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ABSTRACT

Investigations were carried out to study the effect of different growth regulators in paprika (Capsicum
annuum var. longum) cv. KtP1-19 during two seasons in 2002 — 2003, at Coconut nursery garden, Tamil Nadu
Agricultural University, Coimbatore. The experiment was conducted in randomized block design with three
replications. The growth regulators treated consist of Mepiquat chloride (50 and 100 ppm), 2, 4-D (5 and 10
ppm), NAA (25 and 50 ppm), GA, (25 and 50 ppm) and Nitro benzene (0.1 and 0.2 %). The treatment NAA
at 50 ppm recorded the greatest fresh fruit yield per plot (6.82 and 5.98 kg) and estimated yield per hectare
(12.89 and 12.28 t) during winter and summer respectively. Photosynthetic yield (0.732 and 0.652 F /F ) was
highest in GA, at 25 ppm at flowering stage in both the seasons. Stomatal diffusive resistance was found to
be increased with Mepiquat chloride 100 ppm in all the crop growth stages during both the seasons. Maximum
transpiration rate was observed in GA, treatment at all the crop growth stages in both the seasons.
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Introduction

Paprika (Capsicum annuum var. longum) is the mild or non pungent variety of chilli or capsicum. It has
gained importance in various food processing industries as a natural source of food colourant. Paprika has great
demand in Western countries as a consequence of banning of artificial food colours. However the production
technologies for paprika in India is scanty and there is very little research work focused on physiological
parameters influencing yield of paprika. Stimulation of necessary endogenous growth substances by external
sources has been encouraging results in increasing the physiological activities of growth and bio - synthesis.
Zhang et al. (1985) reported that in chilli (Capsicum annuum) seedlings, 2, 4-D application at 150 ppm
reduced the rate of transpiration. Photosynthesis and chlorophyll fluorescence yield were measured under
laboratory conditions in an effort to determine the feasibility of using fluorescence to model leaf photosynthesis
in capsicum (Willits and Peet, 1999). Realizing the present potential and production lacuna, the work was
carried out to study the effect of growth regulators on physiological parameters which are influencing the yield.

Materials and methods
Studies on the effect of growth regulators on physiological parameters in paprika were undertaken at

Coconut nursery garden, Tamil Nadu Agricultural University, Coimbatore during the period of June to
November, 2002 and December to May, 2003.
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The treatment details which are followed are given below.

T, -  Control (without any spray) T, - NAA 50 ppm
T, - Mepiquat chloride 50 ppm T, - GA, 25 ppm
T, - Mepiquat chloride 100 ppm T, - GA, 50 ppm

T, - 2,4-DSppm T, - Nitrobenzene 0.1 per cent

T, - 2,4-D 10 ppm T, - Nitrobenzene 0.2 per cent

T, - NAA 25 ppm

The experiment was laid out in randomized block design with 3 replications. Plot size of 3 m x 2 m was
laid out with the spacing of 60 ¢cmx30 cm which possess 30 plants per plot. The growth regulators were
treated as foliar sprays with the help of a mini hand sprayer at morning hours. The first treatment was given
at 25 days after transplanting and the second and third sprays were given at twenty days intervals after the
first spray as on 45" day and 65" day after transplanting. The yield was recorded as fresh fruit yield per plot
in each treatment. Following physiological attributes were estimated by using different methods at different crop
growth stages viz., vegetative, flowering and harvest stages.

Photosynthetic Yield
The quantum yield of photochemical energy conversion was estimated using the photosynthesis yield

analyzer (MINI-PAM) portable chlorophyll fluorometer (WALZ Mess Und Regeltechnik, CHINA). The
photosynthesis yield was expressed in F /F

Stomatal Diffusive Resistance

The resistance offered by stomata for the exit of water from the leaf surface was measured using steady
state porometer (LI-1600, LICOR, Inc, Nebraska, USA) and expressed in s cm™.

