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Abstract

Application of macro and micronutrients is vital for raising the yield of crops and yield contributing parameters.
The current research was led to applying macro and micronutrients on rice harvest residue moisture to enhance
growth of chickpea and grain production. Throughout the course of the study, information was gathered on the
following parameters crop growth rate, chlorophyll content, nodules count per plant, days to 50% flowering, plant
height (cm), branches count per plant, pods count per plant, seed count per plant, pod weight, 100 seed weight,
grain yield, biological yield, harvest index, and economic analysis. The means of the various treatments differed
significantly from one another. Using all macro and micromanagement approaches, nipping management yielded
the maximum grain production (2505 kg hal), nutrients in relation to the reference (809.7 kg hal). Therefore,
applying macro and micronutrients (foliar application) is advised for rice harvest in arid places to increase seed
yield and improve economic return per unit area from chickpea crop using pinching management approach.

Key Words: Macro & micro-nutrients, management, residual moisture, nipping, chickpea, arid climate.

INTRODUCTION One of the most extensively grown-up

. . . major legume crops in the world is the chickpea.
Grain legumes play a important part in

o ) ) ) Local grain is vital in the Islamic Republic of
cultivation together with cereal since they fix

. . . . Pakistan, where it makes up 95% of the total grain,
nitrogen in the diet. Following beans and soybeans

. o . . o compared to 10% in Kabul. Gram can be
in global cultivation, chickpeas (Cicer arietinum L.) o o ) ) o
characterized into five highly imperative periods in
Pakistan: 1947-1965 (pre—Green Revolution
period); before mineral fertilizer was widely
available; 1966-1976 (Green Revolution period);

genotypes and high-quality seed helped farmers

are one of the greatest significant crops among
pulses. In Pakistan, gram crops are grown on over
940,000 hectares, yielding 545 thousand tons of
grain year (Govt. of Pakistan, 2019-20). 52—70% of
its seed is made up of carbohydrates, 18-22% of

. achieve extreme yield on the major cultivated area
protein, and 4-10% of fat.

(2/3) designated for chickpea; 1977-2000 (Post—

Green Revolution period); new crop species; tunnel
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agriculture; drought and frost resistance stresses;

technological advancements; and 2000—present
(Modern period), when banks facilitate loans and
the government carefully announces prices and

various subsidies (Hafiz et al., 2021).
Problem Statement

Yield of chickpea is higher in other
develop counties as compared to Pakistan. In
Pakistan due to availability of macro and
micronutrients and fertility of soil. Chickpea crop
mostly survives in arid to semi-arid areas and in
Pakistan chickpea crop is mostly grown under
rainfed condition. But it requires proper moisture for
germination and seedling establishment after

harvest of rice. (Kagan and Kayan, 2014).

According to Borie et al. (2006), the main
reason of the decline in yield of chickpea is a lack
of macro and micronutrients. For the chickpea crop
to grow and flourish properly, the macro and
micronutrients NPK, iron (Fe) and zinc (Zn)
essential to be present in adequate amounts. One of
the main issues facing farmers currently is
awareness of the quantity and use method of
micronutrients like zinc and iron. The two most
popular ways to apply nutrients are through soil and
foliar applications. The crop obtains direct
fertilization by the foliar spray of micronutrients

(Fageria et al. 2009).
Significance of the study

Since masses of people depend on
chickpea seeds for their nourishment, they are
usually referred to as the poor man's meat. When
compared to other pulse crops, chickpeas have
higher levels of protein, carbs and minerals.

Nutrient deficiencies can result in disorders related
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to plant development since micronutrients are often
needed in very small amounts by crops for growth
and development. Efficiency is increased when
micronutrients are added to fertilizers (Nadi et al.,
2013).

The development and productivity of
chickpeas are encouraged by urea applied topically.
Zinc both significantly raises the zinc content and
plant seed output. Nipping significantly affects the
growth and chickpea yield.

However, it is normal practice to plant
chickpeas without fertilizer in rice-based cropping
systems. As a result, the current study was supported
out to assess the influence of applying macro and
micronutrients on productivity of chickpea when
pinching management measures were used against
those that were not. This study also clarified how
nutrition interacts with both nipping and non-

nipping behaviors.
MATERIAL AND METHODS

During the Rabi season of 2021-2022, a
field study was led at the Research Area Agronomy
Department,  Agriculture  Faculty, Gomal
University, D.I. Khan. The seedbed was fine-tuned
through plowing to help seed germination and
conservation of moisture. To plant the seeds, a
physical sowing drill was employed. After
harvesting the rice, seeds were sowed on the

remaining moisture.

