UNDER PEER REVI EW

Effect of sowing dates and reproductive pruning on growth parameters of Yam Bean
(Pachyrrhizus errosus L.)

ABSTRACT:

Yam bean is one of the hidden treasures of leguminous tuber crops. It can serve major key nutrients that the larger
part of the global population and their livestock have access to. These Plants serve a portion of food which is
cheaper, affordable and readily available compared to other sources of food. Unfortunately in India, this crop is
ignored and under-utilized [10].Yam bean has the potential to combat the challenges of food and nutritional
insecurity and widen the food and feed products base for both human and livestock consumption if the crop is
commercialized [6]. Sowing time of yam bean highly affect the growth and yield of yam bean tuber, sowing is
done mostly on onset of monsoon. Late sowing affect germination rate, number of leaves and delaying in
flowering. Therefore, an experiment on “Study the effect of Sowing dates on growth parameters of Yam bean
(Pachyrrhizus erosus L.)” was conducted at Department of Vegetable Science, College of

Horticulture, Dapoli, Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli during Kharif season of year
2023-24. Two factors were studied during the investigation using factorial randomized block design (p=.05) viz.
sowing dates (D) i.e., Di-1% week of June, D2-3™ week of June, D3 -1% week of July, D4 -3™ week of July. Result
showed that the highest plant height 120 days after sowing was observed in D1P> (202.17 cm) which was at par
with the D1P3 (200.40 cm) whereas, the lowest was recorded in D4P3 (89.00 cm) and average number of leaves
was highest in the DoP; (107.17), whereas the lowest average was found in the D3P3 (71.20)

leaves per plant.

INTRODUCTION

Yam bean cultivation is now becoming more popular among the farmers of the Konkan region due to its
nutritional properties. Yam bean can withstand high rainy conditions due to their hardy nature. The lateritic
soils of the Konkan region are generally sandy clay loam in texture with pH 5.0-6.0, highly base leached and
sesquioxide soils favour the production of yam bean. Successful yam bean production in many regions depends
upon selecting suitable time for sowing by the specific environment. Sowing time of yam bean highly affect
the growth and yield of yam bean tuber, sowing is done mostly on onset of monsoon. Late sowing affect
germination rate, number of leaves and delaying in flowering. Further, it is highly nutritious therefore,
increasing demand from consumers. Thus, there is good scope for increasing the production and productivity
of yam bean in the Konkan region [13] The study’s results could directly benefit farmers and agricultural
playmakers in similar agro-climatic zones [8].

MATERIALS AND METHODS

Site and Weather
The current study was conducted during the Kharif season of 2023-24 at Research Farm, Department of



UNDER PEER REVI EW

Vegetable Science, College of Horticulture, Dapoli, Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli.
Which is located at 280 m above MSL with 17°45°N Latitude and 73°12° E Latitude. The area has a high rainy
condition with hot and humid climate. The south-west monsoon occurs from June to September contributing to
around 80% of total rainfall. The meteorological data (Table. 1) recorded during the growth and yield period of
the crop. The average maximum and minimum weekly temperature was between

17.00°C to 20.95°C and overall 3978mm of rainfall was recorded throughout the crop (June- December).

Experimental Details
The current study was undertaken to study the effect of sowing dates and reproductive pruning on growth
parameters of Yam Bean (Pachyarrhizus erosus L). Growth parameters viz. plant height and number of leaves
which ultimately express the biological yield of crop. The yield of any crop is dependent on the morphological
development of the plant. While studying the growth parameters of tuber crops, it was observed that there is no

effect on germination while plant height and number of leaves exhibited some variations among the
different sowing dates under study.

