
Two New Crops With Good 
Potential To Supplement 

Rubber Smallholders’ Incomes 

Mohamad Osman1, Zulkefly Sulaiman2, Zulkifli Mohd. Zainuddin3,  
Mohd. Shahril Abdul Rahman2, Zainal Mohamad4, Maizura Abu Sin2,  

Azimah Hamidon5, and Halimaton Saadiah Othman6 

1 - Formerly with Dept. of Crop Science, Faculty of Agriculture, Universiti Putra Malaysia, Serdang, Selangor, Malaysia; presently with Atri 

Advisory, Kuala Lumpur 

2 - Department of Crop Science, Faculty of Agriculture, Universiti Putra Malaysia, Serdang, Selangor, Malaysia 

3 - Formerly with Malaysian Agricultural Research and Development Institute, Serdang, Selangor, Malaysia 

4 - Faculty of Science and Technology, Bangi, Selangor, Malaysia 

5 - School of Food Science and Technology, Universiti Malaysia Terengganu, Kuala Terengganu, Terengganu, Malaysia 

6 - Kulliyyah of Science, International Islamic University of Malaysia, Kuantan, Pahang, Malaysia 

 

Email:  mbopar2004@yahoo.com 

IRRDB 2019 International Rubber Conference 

Nay Pyi Taw, Myanmar, 30 Sept - 2 Oct 2019 



THE RUBBER INDUSTRY IN ASEAN 
 

 
The Asia-Pacific has been the largest rubber consuming region since 

1986 due to its economic and population growth. The Asia-Pacific 

currently accounts for 57% of global rubber demand and will remain 

the world’s strongest growth market for rubber. 

 
About one third of total global rubber consumption is natural rubber 

produced in plantations in Thailand, Indonesia and Malaysia, as well 

as in parts of West Africa and Central America.  

 

Thailand, Indonesia and Malaysia are the top three producers of 
natural rubber in the world. Thailand is the world’s largest producer 

and exporter of natural rubber. Thailand produces about three million 

tons a year, 40% of global production. 



RUBBER INTERCROPPING 



RUBBER INTERCROPPING 



NEW CROPS FOR INTERCROPPING 

Although rubber trees have since become major 

export commodities for many countries, more 

research in plants could discover new crop plants 

with good potential to supplement rubber 

smallholders’ incomes.  

 

It is important to revisit our approach to agriculture, 

with the aim of providing small holders with more 

solutions to generate additional income.   



TWO NEW CROPS WITH GOOD POTENTIAL 

Gac fruit Jerusalem artichoke 



GAC FRUIT 

• Gac is a fruit (Momordica cochinchinensis, family Cucurbitaceae) native to South East 
Asia and is indigenous throughout Asia. grown for its medicinal and nutritional 
properties.  

• In Vietnam, served at ceremonial or festive occasions  
• dioecious  vines which can grow up to 20 m long. 

• Propagated through vine cuttings since germination by seed is  very difficult  
• Flowering occurs about 2 to 3 months after planting 

• Fruit typically round or oblong, about 13 cm in length and 10 cm in diameter 
• Pollination may be assisted by insects, but hand pollination results in a higher fruit yield 

• A plant can produce 30 to 60 fruits in one season.  
• Fruit colour progressively change from green to yellow, orange and finally red 

• The fruit is hard at harvest but rapidly turns soft, therefore poses problems with regard 
to transportation and shelf-life.  

• Its exocarp (skin) is covered with small spines 
• The seeds are usually brown or black in colour, surrounded by dark red membraneous 

sacs (aril) 
• Gac fruit has a mild taste/flat taste to many people 

• Used as food and for medicinal purposes due to its nutritional and medicinal properties 
• High content of beta-carotene (provitamin A) and lycopene 

• Fruit has begun to be commercially marketed in the form of dietary supplements such 
as Gac extracts in soft capsules or included in a juice blend 



MATERIALS AND METHODS 

Evaluation of Gac plants are being carried out at three different 

locations since early 2017 until present. 
 