In an experimental field, the certified
chickpea variety Karak-1 seed was sown. The
experiment was set up using a Randomized
Complete Block Design (RCBD) with three
replications using a split-plot layout. Main plots

with and without nipping factors were retained, but
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NPK and micronutrients were allocated to subplots.
In the sub, a 45 cm row and a 30 cm plant-plant
separation were maintained. plots totaling 12.15

square meters.

Prior to seeding, the NPK was added, and
the soil was well stirred to ensure uniformity. On the
other hand, twice during the crop's life, foliar sprays
of 1% urea, 0.5% Fe, and 0.5% Zn solutions in water

were sprayed (before and after flowering).
Treatments to be studied

Main plot

S1: Nipping, Sz: Non- nipping

Sub-plot (Control, NPK and foliar application of

macro and micronutrients levels)

T1 = Control (without fertilizer)

T2 = NPK (20:40:20 kg ha'l)

Ts = NPK + Foliar (urea 1%)

Ta = NPK + Foliar (urea 1% + Zn 0.5%)

Ts = NPK + Foliar (urea 1% + Fe 0.5%)

Ts = NPK + Foliar (urea 1% + Zn 0.5% + Fe
0.5%)

RESULTS AND DISCUSSION
Crop growth rate (CGR) (g m2day™)

The increase in dry matter output per unit
area over a specific time period of the crop is
referred to as its crop growth rate. The results in
Table 1 indicated a notable difference in CGR
across the treatments; however, there was no

variation in CGR between nipping and non-nipping,
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nor in their interaction with foliar fertilizer
application. T6 (NPK + foliar application of urea
1% + Zn 0.5% + Fe 0.5%) exhibited the highest
CGR of 4.71 g m2 day. T5 (NPK + foliar (urea 1%
+ Fe 0.5%)) and T4 (NPK + foliar (urea 1% + Zn
0.5%)) yielded a CGR of 3.61 and 3.14 g m day™,

respectively.

Control treatment T1 exhibited the lowest
CGR of 1.79 g m? day™, while treatment T2 (NPK
20:40:20 kg ha') had a CGR of 2.50 g m2day™. The
T6 treatment likely achieves the highest crop growth
rate due to the chickpea crop's utilization of
balanced micronutrient treatments and timely
nitrogen Enhanced

supplementation. growth

transpired throughout the vegetative phase

consequently.

The findings align with Patel and Hanki
(2020), who established that nipping management
strategies exhibited the highest CGR compared to

non-nipping treatments.
Number of nodules plant?

The quantity of nodules per plant indicates
the increased nitrogen supply from crops and soil
nitrogen fixation for subsequent crops. Table 2
demonstrated significant changes in the number of
nodules per plant across several treatments
involving micronutrient delivery and the interaction

of micronutrients with management strategies.

The nipping treatment with T6 (NPK +
foliar-urea 1% + Zn 0.5% + Fe 0.5%) yielded the
highest number of nodules (47.40 per plant),
comparable to the non-nipping treatment with T6,
the nipping treatment with T5 (NPK + foliar-urea
1% + Fe 0.5%), and the non-nipping treatment with
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T5, which produced averages of 42.44, 38.85, and
39.34 nodules per plant, respectively.

Nonetheless, the non-nipping treatment
with T1 (control) resulted in the fewest nodules per
plant, followed by the non-nipping treatment with
T2 (NPK (20:40:20 kg hal)) and the nipping
treatment with T1 (control), producing 14.33, 18.67,
and 21.33 nodules per plant, respectively. The
application of micronutrients during the later stages
of vegetative growth, which enhances the symbiotic
relationship between rhizobium bacteria and
atmospheric nitrogen, may have contributed to the
increased number of nodules per plant. This may
have occurred because of the initial application of
NPK.

Patel and Hanki (2020) found that the
combination of micronutrients and precise nutrition
control results in an increased number of nodules
per plant.

