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ABSTRACT

In recent years, the problems of food security and water shortages in the
world have become more and more serious. The super hybrid rice has
been applied on alarge scale in Chinafor its high yield,good quality and
resisitance desease,which increases the market supply of ricein China. In
this paper,some comprehensive technical measures with water-saving and
high yield has been discussed,which include selecting fine combinations
with strong drought resistance,nurturing vigorous seedling with water-
saving technique, much early drying practiceto control ineffectivetillers,
aerobic irrigation during the whole growth period and fully make use of
natural precipitation in soil. Because of being more efficiently use of the
resources of light, temperature, water, gas, fertilizer in paddyfield,the
technolegy can markedly improved the yield and quality of super rice.
The Methane emissions reduce 73.2%-85.0% by this technology during
the whole growth period than that of submerged irrigation. According to
our examination, this technology lead to rice sheath blight reduced by
25%, rice plant hoppers reduced by 46%,rice leaf folde reduced by 70%
compared to conventional cultivation. So by thistechnol ogy,the goal has
been achieved with water-saving, low consumption, pollution reduction,
high yield and efficiency in production of super rice.
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INTRODUCTION

Rice, consumed by two thirds of domestic in
Chinawhereisseriouslack of water resourceswithonly
2340m? freshwater per capitawhichisonly 1/4 on av-
erageamount intheworld,furthermore, thedistribution
of water resourcesis extremely uneven and droughts
frequently occurs in some region. And rice is also
China’s main food crops,sown 2.67x107hain 201014,
According tothe 2009 statistical bulletin of economic
and social development released by China National

Bureau of Statistics,at the end of 2009,the population
inChinais1 334 740 000,thereforethereisavery large
demand for rice. Cultivation of rice requires
irrigation,which usesmorethan 60% of total agricul-
turd water. For along timethetraditiona cultivation of
rice continuously flood during the whole growth
season,which serioudy wasteswater resource and can
not reach the objective of high and stableyield®@. In
recent years, some super rice combinations have suc-
cessfully been breeded and been released far and wide
in China,with planting areaaccounted for about 30%
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of ricetotal planting areain 2010 and averagely pro-
moting about yield of 900 kg/hd®. Therefore It hasgreat
sgnificanceto study and apply thewater-saving tech-
nology with high-yield of super ricefor therealization
of China’s food security and the efficient use of water
resources. In thispaper,the authorsreport theresults of
studing and practicingwater-saving and high-yield cul-
tivation of super ricefor many years.

MAINTECHNICAL MEASURES

Sdecting thefinecombination with strong dr ought
resistance

Super rice hasafine plant type, vigorous growth,
high seed-rateandyidd potentid ,and itsflourishing root
systemisbenefit for itsabsorption on soil nutrientsand
increasesresi stanceto water and nutrient stress,which
issuitablefor water-saving cultivation. Super rice be-
longsto asource-limited specieswith more grains per
spikes,which can achieve high yield under condition of
water-savingl. There aredifferent drought resistance
for different super ricecombination. Thehighyield has
a so been cometrueonless soil moisture conditionsin
water-saving cultivation by appling Zhongzheyou 1,
Yongyou 6, Yongyou 9, and other combinationswith
stronger drought resisitancein our practice.

Nurturing vigorous seedling with water-saving
techniques

Thenersery fieldiskept moist Stuation prior tothe
threeleaf stageof seedling and isirrigated with shalow
water level below 1-2cm or intermittently dehydrated
after thethreeleaf stage of seedling. Thefiddisamost
kept moist Stuation during stage of nursery field,which
canavoidto disturb the growth of seedling root system
because of lack of oxygen and accumul ation of harmful
substancesin soil. Techniques nurturing seedlingwith
water-saving can a so reducetheinhibition among the
seedlings,avoid excessive growth of seedlingandin-
creaseroot development. Seedlings cultivated by wa-
ter-saving have the subdued green and thick leaves,
stronger and health plant, flat and width basal stem,
moretillersand more devel oped root system,greater
drought-tolerant ability, whichisconduciveto earlier
tillering after transplanting, largepaniclesand high-yidd.
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Much early drying practiceto control ineffective
tillers

Much early drying practice can cultivate high-qua-
ity population with less peak of seedlingsand lessinef-
fectivetillers When seedlingsinfidd arrive65%to 75%
of the plan panciles of highyield, drying practiceis
started;when water content in soil reducesto 70%field
water capacity,thefiddisirrigated thinwater layer,;And
when field was naturally dried to 70% field water
capacity,itisirrigated thinwater layer onceagain; which
isrepeated severa timesand end by the actual effects
of drying practiceand growth of the seedlingsinthe
field during (from theremainder of 2.9to 1.91eaf age).
If the plotsthat arehigher fertility,snglecropping of rice,
trangplanting inlittle seedlingsor varietieswith higher
tillering ability,thedrying practiceisimplemented ear-
lier. Lightly drying practiceis carried out,which ends
every timeat not trgping feet in themiddl e of the paddy
field, not whiteinsoil or in straight blades, dightly fad-
ingleaf. Drying practice can timely promotethedevel -
opment of rice roots, regulate growth between
overground and underground part, form healthy stout
stems and a reasonable plant type, increase spike
rate,enhancethe diseaseresistanceand lodging resis-
tance®.

