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Effect of different spacing and planting ratio on seed yield and quality
parameters of chilli (Capsicum annuum L.) hybrid GAVCH 1
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Abstract

An investigation was carried out to find the effect of spacing
and planting ratio on seed yield and quality parameters in
chilli at Main Vegetable Research Station, Anand and
Department of Seed Science and Technology, BACA, AAU,
Anand during Kharif-Rabi season ofthe year 2019-20. Plant
spacing 90 x 60 cm (S,) recorded significantly highest seed
yield per plant (23.98 g), number of fruits per plant (103.13),
germination per cent (95.11 %), seedling root length (4.71
cm), seedling shoot length (4.54 cm), seedling length (9.24
cm), seedling fresh weight (381.3 mg), seedling dry weight
(20.53 mg), seedling vigour index I (879.90) and seedling
vigour index 11 (1954.4). Irrespective of plant spacing, among
the three planting ratios, planting ratio 2:1 (P,) recorded
significantly higher number of fruits per plant (115.58), weight
of fruit (1.018 g), fruit length (9.32 cm) and fruit girth (3.97
cm), number of seeds per fruit (42.16), 1000 seed weight
(5.76 g), seed surface area (8.74 sq. mm), seed yield per plant
(27.54 g), germination (94.67%), seedling root length (4.61
cm), seedling shoot length (4.45 cm) and seedling length
(9.06 cm), seedling fresh weight (384.1 mg), seedling dry
weight (20.81 mg), seedling vigour index I (858.92) and
seedling vigour index II (1971.80). However, significantly
higher fruit to seed ratio (4.77) was found in 3:1 planting
ratio (P,) in seed parent of chilli hybrid.
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Introduction

Chilli (Capsicum annuum L.) also known as hot pepper
belongs to family Solanaceae is one of the most important
spice crops in India. Total area cultivated in India is 752
thousand ha with an annual production of around 2149
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thousand MT with average productivity of 2.86 MT/ha
ofdried chilli and major chilli producing states are Andhra
Pradesh, Karnataka, Telangana, West Bengal,
Maharashtra, Madhya Pradesh, Odisha, Tamil Nadu,
Bihar, Chhattisgarh and Rajasthan. Gujarat occupies an
area of 11.35 thousand ha with production of 22.07
thousand MT and 1.95 MT/ha productivity (Anon 2018).
Chilli is an important source of vitamins A, C and E.
Green chilli fruits contain slightly lesser vitamin C than
the red ones. Fresh green chilli contains more vitamin C
than citrus fruits and fresh red chilli has more vitamin A
than carrot (Osuna-Garcia etal. 1998; Marin et al. 2004).
Chilli is also a rich source of folic acid. Chilli has pleasant
aromatic flavour, pungency and high colouring
substances ‘Oleoresin’. The pungency in chilli is due to
an active principle ‘Capsaicin’. Chilli can be grouped
into an often-cross pollinated crop where cross
pollination is reported up to 63%. Cross-pollination is
done both by the insects and wind. Hybrid seed
production at present is the most commercial venture in
vegetable cultivation as it is giving high income per unit
area. The use of hybrid seed in chilli registered an
increasing trend because of high yield, uniformity and
ultimately profit. Commercial feasibility of chilli hybrid
seed production is always profitable as the value of hybrid
seed will always be 2-3 times higher than the seed
production cost.

Plant spacing is an important factor for determining the
growth, yield and quality of vegetable crop. Reducing
the intra-row spacing of two pepper varieties from 50
cm to 40 cm significantly decreased plant height, number
of fruits and diameter of fruits while total fruit yield per
hectare was conversely increased (Bosland and Votava
2000). Therefore, judicious assessment for the spacing
is most essential to get sufficient nutrients, light and air
for the optimum growth and development of plant.
Another basic requirement in hybrid seed production is
the optimum planting ratio of seed parent (female) to
pollen parent (male) for getting better seed set. Planting
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ratio between female and male parents will decide the
amount of hybrid seed produced and is influenced by
the vigour of the parents (male and female) and especially
the pollen producing ability of the male parent (Venkatesh
et al. 2017). Hence, there is need to standardize the
optimum female to male crossing ratios in pollination
specific to each hybrid combination, based on flowering
habits of the seed parent. Therefore, there is a need to
standardize the techniques for optimum planting ratio
of female to male and plant spacing to increase the
hybrid seed yield with better quality.