Days to 50% flowering (days)

Table 3 demonstrated a considerable
difference in the number of days to 50% blooming
in chickpea crops based on the application of foliar
micronutrients and the interrelationships among
these factors. Management approaches vyielded
variable effects regarding the duration to 50%

flowering.

combined with the foliar

Nipping
application of micronutrients (T6) (NPK + foliar
(urea 1% + Zn 0.5% + Fe 0.5%) results in the
maximum duration until 50% flowering (119 days).
This is followed by pinching treatment (T5) (NPK +
foliar application of 1% urea and 0.5% Fe), resulting
in 113.33 days to 50% bloom. T1 (control) under

non-nipping treatment required a minimum of 103
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days to achieve 50% flowering, whereas T1
(control) following nipping treatment took 106

days.

The plant exhibited new growth following
the nipping treatments. Conversely, non-nipping
treatments  involving foliar  application of
micronutrients induce earlier flowering, as they
remain untrimmed, thereby initiating vegetative
growth sooner and completing the vegetative stage
in a shorter timeframe, resulting in fewer days to
achieve 50% flowering compared to nipped
treatments. It required a lengthier duration to attain
its vegetative maximum peak before thereafter

producing flowers.

Moreover, the foliar application enhances
the vegetative growth phase, so affecting the
treatment including all three micronutrients, which
need the greatest number of days to achieve 50%
blooming. To enhance chickpea yield, Singh et al.
(2020) focused on integrated nutrition management.
They indicated that the greatest duration to reach
50% flowering was attained by nutrient balancing

methods.
Plant height (cm)

Table 4 indicates a significant variation in
chickpea plant height based on the presence or
absence of nipping, as well as the foliar management
of micronutrients and their interactions. The highest
plant height of 36.83 cm was observed in the non-
nipping treatment T6 (NPK + foliar (urea 1% + Zn
0.5% + Fe 0.5%)), followed by T5 (NPK + foliar
(urea 1% + Fe 0.5%)) at 34.46 cm, and T4 (NPK +
foliar (urea 1% + Zn 0.5%)) at 30.26 cm.

Conversely, the control treatment T1,

which omitted soil fertilizer and foliar micronutrient
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application in the nipping and non-nipping
treatments, respectively, exhibited the lowest plant
heights of 19.50 cm and 23.07 cm. The plant was
unable to grow branches in non-nipping plots,
resulting in the tallest plants being produced. After
60 days, the plants subjected to nipping treatments
were nipped, and these plants subsequently
exhibited more frequent growth and branching

compared to those in the non-nipping treatments.

Consequently, the plants subjected to the
pinching treatments could not achieve greater
height, although their canopy expanded in relation
to their stature. Consequently, as comparison to
non-nipping treatments, the height of the nipping
treatment with foliar application of micronutrients
was superior. The excision of primary branches
through nipping may have led to the possible
reduction in height.

Auxin, or hormones, present in the excised
branches facilitated canopy expansion by
translocating to lateral branches rather than the
apical meristem, which lengthened vertically to
increase plant height. The findings of Malik et al.
(2016) corroborated our results, confirming that the
removal of the apical meristem led to enhanced
canopy formation. Our results align with those of
Patel and Hanki (2020), who identified significant
variations in plant height due to different fertilizer
levels and the application of nipping versus non-

nipping procedures.

Number of branches plant*

The number of branches influences the

quantity of pods produced by an individual plant and
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contributes to the overall biomass of chickpeas, both

of which enhance crop production.

Data in Table 5 indicate significant
variations in the number of branches per plant in
chickpeas, contingent upon the application of foliar
micronutrient sprays and their interaction with other
factors. The pinching treatment with T6 (NPK +
foliar (urea 1% + Zn 0.5% + Fe 0.5%)) and T5 (NPK
+ foliar (urea 1% + Fe 0.5%)) resulted in the
maximum number of secondary branches, with 11.43
and 10.96 branches per plant, respectively, and both
treatments were statistically significant. The pinching
treatment with T4 (NPK + foliar (urea 1% + Zn
0.5%)) resulted in 9.63 branches per plant.

The non-nipping treatment with T1
(control) resulted in the fewest branches per plant, at
3.77, whereas the nipping treatment with T1 (control)
yielded 5.40 branches per plant of the chickpea crop.
The hormone auxin, naturally present in the apical
meristem of branches, may be responsible for the
tallest branches observed in pinching treatments

involving foliar administration of micronutrients.

The nipping process facilitated the delivery
of this hormone into the lateral branches, which
subsequently exhibited increased lateral growth and
produced more branches compared to the non-
nipping treatment. The epicormic branches were not
pruned in non-nipping treatments, permitting auxin to
accumulate in the top sections of the branches,
resulting in their growth surpassing that of the lateral

branches and the plant's canopy foliage.

