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Abstract

Melientha suavis Pierre is a small tree species listed in the Vietnam Red Book and is used as a forest
vegetable with high nutritional value. However, studies on the propagation and cultivation of this species
are very limited. We conducted the experiments on propagating by seeds in the nursery and sowing seeds
directly under Acacia mangium plantation. The results showed that the mean radicle protrusion time of M.
suavis seeds was 24 days, and its rate was 54%. The survival rate of seedlings in the nursery was very high
(over 97%) but direct sowing in the field was low (less than 33%). In the nursery, the growth was strongest
from the first to the second month and then slowed down, while in the field the growth was strongest after the
second month. The removal of the cotyledons for plants at one month of age did not have a significant effect on
the growth of seedlings. At 4 months of age, sowing seeds directly in the field but without fertilizing in advance
(T6) exhibited the seedling growth not different from the remaining treatments in the nursery. From the obtained
results, we propose that (1) M. suavis can be propagated by seeds; (2) Cultivation of M. suavis by direct seeding
in the field may be a potential solution to preserve and develop this valuable plant.
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1. Introduction species flowers from March to April, the

Melientha suavis Pierre is one of two fruit ripens from June to August and flowers
species of the genus Melientha, family usually appear along the stem. Local people
Opiliaceae, only recorded and distributed ~©ften take the young shoots and flowers to
in Indochina. In Vietnam, this small tree FOOk soup, Wh_'Ch Is sweet, fragran'F, rich
species is listed in the Red Data Book as 1 Precious amino acids, and beneficial for
Endangered (VU B1+2e) [1]. In nature, the health [2]. M. suavis is a unique genetic
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source that not only improves biodiversity
in the forest ecosystem but also is a plant
providing delicious and high nutritional
value vegetables for humans (such as: amino
acid, protein, lipid, fiber etc.) [3, 4].

Although having a wide distribution,
the population of M. suavis is fragmented,
together with the negative impact of
humans, leading to a decreasing number
of individuals. In Xuan Son National Park,
M. suavis is naturally distributed and grows
scattered in tropical evergreen forests on
limestone mountains [5]. However, the
species is still illegally exploited and even
cut down the trees to collect young shoots
and flowers easily. Currently, local people
harvest in the wild and there are no measures
to conserve and cultivate for long-term use.
Therefore, the natural supply is more and
more decreasing and unable to meet the
increasing demand. The source of seedlings
for planting is still very limited [6]. On the
other hand, the studies on the propagation and
cultivation of this species are very limited.
In some places in Vietnam and Thailand, the
species has been propagated and planted but
it is very difficult to grow due to unsuitable
to the soil and sensitivity to mechanical care
methods [7-9].

Propagation techniques and trials of
planting of M. suavis have been initially
carried out and proposed by some researchers
or local people. In the North of Thailand,
various propagations have been tried, and the
propagation by seed is suggested [7]. At Rom
Pho Thong community forest of Tha Takiap
district, Chachoengsao province, Thailand,
there are three propagation methods applied:
by seeds, by cuttings, and by digging seedlings
from the forest to plant [8]. However, these
authors also pointed out many limitations
and suggested that more studies and trials
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are needed to propagate and grow this plant.
In Vietnam, there are very few studies on the
propagation and cultivation of M. suavis.
Some authors and information websites also
provide instructions on how to propagate and
grow the species [6, 9, 10]. However, further
trials and studies are needed to verify the
extent to which results have been obtained
from this information.

Therefore, it is very necessary to study
the technique of creating seedlings and the
ability to grow M. suavis, contributing to the
conservation and development of this plant in
the future. The objectives of this study were:
(1) To determine the technical measures to
create seedlings of M. suavis from seeds
in polybags containing potting mixture;
(2) To evaluate the potential for cultivation
of M. suavis by sowing seeds directly under
plantation shade conditions.

2. Materials and Methods

2.1. Materials

The ripe yellow fruits of M. suavis were
collected from healthy mature mother trees
distributed naturally in Xuan Son National
Park, Phu Tho province. Seed treatments
and experimental designs were carried
out at the Experimental Garden of Hung
Vuong University, Phu Tho. Ripe fruits
were harvested in Summer (July) and the
propagation experiments were conducted
during the Autumn-Winter crop season
(August-December).

