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ABSTRACT

A field experiment was conducted during rainy (July—November) seasons of 2013 and 2014 at New Delhi to
evaluate the effects of varieties and zinc (Zn) fertilization on yield attributes, yields and economics of basmati/aro-
matic rice (Oryza sativa L.). Among the varieties, ‘Pusa Rice Hybrid 10’ had the highest yield attributes, viz. dry-
matter accumulation (DMA), panicle length and their weight, and grain weight (g)/panicle leading to the highest
grain yield (5.67 t/ha), benefit: cost ratio (2.04). ‘Pusa Rice Hybrid 10’ led to a significant increase in grain yield
which was 17.1, 21.2, 30.0, 39.3 and 88.4% higher than those of ‘Pusa Sugandh 5’, ‘Pusa Basmati 1509’, ‘Pusa
Basmati 1121’, ‘Pusa Basmati 1401’ and ‘Pusa Basmati 1460’, respectively. ‘Pusa Basmati 1509’ rice showed the
highest fertility percentage (87.6), 1,000-grain weight (27.7 g) and the lowest chaffy grains/panicle, followed by
‘Pusa Basmati 1121’ and ‘Pusa Sugandh 5’. Among the Zn fertilization practices, 1.25 kg Zn (Zn-EDTA) + 0.5% fo-
liar spray (FS) at maximum tillering (MT) and panicle initiation (PI) stages was found to be best for most of the
yield attributes, grain (4.65 t/ha) and straw (7.87 t/ha) yields and gross returns (147.3 x 103 ¥/ha). A strong posi-
tive correlation (r’=0.91-0.97) was also observed between yield attributes (effective tillers/hill, fertility percentage
and grains/panicle) and yield of rice. From net returns and benefit: cost ratio viewpoint, application of 2.5 kg Zn/ha
(ZnSO,.7H,0) + 0.5% FS at MT and PI proved better and gave the highest net returns. ‘Pusa Rice Hybrid 10’ or
‘Pusa Sugandh 5’ and ‘Pusa Basmati 1509’ in conjunction with 1.25 kg Zn/ha (Zn-EDTA) + 0.5% FS at MT and PI
significantly improved yield attributes, leading to enhanced productivity of basmati/aromatic rice.
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Riceisan important cereal crop in Asiaand it provides
~35-80% of total calorie intake. Meanwhile, rice demand
isincreasing @ ~6% each year in western and African
countries (IRRI, 1997; Carriger and Vallee, 2007; Pooniya
et al., 2012). Basmati rice is a geographical indicator of
a specia type of rice grown in South-Asiafor its cooking
quality parameters. Considering its uniqueness, good will
among consumers and growers, and due to changing di-
etary needs, the demand for such rice isincreasing every
year in western countries, middle—East, and Asia. Con-
certed efforts were made at Indian Agricultural Research
Intitute (IARI), New Déelhi, for development of rice vari-
eties having both basmati traits and high yield potential.
Therefore, replacement of low-yielding rice genotypes
with promising, high-yield potential basmati cultivars can
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be a viable option for rice growers. In Indian sub-conti-
nent, traditional basmati rice varieties are low yielder
~1.5-2.0t/ha (Shivay et al., 2010). The IARI, New Delhi,
has developed several basmati/aromatic rice varieties as
well as hybrids which have higher yield potential ~4 to 5
t/ha and fetching premier pricesin domestic aswell asin
international markets. As per an estimate, these cultivars
covering maximum acreage under basmati rice grown in
north—western Indian states, i.e. Haryana, Punjab, Western
Uttar Pradesh, Uttarakhand and Delhi (Pooniya and
Shivay, 2013). ‘Pusa Basmati 1121', ‘Pusa Sugandh 5,
‘Pusa Basmati 1509’ and ‘ Pusa Rice Hybrid 10' have high
yield potential with excellent global acceptability. These
varieties are famous among the farmers of Indo-Gangetic
Plains (IGP) and are suitable for multiple cropping which
lead to enhance production several-folds besides revolu-
tionizing Indian basmati industry in trans- to upper |GP
region.

