00 25.00 35.00 4050
IHR 2-3 17.50 45.00 4750 55.00
IIHR 2-4 19.00 35.00 55.00 46.00
IHR 2-5 27.50 35.00 49.00 4750
IHR 3-1 19.00 40.00 49.50 61.50
IIHR 3-2 19.50 3750 33.00 54.50
IIHR 3-3 21.50 22.00 34.50 51.00
IIHR 3-4 24.00 26.00 35.50 39.00
IIHR 3-5 16.50 19.00 33.00 39.50
HR 4-1 16.00 23.50 31.00 38.50
1IHR 4-2 19.00 25.00 29.00 37.50
1IHR 4-3 16.50 23.00 30.50 37.50
IIHR 4-4 16.50 18.50 31.00 36.50
IIHR 4-5 12.50 19.50 32.00 35.50
IHR 5-1 11.00 21.00 29.50 29.50
IHR 5-2 1050 21.00 28.50 35.50
IIHR 5-4 12.50 19.00 23.00 29.50
IHR 5-5 1050 21.50 23.00 28.50
SEm=+ 1.10 1.79 1.76 1.26
CDat 5% 436 539 5.30 378

genetically controlled [5].

The results revealed that the line IIHR 1-3 had
stalk length of 54.00 cm which was on par with the

line ITHR 2-2. The least stalk length was observed in
the lines ITHR 1-5 and ITHR 2-3 (Table 6). The stalk
length increased with the decrease in shade percent-
age in different cultivars and variation in stalk length
among the genotypes due to the genetic make up of
particular genotype [6].

The highest stalk diameter (5.59 mm) was ob-
served in line ITHR 1-1 which was statistically on
par with lines ITHR 1-5, ITHR 2-4, ITHR 1-4 and ITHR
2-5, however, lowest stalk diameter was recorded in
line TTHR 5-2. Similarly, line ITHR 3-2 recorded
maximum flower diameter (10.26 cm) (Table 6).
Similar variation in stalk diameter and flower diam-
eter has been reported [7, 8].

The highest length of ray florets was recorded
in the line IIHR 3-1. The lines ITHR 3-3, IIHR 3-4
and ITHR 3-1 recorded the maximum breadth of ray
florets (Table 6). Similar variation in length and
breadth of ray florets has been reported in gerbera
[9]. The line ITHR 2-3 recorded maximum number
of ray florets per flower head. The least number of
ray florets per flower head was observed in the line
IIHR 5-5.

The lines ITHR 1-1, ITHR 2-2, ITHR 3-2, ITHR 3-
5, ITHR 4-3 and ITHR 5-1 recorded double form of
flower head with novel flower color (28D, orange
group), (40A, red group), (45 B, red group), (70 ),

Table 6. Mean performance gerbera lines for flower characters under naturally ventilated polyhouse.

Days Length Breadth
to first Stalk Stalk Flower of ray of ray Number
Days to flower length diameter  diameter florets florets of ray

Lines bud burst  opening (cm) (mm) (cm) (cm) (cm) florets
IHR 1-1 40.50 51.01 41.16 5.59 8.16 407 0.69 55.33
IHR 1-2 5204 6344 31.16 543 833 320 0.69 56.00
HR 1-3 51.08 6542 54.00 523 9.16 320 0.68 56.33
IHR 14 47.84 63.17 4283 551 993 261 046 52.66
IHR 1-5 46.86 60.04 27.66 555 1020 324 0.73 56.00
HR 2-1 50.90 60.62 29.16 541 8.86 323 0.80 56.00
MHR 2-2 48.08 58.28 49.66 5.03 833 332 0.63 56.00
HR2-3 42.11 54.19 27.66 528 946 3.89 0.77 59.33
HR 24 40.17 5393 4283 553 953 385 0.81 52.66
HR 2-5 41.12 5296 36.00 549 8.60 370 0.75 56.00
THR 3-1 44.19 56.44 3933 5.00 8.56 4.16 098 49.33
IHR 3-2 4220 5352 34.00 5.06 1026 4.00 0.96 54.00
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Days Length Breadth

Days to first Stalk Stalk Flower of ray of ray Number

to flower length diameter ~ diameter florets florets of ray
Lines bud burst opening (cm) (mm) (cm) (cm) (cm) florets
IMHR 3-3 48.19 5752 4296 540 9.16 4.13 1.16 56.66
IIHR 34 46.64 57.38 36.00 522 833 383 1.00 52.66
IMHR 3-5 48.08 57719 30.66 492 7.50 2.83 0.66 5333
HR 4-1 42.11 5231 31.66 4.86 783 3.03 0.79 54.33
IIHR 4-2 40.17 5225 36.00 5.12 7.83 3.03 0.76 54.33
ITHR4-3 41.12 54.88 3733 544 8.60 340 0.73 51.00
IIHR 44 44.19 56.03 39.33 5.03 8.16 350 0.71 49.00
ITHR4-5 4220 54.34 40.00 5.14 7.50 3.60 0.72 50.66
IMHR 5-1 48.19 59.51 37.00 501 820 2.80 0.79 5233
IIHR 5-2 46.64 5597 35.00 1.76 10.00 273 0.72 17.66
IIHR 54 40.17 49.81 31.00 527 8.13 2.90 0.85 53.00
IMHR 5-5 41.12 51.32 3433 1.78 10.00 293 0.75 16.66
SEm=+ 0.50 0.79 371 0.63 0.70 0.19 032 6.12
CDat5% 144 224 10.56 1.79 2.00 0.52 0.96 1741

red purple group), (9A, yellow group) and (62 D, red
purple group), respectively. The line ITHR 2-5 (12

Table 7. Flower color, flower form and vase life of gerbera lines.

Flower Vase life

Lines Flower color form (days)
IHR 1-1 28 D (Orange group) Double 10.00
THR 1-2 155 B (White group) Double 9.66
IIHR 1-3 73 C (Red purple group) Double 10.33
IHR 14 28 D (Orange group) Single 10.66
IIHR 1-5 68 B (Red purple group) Single 9.33
HR 2-1 NN155 B (White) Single 8.66
HR 2-2 40 A (Red group) Double 9.66
IHR 2-3 41 B (Red group) Double 10.33
HR 24 29 C (Orange group) Double 10.66
IHR 2-5 12 A (Yellow group) Double 11.00
ITHR 3-1 11 D (Yellow group) Double 10.33
IIHR 3-2 45 B (Red group) Double 9.33
IIHR 3-3 68 B (Red purple group) Single 10.33
IIHR 34 10 C (Yellow group) Double 9.00
IIHR 3-5 70 D (Red purple group) double 8.00
TTHR 4-1 68 A (Red purple group) Single 8.00
TTHR 4-2 41 A (Red group) Single 833
ITHR 4-3 9 A (Yellow group) Double 9.00
ITHR 4-4 68 B (Red purple group) Single 9.00
IIHR 4-5 4 C (Yellow group) Double 8.00
THR 5-1 62 D (Red purple group) Double 9.66
IIHR 5-2 6 A (Yellow group) Double 8.33
IIHR 5-4 4 C (Yellow group) Double 7.00
IIHR 5-5 30 C (Orange group) Double 6.00
SEm=+ - - 044
CDat5% - - 1.276

A, yellow group) recorded longest vase life while it
was recorded least in line ITHR 5-5 (Table 7). Varia-
tion in flower color, flower form and vase life has
also been reported [10].
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