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STRACT

hiz study aims to determine the responze of growth oduction of soybean (Glycine max L) on the time of offering
irrigation water in maintaining soil moisture. Resear the form of an experiment using a randomized block design
(BAK) consisted of four times of air giving, namely W1 = every 15 days of age, W2 = at full flowering, W3 = at the
age of 13 days and at full flowering, W4 = every 10 days. The amount of air given 1z the same for each treatment, only
the time to offer it 13 different, where the water requirement for sovbean plants is obtained from previous research data
where it was found that the water requirement for soyvbean crops was 6.1 liters per plant during itz life cycle, the number
of plants i1n one bed was 75 30 that The total air needed in one bed vatil production iz 4375 liters = 458 liters. W1 =
every 15 days of age (3 times to offer) = 458/5 = 91.6 = 92 literz, W2 = at full flowering (1 time to offer) = 458 liters,
W3 = at the age of 15 days and when it 13 full (2 times giving) = 458/2 = 220 liters and W4 = every 10 days (5 times of
giving) 438/8 = 3725 =57 liters. The results of the investigation showed that offering every 10 days showed the highest
water content (soil moisture) compared to other treatments, but the highest moisture content was not 1n line with the
increaze in the production component. The treatment of giving water every 15 days and offering water while giving full
warning of the best effect on almost all production components, namely the number of zeeds planted (161.99), weight
100 seeds (27.5 grams), number of pods (80.67), the weight of seeds per plant (23 .83 gramsz), and production per hectare
(3.2 tons/'hectare). This shows that the time to offer water at the age of 15 days and when it 13 in full bloom with the
amount of giving 229 liters of water each time (twice) 13 able to meet the optimal water needs of the growth phase and
development even to the production of sovybean plants.

Keywords: Sovbean, time of providing water, Soil Moisture

1. INTRODUCTION

Sovbean, as g food ngredient that 13 very popular in
Indonesia, rankshird after rice and com becausze it has a
high enough protein content Sovbean nowadays are not
only used as a source of protein but also as a functional
food that can prevent degenerabive diseases zuch as
coronary heart disease and hypertension because they
contain isoflavones which are antioxidants. [1].

Hm'rever__Qn:ume stic production 13 not able to keep up with
national needs, so it must be pursved by import. One way
to increase szovbean production 1z to increase the
harvested area which can be achieved by extending 1t fo
dry land areas which are very large in Indonesia, this can
be achieved if water management on the land can be
implemergad optimally. Given that optimal plant growth
and yields¥an be achieved if water as the most important
factor in plant growth can be available in sufficient

anu‘i ght © 2021 The Authors. Published by Atlantiz Press SARL.
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quantities according to plant needs. One of the solutions
offered 1z knowing the proper water management system
to meet the water needs of sovbean plants, ezpecially on
dry land, to support food zecurnity.

Soybean 1'59:\ important crop that requires sufficient
water availability during gs growth process to achieve
high vields [2]. However, Yrought stress does not oaly
cause crop damage. After a certain degree of drought
stress, and for a short time after rehydration, soybean
plants may exhibit compenzated positive physico-
biochemical growth or overcompensation in terms of
metabolizm and growth and development to compensate
for the damage and losses caused during drought stress.
3141051

he main consequences of changing water resources
for agricultural production include: (1) increazed water
demand 1n all areas due to increased evapotranspiration
of crops in the face of nsing temperatures; (1) increasing
water shortages, especially in summer months, incrgasing
water requirements for irmgation (111) decreasing water
quality due to higher water temperatores and lower ronoff
rates i some areas [6].

Apgnicultural development on dry land for food crops
needs to be encouraged by vanocus technological
innovations, given its large potential so that it 1s potential
enough to support efforts to strengthen food securnty.
Developing lowland dryland agnculiure for food today
and in the future 1z a strategic choice in facing the
challenge of increazing food production to support
national food secunty programs. [7]. Seemng the potential
of dry land above, there are many opportumities fo
examine more deeply about the best time to provide the
best water to soybean plantzs on dry land (rainfed),
considering the main obstacle faced m dry land
management 1z limited water due to very low rainfall so
that The zolution offered in this research i1s the proper
management of water delivery time, especially on drv or
rainfed land. This 1z in line with research [8] which states
that regulating the frequency of water supply and
managing water availability can increase soybean
productivity

2. RESEARCHMETHOD

Thiz research was conducted in the field, namely on
dry land mn Jeneponto Regency from Apnl 2020 to
September 2020. The experiment uzed a randomized
block design, which conssted of four treatments for the
time of giving water and field capacity as a comparison
and was repeated three times. The treatment of wrrigation
water delivery time 1s:

