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ABSTRACT 

G X E interaction and stability analysis was carriedout in four environments comprised of two 

different dates of sowing with two different locations for 24 diverse lines of carrot obtained from 

different sources. The analysis of variance for stability analysis revealed that variance for genotype 

x environment interactions was significant for weight of root per plant, length of root, plant top 

height, root laterals and total soluble sugar. The genotypes JDNCT-8, JDNCT-18, JDNCT-36, 

JDNCT-39, JDNCT-40 and Mehsana local-3 were identified as stable for weight of root per plant. The 

genotypes JDNCT-24, JDNCT-34 and JDNCT-35 were found better for favorable environments, among 

these three genotypes JDNCT-34 have the highest average weight of root. 
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Carrot (Daucus carota L.), is an important root 
vegetable root crop worldwide, both economically 
and as a source of provitamine 'A' carotenes. Carrot 
is cultivated in India, China, Malaysia, Indonesia, 
Philippines, European countries, West Africa and 
north-south America. In India the major carrot 
growing states are Uttar Pradesh, Assam, 
Karnataka, Andhra Pradesh, Punjab and Haryana. 
This plant species originated in Afghanistan 
(Matskevitzh, 1929) and spread to the Mediterranean 
region by the tenth to twelfth century and to Europe 
and China in the fourteenth century. Orange carrots 
were first known in the seventeenth century in 
northern Europe. Before that only yellow and purple 
root carrot types were cultivated. The cultivated 
types of this species can be readily crossed with 
wild Daucus carota L., which is distributed 
worldwide. Approximately 80 Daucus species have 
been identified. Almost all species, including carrot, 
are diploid, where n = 7 to 11. The only reported 
interspecific cross with carrot is with Daucus 
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capillifolius, where n = 9 for both species (Simon, 
1993). 

As environment is not static, each organism 
attempts to cope-up with environmental fluctuations 
through individual and population buffering (Cook 
and Johnson, 1968). The stability in productivity 
of a root crop like carrot over the years and 
locations is necessary as it is highly sensitive to 
adaphic factors and environmental fluctuations. 
Therefore, it is important to isolate genotypes 
manifesting low genotype x environment interaction 
in respect to carrot root yield and other important 
characters. 

MATERIALS AND METHODS 

The present research was conducted in four 
environments comprised two different dates of 
sowing with two different locations viz., at Botanical 
Garden, Department of Genetics and Plant Breeding, 
C.P.College of Agriculture, S.D.Agricultural 
University, Sardarkrushinagar and Main Potato 
Research Station, S.D.Agricultural University, 
Sardarkrushinagar Deesa,. during rabi.2011-2012. 
Diverse 24 genotypes were selected from different 
sources for exprementation. Each genotype was 
planted with a spacing of 30 cm between rows and 
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10 cm within row. The experiment was laid out in a 
Randomized Block Design with three replications. 
Observations were recorded for the traits viz., 
number of leaves per plant, petiole length (cm), length 
of root (cm), root diameter (cm), weight of root (g/ 
plant), plant top height (cm), root laterals, core size 
(mm), harvest index (%), root index, total biomass, 
a-carotene contents (µg/g) and total soluble sugar. 
Analysis of variance was performed as per method 
suggested by Snedecor and Cocharan (1937) and 
review by Panse and Sukhatme, (1978). The 
statistical analysis for G x E interaction and stability 
parameters were carried out according to the 
Eberhart and Russell (1966). 

RESULTS AND DISCUSSION: 

The pooled analysis over environments revealed 
the variance due to was significant for nine 
characters out of 13 studied., which include number 
of leaves per plant, petiole length, length of root, 
weight of root, plant top height, core size, harvest 
index, B-carotene and total soluble sugar (Table 1.) 
The value of environmental variance were significant 
for 11 characters. The value of variance due to 
G x E interaction was also significant for seven 
characters (Table 2). These indicated that studied 
genotypes responded differently to array of 
environments and environments also showed 
variation. The mean squares due to G x E 
interactions were significant for length of root, weight 
of root, plant top height, root laterals and total 
soluble sugar while the interactions were 
non-significant for rest of the traits viz., number of 
leaves per plant, petiole length, root diameter, 
core size, harvest index, root index, total biomass 
and B-carotene. Therefore, stability parameters 
were estimated for the characters which 
had significant estimates of G x E interaction. 