Aerobicirrigation duringthewholegrowth period

(A) Promotetillering coming out earlier by shal-
low water after transplanting

After trangplanting of theseedlings,itisirrigated 2
to 3cm shallow water to promote coming out tiller as
early aspossible but thefield transplanting by throwing
seedling should be kept moist and exposed overnighto
promote seedlingsrooting,thenit beirrigated shallow
water next day after transplanting. Thedampirrigation
isadopted to heighten the temperaturein paddyfield
surfaceto promote onset of tiller and it should not sub-
merged deep water for not inhibiting growth of tillert,
(B) Dampirrigation from bootingtofull heading

Itisacritical period of requiring water, particularly
senstivetowater, during melosisof pollen mother cells,
so thepaddyfield should be kept 1-2cm shallow water
layer. In other stage from booting to milky periods,the

paddyfield should be maintained in thewet situation.
Water-saving cultivation has change some bad condi-

Hn Tudian Jounual



BTAIJ, 7(10) 2013

Bai Pu and Pang Bingrong

427

tionsinthetraditiona cultivationwith submerged water
for along timewhich goesagainst highyield,such as
inhibiting growth of root system by poor soil
permesbility,morereducing substanceswhich resultsin
nutrient ma absorptioninlate period and premature se-
nescence.
(C) Intermittentirrigation duringfilling period
Because of not using fertilizer and spraying
pesticide thefield management focuses on water man-
agement during grainfilling period. Theintermittent irri-
gation with shallow water should betaken after head-
ing in order to achieve coordination both water and
air,to support theroot growth by adequateair in soil, to
increasegrainweight by thriving leaf. During waxy ma:
turity stage,it is irrigated with”running horse
water”(irrigating thin water lever below 0.5 cm, the natu-
ral dryingto 70% field water capacity againirrigated
thinwater layer below 0.5 cm,whichisstoptoirrigate
until 5to 7 days before harvest.

APPLINGEFFECTS

Water-saving resource

Intraditiond ricecultivation,thefield continuoudy
maintainswater layer duringitswholegrowth sagewith
alot of excesswater hoardinginthefield,which brings
about water |oss by underground seepage, evapora-
tion and outflow!™. In water-saving cultivation of super
rice,aerobic irrigation is adopted during the whole
growth period of rice,nurturing strong vigorous seed-
ling by water-saving techniques in nursery
stage,mai ntaining damp statuswith no water level in
wholepaddyfidd period, bringing forward and prolong-
ingdrying practi ce period,so that theleskage and evapo-
ration of paddyfieldwiddy isdeclined. Inaddition,there
isavery large space to accommodate therain, so it
makesfull useof rainwater resourcesand effectively
reducelosses of water. The dynamic water manage-
ment technol ogy whichirrigatescombined withthenatu-
ral rainfall and just irrigates and not drain in
principleeffectively improvesthe utilization of water
resources. Production practice has proved that water-
saving cultivation of super rice can save 30%-50% of
irrigation water,which can effectively aleviate contra-
dictions between theindustrial and agricultural water
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supply,between urban and rural water supply and can
asoincreasesplanting areaof rice®.

Reducing pollution

M ethaneisagreenhouse gas, which greenhouse
effectis30timesof CO,,. It wasreported that methane
accounted for 23% in greenhouse effect leading to cli-
mate warming'®. Methane of emissions from paddy
fieldsaccountsfor 20%-30% of itsglobal emissions.
Water-saving cultivation reduces methane emissions.
According to measure, M ethane emissions by water-
savingirrigation during thewhol e growth period of su-
per ricereduce 73.2%-85.0% than that of submerged
irrigation%, So water-savingirrigation can effectively
dleviatethegreenhouseeffect. The practicea so show
that using much early drying practice of super ricecan
avoid toincrease emission of nitrous oxide (agreen-
house gas) because of increase of nitrate content in soil
and denitrifying bacteriain soil caused by excessive
roasted paddy fieldsin conventional cultivationi*, At
the sametime, just irrigation and no drainagein prin-
ciplenot only saveswater but al so reducestheloss of
NPK ,other nutrientsand environmentd pollution.

Alleviating damage of pestsand diseases

Based on using Yongyou 6, Zhongzheyou 1,etc
which have astrong resistance to the main disease of
rice both rice blast and bacteria blight and adopting
water-saving irrigation technol ogieswith much early
drying practice, the damage of pestsand diseasesin
fieldisalleviated. Themainreasonisthat ineffective
tillersare controlled, degreeof closureinfield and field
humidity arereduced. In addition,air and light condi-
tionsin pdddyfield areimproved by planting inwide
and narrow row. According to our examination, water-
savingirrigation technology lead to rice sheath blight
reduced by 25%, rice plant hoppers reduced by
46%,ri celeaf folde reduced by 70% compared to con-
ventiond cultivation. Water-saving cultivation combined
toagriculturd, biologica and chemica control integrated
measuresto pestsand diseases and applying pesticide
of high efficiency,low toxicity and low resduecansig-
nificantly reduces pesticide pollutioninthe production
Process.

Achievinghighyied
Water-saving cultivation of super rice can still
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achievehighyiddunder the conditionsof savingamount
of water™™, Thistechniquescan control ineffectivetillers
and form reasonable plant type, high quality population
inmid and late period of super rice, which hasgood
light distribution of population,high rate of net assmila:
tionand robust individual . So the contradiction between
source and sink isfundamental ly eased. Water-saving
cultivationincreases soil aeration, devel opswel | agren-
chymaoof plant sections,promotes exchange between
ar and soil gasreducestoxic materid insoil, whichim-
provestheroot activity and thegrowth of seedlingg*®4,
Inthewater-saving cultivation,thetemperature on sur-
faceof fidld duringtheday ishigher,butitissgnificantly
lower during the night than that in conventional
cultivation,whichisbenefit for formation of yidd. The
water-saving cultivation can be moreefficiently use of
theresourcesof light, temperature, water, gas, fertilizer
in paddyfieldi*®, soyield and quality of super ricecan
markedly improved.
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