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Preface

Rice is a highly adaptable crop widely distributed in the world. From either physiological
or biological point of view, rice is an ideal crop for the entire Africa continent. Meanwhile , Afl-
rica is endowed with rich agricultural resources , sufficient rainfall and heat, land resources and
human resource, which are the precondition, basis and guarantee lor agricultural development.
Therefore , promoting rice high-vielding cultivation technology is a significant and effective way

for food security in Africa.

To promote rice in Africa, a technology of high-yvielding eultivation is erucial. High-yield-
ing rice cultivation is a systematic program, which requires coordination of various aspects in-
cluding seed, fertilizer, irrigation, =oil and management, etc. This manual will elaborate on
the key technical points and relevant knowledge of high-yielding rice cultivation from four as-
pects: rice field preparation, sowing and seedling cultivation, field management and harvesting

management. The technical process can be summarized as below .

preparation
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Rice field preparation

Principles of rice feld preparation

Sowing and sesdling cultivation

Drying, selection, soaking and sterilization of seeds;
avceleration of germination ;

seeilbed preparation

sowing ;

seedbed management

Field management

Seedling transplanting ;
fertilization ;
irrigalion ;

disease and st control

Harvesting management

Reaping;
threshing ;
drying:
eleaning ;
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Part I Rice Field Preparation

[ Operating Steps and Key Technical Points ]

1. Principles of rice field preparation
& Rice field should be levelled, with a hirighl difference less than 3 em.
* Soil should be fine-textured and topsoil should be soft 1o retain water and fertilizer.

¢ No rezidual weedz in the field.

Land levelling: £3 em

2. Field preparation

® Afler the previous erop season, plow the field using tractors with plow or cattle in time.
The plowing depth should be over 15 em o bury weeds and erop stubble deep into the soil to fa-
cilitate degradation of organic matters and enhance soil fertility.

® Store water after plowing to soak the field.

o Before transplanting, plow and harrow once using a tractor with plow/harrow or cattle
{ with a depth of 10 =12 cm) 1o level the field and make it =oft enough for ransplanting.

* Africa has diversified soil types, Thus the field should be prepared based on its specific
s0il I:.rl'r:'.. The IIII:'l]"IlHIH are gs fu”m.'l.':a:

D In a swamp paddy, if soil is heavier-textured | plow twice and harrow twice; if the soil
is sofl, then plow twice and harrow onee,

@ In an arid upland, the field can be fallowed directly after rice harvesting. Plow and
prepare the soil when it's dry and before rain comes. Till the soil in a saturated condition after

rain comes. Plow and harrow 1 1o 2 times, and then |'IrlH'E".l'.lI 0 1run.~ip]unlirzg.



@ For the field utilizing green manure in the humid area, choose appropriate time to tum
over the soil while taking into consideration the transplanting season as well as the vield and
effect of green manure, Generally, it is most effective o turn over the soil during the most lour-
ishing period of green manure. Dry the field properly after turnover and soak the field for 10 to

15 davs. Then plow and harrow o level the field , making it ready for transplanting.

Plowing depth= 15 em Harrowing depth=10-12 em
Soil type Number of plowing Number of harrowing
Swamp paidy 2 |
Arid uplamd 1 1-2
Field utilizing green manure in humid area | 1

[ Soil Conditions for Rice Cultivation ]

* Thick topsoil and fertile soil. Thicker topsoil allows better water and fertilizer reten-
tion, extends the range of fertilizer and water supply, accelerates the degree of soil-ripening,
and ereates good condition for the growth of rice root system. Generallv, the depth of wpsoil

layer is required to be 20 em and contain over 2% of organiec matters along with various microel-

ements needed for the growth of rice,

* Proper permeability to retain
water and fertilizer. Proper permea- )
Ll ) —= (rganic matters >2%
Il]||1}' Can imnereass ux}-ﬂ:'.Tl i'l“llti"llll HI“I
decrease toxic substance content in the
soil. However, if soil permeability 1= too
high, its ability to retain water and fer-

tilizer will decrease, causing great loss

of water and fertilizer, In Africa, soil's
ability to retain water and fertilizer is
clozely related to the =oil texture. Gen-
erally, permeability of soil is low if it is Depth of 1opsoil layer: 20em
heavier-textured with fine parlicles and

compact structure.  Conversely,  sandy

soil with loose structure provides easier

+



passage of air and gains temperature back more gquickly but can also easily lose water and fertil-
izer, A fine rice feld should be easy 1o 1ill with linle clod forming and low resistance when
tilled dry, When a field is tilled in a saturated or flooded condition, soil should be soft but not
too wet that it becomes slushy and water and soil should be mixed evenly. That is to say, a line
rice field should have relatively firm plow pan to retain water and fertilizer while maintaining
proper permeability.