(a) Beginning in mid February 2017 twenty six female Gac 
plants and six male Gac evaluated at Field 10, Faculty of 

Agriculture, Universiti Putra Malaysia (UPM), Serdang, 
Selangor 

 
(b) Twenty four female gac plants and twelve male gac plants 

were evaluated in Bukit Kor, UMT from mid June 2018 until 

December 2018  
 

(c) Fifteen female Gac plants and two male Gac plants 
evaluated since February 2019 at Kulliyyah of Science, IIUM, 

Kuantan  

The data collected were analysed using SAS computer package version 9.4 



RESULTS AND DISCUSSION 

Figure 1:  Gac plants were planted and trained using different trellis systems at  

(a) UPM, Serdang, (b) UMT, Kuala Terengganu, and (c) IIUM, Kuantan 



RESULTS AND DISCUSSION 

Gac plants at UPM, Serdang 



RESULTS AND DISCUSSION 

Gac plants at UMT, Kuala Terengganu 



RESULTS AND DISCUSSION 

Gac plants at IIUM, Kuantan 



RESULTS AND DISCUSSION - Cont 

Figure 2: Gac plants showing: (a) male flower, (b) young female flower,  

and (c) manual pollination. 



RESULTS AND DISCUSSION - Cont 

Figure 3:  Shape of Gac fruits harvested from plots in (a) UPM, Serdang,  

(b) UMT, Kuala Terengganu, and (c) IIUM, Kuantan. 



Gac fruits harvested from plot in UPM, Serdang 



RESULTS AND DISCUSSION - Cont 

Figure 4:  A Gac fruit at ripe stage: (top) its skin, pulp, aril, and seeds  

at harvest, and (bottom) its oven-dried skin, pulp, aril, and seeds. 



RESULTS AND DISCUSSION - Cont 

Table 1:  Number of fruits harvested from five female plants  

in 10 months, 2017-2018 at UPM, Serdang (Maizura et al., 2018) 



RESULTS AND DISCUSSION - Cont 

Table 2:  Range values and mean for the variables studied  

on 30 Gac fruits at UPM, Serdang (Maizura et al., 2018) 



RESULTS AND DISCUSSION - Cont 

Table 3:  Gac fruits and their component characteristics  

from trial at IIUM, Kuantan 



JERUSALEM ARTICHOKE 

• The Jerusalem artichoke (Helianthus tuberosus)  
• Also called sunchoke, is a species of sunflower  
• Native to central North America  
• has long been cultivated as a root vegetable 
• Herbaceous ‘perennial’ plant growing up to 3 m tall 
• Leaves have a rough, hairy texture 
• Flowers are yellow, produced in capitate flower heads akin to 

sunflower 
• Tubers are often elongated and uneven, typically up to 10cm long and 

3 - 5cm thick, somewhat resembling a ginger root in appearance 
• Khon Kaen University, in Thailand has an active breeding programs for 

JA improvement  
• As a functional food crop in the tropics 
• Tubers contain high contents of carbohydrate inulin (up to 80%), which 

acts as a dietary fibre as well as plays an important role as a prebiotic 
that maintains suitable microorganisms in digastrics systems  



Inulin 

Inulin is a natural soluble dietary fiber which has many health benefits, including the promotion of 

digestive health.  Inulin is not digested or absorbed in the stomach. It goes to the bowels where 

bacteria are able to use it to grow. It supports the growth of a special kind of bacteria that are 

associated with improving bowel function and general health.  

How much inulin can you take a day? 
If you decide to supplement, begin with no more than 2-3 grams a day for at least 1-2 weeks. Then, 

slowly increase your intake by 1-2 grams at a time, until you're taking 5-10 grams a day. Most of the 

studies used 10-30 grams per day, gradually increasing over time. 



MATERIALS AND METHODS 

Evaluation of Jerusalem artichoke 

 

• A study was initiated to evaluate a Jerusalem artichoke accession introdced from Khon 

Kaen University, Thailand under our local field conditions for agronomic traits, disease 

resistance and fresh tuber yield  

• Field experiment (16m x 6.5m plot of loamy soil) in Field 15, Faculty of Agriculture, UPM  

• Planting duration from early February until September 2019 (7 months).  

• Tuber pieces with active buds and roots used as planting materials 

• At fourth leaf-sprouted (V4) stage, seedlings were transplanted  

• 1m x 1m planting distance 

• Supplementary irrigation was applied  

• NPK fertilizer (15:15:15) was applied at 30 days after transplanting (DAT) at a rate of 150 

kg per ha. 

• Two-stage measurements were taken for data analysis. 

(i) At the stage of tuber maturity, 20 plants in the plot were sampled randomly and were 

used record/measure several parameters of growth and yield 

(ii) All plants in an area of 12m x 6.5m were harvested, discarding both the border rows 

and diseased plants.  