Transpiration

The transpiration loss of water was assessed using steady state porometer (LI-1600, LICOR, Inc, Nebraska,
1

USA) and expressed in pg H,0 cm™ s™.
Leaf Temperature

Leaf temperature was measured using a thermocouple fixed in the steady state porometer (LI-1600,
LICOR, Inc, Nebraska, USA) and expressed in °C.

Chlorophyll Content
Chlorophyll content in the leaf was estimated at flowering stage using 80 per cent acetone and the colour

intensity was read at 645,663 and 652 nm respectively for chlorophyll a, chlorophyll b and for total chlorophyll
and expressed as mg/ 100 g.

\%
Chlorophyll a = 12.7 x (A ;) - 2.69 X (A 5) X
1000 x W
\Y%
Chlorophyll b = 22.9 x (A ,5) - 4.68 x (A ;) X
1000 x W
v
Total chlorophyll = 20.2 x (Ags) + 8.02 x (Ay;) X
1000 x W
Where A = absorbance at specific wavelength.
\% = final volume of chlorophyll extract in 80 per cent acetone.
w = fresh weight of tissue extracted.

Light Intensity

The quantum of light above the plant canopy was measured using the sensor (LI-1600, LICOR) fitted in
steady state porometer (LI-1600, Inc., Nebraska, USA) and expressed in pmol m™s™.
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The data recorded were subjected to statistical analysis using standard procedure of Panse and Sukhatme
(1985).

Results and discussion

The chlorophyll - a content ranged from 0.99 to 1.43 mg per 100g in winter and in summer, the range
was recorded from 0.96 to 1.36 mg per 100 g. More chlorophyll content was influenced by the 2, 4-D at 10
ppm (T;) treatment in winter season (1.43 mg/100 g) and in summer season (1.36 mg per 100 g). Chlorophyll -
b content was recorded with the range from 0.99 to 1.35 mg per 100g in winter and from 0.98 to 1.35 in
summer season. The treatment 2, 4-D at 10 ppm (T,) influenced highest chlorophyll-b content (1.35 mg per
100 g) in both the seasons. Total chlorophyll ranged from 1.98 to 2.78 and 1.94 to 2.71 mg per 100g in winter
and summer season respectively. High amount of total chlorophyll content was influenced by 2, 4-D at
10ppm (T,) in both the seasons with the mean values of 2.78 mg per 100 g in winter and 2.71 mg per 100
g in summer (Table 1.). The increase in chlorophyll content with 2, 4-D might be due to the increased leaf
area, retention of leaf area, mobilization, utilization of nitrogen and probably through increased synthesis of
chlorophyll. According to Chandra and Shivraj (1972), the effect of 2, 4-D on increased chlorophyll content
might be due to the iron content of the leaves. By acting as a catalyst in the synthesis of chlorophyll, iron
helps for a higher content in the tissues.

In the vegetative stage, the range of photosynthetic yield varied from 0.432 to 0.698 in terms of
chlorophyll fluorescence (fv/fm) and from 0.421 to 0.634 in winter and summer seasons respectively. The
treatment GA, 25 ppm (T,) showed highest photosynthetic yield (0.698) and in summer, GA, 50 ppm (T,)
recorded high photosynthetic yield (0.634). In the flowering stage, photosynthetic yield ranged between 0.529
and 0.732 in winter and in summer, between 0.468 and 0.652. In both the seasons GA, 25 ppm (T) recorded
highest amount of photosynthetic yield with the mean values of 0.732 and 0.652 in winter and summer seasons
respectively. At harvest stage, photosynthetic yield ranged from 0.351 to 0.532 and from 0.315 to 0.498 in
winter and summer respectively. More amount of photosynthetic yield was influenced by 2,4-D at 10 ppm
in winter (0.532) season and in summer 2,4-D at 10 ppm and GA, at 50 ppm showed similar effect with the
mean value of 0.498 (Table 2.).