2.2. Seed treatments

Ripe fruits were collected and incubated
for a few more days to ripen evenly. The
exocarp of ripened fruits was rubbed and
washed out to collect mature seeds. Seeds
were immersed in water for 15 minutes
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at room temperature, then washed and
incubated in clean sand to a depth of at least
0.5 cm. The sand was kept moist regularly
to help the radicle come out of the seed
coat. To evaluate the percentage of seeds
with radicle protrusion, seeds were divided
into three replications (200 seeds each).
Seeds with protruded radicles were counted
and removed daily. For each replication, the
first day of radicle protrusion, the mean time,
and the percentage of seeds with radicle
protrusion were recorded (see Figure 1ab).

2.3. Experimental design in the nursery

Germinated seeds with protruded radicle
lengths of from 20 to 30 mm were used
for experimental design. There were four
treatments (T1, T2, T3, and T4) conducted
in the nursery by Completely Random
Design (CRD) with 3 replicates (30 seeds
each). The seeds with protruded radicles
were transplanted into polybags (12x16
cm). Each seed was transplanted into a
polybag by putting down a radicle into the
soil. All treatments were placed under 60
percent shade condition on average and
watered sufficiently to keep the soil moist
(one time per day for the first month, then
gradually reduced). The survival and height
of seedlings were measured monthly for four
months. The detailed treatments were as
follows:

+ T1: Transplanting seeds with protruded
radicles into polybags (12x16 cm) which
were filled with the potting mixture in
the ratio by volume of 85% topsoil: 14%
farmyard manure: 1% NPK.

+ T2: Repeating T1. After one month of
transplanting seeds, the cotyledons enclosing
the plumule were removed.

+ T3: Transplanting seeds with protruded
radicles into polybags (12x16 cm) which

were filled with the potting mixture in the
ratio by volume of 85% topsoil: 9% farmyard
manure: 1% NPK: 5% powdered lime.

+ T4: Repeating T3. After one month of
transplanting seeds, the cotyledons enclosing
the plumule were removed.

The reason why we conducted T2
and T4 by removing the cotyledons was
originated from the personal experience
when investigating in 2014 at Xuan Son
National Park [6]. Observing after about
one month of germination, the radicle grew
downward into the soil, and the hypocotyl
(the embryonic stem) elongates, raising the
cotyledons, plumule, and remains of the seed
coat aboveground. At that time, the testa was
cracked and the small plumule had a sign of
coming out of cotyledons. However, these
very thick cotyledons still enclosed the small
plumule, and it took a certain time for the
plumule to protrude out of the cotyledons
(see Figure 1c). Our hypothesis was that
seedlings would grow faster if the cotyledons
were removed.

With T3 and T4, 5% lime powder was
added. The reason was that M. suavis is
a plant species naturally distributed in
limestone mountains where have highly
alkaline soils and have very high calcium
content [11]. Thus, we tested the addition of
lime in the media to compare with the rest
treatments.

2.4. Experimental design in the field

Like above design, the seeds with 20-30
mm protruded radicle lengths were used for
experiments. Two treatments (T5, T6) were in
the field (under Acacia mangium plantation)
by sowing the germinated seeds in 30 holes
(three seeds each). The treatments were also
placed under 60 percent shade condition on
average and watered sufficiently to keep

83



JOURNAL OF SCIENCE AND TECHNOLOGY

Ngo The Long et al.

the soil moist (one time per day for the first
month, then gradually reduced). The survival
and height of seedlings were measured
monthly for four months. The detailed
treatments were as follows:

+T5: Sowing seeds with protruded radicles
directly under Acacia mangium plantation
(60% canopy cover). The plantation site was
flat, well-drained. Before sowing seeds 15-
20 days, the weeding partly around planting
holes with a diameter of 2 m was applied.
The hole size was 40 x 40 x 40 m. Each hole
was added with 1.2 kg of farmyard manure +
0.05 kg of powdered lime + 0.1 kg of NPK
and mixed with topsoil before filling the hole.

+ T6: Repeating T5 but only adding
fertilizers when seedlings had 3-4 true leaves.

The treatments T5 and T6 were tested by
direct seeding. The reason came from the
findings of Khamyong and Seramethakun
[7] and Soontornwong et al. [8] that the
M. suavis seedlings from seeds replanted in
the field were stunted and grew very slowly.
The authors believed that the roots of this
species were easily broken during transporting
and planting. Sowing seeds directly in the
field might limit the mechanical impact on
the roots of seedlings. Moreover, the above
authors also suggested the trials of planting
in the open and in an environment like forest
shade conditions. On the other hand, during
the investigation in Xuan Son National Park,

we noticed that some local people collected
seeds and sew directly in their gardens,
initially realizing that the trees could grow [6].