Patel and Hanki (2020) reported that,
compared to control treatments, nipping management
techniques combined with NPK and zinc application

resulted in the highest number of branches.



J. Plantarum., 7(1): 09-22

Number of pods plant?

Table 6 indicates that the number of pods
per plant in the nipping versus non-nipping
treatment, the  foliar  management  of
micronutrients, and their interactions exhibited
substantial variation. After the nipping treatment
with T5 (NPK + foliar (urea 1% + Fe 0.5%)),
which yielded 44.11 and 38.05 pods per plant, the
nipping treatment with T6 (NPK + foliar (urea 1%
+ Zn 0.5% + Fe 0.5%)) produced the largest

number of pods per plant.

The non-nipping treatment exhibited the
lowest minimum number of pods per plant,
succeeded by the nipping treatment with control,
yielding 20.36 and 26.30 pods per

respectively, in the absence of micronutrient

plant,

supplementation. The administration of nutrients
alongside nipping treatments enhanced the

number of branches and pods per plant,
subsequently augmenting the total pod count per

plant.

This

nutrient

improvement may result from

balanced management and crop
management through nipping, which increased
both the number of branches and the plant's
canopy, ultimately elevating the pod count per
plant. Shah et al. (2016) shown that the primary
application of NPK fertilizers results in the highest

number of pods per plant.

Grain yield (kg ha?)

The ultimate objective of every research
study is to optimize grain yield, while farmers aim
to enhance yield and economic returns on their

investments. Table 7 demonstrates that the mean
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yield of several treatments considerably differs

based on management strategies, foliar
micronutrient delivery, and their interactions. The
application of T6 (NPK + foliar urea 1% + Zn 0.5%
+ Fe 0.5%) resulted in the highest grain yield of

2505 kg ha.

The non-nipping treatment with T6 (NPK
+ foliar urea 1% + Zn 0.5% + Fe 0.5%) and the
nipping treatment with T5 (NPK + foliar urea 1% +
Fe 0.5%) had grain outputs of 2159.3 and 2112.7 kg
ha?, respectively. Conversely, the non-nipping
management strategy with T1 (control) resulted in

the lowest grain yield at harvest.

The subsequent management strategy
employing T1 (control) resulted in grain yields of
809.7 and 982.7 kg ha'l, respectively. The density of
plants per unit area, the number of pods per plant,
the number of seeds per plant, and the weight of 100
seeds collectively contribute to the total grain yield

of chickpeas.

In conjunction with the control treatment in
both management practices, the micronutrient and
management strategies enhanced the grain yield of
chickpea with NPK. To enhance field nipping
procedures and ultimately boost chickpea output,
the balanced administration of NPK and foliar
application of micronutrients augmented the total
number of branches per plant and the number of
pods per plant. The Valenciano group (2011)
reported that, in comparison to the control
treatment, the highest grain yield was observed with
the administration of NPK in conjunction with Zinc

and Boron.

Biological yield (kg hat)
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The biological yield encompasses the total
above-ground biomass. It is the total amount of dry
matter harvested by a crop per unit area. A higher
biological  production enhances a plant's
photosynthetic efficiency. The data on biological
yield indicated a significant variation across the
treatments, influenced by management strategies,
micronutrient and their

foliar application,

interaction (Table 8).

The pinching treatment with T6 (NPK +
1% foliar urea + 0.5% Zn + 0.5% Fe) resulted in the
highest biological yield of 4510.3 kg hal, as
measured. The non-nipping treatment with T6 (NPK
+ foliar urea 1% + Zn 0.5% + Fe 0.5%) and the
nipping treatment with T5 (NPK + foliar urea 1% +
Fe 0.5%) produced yields of 4244 and 4129.7 kg ha
!, respectively, although the lowest biological yield
recorded was 1536 kg ha.

The application of nipping treatment with
T1 (control) after T1 (control) resulted in a
biological yield of 1814 kg ha* The regulation of
critical and micronutrients may have enhanced
photosynthetic productivity, subsequently
improving dry matter production and ultimately
leading to optimal biological yield. Drostkar et al.
(2014) discovered

application yielded the highest biological output

that a balanced nutrient

compared to the absence of fertilizer.
Harvest index (%0)

The harvest index is defined as the ratio of
grain yield to crop biological yield. A higher harvest
index, relative to straw output, indicates greater
allocation of dry matter to grain production. Table 9
indicates that while the management approaches and

their interaction with micronutrients were found to
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be non-significant, the foliar application of
micronutrients resulted in a substantial alteration in

the harvest index across the different treatments.

