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A field experiment was conducted to know the production potential of buckwheat
(Fagopyrum esculentum Moench) as influenced by genotypes and fertilizer levels in
Northern Transition Zone of Karnataka was carried out at Main Agriculture Research
Station, University of Agricultural Sciences, Dharwad, Karnataka during kharif 2017. The
experiment was laid out in split plot design with three replications comprising of twenty-
four treatment combinations. The treatment includes two genotypes viz., G;: 1C-79147 and
G,: PRB-1 as main plots with twelve fertilizer levels (N: P,Os: K,O kg ha‘l) viz., Fy: 20:
10: 0, F,: 20: 10: 10, F5: 20: 20: 0, F4: 20: 20: 10, Fs: 40: 10: 0, Fg: 40: 10: 10, F;: 40: 20:
0, Fg: 40: 20: 10, Fg: 60: 10: 0, Fyo: 60: 10: 10, F1q: 60: 20: 0, Fy,: 60: 20: 10 as subplots.
The results revealed that genotype 1C-79147 recorded significantly higher seed yield (8.07
q ha'). Among the fertilizer levels, application of 60: 20: 10 kg N: P,Os: K,0 kg ha™ was
recorded significantly higher seed (8.47 q ha™) and straw yield (19.23 q ha™). The
genotype 1C-79147 with application of 60: 20: 10 kg N: P,Os: K,O kg ha™ recorded
significantly higher seed yield (9.43 g ha™*) and yield attributes viz., number of clusters per
plant (7.21), seeds per cluster (10.17), 1000 seed weight (25.71 g),as well as net returns (3
30,090 ha™) and BC ratio (3.11), which was on par with application of F1o and Fy; fertilizer
levels along with 1C-79147 genotype. PRB-1 genotype with 60: 20: 10 kg N: P,0s: K,O kg
ha™ fertility level recorded significantly higher straw yield (17.01 q ha™) and growth
attributes viz., plant height (102.6 cm), total dry matter production per plant (8.55 g), LAI
(2.15) and number of branches per plant (9.64) at harvest, which was on par with PRB-1
genotype along with F.o and Fy, fertility levels as compared to other interactions.

Introduction

Common buckwheat (Fagopyrum esculentum
Moench) is herbaceous erect annual plant with
diploid chromosome number (2n=16). It
belongs to the family polygonaceae.
Buckwheat is one of the most important

pseudo cereal crops of the mountain region
widely cultivated in the middle and higher
Himalayas between 1800 to 4500 m from
MSL during kharif season. Buckwheat is
originated in temperate Central Asia.
Buckwheat is mainly cultivated in the
temperate zones of the Northern hemisphere
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(Oshini, 2004), especially in Russia. It is also
grown in USA, Canada, France, Germany,
U.K., Denmark, Poland, Holland, Sweden,
Australia, Bulgaria, Romania, Italy, Japan,
South Africa, Brazil, China, South Korea,
Nepal and Bhutan.

In India, it is a traditional crop of the high
altitudes of Himalayan region having
multifarious utility. It is cultivated by the poor
farmers as a food grain crop and ensured
livelihood and nutritional security of
thousands of marginal farmers residing in
difficult and remote areas far away from
assured public food distribution system and it
is known by its various vernacular names such
as ogal, phaphar and kuttu.

Production and management of every crop,
genotype and fertilizer levels are play very
important role. Every genotype has its own
capacity for better-use of nutrient, light,
temperature,  precipitation and  other
production factors. Fertilizer levels are very
important in buckwheat for better crop growth
and translocation of photosynthates from
source to sink which is very important for the
development of economic part and to achieve
higher yield by producing more branches,
because it does not have tillering capacity as
like other cereals. Buckwheat is highly
responsive to applied and initial nitrogen and
phosphorus content of the soil.