In vegetative stage the leaf temperature ranged from 31.26 to 33.13 °C in winter and 31.59 to 33.89 °C
in summer. In winter and summer the mean leaf temperature recorded were 32.9°C and 33.08°C respectively.
In flowering stage, the leaf temperature ranged form 33.16 to 33.56 °C in winter and 33.18 to 33.59°C in
summer season. At harvest stage the range of leaf temperature varied from 31.95 to 32.56°C and 31.68 to
32.58°C in winter and summer respectively. The treatment Mepiquat chloride 50 ppm (T,) showed high leaf
temperature in winter and summer seasons with the mean value of 32.56°C and 32.58°C respectively (Table
2)).

In vegetative stage, the stomatal diffusion resistance varied from 6.26 to 9.25 s cm™ and 6.89 to 9.35 s
cm’ in winter and summer respectively. Lowest stomatal diffusive resistance was observed in NAA at 25 ppm
(T,) with the mean value of 6.26 s cm™ and 6.89 s cm™ in winter and summer seasons respectively whereas
decreased amount was noticed in Mepiquat chloride at 50 ppm (T,) with the mean value of 9.25 and 9.35 s
cm’ in winter and summer respectively. At flowering stage, the similar trend was noticed with the range from
7.42 to 11.26 s cm™ and from 8.15 to 11.28 s cm™ in winter and summer seasons respectively. At harvest
stage, the range of stomatal diffusive resistance varied with the mean value of 7.52 to 11.46 s cm™” and 8.46
to 11.38 s cm™ during winter and summer seasons respectively. The similar trend was noticed at harvest stage
also (Table 3.).

In the vegetative stage the rate of transpiration ranged from 3.52 to 6.14 mg H,0 cm™ s and 3.45 to 6.23
mg H,0 cm’'s” during winter and summer seasons respectively. The mean maximum transpiration rate was
noticed in the plants sprayed with GA, at 50 ppm (T,) with the mean value of 6.14 mg H,0 cm”s” in winter
and in summer GA, at 25 ppm (T,) showed maximum mean transpiration rate of 6.23 mg H,O cm?s™’. At
flowering stage the range was observed between 1.98 to 2.96 mg H,0 cm™ s in winter and 1.87 to 2.98 mg
H,0 cm?s" in summer season. The lower amount of transpiration rate was observed in control (T,) and
maximum was obtained in GA, at 50 ppm (T,) in both the seasons. At harvesting stage the transpiration rate
varied from 1.78 to 2.85 mg H,0 ¢m™ s in winter and from 1.76 to 2.86 mg H,0 c¢m? s in summer. The
effect of treatments showed the similar trend as in that of flowering stage. The mean rate of transpiration in
winter and summer were recorded as 2.48 and 2.45 mg H,0 cm™s” respectively (Table 3.).

The data recorded on the light intensity about the canopy of the plant at different stages are presented in
Table 4. At vegetative stage, the light intensity varied from 619.28 to 672.26 m mol m™s™ in winter and from
620.35 to 674.28 m mol m™s™ in summer season. High light intensity was noticed in GA, at 50 ppm (T,)
treatment (672.26 m mol m™s™) in winter and 674.28 m mol m™ s™') in summer season. During the flowering
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stage, the mean light intensity ranged from 623.12 to 647.73 m mol m™s” and from 625.31 to 647.98 m mol
m~s” in winter and summer season respectively. The treatment effects were noticed similarly as in case of
vegetative stage. At harvest stage, the mean light intensity during winter season ranged from 620.19 to 644.26
m mol m” s and in summer season varied from 611.19 to 644.18 m mol m”s"'. The GA, at 50 ppm (T,)
treatment was noticed with high light intensity in both the seasons. The lowering of light intensity and
interception must result in appreciable loss in the daily amount of light absorbed by the crop canopy resulting
in lower the photosynthetic productivity and potential yield. However, Bakker (1989) found that small
differences in the amount of solar radiation would not affect the yield.

Table 1: Effect of growth regulators on chlorophyll contents at reproductive stage and yield of aprika cv. KtPI-19.

