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Table— 1 Estimated cultivation area, production, yield, importation, consumpiion and

self-sufficiency of rice during 1961-1986
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Table—2 Rice production in Fiji-1985

Table—3  Rice production in Fiji-1990 {Annual target)
Table—4 KM ORGSR, SHEL

Table—5  fGREHTDAYEENSTNAT. WCHEL

Table—6  REEEEHOR MO PR GTRRT. (U@t

Table—7  LfEGHITIRT. ISR

Table—8 Target ol yield per unit area {(t/ha paddy)
Fig—1 Climatic environment of Viti Levu and Vanua Levu
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3. Targels during the extension period
Followings will be considered as targets of the Project during the extension
periad
(1) To strengthen technical capability of counterpart personnel in the field of
research, extension and training
{2) To develop technical manuals on cultivation, field extension and training

(8) To increase productivity of rice cultivation in pilol farm arcas

1. GRIFEAZA v/~ -

A4z, BERD A v/v—@OWPrincipal, Fiji College of Agriculture&
Principalagricultural officer, Training and Communicationic>WTid. [IUHS 1 KEEHEP
THO, HERR T, W TS L, ol fiREbBuTiBEALZBML TV
WETAMNSHRERRE LI, Eho, 7o Yz FPORA—ANUHRUAT Y -T2y }OD
TR OEEN S b, REEAR TR OREoBmEeHE L,

74 Y= {NEWHEG I B A EE & ER KRR 2 0 & OB TBHT ]
(Principal, Fiji College of Agriculture&Principal agricultural officer, Training and
CommunicationdZsi) &7 Ui, KHE EAHEONREIC LTI, BARMOMHOVH L AN -
bbb & TRITHEITM oMW E L, SINRSIEEEE L, TORIZD LTI 03T
BE TRTMELE »foo BBV TE 7 4+ ¥~ lld, FHis Lok 7o v b
RIERIC2OVT H ARNICERENMI B 0L IGNT 20T, KEROCABEDREENRL
folvd Lice 7 ¢ & — A8 EHlbs e i < [ 4 5 O OIS & TAWTH » fodd hed
MziE 7 « 2~ Mo & L CHiBRiIcRIRE L 72,

2. Composition
{1} Chairman
Permanent Secretary, M.P, I.C.
(2} Co-chairman
Deputy Secretary [or Primary Industries, M.P.I.C. (llead ol the Project)
(3) Fijian Side
(a) Director, Research, M.P.I.C. (Project Manager)
(b) Director, Drainage and Irrigation, M.P.I.C.
(c) Director, Extension, M, P.I1.C.
-8 —



(d) Principal, Fiji College of Agricullure, M.P.1.C.
(e} Principal agricultural officer, Training and Communication, M.P.L.C

(1) Japanesc Side
(a) Tecam Leader
(b) Coordinator
(e) Experls
(d} Personnel concerned to be dispatlched by JICA if necessary
(@) Resident Representative of JICA in Fiji

NOTE: Official of the Embassy of Japan may aitend the Joint Committee as observer

Abbreviations: M.P. 1. C. - Ministly of Primary Industiries and Cooperatives

., TS1

TS LM FBERE 7 ¢ ¥ - MOH | DA S SHHEA, DS UROUWHRICH » 7o HAF
st [MEEEE ot TTISGET (2R % ORI & 25 » T b D%, TEH—EKT
A5} & OB SWHNIE & LTl MYREUIE] o—F& L, 7« Y — b AN
EAOHAUER Lo LA LEAD, 74 ¥ —BUFE LTAT 0 Va2 b 25RO
WHERE % E RS AT & & 2 5H A6 B 7o, MEBR—AT LT LTIME L,
POMBRIEE RN LW E IR LA fosd, TNERIGIE & Lic, 272 L. O
53 T OMES A O | 2B B femic b, TS 1 OHICHMER YA Y v ¥
— 23— DRI 2 T SR L 72,

Iy (& ¥ %
Ill. Extension and Training 1f. Extension
1. lmprovement and Synihesis of 1. Demonstration of the im-
extension and training proved technology and im-
me thodology provement of its method at
{1) Development of technical mainly pilot farms
materials 2. lnprovement of field

(2) Establishment of extension
methodology at pilol farm

(3) Establishment of training
methodology

2. Preparation of manual on
technical materials and
methodology for extension
and training

3. Implementation of training

(1) Basic training course

(2) Advance training course

{3) Key-Tarmer training course

(4} Seminar/workshop

extension activities
3. Preparation of field
extension materials in-
cluding extension manuals
IV. Training
I. Improvement of curriculum
2. Preparation of training
materials including
training wanuals
3. Implementation of fraining
{1) Basic trainig
{(2) Advance training
(3) Rey-farmer taining
(1) Seminar/workshop
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Note: The rice technical commitlee will be established under the joint commiitee Lo
undertake {ollowing works:
{1) To formulate the annual technical developmeni plan

(2) To confirm the improved technology for demonstratiion activities at mainly

pilol farmers arca
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RECORD OF DISCUSSIONS ON EXTENSION OF THE PERIOD
BETWEEN THE JAPAN INTERNATIONAL COOPERATION AGENCY AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF FIJI
' ON
TECHNICAL COOPERATION FOR
THE IMPROVEMENT OF RICE CULTIVATION TECHNOLOGY PROJECT IN FIJI

With regard to the recommendations in Joint Evaluation Report
on the Japanese Technical Cooperation for the Improvement of Rice
Cultivation Technology Project in Fiji dated October 6, 1989, the
Resident Representative of the Japan International Cooperation
Ajency (JICA) in Fiji and the authorities concerned of the
Gevernment of Fiji had a series of discussions on extension of the
period of technical cooperation for the Improvement of Rice
Cultivation Technology Project in Fiji {(hereinafter referred to as

"the Project”) based on the record of discussions signed in Suva
on April 18,1985 and it’s amendment signed in Suva on July
21,1988.

As a result of the discussions, both sides agreed to
recommend to their respective governments to extend the period of
technical cooperation for the Project according to the annex as
per attached until April 17, 1993 in order to achieve the
objectives of the Project.

Technical cooperation under this record of discussions will
be implemented according to the articles of attached document in

the previous records of discussions.

Suva, March {1, 1990

- (""7'
-~ 1
Mr. Yoshio Yoshida Mr. John Teaiwa
Resident Representative in Fiji, Permanent Secretary
Japan International Cooperation Ministry of Primary
Agency Industries and Cooperatives



ANNEX
MASTER PLAN
1. Objectives of the Project

The Project will be carried out for the purpose of impro-—
vement of rice cultivation technology with strengthening app—
lied research, extension and training activities, thus

contributing to the increase of rice production in Fiji.
2. Activities of Technical Cooperation
The activities of technical cooperation are as follows.

(1) Applied research to further develop and improve the
system of on—farm level rice cultivation technology

(2) Trials and demonstrations based on the above
mentioned system of technology in the main rice
cultivation areas

(3) Extension activities in the main rice cultivation
areas

(4) Training for extension personnel and key—farmers at

Korcnivia Research Station and Dreketi Agricultural
Station

3. Targets during the extension period
Followings will be considered as targets'of the Project
during the extension period. |
(1) To strengthen technical capability of counterpart
personnel in the field of research, extension and
training
(2} To develop technical manuals on cultivation, field

extension and training

(3) To increase productivity of rice cultivation in pilot
farm areas

I
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ITI. JAPANESE EXPERTS

Team Leader

Coardinator

Experts (1)Agronomy
(2)Agricultural Machinery

(3)Agricultural Extension

(4)Training

Note: Short—term experts may be dispatched when necessity

arises, for smooth implementation of the Project.

IITI. LIST OF EQUIPMENT

1. Eguipment, machinery, instruments, tools, materials and
their spare parts

2. Books and teaching materials including audio—visual aids

3. Fertilizers and agricultural chemicals

4. Vehicles

5. Other necessary machinery and equipment to be mutually

agreed upon

Aﬁzgfiﬁarf“’ ) f 97—



Iv.

LIST OF FIJIAN COUNTERPART AND ADMINISTRATIVE PERSONNEL

1. Head of the Project

2. Project Manager (Director of Research)

3. Counterpart Personnel in the field of:

(1)
(2)
(3)
(4)

Agronomy,
Agricultural Machinery,
Agtricultural Extension and

Training.

Note:For short term experts, suitable counterpart

personnel will be assigned.

