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Abstract

Path coefficient analysis were studied in ten diverse genotypes of gerbera for twenty characters under
naturally ventilated polyhouse conditions during 2015-2016, Horticulture University, Hyderabad. Path
analysis showed that days taken for first-flower opening showed the maximum direct effect and positive
impact on number of flowers per plant followed by leaf area, number of ray florets, flower stalk length,
leaves produced per plant, fresh ness of fresh weight of flower, number of suckers per plant, chlorophyll
content, flowering duration, flower stalk diameter and longevity of cut flower come out as salient
features of gerbera cut glower yield in the current study. The residual effects appeared to be quite low
magnitude which indicated that the characters included in this trail explained almost all variability
towards flower yield.
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Introduction

African daisy (Gerbera jamesonii L) is an important cut flower, suitable for both export and
domestic purposes. It occupies fifth rank in the world for cut flower production, they come
behind roses, carnations, chrysanthemums, and tulips. Gerbera produces gorgeous flowers
known as capitulum or head. The plants are tender perennial herbs and an ornamental plant.
Leaves are tongue-shaped, 10-inch-long leaves cluster around the tall flower stalks that each
bear a single daisy. The foliage has a coarse texture and is deeply lobed or wavy on the edges
and arranged in a rosette fashion at the base. Gerbera is stunning flower of enormous value in
cut flower industry due to tremendous variability and wide range of colours red, yellow,
terracotta, yellow, maroon, orange, salmon peach, cream, scarlet, white, brick red, pink and
different other intermediate shades. Gerbera is very trendy and extensively used as cut flowers
or decorative garden flower. Gerbera blossoms can be a focal point or add mass to a floral
design. These cut-flowers are highly used in display bouquets and arrangement of flowers and
mostly apt for borders, growing beds and pot culture. Gerberas are in huge demand for interior
decoration as its cut blooms are remain fresh usually 10-15 days.

Path coefficient analysis is employed to measure the direct and indirect effect of variables on
yield. Yield is dependent variable not only by the interrelationship of associated characters but
also changes in any trait could affect the whole cause and effect relationship.

Gerbera is a major flower crop but very bit information is available on its genetic potential for
yield and yield contributing characters. Therefore, the present efforts were made investigate
and to know interrelationship and association of twenty characters and to understand the nature
of direct and indirect effect of these characters on yield.

Material and Methods

Ten genotypes were collected from KF bio plants. The experiment was undertaken in
Randomized Block Design replicated thrice during 2015-2016 at Horticulture University,
Hyderabad. Each genotype was represented by two rows on the either side of the bed with 45
cm height, 75 cm base at a spacing of 30 cm. The crop was raised carefully till the final
harvest as per the recommended package of practices. The parameters were noted at various
crop growth stages from randomly selected five plants from each genotype for height of plants,
leaves produced per plant, leaf length, leaf breadth, leaf area, leaf area index, number of
suckers plants, chlorophyll content, days to first flowering, days taken for 50% flowering,
flowering duration, flower size (diameter), flower stalk diameter, flower stalk length, ray
florets, disc diameter, longevity of spike (field life), number of flowers per plant, fresh ness of
fresh weight and dry weight of flower.
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Path coefficient analysis expressed direct and indirect effect
of all studied character on cut flower yield. The dependent
and independent variables was worked out by the calculation
of direct effect, indirect effect and calculation of residual
effects. These effects were calculating by employing the
method suggested by Wright (1921) ! and as elaborated by
Dewey and Lu (1959) [t

Results and Discussion

Yield is a complex character and selection for yield and yield
components deserves considerable attention.

A crop breeding programme, aimed at increasing the plant
productivity requires consideration not only of yield but also
of its components that have direct or indirect bearing on yield.
Yield is a complex character and selection for yield and yield
components deserves considerable attention.

A crop breeding programme, aimed at increasing the plant
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but also of its components that have direct or indirect bearing
on yield.

Yield is a complex character and selection for yield and yield
components deserves considerable attention.

A crop breeding programme, aimed at increasing the plant
productivity requires consideration not only of yield but also
of its components that have direct or indirect bearing on yield.
Yield is a specific character and selection for yield and yield
components deserves considerable attention. A crop breeding
programme, focused at increasing the plant productivity
requires consideration not only vyield but also of its
components that have direct or indirect bearing on yield.

The results indicated that direct effects on genotypes is higher
than phenotypes for most of the characters because of strong,
inherent association between various characters under
naturally ventilated polyhouse conditions. In few cases,
phenotypic and genotypic effects were very close, showing
slight influence of environment.

