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1 BACKGROUND

Rice is the main food crop in Guangxi Aunomous Region. The area of early rice is 1.1 million

ha and late rice is 1.2 million ha in this region. The old irrigation method--continuos flooding ‘
irrigation method was applied, and then the irrigation water requirement was very high and the

yield of rice was low before 1960s.

The average annual rainfall is 1000~1800 mm, but its distribution is uneven both between
seasons and years. About 60~70% of the total annual rainfall is concentrated in spring. The arid
seasons are summer and autumn and the serious drought is usually occurred in the growing
season of late rice --August to October. The rice yield is decreased in the dry years. In order to
spread the scientific rice irrigation method for saving irrigation water and increasing rice yield,
the irrigation experiment stations started to establish in the end of 1950s in Guangxi Region.
Now, a network of rice irrigation experiment which includes 8 experiment centers under the
supervision of cities and 11 ordinary experiment stations under the supervision of counties has
been formed in Guangxi Region. A great effect on saving water and increasing yield for rice of
irrigation experiment from this network has been taken after 1970%, especially in the recent 10
years.

2 MAIN EXPERIMENT RESULTS
2.1 Advancing the Scientific Rice Irrigation Method

Since 19607, in order to explore the new irrigation method for saving water and increasing yield
of rice, the comparative experiments of different irrigation methods in plots have been
conducted by the experiment network. Based on the results of comparative experiments in plots
and the demonstration experiments in the fields from the network, a new irrigation method for
rice -- “shallow water, wet and dry method” has been advanced since 1980%. The standard of

water control in paddy field of this method is as follows: ' L‘
Transplanting: 15~20 mm shallow water layer. '
Early and middle stages of tillering: keep a wet state every 4~5 days watering once, thickness '
about 10 mm, submerging about 2 days and no water cover for 2~3 days. 5‘

Late stage of tillering: drying field in the sun 3~7 days.

Stages of elongating, booting, heading and flowering: keep shallow water between 5~20 mm.
Milk ripening stage: keep wet, as no water cover is appeared in the field, irrigation once about
10 mm.

1,2,3 -- Engineers, Irrigation Experiment Center of Guilin City, Guangxi Autonomous Region
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Yellow ripe stage: stop watering and dry naturally.

The results of the application and spread of this method have proved that the above mentioned
method is suitable for Guangxi Region and the benefits of saving water and increasing yield by
using this method are remarkable.

2.2 Exploring the Mechanism of Saving Water and Increasing Yield and Introduced
Nonlocal Technology

The work of cooperative experiment and research between Irrigation Experiment Center of
Guilin City and Wuhan University of Hydraulic and Electric Engineering on the projects from
the National Natural Science Foundation of China-- “study of the water-yield function and
principle of deficit irrigation for rice” and “principle and application of the transportation of
water and fertilizer in paddy field” and the project of importing foreign advanced irrigation
technology--“rice irrigation method for sustainable saving water and increasing yield” has been
completed. The water-yield function and the deficit irrigation schedule of rice have been
presented first in China. The intermittent submerged irrigation method and semi-dry irrigation
and cultivation method for rice have been tested and applied.

2.3  Completing Isoline Map of Rice Evapotranspiration and Irrigation Water
Requirements of Paddy Field

Based on the measured data of the rice evapotranspiration and irrigation water requirements in
paddy field in more 20 years from 19 experiment centers and stations, the maps of Isoline of rice
evapotranspiration and irrigation water requirements in Guangxi Region were completed in
the end of 1980%. These maps are not only the impotent material for the plan, design and
irrigation water management of the local irrigation systems, but also the essential material for
completing the national isoline maps of rice evapotranspiration and irrigation water requirement
for paddy field in China.