4. Administrative Personnel

(1)
(2)
(3)

Administrative Officers
Accounting Officers

Other Necessary Officers

5. Other necessary personnel mutually agreed upon

]
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V. LIST OF LAND, BUILDING AND FACILITIES

1. Land

(1) Fields for experiment and training at Koronivia
Research Station and Dreketi Agricultural Station
(2) Fields for verification and synthesis of rice

cultivation techniques and training at pilot farms

2. Building and facilities

{1) Koronivia Research Station and Dreketi Agricultural
Station

Office

Laboratory

Rooms for training and extension activities
Shed for agricultural machinery

Storehouse for farming materials

H 6 & n o o

Workshop
g. Garage
(3) Accommodation for trainees

(4) Other necessary buildings and facilities to be mutwally

agreed upon
VI. THE JOINT COMMITTEE

1. Functions

A Joint Committee'will meet at least once a year and

whenever necessity arises, and work:

(1) To formulate the Annual Work Plan of the Project in
line with the Tentative Schedule of Implementation
formulated under the framework of this record of
discussions,

(2) To review the overall progress of the technical
cooperation programme as well as the achievements of

the above—-mentioned Annual Work Plan and

/
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(3) To review and exchange Views‘on major issues arising
from or in connection with the technical cooperation
programme ,

2. Composition

(1) Chairman
Permanent Secretary,M.P.I.C.

(2) Co—chairman
Deputy Secretary for Primary Industries, M.P.I.C.

(Head of the Project)

(3) Fijian Side

(a) Director, Research,M.P.I.C. {Project Manager)

(b) Director, Drainage and Irrigation,, M.P.I.C.

(¢) Director, Extension, M.P.I.C.

(d) Principal, Fiji College of Agriculture, M.P.I.C.:

{e) Principal agricultural officer, Training and
Communication,M.P.I.C.

(4) Japanese Side
{a) Team Leader
{b)} Coodinator
(c) Experts
(d) Personnel concerned to be dispatched by JICA if

necessary

(e) Resident Representative of JICA in Fiji

NOTE: Official of the Embassy of Japan may attend the Joint
Committee as observer.

Abbreviations: M.P.I.C. — Ministry of Primary

Industries and Cooperatives

K’
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VII. Organization Chart

¥inistry of Primary Industries and Cooperatives

|

Ext

ension Div Rearch Div

Dranage and
Irrigation Div

JICA 1

|

Joint Committee

ADP ADP
e it PROJECT S
[}

! | Navua pilot Koronivia Rescarch Station Nausori

V| faru pilot farnm

. Experts Counterpart

E C.P personnel (C.P) c.P

1

:

]

' | Tabia Dreketi Apricultural Station Korokad i

v | pilot farm pilot farm

X c.p

' c.p C.P
Cakaudrove Yest Nacuata-Bua

extension D

iv

D&I

Note: The rice technical committee w¥ill be established. under the joint

compnitt

ee to undertake following works:

(1)To formulate the annual technical development plan
{2)To confirm the improved technology for demonstration

Abbreviation:

activities at mainly pilot farmers area

ADP:Agricultural Development Project

D&I:Dra
C.P:Cou

nage and Irrigation Div
nterpart personnel
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iI.

ITI

Provision of Machinery

and Equipment

.Acceptance of Fiji

Personnel for Training in

Japan

YEAR EXTENSION TERM
ITEMS 199¢0.4/19911199211993.4
—Japanese side-
I.Dispatch of Japanese Expert
l1.Long~term assignment
(1) Team Leader e v et i e e >
(2) Agronomy € e e e o >
(3} Agricultural machinery |[<——=-—————mmmo—e————m—— >
(4) Agricultural extension |<———m——mmmmmmm———————— >
(5) Training e ——————— >
{6) Coordinatian € o e ———————— >
2.S5hort—-term assignment € e — >

{several experts each
vear in the field of
soil and fertilizer,and

agricultural econony,

etc)
e e — >
e  —————————— >

{several persons each

year)

yee— )




YEAR ' EXTENSION TERM

ITEMS 1990.4|1991}1992|1993.4

-Fiji side-

I.Assignment of Fiji Counter-
part and Other Personnel
1.Head of the project € i >
2.The project manager € e s

3.Counterpart Personnel

(1) Agraonomy ° € >
(2) Agricultural machinery |<————————mmm——mm———— >
{(3) Agricultural extension |<——mm————mm—- e — >
{4) Training € e e e >
4 .Administrative persaonnel

(1) Administrative officers|<—mm—mor—m——— e >
(2) Accounting officers (e ——————— >
(3) Other necessary € e ————— >

officers

5.0ther necessary persconnel|<—-————————-r————w————- >

II.Provision of Land,
Building and Other

Necessary Facilities

1.Land

{1)Land for experimental L e >
fields

(2)Trial fields Cmm e e >

{3)Land for verification Cmm— i m e e e — >

and synthesis of
techniques

(4)Land for training fields|<-—--———w~—————————=w=== >

'
e — )




YEAR

ITEMS

EXTENSION TERM

1990.4(19911992]1993.4

2.Buildings
{1} Koronivia Research
Station and Dreketi

Agricultural Station

a. 0ffice e e >
Laboratory € ————— >
c. Rooms for training and|<————c—mmomm—mmmmmm e >
extension activities
d. Shed for agricultural [<———————————————————— >
machinery
e. Storehouse for farming|<———=———————————————w— >
f. Workshop e — >
g. Garage € ———— >
{2) Accommodation for e e >
trainees
(3) Other necessary Qo e >
buildings and
facilities
ITII.Allocation of Running € ot e ettt e >
Expenses
-
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Mar.13,1990

The Deputy Secretary
for Primary Industry

and Cooperatives,M.P.I.C.

Dear Mr. V.Nath

We were dispached by the Japan Internaticnal Cooperation Agency
(JICA) from Mar. 5 to Mar. 15, 1990 for the purpose of the
arrangement of the record of discussions on extension of the
period of technical cooperation for the Improvement of Rice
Cultivation Technoleogy Project in Fiji as experts on technical
cooperation, agricultural extension and agronomy respectively.
Here, we would like to ask you to take the following necessary
measures which were mutually understood for the timely

commencement of the technical cooperation of extension pericd.

1l,Smooth preparation and submission of Al Form for the extension
period
l) Long term experts
Team leader
Coordinator
Agronomy
Agricultural Machinery
Agricultural Extension
Training
2) Short Term Expert
Extension Planning (planning of detail annual project

activities in 1990 fiscal year)

2.0fficlal request for the pilot infrastructure improvement - “vks
of Tabia and Korokadi areas through JICA channel.



3.Preparation and submmision of Al Form for assistance of the

detail design survey for intake facility(weir) and main cannal

constructions in Tabia area. which will be made uwnder your

responsibility.

Lastly, we would like to express our appriciation for the kind

cooperation of you and your staff during our stay.

c.c. Embassy of Japan
JICA office in Fiiji

sincerely Yours

Q-éw Ff“\%

= Kaa(m NAGAT v

Expert_on technical

cooperation

{:// %’Mm ol

7
Ydéhio NISHIGIéﬁI
Expert on Agricultural

extension

f;sumgg; 0IZUMI

Expert on Agronomy

for the Improvement-of
Rice Cultivation

Technology Project
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74V -BHEEORS »4FHE (1986-1990) kbW T MKkD9I0%EHB)
FEHBRREL., MBEROBA. MMy REOKMERLE LAWEFENEES D
T&/h, TOHER]1 9B IFIFMEERLIGE6, 160+, EHIEMS. 9324~7
gAML 98B8FIKEERFNRI2, 147 +v, 13, 401~2% - NETOHM
VHHNnlc, BRECODWTIH1983FED3 T%Lb 19895 icid66%ETHEL,
199 0FHTA%XKRAEATVEN, 5+ EHEHOBEL990FIC9 0 BERIETH
LWEBEDLhTWE, S ABFORBCRBEOEEROTEHIAE (., FILRXE (ER)
DEFHREV,

FhugEMiIVanua levulRdhbhedzbsKca6%. Viti
levulehOddahRETI IUMFEEELTHE, EfFHEERIE Main
season (12A-3H)Y <& Off season (4-TRH) K& 25
N, Main season K8A4ABMEEEThTWE, LrLBHALD IR
Off season®2, 5t—-2. 8t ha, Main seasonTi
1. 8t—-2. 5t/ hadt—fKOFff seasonddFFV, HHREATOELEERR
2ED15%ITEL W,

187 9FEHED, YU EEXOFHELLTA Y FADOBESEZSIIO2N T,
KOHBPEE-RLLITH2, TOHI1902FHLpRMEXEETL, 195 0FEHE
CTHREREETHRERIA TV, LOALADOOKIM, 74 2 - AOBEFOEFITL
h, ZOMPURMINMO—RTLIS 1FLOEBUECBANBEDY, TORRIELHM
L 19T 3FICRBARNEEREZ LRSI LI K-, LOL1981FLHOD
WK, BOXRS 1 FHETHKOMEXPTEFTHCUBT I oh. REHBIOWMA., BE
BERoXBE Eoh, 1 985 FErRIAAVEERIGAREZ LRI XS ICME -/,
Ll BMAIMAp AR, EF. ElCLVEBXBoh, EALZTOHBRLTELD
DTCEHEL, FRBEHVRLOBEVWI EN I A2, (H-1)

