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Drip fertigation effectson nutrient and water ussby
Rabi onion (Allium cepa L.): A climatological
goproach

H D.C. LOKHANDE, A.G. MUNDHE AND A.M. BHOSALE

SUMMARY : At AICRP on Irrigation Water Management, VNMKYV, Parbhani, Maharashtra, India,
irrigation and fertigation requirements of Rabi onion through drip was optimized during three years of
field studiesin split plot design with three replications wherein irrigation schedul es as main treatments
and nitrogen level s as sub-treatments were undertaken. Irrigation schedules comprised of dripirrigation
I, (0.75ETc), I, (L.0ETc), I, (1.25ETc) and conventional check basinirrigation at 1.2 IW/CPE with 60 mm
depth of irrigation. Nitrogen levelsincluded N, (75kg/haN), N, (100% kg/haN) and N, (125% kg/haN).
Dripirrigation treatments (I, |, and I) were scheduled at an alternate day as desired by the treatments
and depending on crop evapo-transpiration rate whereas surface irrigation was scheduled when CPE
reached to 50 mm. Texturally, the soil was clay with field capacity of 36% and permanent wilting point
of 17%. Theresults showed that onion bulb yield and yield contributing characters under drip irrigation
schedules were significantly higher than the conventional surface irrigation schedule. Under drip,
irrigation depth at 1.25 ETc (1) recorded significantly higher onion bulbyieldthan |, (0.75 ETc), but it
was on par with |, (1.0 Etc) during all the seasonsand in pooled analysis. The nitrogen level N, (100 kg
ha?) gave significantly higher onion bulb yield than N, (125% kg/ha), but it was at par with N, (75 kg/
ha). Moreover, highest water use efficiency was observed under treatment |, (drip with 0.75 ETc),
whereas highest nitrogen use efficiency was under treatment I ,N, (drip irrigation with 1.25 ETc depth
and 75 kg/haN). All drip irrigated treatments recorded higher nitrogen use efficiency, as compared to
surfaceirrigated plots.

How to citethisarticle: Lokhande, D.C., Mundhe, A.G and Bhosale, A.M. (2017). Drip fertigation effects on
nutrient and water use by Rabi onion (Alliumcepa L.): A climatological approach. Agric. Update, 12 (TECHSEAR-
9) : 2436-2439.

having 18.92 million metric tonnes of
production and average productivity of 16.1
metric tonnes ha. Although Indiahaslargest
areaunder onionintheworld, its productivity
isless compared to many other countries. In
Maharashtra, it is grown over an area of 4.4

BACKGROUND AND OBJECTIVES

Onion (Allium cepa L.) is one of the
most important commercial vegetable crops
grown all over the world. In India, onion
occupies about 1.17 million hectare area
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million hectarewith total production of 5.36 millionmetric
tonnes with average productivity of 12.1 metric tonnes
ha! (Anonymous 2014-15). Onion has culinary, dietary
and medicinal importance in daily life of Indian people
and duetoitsexport trade, it isamajor vegetablecrop to
gainforeign currency. Water isnot only avital input itself,
but also a mean of making other inputs available to the
plant and thereby capable of increasing yield
tremendously. Onion has arelatively shallow root zone
crop and hence requires more frequent irrigations, as
compared to other vegetable crops. The traditional
irrigation method failsto supply the required quantity of
water to the crop at proper time and thus, large quantity
of water is lost by seepage and deep percolation. The
increasing gap between the created irrigation potential
and it’s utilization indicate the inefficient use of water.
The areas which offer considerable promise for
increasing water use efficiency in irrigated agriculture
areimproved irrigation scheduling and improved water
application methods. The use of fertilizer through drip
irrigation not only improvesthefertilizer use efficiency;
but al so savesthefertilizer input cost, prevents nutrient
and is also environmentally safe. Therefore, a field
experiment was aimed at determining appropriate drip
irrigation schedulefor onion and to assess the impact of
irrigation schedules and nitrogen levels on water and
nitrogen use efficiency at AICRP on Irrigation Water
Management, VNMKYV, Parbhani, Maharashtra, India.