3 IMPACT AND BENEFITS

The economic and social benefits from the irrigation experiment of rice have been obtained
every year since 1960%. Since 1990, the benefits are specially remarkable. In 1992 and 1993,
1.78 million ha of rice filed was spread with the “shallow water, wet and dry irrigation
method” in Guangxi Autonomous Region. The total value of saving-water is 2.53 billion m’
and total value of increase of yield of rice is 672 thousand ton from spreading the new method in
the two years. The average value of saving-water is 1.42 ton/ha and the average value of
increase of yield of rice is 377.1 kg/ha. The total cost for spreading the new irrigation method is
9.456 million RMB* and the average value of cost is 5.25 RMB/ha. The total value of direct
economic benefit is 543 million RMB and the average value of direct economic benefit is 304.5
RMB/ha. In 1997, this irrigation method was spread in 1.2 million ha and the total direct
economic benefit is more than 300 million RMB in Guangxi Region.

86 counties, 922 townships, 1132 irrigation districts, 6302 villages and 25 million farmer’s
families are involved in the action of the spread of scientific irrigation method of rice. 19
thousand local technicians and 270 thousand farmers have been trained. The new ideas of saving

*RBM: 1 USD=8.2 RMB in 1990’
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water and application of scientific methods for irrigation and cultivation have been accepted by

the farmers through the spread of new irrigation method which was advanced by the irrigation
experiment.
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I1. Results and analysis

1. Impacts of different irrigation numbers on sugarcane height

Table 2 shows that sugarcane height increases to different extents after the experiment and the
main reason is that sugarcanes have a higher water demand at the growing period as it is the
fastest and longest period of growth and the crucial period for sugarcane height.

2. Impacts of different irrigation numbers on sugarcane caudex thickness

See Table 3.

3. Impacts of different irrigation numbers on leaf area of sugarcane

See Table 4 for details.

Table 1 Summary Sheet of Designed Irrigation Numbers of Sugarcanes of Guangxi
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Table 2 Analysis of Sugarcane Heights at Different Irrigation Numbers in Various Experimental
Zones in Guangxi

Expe | Num | Period of growth
rime | ber of | Budding — fledging | Splitting period Growing period Maturing period
ntal | irriga | period
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Table 3 Analysis of Caudex Thickness at Different Irrigation Numbers in Various Experimental
Zones in Guangxi

Expe | Num Period of growth

rime | ber of | Budding — fledging | Splitting period Growing period Maturing period

ntal | irriga | period
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Table 4 Analysis of Leave Area at Different Irrigation Numbers in Various Experimental Zones in

Guangxi
Expe | Num | Period of growth

rime | ber of | Budding — fledging | Splitting period Growing period Maturing period
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4. Impacts of different irrigation numbers on valid number of caudexes of sugarcanes
See Table 5

5. Impacts of different irrigation numbers on output of sugarcanes

See Table 6

6. Impacts of different irrigation numbers on degree brix of sugarcanes

See Table 7



Table 5 Analysis of Valid Number of Caudexes at Different Irrigation Numbers in Various

Experimental Zones in Guangxi

Expe | Num | Period of growth
rime | ber of | Budding — fledging | Splitting period Growing period Maturing period
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Note: Different letters in the upper case indicates highly significant difference and different letters
in the lower case indicates significant difference.



Table 6 Analysis of Output at Different Irrigation Numbers in Various Experimental Zones in
Guangxi

Expe | Num | Period of growth

rime | ber of | Budding — fledging | Splitting period Growing period Maturing period
ntal | irriga | period

zone | tions | Output | Differen | Output | Differen | Output | Differen | Output | Differen
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Note: Different letters in the upper case indicates highly significant difference and different letters
in the lower case indicates significant difference.



Table 7 Analysis of Degree Brix at Different Irrigation Numbers in Various Experimental Zones in

Expe | Num | Period of growth S
rime | ber of | Budding — fledging | Splitting period Growing period Maturing period
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I11. Conclusions

The research shows that the sugarcanes have obviously better performances in output, degree brix,
valid number of caudexes, height, caudex thickness and leaf area upon irrigation for 3 times in the
budding — fledging period and 6 times in the growing period compared with other processes of
irrigation. The foregoing numbers of irrigations may be adopted in production to save water and
increase sugarcane quality.
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