2 Sol7 POBEA

19854 4H18HKR/DAEHLEHh, WMRRBUFEETALOMRTHLTE
OEMYME., 1 SLOEMUMELRBS iz, TELEZARTI, 1 1E0BKTE,
1GOF=EUHBFERS iz, tSRHM TRIE., BB, MBFR., 30K, R, ¥k
Bic2 T 9EANAYSNtEShi, o—-A AR PAETE, EFL /54Ty b
LY 7M., PRERLAENRHESCHL16. 6EHFMESEAELAL. JhKEKML
T4 -MEHDBYUMBE~DHY Yy —— FOER. HEL LM, HZ, AMFo R
HiEshtc, 2 ATEANGECLIORABALFEO 0 Y=y FHEREMSFL SN, &AL
BHEXfTTbh,

COEIREHOBTHFOAAZREMOBEHERARIREDL SV TH - o

VIEI e bW TRE . LREEEM T, BUBME., HEREE. YRBMATRRER
M. ERMTRYERROBABKVAVEROPre—tes t ZRMELETRT D

BiRERIE®M, 198 6FEASRBBMCRAR/ARE (DMLY, RHUETE. L&
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B BERE) | RIEHEOWEB (MRHR. RO HR. KEHR) oRBRXTbh TV,
THREMSMCRERSEORE (HREREORE) . LEIH. Katkh, FAINESFHE,
MEEOKE (FRYER. SEN, BENKE., SEAKLEEE, BHARRKBECO
NER) FOoHE. XBXTbhi, BXBRKBM TR, BRIBEEOETELERE
WTHE., SRXTHATV, ¥REURMTCRERNRH (54 F. EF4 . #HEWH)
BiSE. BERErmEiER. BEEY (BFR) oXBZEKREShi,. ERFATRAY 2
FhH(AYFaTh, BH) ORISR, HIUWE (X, L&, Key—farmera-
Z). Seminar, WorkshopMEHExIhi,
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12, 000
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9,000
8,000ha

Estinated local production and inport paddy

Total consuaption ---- Local production
50,000
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20, 000 , _
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5,000t ——

=43 -



o
a
(

a1

(ET/8) MBMQ/UWTLE “ (s 1 "g~§ '€) TINELMIRT

[L-01-SZ'5VMEZFMEIH] (70 L

AP E44 M Lagoc pand (1 "2l asriaes
[0E'S-02'CIHEFHHEER | -

(22610 / (E v i

(L'2l-6'6)HEXE®

ERGAVE LAV E-0' I EF NN EE R L L 4 F

[317°82°s13 / 1 B £ &

- VU EFMBEA S LCAEHYU NI HEW

(p*p)0 /1T HZIE

‘BT9B~BENCRIMEL LA S émwﬁm “ﬂ,.mn:%vhmwfn\.utwmm

GET*IN)D /(B Y [97'LIHMO Wy Eod kol

[AB LA ) (161 BEFHPE LA, - A £ 3

(BIPIR MO/ Y [12'r-1 P IWUEERMVAME

(E12l-62 01 WEE RN

ARV L - cR2ZH] [B2'e-01'C)EBMbdy ¢ 50,

(FHRYAH- o RTHE] MEFILRYUARL, ¢7 gL

B BN Y

& b
e
3
T

/& = o @

#0661

S o h &

e, e

HH (dav) EHESA¥UNLLE “INEA
(THENEFEHOTELTOHA) RURHANR T 1K
YIRFUBONE AL OEY -6 Fc
HUXYMENT (2 EHS2) ¥MLanegTAJANNDNIER
(z ey

PHEHE SN HHEUWE ST IEED I HHAHOLL £
HHEHIWHEL VL LNT LA - GEwLBMLNO L] Y-k
(2 F2FILE6T) NAVKNWLBML &4 + A
HEOHWE “yif

2IHSLET) MERBHIRLL4STTIANMLGEd ¥ - ¥
MUY r 24 “LL+ "6 "BOBRTY N

NP3 RBokaThHEY) HHUABYYNSEATL £ £
(FEHFHUWEWOTHO D)

HMUWUAKM T - L e ~0pr 0V ANAWHELC

(UMM EERHTOTZ202) NUABWEIRAH ¢ 7 =
ML ¢ D LM BELA

(HEHIXAI~HHEY) FHWHLAAHIHAT LA -0
UMW HABTFAL A Y -7

HAGHANET

za Filoxz¥XHE -2+ c
P131d "L YHOF "HHoXRYY
HRHMU I LATAC QT4 S

ainiryser waey

ZOAiep

hisReY S < )
THHUIFOHEBE

(B¥C e+ RAHHAEY

‘suYRWEHRO 2
g 2ELGWROY 4 4

#C
#E
=2
&1

0
#9
Hr
e

E:: A
0

#6
&8
#9
E:
#2
#0
Hr
=1
x5
50
= 0
#6
#9

%7
E ]

m M @
L= IR - T -~ - ]
L T o BT B |

= =~ = oo

e O O-N M T W W W W G W oW (]

Lo B - T -~ T -]

mmmmmmmmmmmmmmmm

- o -

—
"""""“Hv—l-—iv—!r—!v—l-—(-—(.—q.—._‘

Wt E o & T oo o

o 8 @ =) HE — 2 F o

HBOL ¢ a0 2FHoY—rnrc 1%

— 44 —



ESE QAT e TR A

Fil- HOREROTR b +-PR2ATIANEY Y "oR A
WHUREN T (T anfeRa b4

MUY SRR

EioNs “wEi

NEcirgilint Farnl |
WERYANETE
L83 Ml B
R
ANTL3CERE
(LRSI IR

b ‘THE ot ¢oL (61 TDIT
WY LORETRINEL O ER LA

b E 45

e

5 DA 1A

L NLYHHERE
LugtiuoyLoe iy

<

MiER-0ITEY Aop pLoLS
i it Y AT ET

KR Suljaae jie}s uopsuRlNy
BUnTERCEC HOSTRJQY

Rhas etk T il B

LieRatTerinsazec
BYSXETGLI04 Br64 L300

WETERrdaY FEAR
Wb ¥ 4

(kay)TifRE

SReBuiMTEC?

IR € 3

B0 e I
HSHEIH R EAco3 0] "FUANRINR
EEka

i el 2

T8 --ab

FUFRANA
| AT A

JRILETCH fesaL- HRa
I5i-v-#0by

| it i
MR HE

HREITE  HEGBET

(¥ G PR E) BEERN ¢TcaL "0E

=4

b 121

G £2200z

Rt

a2
S5t EL



"CHETE IR VRO

st

AN
R R ROT AN 32
AN —— B -0t
WHERORTE H- 412

paH
VIR
EERVEITIREY

UALS - R AT
eI TR - G RRLEVE/TT
(HIEE) R THT SN

TR

Y IR0 Yo l-00 Y SN D-£ LY
R LUABLIFH - S0 5 R OB YRR
WIGLMETES CHHER TN VIR Y
DRYOHTRT ‘PRORERG L3 OB AR aET
TSIy

EioRs ‘W

SIRIER YRR
RELLE bR dds

dex uoTIEEIOJUL
uoryonpoid oIy
3013 puB pass JO SUETINS
ENABY ‘TI0snEy uf dee 105
gl
F(Ro1REHdrn pro1y a0ty
(EEZ) IR
G BB _%5#
(HED 413X

(TSRO oA TelE
<— WNAEOLREE

gi034 ikt SR T A
LHEEUICS e PR E

<— [ ti:d 50 3
RSy

VPR ELIER

TEHTEY IR TN
(STILSAOXREE ¥ THedN
ftes RhiiE]
S/ — HEE FERD
< el T
T IERACRS8

fifshd b 38

F¥ Burjooe

UOISUIT¥a/YIILISAL JUTOL

wmuwcmuw._

F3zownsfosd

2123531 JO 821421 JE24 PIY
Fiepzao 1 romnn

Burjeurpooa jwacdofarap 231y

L ELE R 1] .s:
PULEHERIE (R L f RS
IRTRIReL002
CZHAMD ‘THRTYES- £ 14 (roofElE b4 G TEA b ey )
HARATETA ReRETA
< R L ]
< Ef0eL B Y
NG HLE 1 (63 'O 1 44
FETYONYR 1Y ERORALY
st iz AR
T WLRIE Y-8 30
"WEAREE .Eﬁﬁuﬁﬁ“_
T ENRITHRTOIRLLF BG4 | BYNIE STRREMON fr A0 TR a0
< S/0¥FEO QTR DR
| ESLEGT
< S/OTfORARITE ERE
< S/ORREROUTEOIIEME
ffhEd B 8 shbd Z i

