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Abstract: Two populations of white and orange skin ornamental pumpkins (Cucurbita pepo L.) were collected
from a farmer’s field in Northern Thailand and then subjected to modified mass selection in three cycles,
with the objective of increasing the number of fruits per plant and frequency of skin color in both populations.
Progenies seed of base population (M,) and three improved populations (M,, M, and M,) were evaluated
in separated experiments at the Agricultural Innovation Research, Integration, Demonstration, and
Training Center, Faculty of Agriculture, Chiang Mai University, from November 2020 to January 2021.
The experimental design followed a randomized complete block design. The results revealed that after
undergoing three selection cycles (M,), the white and orange fruit skin populations showed an increase
in the number of fruits per plant compared to the initial population (M,). The white fruit population exhibited
an increase of 1.7 fruits per plant per selection cycle, resulting in a response rate of 88.6%. Similarly,
the orange fruit population demonstrated an increase of 1.7 fruits per plant per selection cycle, with
a response rate of 97.9%. Furthermore, the frequency of white fruit skin in the third selected cycle of
the white fruit population increased by 33.3%, while the frequency of orange fruit skin in the selected orange
fruit population increased by 27.0%. The two populations showed the similar trends of the correlation
coefficient. This study highlights that mass selection can effectively enhance the number of fruit per plant
and the frequency of white and orange fruit skin in ornamental pumpkin populations. The improved

populations can serve as valuable genetic resources for future breeding endeavors.
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Figure 1. Schematic representation of MMS- modified mass selection
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Table 1. Average values of yield and its components progenies of the original population and the three

cycled selections in the white ornamental pumpkin

Days to 1% flower  Number of flowers Fruit
Cycles (day) per plant (flower) ’:ZTEZ;?Z:SE)S Fruit(\;v;eight diameter

Male Female Male Female (cm)

M, 424c  446b 182 6.8 12b 301.5 9.0

M, 472a  49.7a 17.9 7.1 15b 330.6 9.3

M, 447b  489a 18.6 6.4 16b 363.6 9.7

M, 466ab  495a 17.9 7.1 23a 338.9 9.4
Mean 452 48.2 18.2 6.8 1.7 333.6 9.3
F-test * * ns ns * ns ns
C.V. (%) 2.9 5.0 4.9 12.9 21.2 22.6 7.4
b-value' 0.2% 01™ 04" 0.0 1.7 0.0 0.5
Increase (%) 9.7 11.0 1.6 4.3 88.6 12.4 4.2

,- Means with common letter within the same column are not significant by LSD at P <005 (ns = non-significant, * = significant)

The Increasing (%) is calculated from ((Population improvement - Base population) / Base population) x 100

' The b-value signifies a deviation from zero (ns = non-significant, * = significant)

505



M5A19LNAT 40(3): 501- 511 (2567)

Table 2. Average values of yield and its components progenies of the original population and the three

cycled selections in the orange ornamental pumpkin

Days to 1% flower Number of flowers Fruit
Number of fruits Fruit
Cycles (day) per plant (flower) diameter
per plant (fruit)  weight (g)
Male Female Male Female (cm)
M, 41.9 43.4 18.3 6.7 14c 186.5 7.4
M, 42.3 451 17.4 7.6 1.9b 181.5 7.4
M, 41.4 43.9 18.0 7.0 2.2Db 206.5 7.9
M, 41.5 43.6 17.5 7.5 29a 198.6 7.5
Mean 41.8 44.0 17.2 7.2 2.1 193.3 7.6
F-test ns ns ns ns * ns ns
C.V. (%) 2.2 2.8 2.6 6.3 11.1 18.2 5.6
b-value' -0.47" -0.0"™ -0.4™ 0.7" 1.7* 0.0" 0.4"™
Increase (%) -1.0 0.5 -4.2 114 97.9 6.5 1.9

,- Means with common letter within the same column are not significant by LSD at P L005 (ns = non-significant, * = significant)

The Increasing (%) is calculated from ((Population improvement - Base population) / Base population) x 100

' The b-value signifies a deviation from zero (ns = non-significant, * = significant)
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Figure 2. Assessment of three cycles modified mass selection of white skin in ornamental pumpkin population
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Figure 4. Fruit skin color segregation specifically in the white (A) and orange (B) ornamental pumpkin

populations, comparing the original population with the outcomes across three cycles utilizing the

modified mass selection
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Table 3. Correlation coefficients of horticultural characteristics of the original population and the three cycled

populations of the white ornamental pumpkin

Trait 1 2 3 4 5 6 7 8

2 0.60"

3 -0.08 0.17"

4 0.08 017" -1.00"

5 -0.06 017" 0.28" -0.28"

6 -0.07 0.26" -0.24" 0.24" 0.79"

7 -0.04 0.03 0.13 -0.13 -0.07 -0.13

8 -0.11 -0.03 0.10 -0.10 -0.05 -0.09 0.95"

9 -0.10 -0.01 0.08 -0.08 -0.04 -0.05 0.81" 075"
ns, * and ** non-significant, significant at the 0.05 and 0.01 level of significance, respectively
1 = Days to male flower flowering 2 = Days to female flower flowering 3 = Number of male flowers per plant
4 = Number of female flowers per plant 5 = Fruit set 6 = Number of fruits per plant
7 = Fruit weight 8 = Fruit width 9 = Fruit length

Table 4. Correlation coefficients of horticultural characteristics of the original population and the three cycled

populations of the orange ornamental pumpkin

Trait 1 2 3 4 5 6 7 8
2 0.34"
3 -0.00 017"
4 0.00 0.17" -1.00"
5 -0.18" -0.30" 0.26" -0.26
6 -0.14° -0.10 -0.45" 0.45 0.64"
7 0.03 -0.06 -0.14 0.14 -0.18" -0.10
8 0.00 -0.09 -0.14° 0.14" 019" -0.10 0.90"
9 0.08 -0.08 -0.08 0.08 -0.07 -0.03 0.84" 0.80"

ns, * and ** non-significant, significant at the 0.05 and 0.01 level of significance, respectively

1 = Days to male flower flowering 2 = Days to female flower flowering 3 = Number of male flowers per plant
4 = Number of female flowers per plant 5 = Fruit set 6 = Number of fruits per plant
7 = Fruit weight 8 = Fruit width 9 = Fruit length
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