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market challenges, resource constraints 
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California’s rice industry faces nu- 
merous challenges as it strives to 
meet competitive pressures in the 
coming decade. In addition to tradi- 
tional demand considerations - 
population and income growth, and 
changing consumer tastes - com- 
petitiveness will be affected by fu- 
ture trade regulations and price 
support policies. On the supply 
side, adjustments to current and 
potential environmental regula- 
tions affecting the use of land and 
water are likely to be of greatest im- 
portance to California producers. 

California’s rice industry needs to main- 
tain and expand both its domestic and for- 
eign markets. The substantial increases in 
per-capita consumption of rice within the 
United States during the 1980s continue 
upward, but possibly at a slower rate, and 
California can expect to share this expand- 
ing domestic market with Southern U.S. 
rice-producing states. International trade 
typically accounts for only 3 to 4% of the 
world’s total rice production as almost all 
rice is consumed within the country where 
it is grown. In the US., however, about 
half of the rice production is exported. The 
U.S. accounts for about 20% of total world 
trade in rice, ranking only behind Thai- 
land which has about 40% of the total. 

production is sold abroad, but its future 
abroad holds promise because California’s 
rice is the type (japonica) demanded by 
nations such as Japan and Korea. How- 
ever, that promise is conditioned by the 
degree to which Japan and Korea can be 
encouraged to reduce the extreme quanti- 
tative restrictions currently imposed on 
imported rice. 

nia rice growers face issues related to air 
and water quality, sharing multiple-use 

Less than one-third of California’s rice 

In addition to seeking markets, Califor- 

At left Harvesters reap Sutter County rice. 
California’s industry faces a growing mar- 
ket here and abroad: American per-capita 
rice consumption has increased approxi- 
mately 100% since 1970. In addition, Cali- 
fornia’s japonica rice is the type demanded 
by nations such as Japan and Korea. 

wetlands, and competing with urban and 
other agricultural users for water. 

Furthermore, during the next 20 years, 
California’s rice industry will see potential 
changes in domestic farm programs and 
related trade regulations. 

Demand 
Most rice grown in the world today be- 

longs to one of two classes: indica and ja- 
ponica. Indica is the most common, a fam- 
ily of long-grain varieties grown primarily 
in tropical and subtropical regions. Indica 
varieties predominate in Arkansas, Texas 
and other southern rice-producing states. 
California mostly grows japonica, a tem- 
perate-zone family of mainly medium and 
short-grain varieties usually grown in Ja- 
pan, Korea, northern China, Taiwan and, 
on a smaller scale, in Australia and Europe. 

Rice consumers in the U.S. and else- 
where show only limited preference for 
one class of rice over the other. But, in na- 
tions where rice is a staple, the two classes 
can be seen as almost distinctly separate 
commodities. (Consumers are loyal to one 
class and very large price differences are 
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required to effect any meaningful substitu- 
tion.) Thus, Japan and Korea’s trade poli- 
cies are of special import to California’s 
rice industry. 

Although rice has never attained the 
status of a staple in American diets, per- 
capita consumption has increased ap- 
proximately 100% since 1970 to a level of 
21 pounds per year (compared with 
Japan’s 150 pounds or Indonesia’s 320). 
This upward trend in US. consumption, 
attributable to nutritional considerations, 
recent immigration patterns, and a desire 
for more variety in the diet, may continue 
-but probably not at the same rate. Many 
other foods have nutritional benefits simi- 
lar to those recently identified with rice 
(for example, its ability to reduce choles- 
terol) and the influence of immigration 
may slacken as recent amvals adopt US. 
eating habits. Nevertheless, even a modest 
per-capita increase, combined with a pro- 
jected 10% increase in population, could 
substantially increase total domestic de- 
mand for rice. 