The experimental study was laid out in a factorial randomized block design with three replications. Two
factors were studied during the investigation viz. a) sowing dates (D) Di-1% week of June, D-3" week of June,
D; -1t week of July, D4 -3" week of July and b) Interval of reproductive pruning (P) P; — Weekly, P> —

Fortnightly, P3 — No pruning Individual plot size was 3 m x 3 m. The spacing between the ridges was 60cm and
seed to seed distance was 20 cm respectively. In between two replications the spacing 1m was added to
maintain plants and avoid the nutrients uptake from the other block. The area of experimental field was

21.2m X 21m. Single seed was sown on the ridge at the spot of fertilizer application which were made as per
the desired spacing at the depth of 2-3 ¢m and seeds are sown four different planting dates i.e. 1% week of June,
3" week of June, 1* week of July and 3™ week of July respectively. Six to seven weeks after sowing yam bean
starts flowering. Removal of flower buds is done at intervals of weekly and fortnightly. Removal of flower bud

is a practice for better production of yam bean tubers. The flower buds were removed at the purple colour and
particularly opened stage.

Observations Recorded
Plant height was measured from the ground level to the tip of the growing point at 30, 60, 90 and 120 days (at
the time of harvesting) and total numbers of leaves per plant were counted each of the five selected plants from

each replication of treatment combination and after computing the mean, it was recorded as a leaves per plant at
30, 60, 90 and 120 days (at the time of harvesting).

Statistical Analysis

The data collected on different yield-related attributes were analysed using analysis of variance (ANOVA) in
factorial randomized block design using the method suggested by Panse and Sukhatme [7]. The standard error

(S.E.) of means was worked and a critical difference (CD) at 5% i.e. (p=0.05) was also worked out whenever
the result was significant.

RESULTS AND DISCUSSION

Plant height (cm)
The data presented in Table 2 demonstrated that the sowing dates on plant height showed significant effect and
the highest plant height was achieved in D (199.35 c¢m) i. e. 1% week of June and the lowest plant height was
recorded in D4 (90.63 cm) 3™ week of July. Plant height increased with successive sowing until early June and
then decreased with further delays. June provided more favourable temperatures and moisture levels for
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germination, growth and establishment of plant. These results were consistent with those recorded by Kang[3]
in soybean, Ghobadi and Ghobadi [2] in coriander and Singh and Kumar [9] in Kharif mash.

However, for reproductive pruning plant height was significantly affect, P> (145.37 cm) recorded highest plant
height, however P3 (142.63 cm) recorded the lowest height. The plant height was increased with regular pruning
of flowers, likely due to the plant redirects energy from reproductive parts to vegetative growth. This resulted in
taller plants, as more resources were allocated to height rather than reproductive growth. These results were
conformity with Gao[l] in Helianthus tuberosus L and Wangolo[12] in spider plant. For interaction effect
between sowing dates and reproductive pruning was found statistically significant. However, the highest plant
height was observed in DiP> (202.17 cm) which was at par with the D1P3 (200.40 cm) whereas, the lowest was
recorded in D4P3 (89.00 cm). When yam bean plants were sown in June and subjected for fortnightly reproductive
pruning, they got benefit from both for enhanced vegetative growth. June sowing may develop a stronger stem
structure in plants and allowing them to support height without lodging. These results are in conformity with the
results recorded by Kang [3]in soybean. While pruning may reduce immediate pod production, it can enhance
the overall health and vigour of the plant, potentially leading to better yield in subsequent growth phases.

