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Not by Irr1gat1on Alone

MAXIMO W, BARADAS and JOSEPHINE DG. MINA

C onventional thinking about agncuimre revolved around the use of new
varieties and fertilizers and pesticides without due regard to environ-
mental 1 inputs. This practxce has placed the country among the lowest in the
world in national avemge yxelds per hectare and/or the most expensive in
unit proclucuon cost. Contrary to conventional thinking, flood and drought
are nature’s solutions to low food production. This chapter suggests that
natural rainfall management can be a very effectxve and cheap altemative to
the irrigation of rainfed areas.

CLIMATE CHAﬁGEAFFECIs THE HYDROLOGIC CYCLE AND _
THREATENS FOOD SECURITY

Let us consider the hydrologic cycle in order to appreciate better the
origin of the water problem and possible solutions, especially the -
nonconventional ones The hydrologu: balance of equation of 1and surfaces
is:

P=ET+N+ dm/dc €9)

- where: P = precipitation (ramfall [R] and irrigation [I])
ET = evapotranspiration (evaporation
(E] from nonplant surfaces + 1 transpn:auon
[T] from plant surfaces);
N = runoff; and 7
dm/de= change in soil moisture storage -
(time-rate of excharigeable soil moisture)

T=R+T1-E-N-dm/d (2)
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There are four passx.bihmes for getting eaough water fer transpira-
tion. Thesa are; .
- a)conserve ramfaﬂ [R} .
_ b) irrigate [1] the crop;
¢) reduce evaporation {E} and
d) combination of the above. - -

Conserving rainfall includes i mcreasmg soil moisture storage [&m/ dt
for larer use and collecting flood water from reservoirs for irrigation.

Irrigation water Jmay come ﬁ-om farm reservoits, tubeweﬁs grav :
irrigation systems, springs, and rivers,”

Evaporation [E] is about 64 percent (378 mﬂhmem:s [mm]) of total
evapotranspiration (589 mm in 91 days) from lowland ricefields in the dr
season and up to 78 percent (308 mm) of evapotranspiration dunng th:
rainy season at Internarional Rice Research Insitute (IRRI) from 1966 &
1967 (De Datta 1981). Evaporatmn from 1awland ricefields may be re
duced by up to 80 percent with the azd of cvaporatxon rAsuppressants o
monomciecuiar film. .

 The basic chaﬂenge in crop watef‘ma .agement isto have enough w
ter for transpiration [ T] during critical crop deveiopment stagcs so that
crop will not be stressed and give high yield. '

Annual total evapotranspiration [ET] ina hurmd tfopieal settmg such ﬂ

as in the 46-square kilometer (sqkm) Mabacan River w ed in Laguna
is about 37 percent (700 mm) and runoff, around 63 pereent (1,200 mm)
of 1,900 mm average annual rainfall (Lettau and Baradas 1973). It is clear
that proper 1 rainfall (runoff) conservation can prov;de all the crop water
requirement | for transpiration even for the dry season crop.
~ Runoff may be reduced by increasing soil infileration with levees or
dikes, terracing, and reservoirs.
Climate change, which affects the hydrologxc cycle, is often blamed
for our water problem . and‘:ts subsequent effect on food security. Global
: , ease evapotranspiration. Consequently,
rainfall is pto;eczed to incr some places resulting in possible flooding
of low-lying areas, but rainfall wdl be deﬁcxent in other -areas.

What some people want you to believe about clxmate cbangt

Many people and the media, certamly have uséd the terms "global
warming” and “climate change” im:e:changeably Studies on global warm-
ing due to increasing greenhouse gas emissions, pammlady the doubhng of
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carbsn dioxide concentration, use the global c1rc1dat10n mathematical models
(GCMs). The output of GCM models is simply a climatic scenario. This
output answers the question: “What (will happen) if (e.g, catbon dioxide
concentration is doubled?)” It does not predict climate. There is a lot of
uncertainty about the model itself and the variable being put in, like dou-
bling of carbon dioxide concentration. But the media have been reporting
the scenario output of GCM models as future climate change. As C.T. Rubin
and M.K. Landy (1993) put it, “Is it responsible (or even possxble) to act
on (global warming) predictions based on assumptions?” —
- Global warming is supposed to raise air temperature by as much as 7°F
over a 50- to 100-year period (White 1995). In addition to temperature
increase, global warming could also cause sea-level rise and rainfall variabil-

