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Introduction:
Rose research in India has got tremendous development

which resulted a great achievement for the development of
new varieties (Chadha, 1993; Singh et al. 2000). Roses have
acquired top position in world trade for its attractive colours,
freshness, fragrance etc.  (Pal, 1968, 1991; Singh, 1999). The
available varieties of Rose have created a great
entrepreneurial venture and impact for industrial and value
added products (Singh, 2009). Moreover, export of flowers
and products gained a momentum for earning foreign
exchange in different international markets (Janakiram et
al., 2013, 2013a, Chauhan et al., 1993). In fact, export potential
of commercial varieties increasingly creating a great scope
in floriculture industry in India (Prasad et al. 1998; Swarup
and Bhargava, 1972; Singh, 2009; Jankiram, 2010).

Production of desired quality flowers depends upon
the vegetative and reproductive traits, which contribute
directly and indirectly for developing a new improved seed
variety. Different traits in a correlation and path analysis
may come out indicating its role, positive or negative, for
making improvement (Misra and Saini, 1990, Nair and
Shiva, 2003; Misra et al., 2003). Floribunda roses are more
appealing to minds because of more number of flowers per
bunch (Pal, 1968; Singh and Sharma, 2000). Considering
flower quality of different parameters, present investigations
were taken up to assess the contributing extent of a particular
character for making improvement leading to flower
production in floribunda roses.
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Abstract

Experiments were conducted on 27 floribunda rose genotypes for studying the direct and indirect effect of
different traits in flower development. Path coefficient results revealed positive and direct effect of a parameter
contributing relationship with other characters. Significant effect was found in length of shoot, length of flower bud
and number petals per flower. Vegetative aspects showed positive and direct response to flower development in
floribunda genotypes.
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Materials and Methods:
Twenty seven floribunda genotypes were selected for

plant material for experimental trials. Uniform, healthy one
year old plants were selected and planted in experimental
plots, which were laid out in randomized block design with
three replications at Chandra Shekhar Azad University of
Agriculture and Technology, Kanpur during 2014-15 and
2015-16. Cultural operations and application of nutrients
were made equally to all treated plants to eliminate other
influence. Data were recorded for different characters
following standard experimental procedure and the same
were subjected to statistical analysis with the method as
recommended by De Wey and Lu, 1959. Numerical data
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recorded for different parameters have been presented in
tables for interpretation of results.

Results and Discussion:
The data recorded on various parameters have been

presented in tables 1 and 2 which revealed important results
of the experiment done. Plant height (-3.7286), length of shoot
(-4.8188) and length of leaf (-2.7117) had negative and direct
effect on production of flowers during 2014-15. Positive and
direct effect was also found in length of shoot (0.2474), length
of flower shoot (4.6487), Number of petals per flower (1.0535)
and diameter of petal (0.4193). Similarly Raghava et al. (1992),
Murthy et al. (2011); John et al. and Singh et al. (2017) also
found negative and positive direct and indirect effect in
Chrysanthemums, floribunda roses and Dahlia genotypes,
respectively. Observations on Genotypic path coefficient
revealed positive and direct effect in plant height, diameter
of shoot (2.2605) and diameter of flower shoot (2.4637) in
respect of flower production in different genotypes. Panse

(1957) also found genetical base of quantitative characters
for quality traits.

In next year, diameter of shoot (0.2226), length of flower
shoot, length of flower, number of petals per flower showed
positive and direct effect on number of flower production
during 2014-15. Present findings were in accordance with
the results observed by Panse (1957); Sirohi and Behera
(1999); Singh et al. (2010); Katiyar and Kumar, 2014 and Singh
et al. (2014). Results obtained in twenty seven genotypes of
roses revealed useful findings of direct and indirect effects
of different traits.

Conclusion:
The experiments conducted on floribunda rose

genotypes showed direct and indirect effect of different traits
in flower development. Path coefficient results revealed
positive and direct effect of a parameter contributing
relationship with other characters. Significant effect was

Table 1 : Genotypic path coefficient with number of flowers/plant Vs other characters

Residual Effect - a – 69382708 a – 2014;   b – 2015
b - 62009030

Sl. 
No. 

