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Abstract

The study was conducted at Tulsipur, Dang, Nepal for two years (2021 and 2022 A.D.) to assess the postharvest
quality performance of open pollinated (OP) cauliflower curd. Five OP cauliflower cultivars viz. Kathmandu
Local, Khumal Jyapu, Agheni, Terai-1 and Terai-2 (seed sourced from Nepal Agriculture Research Council,
Khumaltar, Lalitpur) were replicated four times in Randomized Complete Block Design. Freshly harvested
curds from respective plots were considered in postharvest and sensory study. Maximum curd dry matter
(15.91%) and Vitamin C content (37.94 mg/100 gm) was recorded in Khumal Jyapu whereas, maximum leaf
dry matter (12.53%) and TSS (7.1830Brix) were recorded in Aghani. The color score (8.913) and overall
appearance score (7.908) were maximum in Khumal Jyapu. The curd compactness score (7.475) and overall
acceptance score (8.133) were recorded maximum in Aghani. The lowest physiological loss in curd weight
with jacket leaves (8.193%) was recorded in Khumal Jyapu after 3 days after harvesting (DAH) whereas; the
lowest physiological loss in curd weight recorded in Aghani were 13.47%, 19.32%% and 25.06% at 5, 7 and
9 DAH respectively. Similarly, the lowest physiological loss in curd weight without jacket leaves recorded
in Khumal Jyapu were 10.45%, 14.82%, 22.83% and 29.77% at 3, 5, 7 and 9 DAH respectively. The lowest
spoilage losses of curd along with and without jacket leaves recorded in Aghani were 33.27% and 38.77%
respectively. Considering the economically important postharvest attributes Khumal Jyapu and Aghani were
found to be the suitable mid-season cultivars in Dang condition.
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Introduction: of land with the total production of 114760 t with the

productivity of 16.20 t/ha. In addition, Dang covers an

Cauliflower (Brassica oleracea var. botrytis L.), king of
cole crop (Giri, 2020) is an important vegetable widely
grown in terai, and mid hills of Nepal (Pradhan et al.,
2023 & Giri et al., 2020). Cauliflower is mainly grown
for its edible immature curd which contains good source
of vitamins and minerals and helps to prevent chronic
cancer and cardiovascular diseases (Keck, 2004 & Ara et
al., 2009). Cauliflower can be consumed as raw, cooked
vegetable, curry and also used as supplement in restaurant
in preparation of noodles, burger and sandwich (Ashraf
et al., 2017). In the Nepalese scenario caulifiower covers
a total area of 39,214 ha and a total production of 611,015
t with the average productivity of 15.58 t/ha. Similarly,
in Lumbini province cauliflower is produced in 7086 ha

area of 465 ha, 8556 t production and productivity of
18.40 t/ha in caulifiower (MOALD, 2021/22).

In Nepal, despite the fact that a large number of
varieties and agro-techniques have been developed but
the productivity of cauliflower has still not reached the
desired level (Pradhan et al., 2023 & Giri et al., 2020).
Ndiaga (2000) concluded that different cultivars with
different plant morphology would require different
optimum environmental conditions to express their full
yield potential. The success of most crop improvement
programme largely depends upon the genetic variability
and the heritability of desirable traits in cauliflower
yield (Chatterjee et al., 2018). Varietal differences of
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cauliflower in terms of growth pattern, curd yield and
postharvest attributes are extremely diverse from plant
to plant, making breeding programs for cauliflower
more complex than other crops. Therefore, there is great
need for genetic improvement and farmers can attribute
development of cauliflower cultivars with acceptable and
better traits, which can be achieved through the study of
the different growth, yield and postharvest component,
which occur in different varieties of cauliflower.

Similarly, in order to increase production, Nepalese
farmers are using hybrid cultivars along with the
haphazard use of the chemical fertilizers and pesticides.
The use of chemical manures and pesticides also affect
the postharvest longevity of the curd as they decreased
the cellular and sub cellular parts of the curd (Bhattarai
& Budhathoki, 2005 & Basnet et. al., 2017).