2.5. Data analysis

Data were calculated by Excel and SPSS
20.0 sofwares. The Mann-Whitney test (Sig.
< 0.05) was used to assess the statistically
significant difference in height of seedlings
for each pair of experimental treatments.

3. Results and discussion

3.1. Impact of the seed treatments on the
time and percentage of M. suavis seeds with
radicle protrusion

Regarding M. suavis seeds incubated in
the sand, the mean radicle protrusion time of
M. suavis seeds was 24 days. The first seed
protruding radicle was noted after 4.3 days,
and the number of seeds of radicle protrusion
was highest on day 14. After 24 days the
number of seeds protruding radicles was
decreasing and was negligible after 36 days.
The seed percentage of radicle protrusion
was 54% of the total seeds (Table 1).

To improve the the germination rate of
M. suavis, other seed treatment techniques
should also be further studied. For instance,
Anousack (2020) suggested the seed priming
technique which enhanced high and fast seed
germination and good seedling growth in
M. suavis [12].

Table 1. Time and percentage of M. suavis seeds with radicle protrusion

First day of radicle

Mean time of radicle

Seed percentage of radicle

Replication protrusion (day) protrusion (day) pl’OE(I)’/l:)SIOﬂ
1 26 62
2 24 53
3 5 20 46
Mean 4.3 24 54

84



JOURNAL OF SCIENCE AND TECHNOLOGY Vol. 29, No. 4 (2022): 81- 89

© ®

Figure 1. Morphology and seedling of M. suavis: (a) Fruits, (b) Seeds with protruded radicles, (c) Seeds
after 1 month in the nursery with cotyledons attached, (d) Seeds after 1 month in the field - not sprout,
(e) A seedling 4 months old from the treatment T4, (f) A seedling 4 months old from the treatment T6
(Photos by Long N.T.)
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3.2. Impact of planting media and tending
techniques on the growth of M. suavis
seedlings in the nursery

For the survival rate of seedlings in the
nursery, the study revealed a very high
percentage. At the age of from one to three
months, the survival rate reached almost
100%. After 4 months this rate decreased

slightly, but still over 97%. In general, the
seedlings of M. suavias cared for in the
nursery had a high survival rate and there
was no difference among treatments. Thus,
most of the seeds with protruded radicles
have successfully germinated in the nursery
to become complete seedlings (Table 2).

Table 2. The survival rate of M. suavis seedlings in six treatments

Survival rate (%) at different ages

Treatment
1 month 2 months 3 months 4 months
T1 100 100 100 97,8
T2 98.9 98.9 98.9 98.9
T3 100 100 100 98.9
T4 100 100 100 100
T5 - 32.2 32.2 32.2
T6 - 23.1 23.1 23.1
Note: “-”” not measured due to most plumules of seedlings not yet coming out of cotyledons.

Figure 2 shows that with four treatments
in the nursery (T1, T2, T3, T4), the height
growth of seedlings was strongest in the
period from one to two months old. From
two to four months old, they grew more
slowly.

The results in Figure 3 show that after 1
month of sowing, there was no difference in
height growth among four treatments in the
nursery. At 2 months of age, the difference
was a little significant, in which T4 (liming
and cotyledon removal) showed the best
height growth (13.6 cm) compared to the
other three treatments. However, at 3 and 4
months, height growths were not statistically
different among four treatments. The addition
of lime in the potting mixture has not yet
proved the obvious superiority, but it may be
a useful method when propagating the seeds
of M. suavis.
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3.3. Impact of direct seed sowing techniques
on the growth of M. suavis seedlings in the
field

The direct seeding in the field gave low
survival rates, attaining 32.2% in T5 and
23.1% in T6 (Table 2). One of the reasons
may be the fact that seedlings lived in natural
conditions and were not cared for adequately,
planting media were not treated as well as in
the nursery. Observing in the field, we found
that many seeds sown in T5 and T6 did not
die, but they could not sprout for certain
reasons (Figure 1d).

The treatments of direct sowing in the
field (TS5, T6) in the first month, most the
plants have not yet sprouted; only after
the first month the plants started to sprout
and grew strongly from the second month
onwards (Figure 2).
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The results in Figure 3 show that 18

T6 (adding fertilizers when seedlings 16
had 3-4 true leaves) achieved 144 -
significantly higher growths in height § 12 deem T2
than T5 at two, three and four months _ 10 v— T3
of age. At 3 and 4 months, seedlings E" 8 == i
in T6 grew substantially; Compared = 67 t I:
to seedlings in T1, T2, T3, and T4, 4]

even they exhibited no significant
difference.