Zinc (Zn) inadequacy iswidespread globally (Cakmak,
2008) especialy in high pH calcareous soils. In India, its
deficiency ismore prevaent in rice-wheat belt of northern
India. The general recommendation for rice-wheat system
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in Indiais soil application of 10-25 kg Zn through
ZnSO,.7H,0. Several Zn products are available in the
market but these are beyond the reach of farmers, result-
ing in reduced crop productivity. Some sources of chelated
Zn like Zn-EDTA etc. are also alternative, which supply
substantial amount of Zn to the plants without interacting
with soil components due to the fact that metal ion Zr?* is
surrounded by chelate ligands (Singh and Shivay, 2015).
Foliar spray either through Zn sulphate or Zn-EDTA isan
alternative strategy to fortify seed with Zn and also helps
in improving human and animal nutrition and health
(Stein, 2010; Prasad et al., 2014). In foliar spray, the crop
response to applied micronutrient is almost immediate, so
that its deficiency can be corrected relatively rapidly
(Pooniya and Shivay, 2013). Soils Zn application and fo-
liar sprays are simple and effective solution to combat Zn
deficiency in rice, which isinherently low in Zn content.
Thus, ferti-fortification of rice through Zn fertilization is
an economically viable strategy. Aslow soil Zn statusisan
important limiting factor responsible for poor rice yields,
it isimperative to evaluate the response of Zn nutrition on
basmati rice productivity vis-a-visits economics. Since not
much work has been done to assess the response of prom-
ising basmati rice varieties to Zn fertilization irrespective
of sources and methods, an experiment was conducted to
evaluate the effect of Zn fertilization sources, viz. Zn-
EDTA and ZnS0O,.7H,0, through soil and aswell asfoliar
fertilization on productivity and economics of basmati rice
varieties.

MATERIALS AND METHODS

A field experiment with basmati rice was conducted
during the wet (kharif) season of 2013 and 2014 at Indian
Agricultural Research Institute, New Delhi (28'38' N and
77°10' E, 228.6 m above mean sea-level). The climate of
above unit is semi—arid with dry hot summers and cold
winters with an average annual rainfall of 650 mm, 80% of
which is received through south-west monsoons during
July—September. Soils are alluvium-derived sandy clay
loam (typic Ustochrept) with 50.2% sand, 23.2% silt and
26.6% clay. A uniformity trial on wheat was undertaken
during the winter (rabi) season of 2012—13 to ensure uni-
form soil physico-chemical status in the entire field. The
soil (0—30 cm layer) had pH 7.8 (1:2.5 soil: water ratio;
Prasad et al., 2006), Walkley—Black C (oxidizable-SOC)
0.51%, alkaline KMnO,-oxidizable-N 252.8 kg/ha
(Subbiah and Asija, 1956), 0.5 M NaHCO,-extractable P
13.1kg/ha(Olsen et al., 1954), and 1 N NH,OAc-extract-
able K 291.2 kg/ha(Hanway and Heidel, 1952). The dieth-
ylene triamine penta acetate (DTPA)-extractable Zn (Lind-
say and Norvell, 1978) content of the soil was 0.63 mg/kg.
The critical limits of DTPA-extractable Zn for rice grown
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in aluvia belt of northern India varies from 0.38 to 0.90
mg/kg.