BHKFUE08 o8

BAgaeio) -~y
FASH-£LUPMELLL PV ACERTL 700
LT R ] BIGOEL T

VAT RIZHANRE i
(v-HIE/T

by § 16
LT
(eI BT 0Re L1 24

U BLC ik

A PR gy |
et
LRl

Y6kTohseeday
0 Fea(iTz TR
THETORR LG ¢ L6+ L3200

LG A0 E ) 23

IFTRAELLTS T

a0 Te ol

LG Bt LT
Wkbd T WH9B6 T

=4

SN

= 46 —

1 Eedvesy

HHET

SHE

B



WEIRGLET T
PR RN
T

R TSRO T e 808 1)
it e

FE pLygam
Fr kRt ]

FEH o JNUNETE ST | 2 £

‘HEgReE Behs etk

FEREDICT IR ERRY ERTRED TS

"t ITEFHEECRRT S/0

YVECTHTIRREMS/ N T Ens/X

TR~ T TRNS/0 O INESS

(B4/TH0Z1 9408 "0y ERORYMEIN0Z! )Y

FHEBH08MS/0 A SRIL RIS/ M TRy

RHLSAEED 0 71 3L 1o ]

i#-(79/8 EDEE< (2871 9220 RS/

SFRILERA Y YILTS/OnaEeS/R - TRRE

“LERED(L2/C)RR -4/ LUEE
EHoRs ¥R

S193FE ‘THOPNLE BUYEUBCL IR

$EEeE0E
C-cRREDANTIETE
"RERECEEE Whi BT
‘FRONEE .ﬁﬁa..“—m“_
< [IH§
FEE: s ERRR:NT
T4 b TEDTGT

< B T
"8

SRAVERS 2473001/370 CivE

BEEERITERUCTLL Bt

038 "THd BFHE4 Wiy

REHLLH b

(€30} TENE 2 TR T
TR
i Tt |
VAR LRl RERI
" £107 A AISE
TR LDTRE

(§ TIN50 TR ey

T~ §-LCUN U Lef CERIAEY

e iTik ]

LTI
ST Ey Saau 30Ty

....u.m”_wmmmémaﬁaﬁ_mﬁ

(HXE "Ge=1521-150d
(£4T)%L "BE=1593-21d

FEAeH-£ 1 TR SPYNETVERNTOTY
(ESYIRE-4313 Yit YRR GTI-62-{0HS
(22195 VT 8EET LA 112
AP XOPUTIERE
i YA ER R L]
< S/0 TERENCESZ
BRIy THOHTTNC YRSy
m .
His/0 _||. gmwmv,
< £ BPICHE ERE
“ISEER KT OB 1GT05-TEGRUCA | TS/ X112/ BHOP RTINS

G220

Th - WEREOYRTRRYEN

WTRNS/0 LB,

LEZE YIRAARE0S/NI8 . S/0 98,
WEENRITEHIR

K3 erany iR
{-y-fab EIHEE
FTIRES/0

<

i e

FEITHE

FERS 2RI 1 2 BT AL AT A
13
poyian Jurursil
yyiuamnigsut Aq Bururell
yue(d 2311 yo LI0STY 91511
o yida 113 54 L=y ]
PRI
7L G T -cREE
- TR TR Hor-Teli
Ry SE0IEED WUk

TELELL "l .Q.Snm._._
< ———AEE —
3 o1 i Tty
‘YT ReETReNITINE s day
ER Y
Hat ey

(FE¥=2)REERT
HROCOLITY INFOTALOE "RAL4
<— Hild —

<— i
E-4-4 ERS/0598
HEATHE HELB6T

=8

mERIR

m2nig

BT

=Y
{50 E



A AICNICT¥Y2-YAx00s L L0 N ES
C1T-62- OIS ER2RT S +SThUROE-4C
(CiEL el A i 0 43 £3 EARTRT ST

FRCTEMYT1ERETCy s
‘M

0F i1 EATINIRTOLSNE
.ﬂunuu-m~a-qm-u-m4
"TRIINTARTIZOINTES
ceiYIEIRER

RS E3E FLEER FATEY ] CTRASY T tEFEN 2471

SESNELYCIELR
WEEA(RILINTE
R b EO MR FEELY R 1

LTSRS THEL Y I 4 ] 3
HovifeliRt Ih
CEEPRRS A0S 8 1 ] B 411 ) | FRESNS

BHeRs WA

*37INaas 3012 yRTOLIRy

FEIRrLEas
T¥doys “yion
LEATH E

LBV LR EER] 3 1§ EA 2 P

NAIFOLRY{ ey

FevEny

RYU3YE EikE

B Ei105

INCRADL IR AINOLLLS P aLd
Wk E Y

(RIRYELITINRNTRS
‘A-cARehITIse

(2262187
f §1ixpqia2f0d Jo pragiy
PRIUTRTONNTE k¥ "DRO-f-b71-4
(Ig/8ea/e

1A uaewum#
[§ {rol HAEH G
- cATURTEIatE

e PR32 1111

< PRESTEEN

SofEIR | LELFAH

ERaE £ L1 4 1N
FUORSTRTURENAG S Ry
LUIRFLE 47113 LEEET YL

<

<

NS

FEIRELT AL

L ELEHT R 3

TRERY

LI )¢
Flofigin
‘RUATINET NN

20 B LILEE) LAEESE)

HREEE

INRFTRNERLLS

FHUEHREN

‘JNIst1IEeY [EITERIR) 331X
JIUL'ERE CIEENCELE
LLELRCEY S ET N1y

1i2-

ip) EaIR3tLIng

EX3 427

Buruied] sraglef a3ty L9y
T
doqs.{I0a0a oY NTe A RATURE

LRI LEERTERAIELS
BUOHEIR

FUoRETl

<= AENE —

<-— 1218 —
1UOTIIRT

RUGYRUALIRERER ALY

WHEBTE MNE886T

=Y

1t £3 L]

nwEye

HART

B
2p:idd &=



‘HMFEHTIHNH
LEEHE 4 Bt QLRI $13 2874 ST 300 pE 1) 4

RIRFEEEAFRERY 1D (]

Pt A S ER ELTENEL EEEE PRIPSRATES Fi )

RERYERT ELED O BT E R T |

NEREIELITHEINRITUIER I LR
1R} ok - | 5]

Hsked ¥ ulf

s . s

FPindoysyioy tuonadeuey wlivg

LT ML L
@l (kL) o—1 F o)
R
MW S AO2LVLN L « LLF

ER ]
AVHIMOUnL U bhE
PRARENEICY
PFTRIRIRY

YR
EHOLLLAIANWLT « LLE
BTN

P NS

M AT OBk L L £
PO TOVFLA<OE

BRTXM <ok
(REIT) RReHIY
R OTERY

(WEREAnE)  TINNLYS)
WHHYRIT e P 2 riithh
WEHRHS /0

s £

b5 13 13 |

N
] [ LR
BIRETTENRINcaxlc -2 4

FREPe eI { R ERELEELY
FUCIEITTNGRTERI 404
1733 ) ERL TR 244

<

1 —
T 45
Forite{}
HRondiRes/o

Wk Tt Px6B6T

£

wERE

HHEW

BEET

HE
NEN



K FLEC
R EEl R WA RR T EBNATRRT LR | N TR THA (T TER)
3 290 TEN0 2705 23 L 34 "PETCEHOVIN099EE | ETOTEEETCTH00003RE £04 TONSITEIRTRIT ToSqoRe | EI TP RATIEY | R FERTOR b 47E2h A0+ | 63-086T )  Z¥clliys i
i
A LEE RN ELUL ALY 7ra? WS TRINRE B et ‘eEnT g
ARy P RETRA Y TIANN0eY/ By, | o(FIC0Z4)EEHENS ‘TR (HORIET)
HETENOTA L4 WRCETE FTEY | 22%ahats BU/BALETRRALS BU/BYLIE C ey BU/BVERLA | (DA Y | EatEIRETeEE-2rL | 680861 | WROIU-HIRF
o
R BIRINE b pIRRERLIE s I RIARY Tt RS
T EITRTER RN B Lo b [
iy YEARRY | SRR TRFRY YRR givorieiedaid EL (EEES 15
F £ vl TR L1 R A ] kR (R 5%
POYTRTRVETE HRAaR P42 THTENE | ENRURE VoI 2MeRN | KALGE a0Eiaho: ResX | 06-GBET | ¥uN)¥ReTED
"1E7(0FIR GFIE R/ B0 NI RULY
RIS/ TR
RS0 WHIRE---TELNEe/ ] 92 'TR/E B KRS Biresiaion
iELEEIE (8 H LT E R2alEE 2o e R ) W
EEEYING B biko el T U W% RERONSR NN UTRIRARS | TMNGNH o g rmes @
IR HEEA TTMES/0 /1 RS0 BY0kE ¢ "edYEs g it { Qe )
RZHTE YR IETROLS/K LIBZ0RE AHETIFY 410 | FECEIRATRTACHND TURT | 3 TEOINUIRCETRIONNEEYR | 06-986T | CSHEDIZFRTE
Touot) BptanoIaze iy
CHZIEY ERE R CERY AN ) T
ARG TN R4t
EHa0 2 2T R TR L THETIR TN S Tt s B b
.ﬂuwﬁmzéﬁwﬁm FiMRnERE (EEERY TG A TATEE AT G RE | 98-9861 | I RGE AR
HEORS i Rt $1 73 A C G FE (B k8 H HBEWE B - Y

