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Effect of meteorological parameter on growth and yield of different varieties of field pea (Pisum
sativum L.) in the Bundi District, Rajasthan

A field experiment & . i at

\W%&M&MMW%%B&H%D&%P@#R%M” was conducted in a
farmer field of Bundi district, Rajasthan, Department of Environmental Science and Natural
Resources Management College of Forestry, Sam Higginbottom University of Agriculture,
Technology and Sciences Prayagraj, during Rabi seasen-2020-2021. The experiment used-alaid
out in_factorial randomized block design with three different planting dates: D|1£15 October, D2—
5 November, and D3- 25 November, as well as three different varieties: V1- Annapurna, V2-
Azad -111, and V3- SS- 10. The findings demenstrated-that-differentseeding-datesfor-different
lepdeicldedvariodoutcomes—buncdiscovered that thereationchin-borncepalopting-cateeand
%Mh%ha&a&gnﬁea%mﬂaenee#ghe maximum germination percentage (78.51%) and lowest

germination percentage (66.78%) of seeds per plot were found in plots |D1 and V1 \(15th October
+ Annapurna). The maximum number of branches (4.00) were found in D1 and V3 (15th October
+ SS-10), while the lowest number of branches were found in D3 and V1 (25th November +
Annapurna) (2.33). D1 and V1 (15th November + Annapurna) reported the highest plant height
of 26.00, 91.38, and 124.15cm at 30, 60, and 90 DAS, whereas D3 and V3 (25th November + SS-
10) recorded the minimum plant height of 19.00, 25.54, and 67.95cm at 30, 60, and 90 DAS. D3
and V3 (05th November + SS-10) had the highest blooming percentage (50.41), whereas D3 and
V2 (25th November + Aazad-111) had the lowest flowering percentage (46.18). D1 and V3 (15th
October + SS-10) had the highest seeds/pods (7.0), whereas D3 had the fewest (4.0).D2 and V3
(05th November + SS-10) had the highest grain yield (12.68), whereas D3 and V1 (25th
November + Annapurna) had the lowest grain yield (11.01). Variety-1 plant height was shown to
have a substantial positive relationship (Annapurna). |
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INTRODUCTION

India is the greatest producer of pulses in the world, accounting for one-fourth of worldwide
production. In a vegetarian diet, pulse crops offer a stable supply of protein. Pulses, in addition to
their well-known role in restoring fertility and physical conditions, provide luscious and
nutritious food for our cattle, giving them the title "Unique jewels of Indian crop husbandry."
Pulses contribute 0.8 to 1.5 tonnes of organic matter to the soil in the form of roots left behind
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after harvesting, while an one-hectare crop adds 15 to 30 kg nitrogen in easily accessible form on
average (Singh, 2011).

Peas (Pisum sativum L.) are one of the most important Rabi season pulse crops in Uttar Pradesh.

NVith 1,805.01 tonnes produced, Uttar Pradesh produces the most peas in India. In numerous
Indian states, peas are grown as a vegetable. The largest pea-growing states are Uttar Pradesh,
Bihar, Haryana, Punjab, Himachal Pradesh, Orissa, and Karnataka. Vegetable peas are also
growing popular in Uttarakhand, with farmers collecting three crops each year. Pulse production
in 2012-2013 (April/May) is predicted to exceed 17.3 million tonnes. This will result in a total of
3744.84 tonnes of pea output.) (Source: FAO, 2012).|

Pea farming is more common in areas with a pleasant and warm climate since relatively high or
low temperatures are the most important parameters regulating pea growing. |A dry atmosphere is
also detrimental to the plant, particularly in terms of flowering and pod development. Dry periods
have a huge impact on agriculture. Planting early and utilising seeds from early flowering and
ripening cultivars can help Vild thrive (Bozoglu et al.2007).

The most essential criterion limiting pea production is high or low temperatures, and a nice and
warm atmosphere is optimal. LA dry atmosphere is also detrimental to the plant, particularly in
terms of flowering and pod development. Planting early and utilising seeds from early flowering
types can help Vild thrive (Bozoglu et al.2007).|

the northern plains during the rabi season, which spans from the beginning of October to the end

of November, since the cool climate is ideal for pea production for four months. Peas grow best
in temperatures ranging from chilly to warm. Seed germination is best when the temperature is
approximately 22 degrees Celsius. However, it may sprout at temperatures as low as 5°C, albeit
slowly. Peas grow best in temperatures ranging from 13 to 180 degrees Celsius. Peas are resistant
to the cold in their early stages of growth, but their blooms and pods are damaged later. Seeded
wrinkled varieties are the most popular.