The experiment was laid-out in a split-plot design and
replicated thrice. Six basmati/aromatic rice varieties, viz.
‘Pusa 1401, ‘Pusa 1460', ‘Pusa Rice Hybrid 10’, ‘Pusa
Basmati 1509’, ‘ Pusa Sugandh 5’, and ‘ Pusa Basmati
1121’ were assigned to main plots; and 5 Zn fertilization
practices, viz. control, soil application of Zn @ 5 kg/ha
through ZnSO,.7H, 0, soil application of Zn @ 2.5 kg/ha
through ZnSO,.7H,0O + 0.5% foliar spray of ZnSO,.7H,O
(ZnSHH) at maximum tillering (MT) and panicle-initia-
tion (PI) stages, soil application of Zn @ 2.5 kg/ha
through Zn-EDTA, soil application of Zn @ 1.25 kg/ha
through Zn-EDTA + 0.5% foliar spray of Zn-EDTAa MT
and Pl stages, respectively were assigned to subplots. The
foliar application were given 1.05 kg Zn/ha. Allocations of
the treatments were done by the randomization following
Fisher and Yates random number tables. Field was disc-
ploughed twice, puddlied thrice with a heavy puddler in
standing water (5-7 cm) and then leveled. At final pud-
dling, 26.2 kg P/ha through single superphosphate and 50
kg K/hathrough muriate of potash were broadcast uni-
formly. Nitrogen @ 120 kg/ha as prilled urea was applied
in al the treatments. Nitrogen was applied through urea
(46% N) in 2 equal splits: half 7 days after transplanting
and remaining at panicle-initiation stage. Soil application
of Zn fertilizer sources were given as per the treatment
details before transplanting of rice except in the control.
Twenty five-day-old seedlings of rice were transplanted on
hillsat 20 cm x 15 cmin the first fortnight of July during
both the years. The plot size was 4.0 m x 3.0 m for each
treatment. The high yielding basmati rice varieties used for
the experiments have been released from IARI, New Delhi
and recommended for commercia cultivation by the farm-
ers. Rice crop was grown as per the standard recom-
mended package of practices and was harvested in the
second fortnight of October in both the years of experi-
mentation.

Plant height of rice was measured from the base of the
plant at ground surface to the tip of the tallest |eaf panicle
using a standard meter scale. Tillers number was noted by
counting from the sampling unit at harvesting stage. Five
hills were selected at day 90 and at harvesting of the crop
for recording of total dry-matter accumulation by basmati
rice. These plants were air-dried and further dried in a hot-
air oven at 60+2°C till constant weight was obtained. Dry
weight was recorded and expressed in g/hill. Panicle-bear-
ing tillers of the marked 5 hills were counted at harvesting.
The length of the panicle was measured from a sample of
10 panicles drawn randomly from the marked 5 hills.
Length was measured from neck to the tip of the panicle
and average panicle length was computed. The selected 10
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panicles, which were used for panicle length, also used to
record the weight of the panicles and mean panicle weight
was computed, and number of graing/panicle was counted.
The selected panicles were cleaned and the filled and un-
filled (chaffy) grains were separated. The 1,000-filled
grains, taken from sampled panicles, werefirst counted by
a seed counter and then weighed to compute the 1,000-
grain weight. Thefertility percentage was calculated using
following expression as:
Number of filled graing/panicle
= x 100
Total grains/panicle

After harvesting, threshing, cleaning and drying, the
grainyield of rice was estimated at 14% moisture content.
Likewise, straw yield was recorded by subtracting grain
yield from the total biomassyield. Yield was expressed in
t/ha. Gross and net returns were calculated based on the
grain and straw yield and the prevailing market prices of
basmati rice in respective seasons. Benefit: cost ratio was
calculated by dividing the net returns from total cost of
cultivation. The benefit: cost ratio was calculated by using
following expression: Net returns (F/ha) + Cost of culti-
vation (¥/ha). The data obtained from this study for 2
years were analyzed statistically using the F-test, as per
the procedure given by Gomez and Gomez (1984). CD
values at P=0.05 were used to determine the significance
of difference between treatment means.
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RESULTS AND DISCUSSION

