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("Abstract: The field experiment was conducted at Instructional Farm of college of Agriculture (CAU-)), Kyrdemkulai, Meghalaya (25°74' N latitude, 91°81" E longitude and 700
meter above mean sea level) in split plot design involving three land configuration (Flat bed (FB), Furrow irrigated raised bed (FIRB) and ridges and furrow (RF) as main plot and
four maize varieties (RCM-76, RCM-75, DA-61-A and RCM 1-2) as sub-plot treatments in kharif season of 2020-21.Result showed that, ridges and furrow found superior in terms
of survival of plant as well as dry matter production for all four varieties tested. Increase in dry matter at in RF was 1.1-2.6 g/plant for shoot, 0.4-0.9 g/plant for root, 0.1-0.4 g/plant
for leaf, 0.3-0.5 glplant for tassel and 3.0-6.9 g/plant for cob over other land configurations. Maize variety DA-61-A and RCM-76 grown in RF found superior in survival and plant
producing cods and tassel with survival of 64.9-65.5 % plant population at harvest; while 49.1-53.4 % and 33.3-36.2 % plant produce tassel and cobs, respectively. For dry matter
production, RCM-76 sown in RF found superior 0.6-2.6g/plant and 1.0 -10.6 g/plant higher dry matter than rest of varieties grown in same land configuration at 60 DAS and at

harvest, respectively.
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Introduction

The maize (Zea mays) is a promising cereal known for its higher productivity,
capacity to cater the need of animal feed, high diversity of uses, wider adoptability
and short growing season, higher nutrient requirement and responsiveness to
nutrient application. Besides that, crop is also known for its higher sensitivity to
water stress, nutrient stress and different biotic stresses. The crop is grown in
India with on 9.9 million ha. area with production of 31.5 million tonnes in 2020-21;
while in Meghalaya maize occupies second position in area occupied after rice
with 18,152 ha area producing 41,624 metric tonne of maize grain. The
productivity of maize in Meghalaya (2293 kg/ha)[1] is below national average
productivity of 3195 kg/ha (2020-21).The different constraints and condition
offered by soil and climatic condition in state for maize cultivation are soil
topography and relief, soil acidity, soil depth, soil erosion, washing out of manure,
higher rainfall and difficulty in implementation of modem agrochemical based
production system. Besides that, maize is cultivated mainly under organic
production system making it difficult to meet the nutrient need of crop to attend the
desired productivity level due to low and variable nutrient content in manure as
well as difficulty in accounting nutrient added. Hence, managing these conditions
and constraints is needed to providing expected soil and climatic conditions
suitable for crop growth and making the desired use of applied input for enhancing
growth and productivity. The variation in space dimension across state can be
explained rainfall varies from 2119 to 6019 mm [2], soil organic matter (varies from
1.0 % to 5.5 %) [3] and altitude (varies from 300 to 2000 m) [4]. In this regards,
study of intervention for managing above mentioned constraints is at most
important in state with significant variability of soil and climatic condition cross
region and even district of state too.

Different practice such as land configuration, sowing time, varietal selection and
selection of area has potential to crab these adverse effects and their potential
need to be quantified.

Besides reducing effect of natural stresses on crop performance these options are
also contributes significantly for improving crop productivity. Choudhary (2016) [5]
reported that, increasing grain yield of maize in ridges and furrow along with more
efficient use of rain water; while variations in grain yield across different land
configuration was shown by Halli and Angadi (2019) [6]. The sowing time in non-
monitory input in production system of any crop and its significance is more in
rainfaed agriculture; while in Meghalaya the sowing time selection is important to
avoid the excess water stress as well as reducing the impact of rainfall on
pollination, fertilization and damage to grain during maturity. The varieties have
their different genetic potential and also respond differently to stresses. The
variation in yield level of different maize varieties under organic farming faming
system and their tolerance to different stress in high rainfall condition was reported
by Layek, et al, (2016) [7] and Ramkrushna, ef al., (2018) [8]. Considering
variable response of varieties and land configuration to different stresses, a field
experiment was planned for evaluating the maize varieties under different land
configuration under organic mode in late planting conditions.

Material and methods

The field experiment was conducted at Instructional Farm of College of Agriculture
(CAU-I), Kyrdemkulai, Meghalaya (25°74' N latitude, 91°81’ E longitude and 700
meter above mean sea level) during kharif season of 2020-21 in order to study the
effect of land configuration on performance of four maize varieties in late planting
condition under organic production system. The experiment was conducted in split
plot design involving three land configuration (Flat bed, Furrow irrigated raised bed
and ridges and furrow) as main plot and four maize varieties (RCM-76, RCM-75,
DA-61-A and RCM 1-2) as sub-plot treatments. All treatments were replicated
trice. The climate of selected area is subtropical with average seasonal (June to
September) and annual rainfall of 1424.1 mm and 2119.3 mm, respectively.
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Table-1 Influence of land configuration on survival and plant height of maize varieties