Explain with evidence why this study has been taken

Materials and Methods

The Field experiment was conducted during 2020-21 at farmer field of Bundi district, Rajasthan

under guidance_of Department of Environmental Science and Natural Resources Management
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College of Forestry, Sam Higginbottom University of Agriculture, Technology and Sciences
Prayagraj, during rabi-seasen. The field experiment was laid out in Factorial Randomized Block
Design which consist of three different sowing dates viz. [D115th October, D2- 5th November and
D3- 25th November along with three varieties like VV1- Annapurna, V2-Azad-111 and V3- SS-10.
The Net Cultivated Area is-was 27x4=108 m? total cultivated Area were-was 196.24 m*and Net
Plot Size were 2m x 2m, respectively. A spacing of RxR-45-em;PxP-10-em45 X 10 cm was
adopted by using 75-80 kg ha-1 seed ha™. A recommended dose of fertilizer (80:40:40 kg N, P, K
ha-1) was applied uniformly to all the treatments. Mention about replication

The periodical observations on growth, micrometeorological parameters and yield contributing
characters were recorded at regular interval of 14 days and at harvest. To assess the treatment
effects and correlation amongst weather parameters and plant characters of pea varieties under
extended sowing times were worked out|[Data of weather parameters- growing period of pea trial
during 2021.

Results and Discussion
Table 1 showed that the interaction of date of sowing and varieties/ genotypes had shown a
significant impact on different characters of vegetable pea.

Pre harvest observation

The interaction of date of sowing and varieties/genotypes had shown a significant impact on
different_characters of vegetable pea. rl'he interaction of date of sowing and varieties/genotypes
had shown a significant impact on differentcharacters of vegetable peaJ. [The interaction of date of
sowing and varieties/The interaction of date of sowing and varieties/The interaction of date of
sowing and varieties/characters of vegetable pea. |

Germination percentage

The interaction effect of sowing dates and varieties was found significant. The maximum
germination percentage (78.51%) of seeds per plot was found in D1 and V1 (15th October +
Annapurna) and the minimum germination percentage (66.78%) of seeds per plot was found in
D3 and V3 (25th November + SS-10). $imilarly, the effect of dates of sowing on percentage
germination of seeds per plot was found significant. The maximum germination percentage of
seeds per plot was recorded D1 V3 (78.33%) and the minimum was in D2V1 (72.33%). Mishra et
al. (1993), Pomaet al. (1993)

Plant height (cm)

The interaction effect of sowing dates and varieties was found significant. The maximum plant
| height of 124.15 cm at 90 DAS were recorded in D1 and V1 (15th November + Annapurna) and
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the minimum plant height of 67.95 cm at 90 DAS were recorded in D3 and V3 (25th November +
SS-10). At later stage the growth was increase was may be due to the more suitable environment
condition and availability of temperature, humidity, Sun-shine hours, Similar reports have been
reported by Pani et al. (2011), Peksen et al. (2004), Ranalli gt al. (1992).
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Number of branches

The interaction effect of sowing dates and varieties was found significant. tThe maximum number
of branches (10.44) was recorded in D1 and V3 (15th October + SS-10) and the minimum
number of branches (5.33) was found in D3 and V1 (25th November + Annapurna). At later stage
the growth was-increase was may be due to the more suitable environment condition andavailable
of temperature, humidity, sun-shine hours.

Day Taken Flowering (%0)

The interaction effect_of sowing dates and varieties was found significant. The maximum
flowering % (50.41) was found in D3 and V3 (05th November + SS-10) and the minimum
flowering (%) (46.18) was found in D3 and V2 (25th November + Aazad-111). At later stage hhe
growthl may be due to the more suitable environment condition and availability of temperature,
rainfall, humidity, sun-shine hours and GDD. Similar reports have reported by Baginsky, C.kt aI.|
(1994), Mishra et al. (1993).

Post-harvest observation

Seeds (per pod)

The interaction effect of sowing dates and varieties was found significant. The maximum (8.55)
seeds were found D1 and V3 (15th October + SS-10) and the minimum (5.0) was found in D3
and V1 (25th November + Annapurna).At later stage the growth may be due to the more suitable
environment condition and availability of temperature, rainfall, humidity, sun-shine hours and
GDD. Slimilar reports have reported by Ahmad et al. (2005), Wadan et al. (1993), Khichi,P. et al.
(2016).