Treatments Chlorophyll content (mg/100g) Yield
Chlorophyll-a Chlorophyll-b Total Chlorophyll Fresh yield /plant (g) Yield / plot (kg) Yield / ha (tonnes)
Winter Summer Winter Summer Winter Summer Winter Summer Winter Summer Winter Summer
Tl 0.99 0.96 0.99 0.98 1.98 1.94 310.18 308.97 4.92 4.29 9.87 9.22
T2 1.22 1.18 1.12 1.1 234 2.28 360.82 354.68 5.08 4.97 10.53 10.24
T3 1.24 1.21 1.18 1.14 2.42 2.35 350.52 353.98 5.02 4.96 10.31 10.13
T4 1.42 1.32 1.21 1.26 2.63 2.58 410.12 406.25 5.92 5.21 12.21 11.56
T5 1.43 1.36 1.35 1.35 2.78 2.71 408.06 406.53 5.89 5.32 12.16 11.81
T6 1.32 1.29 1.32 1.30 2.64 2.59 430.98 426.08 6.54 5.68 12.76 12.19
T7 1.38 1.33 1.31 1.28 2.69 2.61 444.56 432.65 6.82 5.98 12.89 12.28
T8 1.14 1.09 1.31 1.29 2.45 2.38 398.43 389.21 5.18 5.12 11.23 10.68
T9 1.11 1.06 1.4 1.23 251 229 399.56 389.87 5.20 5.14 11.32 10.86
T10 1.05 0.98 1.33 1.23 238 221 420.53 412.68 6.32 5.78 12.48 11.17
TI1 1.08 1.03 1.33 1.22 2.41 2.25 426.85 421.38 6.43 5.82 12.53 11.38
SE d 0.08 0.01 0.01 0.03 0.17 0.01 17.04 3.85 0.02 0.14 0.50 0.38
CD (0.05)  0.17 0.02 0.02 0.07 0.35 0.02 35.54 8.03 0.05 0.28 1.04 0.79
Table 2: Effect of growth regulators on photosynthetic yield (F,/F,) and leaf temperature (" C) at different growth stages of paprika cv. KtPI-19.
Treatments Photosynthetic yield (F,/F,) Temperature (° C)
Vegetative stage Flowering stage Harvest stage Vegetative stage Flowering stage Harvest stage
Winter Summer Winter Summer Winter Summer Winter Summer Winter Summer Winter Summer
T, 0.432 0.421 0.529 0.468 0.351 0.315 31.26 31.59 33.26 3328 31.98 31.68
T, 0.489 0.472 0.578 0.523 0.398 0.368 33.11 33.18 33.38 33.42 32.12 32.16
T, 0.492 0.476 0.582 0.542 0.386 0.372 33.09 33.12 33.56 33.59 32.56 32.58
T, 0.589 0.529 0.698 0.623 0.498 0.425 33.12 33.24 33.26 3334 32.11 32.16
T, 0.592 0.535 0.721 0.648 0.532 0.498 32.98 33.89 3343 33.46 31.98 32.11
T, 0.632 0.589 0.658 0.615 0.486 0.413 33.11 3322 3342 33.51 31.69 31.76
T, 0.678 0.594 0.672 0.613 0.492 0.411 33.06 33.14 33.52 33.52 31.76 31.78
T, 0.698 0.612 0.732 0.652 0.526 0.487 32.76 32.84 33.46 3345 31.95 31.98
T, 0.696 0.634 0.712 0.638 0.512 0.498 33.12 3323 33.16 33.18 32.01 32.12
T, 0.628 0.584 0.698 0.618 0.496 0.465 33.13 33.26 33.52 33.48 32.15 3235
T, 0.632 0.531 0.687 0.622 0.487 0.463 33.11 33.12 33.46 3342 32.16 32.18
SE d 0.03 0.02 0.02 0.03 0.02 0.02 0.84 1.41 1.35 0.86 0.82 0.01
CD (0.05)  0.05 0.04 0.03 0.05 0.04 0.03 1.75 2.94 2.82 1.78 1.71 0.02
Table 3: Effect of growth regulators on stomatal diffusive resistance (s cm’') and transpiration rate (ug H,O ¢cm”s") at different growth stages of paprika cv. KtPl-19.
Treatments Stomatal diffusive resistance (s cm™) Transpiration rate (ug H,O cm”s™)
Vegetative stage Flowering stage Harvest stage Vegetative stage Flowering stage Harvest stage