ity which could threaten food security. The Intergovernmental Panel on

Climate Change (IPCC), based on their analyses and assumption of con-

tinuing trends in greenhouse gas emissions (GHGs), predicted a global sea.
level rise of 20 centimeters (cm) by the year 2030 and 60 cm by 2090
(Party ecal). They predicted that even if GHG emissions were halted by
2030, the global sea level would continue to rise to 40 em by 2100, level-
ling off a century or so later. They adopteé for thetr report a L Q-meterr
(m) sea-level rise (hxghest h:gh txde} .

What you sfmald know about clzmate cbangz

Weather is basxcaﬂy the instantaneous state of the atmosphete with
respect to solar radiation, temperature, wind, precipitation, and humidity,
among others. Climate, on the other hand, refers to thé,avéfage:weather
conditions, including the extremes, in a given place.

~ Climate, like weather, is prone to fluctuations. In the 4.5-billion year
history of the earth several climatic changes have occurred. The First Ice
Age took place 2.5 to 2.0 billion years ago. This was followed by the Warm
Spell (warmer than today) 2 billion to 950 million years ago, even without
the greenhouse gas emissions (GHGs) that we have today. Then came the
Great Winter 950 to 650 million years ago and another Warming 650 to

- 70 million years ago when a great ptoleetanon of life began (Christian

1993).
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In ASEAN (1990) four basic demgnanons related to durauon for ;
ckmanc variation were gwen. —
~climatic steration :  less. than IO years 7
o ,chmatlc ﬁuctuamon : 1001 ODO years -

' fchrmm: :,cvolution,: over I mﬂhon years.

~ Climaric iterations could be caused by térrcs’trial or air-sea interac-
tions; climatic ﬂuctuauons by deep-ocean circulation or solar emission
changes; climatic changes by the earths Qrbxtal variations; and dlmatic revo-
lutions by continental drift.

- Twenty years ago, the hterature on dmxatc change revalved aroundf

global cooling resulting from volcanic eruptions and dust during droughts
as in the eady 1970s. In 1991, the erupuoa of Mt. Pinatubo resulted in

global cooling. Today, much of the literature on climate change focus on
global warming. How can there be global warming after just 20 years of

global cooling (fig. 1)? If this is so, we have to redefine climatic change.
~ There is evidence that “weather anomalies in the last decade are not
connected to the purported thinning of the ozone layer or a possible green-

house effect but ate'—more'related to the cyclical shift’s, in atmospheric,and‘ ‘

s

FIGURE 1: Mean oir temperature change of 29 percent of the su:fuce af the earth (affer ASEAN | 1996
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oceanic currents, known as the Ei Nmo/Southern Oscﬂlauun (VV}nte

1995).

Aczuaﬁy, the water vapor contnbutmn to the natural greenhouse ef-
fect is abour 70 percent (fig. 2) (although there is very litdle discussion

“about it in avadabie hiterature on climate change) Thus, the effect of thc

greenhouse gases must be much less than 30 percent.

Studies about climatic change are often greatly misinterpreted. Figure
I shows a typical finding that is expressed in temperature patterns during
the P hundted years Severai features must be noted F1rst, thme tempera-

HGURE 2 Absmpma spectm ’Eaf venous ammspheﬂt guses (after Fleﬂg e and &smger 1963 o u’reé in
jxmmm@1%3p3ﬁ - , |

'Wa'vaiengﬂy{pm} .
198 199 200

02 0304 06081 152 345
E ' | Weleogth Gm)

ture values are from land-based stations that represent, at best; 29 percent
of the global surface. The pattern also applies only to extratropical regions
of the North Hemlsphete which is about 48 percent of the earth’s land
surface. This means that fig. I shows patterns of only about over one-sev-
enth of the earth. Strict statisticians will frown at such a very small sample.