Number of leaves

Data presented in table 3 demonstrated that the various sowing dates significantly affect the number of leaves
per plant maximum number of leaves were recorded in D> (104.03). Whereas, the minimum number of leaves
was found in D3 i.e. 1% week of July (72.83). The probable reason for this might be due to the favourable
temperature and suitable soil moisture during early sowing as compared to low temperature and higher soil
moisture during late planting of yam bean. The above results agreed with the result found by Vishwas[11] in
potato and Nisha Kumari [5]in sweet potato. At 120 DAS, the number of leaves varied significantly among
treatments of reproductive pruning. The reproductive pruning at weekly interval i.e. P; (89.16) recorded the
maximum number of leaves which was at par with fortnightly reproductive pruning P> (88.13) and minimum
number of leaves were recorded in P3 (85.85) i. e. no pruning. The number of leaves increased with regular
pruning of flowers. This was likely due to the plant redirecting energy from reproductive parts to vegetative
growth.These results are in conformity with Gao [1] in Helianthus tuberosus L. and Lowrence [4] in pigeon pea.
Number of leaves varied significantly among treatment combinations of sowing dates and reproductive pruning,
the average number of leaves was highest in the D,P; (107.17), whereas the lowest average was found in the
D3P3 (71.20) leaves per plant. The combined effects of sowing dates and reproductive pruning leads to increased
number of leaves in yam bean. Early sowing benefited from favourable temperatures and optimal soil moisture,
while late sowing experienced lower temperatures and higher moisture levels. This aligned with findings by
Vishwas[11] in potato. Additionally regular flowers pruning redirected the plant energy towards vegetative
growth. Resulting in taller plants due to resource allocation for height rather than reproductive development.
These results are in conformity with the Gao[ 1] in Helianthus tuberosus L.

CONCLUSION

Among the different treatments it was concluded that for better growth characters of yam bean, it should be
sowed in D P> (1% week of June with fortnightly reproductive pruning) and maximum numbers of leaves were
recorded in D>P; (3™ week of June with weekly reproductive pruning) respectively under Konkan agroclimatic
conditions.
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Table 1. Weekly meteorological data of the year 2023((From 04.06.2023 to 09.12.2023) Dr. Balasaheb Sawant
Konkan Krishi Vidyapeeth Dapoli, Maharashtra, India

Period MW Tmax Tmin RH-I RH-I Wind speed Rain RD
(oC) (oC) (%) (%) (Kmph) (mm) day
04.06 - 10.06 23 34.3 24.1 81 60 6.6 1.2 0
11.06 - 17.06 24 33.2 25.0 84 67 9.6 52.8 4
18.06 - 24.06 25 31.9 24.6 85 67 6.6 27.2 1
25.06 - 01.07 26 28.2 22.6 96 93 7.0 596.6 7
02.07 - 08.07 27 27.9 23.1 97 93 6.5 632.8 7
09.07 - 15.07 28 28.8 23.5 93 89 6.7 159.2 7
16.07 - 22.07 29 28.0 23.1 94 92 10.7 511.6 7
23.07 - 29.07 30 26.9 23.0 97 93 10.2 618.8 7
30.07 - 05.08 31 28.1 241 95 90 8.8 181.6 6
06.08 - 12.08 32 29.2 23.7 92 83 5.6 31.6 5
13.08 - 19.08 33 28.9 23.6 91 85 6.1 54.0 6
20.08 - 26.08 34 28.7 22.6 94 87 5.0 124.8 7
27.08 - 02.09 35 29.5 22.5 94 82 3.3 121.4 4
03.09 - 09.09 36 28.8 22.3 93 85 3.7 353.4 2
10.09 - 16.09 37 29.3 22.9 92 79 4.1 110.0 5
17.09 - 23.09 38 29.3 23.1 95 85 5.7 158.8 6
24.09 - 30.09 39 29.5 224 93 87 2.8 141.8 5
01.10 - 07.10 40 28.6 21.7 95 82 3.2 126.2 2
08.10 -14.10 41 32.4 22.3 94 72 2.7 0.0 0
15.10 - 21.10 42 33.9 22.3 92 73 2.4 0.0 0
22.10 - 28.10 43 34.1 19.2 89 54 2.5 0.0 0
29.10 - 04.11 44 33.9 17.9 90 48 2.2 0.0 0
05.11 - 11.11 45 333 20.5 88 59 2.8 0.0 0
12.11-18.11 46 33.9 17.9 91 51 2.2 0.0 0
19.11 - 25.11 47 34.1 17.7 91 46 2.5 0.0 0
26.11 - 02.12 48 321 18.4 94 53 3.1 1.4 0

03.12-09.12 49 32.6 16.6 94 56 2.8 0.0 0
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Table 2: Effect of sowing dates and reproductive pruning on plant height (cm) of yam bean.