Characters  Height 
of plant 

Length 
of shoot 

Dia. of 
shoot 

Length 
of leaf 

Length of 
flowering 

shoot 

Dia. of 
flowering 

shoot 

Length of 
flower 

bud 

Dia. of 
flower 

bud 

Weight of 
flowers/ 

flower 

Length 
of 

flower 

No. of 
petals/ 
flower 

Length 
of petal 

Dia. of 
petal 

Genotypic 
correlation  
with no. of 

flower/plant 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 Height of 
plant 

a. 3.7286 -0.3320 -0.6566 -1.6652 1.9284 1.1708 2.9541 1.0480 0.0692 0.3140 0.4420 0.3874 1.1947 -0.1464 
b. 6.5026 0.0732 -2.2634 -3.8107 1.0764 -1.4628 -0.6985 1.5259 -0.9613 -0.6001 0.2253 0.2870 0.1583 0.0518 

2 Length of 
shoot 

a. 0.2569 -4.8188 -0.2827 0.3273 2.5349 0.3356 2.6571 -1.1303 -0.0837 0.0173 0.3657 0.9864 0.2266 0.1124 
b. 1.9250 0.2474 -3.5906 2.1487 -0.1978 -0.4711 0.5311 -1.2607 0.1529 0.3201 0.1320 1.2628 0.0236 0.1620 

3 Dia. of shoot a. -1.0830 -0.6026 2.2605 0.2029 4.0289 0.5970 0.8422 1.3075 -0.1719 0.2975 1.6596 1.2025 -1.7555 -1.1517 
b. -2.3651 -0.1427 6.2226 0.1993 -1.2226 -0.7224 0.6122 -0.5624 -1.1762 0.0318 -0.1466 -1.3714 -0.0313 -0.6747 

4 Length of leaf a. 2.2896 0.5815 -0.1691 -2.7117 -0.5916 0.6713 3.4140 1.6348 0.0250 0.4889 0.8345 0.1519 0.4252 -0.0544 
b. 3.7709 -0.0809 -0.1887 -6.5713 2.7208 -0.5392 -0.8405 2.9273 0.2676 -1.2805 0.2488 -0.3889 0.0552 0.1006 

5 Length of 
flowering 
shoot 

a. 1.2679 2.1541 -1.6060 -0.2829 -5.6708 -0.2404 -0.1609 -0.2964 0.0936 -0.0797 0.8367 0.0532 0.8058 -0.0199 
b. 1.8057 -0.105 -1.6366 -3.8460 4.6487 0.8167 -1.1323 0.5261 0.0671 -0.6947 0.5639 0.0010 -0.1689 0.5089 

6 Dia. of 
flowering 
shoot 

a. -1.7705 -0.6558 0.5473 -0.7383 0.5528 2.4657 2.0204 0.0945 -0.0041 0.1339 0.4752 0.0067 1.4531 -0.3838 
b. 3.3558 0.0411 1.5859 -1.2500 -1.3394 -2.8345 -0.7104 0.1961 -0.1165 -0.2062 0.1706 0.4797 0.1780 -0.4497 

7 Length of 
flower bud 

a. 1.9499 2.2667 -0.3398 1.6389 -0.1615 -0.8819 -5.6488 -0.9346 0.0090 -0.2367 0.8406 0.5375 0.8761 -0.0846 
b. -2.4974 -0.0722 2.0945 3.0367 -2.8999 1.1071 1.8188 0.7069 -3.5590 1.9689 -0.2320 -0.9679 -0.2036 0.3060 

8 Dia. of flower 
bud 

a. 1.9106 -1.9663 1.0670 1.6004 -0.0841 -0.0841 -1.9060 -2.770 -0.0117 -0.2132 1.6655 0.8557 0.9232 -0.0357 
b. -2.6345 0.0828 0.9292 5.1075 -0.6493 0.1476 -0.3414 -3.7663 -0.4023 0.8754 0.0627 0.6365 -0.1940 -0.1540 

9 Weight of 
flowers/ 
flower 

a. -0.8732 1.3645 1.3145 -0.2289 -0.0342 -0.0342 -0.1719 0.1094 0.2955 -0.2239 1.1779 0.7759 -0.2272 0.4048 
b. 1.4448 -0.0087 1.6918 0.4065 0.0721 -0.0763 1.4961 -0.3563 -4.3266 0.7792 0.2954 -1.0421 -0.0976 0.2783 

