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Short Communication

Phenotypic stability in tartary buckwheat [Fagopyrum tataricum
(L.) Gaertn.] under dry temperate condition of Himachal Pradesh
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Buckwheat [Fagopyrum tataricum (L.) Gaertn.] is an
important catch crop of high altitude, dry temperate
regions of Himachal Pradesh, which is cultivated after
green pea (Pisum sativum L.). The average yield and
sowing time of this crop varies according to
environmental conditions from one agricultural situation
to another even within the same climatic zone. Hence,
stability analysis was carried out among 14 genotypes
of tartary buckwheat for identifying stable and high
yielding genotypes suitable for dry temperate region of
Himachal Pradesh.

The experiment was conducted with 14 genotypes
of tartary buckwheat during the summer season having
almost same date of sowing for four years (1998-2001)
at CSK HPKV, Research Sub-Station, Sangla (78°
15.016 N, 31° 25.941 E) having an altitude of 2680m
(amsl). The experiment was laid out in Randomized
Block Design with three replications. Each plot had 5
rows of 2m length with row-to-row and plant-to-plant
spacing of 30 cm and 5 cm, respectively. Recommended
cultural practices were followed to raise the crop. The
data on seed yield (g/ha), days to 50% flowering and
days to maturity were recorded on plot basis, whereas,
10 random plants in each plot were taken to record
100-seed weight (g), plant height (cm) and
branches/plant. Stability analysis was carried out as
per Eberhart and Russell (1). .

Pooled analysis of variance (Table 1) indicated
significant differences among the genotypes and the
environments for all the traits except 100 seed weight
suggesting the presence of variability both among the
genotypes and the environments. The mean squares
for genotype x environment interaction effects were
significant for all the traits, indicating differential response
of genotypes to different environments. The results are
in accordance with the findings of earlier workers [2,
3], who however, reported g x e interaction for these
traits (except days to 50% flowering and 100-seed
weight) in Fagopyrum esculentum Moench. High and
significant mean squares due to environment (linear)
indicated considerable differences among environments

and their predominant effects on all the traits. Significant
pooled deviations for these traits further revealed the
importance of non-linear component in the manifestation
of g x e interaction. Significant linear component against
pooled deviation for seed yield; days to maturity and
branches/plant showed that the major component for
differences in stability was due to the linear regression
and the performance can be predicted with some
reliance under different environments. The non-significant
effects of genotype x environment interaction (linear)
against pooled deviation indicated that a reliable
predictions of g x e interaction cannot be made for
days to 50% flowering, 100 seed weight and plant
height. However, for the unpredictable traits, prediction
can be made on considering stability parameters of
individual genotype (4).

Estimates of stability parameters (Table 2) revealed
that 2 genotypes for seed yield (KBB 3 and Khaldo),
7 for plant height (Sangla B1, BWC 3, Himpriya, BWC
14, Khaldo, IC 18869 and IC 18889), 6 for 100-seed
weight (Sangla B1, BWC 14, Khaldo, Whitechabru, KBB
3 and Kalachabru), and 4 genotypes for branches/plant
(BWC 14, Sangla B1, Padhey and VHC 26) had above
mean performance (xj), average regression coefficient
(b = 1) and least deviation from regression coefficient
(S2d = 0), which indicated these genotypes to be stable
in their performance. For days to maturity, 3 genotrypes
(Whitechabru, BWC 3 and Sobrash) and for days to
50% flowering, 5 genotypes (KBB 3, Whitechabru,
Khaldo, BWC 14 and BWC 3) were found early with
average regression coefficient (b = 1) and least deviation
from regression coefficient (S2d = 0), thus observed to
be stable genotypes for these traits. Although, ‘Sangla
B1’ exhibited highest seed yield and average regression
coefficient (b = 1) it did not possess least deviation
from regression (S2 d = 0), and thus observed to be
unstable genotype.

On the basis of performance and stability
parameters it was concluded that the two genotypes
viz., ‘'KBB 3’ and ‘Khaldo’ had above mean performance,
average regression coefficient (b = 1) and least deviation
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Table 1. Pooled analysis of variance (mean squares) for different traits in buckwheat

Source df Seed yield Days to days to Plant 100-seed  Branches/
50% maturity height weight plant
flowering
Genptypes 13 8855 4263 480.29° 197.53 0.10" 0.72°
Environments 3 12593 949.38° 13132 802.92° 0.06 2.30°
Genotype x Environment 39 22.20° 16.05 " 31,957 178587  0.02" 026"
Pooled error 104 1.38 275 2.22 94.11 0.01 0.06
Environment + (Genotype x Environment) 42 29619 8272%  123.47% 223.18%  0.03 0.41
Environment (iinear) 1 377.80% 2848.17% 3939.91%  240880%  0.19% 6.90%
Genotype x Environment (linear) 13 34.07% 21.29 32.05% 62.41 0.02 0.43%
Pooled deviation 28 15.10%  1247%%  2061%%  21976%%  0.02% 0.17%8
pooled error MSS for testing pooled deviation 104 0.46 0.91 0.74 31.37 0.004 0.02

$$ Significant against pooled error MSS at P = 0.05; $ Significant against pooled deviation at P = 0.05; **Significant against pooled error
at P = 0.05; *Significant against genotype x environment interaction at P = 0.05