Treatments Plant population (No

Ridges and furrow

RCM-76 57 44 37 25

RCM-75 55 43 37 24

DA-61-A 58 46 38 28

RCM 1-2 55 41 35 22

Mean 56.3 435 36.8 248
Furrow irrigated raised bed

RCM-76 48 41 37 21

RCM-75 48 41 34 19

DA-61-A 51 43 37 25

RCM 1-2 47 40 35 21

Mean 48.5 413 35.8 215
Flat bed

RCM-76 47 42 35 26

RCM-75 48 41 34 20

DA-61-A 50 43 37 23

RCM 1-2 45 38 35 21

Mean 475 41.0 35.3 225
LSD (P=0.05)

Land Configuration 1.30 1.40 1.56 2.09
Varieties 1.72 1.76 2.25 1.57

Land Configuration x Varieties 2.99 3.05 3.91 2.71

Treatment 30DAS 60

Ridges and furrow

RCM-76 18.7 32.3
RCM-75 18.7 31.7
DA-61-A 17.0 30.0
RCM 1-2 15.0 29.7
Mean 174 309
Furrow irrigated raised bed

RCM-76 18.3 29.7
RCM-75 173 29.3
DA-61-A 16.0 27.3
RCM 1-2 143 25.7
Mean 16.5 28.0
Flat bed

RCM-76 18.3 21.7
RCM-75 173 29.7
DA-61-A 16.7 253
RCM 1-2 143 25.0
Mean 16.7 26.9
LSD (P=0.05)

Land Configuration 2.06 2.39
Varieties 0.89 1.94
Land Configuration x Varieties 1.55 3.35

The land cleared off from forest vegetation in 2019 and sown with oat (Avena
sativa) in rabi season of 2019. The field was prepared by giving two pass of power
fillers followed by collection of stubbles. After field preparation, ridges and furrow
were prepared by keeping 50 cm spacing between centres of ridges; while raised
bed were prepared to occupy two rows of maize followed by furrow of 30 cm width
and 15 cm depth. For flat bed no any arrangement was made except bund on all
side of the plot. The rate of manure application was decided by considering
nitrogen requirement of 120 kg/ha as 100 % recommended rate of nitrogen
application. The Pongamia cake is used as a source of manure and nitrogen
content in it was 2.5 % N. The entire quantity of manure was applied below the
seed manually by making a shallow depressing using row maker one day before
the sowing. Sowing was done on 24 and 25" June, 2020 by dibbling 1-2 seeds at
spacing 50x20 cm in all land configurations. Gap filling was done twice at 10 and
15 DAS. The field was weeded two time 25 and 45 days after sowing (DAS) and
no any irrigation was given. For management of fall army worm, cultural practices
such as hand picking, application of mud/soil inside whorls in early growth stage
and spraying of neem seed kernel extract was done was done. Plant population
count was taken at three times at 30 days interval for entire plot; while plants with
cob and tassel were counted at 60 DAS and at harvest. Plant height measured by

Plant with tassel (No.

30DAS | 60DAS 60 DAS 60 DAS 30 DAS | 60DAS

Table-2 Effect of land configuration on dry matter accumulation and partitioning (at harvest) (g/plant) in maize varieties

Plant with cobs (No. Plant height (cm

28 12 19 104.0 169.3 208.0
27 11 18 100.7 163.0 207.0
31 13 21 94.0 161.0 198.0
25 9 16 92.0 160.0 192.0
278 113 18.5 97.7 163.3 201.3
25 12 16 101.0 142.7 193.0
24 10 16 98.3 138.0 194.3
29 10 19 94.3 135.7 186.7
22 9 13 90.7 132.3 183.7
25.0 10.3 16.0 96.1 137.2 189.4
27 11 18 97.0 135.3 187.3
24 8 14 88.7 133.0 177.3
26 9 16 85.7 134.0 170.3
22 8 13 84.3 132.0 170.7
24.8 9.0 153 88.9 133.6 176.4
1.78 1.26 1.48 2.78 2.80 1.99
1.44 1.72 1.74 3 3.19 4.10
249 2.98 3.02 5.39 5.53 7.1

At Harvest

219 61 942 559 199 953
216 60 940 554 194 @ 943
19.2 54 902 500 173 853
19.0 53 922 495 167 @ 847
204 57 93 527 1.8 89.9
20.2 55 938 516 162 883
19.7 54 933 507 155 @ 867
18.9 52 881 486 145 833
18.5 51 939 479 137 @ 823
193 53 92 497 1.5 85.2
18.6 51 902 479 140 820
18.2 49 894 467 136 803
174 47 881 448 127 770
16.8 46 884 438 120 753
178 48 89 458 1.3 78.7
032 013 010 0.72 0.03 1.1
054 015 027 138 004 238
093 026 048 240 008 413

taking height of topmost leaf at 30 and 60 DAS and height of tassel at harvest.
Above ground dry matter accumulation was measured by sun drying followed by
oven drying at 60 + 2°C temperature till constant weight achieved. At harvest, dry
matter portioning was recorded by measuring the weight of stem, leaf, rot, tassel
and cob. The statistical significance among applied treatments were studied using
the F-test and least significant difference (LSD) values (P = 0.05).

