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IR42: A RICE TYPE FOR SMALL FARMERS
 
OF SOUTH AND SOUTHEAST ASIAI
 

ABSTRACT 

Small farmers of South and Southeast Asia often lack and insects that attack rice. It yields well at low
 
the resources to provide the water >ontrol and the levels of nitrogen and phosphate fertilizers and has 
management inputs needed to get high yields with moderate tolerance for salinity, alkalinity, iron 
modern rice varieties. To Join Lh, uieen revoZution toxicity, boron toxicity, excess organic matter, and 
in rice, they need modern varietius with built-in zinc deficiency. 
tolerance for adverse environmental factors such as
 
too little or too much water, diseases and insects, In field tests in the Philippines, IR42 outyielded

nutrient deficiencies, and soil toxicities. most IRRI varieties and elite lines on nutrient­

deficient or toxic wetland rice soils and responded

1R42, a Philippine-named variety, is the closest to well to moderate applications of nitrogen and phos­
meeting farmers' needs. It has good agronomic char- phorus fertilizers. In tests in South and Southeast
 
acteristics and moderate drought and submergence Asian countries it outyielded IR8 and ranked among
 
tolerance. It has resistance to the major diseases the three top yielders.
 

lBy F. N. Ponnamperuma, principal soil chemist, International Rice Research Institute, Los Bafios, Laguna,

Philippines. Submitted to the IRRI Research Paper Series Committee November 1979.
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IR42: A RICE TYPE FOR GMALL FARMERS
 
OF SOUTH AND SOUTHEAS." ASIA
 

The introduction in 1966 of the fertilizer-responsive environment. In other words, breeders must build
variety IR8 ushered in the era of mlpaol, pi,,e and into the variety tolerance for as many adverse

predictions of self-sufficiency in food production 
 factors as possible -- a major objective of the
for many developing countries (FAO 1970). But barely 
 Genetic Evaluation and Utilization program of the 
a decade later, the International Food Policy Research International Rice Research institute (IRRI 1975).
Institute (1977) warned that rice production was not
 
keeping pace with population growth and that by 1990 
 IR42, a variety named by the Philippine Seed Board

major rice-importing countries would have to increase in 1977, is the best modern rice for small farmers
their imports, whereas exporting countries would have to date because it combines the desirable agronomic
to import rice. More recently the Asian Development characteristics of the earlier improved varieties
Bank (1979) forecast a severe food shortage in Asia with drought and submergence tolerance, disease 
in the 1980s. 
 and insect resistance, and tolerance for nutrient
 

deficiencies as well as soil toxicities. 
Rice types

ie forecasts of food shortage came because the such as 1R42 will enable small farmers to obtain 

green v'oZution of the 1960s bypassed many farmers. stable yields in unfavorable environments (Mahade­
vappa et al 1979).
 

"For about three farms out of four there are
 
no improved varieties or technology that can
 
significantly increaje current l2vels of AGRONOMIC AND GRAIN CHARACTERISTICS OF IR42production." (IRRI 1976)
 lR42 (IR2071-586-5-6-3) 

has intermediate height

Thus, in vast tracts in South and Southeast Asia (105 cm) and growth duration (130 
 days). Its parents
with poor water control or injurious soils, farmers are lR1561-228-3-3/IR24 4 /Orpyza zivapa///CR94-13. It
have not accepted the new varieties (Asian Develop- has seedling vigor and a high tillering capacity andment Bank 1979). Evn when the new varieties are demonstrated its high yield potential when it yielded
grown, national yields are about a third of expe- 8 t/ha at IRRI in the 1977 drv season (IRRI 1978).

rimental yields. In the Philippines, where 75% of
 
the farmers use 
 the modern varieties, the national IR42 is a medium-grained, high-amylose rice with

yield is less than 2 t/ha (Brady 1977), 
 compared a relatively good appearance.
 
with experimental yields of 5.3-6.8 t/ha. Herdt
 
and Barker (1977) and lHerdt and Wickham (1978) have
 
attributed the yield gap to environmental and DROUGHT AND SUBMERGENCE TOLERANCE OF IR42
 
management differences. Both environmental and
 
management problems affect the small farmer severely 
 One third of the world's rice land is rainfed and

because he lacks the resources to change the environ- most of the rainfed rice is grown in South and
 
ment or to provide the inputs necessary for high Southeast Asia. Of the 
 40 million hectares of rain­
yields. Small farmers often lack the resources to fed rice in South and Southeast Asia 20 million

provide the water control, soil amendments, fertil- are subject to flooding 
 to a depth of I m (Barker
izers, and pesticides necessary to get high yields and llerdt 1979).
 
from the modern varieties.
 