Table 2. Estimates of stability parameters for different traits in buckwheat

Genotype Seed vyield Days to 50% flowering Days to maturity Plant height 100-seed weight Branches/plant
X biSe S%i  Xi  bitSe S°di X bi#Se S%di X bitSe S’ X bitSe S°di X b#Se S di
SanglaB1 2542 -033r 11.28 63.25 134+ 13.63 112.92 0.63+ 2835 13839 171x -—2827 275 -045x 002 465 099+ 004
0.74 0.26 0.32 0.14 1.24 0.35
KBB 3 21.08 -009 263 5950 077+ 1.32 11342 052+ 874 11745 075t -1835 260 096+ 000 440 061+ 000
+0.37 0.10 0.18 0.28 0.62 . 020
BWC 14  17.41 0122 2701 6417 1.15+ 6.87 12258 1.19+ 111.62° 131,62 092+ 19504 265 149+ 004 523 171+ 001
1.13 0.20 0.63 . 1.15 1.75 0.27
Khaldo 19.01 014 186 6292 091+ 177 119.17 0.91 4747 12073 197t 17154 264 173t 003 509 007+ 052
0.33 0.11 0.41 1.09 . 1.64 1.05
Whitechabru 21.84 0.22+ 2518 62.25 052+ 342 11658 069+ 030 116.88 -0.10+ 364.94 264 232t 000 436 112t 004
1.09 . 0.15 0.06 . 1.52 0.62 0.35
Kalachabru 16.41 059+ 522 6450 111z 11.89° 119.50 1.00+ 36.83 12470 1.98+ 15528 250 135t 001 426 0.80+ 0.03
0.51 0.25 0.36 1.04 1.07 ) 0.32
BWC 3 2075 086+ 27.63 6267 065t 518 116.67 0.56 —0.35 13503 1.07+ 7215 251 -0.33t 006 442 144t 0.03
1.14 0.17 20 ] 0.77 2.15 0.33
Padhey 16.04 041+ 887 6508 1.6+ 17.02° 111.33 1.31x 1360 117.60 0.67+ 4343 242 -233+ 001 464 -069+ 008
0.66 0.30 0.22 0.66 . 1.07 0.46 )
Sobrash  13.24 0.90+ 1071 66.08 077+ 506 12200 098t 568 127.99 018+ 52080 243 081x 001 470 096+ 0.19
0.72 0.17 0.15 3.21 1.07 ) 0.65
Himpriya ~ 12.41 216+ 16.99 71,50 1.25+ 34.42° 14258 102+ 888 13214 057+ 27.00 249 1.62+ 0.04 417 282+ 033
0.90 . 0.42 . 0.18 0.58 1.86 0.85
PRB 1179 314+ 19.13° 68.75 1.75x 17.23 13975 1.20t 2060 126.68 1.11+ 1066.91° 228 270+ 001 435 117+ -0.02
9001-1 0.96 . 0.30 0.27 2.53 1.07 0.10
VHC 26 1310 099+ 20.04 6567 1.05+ 1.80 13217 177+ 101.65 11753 1.16% 12012 246 246z 002 455 115t 0.08
0.98 0.12 0.60 0.94 1.39 0.44
IC 18869  10.03 1.89+ 249 6858 076t 29.73° 139.08 1.04+ 1465 12962 1.1+ -2221 231 003t 000 367 222t 015
0.37 . 0.39 ) 0.23 0.23 0.62 0.59
IC 18889  10.99 3.01+ 2599 69.17 0.81x 1248 139.50 1.08+ 6.18° 128.34 089+ -31.02 217 163t 001 381 -036z 058
1.11 0.26 0.16 0.04 1.24 1.10
G.mean 16.39 65.29 125.16 126.72 2.49 4.45
SE (m) = 2.24 2.04 3.14 8.56 0.09 0.24
SE (b) = 0.75 0.25 0.32 1.13 1.30 0.58
‘P=0.05
from regression (S2d = 0) for atleast one yield 3. Dhiman K. C., Chahota R. K. and Kapila R. K. 2002.
contributing trait along with seed yield and therefore, Phenotypic stability in buckwheat (Fagopyrum esculentum
may be recommended for large-scale cultivation in high Moench.) in dry temperate region of north-western
. . . Himalayas. Indian J. Genet., 62: 257-258.
hills of dry temperate region of Himachal Pradesh.
4. Singh J. V,, Paroda R. S., Arora R. N. and Saini M. L.

References

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

2. Panwar K. S., Sood V. K., Mittal R. K. and Sagwal J. C.
1996. Phenotypic stability in buckwheat (Fagopyrum
esculentum). Indian J. Agric. Sci., 66: 105-108.

1991. Stability analysis for green and dry fodder yield in
cluster bean. Indian J. Genet., 51: 345-348.