W1 = Every 15 days old
W2 = When m full bloom

W3 =15 days of age and at full flowering and
W4 = Imrigation every 10 days.

https://lidikti9.turnitin.com/viewer/submissions/oid:22918:6759584/print?locale=en
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The amount of water given iz the same for each
treatment, only the time of giving 1z different, where the
water requirement for soybean plants 135 obtamned from
previous research data (in the green house) where it was
found that the water requirement for soybean crops was
6.1 liters duning its life cycle, the number of plants 1n one
73 beds zo that the total water needed in one bed until
production is 45373 liters = 458 liters. W1 = every 15 days
(3 timez of giving) = 438/53 = 91.6 = 92 liters, W2 = at
full flowering (1 time) = 458 liters, W3 = at the age of 13
days and at full flowering (2 times giving) = 4582 =22
liters and W4 = every 10 days (8 times of giving) 455/8
= 57.25 = 57 liters.

In the field. 1solation was made between treatments at
a minimum distance of 5 meters to avoid water seepage
from other treatment plots. In each plot, a sluice gate was
built with a water gauge to calculate the amount of water
entering. The plot z1ze was 4 m x 6 m, and the water
channel was made according to the width of the plot (4
m) az well as the boundary of the treatment plot. The
water channel 15 made 30 cm deep and 25 cm wide. The
provision of water in the plot 13 limited to the time that
the water i3 given until it passes the ground surface, then
the plot 1= clozed zo that it does not flow out. At the zame
time, planting was grven basic fertilizer at a dose D@U
kg Urea + 75 kg SP36 + 75 kg KCl / ha.

2.1 Observation of plant growth

Includes @lﬂ.ﬂt height, number of leaves, leaf
greenness, root length, root dry weight and plant dry
weight, c. Observation of soil water content to see how
much time the water was given 15 able to maintain the
optimal so0il moisture level for soybean plants.

2.2 Observation of crop production

Includeﬂumber of pods, number of zeeds in pods,
weight of 100 seeds, weight of seeds per _
production per plot and production per hectare. Theata
were analyzed using Variance Analysiz and continued
with the Middle-Value Test, namely BNT 5%.1.1.1.

3. RESULTS AND DISCUSSION

From Table 2 and Table 3 below, it can be seen that
the treatment of water application time has a sigmficant
effect on all observed components, both growth and
production components.

In Table 1, it can be seen that the provision of water
every 10 days has a groundwater content i the vicinity
and even slightly exceeds the groundwater content in the
field capacity conditions of 43 49 to 46.97%, even though
the amount of water given 13 the same as a whole, but this
1z the time of giving it which distinguishes the results,
where by giving every 10 days and 13 days, almost every

373
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phase of plant growth and development gets sufficient
water.

Table 1. Effect of water irigation providing time on 301l
moisture content

Treatment Soil Water Content

I II m
Field Capacity. 45,35 4349 4597
Water providing each 13 3996 4233 41,93
days (W1)
Water Providing on full 2043 2799 2543
bloom (W2)
Water Providing in 15 days

and on

full bloom (W3) 3667 3643 3299
Water Providing each 10 4638 4529 42 87
days (W4)

*) z0il moisture content is maintained field capacity

length and plant dry weight

Q::‘mm:e.z in Social Science, Education and Humanities Research, volume 329

Alfisol-type so0i1l that 13 used as a growing medium has
a light texture so0 that at the time of admimistration every
10 days or every 15 days the moisture content of the soi1l
1zground field capacity, even above field capacity. This
im accordance with the opmigg [9]. which states that
the important factors vnderlying Water management are
the properties of plants to water needs, the amount of
water supplied, the time of water and how to irigation
and the characteristics of the zo1l in storing water.

Anpther point of concern in water m ement 13 that
climate change will cause many of the“fconomic and
social challenges to be faced by water management in
agriculture [10][11][12][13]. "*Although the results are
mixed and sometimes contradictory, common elements 13
that one of the main impacts of climate change 13 a
reduction in the availability of water for urigation
purposes in each region [11].

Qhe rezults of observations on plant height, harvest
age, leaf area root length and plant dry weight are
presented i Table 2.