Materials and Methods

The field experiment on
development of buckwheat (Fagopyrum
esculentum Moench) as influenced by
genotypes and fertilizer levels was carried out
at Main Agriculture Research Station,
Dharwad, Karnataka during kharif 2017. The
experimental field is located between at
15°29° N latitude, 74%59° E longitude at an
altitude of 689 m above mean sea level and it
comes under Northern Transition Agro-

growth and

climatic Zone (Zone-8) of Karnataka. The
experiment was laid in split-plot design with
three replications comprising of twenty-four
treatment combinations. The treatments
include two genotypes viz., G;: 1C-79147 and
G,: PRB-1 as main plots with twelve fertilizer
levels (N: P,Os: KO kg ha) viz., Fy: 20: 10:
0, F2: 20: 10: 10, F3: 20: 20: 0, F4: 20: 20: 10,
Fs: 40: 10: 0, Fg: 40: 10: 10, F7: 40: 20: 0, Fg:
40: 20: 10, Fg: 60: 10: 0, F10: 60: 10: 10, Fy1:
60: 20: 0, F12: 60: 20: 10 as subplots. Soil of
the experimental site was vertisols with soil
pH 7.59 and its nutrient status was low in
available nitrogen (226.35 kg ha™), medium in
available phosphorus (29.52 kg ha™) and high
with available potassium (371.3 kg ha). The
standard procedures are followed to record the
growth and yield observations. Leaf Area
Index (LAI) was calculated by disc method as
suggested by Sestak et al., (1971).

Results and Discussion
Growth parameters

The data on growth attributes viz., plant
height, number of leaves per plant, number of
branches per plant, leaf area, leaf area index,
total dry matter production per plant at harvest
as influenced by buckwheat genotypes,
fertility levels and their interaction effects are
presented in Table 1 and 2.

The genotype PRB-1 recorded significantly
higher plant height (102.6 cm), number of
leaves per plant (27.32), number of branches
per plant (9.64), leaf area (6.45 dm? plant™),
leaf area index (2.15) and total dry matter
production per plant (8.55 g) as compared to
IC-79147 (70.0 cm, 19.71, 6.69, 3.57 dm?
plant™?, 1.19 and 6.85 g respectively) at harvest
stage of buckwheat. Among the fertility levels,
application of 60: 20: 10 N: P,0s: K,0 kg ha™
was recorded significantly higher plant height
(91.1 cm), number of leaves per plant (28.38),
number of branches per plant (10.58), leaf
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area (5.76 dm? plant™), leaf area index (1.92)
and total dry matter production per plant (9.57
g) and which was on par with fertility levels
Fi1, Fio and Fg with respect all above
mentioned growth attributes at harvest as
compared to other fertility levels.

Interaction effects between genotypes and
fertility levels were found significantly
differed with respect all growth attributes of
buckwheat. The genotype PRB-1 recorded
significantly higher growth attributes viz.,
plant height (106.7 cm), number of leaves per
plant (34.03), number of branches per plant
(12.16), leaf area (7.16 dm? plant™), leaf area
index (2.39) and total dry matter production
per plant (10.44 g) along with application of
N: P,Os: K0 at 60: 20: 10 kg ha™, Which was
found on par with interaction effect of G,xFy;
and G,xF1o. The lower growth attributes were
recorded with GixF; interaction. Higher
growth attributes with PRB-1 and fertility
level of 60: 20: 10 N: P,Os: K,0 kg ha™* might
be due the genotype (PRB-1) characters and
long vegetative period (90 days) and it was
highly responsive to the applied and available
resources like moisture, nutrients, sunlight
contributing higher plant height, number of
leaves and branches per plant, leaf area, leaf
area index and total dry matter production per
plant as compared to IC-79147 which matures
early (70 days). Similar results were reprted
by Hulihalli and Shanthaveerayya (2017) and
Christensen et al., (2007),

Yield parameters

The data on yield attributes as influenced by
genotypes, fertilizer levels and their
interaction effects are presented in Table 3.