Second, these temperature values are based on some 100-150 stations
worldwide. Most of these are located 4n or near urban areas and their heat
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islands. But from about the late 1930s to the early 1950s, ‘most stations
were located in airfields in rural areas — a cooler environment. Later, these

airfields f:ame':u:nd:er the influence of the heat island as the cities grew.

~ Another complication arises in the use of the term “climate :change.,’,’“ ‘,
Most studies focus on the temperature aspect, but few consider precipita-

tion and even a fewer number deal with air mass variations. Only the lacter

can be called climatic smdi;s;A,as,dis:iﬁguished from temperature and pre-

;ipitationsmdies; .-~ - ...~
 Thereis also the issue of “staristical illusion.” Figure I shows a period

of 100 years plotted against fractions of 1°C temperature change. What is
0.8°C over a hundred years? It cannot boil water, let alone melt the polar
ice caps. This actual temperature change in the last 100 years is very far from

the 7°F projected for the next 50 to 100 years (White 1995) mentioned

above. : . ,

It cannot be said conclusively that what is happening is a real climate
change. However, human activities which seem to accelerate global warm-
ing need to be slowed down. At the same time, slowing down such activities

should not be at the expense of developing countries’ economic develop-

ment. Otherwise, they shall have problems far worse than those associated

with global warming.

| V%dtbéf@a%iabilz’iy and ty})ﬁeofz&{ greatef threat to food security than

climate change

Annual palay pmducuon iosses due to typhoons and flood averaged
81 percent and 78 percent of total losses in Central Luzon and the Bicol

regions, respectively, from 1970 to 1990. (The term fyphoon is used in the
generic sense to mean “tropical cyclones.” Strictly speaking, typhoon refers
only to tropical cyclones with maximum wind speed of at least 115 kilo-
 meters per hour [kph].) Drought accounted for nine percent of the losses in
Central Luzon which has good irrigation systems, but 71 percent in Central
Visayas and 62 percent in Western Visayas which have less developed sys-

tems.

erably over the years. These tracks respond to the atmospheric pressure dis-
tribution over the earth’s surface resulting from the eatth’s revolution around
the sun. Farmers simply have to avoid coinciding the critical stages in their
crops’ development with the expected arrival time of typhoons.

~ Yer, farmers need not suffer yearly from typhoons. The VaV;z:agVei‘ monthly
tracks of these typhoons (fig. 3) are well known, They do not vary consid-
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The problem facing crop production is not climate change, but year-
to-year or even day-to-day weather, particularly rainfall variability (figs. 4
and 5). Farmers can adapt to climate chgngeiv‘vhich comes slowly.

FLOOD AND DROUGHT: NATURE’S SOLUTION TO
LOW FOOD PRODUCTION , |

Fora very long fﬁﬁe, agricuimrél development aependedE on thc bregﬁ-

ing of new crop varieties, the use of more fertilizers and pesticides, and
 irrigation mostly for lowland rice. Climate was considered only as a hazard

EHEERRTTEoLe
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HGURE 4 Varloblixty of ths onset of weﬂuad ice growing season f?emd needed wmm&m 200 nmoin
after 3} Mufch after Betmg 1991)
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to agriculeure and people seem to have been conditioned to think that

nothing can be done about it. As mentioned above, this approach has put
the Philippines among the lowest in the wotld in national average yield per
 hectare and/or the most expensive in terms of unit production cost. Why.
not consider the whole crop productaon system and rnanage chmate to our
advantage’ -

Agricultural pohcymakers, program unplermntors, and even some aca-
demicians do not seem to appreciate the low crop production potential of
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keeping the rainy season as the main cropping season. Due to cloudiness in
the rainy season, there is lirtle sunshine available for photosynthesxs. There
are more weeds since water is everywhere. Pests abound due to more alter-
nate hosts and the pestxczdes are washed off by rain, Due to high hurmdxty,
high incidence of diseases occurs. Inputs and harvests are difficult to trans-
port to the farms and market, respectively, due to poor - road conditwns

G;am crops are also difficult to dry.