Growth and yield attributes

At maturity, ‘ Pusa Basmati 1121’ had the tallest plants,
being at par with ‘ Pusa Rice Hybrid 10, ‘ Pusa Sugandh 5’
and ‘Pusa Basmati 1401" remained significantly taller than
‘Pusa Basmati 1509 and ‘ Pusa Basmati 1460’ (Table 1).
Application of 1.25 kg Zn/ha through Zn-EDTA + 0.5%
foliar spray (FS) at MT and Pl stages recorded the tallest
rice plants closely followed by 2.5 kg Zn/ha (ZnSHH) +
0.5% FS at MT and PI stages. Split applications (soil +
foliage) of zinc proved better than the basal application in
terms of growth characteristics. Shivay et al. (20154) re-
ported more impact of chelated Zn than other fertilizer
sources in respect of growth and Zn utilization in plants
might be owing to greater transport of chelated Zn to plant
roots. ‘Pusa Basmati 1121’ had the highest number of
tillers and effective tillers/hill, being significantly higher
than ‘ Pusa Basmati 1460" remained at par with rest of the
varieties. Dry-matter accumulation (DMA), was the high-
est in ‘Pusa Basmati 1401’, being at par with ‘Pusa
Basmati 1460’, ‘ Pusa Rice Hybrid 10" and ‘ Pusa Basmati
1121’. The higher DMA in turn resulted significantly more
straw yield of ‘Pusa Basmati 1401’ than the others. The
shortest panicle length was recorded in ‘ Pusa Basmati
1401’ , whereas the longest in ‘ Pusa Rice Hybrid 10’
(Table 1). The longer paniclesin ‘Pusa Rice Hybrid 10’
and ‘Pusa Sugandh 5’ led to produce significantly more

Table 1. Effect of varieties and zinc fertilization on growth and yield attributes of basmati rice (mean data of 2 years)

Treatment Plant height  Tillers/hill  DMAa  Effective  Panicle  Panicle  Grains Filled
at harvest at harvest harvest  tillerghill  weight length  weight/  graingd
(cm) (Nos.) (g/hill) (Nos.) (9) (cm) panicle(g) panicle
Basmati rice varieties
‘Pusa Basmati 1401’ 101.8 11.9 42.3 11.3 254 254 1.56 79.1
‘Pusa Basmati 1460' 98.6 8.4 40.7 7.9 2.66 26.6 1.79 87.2
‘Pusa Rice Hybrid 10° 103.4 11.8 40.6 11.2 2.70 28.1 253 107.2
‘Pusa Basmati 1121’ 108.1 12.8 39.8 11.9 2.36 26.4 1.44 57.4
‘Pusa Basmati 1509’ 94.7 12.0 38.8 111 2.17 26.2 191 729
‘Pusa Sugandh 5' 102.2 12.1 39.6 114 2.78 26.8 2.38 94.6
SEmz+ 1.99 0.39 0.80 031 0.10 0.38 0.03 143
CD (P=0.05) 6.26 1.23 2.52 0.98 0.29 1.20 0.09 451
Zinc fertilization
Contral (no Zn) 99.9 11 38.3 104 231 26.3 1.75 73.6
5.0kg Zn (ZnSO,.7H,0) 101.2 11.5 39.5 10.8 254 26.7 197 825
25kgZn (ZnsSO,.7H,0) + 0.5% FS a  102.2 1.7 41.2 11.0 2.60 26.6 2.02 86.5
MT and PI
25kg Zn (Zn-EDTA) 101.4 11.5 40.6 10.8 2.58 26.5 191 84.6
1.25kg Zn (Zn-EDTA) + 0.5% FS at 102.7 1.7 419 11.0 2.66 26.9 2.06 88.2
MT and PI
SEm+ 0.87 0.25 0.76 0.30 0.06 0.24 0.02 1.07
CD (P=0.05) NS NS 2.39 NS 0.18 NS 0.07 3.04

FS, Foliar spray; MT, maximum tillering; PI, panicle initiation; DMA, dry-matter accumulation
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panicle weight and grain weight/panicle than the other
varieties. As expected from panicle length and grain
weight (g)/panicle, ‘Pusa Rice Hybrid 10" exhibited the
highest number of filled graing/panicle and remained sig-
nificantly superior to rest of the varieties. With regard to
fertility percentage, ‘Pusa Basmati 1460’ and ‘Pusa
Basmati 1401’ registered significantly the highest chaffy
graing/panicle, which led to the lowest fertility percentage
compared to ‘Pusa Basmati 1509, ‘ Pusa Sugandh 5’,
‘PusaBasmati 1121’ and ‘ Pusa Rice Hybrid 10" (Table 2).
‘Pusa Basmati 1509 and ‘ Pusa Basmati 1121 had signifi-
cantly higher 1,000-grain weight than rest of the varieties.