Materials and Methods

The investigation was undertaken at Main Vegetable
Research Station, AAU, Anand and Department of Seed
Science and Technology, BACA, AAU, Anand on chilli
hybrid cv. GAVCH 1 during Kharif-Rabi season of the
year 2019-20. The seed material of female and male
parent of chilli hybrid cultivar GAVCH 1 was obtained
from the Main Vegetable Research Station, AAU, Anand.
Seeds of female and male parents were sown separately
on raised nursery bed of 15 to 20 cm height from
ground, in rows 3 to 5 cm apart with 1.2 m width. It
was watered alternately and plant protection measures
were taken regularly as required. The bed was kept weed
free with manual weeding during the nursery period.
Only uniform sized healthy true to type male and female
seedlings of chilli hybrid parents were transplanted on
14™ October, 2019 in three adjacent parental blocks of
the field preferably in the evening time. Seedlings were
planted at different spacing and planting ratio according
to the field layout. Light irrigation was given immediately
after planting to get quick and uniform plant
establishment. Two experiments were conducted in this
investigation. These experiments were conducted in
Randomized Block Design (Factorial) and Completely
Randomized Design (Factorial) in field and laboratory
respectively with three repetitions. Both the field and
laboratory experiment consisted of nine treatment
combinations involving three different spacing viz., S :
60 x 60 cm, S, : 90 x 60 cmand S, : 120 x 60 cm and
three planting ratios (number of female row per male
row) viz., P, : one female row per male row, P, : two
female rows per male row and P, : three female rows
per male row. An isolation of 200 m has been maintained
from other variety of same crop which is planted in
separate block as recommended by the Indian Minimum
Seed Certification Standard.

Each treatment block was covered with net for control
of cross pollination within the treatment blocks. The
days to 50 % flowering was determined by recording
the number of days following transplanting (DAT)
until 50 % of plants in each plot had at least one
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open flower. The matured fruits were harvested at
ripened stage from five tagged plants and number of
fruits per plant was recorded and from that five fruits
were collected randomly from each replication and
further used for measuring fruit weight, fruit length and
fruit girth. From five matured fruits seeds of each fruit
were extracted by manual method. The number of seeds
per fruit was counted by computerised seed counting
machine and average number of seeds per fruit were
recorded. 1000 seed weight were estimated by using
the procedure suggested by ISTA (Anon. 1999). The
fruit to seed ratio was expressed as the total fruit weight
to its total seed weight. The total seed weight was
recorded and later seed weight per plant in grams was
computed as average seed yield per plant. The surface
area of harvested chilli seeds was measured by
INDOSAW seed image analyser and is expressed in units
of sq.mm. The germination test was conducted by
adopting “Top of Paper (TP)” method. 100 seeds in
four replications were taken at random from the seed
lot of each treatment and placed uniformly on
germination paper in a petri dish at temperature of 25
°C and the relative humidity was maintained at 95 +
1%. The final count of germination percentage was
recorded on 14" day of germination test. Final count
was observed on 14™ day and ten normal seedlings were
selected randomly and their root length and shoot length
were measured. To record seedling fresh weight, ten
seedlings were counted and weighed while still moist
and for seedling dry weight weighed seedlings were
placed at 80°C in an oven for 24 h for drying. Thereafter,
the seedlings were removed and cooled in desiccator
for one hour before weighing on an electronic balance.
The seedling vigour index I and II were calculated using
the procedure suggested by Abdul-Baki and Anderson
(1973) and expressed in whole number. The electrical
conductivity of seeds was measured by soaking 1 gram
of the harvested seeds of each treatment in three
replications in 25 ml of distilled water for 24 hours at
room temperature. Later the seeds will be decanted and
volume will be made up to 25 ml by adding distilled
water. The EC of seed leachate will be measured through
electrical conductivity meter and is expressed in dS/m.
(Agrawal and Dadlani 1992). The analysis of variance
and interpretation of data were done as per procedure
given by Steel and Torrie (1960) and Panse and
Sukhatme (1967) for Randomized Block Design
(Factorial) using software developed by Department of
Agriculture statistics, AAU, Anand.

Results and Discussion

Number of fruits per plant, seed yield and seed quality
parameters were influenced by the different spacing and
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planting ratios. The data on seed yield and quality
parameters as influenced by spacing, planting ratios and
their interaction effect are presented in Table 1 & 2.