Test weight (gm)

The interaction effect of sowing dates and varieties was found significant. The maximum (100)
seeds test weight (27.55) were found in D1 and V3 (15th October + SS-10) and the minimum
(100) seeds test weight (24.27) was found in D3 and V2 (25th November + Aazad-111).At later
stage the growth may be due to the more suitable environment condition and availability of
temperature, rainfall, humidity, sun-shine hours and GDD. Similar reports have reported by
Amjad et al. (2002), Wadan et al. (1993).

Grain yield (gh™)

The interaction effect of sowing dates and varieties was found significant. The maximum Grain
yield (16.11) were found_in D2 and V3 (05th November + SS-10) and the minimum Grain yield
(3.11) was found in D3 and V1 (25th November + Annapurna).
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W later stage the growth may be due to the more suitable environment condition and availability
of temperature, rainfall, humidity, sun-shine hours and GDD. Similar reports have reported by
Baginsky, C. et al. (1994), Wadan et al. (1993).

Straw Yield (gh™

The interaction effect of sowing dates and varieties was found significant. The maximum Straw
Yield (19.98) were found D2 and V3 (05th November + SS-10) and the minimum Straw Yield
(15.18) was found in D3 and V1 (25th November +Annapurna).

Correlation matrix between growth attributes and climatic factors for varieties-1
Annapurna. 2-Azad-111 and 3 SS-10

Correlation coefficients were worked out between plant height and various maximum
temperature, minimum temperature, humidity morning, humidity, evening, sunshine hours and
rainfall. The values calculated are presented in table 2.

The results of correlation coefficients revealed that plant height was significantly and positively
and negative correlated with maximum temperature (r = 0.707*,-0.730*and -0.725%*), minimum
temperature (r = 0.797%*, -0.779* and0.721* ), humidity morning (r = 0.583, -0.581 and -0.762%*),
humidity evening (r = 0.711%*, -0.722* and -0.592), sunshine hours (r = 0.795*,-0.804** and-
0.718*) and rainfall (r=0.695*, -0.335 and-0.290 ) was obtained for varieties-1 Annapurna. 2-
Azad-111 and 3 SS-10, respectively.

The results of correlation coefficients revealed that maximum temperature was significantly and
positively and negative correlated with plant height (r = 0.707*,-0.730* and-0.725%), minimum
temperature (r = 0.982**, 0.982** and0.982**), humidity morning (r = 0.959**,0.997**
and0.959**), humidity evening (r = 0.997**, 0.977** and 0.997**), sunshine hours (r =
0.670*,0.670* and0.670*) and rainfall (r = 0.260, 0.260 and-0.260) was obtained for varieties-1
Annapurna. 2-Azad-111 and 3 SS-10, respectively. |

The results of correlation coefficients revealed that minimum temperature was significantly and
positively and negative correlated with plant height (r = 0.797*,-0.779* and -0.762*), maximum
temperature (r = 0.982**, 0.982** and 0.982**), humidity morning (r = 0.906**, 0.906**
and0.906**), humidity evening (r = 0.977**, 0.977** and0.977**), sunshine hours (r = 0.753*,
0.753* and0.753*) and rainfall (r= 0.402, 0.402 and0.402) was obtained for varieties-1
Annapurna. 2-Azad-111 and 3 SS-10, respectively.
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The results of correlation coefficients revealed that humidity morning was significantly and
positively and negative correlated with plant height (r = 0.583, 0.980**and-0.592 ), maximum
temperature (r = 0.959**, 0.959**and 0.959**), minimum temperature (r = 0.906**, 0.906** and
0.906**), humidity evening (r = 0.950**, 0.950**and0.950** ), sunshine hours (r = 0.455,
0.455and 0.455) and rainfall (r= 0.198, 0.198 and 0.198) was obtained for varieties-1 Annapurna.
2-Azad-111 and 3 SS-10, respectively.

The results of correlation coefficients revealed that humidity, evening was significantly and
positively and negative correlated with plant height (r = 0.711*, 0.997**and-0.718* ), maximum
temperature (r = 0.997**,0.972**and 0.997**), minimum temperature (r = 0.977**, 0.950**and
0.977**), humidity morning, (r = 0.950**, 0.692*and 0.950**), sunshine hours (r = 0.692*,
0.246 and= 0.692* ) and rainfall (r= 0.246, 0.753* and0.692* ) was obtained for varieties-1
Annapurna. 2-Azad-111 and 3 SS-10, respectively.