Application of Zn significantly increased yield at-
tributes, viz. tillers/hill, DMA, panicleweight and length,
grain weight (g)/panicle and graing/panicle and the high-
est values were recorded with 1.25 kg Zn/ha through Zn-
EDTA + 0.5% FSat MT and PI stages, which was very
closeto 2.5 kg Zn (ZnSHH) + 0.5% FS at MT and PI.
Salton et al. (2005) and Pooniya and Shivay (2012) re-
ported that Zn fertilization improved DMA of rice signifi-
cantly. Chelated Zn source, i.e. Zn-EDTA proved superior
to Zn sulphate in increasing DMA and total Zn content. In
the case of tillerg/hill and panicle length, the improvement
owing to Zn treatments was non-significant (Table 1).
Fageria (2001) observed increased tillering and conse-
guently the number of panicles/unit area owing to ad-
equate Zn supply in lowland rice. Chaffy grains/panicle
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and fertility percentage, were significantly highest in the
control compared with Zn applied plots. Likewise, the
lowest chaffy grains were obtained in with 1.25 kg Zn/ha
through Zn-EDTA + 0.5% FS at MT and Pl stages, there-
fore this treatment had the highest fertility percentage.
Adequate soil application of Zn sulphate followed by its
foliar application is the best approach to improve growth
and yield attributes of rice (Shivay et al., 2015b). Among
Zn fertilization treatments, there was non-significant varia-
tion for 1,000-grain weight of rice (Table 2). Earlier re-
ports indicated that Zn fertilization in rice has a stimulat-
ing effect on number of productivetillers, DMA and yield
attributes. Application of chelated Zn-EDTA remained
available to crops for longer time than other sources ow-
ing to less transformation of EDTA-chelated Zn into un-
available forms (Naik and Das, 2008). The interaction ef-
fect between the basmati rice varieties and Zn fertilization
was significant for grain weight/panicle (Table 3). Appli-
cation of 1.25 kg Zn (Zn-EDTA) + 0.5% FSat MT and Pl
in ‘Pusa Sugandh 5’ rice led to the highest grain weight/
panicle, which was similar to 2.5 kg Zn (ZnSHH) + 0.5%
FS at MT and PI, both of which were significantly higher
than that recorded under 2.5 kg Zn (Zn-EDTA), 5.0 kg Zn
(ZnSHH) and control treatments.

Yields and harvest index
‘Pusa Rice Hybrid 10’ showed the highest grain yield

Table 2. Yield attributes, yields and economics of basmati rice as influenced by varieties and Zn fertilization (mean data of 2 years)

Treatment Chaffy  Fertility  1,000- Grain Straw  Harvest Cultivation Gross Net  Benefit:
graing (%) gran yield yield index cost returns  returns cost
panicle weight (t/ha) (t/ha) (%) (x 10° (x 10° (x 10° ratio

(9) Z/ha) Z/ha)  ¥/ha)
Basmati rice varieties
‘Pusa Basmati 1401’ 46.6 62.9 21.6 4.07 9.36 30.6 58.01 1345 76.5 1.33
‘Pusa Basmati 1460’ 60.6 58.9 21.3 3.01 8.06 27.4 58.01 101.8 43.8 0.76
‘Pusa Rice Hybrid 10’ 26.8 80.2 23.8 5.67 7.66 42.7 58.01 1755 117.5 2.04
‘Pusa Basmati 1121’ 13.8 80.6 27.2 4.36 7.40 37.1 58.01 138.1 80.1 1.39
‘Pusa Basmati 1509’ 10.4 87.6 27.7 4.68 6.51 42.2 58.01 145.2 87.2 152
‘Pusa Sugandh 5’ 209 81.8 25.6 4.84 6.56 42.8 58.01 149.9 91.9 1.60
SEm+ 1.16 0.84 0.17 0.17 0.35 1.29 - 493 493 0.09
CD (P=0.05) 3.66 2.65 0.53 0.55 1.08 4.04 - 15.54 15.54 0.27
Zinc fertilization
Control (no Zn) 32.3 72.0 24.2 4.09 6.68 35.8 54.57 129.2 74.6 1.38
5.0 kg Zn (ZnSO,.7H,0) 30.8 74.4 245 4.37 7.77 37.1 55.37 1395 84.2 1.53
2.5kg Zn (ZnSO,.7H,0) + 0.5% 29.5 75.8 24.7 4.60 7.87 379 55.54 146.0 90.5 1.64
FS at MT and PI
2.5kg Zn (Zn-EDTA) 29.4 75.8 24.6 4.47 7.75 37.1 63.42 142.2 78.8 1.25
1.25kg Zn (Zn-EDTA) + 0.5% 27.3 78.4 24.7 4.65 7.87 37.7 61.17 147.3 86.1 141
FSat MT and PI
SEm+ 1.10 0.74 0.20 0.09 0.20 0.79 - 2.40 2.40 0.04
CD (P=0.05) 3.14 2.11 NS 0.25 0.56 NS - 6.83 6.83 0.12