For better price of cauliflower curd in national and
international market, excellent color, compactness of
curd, good taste and postharvest longevity are important
criteria (Bhattarai & Budhathoki, 2005). Moreover,
the main postharvest problems affecting shelf life of
cauliflower during marketing are physiological loss
in weight, spoilage loss, yellowing of the curd, floret
opening, loss of hardness, the development of an
undesirable odour, off-flavours and the risk of microbial
development (Licciardello et al., 2013 & Zhan et al.,
2014). Thus, this experiment is carried out to assess the
postharvest and sensory quality performance of best
open pollinated cultivars suitable for winter season in
Dang condition.

Materials and Methods:

Location of the study

The research was conducted at Tulsipur Sub Metropolitan
City, Dang for two years (2021 and 2022 A.D.).

Design of the study

Five OP cauliflower cultivars viz. Kathmandu Local,
Khumal Jyapu, Agheni, Terai-1 and Terai-2 (seeds
sourced from Nepal Agriculture Research Council,
Khumaltar, Lalitpur) were replicated four times in
Randomized Complete Block Design in the horticulture
farm of Campus of Live Sciences. Freshly harvested
curds from the respective plots were considered in the
postharvest and sensory study and carried out under
laboratory condition at Horticulture Lab of Campus of
Live Sciences, Tulsipur, Dang. The laboratory research
was laid out in Completely Randomized Design (CRD)
with four replications.

Weather parameters of the experimental area
(laboratory condition)

The cauliflower curds with and without jacket leaves
were stored for 9 days in orders to calculate the
physiological loss and spoilage loss. They were stored
during December 1 to 9 for both the years 2020 and
2021. The average temperature and relative humidity

of the laboratory condition during 9 days of storage
was 17.360C and 42.76% respectively on 2021 whereas
in 2022 the average temperature and relative humidity
of the storage temperature was 17.980C and 43.03%
respectively.

Determination of dry matter content of leaf and
curd

The leaves and curd were taken for the determination
of dry matter content immediately after harvesting on
December 1 in two years, 2021 and 2022 A.D. As per
Panthi et al. (2020) the harvested curds and leaves from
each plot were cut individually and 100 gm sample of
leaf and curds were oven dried for 48 hours at 650C in
hot air oven (SSU-106 Oven Universal-Memert type,
Sanjeev Scientific Udyog, India). The percent dry matter
content was calculated by using the formula as;
(Ws-Ds)
DM = T X 100

Where, DM = Dry matter (%), Ws = curd sample (gm),
Ds= Oven dry sample (gm)

Determination of vitamin ¢ content of curd

The curds were taken for the determination of dry matter
content immediately after harvesting on December 1 in
two years, 2021 and 2022 A.D. Firstly; 5 ml of working
standard solution was prepared by dissolving fresh
cauliflower curd sample. Then, 10 ml of 4 % oxalic acid
(Fizmerk, Fizmerk India Chemicals, India) added to the
standard solution, and titrated against the dye (V1ml)
until the appearance of pink color (end-point), thus the
amount of dye consumed is equivalent to the amount of
ascorbic acid. To make known volume (100 ml), 0.5-5 g
sample was extracted on 4 % oxalic acid and centrifuged.
Then, 5 ml of supernatant was pipette out (ZI 2066D,
Zeal International, India) and 10 ml of 4 % oxalic acid
added. It was titrated against the dye (V2 ml) until pink
color develops (Basnet et al., 2017). Finally, amount of
ascorbic acid (vitamin C) calculated with the following
formula:

Amount of ascorbic acid (mg/100 gm of curd) = (1000.5
mgxV2 ml x100 ml))/(V1 ml x5ml xwt.of sample))

V1= Titrated volume of standard solution against dye

V2=Titrated volume of sample solution against dye

Determination of Total Soluble Solid (TSS)

The curds were taken for the determination of TSS
immediately after harvesting on December 1 in two years,
2021 and 2022 A.D. The cauliflower curds were ground
and the curd juice was kept on prism of Refractometer
(RHB 32 ATC, ERMA Refractometer, Japan) to measure
TSS in Degree Brix.

Organoleptic test

The curds were taken for the determination of organoleptic
test immediately after harvesting on December 1 in two
years, 2021 and 2022 A.D. An organoleptic test was
conducted by involving 50 personnel to evaluate the
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Scale Colors Compactness Appearance Acceptability
1-3 Poor Loose Poor Acceptable
3-5 Good Slightly loose Attractive Preferred
5-7 Better Compact More attractive More preferred
7-9 Best Very Compact Highly attractive Highly preferred

curd characteristics based on the following parameters
and numbering system (Giri et al., 2020).