Figure 5:  Evaluation of Jerusalem artichoke accession at UPM, Serdang in Feb-Sept 2019: (a) seedlings from seed 

tubers, (b) evaluation plot, (c) plants after transplanting, (d) flower, (e) plants at bloom stage, (f) plants harvested for 

recording of parameters of growth and yield, (g) plant biomass consisting of fresh shoot and fresh tubers, (h) fresh 

tubers, and (i) fresh tubers stored in cold room at 10◦C. 



Evaluation of Jerusalem artichoke 
 
• JA accession tested showed promising 

agronomic traits and yield productivity over four 
months’ crop duration (120 days) after field 
transplanting.  

• Based on the evaluation of 40 JA genotypes, the 
crop growth duration (i.e. days to maturity) were 
between 72.3 and 85.7 days. In comparison, the 
introduced JA accession was late by 40.0 to 
66.0% (Puangbut et al., 2017). 

RESULTS AND DISCUSSION 



Evaluation of Jerusalem artichoke 

 
(i)  Averaged on an individual plant basis, the results showed 

that plant height was 133.6cm per plant, number of stems 2.5, 

number of branches 23.1, canopy diameter 86.2cm, plant 
biomass 2.72kg, fresh shoot weight 0.81kg, fresh tuber weight 

1.92kg, and harvest index of 70.4%.  

• Puangbut et al. (2017) reported that the average plant height 

over 40 genotypes was approximately 45-50cm (ranged from 
22 to 65cm). (Janket et al., 2013; Janket et al., 2016).  

• The findings indicate that the introduced JA accession was 

taller by about 167.0 to 197.0% (Puangbut et al., 2017).  

RESULTS AND DISCUSSION - Cont 



RESULTS AND DISCUSSION - Cont 

Table 4:  Field evaluation of parameters of growth and yield of a Jerusalem 

artichoke accession on an individual plant basis at UPM, Serdang. 



Evaluation of Jerusalem artichoke 

 
(ii)  Averaged on a plot basis, the results showed that plant 

biomass was 3.10kg per plant, fresh shoot weight 0.91kg, fresh 

tuber weight 2.18kg, and harvest index of 70.7%  
• In Thailand, Puangbut et al. (2017) reported four commercial 

JA genotypes, namely KT1, KT 2, KT 3 and KT 50-4, 

produced between 7.1 and 10.2 t/ha fresh tuber yield, while 

average fresh tuber yield of 47 Jerusalem artichoke 
hybridclones and 4 commercial cultivars was 6.4 t/ha 

(ranged from 1.8 to 16.6 t/ha).  

• It is estimated that the introduced JA accession produced 

high fresh tuber yield of 10.3 t/ha. 

RESULTS AND DISCUSSION - Cont 



RESULTS AND DISCUSSION - Cont 

Table 5:  Field evaluation of parameters of growth and yield of a Jerusalem 

artichoke accession on a plot basis at UPM, Serdang. 



RESULTS AND DISCUSSION - Cont 



Evaluation of Jerusalem artichoke 

 
Stem and root rot incidence were observed, infecting about 10 percent of 
the plants in the plot;  however, the casual fungi have yet to be identified. 

RESULTS AND DISCUSSION - Cont 



• Although rubber trees have since become major export commodities for many 
countries, more research in plants could discover new crop plants with good 

potential to supplement rubber smallholders’ incomes. Two new crops are 
presented so that small holders may consider them as additional crops for 
supplementary income. 

• In Malaysia, Gac fruit and Jerusalem artichoke are considered as newly introduced 
crops, as we currently have a deficit on their suitable varieties, crop performance 

and market products. Appropriate research and development on Gac fruit and 
Jerusalem artichoke would introduce to rubber smallholders and consumers with 
the two new crops, which hold good potential to augment rubber smallholders’ 
incomes. Further, Gac fruit and Jerusalem artichoke can considered as a super 
food resources to supply high quality  carotenoids (lycopene) and zeaxanthin, and 
to supply inulin for the market, respectively.  

• But there is a prerequisite before seeing these two new crops making an impact on 
the rubber smallholders and consumers in the near future. There is, therefore, the 
need for more science-based information on the crop, particularly on their genetic 

improvement, production, product development and marketabilty. 

CONCLUSION 
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