Significantly higher vyield attributes viz.,
number of clusters per plant (7.21), number of
seeds per cluster (10.17) and 1000 seed weight
(25.71 g) were recorded with 1C-79147
genotype as compared to PRB-1 (4.76, 5.79

and 19.97 g respectively). Among the fertility
levels application of 60: 20: 10 N: P,0s: K0
kg ha™* was recorded significantly higher yield
attributes viz., number of clusters per plant
(8.79), number of seeds per cluster (10.53) and
1000 seed weight (27.23 g) over the other
fertility levels. However, it was found on par
with Fp1, Fio and Fg fertilizer levels with
respect to all yield attributes.

Among the interaction effects 1C-79147 along
with application of 60: 20: 10 N: P,0s: K0
kg ha™ was recorded significantly higher yield
attributes namely number of clusters per plant
(10.88), number of seeds per cluster (13.63)
and 1000 seed weight (30.02 g), which was
found on par with interactions of G1xF;; and
G1xF1o. The increase in yield attributes may
be due to better utilization of available
resources and nitrogen which may involve in
energy transformations, activation of enzymes
in carbohydrate metabolism and consequently
greater transloacation and accumuation of
photosynthates into reproductive parts and
also due to genetic potentiality of the genotype
(IC-79147).

This may also attributed to seeds IC-79147
were larger and bolder in size as compared to
PRB-1. Similar results were reported by
Mahata (2016), Hongmei et al., (2003) and
Warchoowa et al., (1991)

Seed yield, straw yield and harvest index

The data on seed yield, straw yield and harvest
index as affected by genotypes, fertilizer
levels and their interaction effects are
presented in Table 4.

Significantly higher seed yield and harvest
index was recorded with IC-79147 genotype
(8.07 q ha™* and 38.43 respectively) than PRB-
1(6.13 q ha™ and 26.76), whereas PRB-1
registered with higher straw yield (17.01 g
ha™) as compared to 1C-79147 (13.11 q ha™).
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Table.1 Growth attributes of buckwheat as influenced by genotypes, fertilizer levels and their interaction effects

Treatments Plant height (cm Number of leaves per plant Number of branches per plant

G G, Mean G G, Mean G G, Mean
64.4 g 97.4b 80.9d 14.07 jk 22.37 e-h 18.22 f 4.36 k 7.07 f-k 5.72e
66.0e-g 98.5b 82.3cd 16.33i-k  24.73d-f  20.53 d-f 4.23k 7.92 e-j 6.07 de
65.7fg 100.1ab 82.9cd 13.87 k 21.23 f-h 17.55 f 5.51 i-k 7.66 e-j 6.59 c-e
66.8d-g 105.4a 86.1bc 14.60 jk 24.07d-g  19.33ef 5.11 jk 7.85 e-j 6.48 c-e
67.8d-g 103.5ab 85.7bc 18.73h-j  2657c-e  22.65cd 5.98 i-k 9.30 a-g 7.64 c-e
69.6¢-g 105.2a 87.4ab 2240e-h  2763cd  25.02bc  6.53gk 9.16 b-g 7.84cd
71.2¢-f 100.0ab 85.6bc 19.27g-i  2543cf 2235ce  6.15h-k 9.59 a-f 7.87 cd
72.5¢c-e 102.5ab 87.5ab 2097 fh  26.27ce 2362b-d  6.68fk 10.20a-e  8.44 bc
73.4cd 105.7a 89.6ab 2320d-h  29.80bc  2650ab  8.44 d-i 11.16a-d  9.80ab
75.1c 102.6ab 88.9ab 2533cf  32.37ab 28.85a 9.08b-h  11.75ac  10.42a
72.5¢c-e 103.2ab 87.9ab 2403d-g  33.33ab 29.18 a 8.94 c-h 11.92 ab 10.55 a
75.5¢ 106.7a 91.1a 23.73 d-g 34.03 a 28.38 a 9.23 b-g 12.16 a 10.58 a
[ Mean (]} 102.6a 19.71b 27.32a 6.69 b 9.64 a
- Genotypes  Fertilizer GxF Genotypes  Fertilizer GxF Genotypes  Fertilizer GxF
(G) levels (F) (G) levels (F) (G) levels (F)
S.Em. + 0.624 1.426 2.016 0.50 1.03 1.46 0.114 0.624 0.883
_
F1: N1P1K; (20: 10: 0) F7: N2P2K; (40: 20: 0)