The best causal factors accounted to variability of dependent
factor which determined by the residual effect. In the present
experiment residual effects are 0.1864 and 0.311 at
phenotypic and genotypic levels respectively recommending
that most of the characters contributing to variability were
included in the study.

The direct effects of the different characters on number of
flowers per plant were presented on table 1 at the phenotypic
and genotypic levels, respectively.

At genotypic path analysis, showed direct effect which were
positive on days to first flowering (1.976) on number of
flowers per plant followed by leaf area (0.8600), number of
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ray florets (0.6080), flower stalk length (0.5841), leaves per
plant (0.4315), fresh weight flower (0.3884), suckers per plant
(0.3381), chlorophyll content (0.2687), flowering duration
(0.2622), flower stalk diameter (0.1798) and field life
(0.0514). The other direct effect which was negatively
impacted with leaf area index (-0.9090) followed by duration
of 50% flowering (-0.6413), dry weight of flower (-0.0983)
and flower diameter (-0.0324), at both levels under this trial.
Plant height showed positive direct effect at phenotypic and
significantly negative direct effect at genotypic on number of
flowers. If direct effect is low and negative, positive
correlation might have resulted due to indirect positive
effects. Leaves per plant, leaf area, suckers per plant
registered positive direct effect and significant correlation
with number of flowers per plant at both levels whereas leaf
area index showed negative direct effect and significantly
positive with number of flowers per plant at both levels.
Similar kind of results was obtained by Maji and Dastidar
(2005) and Nair and Shiva (2003) © ¢ in gerbera and Misra et
al. (2013) Bl in chrysanthemum.

Among vegetative traits like leaf area (0.8600) exerted
maximum direct effect on number of flower yield via plant
height, leaf length and breadth, leaves per plant, number of
suckers, chlorophyll content, LAI followed by leaves per
plant (0.4315), suckers per plant (0.3381) and chlorophyll
content (0.2687). The same results were reported by Magar et
al. (2010) in gerbera where leaf area had highest direct effect
on number of flowers per plant.

Similarly, flower traits like days required to first-flower
opening, flower stalk length, number of ray florets and stalk
diameter showed positive direct effect and positive significant
correlation with flower yield per plant at both the levels while
flower diameter, days to 50% flowering and dry weight of
flower exhibited negative impact and significant correlation
with number of flowers per plant at both levels while disc
diameter expressed negative direct effect at genotypic level.
The days required for first flower opening (1.1976) had
positive direct effect on number of flowers per plant with
positive indirect effect to days to 50% flowering (1.1813).
The following direct effect on flower yield impacted by
number of ray florets (0.6080). The trait had the highest
indirect effect via flower stalk diameter, flower diameter, disc
diameter, duration of flowering, fresh weight and dry weight
of flower. As a result of restricted simultaneous selection
model is to be followed i.e., restrictions are to be imposed to
nullify the undesirable indirect effects in order to make use of
the direct effect (Singh and Chaudhary, 1977) '],

Table 1: Direct and indirect effects of various flowering traits on flowers yield in ten genotypes of Gerbera

CharSaCter PH | LL | LB | LP | LA |LAI| SP | CH | DFO |FD|FSD | LFS |NRF| DD | DFF |DF| FL | FW | DW | NFP
Plant |,[0.093[0.0690.0550.054(0.0590.0590.041[0.032 , ;. ,|0.05]0.033[0.044[0.024[0.042 ,0.06[0.035[0.047|0.047|0.6337*
height ol 1lolo|e6 | 7|0l 3| 83| 2 | 6 | 4| 8 [V 5] 1|2 o0 *

G|0.041|0.038|0.038|0.0280.033|0.033| 0.024| 0.017 | 0.0312| 0.04|0.030| 0.028| 0.014| 0.034 | 0.0272 |0.02| 0.030 | 0.026 | 0.023| *- 776

4 5| 1|5 | 4|55 |5 07| 0o | 7| 5| 4 88| 0 | 9 | 2
Leaf length|P|0.0850.115|0.074| 0.076 | 0.097 | 0.097 | 0.058| 0.047{ 0.0670 | 0.05 | 0.037 | 0.068 | 0.007 | 0.053| 0.0499 |0.06|0.055 | 0.067 | 0.057| -89

4 6|5 |20 1]3]|o0 83| 7 | 2] 0| 4 7710 | 2 | 7
G/0.021[0.022[0.0240.019|0.022| 0.022{ 0.007| 0.008 | 0.0166 0.01 | 0.010 | 0.020| 0.001| 0.015| 0.0135 [0.01[0.013|0.017 | 0.016 | *-684°