On the basis of which stability parameters 
estimates those two genotypes viz., JDNCT-8 and 
JDNCT-35 registered higher mean length of root, 
non-significant value of S°d, and value of 
regression coefficient was less than one, there 
by both were found better for poor environment. 
One genotype (Pusa Ashita) registered higher 
length of root, non significant deviation from 
regression and b,>1. Thus it could be the most 
adapted for favorable environments only. 

The perusal of stability parameters for weight of 
root per plant revealed that six genotypes 
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were stable over range of environments. These 
genotypes registered higher mean weight of 
root, regression coefficient approaching unity and 
non-significant deviation from regression 
(Table 3) and the genotypes were JDNCT-8, 
JDNCT-18, JDNCT-36, JDNCT-39, JDNCT-40 
and Mehsana local-3. Based on unit regression 
coefficient and least deviation from regression, 
twelve genotypes viz., JDNCT-11, JDNCT-13, 
JDNCT-18, JDNCT-27, JDNCT-34, JDNCT-38, 
JDNCT-39, JDNCT-41, JDNCT-42, Mehsana 
local-1, Mehsana local-2 and Mehsana local-3 were 
found stable over wide range of environments for 
plant top height (Table 3) and also registered higher 
mean, regression coefficient close to unity and 
non- significant deviation from regression. The 
stability parameters showed be marked out for the 
characters, which had significant value of only G 
X E (L), otherwise, when both G x E (L) and G X E 
(NL) are significant. These magnitude should be 
considered GxE (L) > G x E (NL). In this regards 
stability parameters should be estimated for the 
characters length for roots, weight of root, plant 
top height and total soluble sugars.There is no 
stand for linear and non linear components of G x 
E interaction. 

For total soluble sugar based on unit regression 
and least deviation from regression coefficient, 
three genotypes JDNCT-22, JDNCT-32 and 
JDNCT-34 were found to be ideally stable over 
large spectrum of environment for total soluble 
sugar. Genotypes viz., JDNCT-11, JDNCT-13, 
JDNCT-14 and JDNCT-18 registered higher mean 
of total soluble sugar, non-significant S°d,and b, 

1 (Table 3), Therefore, these genotypes could 
be considered as well adopted to favorable 
environments. The genotype Mehsana local-1 had 
higher mean, non-significant S°d,and regression 
coefficient less than one, which revealed that the 
said genotype would be well adapted to poor 
environments. 

An overall basis of stability parameters 
(Table 4) revealed that none of the genotypes 
was stable for all the characters. For weight of 
root and other component characters, the 
genotypes JDNCT-8, JDNCT-18, JDNCT-36, 
JDNCT-39, JDNCT-40 and Mehsana local-3 were 
stable across environments. The genotypes 
JDNCT-24, JDNCT-34 and JDNCT-35 were found 
better for favorable environments. 
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Table4 Stable genotypes identified on the basis of 
high mean for weight of root per plant and 
stability parameters 

Genotypes Weight of Stable for 
root per other 

plant traits 

JDNCT-8 94.35 -
JDNCT-18 99.55 3,4+ 

JDNCT-24+ 99.25 -
JDNCT-34+ 125.92 3+ 
JDNCT-35+ 98.03 -
JDNCT-36 94.50 3 

JDNCL-39 101.83 1,2,3+ 

JDNCT-40 99.77 1, 3+ 
Mehsana local-3 98.52 3 

Where, 
+ = Better for favorable environments 
1 = Length of root 
2 = Plant top height 
3 = Root laterals 
4 = Total soluble sugar 

REFERENCES 

Cook, S.A. and M.P. Johnson, 1968. Adaption to 
heterogenous environments. I. Variation in 
heterophylly in Ranunculus flammula L. 
Evolution 22: 496-516. 

Eberhart, S.A. and W.A.,Russell, 1966. Stability 
parameters for comparing varieties. Crop 
Science 6: 36-40. 

Mastokeritch, V.I. 1929. The carrot of Afghanistan (in 
Russian, English Summary). Trudy Prikl. 
Botany 20: 517-562. 

Panse, V.G. and P.V. Sukhatme, 1978. Statistical 
methods for agricultural workers (II Edn.). 
I.C.A.R. Publication, New Delhi. 

Snedecor, George W. and Cochran, William G. 1937, 
Statistical Methods, First, Edition, Iowa State 
University Press. 

Simon, P.W. 1993. Carrot, Daucus carota L. In 
"Genetic Improvement of Vegetable Crops' 
(ed, G.kalloo,B.O. Bergh), Pergam on press, 
oxford, U.K., pp. 479-484. 