FS, Foliar spray; MT, maximum tillering; PI, panicle initiation
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and was significantly superior to ‘Pusa Basmati 1509’
‘Pusa Sugandh 5’, ‘Pusa Basmati 1121’, ‘ Pusa Basmati
1401" and ‘ Pusa Basmati 1460" while ‘ Pusa Basmati 1460’
gave the lowest grain yield (Table 2). The lowest fertility
percentage (58.9) led to the lowest grain yield of ‘Pusa
Basmati 1460’. ‘Pusa Basmati 1401’ gave the highest
straw yield, being significantly more than all the other
varieties except ‘ Pusa Basmati 1460’. Likewise, compara-
tively lower tillers/hill and 1,000-grain weights were the
responsible characteristics for the lowest grain yield in
‘Pusa Basmati 1460’ rice too. On contrary, ‘Pusa Rice
Hybrid 10’ registered the highest panicle length, grain
weight/panicle and filled grains/panicle which led to pro-
duce significantly higher grain yield than rest of the vari-
eties (Table 1). Likewise, ‘ Pusa Basmati 1509 showed the
lowest straw yield. Yield variations were apparent among
cultivars; finally, cultivar selection and Zn application will
be effective strategies to improve rice grain yield and their
quality. ‘Pusa Sugandh 5" and ‘ Pusa Rice Hybrid 10" reg-
istered the highest harvest index, while the lowest ‘ Pusa
Basmati 1460’. The higher harvest index in ‘Pusa
Sugandh 5’ and ‘Pusa Rice Hybrid 10’ is directly corre-
lated to efficient partitioning of photosynthates between
harvesting and non-harvesting parts, besides, the eco-
nomic produce has close association with plant growth
and development. Consequently, the differencesin photo-
synthates’ partitioning besides varying sink and source
relationships of different genotypes perhaps led to a sig-
nificant variation in the harvest index (Pooniya and
Shivay, 2011). A positive and strong correlation (r>= 0.91
to 0.97) was observed between yield attributes such as
effective tillerg/hill, filled grains/panicle and fertility per-
centage, and grain yield of rice (Fig. 1) which ultimately
resulted in higher grain yield in different rice varieties and
Zn fertilization treatments.

Zinc, irrespective of its source, time and method of ap-
plication, significantly improved grain and straw yields of
rice over the control (no Zn). Among Zn fertilization prac-
tices, 1.25 kg Zn/hathrough Zn-EDTA + 0.5% FS applied
plots showed significantly the highest grain and straw
yields, which remained significantly superior to the con-
trol. Zinc application through Zn-EDTA, the labile frac-
tions, i.e. water soluble, exchangeable and other Zn com-
plexes, increased in soil which ultimately improved Zn
uptake and grain yield of rice (Alvarez et al., 2001). An
application of Zn increased the DMA and positively im-
proved yield attributes in basmati/aromatic rices, which
ultimately resulted in higher yield (Shivay et al., 2010;
Pooniya and Shivay, 2012). Similarly, 2.5 kg Zn/ha
(ZnSHH) + 0.5% FS and 2.5 kg Zn/ha (Zn-EDTA) were
the next best treatments with respect to grain yield. On an
average, rice grain and straw yields enhanced by 13.7 and
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Fig. 1. Relationships between grain yield and yield attributes, viz.
effective tillerg/hill, filled graing/panicle and fertility per-
centage etc.