4| 7| 8| 4| als]|2]cs 702|711/ 4 0021 7] 2

Leaf |.|0.013|0.014|0.022|0.012|0.014 |0.014|0.000|0.003 0.00/0.002[0.010/0.000{0.008 0.00[0.0050.008]0.005

breadth 3| a|a | 1|5 |5 | 1|6 [0 | 6| 2| 3|1 [007] ¢ | 4 | o [03019
G[0.162[0.191]0.1740.148(0.169|0.169] 0.035 | 0.070 -0.0767| 0.09 0.044 | 0.118 | 0.003| 0.076 |-0.0494|0.07| 0.056 | 0.078 |0.066 | 0.4412*
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8 1 3 0 3 7 2 6 07| 1 7 5 7 34| 3 9 6 *

Leaves/ ||0.067|0.075[0.062|0.115|0.078|0.078|0.030{ 0.041 0.02|0.0050.053| . - |0.062 0.040.0250.044|0.043 | 0.4040*
plant 2 9| 1| 1|03 |8 |1 [0 1|5 (00101 g [00BFe sy g

o

0.301|0.369(0.366 |0.431|0.311 |0.312| 0.160 | 0.231 0.16(0.024|0.232| . = |0.351 0.17/0.215|0.188|0.184|0.4767*
G 2 |5 | a |5 | a8 0] 5 [018855] 50'%599'0'1774137 7 | 3| =

Leaf Area [P 3 8 3 8 2 4 7 8 -0.3079 56 0 0%13 9 y -0.4557 63| 6 3 8

0.595|0.786|0.813|0.554|0.743{0.295|0.383|0.387 0.15]0.757 0.263|0.476 0.54|0.482|0.595|0.786 | 0.6481*
*

0.885|0.915|0.998|0.960 | 0.860 | 0.584| 0.618 0.687 0.52|0.315|0.786| . - |0.466 0.84/0.724|0.869|0.757 | 0.6800*
G 4|6 | 2| 9| 0|6 | 2|9 [@a|7 |4 |03 6 070289 g\ g | 0 | =

LAl  |P|0.513]0.721{0.626(0.582|0.860|0.870|0.324|0.427|0.3455|0.29(0.155|0.667 0'?;28 0.2900.3803 |0.44|0.402|0.468 | 0.408

7 3 5 4 0 6 9 4 01| 6 7 9 26| 1 9 2

0.6470*
*

) . . ) . . - . - . _.|0.458] p - ) ., |0.6803*
G|0.751|0.958| 0.969 | 0.8290.9890.909| 0.586| 0.615 | 0.6848 | 0.58|0.454| 0.876| 2™~ | 0.301 |-0.52480.61|0.549| 0.685 0.684 |~

8 9 7 1 2 0 4 4 45| 3 1 2 12] 8 4 5

Suckers/ |,]0.067{0.076|0.000|0.040|0.075(0.075|0.152|0.092 -0.1082 0.06|0.077|0.063|0.008 | 0.068 -0.1110 0.10|0.107|0.093|0.092|0.7537*
plant 6 9 8 8 7 6 4 4 ' 36| 2 2 7 7 ' 45| 5 0 7 *

o

G -0.3128 -0.3553

0.203{0.108|0.068|0.125|0.187(0.186 | 0.338|0.260 0.24(0.265|0.234|0.010|0.254 0.33]0.369|0.306|0.342|0.9899*
3 1 3 4 1 8 1 6 69| 8 4 8 8 82| 1 0 6 *

Chiorophyl|-|0.074|0.086|0.0340.075|0.108|0.108| 0.128| 0.212 0.04|0.042|0.086| . - |0.077 0.10/0.135|0.090|0.098 | 0.6203*
| 0| 2|2 |6 |3 |5]| 6|0 916945 |2 0'%24 3 01820150177 15 | s | x

aY)

G 1 | 2| 8| 1|5 | 1| 1] 7 [9886]| 3 20'2389'0'263164 6 | 7|0

0.115/0.101{0.108|0.144|0.151{0.152|0.207|0.268 0.08(0.150{0.140 0.154 0.17]0.228|0.188|0.188|0.7113*
*

First

flowering P[0.223|0.232|0.147|0.160|0.267|0.266 | 0.284 | 0.239|0.4006 | 0.26|0.266 | 0.255|0.081 { 0.198 | 0.3656 |0.35|0.296|0.340|0.293|0.8568*

9 2 9 2 1 9 4 8 39| 3 5 6 3 07| 2 3 6 *

G|0.915(0.879{0.526|0.513|0.860|0.859(1.107{1.033|1.1976|0.91|0.978{0.860|0.236|0.778| 1.1813 |1.16/1.191|1.087|1.140|0.9761*
*