* FIGURE 6: Improving crop production, ks
building o house, is o step-wise process, ;
storting with a strong foundation. ff there no-
foundation, the house will ot stund.
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Durmg the dry season, sunshine for photosynchesis is abundant and
other conditions are more favorable for high crop. productton. There are
fewer weeds and pests and less diseases. Transport of crop production i inputs
and harvest is easier even in tinrd-ciass roads. Gram drymg isnot at aﬂ cixfﬁ»
cult.

But water is insufficient during the dry season. iCéﬁstdermgftha;t, crops
need water and sunshine to produce high yield in addition to sufficient

VWatret Managtmeﬂt 2000

nutrxents, why not promote technologies that increase soil moisture scorage,
save the floodwater, and use the high sunshine during drought (accualiy dry

season) 0 mcrease crop ptoducaon and :mnual farm employment’

THECON CEPT WEATHER—BASEI) WAYS TO F OOD SEC UR!TY

Increasmg crop pmducuon to seif—sufﬁaency 1eve1s and beyond is Izke
buddmg a house (fig. 6). While some will argue about the analogy, there is
no argument that without the foundation, the house will not stand. In like
manner, only if the environmental i inputs are duly considered can the full

,contnbuaon of improved seeds, fertilizers, and pesticides be realized.

High sunshine in the dry season can significantly increase photosyn-
thesxs if there is enough water. Rice yield in the dry season can reach up to

2.2 tons per hectare (ha) higher than during the rainy season (IRRI 1975).

_Floods during the rainy season can be conserved for use in dry spells
and in dry season crop production. Conservation includes increasing sotl
moisture storage as well as collecting flood water from FESErvOirs.

~ Conceptually, therefore, there are three weathet-based ‘ways by which
nature, through flood and drought, can help us attain food security, namely,
optimize photosynthetic efficiency; use water more efﬁcmntiy, and mini-
mize the negative impact of flood and droughe through integrated flood
and drought control. They can be used both during the rainy season and in
gradually expandmg the dry season crop production so that the latter be-
comes the main c**nppmg season in 20 years or so. .

I7Je prartzre

, Operaaonally, the concept of weather-based ways to increase e food
productzon boils down to sunshine harvesting, rainfall harvesmng, and inte-
grated flood, soil sediment, and drought control.

Optimizing photosynthetic efficizncy (sunshine harvesting). Phowsynthenc efﬁ—

| ciency (PSE) is basically the energy equivalent of dry matter produced by

a given crop at harvest divided by the total solar energy received from
planting to harvest in the field in which the crop is grown (Baradas 1994a).
Table I shows the actual and potential photosynthetic and water use effi-
ciencies of various cropping systems. Only about one percent, or even less,
out of a potential 10 percent (based on total incoming solar radiation), is
converted to yields in our farms. Since the photosynthetically active radia-
tion (PAR) is only about half of the total incoming solar radiation, some
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say that PSE should be based on PAR That sunpiy means cloubhng

- present and potential PSE.

The denominator of the PSE equancn, whxch is total solar radiation

received ﬁ:om planting to harvest, can be mampulated through agro

nomic Pract;ces Not enough work has been done using this approach to
 increase yield relative to breeding new varieties. Basmaﬂy, the agronomic
approach involves either of the following or both: a) reducing the total

value of solar radiation received by the planted area from planting to har

vest; and b) getting.the crop to mtercept most; if not aﬁ of what:ever '

radiation s received in che field.

One practical way to reduce tota1 solar radiation recexved, from plantmg

to harvest, is to shorten the crop duration in the field. This means trans

planting, for example, rice seedlings when they are older (up to 40 days old

for 105-day varieties), but the seedbed technology must be unproved (xc

minimize root damage which delays matunty) and fehar fernhzer applmcl :

before and after transplantmg

Another possxble measure to reduce rotal soiar radiation received is to
induce the crops to ﬂower catlier than usual, perhaps through the use of
growth regulating chemicals. In the case of rice, only the top four or five
leaves contribute largely to grain yield, but the crop produces 14. If this
can be reduced to 10 through eatly flower induction, the crop cycle shall
be significantly shorter than 90 days. A 60-day cyde zmphes up to ﬁve ﬁ

crops per year in com:muousiy-irngate& areas

Increasing solar radiation interception means doser spacmg, mulnple ~

cropping, and transplanting of older seedlings. That crops can convert to

food only the solar radiation that thezr leaves actuaﬂy intercept is often

overlooked

Ravy‘aﬂ bmzstmg and mrfeasmg wa!er use gﬁ‘iczemy Ramfaﬁ haxvestmg has
been practiced by many farmers especmliy in arid and semi-arid regions.
Although the practice of coﬂeccmg flood water from rain has yet to be
promoted extensively, the Bureau of Soils and Water Management (BSWM),
'inéludiﬁg the Philippine Council for Agriculture, Forestry, and Natural
Resources Research and Development (PCARRD), has already performed