T6 (NPK + foliar urea 1% + Zn 0.5% + Fe
0.5%), T1 (control), and T2 (NPK (20:40:20 kg ha
1) exhibited the highest harvest indices, measuring
53.21%, 53.44%, and 53.31%, respectively. T4
(NPK + foliar urea 1% + Zn 0.5%) and T5 (NPK +

foliar urea 1% + Fe 0.5%) had the lowest crop

indices, measuring 49.35% and 49.58%,
respectively.
An effective and balanced nutrient

treatment may enhance photosynthetic efficiency
and optimize dry matter allocation, resulting in an
increased harvest index. Our findings aligned with
those of Usman et al. (2014), who indicated that zinc

and NPK produced a maximum harvest index.
Benefit cost ratio (BCR)

The economic feasibility of applying urea,
zinc, and iron through foliar application, alongside
appropriate management practices and effective
macro- and micronutrient strategies in chickpea
crops utilizing residual moisture from rice crops, as
evidenced by the BCR analysis and the economics

of primary nutrients.

Table 10 presents the computed benefit-
cost ratio data. The minimum benefit-cost ratio was
observed in the non-nipping treatment T1 (control)
at 2.01, followed by the nipping treatment T1
(control) at 2.13. Conversely, the maximum benefit-
cost ratio was recorded in the nipping treatment T6
(NPK + foliar urea 1% + Zn 0.5% + Fe 0.5%) and
the non-nipping treatment T5 (NPK + foliar urea 1%
+ Fe 0.5%), yielding ratios of 3.66 and 3.55,

respectively, which were statistically comparable.



J. Plantarum., 7(1): 09-22

Rehman and associates (2021) also indicated that,
relative to the control, NPK and micronutrients

resulted in an elevated BCR.
CONCLUSION

Current research concludes that the
application of macro nutrients NPK in soil and the
foliar application of micro-nutrients (urea, Zn, and
Fe) resulted in superior grain and biological yields
compared to the control treatment. Comparing
nipping and non-nipping management approaches,
it was determined that nipping treatment resulted in
a greater number of branches per plant, pods per
plant, and seeds per plant compared to non-nipping
treatment. The combined effect of macro and
micronutrients, along  with  the pinching
management strategy, resulted in the maximum
grain output (2505 kg ha?) and benefit-cost ratio
(3.95), while also enhancing the number of nodules

per plant.
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Table 1. Influence of nipping and foliar micronutrient application on chickpea crop growth rate (g m-2day!) under residual rice moisture

Foliar application of micro-nutrients

Management Ta T2 Ts Ta Ts Te
Practices Control NPK (20:40:20 Kg NPK + Foliar NPK + Foliar (Urea NPK + Foliar (Urea 1% NPK + Foliar (Urea 1% + Zn
ha?) (Urea 1%0) 1% + Zn 0.5%) + Fe 0.5%) 0.5% + Fe 0.5%)
Nipping 1.86 NS 2.70 291 3.37 3.91 4.80
Non- Nipping 1.73 2.31 2.71 2.92 3.32 4.62
Means 1.79f 250e 2.81d 3.14c¢ 3.61b 471a

Mean sharing common letters do not different significantly at 5% level of probability.
LSDo.0s for nipping vs. non-nipping = NS

LSDo.05 for foliar application of micro-nutrients = 0.18

LSDo.os for interaction = NS

Means

3.26 NS

2.94

Table 2. Influence of nipping and foliar micronutrient application on number of nodules plant™ of chickpea under residual rice moisture

Foliar application of micro-nutrients

T T T T T
Management ' ? : ¢ °
Practices Control NPK (20:40:20 Kg NPK + Foliar NPK + Foliar (Urea NPK + Foliar (Urea 1%
ha't) (Urea 1%) 1% + Zn 0.5%) + Fe 0.5%)
Nipping 21.33 23.67 ¢ 25.83°¢ 29.874 38.85°¢
Non- Nipping 14.331 18.67 " 23.33¢9 27.34 % 39.34¢
Means 17.83f 21.16¢e 24.58d 28.60 ¢ 39.09 b