The main adverse components of the small farmer's Drought 
rice environment include:
 

The uncertainty and inadequacy of rainfall in 
rain­
" too little or too much water, fed areas render rice yields highly unstable 

(Krishnamoorthy 1979). IR42's moderate drought
 
" diseases, 
 tolernnce (IRRI 1978) makes it better suited to

rainfed areas than earlier improved varieties. 
" insect damage,
 

" deficiencies of nitrogen, phosphorus, and zinc, 
 Submergence 
and
 

In half the rainfed area, flooding to a depth of 
" soil toxicities, such as salinity, alkalinity, 1 m is a serious obstacle to rice production. Sub­

strong acidity, iron toxicity, boron toxicity, mergence tolerance is a desirable trait for varie­
and excess organic matter, ties bred for such areas. IR42 has moderate sub­

mergence tolerance. It yielded 3.15 t/ha in anBecause the small farmer cannot afford to change the experiment in which it was submerged in water 40 cm 
physical environment to suit the modern varieties, deep from 12 days after transplanting until harvest
 
rice scientists must tailor the variety to fit the 
 (B.S. Vergara, IRRI, 1979, personal communication).
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Practical implications 


Drought and submergence tolerance make IR42 more 

suited than its precursors to rainfed areas. 

DISEASE AND INSECT RESISTANCE OF IR42 


The susceptibility of the early modern varieties to 
diseases and insects contributed to their loss of 
popular~ty among small farmers. 

Disease 

IR42 is resistant to blast, rice tungro virus, rice 
grassy stunt, rice ragged stunt, and bacterial leaf 

blight; it has intermediate resistance to sheath 

blight and Cercospora leaf spot (IRRI 1978, Khush 

1978). It is, however, susceptible to Bakanae
 
(L. D. Haws, IRRI, 1979, personal communication). 


Insects 

IR42 is resistant to biotypes 1 and 2 of the brown 
planthopper and to the green leafhopper. It is 
moderately resistant to the stem borer (Khush 1978). 

Practical significance 


lR42's resistance to such a wide range of diseases 
and insects will help the small farmer, without the 
costly input of chemicals, to avert the heavy toll 
that diseases and insect pests usually take of his 
crops. 

TOLERANCE OF IR42 FOR NUTRIENT DEFICIENCIES 


One advantage that the modern rice varieties have 
over the traditional ones is their fertilizer 
responsiveness. But the small farmer often cannot 
afford the quantities of fertilizer required for 
yields of 8-10 t/ha or more that the modern varie-
ties can produce. He needs a variety that will 
give a moderate yield with a moderate amount of 
fertilizer. A variety that can expluit and utilize 
both soil and fertilizer nutrients efficiently can 
fulfill that need. 


[R42 is such a variety. In field eyperiments, it
 
has shown tolerance for nitrogen, phosphorus, and 
zinc deficiency as well as marked positive responses 
to moderate applications of nitrogen and phosphorus 
fertilizers, 

Nitrogen deficiency 

Nitrogen deficiency is the most important nutritional 
factor limiting the yield of wetland rice. Most rice 
lands in South and Southeast Asia except those of 
Malaysia are nitrogen-deficient (Kawaguchi and 
Kyuma 1977). In the Philippines, 162 out of 367 
samples of wetland rice soils analyzed contained 

less than 100 ppm of available nitrogen (Ponnam-

peruma 1978a). 


Although nitrogen fertilization is the best method
 
of increasing the productivity of nitrogen-defi­
cient soils, fertilizer is often not available in
 
time or is applied incorrectly or at the wrong time.
 