- some demonstrations of the process. What needs to be promoted more are
the crop cultural practices wlnch increase sod moisture stotage and mini-

mize evaporation losses.

Crop water use efficiency (WUE) is c{osely reiated to PSE. It is the

unit weight of harvested yield per unit weight of water used to grow the
crop (Baradas 1994b). As shown in table 1, there is room to increase WUE
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TABlE l

Actual Gﬂd potemmi pho?osymhehc and water use efﬁuences
- - Photosynthetc . Wateruse effu::ency2
Cmppmg Sysmm . [Hfideny (%)  (kgdymote/fonwaled

Subs:s%ence, - . 1 -
Aeoge 0001 0001
= amu Wi

...

s 020 94’ . e

025- 935,; . B0
Best o M1 0p 1
Dperimentol . ..
Seessn 080 -15 0% m:/
Week === 15 . 18
Doy _ ~ 20 o 24 43

Theoreticl . .

e

Uperlimt  s0-l000 "9.5'?’12.0

1. Based on total incident solar energy on the furm thefefora including enetgy foﬂmg on wute: smface bure
ground and/or weeds, C
The values can be almost doubled # only the visible pomon of incoming solor radiation s used as the buss for
calculation. The photosynthefically active radiation is in the visible portion which consffutes roughly 45 percent of the
fotal spectrum. Note olso that the figures given refer only fo the econdmic yield, such as grain for rice. The other plont

parts which were produced also by the photosynthetic process, like stem, %enves and 00fs, 1B exduded

2. Assuming 60 percent maversmn of solor energy fo latent heat.

3. Values of 1.39 for conmwnl soil suiumtmn (1.0 m) and 0.63 for deep (iS ) continual flooding in 91 doys
have been reportec for IR8 ot IRR, Los Bafias, Philippines, 1968 diy season (De Datta and Williams ’1968)

4, Actual values of 3.35% for IRS rice m Los Bunos (Horcw 1970) und 3 0% fomagham in BSA (Begg 1965)
htm been reported. .

DuruSmm:lemm 96? : f

up to IO times., Among the t:echnologles thac can be used, smgly or in
combmatxon, to increase WUE by using less water are:
_a) irrigating crops as needed durmg the reproducave stage, ,
b bar.ely saturating ricefields. instead of keeping 10-cm standmg
water, unless water is plentiful, buc controllmg weeds by other means like -
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g rotary weeder, steppmg on weeds in Iowlan
to submerg them, etc.; L

o Placmg irrigated areas suie By s;ée to mmm’nze evapo
suiang from advection of energy from intervening dry areas,

4 cransplantmg older seedlings to shorten crop duration in t:he‘

1arger fields, but improve seedbed technology to minimize root damage
(Mina 1996) or use foliar fertilizers before and after transplanting;

e) transglantmg other crops besides rice and vegetables (Mina. 1996)
rmstead of seeding them directly in the field, where labor and/or mechani-
zation aﬁcws the pracmce eccnommaﬂy, -

£) plastering ricefield levees or dikes often with mud or insert plas~
tic sheets around the levees to minimize seepage;

g) using drip prmczpie in irrigating upland crops;

h) i ﬁragatmg alternate furrows of row crops e minimize percol
tion; ~
1) muichmg crops, like gatlic, with rice straw or ox:het cichle 1o
cally available materials to minimize evaporation and control weeds;

)) usmg wmdbreaks to reduce wmdspeed and evapocranspxraaon
and — ~

, k) avo1dxng off ~barring and hxlhng»up for dry season row. crops to
mmxmzze evaporanon '

Integrated flood, soil seﬁzmmt smd dmgbt control, The current practlce of .

buxldmg dikes to throw flood water qmcldy to the sea is an irrational flood
control measure under Philippine conditions. Instead, reservoirs can be used
to hold flood water back. This approach will not only control flood and
minimize loss of soil sediments to the sea, but also provide irrigation water
for drought control.

