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Abstract

The present investigation was conducted during 2019-20
and 2020-21 to study the effect of nitrogen and potassium
on growth, yield of chilli. The experiment was conducted in
randomized complete block design and replicated thrice. The
experiment comprised twelve treatments combination of four
nitrogen doses (0, 75, 100 and 125 kg/ha) and three potassium
(0,30 kg /ha as basal and KNO, @ 2% as spray). Two equal
splits of nitrogen i.e., one at the time of transplanting and
remaining at first picking were applied in case of 75 kg/ha N.
However, for 100 and 125 kg N/ha application was applied in
three equal splits i.e., first at the time of transplanting, second
and third at first and third picking of chilli. Foliar application
of KNO, was applied thrice i.e., at the time of flowering, first
and third picking of chilli. Potassium nitrate (KNO,) @ 2%
along with nitrogen 100 kg/ha and potassium 30 kg/ha was
proved to be significantly higher in growth and yield
contributing parameters such as plant height, leafarea index,
days to 50% flowering, average fruit weight, and number of
fruits/plant. There was higher green and red ripe fruit yield
of 8-18 % and 20-22 % respectively in chilli during both
seasons. So, 100 kg nitrogen per hectare in three splits and
30 kg potassium per hectare along with three foliar sprays
of KNO, @ 2% in chilli was proved suitable for production
of chilli under North Indian conditions.
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Introduction

Chilli also known as hot pepper (Capsicum annuum var.
annuum L.) is an important vegetable as well as cash
crop in India. It belongs to family Solanaceae and
originated in the tropics and subtropics of America
(Dhaliwal 2015). Chilli is famous for its nutritional value,
medicinal effects and therapeutic uses; in addition it is
being used as an organic coloring and flavoring agent in
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food industry. The fresh green chilli fruits are outstanding
source of vitamin A and C (292 IU /100g and 67 mg /
100g) due to several carotenoid viz- chlorophyll, pro-
vitamin A, carotene and oxygenated carotenoids such
as capsanthin and cryptocapsin (Deepa et al. 2007). The
green chilli contain moisture, protein, mineral, fiber, fat,
carbohydrate, energy, Ca, P, Fe, thiamine, carotene,
Capsaicin, niacin, riboflavin, Nordihydrocapsaicin and
Dihydrocapsaicin as well as large number of polyphenolic
compounds or flavonoids. It has annual trade of almost
17% of overall spice trade in the world and become
most important spice crop of the world (Ahmed et al.
2000).

Nutrients play an indispensable part in plant growth and
development. Different nutrients have different
physiological and biochemical roles in plant system.
Nutrients in the soil can be supplemented through the
application of fertilizers or manures. Crop yield reduces
over time if soil is not replenished with nutrients. Among
plant nutrients, nitrogen and potassium have a great effect
in this respect. Nitrogen is essential for building up
proteins and protoplasm which encourage initial
meristematic activity and cell division when applied in
ideal quantity (Singh and Kumar 1999). Nitrogen
application to chilli peppers exhibited an important role
for rise in plant growth parameters, color and nutritive
value of leaves and yield (Hussein 2017). Crucial role of
nitrogen for being the integral part of all amino acids in
proteins and lipids, the structural complexes of cells and
chloroplast made it the most important macronutrient
for better plant formation and proper growth (Uddin et
al. 2003).

On the other hand, Potassium is one of most essential
nutrients, supplying 6% of plant dry weight (Hartz et al.
1998). In spite of, potassium is not a component of any
organic molecule or plant part, it plays a chief role in
various biochemical and physiological processes
(Chauhan 2012). It affects different fruit characters such
as shape, taste, colour, size and shelf life. Potassium
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also plays a main role in crop quality, size of fruit and
stimulates root growth. It is also called quality nutrient
because it has important effects on quality traits of
plants. Potassium nitrate is a water soluble potassic
fertilizer containing 44% K O and 13% N suitable for
foliar fertilization. The foliar spray of potassium nitrate
in chilli considerably increases the growth and yield
parameters by influencing various physiological and
biochemical activities namely water uptake, root growth,
turgor pressure, transpiration and stomatal behavior.
Attempts have been made through the present
investigation to determine the optimum levels of nitrogen
and potassium which would be best for the growth and
yield of chilli.