* Vigorous beneficial microbial activities. Abundant benelicial microorganism can fa-
vilitate corrosion of plant residual and degradation speed of cellulose and increase organic matter
content in the soil. At the same time, acid produced from microbial metabolism can facilitate
:{:-.q:url'lpqmi[inrl and :iulrlrl_\,' of solid nitmgﬁn, |r|'|u5|||‘1nru5, |\:Jlu.~iﬁiurll and other mineral nutrients

in the soil, thereby enhancing the soil fertility.



Part I Seed Sowing and Seedling Cultivation

[ Operating Steps and Key Technical Points ]

1. Seed drying

® Dy seeds in the sun for 2 = 3 days from 9:00 a. m, to 4:00 p. m. on sunny days under
high temperature, Make sure that seeds are spread out, frequently tumed over and thoroughly
dried with even :aunli;,';]’ll and heat on them,

® Seed drving strengthens water permeability and breath ability of seeds. The moisture
conlent of the seeds should be controlled under 12% = 14%  so0 as o increase the germination
rate and potential.

® As in some area of Africa, the outside temperature can be very high, direct contact with

concrele ground should be avoided so as not 1o burn the seeds,

Moisture content of seed: <12% - 14%

Number of days: 2-3 \ 1 ,.--'#
Times 9200 a.m, —d:00 p.m, _,‘? e
A

Sewtd drying




2. Seed selection
® Prepare strong brine by melting salt in boiling water, and then mix strong brine with
clear water at a ratio of 1010 to 1: 13 in other containers,

® Put seeds in brine and sift out the flotage after full atirring. Take out the sunken seeds

and wash twice with clean water.

Strong brine: clear water=1:10-1:13

Sift out the ﬂulugr on the
walers sterile grains,
prass seeds, and ather
impurities.

Take out the sunken
seeds. Wash the

seedls twice with

clear waler

3. Seed soaking and sterilization

® Soak 6 to 8 kg seeds with 10 kg of clean water for 2 to 3 days indoor under room tem-
perature, When the white belly and embrvo of seeds become clearly visible , which means mois-
ture content has reached 30% 10 40% of the 1olal seed H-:'iglll., then we can 54y the seeds are
saturater,

® Better to carry out seed soaking and sterilization at the same time. Soak seeds in the
diluent { diluted 2500 to 3000 times ) of prochloraz emulsifiable concentrates { 25% ) for 36 to
48 hours and stir onee every 6 hours 1o ensure even sterilization of seeds,

* Soak disinfected seeds in clear water for 2 hours and repeat the process twice belore

proceeding to germination.

25% |1r1>{'|1|un|n-: emulsiliahle concentrates

i A—'—'"_'_'_'_'_'_'_'_ﬁ {diluting intensity: 25003000 times)

Seeliwaler = 6-8: 10
Sterilization: 36-48h
Stir once every Gh
Soakage: 30M—2004

Soak the sterilized seeds in

clear water for (L.5h and repeal twice




4. Acceleration of germination

® Pack the sterilized seeds with gunnysacks or breathable woven bags and seal the bags
with straw for insulation. Keep the temperature at 35°C to 38°C. Tumn over the sealed seeds if
the temperature iz too high and sprinkle warm water to keep the seed bags warm if temperature
is oo low,

& When 80% of the seeds sprouled :ipwuri the seeds indoor 1o cool the lemperalure down
to 25°C 1o 30°C and turn over the seeds 2 to 3 times a day to prevent overheating of the seed
sprouts, Since the temperature in certain areas of Africa can be very high, it iz suggested o
soak seeds in running water during daytime and spread them out during night time for 2 - 3
[lﬂ_‘f'.\i-.

® Acceleration of Germination is completed when the sprouts grow 1o hall of the seed

length and the roots grow to the same length of the seeds.

Sepd hag

CQ 35'C-387C

Rice slrmw

= Seed grain
::‘!- -, Spronted seed

C®s5c-30T

When 80% of the seeds sprouted, spread the seeds indoor to bring

1.h.|:! ll"IIIEZII::TLI.tIITl‘ IhH’r’I'I Hl1d fum over 1.h|:! ‘.-ii.‘il"I:I!-'u 2-3 times a [Iﬂ:r'




5. Seedbed preparation

o Choose a soft, fertile and levelled Geld with less weeds and wind, good light and con-
venient irrigation,

® Build a5 - 10 em high and 1.5 -2 m wide seedbed. Make sure that the seedbed is
levelled and the =oil is soft and loose in the upper part and firm in the lower part.