(#FGTREMEMIENT) BEGH



TSRS R ¢ TR 1 WEEIL YIRS EIEE 1Y gzl € izt
ahy TR YANYED | 1205693 NS ITYRERIFYANE | DU9YEE \hRAnNEOTO e R NLen/Ra0vaR o/ 08N | oo NTE RIGEENT | LTSI RiED -6861 [ MR ILER
e TN T ‘e MCIRE HEIMCRET THegEh an
TEIRCRYEE | HBCXORREIEIERCRYED | cR/3S 0uatiz0N " C0Zd NOFIR TRIETCY I IRETRVTE | T TCHEK WS RTEEEE | DIoTeEK vk RSy | -686T | TEEEhREY
ARG ' 4 (RN Ez
TR | 33 T nE2 YRS ' R “HAEEERETINIEF A4 RGI86T I Wb AREM | EEMCURTIROLERIY | IO fohlLns bk -6861 | {top0¥RcERR
&
ENITERTERES §
T 3EZS/N SE08 0rTR TR S ENINTRO(ANG TR US4 (HS3Y
CLRVRNEIY FIS/02686T ‘SRR CTRRRIRTIERY | PO TAROCICC RN S YT IREES | BRI R | WRNeTiolitaaiqEN | 68-1861 | IRORRER
R4 g Heialy
Kt} 2l SEEFO{YLRIRTRRELY | -CmS/0 PRy th-£ ) UTRRS/R (ThES/0 SRR ‘S ERN R TRRT (53
FEORNLY RS/ RE066T FEER REDITNERS ‘LUIRSLASTRGT edosp 'meLIn SLOTYRLTYE | RSSO O RsERTR | 68-0861 | B iReERd
N T
JAETER g 208D
Y SHTEFLNIEN | RIS 0y TERG € b
TRy )T | 30K DOENES G T | SEVES IR YOI YRR T AR | an SNk T O£ | B3R GERoRRY0TT | 63~196T | ERSRY)TLOTH
AT
SOUTEIRRYMICIERELLS T2 | FaEI R R EAL4 (%
FRLYL L0 F0EIEE 10RIL PRI H IRV ROSE T TR "TIIRT TlE G REE
RO | R SRR WESKIRECTRAS ‘I | BOLAT IERENEO L | YR CTERAINILS 04 T4 | 69-006T | @
WEORS SRENes ¥ ooy ZHAR KL B B WX oW BL



EAE L Ty 3R I s Y

‘IR TR kS
‘T LR WHEEEDEE TRENGEIH ST | TR R L ER
TEER 1 hEieaty MR R R AN CUTACEOIRAT | 135 R RSORTEaY | B IR A0V | 88-L86T kil bt
YRTTO E 2 (B LE-UE0-4 FL)TTINT
TR TERIE- I st o RO WAL T ' (EEHR
THERRE "B eI VBT 1R RUTCUSHN | wo01 {porn THeRVEHY | ISUETR WIHFOHTINE | 86-86F [ (o)FCHRTE
U
TERLENT/39LG
WINLTER )T R
HENRIILT TRWREENG] - LA BINET
HEGLLHENTS T
Ko Ji B N ERRdT/e0E "D | E WAL R - g1 Pt {
PSR ATE | POVREL YHasuey foTgf P ATAROREER TR | I -2 L0 IR TNNE | ORSLY IR avLUtaERIETR | 80-1860 | WH-4L)TEE
‘Feodn-ve ity ERIR ISERTHY Y5
"WERHES YECHR GRNCESR | ARG Sr R EARIEERREY i vhe AR TROETE T
IR R R TRICER] TS TALHONE TREET | ST WA WY | JFDARR TNSEIYOUNELE | 06-986T | BATECIEIRE
U R EEIITIRR [ TRELEREAY
WYRITEYNET T bR i1 ey
G9TNEBYS-E IiFed/BH08 "FHOVRA 6 0 P RRRII0ER VEX ¢ cElH
) SEAEEETIELA e ey IYFIRERCRYE TRITEER TGRS Hs ‘oo I FEERE-1)
SIEARTEERTINIEELES | MGCETEENGR (TI8ES "IeRy-3 | N0Ry/ 1859 (oY/INDPHARYA)PICTIRYITRE ') IVIRGRC02d | RUIVET ‘COZdeaKTRANRR | XOOUCOZ-ETERNTIAY-: | -LB6T| WHeiNOERl?
PREMURNR o = peAs= L) gt 4 B W R BY

HEOHRE



LR Sy
i AT AT AR B LI G E IR S0 1 G REI GRU 1YR)4(13U0LYBPUANTODIT (1Burmas=g§}
TO-$1 RIS AL iR |5 DCERE VR T e ERUIE REEL e I ] SEteRiea f 7 Surput) [ROtuUgRdl | (6-9B6T | RERUAR)IS
(0 TiemR D
LT e FRoJUBMY | Uidn-sof (OFONVEACHTE
RerERannin LR SYRIWATIOVETS | ROESH B SR T TEHL
SHERARr NIRRT | IR e Y S ATHTRTEC IS B THoY REo T 18800553 | By HIwRT Y--usY | ETB ety THEEOETRS | 06-886E ST
FHvIcEE e
R NEER 2L 15HY B n ‘FA0ER ‘0 4pnis dnosd
BYLETE RS (ER) | TR o T V12T EOMZERE R 0L BE:| (x-c3
STFEE GISTOTRRGNT | SNCSR TRe DY WY TEHE | TECEAER e VTR RIS TR0 VIR R T | SETY TEOTN WRORMAR | N WRARONTVE InUReVE | 06-896! | WVE)E{0REY
‘FRoTLCE ERo7e=35vd AN £ FOGET R RVEOT HEeHg el
B EEEE YRRV [ BITINCHAE TN Y SRE FEA LSBT IRION] s TR T Ta8RiT | VARE FHReTETH TRT TeHTIE" (REHE 1%
OO T g K1l IO Wit FERPTETHI Y Y -cOUINIETES BT R | WA FRHTLOEN 0B | WEUHCWEE EEENe) ol | 06-9861 | MOETLCHiE
TREIEECEE i ERUREY YE FuriEn
L1E500 gt § ditet Pl SARFEHE ¥R TR IR eTE] bRk | RUET ERRCEECNe | RN TR I TR 1
E-7 RIENEEESI00HTE SCEAIET Y ERERTNECEATER JEUE v el R | FReivRianga mvecdin | Couyoligita Worsciby | 06-C85I | MELRNRDINER
U {4 TR BT vt |
! FEI RO IR TR IEEY g
TERECENY | WAty B EE YOS SRRy -y il PRI R
BB G M pAEy bt it Fak el 1Y ‘FREIAIFARENTITRCERAY YIS IONYES | TN MBI T IR (8
R e S AR 12 EEMCIER TF UGHUSEY  EECRTRUETONT | o (Lo AYN0IINREY | B fop A gECRERCUINRNE | 88-1861 | LRVEE)IRASTE
WeRs YR URY oo ELARITEE} (A 8 HERE R B8



ET FI L T FESB - GE 4 =]

- - - - - - - drrip[al1}

4 p € T oSk T vI lgulwas

g Z - - 281 ¢ L doysysom

4 < T - TICST £ g8 Y- cg@Yid

z - - - LE L z Y—-cBTHYE

- g 1 - FL L ¥ Y- cHRHTR

TEY6 GEH N

36861 $8861 SLR6Y /eI W Y| BB | REHS Y -cHia

MY - CHARIEYE
il ¥Io(HF ST (-4 DILEE TR
A A e i e ﬁzﬁﬁu_ ¥ N YA et
eNEE TR IRRERE-Z a3 g EUH il FROPEY IINORY | BYOCEE TN mEeRY | 06-8861 ECiE]
THeIITE THORE 1R gt TR E R -caousappe "1 3dogsyon TRV B IR (Y-coaueape
TeE ﬁg.ﬁﬁﬁm:ﬁ-aus_ﬁ CRYTLT Y0y -cadusApR NG THYNONYE W ariRy-c 3R | FRTETHRvoy-cadueApe | THOTEH WEY WEYCIE TRE | 06-686T L1 IE]
st (Aeps
~tqeded yiea *Aspnls ' adnoid