RESOURCES AND METHODS

Thefield experiments were conducted in split plot
design withirrigation schedules as main treatments and
nitrogen levels as sub-treatments. Irrigation schedules
comprised of dripirrigation |, (0.75ETc), |,(1.0ETc), I,
(1.25 ETc) and conventional check basinirrigationat 1.0
IW/CPE with 60 mm depth of irrigation. Nitrogen levels
included N, = 75% recommended dose of fertilizer of N,
N, (100% RD of N)and N, (125% RD of N). The
nursery bedswere prepared amonth beforetransplanting
and seedlings of onion variety ‘“N-53" were grown. The
seedlings were transplanted in experimental plots at a
spacing of 15 cm x 10 cm. Texturally the soil was clay
with field capacity of 36% and permanent wilting point
of 17%. Irrigation with drip treatments (I,, I, and I.)
was scheduled at an alternate day as desired by the
treatments and depending on crop evapo-transpiration
rate. The growth stage wise crop co-efficient was used

for calculating the ETc from reference ET in case of
drip irrigated plots. The crop co-efficient curve was
developed using the Kc values as 0.7, 0.88, 1.05 and
0.75for initial, crop development, mid season and late-
season stage, respectively. The drip irrigation system
consisted of 12 mm laterals with in-line drippers of 4.0
Iph discharge spaced at 60 cm distance. Five laterals
were laid in each plot. Separate arrangement of valves
was provided for each treatment. For conventional
irrigation, water was applied when CPE reached to 50
mm. The recommended dose of fertilizers as N: P: K
(100:50:50 kg/ha) was applied through drip irrigation.
Fertilizerswere applied in splitsthrough irrigation water
indripirrigated plots, whilein surfaceirrigated plotsthey
were conventionally appliedin soil. Nitrogen was applied
at 15, 30, 45, 60 and 75 days after planting (DAP) in
equal splits, whereas Pin two splits each of 25 kg/ha at
15 & 30DAP. K wasappliedinthree splitsof 10: 20 and
20 kg/ ha at 15, 45 and 75 DAP. There was no serious
problem of incidence of pests and diseases. However,
two sprayings of Bavistin were taken up as preventive
measures during all seasons.

OBSERVATIONS AND ANALYSIS

Data on onion bulb and stalk yields and average
weight of onion bulb during three crop seasons was
subjected to pooled analysis. The error of seasons was
tested with Barlett’s test of homogeneity. The error was
homogeneous with respect to all the parameters. Hence,
simplepooled meansare presented. Theresultsof analysis
arepresented in Table 1. The dataindicatethat the mean
onion bulbyield (t/ha) under all drip irrigation schedules
was significantly higher thanthe surfaceirrigated plots.
In drip, irrigation scheduled at 1.25 ETc produced
significantly higher bulbyield (t/ha), ascompared to 0.75
Etc, but it was at par with 1.0 ETc during all the seasons
andin pooled analysis. Likewise, application of nitrogen
through fertigation in five equal splits at 100% of
recommended dose of nitrogen (RDN) resulted in
significantly higher bulb yidd (t/ha), ascompared to 125%
of RDN. However, it was at par with 75% of RDN. The
interaction effect of irrigation schedule and nitrogen
application on onion bulbyield wasnot significant. Similar
trend of resultswere al so observed in respect of average
weight of onion bulb (g) and stalk yields (t/ha). On the
other hand, the effect of nitrogen levels on onion bulb
yield (t/ha) was also significant. The nitrogen level N,
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(100% of N dose) gave significantly higher bulb yield
than N, (125 % of N dose), but it was at par with N,
(75% of N). The effect of nitrogen levels on average
weight of onion bulb (g) was al so significant, however,
nitrogen level N, (125% N) was significantly superior to
N, and was at par with N,. Whereas, the effect of
nitrogen level on onion stalk yield (t/ha) was non-
significant. Theinteraction effect of irrigation schedules
and nitrogen levels on onion bulb yield was significant
wherein the treatment I, N, (drip irrigation at 1.25 ETc
and 100 % N) gave highest onion bulb yield (68.14 t/ha)
and was significantly superior to al surface and drip
irrigation treatments, but it was at par with N, (62.54 t/
ha) and I,N, (65.16 t/ha). Interaction effect of irrigation
schedules and nitrogen level on average weight of onion
bulb (g) and onion stalk yield (t/ha) was non-significant.
Moreover, the highest water use efficiency was noted
under irrigation schedulel, (dripwith 0.75 ETc), followed
by I, schedule (drip with 1.0 ETc), while the lowest was

observed under 1, (surface irrigation). On the contrary,
highest nitrogen use efficiency (NUE) was observed under
treatment I,N, (dripirrigationwith 1025 Etc depthand 75
kg/haN), followed by I, N,, while the lowest was noticed

under | N, treatment. All drip irrigated treatmentsrecorded
higher NUE than surface irrigated plots (Table 2).

Conclusion :

Thus, the present study indicates that in-line drip
irrigation system for Rabi onion is better, as compared
tosurfaceirrigation systeminregardsto onion bulbyield,
water and nitrogen use efficiency. The drip irrigation
scheduled at alternate day with depth of water application
as 1.25 times the crop water requirement (ETc) based
on pan evaporation and crop co-efficient givesmoreyield
than the 0.75 and 1.0 ETc. The nitrogen application
through fertigation at 100 kg/hagives significantly higher
yield than 125 and 75 kg/ha both applied through
fertigation.