4 0 9 0 4 1 7 1 47 7 2 8 6 97| 2 8 0
Flower o) 5 123(0.008|0.079|0.048| 0.086| 0.086|0.081 |0.041| 0.1286| 0.19|0.135| 0.077| 0.098 | 0.134 | 0.1095 |0.12] 0.114|0.121 | 0.104 | -850
diameter ' : ’ : ’ : : : : : : : : ) : i : ’ : *
0 4 5 3 2 5 5 4 52| 5 9 0 9 50| 9 0 6
G| 0.032|0.024|0.016{0.012|0.017|0.017 {0.023{0.010{0.0247{0.03(0.031{0.015|0.019|0.024 | 0.0198 |0.02|0.022|0.025 { 0.025 0'8249*
3 4 9 2 9 9 7 4 24| 8 3 8 3 89| 0 3 4
PH = Plant height (cm) CH = Chlorophyll content DFF = Days to 50% flowering (Days)
LL = Leaf length (cm) DFO = Days taken to first-flower opening FS = Flowering duration (Days)
LB = Leaf breadth (cm) FD = Flower diameter (cm) FL = Field life (Days)
LP = Leaves per plant FSD = Flower stalk diameter (mm) FWP = Fresh weight of flower (g)
LA = Leaf area (cm?) LFS = Flower stalk length (cm) DWP = Dry weight of flower (g)
LAI = Leaf area index NRF = Number of ray florets NFP =Number of flowers per plant
NSP = Suckers per plant DD = Disc diameter (cm)
Table 1: contd...
Charsa“er PH | LL | LB [NLP| LA [LAI|NSP|CH |DFO| FD |FSD|LFS|NRF| DD |DFF| DF | FL | FW | DW | NFP
Stalk 0.052/0.047|0.017{0.006{0.045|0.045|0.073(0.029 0 (596 0.100{0.145/0.026|0.083|0.068 0 695 0.094/0.073(0.095|0.081(0.7129*
Diameter 1 3 0 4 6 7 5 3 '5 7 1 3 5 5 '1 7 0 7 3 *
G0.132 0.081/0.045(0.010/0.067|0.066|0.141(0.100 0 1-46 0.176|0.179|0.056(0.129(0.117 0 1'34 0.168|0.132|0.155|0.165|0.9334*
4 2 5 0 0 9 3 6 '9 6 8 1 8 7 '9 3 3 2 6 *
Stalk P 0.096/0.118(0.091{0.093(0.165|0.164|0.083(0.081 0 1-28 0.080{0.036(0.201 0 671 0.065 0 1'09 0.123(0.128(0.122|0.099(0.5511*
Length 9 6 7 1 0 8 4 7 '2 2 5 0 '4 7 '7 4 7 9 1 *
0.411{0.533|0.397(0.314|0.526|0.525|0.404/|0.304| . . |0.276(0.182|0.584|. . .|0.226| . .. |0.417|0.471|0.431|0.440|0.5945*
G 3 | 5 | 5|8 | 4|5 |8 |8 "M 3| s |1 |02 0884 g |
5 1 4
- - - - - - - - *
Ray 0.108(0.025/|0.006 0.05810.074(0.074 0.023 0.047/0.084 0.207|0.237 0.146 0.413|0.073 0.057 0.085 0.028 0.058|0.049(0.3087
Florets 8 2 2 6 5 6 2 5 7 5 4 *
4 9 3 9 2 8 5 0
G0.215 0.030{0.012 0.084/0.114l0 113 0.019 0.086/0.120 0.371|0.439 0.230 0.608|0.166 0.082 0.150 0071 0.098|0.084 0.3527%
6 5 3 4 0 1 4 5 5 3 2 2 0 2 8 3 7 8 8

Disc 0.034/0.034/0.027|0.040{0.029|0.029|0.033|0.027| - ]0.051|0.035|0.024(0.013|0.075| - |0.039|0.046|0.040{0.034|0.6182*
Diameter 7 7 2 4 2 4 8 3 10.037] 8 4 5 3 0 [0.041] O 7 8 0 *