Materials and Methods

The investigation was conducted at the Research farm
of Vegetable Science, PAU, Ludhiana during 2019-20
and 2020-21. The cultivar ‘CH-27’ comprises the plant
material. The experiment was conducted in randomized
complete block design and replicated thrice. The nursery
of chilli crop was sown on 16™ November 2019 and
13™ November 2020 for the production of seedlings
which were transplanted on 18" of February 2020 and
10" February 2021 for two seasons respectively. The
crop was irrigated by furrow irrigation system. Rest
cultural practices were followed as per standard
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agronomic practices. The experiment comprised twelve
treatments combination of four nitrogen doses (0, 75,
100 and 125 kg /ha) and three potassium (0, 30 kg /ha
as basal and KNO, @ 2% as spray). Two equal splits of
nitrogen i.e., one at the time of transplanting and
remaining at first picking were applied in case of 75 kg/
ha. However, for 100 and 125 kg /ha application was
applied in three equal splits i.e., first at the time of
transplanting, second and third at first and third picking
of chilli. Foliar application of KNO, was applied thrice
i.e., at the time of flowering, first and third picking of
chilli. Pooled data of all seasons was analyzed by CPCSI
software. Growth related parameters i.e., plant height
after 30, 60, 90, 120 and 150 days of transplanting, leaf
area index, days taken to 50% flowering, and yield
related parameters i.e., average fruit weight, number of
fruits per plant, green fruit yield, red ripe fruit yield
were studied during the research for both the seasons.

Results and Discussion

Plant height: Plant height is an important parameter
depicting the health of the plant. The data pertaining to
the effect of different treatments on plant height of chilli
at 30, 60, 90,120 and 150 DAT is presented in Table 1.
Data of plant height showed that maximum plant height
after 30, 60, 90, 120 and 150 days of transplanting was
observed with treatment T, (100 kg/ ha of N (Three

Table 1: Effect of different treatments on periodic plant height (cm) of chilli at 30, 60 and 90 days after transplanting

S. Treatment 30 DAT 60 DAT 90 DAT 120 DAT 150 DAT
No. 2019- 2020- Mean 2019- 2020- Mean 2019- 2020- Mean 2019- 2020- Mean 2019- 2020- Mean
20 21 20 21 20 21 20 21 20 21

T, Okg/haof N+0kg/haofK 134 125 129 269 243 256 641 63.1 636 773 782 778 830 919 875

T, Okg/haof N+30kg/haof 149 152 151 30.1 257 279 656 641 649 80.6 793 800 853 947 90.0
K

T; Okg/haof N+30kg/ haof 151 182 16.6 30.7 323 31.5 657 68.6 672 8l1.1 838 824 867 968 91.8
K + 3 foliar sprays of
KNO;@ 2%

T, 75 kg of N (Two split doses) 15.0 17.7 163 30.3 287 295 657 664 660 809 81.6 812 859 962 91.1
+ 0 kg/ha of K

Ts 75 kgof N (Two split doses) 15.1 203 17.7 30.7 343 325 657 694 67.6 815 84.6 831 877 980 929
+30 kg/ha of K

Ts 75 kg of N (Two split doses) 20.1 20.7 204 332 393 363 715 751 733 834 903 869 91.1 1059 985
+ 30 kg/ha of K +3 foliar
spray of KNO; @ 2%

T; 100 kg/ha of N (Three split  16.5 21.3 189 32.0 372 346 67.1 732 702 81.8 882 850 888 999 943
doses) + 0 kg/ha of K