10 Length of 
flower 

a. 1.7922 0.1272 1.0268 2.0241 -0.5042 -0.5042 -2.0411 -0.9018 0.0920 -0.6549 0.9551 1.0524 0.4839 0.4024 
b. -2.1123 0.0428 0.1072 4.5550 -1.7482 0.3163 1.9385 -1.7848 -1.8250 1.8474 0.548 -1.0730 -0.1041 0.2147 

11 No. of 
petals/ 
flower 

a. -1.1789 -1.2606 -2.6837 -1.6189 0.8382 0.8382 3.3967 3.3004 -0.2490 0.4475 -1.3979 -1.3059 -1.4751 0.2070 
b. -1.3909 -0.0312 0.8658 1.5518 -2.4882 0.4591 0.4020 0.2238 1.2133 -0.0962 -1.0535 -0.0176 0.1893 -0.1367 

12 Length of 
petal 

a. 0.4628 1.5227 0.8708 0.1320 0.0053 0.0053 0.9726 0.7594 0.0735 0.2208 0.5848 -3.1215 0.2855 0.4898 
b. -0.7626 -0.1276 3.4872 -1.0443 -0.0018 0.5556 0.7194 0.9796 -1.8423 0.8099 0.0076 -2.447 -0.0464 0.2869 

13 Dia. of petal a. -1.8899 0.4632 -1.6836 -0.4892 1.5201 1.5201 2.0997 1.0850 0.0285 0.1345 -0.8749 0.3781 -2.3570 -0.4599 
b. 2.4542 0.0139 -0.4648 -0.8652 -1.8725 -1.2094 -0.8831 1.7503 1.0078 -0.4587 -0.4755 0.2706 0.4193 -0.3070 
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Table 2 : Environmental path coefficient with number of flowers/plant Vs other characters

Residual Effect - a – 0.66383015 a – 2014;   b – 2015
b – 0.62913218

Sl. 
No. 

Characters  Height 
of plant 

Length 
of shoot 

Dia. of 
shoot 

Length 
of leaf 

Length of 
flowering 

shoot 

Dia. of 
flowering 

shoot 

Length 
of 

flower 
bud 

Dia. of 
flower 

bud 

Weight of 
flowers/ 

flower 

Length 
of 

flower 

No. of 
petals/ 
flower 

Length 
of petal 

Dia. of 
petal 

Environmental 
correlation  
with no. of 

flower/plant 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 Height of 
plant 

a. 0.3553 0.0057 0.0059 -0.0391 -0.0068 0.0002 0.0087 -0.0025 -0.0636 0.0166 -0.0479 -0.0011 -0.0133 0.2132 
b. 0.0429 -0.0403 -0.0036 -0.0072 0.0158 -0.0244 0.3768 -0.0023 -0.0044 0.0058 -0.0518 0.0090 0.0201 -0.0027 

2 Length of 
shoot 

a. 0.0340 0.0524 0.0070 0.1337 0.0015 -0.0011 -0.0025 0.0018 -0.160 -0.0012 0.0274 -0.0099 -0.0709 -0.1031 
b. 0.0069 -0.2514 -0.0104 -0.0021 0.0055 -0.0130 -0.2760 0.0021 0.0128 -0.0093 0.0115 0.0185 0.0185 -0.2397 

3 Dia. of shoot a. 0.0095 0.0019 -0.2216 0.0935 -0.0017 -0.0012 0.0443 0.0067 -0.0030 0.0049 0.0213 -0.0132 -0.0964 -0.1768 
b. -0.0035 0.0597 0.0438 0.0022 0.0002 -0.0176 -0.0461 0.0003 0.0076 -0.0158 -0.0129 -0.0020 0.0208 0.0367 

4 Length of leaf a. 0.0321 0.0183 0.0478 -0.4330 0.0014 0.0135 0.0217 -0.0059 -0.0008 0.0018 -0.0146 0.0050 0.0836 -0.2149 
b. -0.0032 0.0055 0.0010 0.0970 -0.0046 0.0755 0.0195 0.0104 -0.0005 0.0138 -0.0493 0.0111 -0.0355 0.1407 