o
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1 8
6{0.192(0.154{0.100{0.1850.126{0.126{0.171(0.131|* -*%|0.170|0.149|0.088|0.062{0.227| > 1| 0.174{0.154/0.168]0.108| > "3°"
1 3 2 7 1 9 6 2 8 1 2 2 7 7 7 5 7
50% 0.069(0.075|0.039{0.059|0.099|0.099|0.127|0.108 0 1_59 0.098(0.114|0.095|0.024(0.097 0 1_74 0.141(0.133|0.134(0.124 0 83;82*
Flowering 0 5 5 9 0 0 4 8 '6 1 6 4 3 3 '8 4 7 9 4 |7
0.427|0.380|0.181|0.263|0.416|0.415(0.673(0.628| . ...,|0.392|0.481|0.400|0.087|0.363|  .,,|0.617|0.628|0.574|0.617 §
G2 (oo 73490 ™7 21 ]a|1 "7 ]o0]2]|a|
Flowering P 0.181{0.162|0.094(0.112|0.186|0.186|0.190|0.139 0 2_43 0.179(0.181|0.170|0.057|0.144 0 2_24 0.278(0.184|0.242|0.238|0.8967*
Duration 8 8 8 7 4 0 6 0 '5 4 4 8 7 6 '9 2 4 5 0 *
G0.185 0.196(0.110{0.104|0.193|0.193|0.262(0.172 0 2-56 0.233(0.245|0.187|0.064|0.201 0 2'52 0.262|0.272{0.266|0.268|1.0005*
4 2 5 1 4 1 3 2 '1 6 5 5 8 2 .6 2 6 9 9 *
. . 0.074[0.093|0.043|0.042|0.105/|0.105[0.138(0.125| . ., ,|0.115|0.098|0.125| . ~.,[0.121|. ., |0.129|0.195|0.128|0.103|0.7474*
Field life |P 2 1 4 9 7 7 0 5 0.1744 1 4 3 0.%13 7 O.t49 7 7 5 8 M
0.037/0.030{0.016|0.025|0.037{0.037(0.056|0.043| . ~_,|0.035/0.037|0.041| , ~.|0.034| ~_|0.053|0.051|0.050|0.057(0.9023*
G916799170'2510850'20690'%504401*
Fresh P 0.132|0.150|0.097{0.100{0.172(0.172|0.158/|0.110 0 2_20 0.160|0.170{0.158|0.036|0.141 0 2_00 0.225|0.170|0.259|0.216{0.8316*
Weight 1 6 2 6 8 6 0 6 '1 6 9 4 7 0 '0 9 2 1 3 *
G0.256 0.303(0.175{0.169|0.309|0.308|0.351(0.272 0 3:52 0.303(0.335|0.287|0.063|0.287 0 3:47 0.395|0.377{0.388|0.422|0.9620*
6 4 8 9 3 9 5 8 -8 0 3 1 1 5 -8 3 9 4 7 *
wary - {Pl0.045|0.044(0.01910.0330.053(0.052{0.054/0.041(* 3°°|0.047 0.049|0.043(0.010|0.040|* 3% |0.0760.047]0.074{0.089|* '3*°
Mil2 |5 7]l9 0|9 ]2]4 71996 |3 2 |33 |1
6{0.056(0.070{0.037(0.042(0.073(0.073{0.099|0.068|* 2 °|0.077|0.090|0.074|0.013{0.085| > 2 *|0.100|0.109|0.107|0.098| - O3>
0 2 6 0 2 0 6 8 2 6 2 7 8 8 2 0 3
Residual effect: 0.311 (G) and 0.1864 (P)
Conclusion production. Agronomy Journal 1959;51:515-518.
Path coefficient analysis revealed that yield characters like 2. Kanwar JK, Kumar S. In vitro propagation of Gerbera — a
leaves per plant, leaf area, chlorophyll content, suckers per review. Hort. Sci. (Prague) 2008;35:35-44.
plant, days to first flower opening, duration of flowering, 3. Maji A, Dastidar KKG. Genetic variability and
number of ray florets, length of flower stalk, flower stalk association of characters in gerbera (Gerbera jamesonii).
diameter, field life and fresh weight of flower are contributing Journal of Interac ademicia 2005;9(4):481-486.
directly to number of flowers per plant and selection based on 4. Magar SD, Warade SD, Nalge NA, Nimbalkar CA.
these characters would help in getting enhanced flower yield. Correlation and path analysis studies in Gerbera (Gerbera
Finally, it can be understood from the path analysis of the jamesonii). International Journal of Plant Sciences
flower yield that number of suckers per plant, chlorophyll 2010;5(2):553-555.
content, days to first flower opening, flower stalk length, stalk 5. Misra S, Mandal T, Vanlalruati, Das SK. Correlation and
diameter and field life have indirectly contributed for flower path coefficient analysis for yield contributing parameters
yield in gerbera genotypes. Hence selection for these traits in Spray Chrysanthemum. Journal of Horticulture Letters
will be helpful in increasing cut flower yield in gerbera 2013;3(1):14-16.
genotypes. 6. Nair AS, Shiva KN. Genetic variability, correlation and
path coefficient analysis in gerbera. Journal of
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