Mean sharing common letters do not different significantly at 5% level of probability
LSDo.05 for nipping vs. non-nipping = NS

LSDo.os for foliar application of micro-nutrients = 1.79

LSDo.os for interaction = 2.54

18

Ts

NPK + Foliar (Urea 1% + Zn
0.5% + Fe 0.5%)

47.402
42.44°
4492 a

Means

31.15N8

27.57



Table 3: Influence of nipping and foliar micronutrient application on days to 50% flowering of chickpea under residual rice moisture

Foliar application of micro-nutrients

Management o " o
Practices Control NPK (2£;1ng:20 Kg N(F)Ulfre;';(tz/:;ir
Nipping 106 fg 108 ef 109 de
Non- Nipping 103 h 104.33 gh 108.33 e
Means 104.50 e 106.17d 108.67 ¢

Ta

NPK + Foliar (Urea
1% + Zn 0.5%)

111 cd
110 c-e
110.50 b

Mean sharing common letters do not different significantly at 5% level of probability

LSDo.05 for nipping vs. non-nipping = 1.26
LSDo.0s for foliar application of micro-nutrients = 1.51
LSDo.os for interaction = 2.13

Ts

NPK + Foliar (Urea
1% + Fe 0.5%)

113.33 b
110.67 cd
112 Db

Te

NPK + Foliar (Urea 1% + Zn
0.5% + Fe 0.5%)

119a
111.67 bc
11533 a

Table 4. Influence of nipping and foliar micronutrient application on plant height (cm) of chickpea under residual rice moisture

Foliar application of micro-nutrients

Management T T2 T _
Practices Control NPK (2'5)6:;113):20 Kg N(PUKre;lif))/lolflr
Nipping 19.50i 22.13h 24.30fg
Non- Nipping 23.07¢g 25.06 ef 27.46d
Means 21.28 f 23.60¢e 25.88

Ta

NPK + Foliar (Urea
1% + Zn 0.5%)

25.80¢e

30.26 ¢

28.03 ¢

Mean sharing common letters do not different significantly at 5% level of probability

LSDo.05 for nipping vs. non-nipping = 0.80
LSDo.os for foliar application of micro-nutrients = 1.00
LSDo.os for interaction = 1.4
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Ts

NPK + Foliar (Urea 1%

+ Fe 0.5%)
27.86d

34.46b

31.16b

Ts

NPK + Foliar (Urea 1% + Zn
0.5% + Fe 0.5%)

30c
36.83a

3341a

Means

111.06 a
108 b

Means

2493 Db

29.52 a



Table 5. Influence of nipping and foliar micronutrient application on number of branches plant?* of chickpea under residual rice moisture

Management
Practices

Nipping
Non- Nipping

Means

Foliar application of micro-nutrients

T T2 Ts Ta Ts Ts Means
Control NPK (20:40:20 Kg NPK + Foliar NPK + Foliar (Urea NPK + Foliar (Urea 1% NPK + Foliar (Urea 1% + Zn
ha't) (Urea 1%) 1% + Zn 0.5%) + Fe 0.5%) 0.5% + Fe 0.5%)
540e 530e 7.50c 9.63b 10.96 a 11.43a 8.37a
3.77f 5.16 e 520e 5.60 e 6.56 d 6.80 cd 551Db
458 e 5.23d 6.35¢ 7.61b 8.77 a 9.12a

Mean sharing common letters do not different significantly at 5% level of probability
LSDo.05 for nipping vs. non-nipping = 0.74

LSDo.05 for foliar application of micro-nutrients = 0.48

LSDo.os for interaction = 0.68

Table 6. Influence of nipping and foliar micronutrient application on number of pods plant™ of chickpea under residual rice moisture

Management
Practices

Nipping
Non- Nipping

Means

Foliar application of micro-nutrients

T1 T T3 Ta Ts Te Means
Control NPK (20:40:20 Kg NPK + Foliar NPK + Foliar (Urea NPK + Foliar (Urea 1% NPK + Foliar (Urea 1% + Zn
ha't) (Urea 1%) 1% + Zn 0.5%) + Fe 0.5%) 0.5% + Fe 0.5%)
26.30 g 28.38 f 31.37e 35.90¢ 38.05hb 4411 a 34.02a
20.36 j 23.30i 25.05h 27.03¢g 31.15e 32.86d 26.63 b
23.34f 2584 e 28.21d 31.46¢ 34.60 b 38.48 a