Physiological loss in weight: After harvesting of the
curds on December 1 (2012 and 2022 A.D.) they were
taken for physiological loss in weight and were observed
up to December 9 (9 days after harvesting of the curd).
Jacket leaves here means the marketable leaves attached
along with the curd. The physiological loss in weight
(PLW) of randomly selected five sample curds with and
without their jacket leaves were examined by keeping
them in normal room condition for nine days (Basnet
et al., 2017). PLW was calculated by using following
formula:

Intial weight-Fresh weight of the sample y

— _ 100
Initial weight of the sample)

Spoilage loss: After harvesting of the curds they were
taken for spoilage loss and were observed up to 9
days after harvesting of the curd. The spoilage loss of
randomly selected five sample curds with and without
their jacket leaves were examined by keeping them in
ordinary room condition for nine days (Basnet et al.,
2017). It was calculated by using following formula:

_ Weight of the spoiled curds
Spoilage (%) = — - %100
Original weight of the curd

Statistical analysis: Genestat for Teaching and Learning
(18th Edition) was used for the analysis of variance
and other data analysis. Means were compared using
Duncan’s Multiple Range Test (DMRT) at 0.05 and 0.01
level of significance.

Results:

Biochemical parameters of cauliflower

The percentage curd dry matter (15.91%) and vitamin ¢
content (37.94 mg/100 gm) was found to be significantly
highest in Khumal Jyapu and lowest i.e. 7.31% curd dry
matter and 37.58 mg/100 gm Vitamin C in Kathmandu
Local cultivars grown at Dang condition. Similarly,
Aghani cultivar showed the significant results with
maximum leaf dry matter (12.53%) and TSS (7.183"Brix)
whereas lowest leaf dry matter (7.31%) was found in
Kathmandu Local and TSS (5.3730 Brix was found in
Terai-1 cultivars (Table 1).

Organoleptic test and sensory evaluation

The color score (8.913) and appearance score (7.908)
was found to be significantly highest in Khumal Jyapu
whereas compactness score (7.475) and acceptance score

(8.133) was found to be significantly highest in Aghani
cultivars of cauliflower. In addition, Teari-1 showed the
lowest score in relation to color (6.025), compactness
(5.823), appearance (5.480) and acceptance (6.723)
parameters (Table 2).

Physiological loss in weight of cauliflower with
jacket leaves

Physiological loss in weight of curd with jacket leaves
of cauliflower during storage period showed significant
results (Table 3). The lowest physiological loss in weight
was recorded to be 8.193% in Khumal Jyapu cultivars
at 3 days after harvesting (DAH) whereas, Aghani
showed significantly the lowest physiological loss in
weight i.e. 13.47%, 19.32% and 25.06% at 5, 7 and 9
DAH respectively. Moreover, Kathmandu Local showed
significantly the highest physiological loss in weight i.e.
14.03%, 19.34%, 24.71% and 30.59% at 3, 5, 7 and 9
DAH respectively (Table 3).

Physiological loss in weight of cauliflower
without jacket leaves

Physiological loss in weight of curd without jacket leaves
of cauliflower during storage period showed significant
results. The lowest physiological loss in weight recorded
in Khumal Jyapu were 10.45%, 14.82%, 22.83% and
29.77%. at 3, 5, 7 and 9 days after harvesting (DAH)
respectively. Aghani is at par with Khymal Jyapu in PLW
in all dates except in 3 DAH. Kathmandu Local showed
significantly the highest physiological loss in weight of
curd without jacket leaves i.e. 15.53%, 21.88%, 29.02%
and 35.37% at 3, 5, 7 and 9 DAH respectively (Table 4).

Spoilage loss in cauliflower with and without
jacket leaves

Spoilage loss in relation to jacket leaves and without
jacket leaves gave the significant results. The lowest
spoilage loss along with and without jacket leaves was
recorded to be 33.27% and 38.77% respectively in
Aghani cultivars followed by Khumal Jyapu, whereas
the highest spoilage loss was found in Terai-1 cultivars
with and without jacket leaves i.e. 42.32% and 48.58%
respectively (Table 5).