Besides, the efficiency of fertilizer nitrogen in
 
wetland rice fields is low (Mitsui 1956). In addi­
tion, in many South and Southeast Asian countries 
the cost of fertilizer relative to that of rice is 
unfavorable (Ruttan 1978), which discourages fer­
tilizer use by small farmers. 

Varieties that extract and utilize soil and fertil­
izer nitrogen efficiently will enable small farmers 
to obtain yields of about 5 t /ha without using 
large amounts of nitrogen fertilizer. Although the 
existence of such varieties was reported (IRRI 1977), 
IR42 is the first improved variety to demonstrate 
nitrogen efficiency in the field. 

IR42 yields well in the wet season, an advantage
 
because most of the rice in South and Southeast
 
Asia is grown in the wet monsoon. Its performance 
at low fertilizer levels in tests at experiment 
stations and in farmers' fields prompted the comment 
"The consistency of iR42's relatively high yield 
without nitrogen fertilizer makes it a valuable 
variety for low-fertility conditions." (IRRI 1978)
 
IR42 greatly outyielded two earlier modern varie­
ties, IR8 and IR26, at 0 and 60 kg N/ha in the 
1977 dry and wet seascns at IRRI (Table 1). It also
 
gave high yields in farmers' fields at 0 and 60 kg 
N/ha: the average yields of IR42 without nitrogen 
fertilizer at three sites in Laguna province in 
1978 were 5.1 t/ha in the dry season and 5.8 t/ha 
in the wet season compared with 1R8's 4.7 t/ha and 
4.8 t/ha (IRRI 1978, Khush et al 1979). 

In a yield trial with 5 varieties on Maahas clay 

(pH1:6.3, O.M.: 1.5%, total N: 0.18%, Olsen P: 9 ppm,
 
exchangeable K: 1.0 meq/1OO g) with no N, P, K 
fertilizer, IR42 gave the highest yield of 4.6 t/ha 
(Table 2). 

The nitrogen efficiency of IR42 will be a great boon 
to the small farmers of South and Southeast Asia 
where most rice lands are nitrogen-deficient and 
where most rice producers cannot afford large amounts 
of fertilizer. 

Phoshoru adeJ'ieiene" 

Phosphorus deficiency limits rice yields on Andosuls, 
Oxisol3, Ultisols, Vertisols, Histosols, and acid
 
sulfate soils. Some of these soils are deficient
 
in available phosphorus; others convert phosphate 

fertilizer into highly unavailable forms. Phos­
phorus deficiency in riLe lands is widespread in 
Asia (Tanaka and Yoshida 1970, Goswami 1975, Kawa­
guchi and Kyuma 1977). In the Philippines 23 soil 
types are phosphorus-deficient (PCARR 1978). Rice 
varieties that can exploit soil and fertilizer 
phosphorus efficiently will enable farmers to 
obtain good yields on phosphorus-deficient soils 
with moderate amounts of phosphate fertilizer and 
on marginally deficient soils with no fertilizer.
 
Such varieties contribute 0.5 to .O t/ha toward
 
yield stability (Mahadevappa et al 1979).
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Table 1. Performance of three rice varieties in provinces, UPL-CA Crops avd Soils Extension Office 
irrigated fields at two nitrogen levels. IRRI, 1978. 1977) revealed ;a average yield increase of 0.57 t/ha 

when zinc oxide was used in addition to N, ', K 
Dry season Wet season fertilizers. For 2,000 farm trials and more than 

Variety (kg N/ha) (kg N/ha) 10,000 extens ion demonst ration pl ots during a 3-year 

0 60 0 60 period, Bautista ot al (1979) reported an average
increase of 0.5 t/ha where zinc was applied. 

1R42 5.1 1.7 4.8 5.7 Because zinc deficiency is e'ommon and its incidence 
is likely to increase, varieties with tolerance for 

IR26 4.0 6.0 1.3 1.0 zinc deficiency will enable small farmers to avert 
zinc deficiency without zinc application on margin­

1R8 2.3 3.9 0.5 0.6 	 ally :zinc-deficient soils and with small zinc 
appl icat ions on soiIs that are strongly zinc-defi­
cient. 