Mean sharing common letters do not different significantly at 5% level of probability
LSDo.05 for nipping vs. non-nipping = 0.71

LSDo.os for foliar application of micro-nutrients = 0.79

LSDo.os for interaction = 1.13
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Table 7. Influence of nipping and foliar micronutrient application on grain yield (Kg ha') of chickpea under residual rice moisture

Management
Practices

Nipping
Non- Nipping

Means

Foliar application of micro-nutrients

T1 T2 T3 Ta Ts Te Means
Control NPK (20:40:20 Kg ha NPK + Foliar NPK + Foliar (Urea NPK + Foliar (Urea NPK + Foliar (Urea 1% + Zn
h (Urea 1%) 1% + Zn 0.5%) 1% + Fe 0.5%) 0.5% + Fe 0.5%)
982.7¢ 1890.7 de 1900d 1999.7 ¢ 2112.7b 2505 a 1898.4 a
809.7 h 1598.3 f 1784 e 1864.3 de 1920.7 cd 2159.3 b 1689.4 b
896.2 f 17445e 1842d 1932 ¢ 2016.7 b 2332.2 a

Mean sharing common letters do not different significantly at 5% level of probability
LSDo.05 for nipping vs. non-nipping = 101.95

LSDo.0s for foliar application of micro-nutrients = 40.07

LSDo.os for interaction = 56.66

Table 8. Influence of nipping and foliar micronutrient application on biological yield (kg ha) of chickpea under residual rice moisture

Management
Practices

Nipping
Non- Nipping

Means

Foliar application of micro-nutrients

T1 T2 T3 Ta Ts Te Means
Control NPK (20:40:20 Kg NPK + Foliar NPK + Foliar (Urea NPK + Foliar (Urea 1% NPK + Foliar (Urea 1% + Zn
ha) (Urea 1%) 1% + Zn 0.5%) + Fe 0.5%) 0.5% + Fe 0.5%)
1814 i 3519.7¢g 3644.3 f 3990.7d 4129.7¢c 4510.3a 3601.4 a
1536 j 3022.7 h 3481.7 g 3838.3¢e 4003d 4244 b 3354.3 b
1675 f 3271.2e 3563 d 39145¢c 4066.3 b 4377.2 a

Mean sharing common letters do not different significantly at 5% level of probability
LSDo.05 for nipping vs. non-nipping = 58.15

LSDo.os for foliar application of micro-nutrients = 73.93

LSDo.os for interaction = 104
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Table 9. Influence of nipping and foliar micronutrient application on harvest index (%) of chickpea under residual rice moisture

Management Foliar application of micro-nutrients
Practices Ty T Ts T Ts
Control NPK (20:40:20 Kg NPK + Foliar NPK + Foliar (Urea NPK + Foliar (Urea 1% NPK + Foliar (Urea 1% + Zn
ha) (Urea 1%) 1% + Zn 0.5%) + Fe 0.5%) 0.5% + Fe 0.5%)
Nipping 54.17 NS 53.73 52.16 50.11 51.19
Non- Nipping 52.71 52.88 51.24 48.59 47.98
Means 53.44 a 53.3la 51.70Db 49.35¢ 49.58 ¢

Mean sharing common letters do not different significantly at 5% level of probability
LSDo.05 for nipping vs. non-nipping = NS

LSDo.0s for foliar application of micro-nutrients = 1.41

LSDo.05 for interaction = NS

Table 10. Influence of nipping and foliar micronutrient application on BCR of chickpea under residual rice moisture

Foliar application of micro-nutrients

T, T, T, T, Ts
Management
. Control NPK (20:40:20 Kg ha) NPK + Foliar NPK + Foliar (Urea 1% NPK + Foliar (Urea 1% +
Practices (Urea 19%) +27n 0.5%) Fe 0.5%)
Nipping 2.13f 2.85 de 2.95 cd 3.05¢ 3.19b
Non- Nipping 2019 2.72¢e 2.89d 2.99 cd 3.11 bc
Means 2.07e 2.79d 2.90 cd 3.02¢ 3.15b

Mean sharing common letters do not different significantly at 5% level of probability
LSDo.os5 for nipping vs. non-nipping = NS

LSDo o5 for foliar application of micro-nutrients = 0.11

LSDo o5 for interaction = 0.16
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NPK + Foliar (Urea 1% + Zn 0.5% +

Means

52.82 NS

50.71

Means

2.97 NS
2.88



