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ABSTRACT

Bitter melon (Momordica charantia L.) is a tropical and sub-tropical plant, which is widely
cultivated in Asia and Africa. Bitter melon fruit has a remarkably long history of use as food
and traditional medicine because it has high nutritional value and bioactive compounds. The
demand for bitter melon is increasing but its cultivation is facing some challenges, such as low
yielding varieties, soil-borne diseases and limited growth in harsh conditions. Traditional
cultivation and/or the use of indigenous varieties are the main causes of low productivity
compared to the commercial high-yielding varieties. Moreover, soil-borne diseases can also
lead to yield loss. Pythium root rot and Fusarium wilt are common diseases that cause the death
of seedlings and mature plants. Bitter melon performs poorly in unfavourable conditions, such
as saline soil and cold temperatures. Unfortunately, bitter melon is increasingly being produced
in sub-optimal conditions, including high salinity, and this is particularly the case in Vietnam.
Therefore, it is important to improve the productivity of local varieties that can be tolerant to

salinity and resistance to diseases.

The aim of this study was to improve the productivity and performance of a Vietnamese bitter
melon variety (VINO 12) by grafting it on different rootstocks that may improve productivity,
increase soil-borne disease resistance and enable it to be grown under saline conditions. In this
study, rootstock seedlings were exposed to salinity and Pythium aphanidermatum treatments
to evaluate their resilience to these stresses. The three rootstocks used in this study were
pumpkin (Cucurbita maxima) varieties including Queensland Blue (Qb), Sampson (Sp) and
Ringer (Rg). These were chosen because they are less affected by soil-borne diseases in
Australia. Initially, the survival rate of the three rootstock and bitter melon scion seedlings was
determined based on resistance to Pythium aphanidermatum and salinity. Then, the three
rootstocks were used for grafting bitter melon and grown in subsequent experiments. Two
grafting methods were applied, the single leaf splice (SLS) method and the tongue approach
(TA) method. The most successful grafting method (SLS) was used in subsequent experiments.
The grafted bitter melon plants were grown indoors and outdoors for two subsequent seasons
(off season in 2016 and main season in 2017) under saline and non-saline conditions. The
growth, fruit yield and fruit quality of the grafted plants grown under the different conditions
were assessed to compare with controls (ungrafted and self-grafted) grown under the same

conditions.



When tested with Pythium aphanidermatum, the Sp rootstock had the lowest rate of seedling
death (29%) while Rg was second best (44%), bitter melon was the second worst (63%) and
Qb was the worst (96%). All three rootstock and the scion seedlings could grow under saline
conditions (16 dSm™") with survival rates of 60% and above. However, at 26 dSm™!, the Sp
rootstock seedlings had the highest survival rate (76%) and the Qb rootstock was the second
best (52%) while the Rg rootstock and the bitter melon seedlings did not survive (0%).

The SLS grafting method was more successful than the TA method. The SLS method had a
success rate of 81-91% for all three rootstocks, whereas the TA method only achieved a 60-
76% success rate. The SLS method was then applied for grafting with the three rootstocks for

growing in the subsequent experiments.

All three rootstocks and saline conditions at 16 dSm™ did not significantly affect the
development of the grafted plants grown indoors and outdoors for both main seasons and off
seasons. However, the number of female flowers, fruits and fruit yield was influenced by the
three rootstocks. In general, the grafted plants had more female flowers and fruits as well as a
higher fruit yield than those of the control. Among the three rootstocks, the Rg and Sp
rootstocks were found to have the highest fruit yield, which were from 45-53% and 39-64%
higher for Rg and from 33-71% and 10-31% higher for Sp than that of the control plants under

saline and non-saline conditions, respectively.

In terms of fruit quality, there was no consistent effect of the rootstocks and salinity. However,
the Qb rootstock gave the best fruit quality under some limited and specific growing conditions.
The main observation was that bitter melon fruit grown during the main season 2017 had higher
TSC, TPC and antioxidant capacity than the fruits grown during the off season 2016. Of these,
the fruits grown outdoor during the main season 2017 also had the highest TSC, TPC and
antioxidant capacity. The values were 2-3 times higher for TSC, 9-10 times higher for TPC and
5-20 times higher for antioxidant activities for the plants grown outdoor during the main season

2017 than for those grown indoor.

In conclusion, the Sp rootstock seedlings had the highest resistance to Pythium
aphanidermatum and salinity. The SLS method was superior for grafting bitter melon to
rootstocks and all three rootstocks were suitable for grafting with the Vietnamese VINO 12
bitter melon scion. Among the three rootstocks, the Rg and Sp rootstocks were found to give
the highest bitter melon fruit yield under both saline and non-saline conditions. However, there

was no consistent effect of the rootstocks and salinity on the fruit quality although the Qb



rootstock gave the best fruit quality under some limited and specific growing conditions.
Furthermore, growing the bitter melons outside during the summer season caused the biggest
increase by far in the fruit TSC, TPC and antioxidant capacity. Therefore, the Sp rootstock is
recommended to be used as rootstock for resistance to Pythium and salinity, while Rg and Qb
are suggested to be used as rootstock for fruit yield and fruit quality, respectively, under select

conditions.
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