Ts 100 kg/ha of N (Three split  17.9 222 20.0 324 385 355 685 742 714 823 894 859 891 1019 955
doses) + 30 kg/ha of K

To 100 kg/ha of N (Three split  21.3 254 223 356 429 392 719 79.8 759 849 950 900 979 113.0 1054
doses) + 30 kg/ha of K + 3
foliar sprays of KNO;@ 2%

Tio 125 kg/ha of N (Three split 162 23.4 208 31.5 361 338 669 712 69.0 815 864 839 878 992 935
doses) + 0 kg/ha of K

Ty 125 kg/ha of N (Three split  20.8 224 21.6 32.1 393 357 698 743 721 827 89.7 862 903 1029 96.6
doses) + 30 kg/ha of K

T, 125 kg/ha of N (Three split 209 22.1 21.5 339 400 37.0 715 768 742 839 920 879 935 1075 100.5
doses) + 30 kg/ha of K + 3
foliar sprays of KNO;@ 2%

CD (P =0.05) 285 29 35 23 35 43 25 53 45 37 35 54 3.6 44 6.5




Vegetable Science, Vol. 49(1), January-June 2022

split doses) + 30 kg/ ha of K + 3 foliar spray of KNO,@
2%) which was significantly higher from all other
treatments. On the other hand, minimum plant height
after 30, 60, 90, 120 and 150 days was witnessed with
control (T)). Plant height observed in treatment T,, T,
and T has found statistically at par with each other.
The findings are in consonance with the observations
of Kacha et al. (2008) that higher dose of nitrogen
resulted in higher plant height as compared to other lower
doses. Similarly, Mavengahama et al. (2003) and Dileep
and Sasikala (2009) observed that incorporation of
inorganic sources of nitrogen and potassium enhance
plant height in chilli crop. Increment in plant height
depends upon the rate of production of structural
proteins in which nitrogen and potassium play an integral
part. Higher the content of applied nitrogen and
potassium, increases the production of amino acids
which Synthesize proteins and thereby higher the plant
height

Leaf area Index: Leaf area index plays an important
role to determine the photosynthetically active area and
transpiration area as well as acts as a primary trait in
plant ecology to depict foliage cover around the plant.
The impact of LAI on growth of a plant is prominent
through various physiological process and biomass
accumulation (Patil et al. 2018). The data pertaining to
the effect of different treatments of nitrogen and
potassium on leaf area index is presented in Table 2.
Maximum leaf area index (3.79 and 3.74) was recorded
with treatment T, (100 kg/ ha of N + 30 kg/ ha of K + 3
foliar spray of KNO,@ 2%) during 2020-21 and in
pooled data respectively, which was significantly higher
from all of other treatments. Treatments T, (3.66) and
T, (3.69) was recorded to be statistically at par with
each other. But different treatments failed to show any
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significant effect on Leafarea index of chilli during 2019-
20. Whereas, in pooled data, leaf area index with
application of recommended dose of fertilizer (T,) was
recorded about 3.23 which was significantly higher from
control (3.03). Ahmed and Al-Fraihat (2009) observed
the same results where application of nitrogen at 100
kg/ha resulted in maximum leaf area index. Similarly,
Akambi et al. (2007) revealed that increment in leaf area
index was observed with increase in the dose of nitrogen.
As nitrogen facilitates the production of amino acids
which build up different structural proteins which in
turn cause better growth of plant.

Days to 50 % flowering: Days to 50% flowering is
very important for earliness and yield because plants
that take minimum days for 50% flowering improve
fruit number and fruit yield. Data related to effect of
different doses of nitrogen and potassium on days taken
to 50% flowering was shown in Table 2. Treatment T ,
(125 kg/ ha of N (Three split doses) + 30 kg/ ha of K +
3 foliar spray of KNO,@ 2%) resulted in earlier
production of 50% flowering in chilli plants whereas
maximum days taken to 50% flowering were observed
in control. In this context, Hiremath et al. (2006)
monitored positive results of potassium dose on early
flowering and quality of flowers. Similarly, Bhuvaneswari
et al. (2013) revealed that increment in the dose of
nitrogen and potassium decreased the days to flowering.
The reason being the promoting effect of potassium on
translocation of water and food to flowering site and
synthesis of photosynthates with the help of nitrogen.