A szmpie but promzsmg vagetable productmn technology is the “floa
ing gatdens in swamps (hke Candaba Swamp in Pampanga) ot sunply in
flooded areas during the rainy season. They can also be used in rivers to
replace the problemaic water lily. The practice involves preparing floating
beds (possibly bundled rice straw or other grasses), attaching them to stakes
to kecp the bundles in place, but allowing them to move up or down as the
~ water rises or recedes, putting soil from the bottom of the swamp on top
of the beds, and planting vegetables on them. Fertilizer n may be appheé as
needed by the crop. The flooded area or swamp shall provide subsurface
irrigation to the crop. Tomatoes, leafy and viny vegetables like squash, wa-
termelon, muskmelon, bitrer gourd (ampalaya), and white gourd (upo) have
successfully been planted this way in other countries. Leafy vegetables, to-
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 matoes, asn& melons may be covered with mosquito nettmg to avoid spray—- '

mg pcsnct&es that may contaminate the water.

A related technology which is used in other countries mvoives devel-
opmg alternating (1.0 m wide — or mcre) drylan& and submerged areas.
Upland crops include vegetables and grain crops. Lowland rice and/or fish
is grown in submerged areas, A basic version of this tcchnoiogy which can
be expanded is the practice of some farmers to grow vegetabies on the
bunds, dikes, or levees of their fields. A highly developecl version of this
technology is used in the Nethetlands where large drainage channels (about
30mwide by 30 m cieep) emble upiand crop productmn in otherwxse
submerged ﬁelés. o

‘iRRlGA’I‘ION" WHAT FARMERS DO AF TER WASTING RAINFALL

Imganen s 2 sound practzce to controi clrought and produce more
food especially in the dry season. It is interesting to note, however, that
much of the quantity of water provided by irrigation was already supplied
earlier by natural mmfaﬂ but was not propedy consewed hemfe tht cxtie of
chls section.

~ The above situation is hke the proposai to pump water from Laguna
de Bay somewhere between Sta. Cruz and Pagsanjan, Laguna. The water
shall then be purified, chlorinated, and-pumped back to Metro Manila.
Much of that chlorinated warer will be used only to flush toilets (biggest
domestic use of water), wash clothes and vehicles, and water gardens Much
of that water actually fell eatlier as rain over Metro Manila, but was not
collected there. Instead, it was allowed to drain to the streets and get pol-
luted as it went down to Laguna de Bay. How far has the Phd:ppmes 2000
master plan changed this thinking or default behayior’

The high cost of nganon : dévelbprrient and maintenance

- Current figures on the development of gravity irrigation systems range
from about PhP70,000 to PhPI50,000 per hectare. Shallow tubewells
which are being promoted now by the DA cost around PhP20,000 to
PhP30,000 per hectare although pnvate drillers appear able to cut down
the cost considerably.

Rehabilitation of run-down irrigation systems costs nearly as much as
the development of new ones. Maintenance cost is also high.

PRI
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W:z:er dzsm?mtzon problems n lmge zmgatwn systems

mﬂuence or 51mpiy threaten nfngat: ;ersennel to prowde water to thei

farms when they want it. Thete are also cases when farmers resort. to illegal

' ,subsurface connectxons to the 1rr1gat10

RAINFALL MANAGEMENT CULTURAL PRACTICES TO WATER
 PLANTS THE NATURAL WAY

(e natural tamfail managament pracuces are promcted food can be

' produced in sxgmﬁcantly greater quantities even with a limited i 1rngatxon ,,

&evelopment budgec ,The farmers wxﬂ themselves nnpiement thcse me

Soil nppmg/ subsodmg is one method for zero runoff A subsozler_

attached to a tractor cuts the soil at selected intervals and depth (around 50
cmor deeper) so that most or all of the rainfall will be abserbed by the
sod.~ .