From above results, it showed
that the direct seeding in the field but
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Treatments

One month
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Treatments
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Figure 2. Effect of different treatments on the
without fertilizing at the first stage (T6) gave height growth of M. suavis seedlings

very positive results in terms of height growth.

Height (cm)

i T2 T3 T4 T5 T6

Treatments

Two month

Height (cm)

T1 T2 T3 T4 T5 T6
Treatments

Four month

Figure 3. Effect of different treatments on the height growth of M. suavis seedlings.
Letters a, b, ¢, and d indicate significant differences in the Mann-Whitney test (Sig. < 0.05) for each pair
of experimental treatments
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4. Conclusions a_nd
recommendations

4.1. Conclusions

- The mean radicle protrusion time of
M. suavis seeds after incubation was 24
days. The percentage of radicle protrusion
was 54% of total seeds.

- In the nursery, after 4 months of age, the
seedlings had a very high survival rate (over
97%); Most of the seeds with protruded
radicles have successfully germinated in the
nursery to become complete seedlings. The
height growth of seedlings was strongest in
the period of from one to two months old.
From two to four months old, they grew
more slowly. The removal of the cotyledons
for plants at one month of age did not have a
significant effect on the growth of seedlings.

- Sowing seeds directly in the field gave
a survival rate very low (under 33%). Only
after the first month the plants started to
sprout and grew strongly from the second
month onwards. The direct seeding in the
field but without fertilizing at the first stage
(T6) gave very positive results in terms of
height growth.

4.2. Recommendations

From the obtained results, we suggest
that M. suavis can be propagated by seeds.
Cultivation of M. suavis by direct seeding
in the field may be a potential solution to
preserve and develop this valuable plant.
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KY THUAT NHAN GIONG VA TIEM NANG GAY TRONG
CAY RAU SANG (MELIENTHA SUAVIS PIERRE) BANG HAT
TAITINH PHU THO, VIET NAM

Ngé Thé Long', Nguyén Pic Trién®, Pinh TAn Quyén?, Dennis Peque®

'Khoa Nong Lam Ngu, Truong Pai hoc Hiung Vuong, Phii Tho, Viét Nam

2Vieon Quoc gia Xudn Son, Phii Tho, Viét Nam

$Truong Dai hoc Lam nghiép va Khoa hoc Méi truong, Dai hoc Bang Visayas, Leyte, Philippines

Tém tit
Rau sang 13 loai cay gd nho c6 tén trong sach do Viét Nam, 1am rau dn c6 gié trj dinh dudng cao. Tuy nhién,
cac cac nghien clru vé nhén gidng va gay trong loai nay con rat han ché. Chiing t6i da tién hanh nghien ctru
nhan gidng bang hat trong Vuorn wom va thu nghlem gieo hat thang tan dudi rimg Keo tal tugng. Két qua cho
thy thoi gian xudt hién r& mam cua hat Rau sang binh quan 24 ngay, ty 16 14 54%. Ty 1& séng cua cdy con trong
vuon wom kha cao (trén 97%) nhung gieo thing ngoai thuc dia lai thip (dudi 33%). Trong vudn wom cdy sinh
truong manh nhét tir thang thtr 1 dén thang tht 2 va sau d6 cham dan, trong khi ngoai thuc dia sinh truéng manh
nhit sau thang thir 2. Viéc boc bo 14 mam cho cay & thoi diém 1 thang tudi khong c6 anh hudng rd rét dén sinh
truong cua cay con. Tai thoi diém 4 thang tudi, gieo hat thing ngoai thuc dia nhung khong bon phan giai doan
dau (CT6) cho sinh trudng cdy con khong khéc biét so v6i cac cong thire con lai trong vudn wom. Tir két qua dat
duoc, chung t6i dé xut: (1) Rau sang co thé duoc nhan gidng bang hat; (2) Viéc gay trong Rau sing bang cach
gieo hat thing ngoai thuc dia c6 thé 1a giai phap tiém nang dé bao ton va phat trién loai cay dic san co gia tri ndy.
T khéa: Gdy trong, nhan giong, Phii Tho, Rau sdng, vieon wom.
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