17.8% with 1.25 kg Zn/ha through Zn-EDTA + 0.5% FS
over the control respectively. Harvest index in rice was not
affected significantly due to Zn fertilization. Application
of Zn through Zn-EDTA, in-spite of supplying the lowest
amount of Zn resulted in the highest yields compared to
ZnS0,, or control plots.

Economics

The economics of rice were significantly influenced by
the different Zn fertilization treatments (Table 2). The
highest cost was involved in 2.5 kg Zn/ha (Zn-EDTA)
treatment, followed by 1.25 kg Zn/hathrough Zn-EDTA +
0.5% foliar spray at MT and Pl stages. Among the Zn
treatments, 2.5 kg Zn/ha (Zn-EDTA) was the costliest one
with 63.4 x 10°¥/haand it was 16.2% higher than the con-
trol treatment. ‘ Pusa Rice Hybrid 10’ gave the maximum
net and gross returns as well as benefit: cost ratio, fol-
lowed by ‘ Pusa Sugandh 5'. Although the maximum gross
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Table 3. Interaction effect of basmati rice varieties and zinc fertilization on filled grains weight (g)/panicle (mean data of 2 years)

Treatment Control 5.0kg Zn 25kg Zn 25kg Zn 1.25kg Zn
(Zns0,.7H,0) (ZnsO,.7H,0) + (Zn-EDTA) (Zn-EDTA) + 0.5%

05%FS at FSa MT and PI
MT and PI

‘Pusa Basmati 1401’ 1.23 1.67 151 1.74 1.68

‘Pusa Basmati 1460’ 133 1.69 2.29 1.61 2.02

‘Pusa Rice Hybrid 10° 2.16 2.63 2.66 2.55 2.65

‘Pusa Basmati 1121’ 125 1.52 1.28 1.68 1.46

‘Pusa Basmati 1509’ 1.62 1.89 184 2.04 2.16

‘Pusa Sugandh 5' 1.92 2.07 2.77 2.59 2.78

SEmz for Zn fertilization at same level of varieties = 0.061

CD (P=0.05) for Zn fertilization at same level of varieties = 0.148

SEm+ for varieties at same level of Zn fertilization = 0.053

CD (P=0.05) for varieties at same level of Zn fertilization = 0.155

FS, Foliar spray; MT, maximum tillering; PI, panicle initiation

returns was accrued with 1.25 kg Zn/hathrough Zn-EDTA
+ 0.5% foliar spray, while net returns with 2.5 kg Zn/ha
(ZnSHH) + 0.5% foliar spray which were 14 and 21%
higher respectively, than the control (no-Zn). This might
be owing to the higher cost of chelated Zn-EDTA than Zn
sulphate hepta hydrate. A significant benefit : cost ratio
was obtained with 2.5 kg Zn/ha (ZnSHH) + 0.5% foliar
spray at MT and Pl stages, which was at par with 5 kg Zn/
ha (ZnSHH). Thus, 2.5 kg Zn/ha (ZnSHH) as soil appli-
cation along with 2 foliar sprays resulted in higher net
benefit: cost ratio and a better choice to realize maximum
benefits to the farmers.

Our 2 year field experimentation clearly demonstrated
the significant effects of Zn fertilization on basmati/aro-
matic rice for increasing crop productivity and profitabil-
ity. Among the varieties, ‘ Pusa Rice Hybrid 10, ‘ Pusa
Sugandh 5’ and ‘ Pusa Basmati 1509" were found better for
productivity and net returns. Application of 1.25 kg Zn/ha
through Zn-EDTA + 0.5% foliar spray at MT and Pl stages
proved superior most in respect to most of yield attributes
and yields; although from economic point of view, 2.5 kg
Zn/ha (ZnSHH) + 0.5% foliar spray and 5 kg Zn/ha
through ZnSHH are better choices to realize the highest
net returns and benefit: cost ratio under Zn-stress condi-
tions in the Indo—Gangetic plains of Northern India.
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