Levees/ dikes :md underground plasm: dams for upland croPs ;
keep the rain from running off, thus, i mcreasmg mﬁitranon

TABLE 2

Sample sﬁemoﬁn weeti\er fmewst and ncei rming odvisory (affer Barados 19
Filenome A ; e -
{7 {hamftezs o Smmn Name fo be pﬁmed)
 Date: -
 abcde
AGROMET CODE:P 13213
 AGROMET CODE DEFINITION:
al. Sky condifion: LER ;
b3. Maximum Air Temperofure (‘C} >3
. Moximum Relofive Humidity (%): n
dL Windspeed (knots): < 10
:3 Soil !Amsmre (sad;%m BR‘!

- Rlce fmmmg opermms wihch moy be daﬂe hy 1armers
" 1‘ lmad preparation [p oughmg/hmmwmg,’mtmhng)
2 S i dy seeds)
5 §pwymg {pesﬁ;ide[faiiar ferﬁ{ize;s}, gmﬁnd cpplimﬁan: -
6 S;ﬁm?i@dusﬁng(pesticide)ﬁerﬁiizing}, by aircroft
& Imigating (fooding method)

' 10 Hhmstmgﬂhxeshmg

,,:;;‘11 CieanSuad;ym"

~ Near-zero evaporation

Soil, crop residue, and/ or plastic mulching will keep evaporation close
to zero in upland farms. Using'evaporation suppressants or monomolecular
films can reduce evaporation by up to 80 percent in lowland ricefields with
standing water. The materials used have at least 16 carbon atoms per moL
ecule, are nontoxic, and environment-friendly. -

No off barrmg and no hﬂlmg-up for Tow crops also reduce evapora-
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ThBi.E 3 , . A
Sampie mem ng wea?hef fmemsf {md maize ﬁzfmmg ad@ssarg (aﬁe: Beméas and. i%ienga 1988}

- Hensme It A
(Ist7 characters of Station Nome 1o be pzmteé)
' {)cte

: ohede
AGROMETCODEA121 11
AGROMET CODE DEFINITION: ™
a1, Sky condition: Fine/Practicolly clear
b2, Minimum Air Temperature(oC): 11-18 {Cold o (eei)
¢ 1. Modmum Relotive Humidity ). <75
d 1. Windspeed (knots) <10(light)
¢ 1. Seil Moisture Condition: ’ﬁei (water dt@swim& Mﬁsmi s s&a@zeékmﬁaw}

Maize fasm ing syem’f ons which moy be dtme by m
5 Spfﬂyigg:pésiitéﬁs
6. Horvesting

7. Sundiying

TABLE 4

- Format of desirable cultural practices for tice af seeding, Vegatative, end xepsaduc!m stages depen&ng 7

" on whether tﬁe soil is dry, moist, or wet

corn.

Soit mstu;e wondifion

Crop Stage e Dn/ Mokt Wet
Seeting
Vegefutivé , :

* Reproductive

~ Warter Ménageme‘nf 7?0700

- Windbreaks (crop smbbles, crops of various hexghts, trees, and artifi-

~cial maurza&s) also reduce z:vaporacmn and transpiration mgmﬁcamiy from

crop sm‘faces

Rgirﬁfalz’ mylripﬁmtién teffm;cflogigsr Jor ,d,f)', szhsén cropping

- These technologies simply increase the amount of natural rain avail-
able to the crop. In effect, by reducing the area planted to the crop and
using the rainfall collected in the whole area for the planted section, rainfall
1s muitxphed For example, if 100 mm of rain which fell on 1.0 ha is used
to irrigate only 0.25 ha, the effective rainfall is multiplied four times, or
400 mm. The rainfall of 100 mm can only produce 1.0 ha of knee-high
corn erop w1t§x0u£ any ear but 400 mm on 0. 25 ha can ?roduce 1.0ton of

Wide row spacma (2 3 m besween rows in South Afnca against 0.75
m berween rows in the Phdxppmes) and high density planting within rows
are some ways to multiply the effective rainfall for the dry season crop.