971E | dnoaB ‘dogsy1on “2Yeny { Eerder 1o v TR T JdnogsyIon)
reyiniRcekE ERRERE0Y | BL1PHRAAY T 20T PR SURIGER HEB VYIETEECHTE | TN 0N HRCIE! AR R | Mk TECYNYR WHAONEE | 06-886T 8y
HXORG YR RE woym SIS ikt @ B BEEE BN &6



G

7 14 ¥ — B R SR

Table-1 Estimated cultivation area, production,
yield, importation, consumption and self-
sufficiency of rice during 1961-1986

Table-2 Rice production in Fiji-1985

Table-3 Rice production in Fiji-1990(Annual target)

Table-4 FK/KHOEM I EMRE. SR

Table-b FEMEH O/EFT I ERE. NHEE

Table-6 EBIHMLXFIO/EM U EE. NE=

Table-7T 2fEffmEE. R

Table-8 Target of yield per unit arer(t/ha paddy)

Fig-1 Climatic environment of Viti Levu and Vanua

Levu



Table~1 Esttimated cultivation area,

production, yield,
importation,

consunption.and self-sufficiency of
rice during 1961-1986

Fathentnl Eatbeted Tegorta Totsl
“Tuar Cult bt lon hetrgs  Local Padly Faulvalent Estieabed Ieport Ieportsd Fall=sulllctrrey Memarks
Y17 Tisld  Yroduetion Paddy Iakly vaius volua
Corenmption
ha towweha tannan tonnas  Tonnes ciry oL rnan X
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1313 L11) 1.1y 14228 17834 3iTAD 1.6 n © A3 ¥  Food
1966 LI 1.7y 1126 13937 1A18) 1.3 106 51 1972
19867 Mz 1,48 14z R TETTIN 11} 1.3 118 st "

1954 o110, 1.74 11600 8156 23283 1.1 t4? & »

-

:sn oo 1.1 11340 10855 27995 .l..'- 144 7] m:m;
o 1078y 1.08 20010 EY IS B TTITY 1.1 (31 E -

111 L3 31} 1.94 1772 15368 denr 1.8 s 33 "

1912 syia 1.9 mnn 13855 © 3327 1.3 L1 51 "

1973 LU ] (R 1] 13940 212313 AmAEL 1.6° 139 & 1373
1914 1910 1% 1ns 10845 A7 3.5 160 43 1974
1973 101%0 1.13 22961 171914 40923 LYS 233 L3 1973
e L1171 1,23 N304 17357 384 3.4 194 sk 1976
17 sam2 1.m 171988 2310) ALY 3.3 129 A3 1977
1918 Mz L e 23029 39y 5.0 240 4 1978
1y LR H] 1.9y 18117 24352 AI1AY 5.9 ain 4] 1372
190 snan 1.9% 17844 21073 a9y (%] M 4 Lan

m niny 1. 12 FEL T THTY S 1.4 Ny i 13
1981 354 112 1392 3228 A28 LR 174 I o

(LL}] (131N 1.81 ta160 1734 &IR1? 7.3 274 17 " Drouht
i 104k .13 2346 1063 A29al $.1 198 71 "

1933 11653 .1 1514 w20k, kAR 3. 1 n "

1984 e 1,12 Ny 21890  A6909 6.1 289 51 1587

Convarelon [ectorst One tom of peddy squivalent = N.TA tonnes of Arown Rice.

0,68 tonnse ol Folished Ricm.
N,68 tonnue of NP3 Rice.

Firures In the Aemarks colusn show ths year for the annusl repott of Hintstry of Pelmary Industelas which the table wer

peoparad In confarmtiy tu, Mfavever, the dats listed for the yest of 1988 was quoted Ezom the Work Promrsmme 1987,
Nesinase snd Leclgatlon Uivieton (1947),



Table-2 Rice

production in Fiji-1985

€}, Annuel gasgaet  (Malf-sutfloclency 601)
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Y e oo 1o e | Yomes In [Y; Y e
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% -1 03 2.4h 1416 7 o0 -8 |l s sont
Totsl 10094 1,13 . 3% 19y 2,50 g oy 1. amhae
(1} Anousl Achicvemantis {3A30-pulfliclercy 80.33)
ha /e tores ] t/hae tommy hn t/ha  towes
Wat Central 1318 2.6 K391 LI P B T 1 JiA 237 AIn
Rslnled [ Meateen |71 }] 1L 2248 - i - traz 101 3166
hry Morchegn 131 2,10 10 0% 230 251 5260 2an 11sss
-1 TR T ) 247 mm lide o 3 TAoes
. 0 +
Central  Kews Ito .31 |18 A0 12,23 1002 810 ' d.a0 1ns
Havua " 1.83 1354 ws 282 403 3,23 e39
Irrigated 1.8.-T 402 2.4 im0 LTI 7. LR £1.F) 1) .91 197
Yorelwen®  Drakart .
I8 1 1.5y | 438 130 00 LH J68 2,00 032
qu;
torutal 18 .10 | 4% 2.4 o 3 19 70
8.3.-T. 115 233 bam 05 133 0h 400 3785 Moz
) 8. ~1 01 1,47 ilsas 11 % 2000 ‘Tl 186, Jige
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Table-3 Rice production in Fiji-1990(Annual target)

BATN SEASON OFF-SEASON TOTAL
LAl D1V131CH/bLSTAICT . . . Cultive Aver.
R A T | S gl e | SR B U
ha tila toven ha tiha  tomes ha t/ha o
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N, Foros, East 830 - 1930 &30 " 121 1300 ¥ a1
NP, Yermm L] " (1 10 " 10 13 - (kL)
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Consg., Consolidetsd Agriculture (P138) Ltdy Irr., Irrigationg YPro)., Projeet

* 1 A Yrvgrame lor Puture Developwsnt ol Aes Industry, MApricultursl Comscdities Cowmlites, July )935.



—Table-4  FOKIDOERT MR, NG

PEGHITL (ha) ) fis it (L B R (L/ha)
Hi W | e
y=Z|y—v D YT ¢ vyl b
1983 2, 507 811 3, 318 6, 368 1,782 | 8, 150 2.54 2.19 2. 46
o tiH
1988 3. 067 932 3.999 8,220 2,603 10,823 2. 68 2.79 2. 11
1983 3,558 - 3, b58 4, 989 -1 4,989 1. 40 - 1. 40
A il
1988 4, 840 106 4,946 1 11,411 2661 11,677 2. 36 2.51 2. 306
1983 1, 04b - 1, 045 110 - 110 0. 11 - 0. 11
[} i
1988 2,511 - 2,511 4, 763 -1 4,763 1.90 - 1.90

Table-5  AEBEMOIERHF AT, IXHEHIL

{E(TIET (ha) X R i (D B (t/ha)

A oA I 7 A oA vF 7
=R —=Z =AW=

Mo | K

=gl

. A A4 Lk 7 i
-‘/l_

Y—Rv|y—xy| P

=it
3

1983 365 365 730 1,078} 1,248 | 2,326 2.95 3.42 3.19

85 S
1938 315 399 774 576 1 1,270 ) 1,846 1.54 3.18 2,39
1983 131 142 273 325 260 585 2.48 1. 83 2, 14
At il

1938 115 436 | 1,171 | 1,898 | 1,140 3,038 2.65 2.50 2.58

) 19835, il - v F U THIR, AN vy S o K
LOBBAE, thffll « L7, + 7 THUK, U : v 5 4 TRUU, 094 00k v 5 K



Table-6  MUBHUMX O fET i, I (LI884E)

w {EGITHEL (ha) I A ik () oo X (t/ha)
B RS PRSI P N I N T R o
Pt P &7 L 4 e S

1983 2, 8721 1,176 4,048| 7,446} 3,030} 10,476 2,58 2.58 .59

1988 3,442 1,331 4,773 8796 3,873 12,669 2. 56 2.91 2.065

1983 3,689 142 | 3,831 | 5, 314 2601 5,574 1. 44 1.83 1. 45

i i
1988] 5, 555 5621 6,117 13,309 1,406| 14,715{ 2,400 2.50; 2.4l
1983] 1,045 =] 1,045 110 - 1o} 0.1 - 01
7y s
1988| 2,511 -{ 2511 4,763 -1 4,763 1.90 -1 1.90

Table-7  SAEfHTUnEl. IFER  (1988%F)

