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Global Concern 

There is an increasing concern that the 

continuous use of chemical fertilizers and 

pesticides can cause harmful 

environmental damage, pest resistance 

and eliminate some ecosystem services 
beneficial to crop health and sustainability 



Ecological Strategies 
 To enhance rice plant health, a focus on realizing the full genetic 

potential of the plant through agro-ecological practices is needed 

  

 Encourage the health of the whole plant – eg. System of Rice 
Intensification (SRI). 

 

 Methods include planting young, ensuring minimal root trauma 
during crop establishment, weeding that encourages soil aeration,   
intermittent drainage with water levels never more than just a thin 
layer above the surface, planting a plant per hill, in wide spacing, 
and   a high dependence on organic nutrient sources while greatly 
reducing the   use of   chemical fertilizers and pesticides.  

 

 Seed treatments and land preparation that are not detrimental to 
beneficial microorganisms are also vital in reducing seed borne 
diseases, ensuring the health of the   rice plants.    



Many physiological advantages such as 

enhanced uptake of nutrients and 

increased resilience to biotic and abiotic 

stresses can be achieved through such 

practices.   



Land Preparation 
 Incorporation of Composted Rice Straws 

Affords protection, provides nutrient and 

enhance nutrient availability 

• Enhanced Si availability, 

• Protection against pests, metal toxicity and drought 

stress 

• Increase phosphate availability 

• Microbial food 

 Land Levelling 

To ensure uniform water level 

 

 

 

 



Seed Treatment 
Seed Treatment Action  Advantage  
Sunbathing Exposing the seeds to sunlight for one or two days Higher transparency of seed skin; 

higher transpiration; better oxygen supply: 
reduction in anti-germination substances: 
better germination rate and speed; 
ultraviolet light kills germs: eliminates 
harmful CO2 gas produced during 
confinement  

Specific gravity 
selection 

Putting seeds in saline water and getting rid of light, floating 
seeds 

Sorting for good quality seeds. Eliminating 

immature grains and disease infected 
grains 

Seed disinfection Soaking seeds for 5 min in 45 – 47 oC, then 50 – 52 oC for 10 min 
and rinsing with cool water immediately 

Kills seed borne pathogens (and nematode 
disease) 

Soaking/seed priming Soaking seeds in water for 24 h  Activates enzymes, hastens changes of the 
albumen storage component is changed 
into a soluble component, and reduces 
germination inhibiting substances 

Seed priming Priming in KCl for 48h. osmohardening with KCl or CaCl2 for 24 h, 
or vitamin priming (ascorbate 10 ppm) for 48 h and seed 
hardening for 24 h.  

Decreases lipid peroxidation and increases 
superoxide dismutase (SOD), and catalase 
(CAT) activities, starch breakdown (Ella et 
al 2011); Ensures rapid and uniform seed 

germination; improves crop stand 
establishment, growth, yield and quality; 
increases in activities of α-amylase  

Sprouting at proper 
temperature 

Turning over the sprouts when  90% are sprouted. Bring the 
temperature down to 28-32oC. Turn the seeds everyday and 
sprinkle water 2-3 times a day to lower the temperature. 
Adapting to normal temperature:  When the length of the roots 
become 1 -2 X the length of the seeds, and when the sprouts 
grow half the size of the seeds, spread the seeds and expose to 
ambient temperature. 

Bursting out at high temperature for fast 
seed whitening. Bursting usually starts 
within 12 h 

Others Soaking in EM solution  Controls various seed, soil and seedling 
diseases. 



Pictures 

 Rice roots (PM) colonized  by endomycorrhizal fungi. a: arbuscule, h: hyphae. 
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Influence of mycorrhiza on seedling growth 

Treatment Plant Height (cm) 

P 5.8(1.7) 

PM 10.5(2.1) 

PMB 5.4(1.6) 

L.S.D 0.05 0.95 

Standard deviations are given in parentheses (n = 29, variety MR219).P= Control, PM = Mycorrhiza inoculated, PMB = 

Mycorrhiza plus biochar. Mycorrhiza inoculant was obtained courtesy of FELCRA Research and Development. 8-day 

seedlings. 

Mycorrhizal rice root colonization positively influence the 

uptake of phosphorus and potassium, resulting in vigorous 

seedling growth 
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SRI Nursery 

 
Utmost care is given to raising seedlings 
up to 8 – 12 days. Seedlings are 
cultivated on dry raised nursery beds of 
12 – 15 cm high or in trays. Seeds are 
spread taking care to have enough 
space between seeds 

  
 



 

 

Genetic Potential of Plants 

 

 

Extraordinary 

growth recorded for 

SRI rice 

 

210 productive 

tillers 



System of Rice 

Intensification 

Realising the genetic potential of the rice plant 

through low input and good management practice 

Low water usage 

Mostly organic  input 

Low seeds 

 

The UN-DESA (2011) 

 

SRI as one of the sound 
examples of creative 
innovations that has had 
large-scale impacts on 
agriculture and natural 
resource management.  



Water Transpiration 

 

  Transpiration :  

         the "engine" that pulls water up from the roots to:  

    supply photosynthesis (1%-2% of the total)  

     bring minerals from the roots for biosynthesis within leaf  

     cool the leaf . 



 Plant water potential 

Water potential has two main uses 

1: Governs water transport across membranes. 

2: uses as a measure of the water status of plant. 

Because of water loss to the atmosphere plants 

are seldom fully hydrated. 

They suffer from water deficits 

Leads to inhibition of  

Plant growth – most likely to be affected 

Photosynthesis 



Water Potential 

Water is important to plants 

Makes up the media in which all biochemical 
processes occur that are essential to plant life. 

Influences the structure and function of proteins, 
cell membranes, nucleic acids, & carbohydrates 

Water movement driven by free energy.   

Moves by 

Osmosis, bulk flow, diffusion or a combination 
Help moves water from soil through plant to 

atmosphere 

Water potential is a measure of water status 
of a plant  



Water potential and water 
status of plants 



SRI plant physiological advantage 
Plant Growth Stage Physiological advantage 

Vegetative stage More tillers 

  more open plant architecture with more erect and 
larger leaves 

  higher xylem exudation rates, 

  deeper and better-distributed root systems 

  Higher water use efficiency; higher photosynthetic 
rate; lower transpiration 

Ripening stage higher leaf chlorophyll content; delayed 
senescence; greater fluorescence efficiency 

Harvest Stage longer panicles, more grains per panicle  and higher 
% of grain-filling; heavier grains 

Source: Thakur et al, 2009 



Maximum grain weight 
for organic SRI rice plots 

Site Variety 1000-grain weight+ Source 

Beranang MR219 39.6 Experimental, 2009 

Beranang UKMRC2++ 30.2 Experimental, 2009 

Tanjung Karang MR219 29.6 Experimental, 2009 

Tanjung Karang UKMRC2++ 28.5 Experimental, 2009 

Tunjong Hijrah 31.0 Farmer’s trial, 2011 

Tunjong Sintanur 29.2 Farmer’s trial, 2011 

Kg. Lintang MRQ74 22.6 Farmer’s trial, 2011 

+1000-grain weight at 14% moisture. ++UKMRC2 seeds  were provided by Wickneswari Ratnam 



Conclusions 
 

 Many physiological advantages of the rice plant 
can be obtained  when rice is managed with a 
focus on realising the full genetic potential of the 
rice plant. This includes proper water 
management 

 Agro-ecological based farming methods should 
therefore  be the methods of choice to address 
food security, environmental degradation, plant 
resilience to pests and diseases as well as climatic 
shock. 

 

 