Gz. PRB-1 F2: N1P1K; (20: 10: 10 Fs: N2P2K; (40: 20: 10)

- N1P2K4 (20 20: 0) Fo: N3P;1Ky (60 10: O)

- N1P2K5 (20 20: 10) Fi0: N3P1K> (60 10: 10)
. N2P1K1 (40 10: 0) F]_]_: N3P2K1 (60 20: O)
- NoP1K> (40 10: 10) Fio: N3PoKs (60 20: 10)
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Table.2 Growth attributes of buckwheat as influenced by genotypes, fertilizer levels and their interaction effects

Treatments Leaf area (dm* plant’ Total dry matter (g plant

G G, Mean G G, Mean G G, Mean
2.80 i 5.78 d 4.29¢ 0.93i 1.93d 1.43d 5349 6.95 c-g 6.15d
2.85i 5.86 d 4.36¢ 0.95 i 1.95d 1.45d 6.08 e-g 7.08 c-g 6.58d
2.79i 5.71d 4.25e 0.93i 1.90d 1.42d 5.97 fg 7.02 c-g 6.50 d
2.87i 5.85d 4.36¢e 0.96 i 1.95d 1.45d 5.64 ¢ 7.31c-g 6.48 d
3.43h 6.38 ¢ 491d 1.14h 2.13¢ 1.64 ¢ 6.31 d-g 8.12 b-f 7.22d
3.57 gh 6.55 bc 5.06 C 1.19 gh 2.18 bc 1.69 bc 6.52 c-g 8.41 a-d 7.47cd
3.64 ¢ 6.41c 5.03 ¢ 1.21g 2.14c¢ 1.68 bc 6.70 c-g 8.64a-c  7.67 b-d
3.689 6.62 b 5.15¢ 1.239 2.21b 1.72b 7.06 c-g 835ae  7.71b-d
4.18 f 7.06 a 5.62b 1.39f 2.35a 1.87a 7.38 c-g 10.15ab  8.76 ac
F 4.25 ef 7.00a 5.63b 1.42 ef 2.33a 1.88a 8.04 b-f 10.01ab  9.02ab
4.39% 7.07a 5.73 ab 1.45¢ 2.36a 191a 8.52 a-d 10.13 ab 9.32a
4.36¢ 7.16a 5.76 a 1.46 ¢ 2.39a 1.92a 8.69 a-c 10.44 a 9.57 a
[ Mean |EEETAS 6.45a 1.19b 2.15a 6.85b 8.55a
- Genotypes  Fertilizer GxF Genotypes  Fertilizer GxF Genotypes  Fertilizer GxF
(G) levels (F) (G) levels (F) (G) levels (F)
| SEm.+ [N 0.042 0.059 0.003 0.014 0.020 0.092 0.481 0.680
T Fertilzerevels(kgha) |
F1: N1P;K; (20: 10: 0) F7: N2P2K; (40: 20: 0)
F2: N1P1K; (20: 10: 10 Fs: N2P2Kj (40: 20: 10)
. F3iNgPsKq(20:20: 0) Fo: N3P1Kj (60: 10: 0)
L FaiNgPoKy(20: 20: 10) F10: NgP1K; (60: 10: 10)
. FsiNgPiKq(40:10:0) F11: N3P2K; (60: 20: 0)
L FeNgPiK(40: 10: 10) F12: N3P2K; (60: 20: 10)
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Table.3 Number clusters per plant, seeds per cluster and test weight of buckwheat as influenced by genotypes, fertilizer levels and
their interaction effects