Number of fruits per plant: Number of fruits per plant
describes the plants’ ability of fruit and flower
production. Number of fruits per plant has correlation
with fruit yield of chilli. Increase in the dose of nitrogen

Table 2: Effect of different treatments on Leaf Area Index and Days to 50% flowering of chilli

S.No. Treatment Leaf Area Index Days to 50% Flowering
2019-20  2020-21 Pooled data ~ 2019-20  2020-21  Pooled data
T, O0kg/ haof N+ 0 kg/ haof K 3.0 3.1 3.0 76.5 74.5 75.5
T,  O0kg/ha of N+30kg/ haofK 3.0 3.1 3.1 76.0 74.5 75.3
Ts;  0kg/ haof N+ 30 kg/ ha of K + 3 foliar sprays of KNO;@ 32 33 32 75.7 77.2 76.4
2%
T,  75kg of N (Two split doses) + 0 kg/ha of K 3.1 33 32 76.0 70.1 73.1
Ts  75kg of N (Two split doses) + 30 kg/ha of K 32 33 32 75.5 72.7 74.1
Ts  75kg of N (Two split doses) + 30 kg/ha of K +3 foliar 33 3.6 3.5 60.7 63.9 62.3
spray of KNO; @ 2%
T; 100 kg/ha of N (Three split doses) + 0 kg/ha of K 32 34 33 62.8 64.8 63.8
Ts 100 kg/ha of N (Three split doses) + 30 kg/ha of K 33 35 34 63.0 64.9 63.9
Ty 100 kg/ha of N (Three split doses) + 30 kg/ha of K+ 3 3.7 3.8 3.7 60.5 63.0 61.7
foliar spray of KNO;@ 2%
Tyo 125 kg/ha of N (Three split doses) + 0 kg/ha of K 32 33 32 64.0 64.2 64.1
Ty1 125 kg/ha of N (Three split doses) + 30 kg/ha of K 33 3.7 35 62.0 62.3 62.2
Ty» 125 kg/ha of N (Three split doses) + 30 kg/ha of K+ 3 34 3.7 3.6 60.0 62.4 61.2
foliar spray of KNO;@ 2%
CD (P =0.05) NS NS 0.1 0.2 8.0 7.7
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and potassium simultaneously increase the number of
fruits per plant. As, minimum number of fruits were
obtained with no fertilizer application (T,). Whereas,
maximum number of fruits were witnessed with
treatment T, (100 kg/ ha of N (Three split doses) + 30
kg/ ha of K + 3 foliar spray of KNO,@ 2%) which was
significantly higher from rest of the treatments. During
2020-21, number of fruits per plant attained with
treatment T, were 11.2% more than those obtained with
recommended dose (T,) and 21.46 % more than those
obtained with no fertilizer application. Data related to
this finding is shown in Table 3. Similar findings were
observed in experiment of Leghari and Oad (2005) for
number of fruits per plant. Kumar et al. (2010) reported
that incorporation of nitrogen and potassium in chilli
fields resulted in more number of fruits per plant than
control, reason being the nitrogen and potassium are
essential constituents of protoplasm which is needed
for quality fruit set.

