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BREEDING DEEP WATER RICE IN THAILAND 

Chai * 

Present status and problems to be solved 
Although the High Yielding Varieties have been in production in Thailand for at least 7 

planted is still comparatively small and primarily limited to the good irrigated 
season. It is estimated that these comprise no more than 5 percent of the 

total rice region which consists of about 8.5 million hectares. In contrast, most of 
Thailand's rice is grown during the monsoon season when water is more plentiful and little or 
no energy is required to put water into the paddy fields. As sueh, much of it can be classified as 
rainfed rice. 

It is believed that three major factors are responsible for the lack of HYV planted in 
the main (monsoon) season. These are (1) their lack of photoperiod sensitivity (2) inability to 
tolerate water depths over 50 em and (3) susceptibility to drought during the early vegetative 

When farmers are queried as to their reasons for changing to traditional tall photo-sensitive 
varieties in the monsoon season they may also add to the above that the HYV seedlings are 
too short for transplanting in the deeper water and their taste is not as good as the older varieties. 

Recent remarkable results 
By crossing f1oating rice varieties with the semidwarf HYV we have been able to obtain 

segregates which are photoperiod sensitive, remain short in height if the water is not deep, 
exhibit high tillering ability, drought tolerance and are capable of elongating and surviving 
water depths of more than one meter. Recent studies have shown that they are more responsive 
to fertilizers than the traditional forms in water depths of up to one meter and far superior to 
the best HYV at depths greater than 50 em. When grown under cultural conditions favorable 

Table l. Major characteristics of some new deep water promising lines. 

Cross Selection No. Elongation* 
ability 

lR262/Pin Gaew 56 BKN6986-147-2 Fair 

1R262/Pin Gaew 56 BKN6986-167 Good 

IR262/Pin Gaew 56 BKN6986-81-5 Good 

lR262/KNN I 1 BKN6987-16l-3 Good 

IR262/Pin Gaew 56 BKN6986-l 08-3 Good 

IR262/Pin Gaew 56 BKN6986-66-2 Fair 

lR262/KNN 1 I BKN6987-128-2-17 Fair 

* Good elongation means similar to T442-57 but less than Pin Gaew56. 

** Height in shallow water. 

Ht. ** Remarks 
(Photoperiod) 

120 Sensitive 

160 Sensitive 

160 Sensitive 

120 Sensitive 

135 Non-Sen. 

125 Non-Sen. 

130 Non-Sen. 

* Head, Deep Water Rice Breeding Branch, Rice Division, Department of Agriculture, Bangkhen, Bangkok-9, 
Thailand. 
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These may be discussed 

become 
made to a water level of 

are 
1974 and continued to the present is as fotlows: 

Score 
1 
3 
5 
7 
9 

Better than T442-57 
Similar to T442 57 
Better than RDl 
Similar 

2 Yield testing under shallow 
the advanced lines 
them with our best standard 
stations in order to determine their 

poorer 

poorer than 

In order to evaluate several of our popular 
traditional tall and tloating varieties as checks. These are planted at our water stations 
plus other deep water sites and in farmer fields where water is usually in the monsoon season. 

3 Submergence tolerance test. We 5 grams of seed which has been soaked for :!A 
hours and incubated for days in rows on seedbeds 1.25 meter plot for each 
testing line is easier to evaluate and allows more plants tn be observed. Distance between rows 
is 25 em. Seedbeds are kept moist by sprinkling water until seedlings have become established. 
In the farmer fields flooding may occur at any time and cause to the rice plant. The 
assumption here is that the most susceptible stage of a is the seedling; thus, an age of 
20 days is suggested for this test. The water is maintained about 30 em over the tops of the 
tallest lines for 10 The average per plot measured to 

in order to observe differences in the of tolerance that may be attributed 
to tall seedlings. Original percent stand of each plot is recorded for with final 
survival readings. Three check varieties. Narn Sa Gui 19, Pin Gaew 56 ancl BKN6986-108-3 
are usee! as standard checks for tolerance to . Ten after 
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recover. 
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~ 25~{ 