Table 2. Performance of five varieties, without Although rated as only modecately tolerant of zinc 
N, P, K fertilizers, on Naahas zla. . IRRI, 1978 deficiency, IR42 yielded 5.4 t/hia compared with 
dry season, tolerant IR34's yield of 5.0 t/ha on tuayan clay 

loam (pHt: 7.9, O.M.: 7.6%, available zinc: 0.03 ppm) 
Variety (;rain yields partially amended with zinc, in South Cotabato 

(t/ha) province, 1978 dry season. 

IR42 	 4.6 a 

IR36 	 3.5 b 
iost rice lands in South and Southeast Asia are 

IR38 3.2 b 	 deficient in nitrogen, phosphorus, and zinc. Often 
the sinal I farmer is unaware of the existence of 

IR40 2.1 c 	 those deficiencies. Even when he recognizes them,
lie may not ',e able to correct them because of lack 

IR34 1.2 d 	 of cash, high cost or unavailability of fertilizer,
and other shortcomings chara,'teristic of rural
 
a reas Of Sqouth anid Sontlteas t Asia.
 

aYields followed by a common letter are not signifi­

cantly different at the 51 level. 	 Tie traditional varieties may have some tolerance 
for nutrient deficiencies but their yield potential 
is low. The earlier modern varieties have a high
 

Although rated as moderately tolerant of phosphorus yield potential but low tolerance for nutrient
 
deficiency, IR42 yielded 3.9 t/ha, compared with deficiencies. Because 1R42 combines high yield
 
tolerant IR20'F 4.2 t/ha, without phosphorus for- potential witli the capacity to yield well at low
 
tilizer on a 'iosphorus-deficient soil (luisiana nutrient levels, it is well suited to the small
 
clay: piH, 4.8; Olsen P, 5 ppm) in Laguna province, farmers of South and Southeast Asia.
 
1978 dry season. With 20 kg P/ha as superphosphate,
 
IR42 increased its yield to 4.9 t/ha compared with
 
1R20's 4.8 t/ha. I1142 'S TOILERANCEI FOR AI)VEIRSEK SOILS
 

IR42 apparently can extract and utilize both moil Mill ions of hoc tares of land in South and Southeast 
and fertilizer phosplirus efficiently. It should Asia climatically and physiographically suited to
 
appeal to the small farmers who tsually use little rice lie uncuItivated or are cultivated with poor
 
or no phosphate fertilizer. results -- usually by small farmers -- because of
 

soil toxicities such as salinity, alkalinity, strong 
acidity, iron toxicity, and excess organic matter 

Zinc djcific,'fa (l'onnamperuma q78b). Varieties with tolerance for 
those conid it ions will enable the small farmers who 

Zinc deficiency is a widespread nutritional disorder cultivate such soils (hecause of land scarcity) to 
of wetland rice in South and Southeast Asia. It increase yields and to expand the cultivated area 
occurs on alkali soils, calcateous soils, poorly without costly reclamation inputs. 
drained mineral soils, and organic soil, (Castro 
1977, Orticio and Ponnamperuma 1977). Experiments 
in farmers' fields have confirmed the widespread ;;,/iuit. 
occurrence of zinc deficiency in the Philippines and 
about 2 million hectares of current and potential About 63 mi I I ion heetLarvs climatically and physio­
rice lands in the Philippines may be zinc-deficient. graphical ly suited to rice lie tcultivated or 

cultiva ted, with poor results, because of salinity
IR42 can contribute 0.5 to 1.5 t/ha toward yield (l'onnamperumna 1978b). In the Philippines there 
stability because of tolerance for zinc deficiency are 40(1,000 hectares of coastal saline soils 
(Mahadevappa et al 1979). Trials conducted by the (Guerrero 177). To cultivate strongly saline soils, 
Philippine Bureau of Soils in 1976 (17 farms in 11 salt-resistant hybrids, such as 1R4630-22-2 or 
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IR9884-54-3, are necessary. But farmers whose soils 
are only slightly saline can increase their yields 
and bring more saline fields under rice by growing 
1142. Because IR42 has disease and insect resis-

tance, it is superior to the salt-tolerant varie-

ties currently grown. 