The results of correlation coefficients revealed that sunshine hours were significantly and
positively and negative correlated with plant height (r = 0.795*, 0.670*and -0.758%*), maximum
temperature (r = 0.670*, 0.753* and0.670* ), minimum temperature (r = 0.753*, 0.455and0.753*
), humidity morning, (r = 0.455, 0.692*and 0.455), humidity evening (r = 0.692*, 0.465
and0.692*) and rainfall (r= 0.465, 0.695*and 0.465) was obtained for varieties-1 Annapurna. 2-
Azad-111 and 3 SS-10, respectively.

The results of correlation coefficients revealed that rainfall was significantly and positively and
negative correlated with plant height (r = 0.695*, 0.260 and-0.290), maximum temperature (r =
0.260, 0.402and 0.260), minimum temperature (r = 0.402, 0.198and 0.402), humidity morning (r
=0.198, 0.246 and0.198), humidity evening (r = 0.246, 0.465and 0.246) and sunshine hours (r=
0.465, 0.453 and 0.465) was obtained for varieties-1 Annapurna. 2-Azad-111 and 3 SS-10,
respectively. |
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Table 1: Effect of different sowing date on pre-andpost-harvest observation of different Varieties of Field Pea (Pisum sativum L.) at Bundi,

Rajasthan.
DV Germmanz;) )p ercentage Plant height(cm) Number of branches Day Taken to Flowering (%)
V1 V2 V3 Mean Vi V2 V3 Mean V1 V2 V3 Mean V1 V2 V3 Mean
D1 7851 7484 7495 76.10 91.38 82.55 75.15 83.02 1067 1022 1044 1044 5075  47.63 50.48 49.62
D2 7372 7050 69.99 7140 86.40 76.88 7001 7776 655 6.11 611 6.25 4835  46.35 51.41 48.7
D3 76.02 71.17 66.78 71.32 8691 74.98 6795 76.61 5.33 5.99 6.11 5.81 47.28  46.18 50.78 48.08
Mean 76.08 7217 7057 88.23 78.14 71.03 7.51 7.44 7.55 48.79  46.72 50.89
F- CD at SED SED CD at SED CD at
Test 506 (x F-Test CDat5% (x F-Test 506 ) F-Test 506 SED ()
Date S 0.966 0.452 S 1.507 0.705 NS NA 1.231 S 0.727 0.34
Variety S 0.966 0.452 S 1.507 0.705 S NA 1231 S 0.727 0.34
Interaction NS 1.674 0.783 NS N/A 1.22 NS NA 2.23 S 1.259 0.589
DV seeds (per pod) test weight (gm) Grain yield (gh-1) Straw Yield (gh™)
V1 V2 V3 Mean V1 V2 V3 Mean V1 V2 V3 Mean V1 V2 V3 Mean
D1 6.11 8.00 8.55 755  27.03 25.35 27.55 26.64 1434 14.44 1558 14.79 18.06 16.48 19.90 18.15
D2 5.89 6.44 5.55 596  26.64 25.78 26.63 26.35 15.11 15.78 16.11 1567 16.65 18.08 19.98 18.23
D3 5.00 5.22 6.77 5.66 25.3 24.27 26.35 25.44 3.11 3.56 4.22 363 15.18 15.18 16.57 15.64
Mean 5.66 6.55 6.96 26.32 25.27 26.84 10.85 11.26  11.97 16.63 16.58 18.81
F- CD at SED SED CD at SED CD at
Test 506 (x F-Test CDat5% (x F-Test 506 ) F-Test 506 SED ()
Date S NA 1.712 S 0.955 0.446 S 0.673  0.144 S 0.583 0.273
Variety S NA 1.712 S 0.955 0.446 S 0.673 0.144 S 0.583 0.273
Interaction NS NA 2.965 NS NA 0.773 NS 0.952  0.204 NS 1.009 0472




Table 2: Correlation matrix between growth attributes and climatic factors for varieties