Qahle 2. The effect of water application fime on plant height, crop harvest age, harvest age, leaf greenness, root

Plant Greemsh Harvest Root Plant Dry
Treatment Height (cm) leaves Age Length Weight
(Day) (cm) (zr)
Field Capacity. 5511 3167 8477 21,93 35,20
Water providing each 15 days (W1) 63.22a 31.98b 80.18a 18,70k 43 10c
Water Providing on full bloom (W2) 49 78b 26.32d g8007a 25343 30,03d
64.56 2095 £6.36b 19.40b 83.03
Water Providing in 15 days and on full - oo ' ' N
bloom (W3)
Water Providing each 10 days (W4) 62452 4257z T84 16,00c 55,17b
HSD 5% 2,78 1,58 2.11 1.81 226

Plant growth, which iz characterized by plant height,
1z influenced by the time of giving water, which can be
seen from the results of research giving water twice at the
age of 15 days and when i full flowening shows the
highest plant growth, thiz shows that the provision of
water 13 grven in sufficient quantities for the vegetative
phase namely the age of 15 days and the generative phase
at full flowering (229 liters per time) are able to meet the
optimal needs in both phaszes so that 1t affects the growth
of plant height while the time of giving water during full
flowermng (W2) iz only given once in the amount of 458
liters 13 considered unable fo maintain o1l moisture
content vntil it enters the generative phase zo that plant
growth experiences obstacles which are characterized by
shorter growing plants. Compared to other times of
giving water, it 13 suspected that in this condition, the
plants experience a significant water stress stage that

https://lidikti9.turnitin.com/viewer/submissions/oid:22918:6759584/print?locale=en

cauzes them to suffer. show the decrease in growth
variables in stressed plants. [14] explained that this
phenomenon 15 a result of water stress, so that other plant
physiclogical activities are also hampered.

In general, plant height 13 getting lower at the interval
of giving water which iz very decreasing, which i1z only
one time (W2), which 1z 4978 em capsed by insufficient
water avatlability, which causes the availability of
autrients and nvtrient solubility in the soil to decrease.
Thus, nutrient transport to plant tizsue will also be lower.
This 13 consistent with a study conducted by [15] that
soybean plants grown in plastic houszes with reduced
water supply intervals caused a 9.2% reduction in plant
height In addition a study conducted [16] showed that
soybean, which was given drought stress by reducing the

e
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intensity of water supply in the generative phase, also
caused a reduction in plant height.

The timing of wrigatiga water had a very significant
effect on leaf greennessjqrhich 1z an indicator of leaf
chlorophyll content (Table 2). Where the provision of
water twice, namely at the age of 13 days and at full
flowering with the amount of water 229 liters each time
it 15 given, has the highest leaf greenness compared to
other timez of giving water, namely when m full
flowering (giving water once 13 458 liters), for each age
15 days (giving water five times, namely 92 liters per
given) and giving water every 10 days. (giving water 8
times, which i1z 57 liters each time), this iz because at the
age of 15 days 1s the vegetative period and flowering 13
the beginning of the generative period where sufficient
water 15 needed (229 liters each time), although only
twice is given, the amount 13 more than the time of giving
water every 13 days (five times giving water / W1) and
every 10 days (giving water eight times / W4).

Leaf greenness correlates with leaf chlorophyll
content, the greener a leaf 13, the more chlorophg
content and the higher the ability to photosynthezize,
can also be a sensitive tool to identify genotypic
vanations in estimating the rate of photosynthesiz and
can gerve as selection criteria in plant breeding programs
[6]. Chlorophyll 13 a determining element of plant
photosynthetic ability, which 1z mostly found in plant
leaves. Legf chlorophyll levels are closely related to leaf
greennessChlorophyll 13 a pigment that has a function in
the photosynthetic process of plants. The higher the leaf
chlorophyll content, the higher the ability fto

Advamces in Social Science, Education and Humanities Research volume 329

tosyothesize. [17] said that in the process of

ﬁtﬂsfﬂﬂlfsjs._ plant chlorophyll 15 a complex molecule

that plays a role 1n capturing sunlight energy which 13 a
process of energy and electron transfer.

Table 1, shows the effect of unigation water delivery
time every 10 days giving the fastest effect on harvest
time, which 1z 76 days, thiz means that the water given
every 10 days 1z able to meet the water needs of each
phaze from the growth and production stages to
accelerating the harvest period, 1t 13 just not correlated
positively with production.

The longest root length was shown by the treatment
of water when in full flowering, where this treatment
showed that the soi1l was deprived of water due to water
supply at once and only once so that the roots would
extend thﬂeh'es (root interception) to find further
space to gelwater, this 15 in line with the study [18] which
found that zovbean plants that were strezsed by water
tended to extend themselves compared to plants that
recerved normal irmigation.