Vegetative ~ Flowering Harvest Vegetative Flowering  Harvest Vegetative ~ Flowering Harvest Vegetative  Flowering Harvest
stage stage stage stage stage stage stage stage stage stage stage stage
T, 8.67 8.68 9.32 9.38 9.65 9.68 3.52 345 1.98 1.87 1.78 1.76
T, 9.23 9.31 10.98 10.96 11.21 11.12 4.42 4.29 2.12 2.08 1.98 1.89
T, 9.25 9.35 11.26 11.28 11.46 11.38 425 4.32 2.16 2.18 1.96 1.98
T, 9.14 9.12 10.16 10.25 10.24 10.12 5.23 5.28 2.75 2.78 2.18 2.21
T, 9.12 9.35 10.54 10.56 10.28 10.32 5.46 5.48 2.82 2.86 2.72 2.65
T, 6.26 6.89 742 8.15 7.52 8.46 5.89 5.69 2.92 2.97 2.81 2.72
T, 7.38 7.48 8.56 8.63 8.86 8.59 5.92 5.94 2.89 2.92 2.73 2.68
T, 7.49 7.58 8.72 8.68 8.92 8.86 6.12 6.23 2.94 2.89 2.84 2.85
T, 7.05 7.35 9.42 9.18 9.65 9.58 6.14 6.12 2.96 2.98 2.85 2.86
T, 7.36 7.49 9.52 9.62 9.81 9.78 5.62 5.75 2.84 2.88 2.73 2.68
T, 8.98 8.96 9.12 9.41 9.82 9.84 5.71 5.78 2.76 2.83 2.68 2.71
SE d 0.34 0.36 0.03 0.86 0.42 0.33 0.12 0.03 0.08 0.07 0.11 0.09
CD (0.05) 0.71 0.74 0.06 1.78 0.87 0.70 0.24 0.06 0.17 0.15 0.23 0.18
Table 4: Effect of growth regulators on light intensity (umol m”s™) at different growth stages of paprika cv. KtPI-19.
Treatments Vegetative stage Flowering stage Harvest stage
Winter Summer Winter Summer Winter Summer
T, 619.28 620.35 623.12 625.31 620.19 611.19
T, 628.18 629.18 638.72 638.68 638.65 637.68
T, 636.24 638.25 639.09 64.072 639.16 638.59
T, 641.25 642.18 639.28 640.28 639.26 639.24
T, 642.16 644.19 641.89 642.18 640.98 640.28
T, 638.21 638.84 643.52 643.78 642.34 642.31
T, 652.41 654.09 644.36 644.68 642.85 641.37
T, 656.56 656.86 646.18 646.83 643.85 642.38
T, 672.26 674.28 647.73 647.98 644.26 644.18
T, 668.18 665.38 638.98 638.59 641.26 640.28
T, 671.28 668.91 639.85 638.84 641.83 643.28
SE d 0.60 0.58 16.38 15.63 27.28 21.78

CD (0.05) 1.26 1.22 34.18 32.61 56.90 45.44
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The treatment NAA at 50 ppm recorded the greatest fresh fruit yield per plot (6.82 and 5.98 kg) and
estimated yield per hectare (12.89 and 12.28 t) during winter and summer respectively. The effect of different
treatments on fruit yield per plant showed that NAA at 50 ppm induced the highest yield of fruits per plant.
All the other treatments exhibited an increased effect on yield over control (Table.4). Increased yield due to
NAA application was reported by Lyngdon and Sanyal (1992) in capsicum and Sharma et al. (1999) in bell
pepper. Increased yield due to the application of 2, 4-D at 10 ppm was reported by Pampapathy and Rao
(1975) in chilli. Based on the results, it can be concluded that NAA 50 ppm had positive effect on plant
growth, early flowering and yield potential.
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