Average fruit weight (g): Average fruit weight is
directly and positively related with fruit yield. To promote
the yield of chilli crop average fruit weight has a major
role to play. Increment in average fruit weight also
increases the yield. Data pertaining to average fruit
weight is shown in the Table 3. Treatment T, (100 kg/
ha of N (Three split doses) + 30 kg/ ha of K + 3 foliar
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spray of KNO,@ 2%) resulted in maximum average
fruit weight which was significantly higher from rest
of the treatments but different treatments failed to show
any noteworthy effect on average fruit weight of chilli
during first year trial i.e., 2019-20. Average fruit weight
obtained with treatment T, T, T, and T,, was found to
be statistically at par with each other. Fruit weight
obtained with control (T,) was recorded lower than
recommended dose. The results are in conformity with
the findings Gupta and Sengar (2000) and Satpal and
Saimbhi (2013) in which, noteworthy improved average
fruit weight was noticed with increased dose of nitrogen
and potassium fertilizers. Nitrogen is an integral part of
chlorophyll where most of the photosynthesis occurs
and all the photosynthates prepared during
photosynthesis are translocated with the help of
potassium at sink which are generally fruits, resulted in
increase in fruit weight.

Green fruit yield (q/ha): The yield is also an important
criterion for comparing the efficiency of different
treatments. The data regarding the effect of different
treatments on green fruit yield is presented in Table 3.
Chilli green fruit yield attained with treatments T, and
T, was statistically similar. Whereas maximum yield was
attained with T, (100 kg/ ha of N + 30 kg/ ha of K + 3
foliar spray of KNO,@ 2%) which was significantly

Table 3: Effect of different treatments on number of fruits per plant, average fruit weight, green fruit yield (q/ha) and red fruit

yield (q/ha) of chilli
S. No. Treatment Number of fruits Average fruit Green fruit yield Red fruit yield
per plant weight (q/ha) (q/ha)
2019- 2020- Pooled 2019- 2020- Pooled 2019- 2020- Pooled 2019- 2020- Pooled
20 21 Data 20 21 data 20 21 Data 20 21 Data
T: 0kg/ haof N+ 0kg/ haofK 665.1 651.5 6583 43 4.1 42 2060 2014 203.7 188.1 176.5 1823
T, 0kg/ha of N+ 30 kg/ ha of K 671.6 6557 663.7 43 43 43 2065 213.6 210.1 1993 187.6 193.4
T; Okg/haof N+30kg/ haof K+3 foliar 702.7 680.9 691.8 44 4.6 45 2263 2299 228.1 208.5 204.0 206.2
sprays of KNO;@ 2%
T4 75kg of N (Two split doses) + 0 kg/ha of 678.7 681.1 6799 44 44 44 2093 2156 2124 2059 193.6 199.8
K
Ts  75kg of N (Two split doses) + 30 kg/ha  707.5 711.7 709.6 4.5 4.7 4.6 231.1 2527 2419 2106 218.7 2146
of K
Ts  75kg of N (Two split doses) + 30 kg/ha  741.5 7519 7467 4.6 438 47 2559 2655 260.7 2379 2522 2451
of K +3 foliar sprays of KNO; @ 2%
T; 100 kg/ha of N (Three split doses) + 0 7240 7113 7177 46 47 4.6 241.0 2359 2385 2249 2287 2268
kg/ha of K
Ts 100 kg/ha of N (Three split doses) +30 7252 7245 7249 46 4.6 4.6 2433 2459 2446 2259 2429 2344
kg/ha of K
To 100 kg/ha of N (Three split doses) +30  773.8 7914 782.6 4.7 5.0 49 2738 2734 273.6 253.8 263.8 2588
keg/ha of K + 3 foliar sprays of KNOs;@
2%
Tio 125 kg/ha of N (Three split doses) + 0 718.6 7045 7115 45 45 45 2325 2327 2326 2139 2225 2182
kg/ha of K
Ti1 125 kg/ha of N (Three split doses) +30  729.8 721.1 7255 4.6 438 47  249.0 2463 247.7 231.6 2482 239.8
kg/ha of K
Ti, 125 kg/ha of N (Three split doses) +30  768.5 759.5 7640 4.7 49 48 2609 251.0 256.0 2462 253.6 2499
keg/ha of K + 3 foliar sprays of KNOs;@
2%
CD (P =0.05) 557 557 557 553 NS 0.3 02 236 174 152 174 218
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higher than that attained with all other treatments. The
results are in conformity with the findings of Sajid et al.
(2001) increased dose of nitrogen and potassium up to
certain level increased green yield of chilli further
increasing dose can adversely affect yield. Similar results
were found by Ambare et al. (2005) in okra.