" x BREVEGEY LT (1) HulR (Lt ha)
L 9| 274| 23| s67| 397] 87| L2814 1.45| 3.03| 226
v TWaigova§ s2|  ss| 17| 13| er| eso| ves| 340 27
" jiChifesef 9| s1| 10| 76| 196| 22| 55| 3.81| 272
L. 1) 183] 12| 308| 484 312| 79| 64| 250| 258
® )y s, m| 1| 05| 30| 415 262| 73| 2ad| 250| 246
MEREE 16 3 9{ 39 g| ar| 2a1| 26| 2
awavse | 31| 23| 44| 00| 558 1,458 | 280 | 2.50| 2.068




Table-8 Target of yield per unit area(t/ha paddy)

Cropping type #
Land Division

M.”S 0,75
. A-1 A-2
Central 30 3.0
_ B-1 B-2

Rainled Dry & Wet| Western 25
T C-1 c-2
Northern 3.0 2.0
_ p-1 D-2
Central 35 40
Irrigated — =
Northern 3.5 4.0

% M/S and 0/S are referred to Main-season and OFF-season, respectively.
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The material in this booklet has been put together for those who are
interested to learn about National Rice Week and about various aspects
of rice development in Fiji. Under its Development Plan Nine,
Government has accorded top priority to rice development. And,
National Rice Week celebrations annually around mid-January,
throughout the rice growing areas is a promotional campaign by the
people and government to promote rice production in the country.

Mohammed Umar
Author



WHAT IS NATIONAL RICE WEEK ?

The idea to celebrate National
Rive Week in Fiji was intro-
duced by the Prime Minister,
Hon. Ri Sir Kamisese Maraalter
his visit 10 South Koreu in 1978
where he saw o similar event.

The objective ol National Rice
Week celebrations is 1o promote
rice production in Fiji by in-
volving the people with govern-
ment through a national cam-
paign.

Rice being an important food
crop is consumed by all com-
munities in Fiji.

Its expansion is scen as a
major step forward towards in-
creasing food  self-sulTiciency
and in creating economic
activity.

Rice expansion is also scen as
an opportunity by the govern-
ment 1o assist rural farm families
in their social and economic
growth and in generating em-
ployment lor rural labour, par-
ticularly the school leavers,

The first National Rice Week
was launched in January 1983
during the main rice planting
season. It was a government in-
itiated effort to promote rice
production. Some 18 Centres
tiroughout Fiji celebrated the
event that yeiar in which over
4000 people participated.

This national campaign de-

signed to inform and educate the
public ol the importance of
growing more rice received over-
whelming support from the mass
media. Radio and the news-
papers played a significant role
in attracting public attention
and support.

Since the success in 1983, the
National Rice Week has become
animportant annualevent in the
calendar ol activitics of this
nation. In the last six years over
31,000 people participated at
109 celebration centres in the
rice growing areas of Fiji, The
assistance from the business
community also has been in-
creasing during this period,

Agricultural firms dealing
with chemicals, fertilizers, farm
equipment and machinery have
now become very much a part of

the National Rice Week promo-
tional team. Their exhibits have
attracted large audicnces at the

celebration centres,

v L nE e

The activities at a typical cel-
ebration centre consists of an
address by a prominent person
(usually a Government Minister,
a Member of Parliament, a Re-
ligious Leader, a Senior Govern-
ment Official or an Ambassa-
dar) followed by the ceremonial
rice planting in which the chiel
guest joins the community in
planting rice in the field.

Following this the chiel guest
visits displays put up by several
participating organisations
including government depari-
ments. Farmers and school
children also take advantage of
these educational displays on
rice which show various aspects




of rice cultivation and techno-
logy. Live specimen of inseet
pests. diseases and new varieties
ol rice are alse displayed o help
farmers understand the progress
that is being made in rice re-
search. Farmers are also pro-
vided with rice pumphlets and
other handouts printed in Eng-
Fish, Fijian and Hindustani lan-
gliiges as ke home relerence
materiad which explain in simple
tarm all about rice cultivation,

Adter lunch all tarmers gaiher
for an open discussion session.
Hlere they are given upportunity
to usk ¢uestions on rice culti-
vation and  on government
polivies on rice development.
Politicians, advisors, researchers
and other officials present at the
centre answer Lirmers questions
amd assist with esplanations.

The 1989 Nutional Rice Week
will be celebrated  between
January  16-200 a0 14 Centres
throughout Fiji. There will be 7
centres in the Naorthern, 4 in
Central and 3 in the Western
Division. The Theme lor 1989
N.R.W. is “Grow More Rice
Help Ourselves™.

- ORIGIN AND SOME

FACTS ON RICE

Rice is a semi-aguatic cereal
which originated in the tropics,
where vast arcas of Mat, low
fying land are Nooded annuaily

during monsoon scuson, Except
for taro, rice is the only other
major food crop that cun grow
with its roots under water.

Rice is an annual grass which

belongs to the genus Qryza. Of

the wild species now known the
most likely ancestor ol modern
rice is Oryza pereanis, which is
widely distributed throughout
the tropics.

There ure sbout 25 species of

*Oryza’ but the Asiun rice
*Oryza sativa’ and African rice
Oryza ulaberima produce
priactically all rice in the world,

Rice was known in China by
3,000 B.C. Archacological
cvidence from Thailand

however, shows that rice was
known tfrom the peried about
5000 B.C. It reached Europe
about the same time. It was
introduced 1o the  American
colonies in 1647,

It is believed that the
domestivation of *Oryza sativa’
probably by women hegan in
Asia over 7000 years ago. 'Qryza
glaberima® was domesticated in
West Alrici some 4000 yvears
ago. The importance of this rice
is replaced by modern varicties
of *Oryza sativa.’

Oryza  sutiva has  three
ecogeographic races — indicu,
sinica and bulu types, Indica
types were orginally confined to
the humid tropics. and siniva
types (also known as japonica
and keng rices) to the
subtropical and temperate
regions. The bulu rices {also
called javonicu) Nourished in
Indonesia.

Rice is so closely connected
with the religious customs and
traditions of the people ot the
tropics, that it must have been
considered their most important
crop. It is interesting also that
young couples after their
wedding ceremony in Eurepe.
North America and Asia are
showered with  rice. This
symbolizes fertility.



The significance of rice is
shown by the fact that the

emperor  of Japun  himself

participates in the rice harvestin
the imperial paddy lield of the
palace.

In Sri Lanka, the astrologers
are consulted to select an
suspicious time and date to open
the rice season. Usually the
President of Sri Lanka
imiugurates the occasion by
ploughing an especially
prepared paddy leld using a
silver plough and  decorated
bulfaloes. Many people gather
to mark this occasion, called
“Wapmagul Uthsavaya”

The period when rice was
introduced into Fiji is not clear.
It is however, belicved to be
during the late 1800°s. Records
indicate that small areas of rice
were planted  with traditional
varicties in the early 1900°s. But
this area increased to cover
15000 ha by the 1950 as rice
was the most important crop at
that time. However, as sugur
cane gained prominence, rice
cultivaition was allected
resulting in significant reduction
in area planted.

By the late 960 rice area
stubilized to around 9,000 ha
planted vach year producing
around 20,000 tonnes ol paddy.
This has been the trend for the
moslt part ol the 1970°s and early
‘80’s. During this period Fiji
continued to import about the
same  quantity as it was
producing.

Since 984, however,
significant  increase in  rice
production has been recorded.
Environmental determinants,
especially water availability and
drainage which are the major
constraints to rice production
have been addressed by
government in major rice
growing arcas. In addition, the
release to farmers of high
yielding rice varicties, input
subsidies and land improve-
ments under the Agricultural
Development  Project in  the
Central Division and other rice
growing areas have also
contributed to the increase.

It now appears possible to
maintain rice production at an
increasing level cach year
provided there is a continuous
supply of sufficient water
throughout its growing period,
But due to Fiji's marked dry and
wet  season, that off-season
preduction has always been
difficult outside the irrigation
schemes. Dryland rice varieties
which are non-photo seositive
are being encouraged [lor
planting during the olf-scason.
In the mean time government is
working on i number of rice
schemes to provide water to
furmers (o grow rice during the
off-scason,

Tt should also be noted that
raintull in Fiji had been erraticin
the last couple of years. The
rainy season has cither been
excessively wet or dry causing
severe damage o the growing
crop through flooding, siltution
and drought respectively, Aswel
land rice is grown mainly in the
flood plains and low lying areas,
losses through Mooding have
been severe and almost regular
during this period. This factor
alone contributed significantly
towards a drop in total
production in  periods which
otherwise would have been
record years Tor rice,

IMPORTANCE OF

Rice is the most important

world, It is the staple food for
more than two billion people in
Asin, and for millions of people
in Africa and Latin America.
For millions of people, rice
pruvides more than four-fifths
of the total diet, It is estimated
that over five million tonnes of
rice are needed a year just to
keep pace with population
prowlh,

The FAOQ lists | 2 countries as
producers ol rice, but the output
of the 17 leaders accounts for 97
percent of world production.
Even more striking is the lact
that countries of South and East
Asia dccount for 91 percent ol
world production. Per capita
rice consumption in most Asian
countrics exceeds 100kg o year,
which is twice the consumption
of wheat, the sccond most
important food crop.