Because domestic consumers exhibit 
only limited preference between japonica 
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Figures for year beginning August 1,1988. 
Source: Economic Research Service, USDA. 
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Fig. 1. Market channels for California rice with estimated flows for 1988-1989, a normal 
year that reflects operation of federal price support programs. Units are million-cwt., 
rough basis, except where indicated as milled basis. 
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Fig. 2. Yields of semi-dwarf japonica rice 
varieties grown in California have in- 
creased from less than 6,000 pounds per 
acre In 1970 to more than 8,000 pounds in 
1991. 

and indica varieties, costs related to trans- 
portation and processing take on added 
importance for California producers who 
must compete with counterparts in the Ar- 
kansas/Texas region for the domestic 
market. These costs largely limit the com- 
petitiveness of California rice for table use 
to areas west of the Rocky mountains. This 
is offset, partly, by the disproportionately 
large use of California rice in breakfast ce- 
reals and other processed foods, and in the 
brewing industry. California's share of rice 
sold in the United States for processed 
foods and brewing is almost 40%, about 
double the state's share of production. 
However, this market is less desirable be- 
cause the amount used for brewing varies 
greatly from year to year and much of the 
rice for both brewing and processing con- 

sists of lower-valued broken grains rather 
than whole-grain ("head) rice (fig. 1). 

Demand for rice internationally is lim- 
ited because most major rice-consuming 
nations are self sufficient. Unless their do- 
mestic agricultural and trade policies 
change, there is little potential for in- 
creased U.S. exports of rice, especially for 
japonica varieties. In the largest potential 
rice import market, Japan, growers have 
so far successfully fended off efforts to re- 
lax prohibitive import restrictions. 

Supply considerations 
Rice acreage in California has fluctu- 

ated from 600,000 acres in the early 1980s 
-an unusual circumstance resulting from 
purchases by South Korea - to less than 
320,000 acres in 1991, a drought year. Since 
1985, acreage has been determined largely 
by acreage restrictions imposed under fed- 
eral price support programs. 

Rice yields, on the other hand, have in- 
creased sharply since 1980 due, largely, to 
introduction of semi-dwarf varieties. 
Yields in California, which averaged 80 
cwt/acre in 1991, have been a primary 
source of California's competitive 
strength. California's high yields result 
from a combination of favorable climate, 
tailored varieties and intensive farming. 
Whether this advantage is maintained will 
depend on how well farmers adapt to 
limitations on water supplies and increas- 
ing regulations related to air and water 
pollution, fish and wildlife, and other 
environmental concerns (table 1 and fig- 
ure 2). 

Today, California's costs for milling, 
storing and transportation are somewhat 
higher than in the rest of the United States. 
Much of the difference relates to post- 
harvest storing and processing due, partly, 
to lower yields of whole grain ("head") 
milled rice from unprocessed (paddy) rice. 
These costs are compounded by higher 
transportation costs incurred by California 
producers, compared with those from Ar- 
kansas or Texas, in shipping to eastern 
population centers. California's location 
on the Pacific Rim, however, gives it a dis- 
tinct advantage in East Asia's large poten- 
tial markets (table 2). 

Rice and natural resources 
Because of its unique need for soil with 

high water-holding capacity, rice provides 
economic value to acreage with little other 
agricultural use. Furthermore, rice fields 
contribute to the environmental value of 
large open spaces and provide feeding ar- 
eas for enormous numbers of waterfowl. 
On the other hand, rice cultivation prac- 
tices can degrade air and water quality, 
and rice irrigation competes for a scarce 
water supply. Attempts to achieve com- 
promise solutions to these complex re- 
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source issues will strongly influence the 
future of California's rice industry. 

Air quality. The burning of approxi- 
mately 3 tons of rice straw for every acre 
of rice harvested contributes to atmo- 
spheric pollution, an issue that has created 
increasing public concern since the 1950s. 
Recent legislation (AB 1378,1991) 
launched a "phase down" program; burn- 
ing will be reduced by 10% annually until 
1998. After that, a maximum of 25% of the 
planted acreage (or 125,000 acres, which- 
ever is less) could be burned - but only 
under special permits. 

A central question for the industry, 
therefore, is: What are the alternatives to 
burning, and how will they affect the com- 
petitiveness of California rice? An eco- 
nomically viable alternative for disposing 
of all or most rice straw in California is 
badly needed. Alternatives - none fully 
satisfactory and all probably more expen- 
sive than burning - include: (1) rotating . 
crops, which reduces the likelihood of 
crop damage and income loss due to dis- 
ease carried in the rice stubble, (2) incorpo- 
rating the residue into the soil, and (3) 
hauling it out of the field. (Some have sug- 
gested rice straw be put to nonagricultural 
use, for example as biomass fuel; however, 
hauling expense makes the latter prohibi- 
tive.) Analyses of the benefits and costs as- 
sociated with each alternative are pre- 
sented in the Agricultural Issues Center 
publication. 