The salt tolerance of IR42 enabled it to produce 
2.3 t/ha on a saline soil (pHt: 7.4, ECe: 5-8 mmho/em) 
in Camarines Stir p'ovince, Philippines, where IR26, 
IR8, and IR30 produ ed only 1 t/ha each (IRRI 1978). 
Although 11142 is rated as moderately salt-tolerant, 
it outyieldei several salt-tolerant hybrids and 
salt-tolerant elite lines in a saline soil (pHl: 
4.4, ECe: 2-8 mmho/cin) in Misamis Occidental 
province, Phil ippines, reclaimed from a coastal 
swamp only a year before (Table 3). In a similar 
test in Agusan del orte province, IR42 was top 
yielder (Table 4). 

The use of IR42 will confer a yield advantage of 
i to 1.5 t/ha in moderately saline soils. 

Table 3. Performance of 10 rices an a saline field 
Tabl 3.Perfrmace10rics ona sl in fieldsinalIo 

at Sinacaban, Misamis Occidental province, lhilip-
season.pines, 1978 dry 

Variety/line Grain yieda 1
 

(t/ha) 


IR42 5.6 a 

IR4630-22-3 5.1 ab 

1R2153-26-3 4,7 bc 

IR2071-105-4 4.6 bc 

1R2071-586-5 4.3 c
 
IR5657-33-2 4.2 c
 
IR4573-4-3 4.1 c 

IR4432-28-3 4.1 c
 
IR26 4.1 c 

C4-63G 4.1 c 


Yields followed by a common letter are not signifi-
cantly different at the 5% level. 

Table 4. Performance of 10 rice varieties un a 
coastal saline soil, Agusan del Norte. Philipp ines, 
1979 dry season. 

Variety/l ine Crain vild' 
(t/ha) 

IR42 4.3 a 

IR2307-247-2 4.0 a 

IR364-75-1 3.7 al 

1R4613-54-5 3.2 be 

IR3518-96-2 2.9 cd 

IR3880-10 2.7 ode 
IR4816-70-1 2.8 cd 
IR2071-137-5 2.2 ef 
IR34 2.4 de 
E425 1.5 f 

Alkanity 

Alkali soils cover 6.5 million hectares in the Indo-
Gangetic plains in Pakistan and India (Ponnamperuma 
1978b). The bulk of that area is uncultivated. 
IR42 produced 5.2 t/ha on an alkali soil (pH1 8.6)
 
in a farmer's field in General Santos, South
 
Cotabato, Philippines (Table 5).
 

IR42's moderate tolerance for alkalinity and zinc
 
deficiency should enable farmers there to get good
 
yields without heavy inputs or gypsum and zinc
 
suil fate.
 

yon ,,xott 

Iron toxicity is a widespread nutritional disorder
 
of wetland rice in South and Southeast Asia (Tanaka
 
and Yoshida 1970, Ponnamperuma 1978b). In the
 
Philippines, it has been recognized in Alwv, 
Bukidnon, Camarines Sur, Mindoro, Misamis ( idental, 
all Quezon provinces. 

Iron toxicity can he alleviated by liming or
 
drainage -- practices beyond the capability of most
1
farmers. Varic ta tol eranee is a simpler
 
soltio .t
 

On an iron-toxic soil (pHl: 3.7, O.M.: 2.8%, 
active Fe: 2.27, active Mn: 0.00117) in Albay 
province, IR42, although rated only moderately 

tolerant of iron in the greenhouse, yielded as much 
as or more than several tolerant lines and out­
yielded four IR varieties by a wide margin (Table 
6). 

Bopon WoA'NOQt' 

Boron to.icity is a hazard in coastal saline soils
 
and in soils irrigated with saline water (Ponnam­
peruma and Yuan 1965, Kanwar and Randhawa 1974,
 

FAO/UNESCO 1973). IR42 has moderate tolerance for 
boron toxicity. 

Table 5. Performance of 10 rices on an alkali soil, 
General Santos, South Cotabato province, Philippines, 
1979. 