Gy G, Mean G, G, Mean G, G, Mean
5.14e-h 2.80i 3.97f 5.14e-h 2.80i 3.97f 5.14e-h 2.80i 3.97f
4.92f-h 3.60hi 4.26f 4.92f-h 3.60hi 4.26f 4.92f-h 3.60hi 4.26f
3.68hi 4.57g-i 4.12f 3.68hi 4.57g-i 4.12f 3.68hi 4.57g-i 4.12f
5.30d-h 3.66hi 4.48¢f 5.30d-h 3.66hi 4.48¢f 5.30d-h 3.66hi 4.48¢f
6.96¢-f 4.62¢-i 5.79de 6.96¢-f 4.620-i 5.79de 6.96¢-f 4.620-i 5.79de
7.15c-e 3.54hi 5.35d-f 7.15c-e 3.54hi 5.35d-f 7.15c-e 3.54hi 5.35d-f
6.83c-f 5.31d-h 6.07cd 6.83c-f 5.31d-h 6.07cd 6.83c-f 5.31d-h 6.07cd
7.28cd 4.64g-i 5.96¢d 7.28cd 4.64g-i 5.96¢d 7.28cd 4.64g-i 5.96¢d
9.15ab 6.01d-g 7.58ab 9.15ab 6.01d-g 7.58ab 9.15ab 6.01d-g 7.58ab
8.75bc 5.80d-g 7.27bc 8.75bc 5.80d-g 7.27bc 8.75bc 5.80d-g 7.27bc
10.45ab 5.82d-g 8.14ab 10.45ab 5.82d-g 8.14ab 10.45ab 5.82d-g 8.14ab
10.88a 6.70d-f 8.79 10.88a 6.70d-f 8.79 10.88a 6.70d-f 8.79
7.21a 476 b 7.21a 4.76 b 7.21a 4.76 b

Genotypes  Fertilizer GxF Genotypes  Fertilizer GxF Genotypes  Fertilizer GxF
- (G) levels (F) (G) levels (F) (G) levels (F)
0.159 0.466 0.660 0.279 0.801 1.132 0.379 0.916 1.296
e FrFertilizerlevels(kgha)
F1: N1P1K; (20: 10: 0) F7: N2P2K (40: 20: 0)
F,: N;P;K; (20: 10: 10 Fs: N2P2Kj (40: 20: 10)
L FaNgPsKg(20:20:0) Fo: N3P;Kj (60: 10: 0)
O Fa NsPoK, (20: 20: 10) F10: NsP1K2 (60: 10: 10)
. Fs NP:K;(40:10: 0) F11: NsP2Ky (60: 20: 0)
L FerNgPiKa(40:10:10) F12: N3P2Kj (60: 20: 10)
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Table.4 Seed yield, straw yield and harvest index of buckwheat as influenced by genotypes,
Fertilizer levels and their interaction effects