Plant RH max | RH min BSS Rain
Variety height T max T min (%) (%) (hrs) (mm)
Plant height 1 0.707* | 0.797* | 0.583 | 0.711* | 0.795* | 0.695*
T max 0.707* 1 0.982** | 0.959** | 0.997** | 0.670* | 0.260
T min 0.797* | 0.982** 1 0.906** | 0.977** | 0.753* | 0.402
RH max (%) 0.583 | 0.959** | 0.906** 1 0.950** | 0.455 | 0.198
RH min (%) 0.711* | 0.997** | 0.977** | 0.950%* 1 0.692* | 0.246
BSS (hrs) 0.795* | 0.670* | 0.753* | 0.455 | 0.692* 1 0.465
1 Annapurna | Rain(mm) 0.695* | 0.260 0.402 0.198 0.246 0.465 1
Plant height -
1 -0.730* | 0.779* | -0.581 | -0.722* | 0.804** | -0.335
T max 0.730* 1 0.982** | 0.959%* | 0.997** | 0.670* | 0.260
T min 0.779% | 0.982** 1 0.906** | 0.977** | 0.753* | 0.402
RH max (%) 0.581 | 0.959** | 0.906** 1 0.950** | 0.455 0.198
RH min (%) 0.722* | 0.997** | 0.977** | 0.950%* 1 0.692* | 0.246
BSS (hrs) 0.804** | 0.670* | 0.753* | 0455 | 0.692* 1 0.465
2-Azad-111 | Rain(mm) 0.335 0.260 0.402 0.198 0.246 0.465 1
Plant height 1 -0.725* | -0.762* | -0.592 | -0.718* | -0.758* | -0.290
T max -0.725* 1 0.982** | 0.959** | 0.997** | 0.670* | 0.260
T min -0.762* | 0.982** 1 0.906** | 0.977** | 0.753* | 0.402
RH max (%) -0.592 | 0.959** | 0.906** 1 0.950** | 0.455 0.198
RHmin (%) | -0.718* | 0.997** | 0.977** | 0.950** 1 0.692* | 0.246
BSS (hrs) -0.758* | 0.670* | 0.753* | 0.455 | 0.692* 1 0.465
355-10 Rain(mm) -0.290 | 0.260 0.402 0.198 0.246 0.465 1
Conclusion

h’he findings of the experiment demonstrate a considerable impact on sowing dates and variety germination.

The SS-10 variety produced the highest grain yield of 15.60 gtl/ha. Under agro-climatic conditions for plant

height and yield, Annapurna can be sown by early November,

References

Amjad, M. and Anjum, M.A. (2002). Perfomence of nine pea cultiver under faisalabad conditions. Pak.
J.Agri. Sci. 39, 16-19

Baginsky, C.; Faiguenbaum H. and Kraru, C. (1994). Pre and post-harvest evaluation of six pea verities.
Hort. Abst. 064-07081.

[ Comment [D27]: May be given in cristal clear ]




Bozoglu, H. E.; Peksen, A.; Peksen and A. Gulumser, (2007). Determination of the yield performance and
harvesting periods of fifteen pea (Pisum sativum L.) verities sown in autumn and spring. Pak. J. Bot. 39(6):
2017-2025.

Khichi,P.; Chandan, P.M.; Chauhan, J.; Srinivas, J. and Bhagat, M. (2016) Varietal evaluation of garden pea

under semi-arid conditions of Vidharba region. International J. Farm. Sci. 6(1): 20-24.

Mishra, R. K. and Yadav, R. K. (1993). Performance of prominent varieties of peas, under irrigated and late
sown condition for Bilaspur region of Madhya Pradesh. Adv. Plant Sci., 6(2): 370-371.

Pani, R.S.; Krishnaprasad, V.S.R. and Rai, M. (2001) Stability of yield and its components in
garden pea (Pisum sativum). Indian Journal of Agricultural Sciences 71(11): 701-703 86

Peksen, E.; Peksen, A.; Bozoglu, H. and Gulumser, A. (2004). Comparison of fresh pod yield and
pod related characteristics in pea (Pisum sativum L.) verities sown in autumn and spring under
Samsun ecological conditions. Turk. J. of Agric. For., 28 (5): 363-370.

Poma, I. and Zora, D. (1993). First result on the possibility of introducing field pea in western

Sicily: Biological/agronomic evaluation of some genotypes. Sementi Elette, 39: 23-27.

Ranalli, P.; Giordano, I.; Ziliotto, U.; Lomabrcho, G. M.; Pirami, V.; Lahoz, E.; Bcuonaccorso, V.; Talluri,
P.; Bottozzi, P.; Lucque, G.; Rosoe, D.; Ruaro, G.; Casrini, B. and Del-Re, P. (1992). Yield potential of pea

for dry seed in different Italian environments. Sementi-Elette 38(2): 15-43

Singh, J. P.; Singh, D. and Tewari, A. (2012). A comparative study on yield and contributing traits of
vegetable pea verities under Tarai region of Uttarakhand. Pantnagar J. Res., 10(2): 259-260

Singh, R. and Singh, P.M. (2011). Effect of sowing dates and varieties on yield and quality of garden pea
seed. Veg. Sci. 38(2):184-187

Wadan, D.; Khan, M. and Majeed, A. 1993. Performance of pea verities in various agro climatic conditions
of Swat. Sarhad J. Agric. 9(2): 139-143.