The biggest accumulation of biomass also occurred at
15 days of water administration and at full flowering,
namely 83.03 grams. (Table 2). And 1t turns out that this
alzo has an impact on increasing production components
such as the number of pods, weight of seeds planted for
production (Table 3).

The resultz of observations on 'UEEQUmbET of seeds
per plant, the weight of 100 zeeds, number of pods, the
weight of zeeds per plant and production per hectare are
presented i Table 3.

Table 3. The effect of water application ime on thE'ql.lﬂleI of zeeds per plant, the weight of 100 seeds, the number of
pods, the weight of seeds per plant and production per hectare.

QUIﬂbEI' of weight Numberof  weightof — production
seeds per 100 pods zeeds per per hectare
Treatment plant zeed plant (ton)
(gram) (gram)
Field Capacity. a4 81 18,83 31,33 1327 1.66
Water PI'IL'I".'.I.d.'III.E each 15 dﬂ.‘r’B [.'“'1} EQE_E ::-1-5]] -1-':'33(! | 23'3 2-1- 1b
Water providing en fall bloem (W2) 76.10d 16.36d 31.67d 12,17d 1,52d
Water providing in 15 days and full bloom 161.99a 27.50a 80.67a 23.83a 321a
(W3)
Water PI'Er"i.Ti.djﬂE each 10 davs m'_i_] gjﬂjh :llﬂﬂ ﬁﬁggh 133 Tc 1_.3':“:
BNT 3% 1,72 0,60 4,16 0,72 0,13

Water treatment at the age of 15 days and at full
flowering ed a very real response to all production
components ber of seeds per plant, the weight of
100 zeeds, number of pods, the weight of zeeds per plant
and production per hectare). These results suggest that
the optimal time of giving water in both phases, the
vegetative phase (15 days) and the generative phase

https://lidikti9.turnitin.com/viewer/submissions/oid:22918:6759584/print?locale=en

(when flowering) gives the best results compared to other
treatments_ although only two times the amount of water
grven (229 liters per giving) 13 considered able to
maintain  soil moisture content until production
Meanwhile, the lowest production was obtained at the
time of giving water once, that 13, during full flowering,
where the amount of water given at once 13 438 liters, but
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it 15 considered vnable to maintain soil moisture content
until production, thiz may be due to each phase of plant
growth required a different amount of water. These
results suggest that the time to giveggater at that time (age
15 days and when 1n full ﬂm*.‘er:iﬂgﬂs. an important factor
that needz to be considered to increase water use
efficiency and increase the vield of soybean szeeds,
especially those grown on dry alpha soil.

Qhe availability of sufficient water during plant
growth, especially the wvegetative and reproductive
phases, greatly determines the yield of soybeans. The

¢Dmt required 13 different for each growth phasze.
.

ater consumption for soyvbean plants 1z highly
dependent on climate soil type, soil management and
duration of plant growth, thos the water requirements for
each agroecosystem area are different Although
soybeans as secondary crops do not require much water,
during the early stages of growth, flogenng and filling of
pods, water availability 13 needed "1 you expenence
drought at that stage. sovbean productivity can decrease
by 40 - 65% [19].

results of the study [20] found that soybeans
given water stress of 150 mm/seaszon (below normal
requirements) showed a very significant difference with
soybeans that recerved 300 mm of water/zeazon (normal
needs), namely a very significant decrease in both the
growth components plants az well az the production
components.

Agricultural development on dry land for food
crops needs to be encouraged by vanous technological
inovations, given itz large potential so that it is potential
enough to support efforts to strengthen food security.
Developing lowland dryland agriculture for food now
and in the future iz a strategic choice in facing the
challenge of increasing food production to support
national food zecurtty programs.

4. CONCLUSION

The conclusion from this research 1s that the time of
giving water at 15 days and at full flowenng 13 a very
efficient time that iz able to maintain soil moistere
content. Thiz 13 evident from that time showing the pest
effect on almost all prodoction components, namely the
number of seeds planted (161.99), weight of 100 seeds
(27.5 grams), number of pods (80.67), weight of seeds
per plant (23 .83 grams), and production per hectare (3.2
tons / hectare). Thiz shows that the time of giving water
at the age of 15 days and at full flowering with the amount
of water given 220 liters for each time (twice) 13 able to
meet the optimal water needs for each phase of growth
and development even down to sovbean production.

https://lidikti9.turnitin.com/viewer/submissions/oid:22918:6759584/print?locale=en
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