Treatments

Planting date (D)
D1
D2
D3
D4

Mean

DxP

Treatments

Planting date (D)
D1
D2
D3
D4

Mean

DxP

Reproductive pruning (P)

P1 P2
6.93 6.42
7.76 8.03
7.30 6.49
7.66 6.55
7.41 6.87

Result SEm+
SIG 0.13
SIG 0.11
SIG 0.22

Reproductive pruning (P)

P1 P2
107.83 120.30
103.84 99.42
83.50 88.83
78.50 75.77
93.41 96.08
Result SEm+

SIG 0.91
SIG 0.79
SIG 1.58

Plant height (cm)
30 DAS
P3 Mean
7.05 6.80
8.43 8.07
7.03 6.93
6.11 6.77
7.15 7.14
CD @5%
0.38
0.33
0.66
90 DAS
P3 Mean
106.00 111.37
92.61 98.62
86.37 86.23
73.93 76.06
96.09 95.19
CD @5%
2.66
2.31
4.61

Reproductive pruning (P)

P1 P2
42.73 47.83
43.73 40.24
33.49 36.09
27.83 30.27
36.94 38.60

Result SEm+
SIG 1.16
SIG 1.00
SIG 2.01

120 DAS

Reproductive pruning (P)

P1 P2
195.50 202.17
192.32 190.64

93.97 97.77
92.10 90.80
143.47 145.37
Result SEm+
SIG 0.56
SIG 0.49
SIG 0.97

P3 Mean
45.00 45.18
31.93 38.63
31.29 33.62
25.97 28.02
33.54 36.36
CD @5%
3.41
2.95
5.90
P3 Mean
200.40 199.35
184.87 189.27
96.00 9591
89.00 90.63
142.63 143.82
CD @5%
1.64
1.43
2.83

Sowing dates:

D1- Sowing 1% week of June

D: - Sowing 3™ week of June

D3 — Sowing 1% week of July

D4— Sowing 3 week of July

Reproductive pruning:

P1-Weekly pruning

P2- Fortnightly pruning

P3. No pruning
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Table 3: Effect of sowing dates and reproductive pruning on number of leaves per plant in yam bean.

Treatments

Planting date (D)
D1
D2
D3
D4

Mean

DxP

Treatments

Planting date (D)
D1
D2
D3
D4

Mean

DxP

P1
8.73
8.72
7.20
6.80
7.86

Result

SIG

NS

NS

P1
75.87
76.70
47.53
40.00
60.02

Result

SIG

SIG

SIG

30 DAS

Reproductive pruning (P)

P2
8.13
10.50
7.40
7.27
8.32
SEm+

0.20

0.18

0.35

P2
78.80
79.33
50.70
44.33
63.29

SEmx=+

P3
8.47
9.07
7.00
7.13
791

CD @5%

0.59

90 DAS

Reproductive pruning (P)

p3
75.07
82.97
5337
41.67
63.26
CD @5%
1.7446
1.5108

3.022

Number of leaves per plant

Mean P1
8.44 38.13
9.43 44.93
7.20 29.10
7.06 27.27
8.03 34.85

Result
SIG
SIG
SIG
Mean P1
76.65 101.93
79.66 107.17
50.53 72.77
42.00 74.80
62.19 89.16
Result
SIG
SIG
SIG

60 DAS

Reproductive pruning (P)

P2 P3
38.40 37.60
43.13 46.74
32.87 31.17
30.87 25.00
36.31 35.12

SEm+ CD @5%
0.34 0.99
0.29 0.86
0.59 1.72

120 DAS
Reproductive pruning (P)
P2 P3
97.33 97.67
103.80 101.93
74.53 71.20
76.87 72.60
88.13 85.85
SEm=+ CD @5%
0.51 1.52
0.45 1.32
0.89 2.63

Mean
38.04
44.93
31.04
27.71
35.42

Mean
98.97

104.03
72.83
74.75
87.71
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