5 Length of 
flowering 
shoot 

a. -0.0963 0.0036 0.0153 -0.293 0.0251 0.0125 -0.0193 -0.0014 0.0068 0.0009 0.0327 0.0036 8.0106 -0.0726 
b. -0.0043 0.0088 -0.0001 0.0028 -0.1565 -0.0328 0.0487 -0.0017 -0.0165 -0.0090 0.0521 0.0042 0.0749 -0.0294 

6 Dia. of 
flowering 
shoot 

a. 0.0318 -0.0015 0.0103 -0.0114 0.0012 0.0348 -0.0017 0.0016 0.0021 0.0019 0.0164 0.0014 -0.0791 -0.1045 
b. -0.0033 0.0103 -0.0024 0.0230 0.0162 0.3189 -0.0068 0.0053 0.0078 0.0126 0.0055 0.0068 -0.1130 0.2766 

7 Length of 
flower bud 

a. 0.0082 -0.008 -0.0566 -0.0543 -0.0028 -0.0302 0.1733 0.0006 -0.0775 0.0045 0.0068 -0.0093 -0.0178 0.0297 
b. 0.0053 0.0226 -0.0066 0.0062 -0.0248 -0.0071 0.3064 0.0041 -0.0116 -0.0240 -0.0062 0.0630 -0.0393 0.2880 

8 Dia. of flower 
bud 

a. -0.0345 0.0042 -0.0575 0.0876 0.0013 0.0215 0.0037 0.0260 -0.0221 -0.0221 -0.0046 0.0221 -0.0328 -0.0274 
b. -0.0020 -0.0102 0.0003 0.0198 0.0058 0.0334 0.0245 0.0511 -0.0101 -0.0012 -0.0010 0.0022 0.0180 0.1315 

9 Weight of 
flowers/ 
flower 

a. 0.1213 -0.0051 0.0036 -0.0159 0.0003 -0.0215 -0.0206 0.0022 0.0155 -0.0136 0.0066 -0.0165 0.0492 0.0543 
b. 0.0021 0.0360 -0.0037 0.0006 -0.0288 -0.0277 0.0396 0.0058 -0.0896 -0.0048 0.0261 0.0141 0.0198 -0.0106 

10 Length of 
flower 

a. 0.0540 -0.0017 -0.0096 -0.0857 0.0028 0.0205 0.0071 0.0052 0.1865 0.1092 0.0326 0.0335 -0.0181 0.0292 
b. 0.0019 0.0175 -0.0052 0.0100 0.0105 0.0300 -0.0551 -0.0004 0.0022 0.1332 -0.0073 -0.0315 0.8524 0.0545 

11 No. of petals/ 
flower 

a. 0.0608 -0.0058 0.0169 -0.226 -0.0039 -0.0128 -0.0042 0.0004 -0.0232 0.0126 0.2802 0.0132 0.0721 -0.1705 
b. -0.0137 -0.0177 -0.0035 -0.0290 -0.0501 0.0107 -0.0117 -0.0003 -0.0144 -0.2060 0.1627 0.0146 0.0195 0.0608 

12 Length of 
petal 

a. 0.0037 0.0054 -0.0270 0.0198 -0.0018 0.101 0.0148 0.0053 -0.0044 -0.0330 -0.0342 -0.1083 -0.0482 -0.1750 
b. 0.0028 -0.0342 -0.0007 0.0079 -0.0048 0.0158 0.1416 0.0008 -0.0093 -0.0307 0.0174 0.1364 -0.0942 0.1489 

13 Dia. of petal a. 0.0142 0.0142 -0.0727 0.1222 0.0109 0.0037 0.0104 0.0296 0.0282 0.0067 0.0682 0.0176 -0.2962 -0.1759 
b. 0.0024 0.0130 -0.0025 0.0096 0.0326 0.1038 0.0325 -0.0027 0.0049 0.0194 -0.0080 0.0358 -0.3592 0.1230 

 

found in length of shoot, length of flower bud and number
petals per flower. Vegetative aspects showed positive and
direct response to flower development in floribunda
genotypes.
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