Variety/line Grain yieldaI
 
(t/ha)
 

IR42 5.2 a
 
IR36 5.0 alb
 
IR2863-38-1 5.(0 ab
 
IR2(- 4.1 all
 
IR46 4.1 ab
 
IR4227-28-3 4.0 ab
 
IR2307-217.-3 3.8 abc
 
I R3518-106-2 3.6 hc
 
1R2153-26-3 2.5 cd
 
IR9129-393-2 1.2 d
 

ayields followed by a common letter are not aAny two means followed by the same letter are not
 

significantly different at the 5% level, significantly different at the 5% level.
 



Table 6. Relative performance of IR42 on aniiron-
toxic soil, Malinao, Albay, Philippines, 1978 dry 
season, 

Grain
Iron
Variety/line 

toxicity y ieldb 

tolerance a (t/ha) 

IR42 MT 4.5 a 
IR4432-52-6 T 4.3 ab 
IR2058-78-1 T 4.3 ab 
IR32 HT 3.7 bc 
IR38 MT 3.0 de 
IR20 T 2.8 de 
IR36 T 2.5 e 
IR26 S 1.4 f 

aMT = moderately tolerant, T = tolerant, S = suscep-
tible,. byields followed by a common letter are not 
significantly different at the 5% level r 

Table 7. Performance of three varieties and eight 
elite lines on an organic soil at Colorado, Agusan 
del Norte, Philippines, in the presence of nitrogen, 
phosphorus, potassium, copper, molybdenum, and zinc, 
1978 dry season. 

Variety/line Grain yield" 

(t/ha) 


IR42 4.3 a 

IR' ,07-137-5 4.0 a 

IR3464--75-1 3.7 ab 

IR4613-54-5 3.2 be 

IR4422-6-2 3.1 bc
 
IR3518-96-2 2.9 cd
 
IR4816-70-1 2.8 cd
 
1R3880-I0 2.7 cdeIR34 2.4 de 

IR2071-131-5 
 2.6 df 

E425 1.5 f 


ayields followed by a common letter are not signifi-

cantly different at the 5% level. 


Exces o,3anic, matta, 

Peat lands (Hlitosols) cover about 22 million hec-
tares of land in Southeast Asia physiographically 
and climatically suited to rice (Ponnamperuma 
1978b). Most of the area is currently under swamp 
forests. Governments in Southeast Asia are clearing 
the forests and opening peat lands for food crops. 

Rice on peat soils suffers from nitrogen, phosphorus, 
potassium, copper, molybdenum, and zinc deficien-
cies (IRRI 1978). Some organic substances present 
in peaL soils may also inhibit grain formation 
(briessen 1978). Varieties grown by farmers may 
tolerate peat soil conditions but they give low 
yields. 


On a peat soil in Agusan del Norte province, Philip­
pines (pHl: 6.9, O.M.: 18Z, available Zn: 0.1 ppm), 

with N, ', K fertilizer and micronutrients, IR42 
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with 6.6 t/ha outyielded 1R34, a tolerant rice, and
 
several lines that had previously done well on
 
organic soils (Table 7).
 

Practicia implioations 

About 100 million hectares of land suited to wetland 
rice in South and Southe'ist Asia lie uncultivated or 
are cultivated, with poor results, by small farmers 
because of adverse soil conditions. The traditional 
varieties grown by farmers in these problem areas 
lack yield potential and pest resistance. The 
earlier modern varieties lacked tolerance for adverse 
soil conditions. IR42 combines good agronomic 
characteristics and pest resistance with tolerance 
for salinity, alkalinity, iron toxicity, boron
 
toxicity, iondexcess organic matter. Use of a
 
variety like IR42 will enable farmers to increase
 
yields on current rice fields and expand the cul­

tivated area in those problem lands. 

PERFORMANCE OF IR42 IN SOUTll AND SOUTIIAST ASIA 

IR42 was on- of 21 varieties tested at 21 sites in
 
8 countries in South and Southeast Asia in 1977 in
 

the International Rice Testing Program coordinated
 
by IRRI. Tie soils ranged from 4.2 to 8.5 iv ptH
 
and from sandy loam to clay in texture. Table 8
 
gives an example of IR42's performance in 1978
 
Philippine tests. 1142 outyielded IR8 in seven
 
countries (Table 9). It gave the highest yield at
 
three sites and yields that did not differ signifi­
cantly from the highest in three others (IRRI 1978).
 