Discussion:

Biochemical parameters of cauliflower

The curd and leaf dry matter percent, vitamin ¢ content
and TSS were found to be significant on various open
pollinated cultivars of cauliflower. The variation of these
biochemical parameters might be due to both genetic
and environmental influences such as nutrient source,
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Table 1 : Mean leaf dry matter, curd dry matter, TSS and vitamin c¢ of different open pollinated cauliflower genotypes
immediately after harvesting in Tulsipur, Dang for two years (2021 to 2022 AD)

Treatments Leaf dry matter Curd dry matter TSS Vitamin C
(%) (%) (“Brix) (mg/100 gm)

Terai-1 9.89¢ 15.522 5.373* 36.63°
Aghani 12.534 15.71* 7.183° 37.89°
Terai-2 8.80° 15.47 6.285% 36.77°
Khumal Jyapu 12.144 15.91° 6.818° 37.94°
Kathmandu Local 7.312 14.31¢ 6.393° 37.58°
Grand mean 10.1 15.4 6.4 37.4
SEM 0.21 0.42 0.23 0.18
F-test *k NS *x *x
LSD, . 0.60 1.21 0.67 0.51
CV % 5.8 7.7 10.2 1.3

Means with same letter in column are not significantly different at p = 0.05 by DMRT. *significant at 5% (p < 0.05), **significant at 1% (p <
0.01) and ns: not significantly different at 5% (p > 0.05). SEM = Standard error of mean, LSD = Least significant difference, CV = Coefficient

of variance

Table 2 : Mean color, compactness, appearance, and acceptance of different open pollinated cauliflower genotypes
immediately after harvesting in Tulsipur, Dang for two years (2021 to 2022 AD)

Treatments Color Compactness Appearance Acceptance
a-9) a-9) a-9) a-9)
Terai-1 6.025a 5.823a 5.480a 6.723a
Aghani 7.913c 7.475¢c 7.062bc 8.133b
Terai-2 6.820ab 6.351ab 6.501b 6.740a
Khumal Jyapu 8.193c¢ 7.328¢ 7.908¢ 8.058b
Kathmandu Local 7.674bc 6.924bc 7.636¢ 6.954a
Grand mean 7.3 6.8 6.9 7.3
SEM 0.21 0.14 0.24 0.19
F_test sk kk kk sk
LSDO0.05 0.60 0.40 0.68 0.56
CV% 8.0 5.8 9.6 7.4

Means with same letter in column are not significantly different at p = 0.05 by DMRT. *significant at 5% (p < 0.05), **significant at 1% (p <
0.01) and ns: not significantly different at 5% (p > 0.05). SEM = Standard error of mean, LSD = Least significant difference, CV = Coefficient

of variance

Table 3 : Mean physiological loss in weight with jacket leaves of different open pollinated cauliflower genotypes in

Tulsipur, Dang for two years (2021 to 2022 AD)

Physiological loss in weight of curd with jacket leaves (%)
Treatments

3 DAH 5 DAH 7 DAH 9 DAH
Terai-1 12.49° 17.11¢ 20.77° 27.18°
Aghani 9.522 13.47* 19.322 25.06°
Terai-2 10.42° 15.76° 22.58¢ 28.75¢
Khumal Jyapu 8.75 14.14° 19.79° 25.81°
Kathmandu Local 14.03° 19.344 24.714 30.594
Grand mean 11.0 16.0 214 27.5
SEM 0.45 0.19 0.16 0.19
F-test sk sk sk sk
LSDO0.05 1.31 0.78 0.47 0.55
CV % 2.7 34 2.1 2.0

Means with same letter in column are not significantly different at p = 0.05 by DMRT. *significant at 5% (p < 0.05), **significant at 1% (p <
0.01) and ns: not significantly different at 5% (p > 0.05). SEM = Standard error of mean, LSD = Least significant difference, CV = Coefficient

of variance
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Table 4 : Mean physiological loss in weight with jacket leaves of different open pollinated cauliflower genotypes in

Tulsipur, Dang for two years (2021 to 2022 AD)

Physiological loss in weight of curd without jacket leaves (%)
Treatments

3 DAH 5 DAH 7 DAH 9 DAH
Terai-1 14.58¢ 18.01° 26.91¢ 32.12°
Aghani 11.54° 15.22¢ 22.99: 30.37*
Terai-2 12.71¢ 17.62° 24.80° 35.31¢
Khumal Jyapu 10.45° 14.82° 22.83¢ 29.77
Kathmandu Local 15.534 21.88¢ 29.024 35.37¢
Grand mean 13.0 17.5 253 32.6
SEM 0.25 0.42 0.18 0.36
F-test sk sksk sk sk
LSDO0.05 0.73 1.22 0.52 1.03
CV % 55 3.8 2.0 3.1