PROSPECTS OF WEATHERWISE FARMING

I%atbkwéaszd decision-making for pest and disease management

In plant pest and disease management there is a triad concept The

pe<t or disease will &evelop 1f there are pests in sxgmﬁcant number or there

is v1mient pathogen, crops are ata susceptxbie stage; and there isa favorable

environment host. Knawledge of the eriad concept famhtatea pest ‘and dis-
ease management.

Weather-based Jeaszon«ma]mg for water management and frop
Pf(}dufflon

As in the case of pest and disease management, the weather 1s also a

very important factor in water management. The amount of water for irri-

gation, for example, can be objectively determined from the measured or
estimated evapotranspiration since the last irfigation and/or rain. This en-
sures high water use efﬁcxency of the crop.

E Damage to crops due to weather can be minimized by developing

cropping patterns based on climatological probabilities of the occurrence




BARADAS & MINA

of sxgmﬁcant Weather The croppmg pattsrn should be such that the criti-

cal crop development stages do not comcxde with unfavorable weather such

as a typhoon (fig. 3). The sensitive stage should prefcrably coincide with
favorable weather such as the reproductwe stage of rice commdmg with
high sunshine.

 After the ctoppxng pattern is set, the performance of day-taoday farm-
ing operations should be based on synoptic weather forecasts and corre-
sponding advisories for farm operations like what PAGASA has been issuing

initially for Central Luzon and the Bicol xegmn . Tables 2 and 3 suggest, for
example, the various rice and maize farmmg operations which may be done

by farmers depen&mg on the stage 'of developmem of their crop.

It will also be very useful to rabulate, as in table 4, the desirable cui-‘

ral practices to follow for each crop development stage, depending on
whether the soil is dry, moist, or wet. Dry soil crumbles and is hard to press

between fingers. Wet soil drips. The condition of moist soil is somewhere'

between those of dry and wet.

Wmtﬁer—based mmfall managment applzed research and demonstra-

tion centers

Bverythmg discussed in this chapter will not help farmets nor contrib-
ute to food security unless farmers see and learn more about them first in
regional rainfall management promotxon and demonstration centets. A prom-
ising arrangement for the centers is joint funding and operation by the
appropriate offices of the DA, Department of Science and Technology
(particularly the PAGASA) - and the PCARRD, and the state colleges and

umversmes of agncuiture
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for most of these areas, rice can be 1

] Potent1al of On—Farm Reservou:

Use for Increasmg Product1V1ty

of Ramfed Rice Areas

TOLENTINO B. MOYA, WENCESLAQC. DELAVINA and
SADIQULI.BHLHYAN .

N ear!y haif of the woﬂds ricelands is ramﬁ:& (Gteeniand 1984)
The erratic ramfaﬂ pattcm limies the productivity of rainfed areas;
oduced only in the wet season (WS),
but rice yields are low due to subopamal input use and aberrant weather
(Mandac and Flinn 1984). As a consequence, rainfed farms are generally‘
worse off than irrigated farms, Their economic conditions are unlikely to
improve until alternative technologies to: nimize chexr dependence on
rainfall are éeveioped '
he hdlppmes, Where 41 pctcent cf the :otal cropped area is
ramfed, some farmers have been harvestmg rainfall and runoff from adja-
cent fields and storing the water in on-farm reservoirs (OFRs). They use
OFRs to suppiemem: rainfall for the wet-season rice and to grow a second
irrigated rice crop in the dry season (DS). However, very litle is known
about OFRs technology although it had been used for mote than 25 years.
A 1986 survey conducted in six villages of the provinces in Central
Luzon, Philippines — Tarlac, Nueva Ecija, and Bulacan — reveals that use of
OFRs is a viable technology for farmers in those areas. OFRs store rainwa-
ter for intensive rice production. Approxxmacely 7.8 percent of the land is
used for reservoif construction, which for the 68 owners interviewed aver-
aged 2,500 square meters (sq m) in area, and 2.6 meters (m) in depth An
OFR provides supplemental irrigation to the entire ricefarm (average farm
size of 3.3 bectares [ha]) in the wet season and meets. the water require-
ments of about 40 pcrczm: of the farm for growing rice in the dry season.
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