Effect of different spacing on seed yield parameters:
The results showed that among the three plant spacing,
spacing at 90 x 60 cm (S,) recorded significantly highest
hybrid seed yield per plant (23.98 g) and number of
fruits per plant (103.13). However, all the other attributes
viz., weight of fruit (0.996 g), fruit length (9.18 cm)
and fruit girth (3.89 cm), number of seeds per fruit
(41.08), 1000 seed weight (5.58 g) and seed surface
area (8.00 sq.mm) were numerically higher at 90 x 60
cm (S,) plant spacing in seed parent of chilli hybrid.
However, numerically higher fruit to seed ratio (4.66)
and lower days to 50 % flowering (41.00) were found
at 120 x 60 cm (S,) plant spacing. Plant spacing showed
significant differences for seed quality attributes. Plant
spacing at 60 x 60 cm (S,) recorded significantly higher
germination per cent (95.11 %), seedling root length
(4.71 cm), seedling shoot length (4.54 cm), seedling
length (9.24 cm), seedling fresh weight (381.3 mg),
seedling dry weight (20.53 mg), seedling vigour index [
(879.90) and seedling vigour index II (1954.4) whereas
EC (1.10 dS/m) recorded lowest values.

The spacing 90 x 60 cm (S,)) recorded significantly
higher number of fruits per plant. It might be due to the
availability of more feeding area in terms of sufficient

nutrients, moisture and sunlight per plant due to the
low plant density in comparison to plants at closer
spacing. Similar results were observed by Singh et al.
(2018) in okra where the maximum number of fruits
per plant was recorded at the wider plant spacing. The
increase in seed yield per plant in 90 X 60 cm(S,) spacing
may be due to more number of fruits per plant and the
wider spacing facilitated the plants to develop properly
with less inter and intra plant competition for utilizing
the available resources in S, as compared to S, spacing
resulting in higher seed yield per plant. On the other
hand, in higher population density reduced yield per plant
might be attributed to lesser seed yield per plant. Similar
results are also reported by Kamboj and Sharma (2015)
in bell pepper and Revanappa et al. (1997) in chilli. The
increase in germination per cent and other seed quality
parameters at 60 x 60 cm (S,) spacing might be due to
better plants nourishment resulting in proper development
of seed. Similar results are also reported by Harish and
Birdarpatil (2014) in tomato and Singh et al. (2018) in
okra.

Effect of different planting ratio on seed yield
parameters: Irrespective of plant spacing, the result
indicated that among the three planting ratios, planting
ratio 2:1 (two female rows per male row) (P,) recorded
significantly higher number of fruits per plant (115.58),
weight of fruit (1.018 g), fruit length (9.32 cm) and
fruit girth (3.97 cm), number of seeds per fruit (42.16),

Table 1: Effect of spacing and planting ratio on seed yield attributes in seed parent of chilli hybrid GAVCH 1

Treatment Character
Days to S0 Number weight of Fruit fruit Number  Fruitto Seedyield 1000 seed Seed surface
% of fruits  fruit (g) length diameter ofseeds seedratio per plant weight(g) area (sq.mm)
Flowering per plant (cm) (cm) per fruit

Plant spacing (S)
S;-60 % 60 cm 41.11 86.49 0.950 8.94 3.80 37.48 4.64 18.03 5.51 8.00
S;-90 x 60 cm 41.44 103.13 0.996 9.18 3.89 41.08 441 23.40 5.58 8.40
S3- 120 x 60 cm 41.00 95.71 0.985 9.03 3.84 39.21 4.66 21.13 5.56 8.05
S. Em+ 0.41 4.77 0.02 0.13 0.06 1.12 0.12 1.26 0.08 0.27
CD @ 5% NS 14.31 NS NS NS NS NS 3.78 NS NS

Planting ratio (P)
Pi- 1:1 42.00 79.11 0910 8.84 3.75 37.32 430 15.85 5.37 7.73
P>-2:1 40.56 115.58 1.018 9.32 397 42.16 4.65 27.54 5.76 8.84
Ps- 3:1 41.00 90.64 1.003 8.98 3.82 38.30 4.77 19.18 5.51 797
S. Em+ 0.41 4.77 0.02 0.13 0.06 1.12 0.12 1.26 0.08 0.27
CD @ 5% NS 14.31 0.07 0.38 0.18 3.37 0.36 3.78 0.23 0.81