Means with same letter in column are not significantly different at p = 0.05 by DMRT. *significant at 5% (p < 0.05), **significant at 1% (p <
0.01) and ns: not significantly different at 5% (p > 0.05). SEM = Standard error of mean, LSD = Least significant difference, CV = Coefficient

of variance

Table 5 : Mean spoilage loss with and without jacket leaves of different open pollinated cauliflower genotypes in

Tulsipur, Dang for two years (2021 to 2022 AD)

Treatments Spoilage loss in curd (%)
With jacket leaves Without jacket leaves

Terai-1 42.32¢ 48.58¢
Aghani 33.27* 38.77°
Terai-2 40.29¢ 4591¢
Khumal Jyapu 34.57° 40.10°
Kathmandu Local 37.96¢ 47.72¢
Grand mean 37.7 442
SEM 0.25 0.31
F-test ok ok
LSDO0.05 0.72 0.89
CV % 1.9 2.0

Means with same letter in column are not significantly different at p = 0.05 by DMRT. *significant at 5% (p < 0.05), **significant at 1% (p <
0.01) and ns: not significantly different at 5% (p > 0.05). SEM = Standard error of mean, LSD = Least significant difference, CV = Coefficient

of variance

climatic condition, soil fertility status, as similar finding
was mentioned by Abbey et al. (2002), Giri (2020) and
Giri et al. (2020).

Organoleptic test and sensory evaluation

The scoring in terms of color, compactness, appearance
and acceptance showed the significant results in open
pollinated cultivars of cauliffiower. The significant
variation found in various cauliflower cultivars, might
be due to genetic characteristics of the varieties (Giri et
al., 2020). Moreover, Sharma et al. (2018) & Pun et al.
(2003) also observed the significant differences on color,
compactness, appearance and acceptance on different
varieties of cauliflower. Meena et al. (2010) also observed
the similar differences on cabbage crop.

Physiological and spoilage loss in weight of
cauliflower with and without jacket leaves

The physiological loss and spoilage loss in weight of
cauliffower was found to be significant both with and
without jacket leaves. This variation on physiological
loss in weight and spoilage loss in caulifiower curd
among different late season cauliflower varieties was
also observed by Giri (2020), Giri et al. (2020), Yadav
et al. (2013), Kumar et al. (2011); Kido & Singh (2018).

Growth parameter, yield parameter, postharvest
parameter and sensory quality parameters of different
cauliffower genotypes differed significantly with each
other. However, the same growing condition might have
different variation in different open pollinated cauliflower
cultivars might be due to different characteristics of
genotypes governed by different genes which are greatly
influenced by environmental factors and management
practices (Khanal et. al., 2022). Similar results were
reported by Poudel et. al. (2017); Khatiwada &
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Chaudhary (2004); Budhathoki et al. (2004) in different
varieties of cauliflower.

Conclusion:

It was found that the biochemical parameters such as
TSS and vitamin c, leaf and curd dry matter; organoleptic
taste and sensory evaluation, physiological loss in
weight and spoilage loss both with and without jacket
leaves were significantly different in different open
pollinated cauliflower cultivars. The percentage curd dry
matter (15.91%) and Vitamin C content (37.94 mg/100
gm) was found significantly highest in Khumal Jyapu
whereas, maximum leaf dry matter (12.53%) and TSS
(7.1830Brix) were recorded in Aghani. The color and
overall appearance score was maximum in Khumal
Jyapu whereas, curd compactness and overall acceptance
score was maximum in Aghani. The lowest physiological
loss in curd weight with jacket leaves was recorded in
Khumal Jyapu after 3 days after harvesting (DAH)
whereas; the lowest physiological loss in curd weight
recorded in Aghani at 5, 7 and 9 DAH respectively.
Similarly, the lowest physiological loss in curd weight
without jacket leaves recorded in Khumal Jyapu at 3, 5,
7 and 9 DAH respectively. The lowest spoilage losses
of curd along with and without jacket leaves recorded
in Aghani followed by Khumal Jyapu. Considering the
economically important postharvest attributes, Khumal
Jyapu and Aghani were found to be the suitable cultivars
to grow in Dang and similar mid hill condition of Nepal.
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