Table 8. Performance of IR42 compared with that of 
other IR varieties on 6 problem soils, 1978 dry and 
wet seasons. 

Gra i 
a

Problem Variety Rating yield ocation 

(t/ha) 

Salinity IR42 MT 5.6 Sinacaban,
 

IR4630-22 T 5.1 Misamis Occ. 

Iron 1R42 HT 4.6 Mal jo,
 
toxicity IR36 T 2.2 Camarines Sur
 

Peat soil IR42 MT 4.2 Colorado, 
problems IR34 T 2.4 Agusan del 

Norte 

Nitrogen 1142 - 4.6 IRRI Farm 
deficiency IR34 - 1.2 

Phosphorus 1142 MT 3.9 I'angil, laguna 
deficiency IR20 T 4.2 

Zinc IR42 MT 5.4 (en. Santos, 
deficiencyb 1R34 T 5.0 South Cotabato 

MT = moderately tolerant, T tolerant. blartly 
corrected by zinc oxide dip. 
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In a similar test in 1978 of 28 varieties at 13 

sites in 8 South and Southeast Asian countries, 
IR42 outyielded IR8 in 7 countries. It gave the
 
highest yield at four sites and yields that did 


not differ significantly from the highest at six 
other sites (IRRI 1979a).
 

In the 1977 and 1978 tests in South and Southeast 

Asian countries, IR4? outyielded IR8 and ranked 

among the 3 top yielders (Table 10). The reasons 


are apparent in Table 11. 


A RICE FOR SMALL FARMERS 

IR8 failed to attract the attention of small farmers, 

who constitute the bulk of the rice producers of 

South and Southeast Asia, largely because of adverse 

physical and biotic environmental factors beyond 
their control. IR42, by contrast, has resistance 

to the major rice pescs and moderate drought and 
submergence tolerance. It has moderate tolerance 

for nutrient deficiencies commonly encountered in 

the region and does well at moderate fertilizer 


levels. It also has moderate tolerance for the 

major soil toxicities. Use of IR42 and varieties
 
of its type will enable small farmers to obtain 

stable moderate yields and participate in the green 

revolution in rice. 


Table 9. Performance of IR42 and IR8 in 9 South and 

Southeast Asian countries in the 1977-78 wet seasons.
 

Mean yield (t/hia) 

Country 1977 1978 

IR42 IR8 IR42 IR8
 

Burma 4.3 3.3 3.6 3.0 

Bangladesh 4.9 3.9 4.3 2.3
 
India 4.5 4.1 4.0 3.4
 
Indonesia 5.2 - 4.0 3.4
 
Nepal 5.0 4.8 4.8 4.7
 
Pakistan 3.9 3.9 - -

Philippines 5.9 1.3 2.8 3.3
 
T'hailand 5.9 5.2 5.8 4.5 

Viet Nam - - 4.9 4.2 

Table 10. Performance of IR42 and IR8 in 9 South 

and Southeast Asian countries, 1978 wet season.c1 


Mean yield 

Year Sites Entries t/ha . Rank
 

(no.) (no.) IR42 IR8 [R42 1R8 


1977 21 21 4.9 4.0 
 2 20 


1978 13 28 4.7 3.9 3 22 


aAdapted from International Rice Testing Program 

renorts (IRRI 1979a,b). 


Table 11. A summary of attributes, 1R42 vs IR8.a 

Adverse factor IR8 IR42
 

Diseases
 

MR R
 
Bacterial blight S MR
 

Grassy stunt S R
 

Tungro S R
 
Ragged stunt S R
 

Blast 


Insects
 

Green leafhopper R MR
 

Brown planthopper S R
 

Stem borer MS MR
 

Nutrient deficiencies
 

- R 
Phosphorus MR MR 

Zinc 

Nitrogen 


S MR 
S MRIron 

Soil tox cities
 

Salinity 
MRalinity
R MR
 

Alkaliini ty S MR
 
Iron toxicity S MR

Boron toxicity MR MR
 

Peat soil problems MS MR
 

Drough t S MR 

Submergence S MR
 

SR = resistant, MR = moderately resistant, MiS = 
moderately susceptible, S = susceptible. 
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