Interaction (S x P)
SiP, 42.33 77.13 0.864 8.65 371 34.85 424 14.12 5.29 7.56
SiP, 39.67 95.73 1.010 9.34 393 41.56 4.79 22.72 5.70 8.50
S|P3 41.33 86.60 0.976 8.83 3.76 36.05 4.90 17.25 5.55 793
SoPy 41.67 84.33 0.935 9.03 3.81 39.64 4.09 18.00 5.36 7.87
SyP, 41.00 131.47 1.033 9.33 4.00 43.35 4.61 31.09 5.78 9.25
S,Ps3 41.67 93.60 1.019 9.18 3.85 40.27 4.54 21.12 5.59 8.07
SsPy 42.00 75.87 0.932 8.84 3.73 37.46 4.57 15.41 5.47 7.76
S5P, 41.00 119.53 1.010 9.30 397 41.56 4.55 28.82 5.79 8.48
S5Ps3 40.00 91.73 1.014 8.94 3.84 38.60 4.88 19.16 5.40 7.92
S. Em+ 0.71 8.27 0.04 0.22 0.10 1.95 0.21 2.18 0.13 047
CD @ 5% NS NS NS NS NS NS NS NS NS NS
CV % 2.98 15.06 6.79 4.34 4.58 8.58 7.98 18.12 4.08 9.98
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Table 2: Effect of spacing and planting ratio on seed quality attributes of chilli hybrid GAVCH 1
Treatment Character
Germinati  Seedling Seedling Seedling Seedling Seedling dry Seedling Seedling Electrical
on (%) root length  shoot length length fresh weight weight (mg)  vigour vigour conductivity
(cm) (cm) (cm) (mg) index I index IT (dS/m)
Plant spacing (S)
Si - 60 x 60 cm 95.11 7.71 4.54 9.24 381.3 20.53 880 1954 1.10
S;-90 x 60 cm 93.78 444 4.15 8.59 3723 19.76 807 1852 1.13
S3 - 120 x 60 cm 91.33 426 4.11 8.37 344.1 18.56 765 1699 1.14
S. Em+ 0.74 0.10 0.10 0.17 9.22 0.39 18.89 40.09 0.03
CD @ 5% 2.19 0.30 0.30 0.50 27.40 1.15 56.13 119.10 NS
Planting ratio (P)
Pi-1:1 91.78 420 4.06 8.26 346.1 18.52 759 1703 1.19
P,-2:1 94.67 4.61 445 9.06 384.1 20.81 859 1972 1.02
P;-3:1 93.78 4.60 428 8.88 367.6 19.51 833 1830 1.16
S. Em+ 0.74 0.10 0.10 0.17 9.22 0.39 18.89 40.09 0.03
CD @ 5% 2.19 0.30 0.30 0.50 27.40 1.15 56.13 119.10 0.07
Interaction (S x P)
SiP 95.33 461 4.08 8.70 334.7 19.70 829 1878 1.15
S,P, 96.67 4.73 497 9.70 409.0 22.20 938 2146 1.01
SiP; 93.33 4.78 4.56 9.34 400.3 19.70 872 1839 1.14
S;P 91.33 4.06 4.00 8.06 360.0 20.07 737 1832 1.20
S,P, 94.00 4.76 430 9.06 391.3 19.87 851 1868 1.01
S,P; 96.00 4.50 4.16 8.66 365.7 19.33 831 1855 1.19
S3Py 88.67 392 4.10 8.02 343.7 15.80 711 1400 1.22
S;P, 93.33 435 4.09 8.43 352.0 20.37 787 1901 1.03
S;P; 92.00 4.53 4.13 8.66 336.7 19.50 797 1796 1.17
S. Em+ 1.28 0.17 0.18 0.29 15.98 0.67 32.73 69.44 0.04
CD @ 5% NS NS NS NS NS 1.98 NS 206.29 NS
CV % 2.37 6.73 7.15 5.78 7.56 5.89 6.94 6.55 6.58

1000 seed weight (5.76 g), seed surface area (8.74 sq.
mm), seed yield per plant (27.54 g) whereas days to 50
% flowering (40.56) was numerically lower. However,
significantly higher fruit to seed ratio (4.77) was found
in 3:1 planting ratio (P,) in seed parent of chilli hybrid.
Planting ratio 2:1 (P,) recorded significantly higher
germination per cent (94.67 %), seedling root length
(4.61 cm), seedling shoot length (4.45 cm) and seedling
length (9.06 cm), seedling fresh weight (384.1 mg),
seedling dry weight (20.81 mg), seedling vigour index [
(858.92) and seedling vigour index II (1971.80)
compared to other planting ratio in seed parent of chilli
hybrid.