Table 1: Effec ofirrigation schedules and nitrogen levels on onion bulb yiel d (Pooled)

Fadors Tredments > Ion(t%g e oﬁi\c/x?bﬁbo(fq) (;irgl?jn(jr?lal)( Ttgeal(nvﬁtsr (kc;/Nh:rim)
Main :
Irrigation I Irrigation of 0.75 ET cmm by drip 61.68 128.33 697 302.38 20.40
schedule (1) P Irrigation of 1.00 ET ¢ mm by drip 65.84 139.78 8.34 383.17 17.18
I3 Irrigetion of 1.25 ET cmm by drip 69.17 14097 9.56 463.97 14.91
l4 Surface irrigation of 60 mm depth 44.57 106.87 6.72 7200 6.19
at 1.0 IW/CPE
SE. + 152 410 047
C.D. (P=0.05) 445 12.02 138
Sub:
Nitrogenlevel Ni  75% N (RD)* 60.71 12018 711
(N) N2 100 %N (RD) 624 131.68 829
N3 125 %N (RD) 57.30 135.10 8.30
SE. £ 132 355 041
C.D. (P=0.05) 3.86 1041 NS
Interactions:
(IxN) SE. £ 263 7.10 082
C.D. (P=0.05) NS NS NS
*RD — Recommended dose WUE - Waer useefficiency NS=Non-significant
Table 2 : Nitrogen useeffidency (NUE) of onion (kgkg of N) under different treatments
Treaments N1 N> N3 Mean
I 706.3 5747 3984 550.8
I2 24 6245 455.7 600.9
I3 868.8 6814 4290 659.7
la 6264 428.1 3131 4559
Mean 7310 577.2 39%9.1 569.1

Agric. Update, 12 (TECHSEAR-9) 2017 : 2436-2439

Hind Agricultural Research and Training Institute



D.C. LOKHANDE, A.G MUNDHE AND A.M. BHOSALE

Authors’ affiliations :

A.G. MUNDHE, Department of Horticulture, Vasantrao Naik
Marathwada Krishi Vidyapeeth, PARBHANI (M.S.) INDIA

A.M. BHOSALE, Wheat and Maize Research Station (V.N.M.K.V.),
PARBHANI (M.S.)) INDIA

REFERENCES

Anonymous (2015). Economic Survey of Maharashtra 2014-
15. Directorate of Economics and Statistics, Planning Dept.,
Government of Maharashtra, Mumbai, M.S. (INDIA).

Bhonde, S.R., Chougule, A.B. and Singh, N.B. (2001). Studies
on the effect of age of seedlings and date of harvesting on
yield and quality of onion during late Kharif season. Newsl etter
National Horticultural Research Development Foundation,
21(1): 24-26.

Charjan, Y.D., Jyothi Hadi and Prarthana Sarode (2001).
Nutrient uptake and yield of onion as influenced by fertilizer
levels. J. Soils& Crops, 11(2): 276-277.

Chopade, S.O., Bansode, PN., Hiwase, S.S. and Bhuyar, R.C.
(1997). Effect of dripirrigation on physiological growth of onion.

Ann. Plant Physiol., 11(1): pp 45-48.

Doorenbos, J. and Pruitt, W.O. 1975. Guidelinesfor predicting
crop water requirements. FAO Irrigation and Drainage Paper:
24, FAO, United Nations, Rome: 30-35.

Hussain, J. and Singh, PN. (1994). Effect of spacing, nutrition,
irrigation, interaction on lipid metabolism of onion (Alliumcepa
L.). J. New Agriculturist, 5(2): 135-140.

Kumar, Dhramendr a, Kumar, Sanjay and Kumar, Ajay (2001).
Effect of different levelsnitrogen on growth and yield of onion
(Alliumcepal.). Agril. Sci., 21(2): 121-123.

Maher, D.P. (1991). Studies on efficiency of liquid fertilizer
through drip and surfaceirrigation for garlic. Unpublished M.Sc.
(Ag.) Thesis, Mahatma Phule Krishi Vishwavidyala, Rahuri,
Ahmednagar, M.S. (INDIA).

Patel, J.J. and Patel, A.T. (1980). Effect of N and P rate on
growth and yield of onion. Gujrat Agril. University Res. J., 15
(2):1-5.

Singh, D. and Sharma, R.P. (1991). Effect of soil moistureregimes
and nitrogen fertilization on onion. Indian J. Agron., 36(1):
125-126.

12y

* % % % % Of Excellence « x » x %

Agric. Update, 12 (TECHSEAR-9) 2017 :2436-2439

Hind Agricultural Research and Training Institute