Results and discussion

Plant survival in different stresses

The survival of plants was affected significantly due to land configuration with
highest population in ridges and furrow and found significantly higher than both
furrow irrigated raised bed and flatbed planting. At 30 DAS, plant population was
higher than expected due to germination of seeds both sown at gap filling and late
germination of seed sown at sowing; while mortality of seedling due to picking by
bird, eating by insects and uprooting of seedling due to heavy rainfall leads to
decrease in plant population. The decrease in plant population was higher from 60
DAS to at harvest and this decrease was 6-8 plantha, 4-7 plantha and 3-7
plant’ha, respectively for ridges and furrow, furrow irrigated raised bed and flat
bed. Out of total plant survived 75.5 % plants produce tassel;
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while 50.3 % plant produce cob in case of ridges and furrow; while same for
flatbed was 70.3 % plants with tassel; while 43.3 % plant produce cob. Delay in
planting, rainfall effect on pollination and fertilization as well as nutrient
deficiencies are the possible reasons for non-bearing of cobs. Variation in cob
production capacity due to fertility addition was reported by Choudhary and
Suresh Kuamr (2013) [9]; while Tian, et al., (2019) [10] reported adverse effect
excess water stress on different growth stages of maize as well as on grain filling
and grain weight. Performance of varieties in terms of their survival and production
of tassel and cod differ across land configuration indicated by significance
interaction effect between land configuration and varieties. DA-61-A grown in
ridges and furrow recorded significantly higher values for plant population at 30
DAS, plants with tassel at 60 DAS and plant with cods both at 60 DAS and at
harvest than same variety grown in furrow irrigated raised bed and flat bed; while
for other observations on survival it remains on par in all three land configurations.

Growth attributes

The plant height of all maize varieties was highest in ridges and furrow method in
all three-land configuration; while among varieties RMC-76 had highest plant
height in all three land configuration and found statistically superior to all other
varieties at 30 DAS and 60 DAS in ridges and furrow, 60 DAS in furrow irrigated
raised bed and 30 DAS and 60 DAS in flat bed planting system. Among land
configuration, ridges and furrow had significantly higher plant height at 60 DAS
and at harvest; while at 30 DAS, ridges and furrow and furrow irrigated raised bed
remain on par with each other. Flatbed planting had lowest plant height and found
inferior among all land configuration.

The dry matter partitioning at harvest showed that, cob has highest dry matter
accumulation at harvest. The order of significance of dry matter accumulation
among different plant part is cob > shoot > leaf > root > tassel with their percent
contribution of 58-89, 23, 10-11, 6 and 2 %, respectively. The dry matter
accumulation varies between 14.3-18.7, 25.0-32.3 and 75.3-95.3 g/plant at 30
DAS, 60 DAS and at harvest, respectively. The highest dry matter accumulation
was recorded in RCM-76 which was significantly higher than DA-61-A and RCM-1-
2 at all observations. Among land configuration, ridges and furrow found
significantly superior at all observations except, at 30 DAS where all three-land
configuration remained on par with each other. Increase in dry matter at in ridges
and furrow was 1.1-2.6 g/plant for shoot, 0.4-0.9 g/plant for root, 0.1-0.4 g/plant for
leaf, 0.3-0.5 glplant for tassel and 3.0-6.9 glplant for cob over other land
configuration. Flat bed planting remains on par with furrow irrigated raised bed at
30 DAS and 60 DAS; while at harvest, furrow irrigated raised bed found
statistically superior in all plant part including total weight. The superior
performance of ridges and furrow was arises due to retention of nutrient applied in
close proximity of crop root, prevent washing out of soil and thereby reducing
uprooting of seedling, higher forage area for roots to absorb nutrients, safe
disposal of water through furrow, ease in weeding operation, reduce direct contact
between root and water thereby reducing damage, provide soil to secondary roots
and prop root thereby preventing logging due to heavy rainfall and high wind
speed and also store moisture. Significance of land configuration in performance
of maize was reported [6]; while Wang et al., (2020) [11] reported the significance
of ridges and furrow in improving the grain yield of maize.

Conclusion

Out study showed that, performance of DA-61-A is superior in terms of survival in
late planting condition; while RCM-76 found significantly superior in terms of dry
matter production. The RCM planted with ridges and furrow had 15.0 and 20.7
glplant higher dry matter accumulation at harvest than same variety planted in
furrow irrigated raised bed and flat bed planting, respectively. The order of
significance of land configuration in influence plant survival and growth was ridges
and furrow > furrow irrigated raised bed > flat bed with dry matter production of
89.9, 85.2 and 78.7 g/plant, respectively).

Application research: Fragile ecosystem of North East Hill (NEH) Region and
quantification of dry matter partitioning and crop establishment in late planting
condition as affected by land configuration in high rainfall area.
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