The significantly higher number of fruits per plant, fruit
weight, fruit length, fruit girth were recorded in planting
ratio 2:1 might be due to sufficient pollen availability for
fertilization of sterile population of female parent and
the plant population of female line in this ratio was
sufficient enough to produce optimum amount of fruit
as compared to other ratios. An increase in number of
seeds per fruit, 1000 seed weight, seed surface area
and hybrid seed yield in 2:1 planting ratio might be
attributed to the higher load of pollen on stigma and
with a linear increase in quantity of pollen placed on the
stigma. Whereas, in 1:1 ratio, due to insufficient amount
of pollens might not have completely fertilized all the
ovules thus it leads to lower number of seeds per fruit,
1000 seed weight, seed surface area and hybrid seed

yield. These results are in conformity with the findings
of Thakur et al. (2020) in chilli, Khurana et al. (2002)
in chilli and Korat et al. (2018) in brinjal. The increase
in germination per cent and other seed quality parameters
at 2:1 planting ratio may be due to higher reserve found
in the seeds of these ratio. Higher 1000 seed weight
was recorded in this ratio which confirms the higher
seed quality in 2:1 ratio. These results are in agreement
with the findings of Sanjeevkumar et al. (2008) in tomato
and Padmini et al. (2011) in tomato. The effect of
interaction between spacing and planting ratio (S x P)
showed non-significant differences for different spacing
and female to male planting ratio except for seedling
dry weight and seedling vigour index II. The treatment
combination of S P, recorded higher seedling dry weight
(22.20 mg) and seedling vigour index II (2146.0)
compared to other treatment combinations.

Conclusion

Seed production of chilli hybrid GAVCH 1can be
practiced at 2:1 female to male planting ratio which
resulted in higher hybrid seed yield and quality
parameters. Plant spacing 90 x 60 cm proved to be
more effective for obtaining higher number of fruits
per plant, hybrid seed yield and better quality of hybrid
seeds. Therefore, 2:1 planting ratio at 90 x 60 cm plant
spacing may be used for the higher seed yield and quality
of chilli hybrid GAVCH 1 after evaluations over locations
and years.
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T

i @ Bad # 3R iR T SIUTT HT YT IHDT U
iR O AEPI W B dTel Y9Td Bl ST & Igad I
T eIIT BT URTIIGD, I Heoll AU g IR i
s 3R Ureifire favmr, e (o) & w8anT 9 a¥
2019—20 & TRIB—IST A9 & SR fHar 17| 59 g
% IRME ARG AH] B ATHU, AFG G TH-2,
Uler 3fdR 90 x 60 HHI. 7 Walfdrs ufer diem wel @ A
(103.13), 3feHROT TR (95.11 URISA) fGR & S &1 dAd1g
(471 IM) ofGR & WIT B AW (4.54 THL), G B
TS (9.24 WHL), A9 3R BT go (381.3 fwi), §@
3R BT aoi (20.53 FHUT) iR eIfdd gadid—1 (879.90),
SR wfe Gadid—2 (1954.4) IR ufy dier §51 @1 I
(23.98 TT) Bg UR WA dEl @ & P FRUE (3 90T
U # &, U7 U 2:11 W—2) 7 WD ANl R
waifers gfy Wl well @ GAT (115.58), Wl Bl doid
(1.018 UT), WAl B oIF T8 (9.32 FHL) 3R el o gRfey
(3.97 ), uf wer 9ISl B AT (42.16), 1000 S BT
R (5.76 UTH), 41T &1 Ade! &bl (8.74 a¥f L), ufay
U A B SUS (27.54 TTH), JHROT U (94.67), 3R
T s B TS (461 I ), AR B WIE B TS
(4.45 |HL) 3MR 3fgR B TS (9.06 FHL), fFR BT aoA
(384.1 ), I SigR &1 ao ((20.81 fAwm) sigR wifad
Fadia—1 (858.92) AR IR Wi Fadid—2 (1971.80),
ol far T Bl Amed AR R Bd 9 @ @
AU (4.77), R A & 99 ST, 99T AT 34 (.
—3) # ft FHrHr e U AT

References

Abdul-Baki AA and Anderson JE (1973) Vigour determination in
soybean seed by multiple criteria. Crop Sci 13: 630-635.