Red fruit yield (q/ha): Red fruit yield is the measure
of total quantity of red fruits produced per hectare of
land. It is determined by total fruit length, number of
fruits and fruit weight. Fruit yield is the combined effect
of many parameters by which effect of those parameters
can be detected. It helps us to understand the various
factors that limit the adaptability of crop plant. During
both seasons and in pooled data the maximum yield
recorded with T, (100 kg/ ha of N + 30 kg/ ha of K + 3
foliar spray of KNO,@ 2%) was significantly higher
than that attained with rest of the treatments. During
2019-20, treatment T, T, T, and during 2020-21,
treatment T,, T,, Tg’ Tm’ T, and T A were found to
statistically at par with each other. The reason might be
the presence of N and K as a primary nutrient in plant
system. Yield of a plant depends upon the amount of
biomass produced and translocated through plant
system. Here, Nitrogen and potassium both plays
fundamental role in all the metabolic and physiological
processes to increase yield. The data pertaining to this
trait has been shown in Table 3. The findings are in
consonance with the observations of Aminifard et al.
(2010) and Reddy et al. (2013).

To conclude, application of potassium nitrate (KNO,)
@ 2% along with N @ 100 kg/ ha (Three split doses)
and potassium @ 30 kg/ ha was proved to be beneficial
in all aspects such as growth and yield. The yield
parameters such as number of fruits per plant, average
fruit weight and green along with red fruit yield were
also at their maximum due to interactive effect of KNO.,.
Foliar spray of KNO,@ 2% showed overall better
performance than top dressed fertilizers alone.

LKkjk"k

AT AT Y 2019—20 3R a9 2020—21 & IR A
% faar 3R SUST W oo iR URRrM & yM B S
A B foy e | 59 W& @ goi-wg 9 agfed
TS =g # AR R 3 IR ufagfa fBar | e
H 12 SYTRI BT e A T K8 F=39H 351 4 93 (0,
75, 100 3fR 125 . Ufdr TacaR) iR WeRras @ 3 wmn
(0, 30 fHuT. U TaIR aMeRA iR UICfIRM AEge @ 2
gfcrerd &1 Rl R foedE) w1 wAe fear T B 75
T, 3o ufd eIk B QT SRR 9T it Udh e
AT & FHY SR AV UgeAl JeIs & FHI YA b |
gTeTifds, 100 AT 120 fHuT. Ul BaeoR & N RIER 9RT
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I UECEl R Ui AT & T, I SR A IR B
AT B A9 @1 gl dn ) g & 9wy WA e
T | ORI AET & SUWART B A dR— YWE & GHY
qm fd @ ugell 3R IR geiE @ wHd fhar |
TefRrw Argge & 2 ufdwrd &1 100 fHuT. F9o 3R 30
forur. IReRm & SUIT ¥ e iR SuST INTeE A s
SRI— Uiy @1 TS, URH & Edle, 50 Uferd g et
3 faq, wall &1 3fd IR 3R ufa oY wal @ Hear |
IR IR Y | 39D A1 B B IR AT T b UD Bl
P UgTaR § HHI: 8—18 Ufea SR 2022 uferer, =i
AreEl § qer) g1 | gdfely, SR YRd @ uRRerfr #
e & SareT g 100 fhun. 3o Ui 2R & 3 AT
# gorr 30 fhur. UReRrM & |y A9 IR URRRRE Agde B
2 ufierd &1 fosda A Sugad urm |
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