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Considered a decisive factor in the sericulture agro-industry, the development of high-yielding,
healthy silkworm hybrids, robust silkworm hybrids are essential for commercially successful and
sustainable production. Therefore, screening and prioritizing and superior parental lines for
breeding program must be accordingly. This study aims to systematically evaluate the
performance of diverse silkworm germplasm comprising 10 bivoltine and 5 multivoltine breeds,
preserved and maintained at the Vietnam Sericulture Research Centre (VIETSERI) from which
promising parental breeds used for future heterosis breeding would be suitably identified. The
multivoltine breeds (VBL, RVTB, HLS, etc) exhibited excellent health characteristics, presented
by good hatching (up to 97.83%, much higher than usual), higher survival (up to 92.15%) and
pupation rates (up to 97.85%) whereas the bivoltine ones (e.g., TQ10, HQ2, IN03, IN02)
demonstrated significantly better cocoon quality, excelling in SCW, CSW and CSR (up to 21.13%).
As a results, the bivoltine breed TQ10 (50.78), followed by HQ4 (50.50), VN7 (50.43), IN0O3
(50.43), IN02 (50.30) and TQ1 (50.18) was selected based on the Evaluation Index. The study’s
results showed that the bivoltine breeds coded TQ10, HQ4, VN7, IN03, and IN02 were screened
as elite parental breeds for improving silk yield and quality. The multivoltine breeds were
considered valuable genetic resources for enhancing hardiness and can be used for recommend
specific crossing strategies to develop high-performance hybrids for Vietnam’s sericulture
industry.
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1. INTRODUCTION nations, offering substantial employment

The practice of rearing silkworms (Bombyx
mori L.) to produce raw silk plays an important
role in sericulture production, especially in Asian
countries where sericulture has been considered
not only a traditional craft but also a sophisticated
agricultural and industrial sector with notable
economic and social impacts. Sericulture is
consistently cited as a significant tool for poverty
reduction and inclusive growth in developing

especially for rural women and youth and helping
to curb rural-to-urban migration [1, 2].

A major focus of current breeding efforts is
the creation of "dual-tolerance" or '"multi-
tolerance" hybrids. Recent publications indicate
that silkworm F1 and double hybrids, identified
through properly screened evaluation, can be
significantly tolerant to both high temperatures
and major diseases for commercial exploitation in
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subtropical and tropical regions [3, 4, 5]. In this
direction, researchers continue to screen and
select new parental breeds and hybrids to identify
supperior combinations that consistently excel in
reeling and raw silk quality characteristics under
challenging farmer-level field conditions, thus
ensuring both high yield and quality for the
reeling sector [6, 7].

The selection of parents is regarded as a
decisive factor in the breeding program in terms of
genetic material supply for the pure lines to be
utilized. Consequently, parental lines are
accordingly evaluated using a combination of
traditional quantitative and qualitative traits, often
integrated into a Multi-Trait Evaluation Index (EI)
to identify the most commercially viable lines [3, 5,
6, 8, 9]. As a result, the success of breeding
programs is closely linked with the selection of
parents to be hybridized.

This study aims to identify promising parental
combinations of silkworm on the basic of a
systematic evaluation of pure silkworm breeds.
This evaluation covers crucial quantitative and
qualitative economic traits from which the genetic
diversity, inter-relationship among selected breeds
and desired genetic divergence for future
heterosis exploitation in breeding programs can
be recommended.

2. MATERIALS AND METHODS

2.1. Materials

The experiments were conducted at Vietnam
Sericulture Research Centre (VIETSERI) during
spring (March - April) in 2023. Fifteen silkworm
breeds including 10 bivoltine and 5 multivoltine
ones were selected from germplasm bank
maintained at VIETSERI.

Silkworm breed Symbol | Origin
Bivoltine silkworm
breeds
INO1 INO1 India
INO2 INO2 India
INO3 INO3 India
B42 VN2 Vietnam
Qb7 VN7 Vietnam
Al TQ1 China

526 TQ9 China
75 xin TQ10 China
Keumok HQ2 Korea
KoC HQ4 Korea
Multivoltine silkworm
breeds
Vang Bao Loc VBL Vietnam
Re vang Thai Binh RVTB | Vietnam
Re vang Ha Tinh RVHT | Vietnam
Hoang Lien Son HLS Vietnam
Do Son Khoang DSK | Vietnam
2.2. Methods

2.2.1 Experimental design

The experiment was conducted using a
completely randomized block design. Fifteen
silkworm breeds reared by a standard method,
served as the treatments with three replications.
Each replication raised 300 larvae (after third
moult).