25 ~50'}( 
More than 50% 

Characteristics and culture of 

10 

rice 
Thailand has a total rice area of about 8.5 million hectares which about 

the 

hectares are suitable for deep water rice due water which sometimes 
attain four meters the The season begins in 
when farmers burn the straw accumulated from the crop. After 65 horse 
power diesel tractors with disc are hired to the land when it is or slightly 
moist, on the rainfalL Farmers who cannot afford to hire a tractor wait 
until after sufficient rain has fallen and then use their own buffaloes for ploughing. Seeds of 
deep water rice varieties are broadcast sown several weeks after the first ploughing, following 
some rain. A tractor the land, new weed and simultaneously 
covering the rice seeds with moist soiL The rice grows first under upland conditions until the 
full force of the monsoon season arrives in June or in some years as late as August. During 
this the rice comes under severe stress, which has led to the belief 
that drought tolerance in the vegetative stage has evolved from this natural selection. Fertilizers 
are not used by most farmers. Water levels rise in fields or October at 

rate of about seven em per day and recede completely by harvest time in December or 
January. The yield and of deep water rice have been rather poor in the past because 
inferior varieties were used with such common defects as shortness of grain. Starting in the 
nineteen fifties, through pure line selection and quality contests, deep water rice varieties with 
standard long grain, improved quality and ability were obtained. In 
deep water rice areas diseases and insects cause minimal losses. This does not imply that this 
type of rice is highly resistant but more likely that the deep water environment is not conducive 

Table 2. Major characteristics of each of the seven recommended varieties 

Variety name 

Tapow Gaew l 61 * 
Jck Chuey 159 * 
Leb Mue Nahng 111 

Khao Nahng Nuey 11 

Pin Gaew 56 
Khao Puang 32 

Nahng Chalawng ** 

* Semi deep water rice 

** Glutinous endosperm 

!Vbturity 

Early 

Early 

Medium 

Late 

Late 

Late 

Early 

Y car released Elongation ability 

1959 Fair 

1959 Fair 

1959 Good 

1969 Good 

1959 Good 

1969 Good 

1959 fair 
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to pests. In a recent survey, many farmers stages and 
have received less 

difficult to handle and are 
sudden floodings as major For 
attention than the ordinary 
grown under poor 

The Rice Division recommends seven rice to the 
farmers as shown in Table 2. 

[n summary, we believe that of valuable genes contained in 
lice it is possible to tolerant to stresses such as 
deep water and drought. The point is that breeders may be valuable characters 
in locally evolved cultivars in favor of parents which already have a good genetic background 
but may be deficient in genes which permit them to withstand suesses. 
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Discussion 
S. Samoto, Japan: How about insect pests and diseases in deep water rice? 
Answer: Although such problems exist in deep water they are less important than 
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in low-land rice. Some of the recommended varieties are and u1~~:a~~:~ 

instance YOL V has been observed in Thailand many years ago. 
H. Fujimaki, Japan: 'Which role does the glutinous cultivar play in the case of water 

or f1oating rice grown in Thailand'? 
Answer: There is a glutinous variety among the recommended ones but it 

with the people living in the area where deep water rice is grown, unlike other regions of 
Thailand where glutinous varieties are widely appreciated and grown. 

C. Kaneda, What is your experience with the method of 
advancement in the case of deep water rice? 

Answer: I am not very much involved in this project and will ask Dr. Hill for more 
information. 

G. S. Khush, The Philippines (answer to Dr. Kaneda's question): I would like to inform 
Dr. Kaneda that we have started handling some of the crosses between tloating and non floating 
rice varieties by using the rapid generation advancement method at IRRI. or F 5 populations 
will be grown under actual deep water conditions next year to find out whether this method 
can be applied to improve this variety of rice. 

J. T. Rao, India: \\!hat is the photosynthetic efficiency of water rice? If the 
high-yielding varieties have high photosynthesis efficiency, how do the hybrids behave 0 

Answer: I am afraid but at the present time l have not studied this 
K. Kawano, Colombia: I understand that you are trying to select your materials both for 

drought tolerance at the early stage of growth and for deep water tolerance. Are these two 
characters genetically independent? 

Answer: We are fortunate enougl1 that most of the local floating rice varieties are both 
tolerant to drought and to deep water. This may be due to an adaptation of floating rice to 
the broadcasting culture as shown in the slides. 

S. Sakaguchi, Japan: Have you any information about the genetic behaviour of stem 
elongation capacity in your materials? Have you any information on correlated characters at 
the seedling stage and floating behaviour? 

Answer: 1. No, not at the present time. 
2. The older seedlings have a higher ability of elongation than the young ones. 

Dr. B. S. Vergara from IRRI might give you more information on this subject. 