Gy G, Mean G, G, Mean G, G, Mean
6.33 d-g 4759 5.54 ¢ 9.33 12.96 e-h 11159 40.94a 26.74e-g 33.84a
6.84 b-g 4.92 fg 5.88 bc 10.90 g-i 11.92 f-i 11.41 fg 39.92ab 31.06a-g 35.49a
6.89 b-g 475¢ 5.82 bc 9.82 hi 13.51 d-g 11.66 fg 41.35a 25.88fg 33.62a
7.14 a-g 5.02 fg 6.08 bc 11.80 f-i 12.78e-h 1229 e-f 37.76a-d 28.38d-g 33.07a
8.13 a-d 5.96 d-g 7.05 a-c 13.53 d-g 14.49 c-f 14.01 de 37.62a-d 28.93¢-g 33.28a
8.27 a-d 6.03 d-g 7.15a-c 12.86 e-h 14.05 c-g 13.46 ef 39.29a-c 29.80b-g 34.54a
8.03 a-d 6.11 d-g 7.07 a-c 14.17 c-g 17.09 bc 15.63 cd 36.23a-¢ 26.20e-g 31.22a
8.39 a-d 6.46 c-g 7.43 ab 13.76 c-g 19.85 ab 16.81 bc 37.79-d 24.50g 31.14a
8.86 a-c 7.04 a-g 7.95a 14.05 c-g 21.37a 17.71a-c  38.72a-d 24.71g 31.72a
9.03 ab 7.35 a-f 8.19a 14.59 c-f 22.35a 18.47 ab 38.24a-d 24.71g 31.48a
9.24 ab 7.21 a-f 8.23a 16.67 cd 21.12a 18.89 ab 35.84a-f 25.42g 30.63a
9.43 a 7.51 a-e 8.47 a 15.87 c-e 22.60 a 19.23 a 37.41a-d 24.84fg 31.12a
8.07a 6.13b 13.11b 17.01a 38.43a 26.76 b
- Genotypes  Fertilizer GxF Genotypes  Fertilizer GxF Genotypes  Fertilizer GxF
(G) levels (F) (G) levels (F) (G) levels (F)
0.164 0.616 0.871 0.384 0.888 1.256 0.493 2.370 3.352
e Fertilzerlevels(kgha)
F1: N1P1K; (20: 10: 0) F7: N2P2Kj (40: 20: 0)
F2: N1P;K; (20: 10: 10 Fa: N2P2Kj (40: 20: 10)
- N1P2K4 (20 20: 0) Fo: N3P1Ky (60 10: 0)
- N1P2K5 (20 20: 10) Fi0: N3P1K> (60 10: 10)
- NoP1K1 (40 10: 0) Fi1: N3PoKy (60 20: 0)
- NoP1K5 (40 10: 10) Fio: N3PoKs (60 20: 10)
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Among the fertility levels, application of 60:
20: 10 N: P,0s: K,O kg ha™ was recorded
significantly higher seed and straw yield (8.47
and 19.23 q ha®), which was found on par
with Fi1, Fip and Fy, whereas harvest index
did not differ significantly with respect to
fertility levels.

Among the interaction effects between
genotypes and fertility levels, the genotype
IC-79147 and PRB-1 along with application
of 60: 20: 10 N: P,0s: K,O kg ha™ recorded
significantly higher seed and straw yield (9.43
and 22.60 g ha™ respectively) and which were
on par with GixFy;, GixFi, GixFe and
GoxF11, GoxFy1o, GoxFg interactions for seed
and straw yield respectively. The lower seed
and straw yield were recorded with PRB-1
and 1C-79147 genotypes with fertility level of
20: 10: 0 N: P,Os: K50 kg ha™ (4.75 and 9.33
q ha™ respectively). Higher harvest index was
recorded with 1C-79147 with application of
20: 20: 0 N: P,0s: Ky0 kg ha' (41.35) as
compared to the other interactions.

The higher seed yield may be due to higher
yield attributes viz., number of seeds per
plant, seeds per clusters and test weight and
translocation and accumulation of the
photosynthates to economic part and genetic
characteristic of particular genotype (IC-
79147). Higher straw vyield with PRB-1
genotype was due to the higher growth
parameters namely, plant height, branches per
plant, leaf area, leaf area index and total dry
matter production per plant. Similar results
were reported by Saini and Negi (1998),
Hulihalli and Shanthaveerayya (2017).

Based on the results obtained, it is concluded
that genotype 1C-79147 is very well suited to
Northern Transition Zone of Karnataka with
suitable cultural practices.

Application of 60: 20: 10 kg N: P,0s: K0 ha’
! fertilizer to 1C-79147 genotype is suitable
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for obtaining optimum seed vyield (9.43 g ha
1, with higher net returns (Z 30,090 ha) and
BC ratio (3.11).
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