2.2.2. Measurements

Cocoons were harvested on the fifth day of
spinning. Yield and quality traits were evaluated,
including fercudity, hatching rate, survival rate,
pupation rate, single cocoon weight (SCW),
cocoon shell weight (CSW), cocoon shell rate
(CSR), cocoon yield per 300 larvae.

The relevant data and information were
collected and analyzed in accordance with TCVN
13474-2:2022 Testing and appraisal procedures for
animal breed - Part 2: Silkworm [10]

Evaluation index (EI) value for silkworm
breed performance was calculated using the
following formula [11].

El=(A-B)/Cx10+50

Where, A is mean of the particular trait; B is
overall mean of particular trait; C is standard
deviation; 50 is constant.

2.2.3. Data analysis

Analysis of variance (ANOVA) was performed
using “Statistix 10”. The significance of means
values was analysed using LSD 0.05.
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3. RESULTS AND DISCUSSIONS
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Figure 1. The pictures of larva, cocoon and adult of
15 silkworm breeds of B. mori

The morphological characteristics of silkworm
breeds studied were presented in figure 1. Out of
15 silkworm breeds, 5 breeds had white, peanut-
shaped cocoons, 5 breeds had white, oval - shaped

cocoons and 5 breeds had yellow, spindle-shaped
cocoons. Among 10 white cocoon breeds, 7 breeds
had plain larvae, 2 breeds had marked larvae and
one had sexlimited marking. In the 5 yellow
cocoon breeds, 2 breeds had marked larvae and
the remaining 3 were plain larvae.

Analysis of Variance (ANOVA) revealed
statistically significant differences (p < 0.05)
among the 15 breeds for all economic traits
studied, as indicated by the LSD test. It is also
mentioned that substantial genetic variation within
the germplasm is essential for effective selection
and breeding.

Results also showed that a clear difference in
rearing performance between multivoltine and
bivoltine groups was recognized. The multivoltine
breeds (VBL, RVTB, RVHT, HLS and DSK) had
significantly lower quantity of egg (268 - 344 eggs)
compared to the bivoltine ones (455 - 567 eggs).
The multivoltine breeds were, however, reported
to be healthy. RVIB recorded the highest
hatching rate (97.83%), followed by HLS (92.15%)
and VBL (91.35%) which also demonstrated the
highest survival rates. This proved their good
adaptation to the conditions and hardiness. In
contrast, the bivoltine breed INO1 had the lowest
survival rate (41.71%). The pupation rate was also
highest in the multivoltine group, with VBL
(97.85%), HLS (97.60%, and RVTB (96.86%)
performing exceptionally well (Table 1).

Table 1. Mean performance of economic traits of silkworm breeds

AGRICULTURE AND ENVIRONMENT - DECEMBER 2025/VOLUME 4 NUMBER 9

Fecundity | Hatching | Survival | Pupation | Cocoon SCW CSW

No.| Breeds | o) rate (%) % | rate ® |vield(@ | (@ @ | R™
1 VBL 268°¢ 94.23%¢ 91.352 97.85* 266¢ 1.001" 0.125¢ 12.494
2 | RVIB 322¢ 97.83% 90.56% 96.86° 277 1.008f 0.126¢ | 12.49¢
3 RVHT 324¢ 96.51 2¢ 86.11¢ 96.222 256 0.979" 0.131¢ 13.38¢
4 HLS 344°¢ 95.462>¢ 92.152 97.60? 277" 0.978f 0.129¢ 13.19<
5 DSK 309¢ 97.32% 86.44 " 96.29* 274" 1.105¢ 0.141¢ 12.76<
6 INO1 455P 85.41¢ 41.71" 78.05°% 1782 1.482° 0.312¢ 21.08°
7 INO3 5672 93.87 ¢ 76.01°¢ 83.86"4 353P 1.5902 0.3322P 20.89*
8 VN7 5462 94.392b¢ 87.07" 92.03% 340P° 1.335¢ 0.261¢ 19.55°
9 VN2 5362 91.97 bed 85.82¢ 87.64 310 1.246¢ 0.2604 20.84*
10 | TQ1 5192 91.21« 85.59°¢ 90.18%¢ 325b¢ 1.299¢4 | 0.2574 19.80°
11 | TQ9 5572 86.424 71.45f 72.21% 3174 1.508" 0.311¢ 20.62?
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12 | TQ10 532* 96.62 2> 85.65¢ 89.074be 393* 1.588* | 0.329%¢ | 20.73*
13 | HQ2 540* 93.17 8¢ 61.46% 68.51¢ 2874 1.612° 0.335 20.76
14 | HQM4 566* 94.77 %b¢ 80.72¢ 87.18:%¢ 348" 1.487° | 0.313> | 21.07°
15 | INO02 558 93.84 % 73.22¢ 81.48>d 332" 1.588* | 0.330%c | 21.13°