Water quantity and quality. Histori- 
cally, virtually all rice was irrigated with 
surface water from the Sacramento River 
and was often reused several times. Dur- 
ing the current drought - and perhaps in- 
creasingly in the future - pumped 
groundwater, although much more costly, 
has been used to supplement surface sup- 
plies. The minimum amount of water re- 
quired to grow a crop of rice - that used 
by the crop through evapotranspiration - 
is about 42 inches, which is not much 
greater than that required for other long- 
growing season field crops, such as alfalfa. 
However, unavoidable losses due to per- 
colation and tailwater outflows add to this 
amount so that the amount of water di- 
verted varies from 50 to as much as 100 
inches per acre (4.2 and 8.4 acre-feet). As 
water becomes scarce and/or more expen- 
sive, soils with high percolation rates may 
well be shifted to other crops. In addition, 
adoption of new irrigation systems will re- 
duce water losses at the lower end of the 
field. These systems have important impli- 
cations for the quality of both water and 
soil. 

For the past 10 years, California's rice 
industry has been the focus of an intensive 
regulatory and educational program to re- 
duce water pollution caused by pesticides. 
The principal conclusion, described in de- 

tail in the AIC publication, is that rice 
grower management has reduced pesti- 
cide discharges so much that all current 
water quality objectives - for herbicides, 
at least - eventually will be met. But this 
will not end water quality problems. Fu- 
ture program dealing with release of nu- 
trients and other constituents of rice field 
drainage into surrounding rivers and 
streams may be required. New types of ir- 
rigation systems, referred to above, that 
reduce or eliminate drainage by recycling 
rice-irrigation water on the farm may help 
solve many of these problems. 

Government's role 
Markets for rice are universally influ- 

enced by government policies on com- 
modity price and income supports, con- 
sumer subsidies, and trade subsidies and 
restrictions. It is virtually impossible to 
predict what will occur if widespread calls 
for reducing governmental influence are 
heeded. As suggested earlier, of greatest 
importance to California rice growers is 
the possible major modification of U.S. 
policies and an accompanying relaxation 
of Japanese and other nations' import re- 
strictions resulting from the multi-lateral 
trade negotiations now being conducted 
under the General Agreement on Tariffs 
and Trade. 

Because Japan's consumption is so 
large (more than 7 times that of the U.S. on 
a per-capita basis), even a modest relax- 
ation of import restrictions there could sig- 
nificantly increase California's exports. For 
example, California's recent yearly pro- 
duction of rice would satisfy only about 
10% of Japan's annual consumption. This 
would be reasonably certain in the short 
run because of California's capacity to pro- 
duce the type of rice the Japanese prefer. It 
is possible, however, that the attraction of 
a huge Japanese market and favorable 
prices (favorable at least for japonica com- 
pared with indica varieties) could increase 
efforts of other nations to develop a ja- 
ponica variety suited to their growing con- 
ditions. Or, it may be that, given free ac- 
cess to world markets and a substantial 
price differential between indica and ja- 
ponica varieties, Japanese consumers 
might become less averse to the more 
plentiful indica rice. Furthermore, as in- 
comes rise, it seems certain that some of 
the world's most important rice consum- 
ers may follow the Japanese trend of re- 
ducing per-capita consumption of rice to 
achieve greater variety in their diets. 

if freer trade becomes a reality, competi- 
tion within domestic and international 
markets will be an ongoing issue for 
California's rice industry. Maintaining 
California's reputation for high quality 
rice while reducing production, process- 

In any event, it seems certain that, even 

Water depth in a young rice field is con- 
trolled by rice boxes (weirs) with the goal of 
establishing a vigorous, weed-free crop 
stand. 

ing and marketing expenses must con- 
tinue to receive high priority within the in- 
dustry and in the research activities of the 
University of California and other agen- 
cies. Accomplishing this task will be diffi- 
cult under any circumstance, but doing so 
while addressing environmental concerns 
will test the ingenuity of the best of 
California's rice producers and their asso- 
ciates in the rice industry. 
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