Agrawal PK and Dadlani M (1992) Techniques in seed science
and technology. South Asian Publisher, New Delhi, 114-
120.

Anonymous (1999) International Rules for Seed Testing. Seed
Science and Technology (supplement Rules) 27: 25-30.

Anonymous (2018) Horticultural statistics at a glance. Horticulture
Statistics Division, http://agricoop.nic.in/sites/defaul/files/
Horticulture%?20Statistics%0at%20%20Glance2018.pdf.

Bosland PW and Votava EJ (2000) Peppers: Vegetable and
Capsicums. Crop Production Science in Horticulture, CAB
International Publishing, Wallingford, England, UK.

Harish S and Biradarpatil NK (2014) Influence of growing
condition, spacing and calcium on seed quality of tomato
(Solanum lycopersicum L.). Progr Hort 46(1): 111-115.

Kamboj NK and Sharma HD (2015) Effect of planting time and

spacing on maturity, quality and seed yield of bell pepper.
Int J Farm Sci 5(3): 60-66.

Khurana DS, Parmar P, Hundal JS and Kanwar JS (2002) Effect
of plant population density and parental row ratio on hybrid
seed production in chilli (Capsicum annuum L). J Res 39(4):
499-503.

Korat V, Patel BR, Kalyanrao and Gohil DP (2018) Effect of
pollination time and crossing ratio on fruit set and seed
yield of brinjal (S melongena L.) hybrid in middle Gujarat.
Veg Sci45(1): 22-26.

Marin A, Ferreres F, Tomés Barberan FA and Gil M (2004)
Characterization and quantization of antioxidant
constituents of sweet pepper (Capsicum annuum L.).
Journal of Agricultural and Food Chemistry 52(12): 3861-
3869.

Osuna-Garcia JA, Wall MW and Waddell CA (1998) Endogenous
levels of tocopherols and ascorbic acid during fruits ripening
of New Mexican-type chilli (Capsicum annuum L.)
cultivars. Journal of Agricultural and Food Chemistry
46(12):5093-5096

Padmini K, Naik LB, Yogeesha HS and Sadashiva AT (2011)
Influence of female to male flower crossing ratios on hybrid
seed yield and quality in tomato (Solanum lycopersicum)
cv. Arka Abhijit. Indian J Agric Sci 81(11): 1074-1077.

Panse VG and Sukhatme PV (1967) Statistical methods of
agricultural workers. 2™ Endorsement, ICAR Publication,
New Delhi, pp 381.

Revanappa, Nalawadi UG and Sheelavatar MN (1997) Effect of
plant population on qualitative and quantitative yield and
net returns in chilli cultivars. Karnataka J Agric Sci 10(4):
1039-1043.

Sanjeevkumar, Vyakaranahal BS, Palled YB, Dharmatti, PR and
Patil MS (2008) Studies on crossing ratio and pollination
time in tomato hybrid seed production (Lycopersicon
esculentum Mill.). Karnataka J Agric Sci 21(1): 30-34.

Singh HM, Mishra US and Mishra TS (2018) Effect of sowing
time and plant spacing on seed production in okra
(Abelmoschus esculentus L.) in Madhya Pradesh. J Krishi
Vigyan 6(2): 78-80.

Steel RGD and Torrie JH (1960) Principles and procedures of
statistics with special reference to the biological sciences.
McGraw Hill, New York, USA.

Thakur N, Vasudevan, SN, Tembhurne BV, Doddagoudar SR and
Patil MG (2020) Effect of planting ratio (Female: Male)
and foliar spray of plant growth regulators on seed yield in
CMS based chilli hybrid UARChH42 (JCH42). Indian J
Hort 77(1): 215-217.

Venkatesh B, Patil SB, Vasudevan SN, Shakunthala NM and
Yadahalli GS (2017) Studies on effect of planting ratio on
plant growth, yield and yield parameters of drought tolerant
pre-released maize hybrid (Zea mays L.). Int J Curr
Microbiol Appl Sci 6(8): 1603-1606.



	14 86860 Revised