* The values in the same column followed by the same letter are not significantly different at the

level of 5

Data in table 1 showed that the bivoltine breeds
were highly evaluated in all cocoon-related traits.
And the multivoltine ones had significantly lower
cocoon yield, SCW, CSW and CSR. The highest
cocoon yield (per 300 larvae) was recorded in TQ10
(393 g) followed by INO3 (353 g) and HQ4 (348 g).
Meanwhile, the heaviest single cocoon weight was
reported in HQ2 (1.612 g) followed by IN03, TQ10
and INO02. Cocoon shell rates (CSR), a critical trait
for raw silk recovery, varied slightly from breed to

breed INO2 (21.13%) was reported as the highest,
followed by INO1 (21.08%), HQ4 (21.07%), INO3
(20.89%), VN2 (20.84%), HQ2 (20.76%), and TQ10
(20.73%). The multivoltine breeds had very low
CSRs, ranging from 12.49% to 13.38%.

To assess the overall commercial viability and
identify the best parental lines, a Multi-Trait
Evaluation Index (EI) was calculated (Table 2).
This index provides a balanced score across all
measured economic traits.

Table 2. Evaluation index values of selected traits

No. | Breeds | Fecundity Ha;[ilemg Survival | Pupation C}(’)ice?((l)n SCW | CSR | Average | Rank
1 VBL 48.28 50.06 50.85 51.09 4930 | 48.72 | 4855 | 49.55 15
2 RVTB 48.76 51.06 50.80 50.99 4953 | 48.75 | 4855 | 49.78 11
3 RVHT 48.78 50.70 50.47 50.92 49.00 | 48.63 | 48.78 | 49.61 14
4 HLS 48.95 50.40 50.91 51.07 49.53 | 48.63 | 48.73 | 49.75 12
5 bSK 48.64 50.92 50.49 50.93 4945 | 49.14 | 48.62 | 49.74 13
6 INO1 49.93 47.62 47.19 48.97 4762 | 50.64 | 50.79 | 48.97 10
7 INO3 50.91 49.96 49.72 49.59 50.99 | 51.08 | 50.74 | 50.43 4
8 VN7 50.73 50.11 50.54 50.47 50.73 | 50.06 | 50.39 | 50.43 3
9 VN2 50.65 49.44 50.45 50.00 50.15 | 49.70 | 50.73 | 50.16 7
10 TQ1 50.50 49.23 50.43 50.27 50.44 | 49.91 | 50.46 | 50.18 6
11 TQ9 50.83 47.90 49.39 48.34 50.28 | 50.75 | 50.67 | 49.74 10
12 | TQ10 50.61 50.73 50.43 50.15 51.76 | 51.07 | 50.70 | 50.78 1
13 HQ2 50.67 49.77 48.65 47.94 49.71 | 51.17 | 50.71 | 49.80 8
14 HQ4 50.91 50.21 50.07 49.95 50.89 | 50.67 | 50.79 | 50.50 2
15 INO02 50.84 49.96 49.52 49.34 50.57 | 51.07 | 50.81 | 50.30 5

Generally, the bivoltine breeds could be
ranked on the top in terms of all criteria. TQ10
(50.78) was evaluated as the most promising
breed, which resulted in the best EI score. This
reflects its outstanding performance in cocoon
yield combined with excellent SCW and CSR. It
was followed closely by HQ4 (50.50), VN7 (50.43),
IN03(50.43), IN02 (50.30) and TQ1 (50.18).

4, CONCLUSION

Out of 15 silkworm breeds evaluated from
VIETSERI germplasm bank, the bivoltine breeds
(TQ10, HQ4, VN7, IN03, INO2 and TQ1) were
screened as elite parental breeds, indicated by

superior performance in cocoon vyield, single
cocoon weight and cocoon shell rate. Conversely,
the multivoltine breeds (RVITB, HLS and VBL)
were recorded to have lower silk yield but can be
used as valuable genetic resource for breeding
programs aimed at producing varieties with
excellent hatching, survival, and pupation rate.
The primary recommendation for future
breeding programs proposed by this study is to
utilize the top-ranked EI breeds for hybridization.
Specifically, crosses such as HQ4 x TQ10, HQ4 x
INO02, INO3 x VN7 and IN03 x TQ1 should be use
in bivoltine x bivoltine crosses to maximize silk
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yield. Meanwhile TQ10 x HLS, HQ4 x RVTB, IN03
x RVTB should be used in bivoltine x multivoltine
crosses for producing healthy, high-yielding
hybrids adapted to changeable field condition
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