® Build 20 em deep drainage channels between seedbeds,

// i
.--"’// I."-I
3 i
e !'
PN
J /
: e ¢ Scedbed height:
Ij.'.: A b P L i;_',.-',' ._._l}ifl [ I-Ii i .|'J e 7 5-10em
% > Depth: 20
Seedbed width: 1.5-2 m el b

6. Sowing

® Sow the germinated seeds evenly on the seedbed (1 -2 kg of seeds per 20 m” of the seedbed ).

® Press the seeds into the soil once after sowing, leaving only the sprouts out of the soil.
Cover the seedbed with 0.5 em of fine and moist soil and then plastic muleh. Seal and secure

the edge of the muleh with soil,




7. Seedbed management

* Seedbed lemperature managemenl

keep the bed warm when the first leal comes out aller sowing. Keep the greenhouse tem-
perature at 28°C - 30°C. The optimum temperature is 25°C - 28°C. Keep the temperature at
250 during 2-leafl ztage and 2070 =227 at 3-leaf stage. The temperature should always be no
less than 100,

* Seedbed ventilation

Remove the plastic muleh when the seedlings turn green in the morning or at night when
the temperature difference is small inside and outside of the greenhouse, so that the seedlings
can get used o new environment sooner. As the leal stage grows, the time of ventilation should
be extended accordingly. Especially at 2. 5-leal stage , temperature should be kept under 25°C
and ventilate if the temperature exceeds 25°C to prevent early heading. Enhance ventilation
gradually from 3-leafl age till the temperature is consistent inside and outside of the greenhouse.

Then remove the plastic muleh and the seedlings are ready 10 be transplanted.

1-leaf stage 2-leaf stape 3-leaf stage

® Seedbed moisture management

@ Water the seedbed before sowing to fully saturate soil.

@ Watering should be limited before 2-leafl stage { normally don’t need 10 water) 1o ensure
sufficient oxygen and allow seed roots grow deeper into the soil so as to dwarf the first leaf
gheath. After 2-leaf stage , water once a day in light of moisture condition. Insufficient moizture
will causze leal rolling and while too much moisture will cause excessive leal growth and malde-
1r1'.|uprm:r|t of the rool system,

@ Water seedbed to 2 =3em from the surface after 2-leaf stage to allow the shift from ah-
sorbing nutrition of endosperm to that from photosynthesiz,

@ Water seedbed to Sem after 3-leaf stage to control weeds., Weed the seedbed otherwise

the weeds will compete with seedlings for sunlight, water and nutrition.

10



* Prevention and control of pests and diseases
© Prevention of seedling blight: spray broad-spectrum biological pesticide ( 15mL/m®,
mixed with 2. 5 =3 L water). If pH value of the seedbed soil increases, spray diluent ( diluted

500 times) of 95% sullurie acid 1o balance pH value to the standard value ( 5.0-6.0),

Seedling blight

@ Prevention of leal miner; one day before transplanting, spray diluent ( diluted 800
times) of 225 =300 g of 10% Imidacloprid Wettable Powder (an effective heteroeyelie insecti-

cides with low loxicity) per hectare on leal surface,

Leal miner

11



® Topdressing; In later stage of seedling growth, spray diluent ( diluted 100 times ) of u-
rea (1.5 -2g) and potassium sulphate (0. 25g) per square meter. Two days before transplan-
ting, spray 1. 5 = 2g of diammonium phosphate { DAP) per square meter and fully water the
seedbed once after dressing fertilizer. One day before transplanting , spray 3kg of rooting powder

{ concentration: 10 — 153ppm) per square meter,

Spraying foliar fertilizer

12



Part [l Field Management

[ Operating Steps and Key Technical Points ]

1. Transplanting seedling

® Transplanting density { number of seedlings per square meter ) should be determined
based on various lactors such as soil fr.rlilil:r', elimate 1:n|'|dil_i:1r|.~i, cullivation compelency , anil
ele, For relatively fertile field with good fertilizer supply and elimate condition, the proper den-
sity is around 125 seedlings/m’. Whereas for less fertile field with poor fertilizer supply and

weather condition , density could be increased accordingly to 140 seedlings per m®.

Fertile field
| | !
\ ‘i \ ::, \ ’i
V VY
\ _I...r.‘ \ i F \ i‘ fg
/7 v
b ¢ | 4 !
20cm ‘__ Uy \ {, \.;:._. I/J
26cm
Transplanting density

& There are three common Imrls[rlanling methods . manual Irﬂnﬁplﬂntirlg, mechanical
transplanting and seedling broadeasting.  Their respective procedures and technical points are as
follows ;

@ Manual transplanting Adjust the water laver of the field to ahout 1 em the day before-
the transplanting. The seedlings should be transplanted straight, steady, shallow and evenly in-
1o the soil as soon as i's picked up Trom the seedbed. Depth of manual transplanting should be

2 =3 em. Check and make up for omitted spots within three days after transplanting,

13