In contrast, per capitit rice
consumption is generally less
than 10kg a year in most ol the
developed world. In Fiji, the
estimated annual  per  capita
consumption of rice is abow
62kp. But this figure could be
higher il there is a reduction in
the consumption ol sharp, and
flour and root crops.

Rice is now harvested from
about 143 million heetares -over
10 percent of the worid's arable
land. Total production is aboul
372 million tonnes of paddy
yielding about 245 million
tonnes of milled rice,




SENSITIVITY TO

DAY LENGTH

Rice is very semsitive to
duylenpth, The difference in
daylength  of less than 40
minutes would alfect not only
MNowering but several other
developmental processes in the
plant. Rice is generally
considered i short daylength
phant,

Some  varieties of  rice,
includding  some of the new
varictics currently being
rescarched in Fiji are relatively
insensitive 1o davlength, These
vitrieties are sometimes referred
to as non-scusonal, They can be
grown at any time of the year
and may also be grown al
dillerent latitudes without any
lMowering problems, Such
varietics  are  usually more
superior in vield and  other
desirable characteristics.

Despile these superior
qualities, the majority of farmers
in Fiji are still cultivating
traditional wvarietics which are
highly sensitive to davlength and
usually yield tess than the newer
varieties. There are. many
reasons for this but the impor-
tant ones would appear to relate
10 the highly subsistence nature
of the crop as well as the ability
of these varieties W perform reit-
sonably well in the absence of
fertilizer and pesticides.

In addition, farmers in some
areas prefer the taste and are
more  lamiliar with  the
technologies of growing
traditional  varieties thun  the
high yielding improved varieties,
There is also no diflerence in the
price paid for different varieties
of rice paddy. Perliaps lor these
reasons lso, larmers do not
readily aceept the . adoption ol
the superior improved varictics.

USES

Rice isone cereal which canbe
taken directly fram the threshing
floor to the cooking pot without
any further processing. All the

other cereals have to be ground
or cracked or processed in some
wiy before they can be used as
human feeds,

Rice has otherusesin foods. It
is used in the manufacture of
wine and beer, 1t is used for
making starch. Rice powder is 4
cosmetic base, The hulls are
burnt as Mfuel and are also used in
buidling materials and in the
making ol [urfural, a raw
material in the plastic industry.
Rice struw can be used a#s an
animal feed., It s used for
baskets, mats and lor building
pUrposes.

CHEMICAL

COMPOSITION

Although rice is the staple
food for millions of people, it is
not a complete food. It islowin
protein, in some essential amino
acids, minerals and vitamins, It
is particulurly low in calcium
and vitamin A - the vitamin
found in vegetables and [ruits,

The nutritional value of rice
depends on how il is processed,
that is, onhow much of the outer
coat is removed, Highly polished
rice is less nutritious than brown
rice. Table I shows the detailed
nutritive value of rice In its
virious forms.

Note that the protein content
is reduced in polishing. Note

also that the fat, ash, fibre and
the thiamin contents are reduced
considerably. For storage
purposes brown rice is more
attractive to insects than while
rice. It does not have the keeping
qualities of white rice because of
its fat content,

CULTURE

Despite  its  origin  in the
tropics, rice can now be
cultivated under diverse
conditions. Unlike other cereals,
rice can grow and yield better
under controlled water
conditions.

Classilication ol rice in terms
of water regimes and  soil
condiitons is important as this
would enable us to undersiand
the varictal requirements and
crop production practices, Five
water  regimes  are  penerally
known and 1hese are: irrigated,
rainfed shallow. deep water, up-
upland and tidal wet land. In
Fiji, the common ones are the
rainfed shallow, irrigated and
upland,

The rice plant hasa number ol
other interesting {eannres which
would make interesting reading
for those who are interesied in
the subject.

Rice research is being carried
out on various production
problems with an objective to




lind better varicties and
management practices suitable
to local conditions. Asa resultol’
this research, sudable varictics
topether with” a  package of
management  practices  have
been released to the farmers.
Rescarch strategies cambine
modification of the crop to it
the environment through rice
breeding rather than by
modifying the environment to fil
the crap through cultural
practices,

RICE VARIETIES

As indicated earlier, the two
main tvpes ol rice are known as
indica’ and ‘japonica’. As a

general rule, the indica types are

grown near the equator. They
are usually very tall varities and
have longer grains than the
japonica types. Stems tend to be
weak. Thus, il they are given
extra nitrogenous fertilizer they
get even taller and tend to fall
over. Eating quality of indica
type is usually better than
juponica types.

The japonici types have shor-
ter and ‘stronger stems. Yields
are higher, but the taste is not
widely accepted by many people.
A very important feature of the
indica types is seed dormancy.
Dormancy prevents the germi-
nation of the seed until a certain
period of time had elapsed after

its formation. Had it not been
for this dormancy charac-
teristic, the seed would sprout
while still in the panicle if there
was a period of warm humid
weather,

Cooking quality ol rice is a
very important characteristic.
The stickiness of rice is in-
(luenced by the amyslose con-
tent of the starch in the en-
dosperm. High amylose rice
cooks dry and fluffy, while low
amylose rice is moist-and sticky
when cooked, The ‘japoni-
e’ types are the sticky ones,
Four distinct technological
innovations have occurred in the
varieties developed by Interna-
tional Rice Research Institute
(IRRD) in the last 20 years, The
first is the capacity to utilize
fertilizer effectively and to
flower and set seed during any

season of the year regardless of

the daylength, The sccond in-
novation is broad-spectrum in-
sect and disease resistance. The
third innovation was the devel-
opment of [ast-growing varictics
that also have multiple resist-
ance to diseases and insects, high
yield potential, and excellent
grain quality. And the fourth
arca where considerable pro-
gress has been made is in the
development of improved
varicties adapted to unfavour-
able rice environments. Greater
emphasis is being placed on
building to tolerance to various

physical factors (drought,
Moods, low temperature) and
physiochemical factors (e.g. acid
sulphate soils, suline soils),
mineril deficiencies and
toxicities.

The Rice Reseinrch station at
Koroniva works very closcly
with IRRI in the varictal im-
provement eftorl. A number of
improved rice varieties released
in Fiji have been developed
through the assistance and co-
operition [rom IRRL

In recent years the Minisury of
Primary Industrics has made sig-
nificant strides in rice research.
Research has bred a vaviety of
rice which took some 10 years Lo
develop and has u tremendous
yicld potential. In about 10
days ‘Uttam’ yiekds upto 5
tonnes per hectare per seison
compared to the traditional var-
iety which will produce only 2.5
tonnes per hectare,

It can be grown Lwice a year
and has a potential of produc-
ing upto 10 tonnes per hectare
from the same piece ol land.
With traditional varietics only
one crop can be harvested ina
year. Therefore, with the use of
the high yielding “Uttam® var-
itly substantial increuse in rice
production can be achieved,

*Uttam® has other desirible
characteristics. The grain is at-
tractive in appearance and has
very good milling and cooking
qualities. In many ways it is
equal 10 or even superior than
the imported rice. In addition, it
has a higher protcin conltent
(10.4) compured to other var-
ieties (7%).

For dryland rice farming, par-
ticularly in the cane arcas, the
Ministry has bred an carly var-
iety named ‘Maleka’. It takes
about 90 to 100 days 1o mature
and it is also high yielding,
‘Muleka® yields up 1o 4 tonnes
per hectare whereas the tradi-
tional varicty *Saraya® (3
maonths) yieldsup to 2 tonnes per
hectare. The twe new varicties
have been widely distributed to
farmers through the extension
servicés of the Ministry. A



number of other improved
varictics bred and selected at the
Koronivia Research Station are
in the final stages of testing.
The most recently released
variety is called Deepak, Decpak
was developed locally by cross-
ing a well adapled traditional
variety Lalka Motka with IR66!
~— an improved line introduced
from Internatiopal Rice
Research Institute, Deepak was
released, to farmers in 1986,

This variety is very high yield-
ing, photoperiod non-sensitive
(i.e, will grow and produce suc-
cessfully in both the main sea-
son and off season) matures
carly, deep rooted and well

rice farmers will be called upan
to work a bit harder and pro-
duce more tice, — cnough 1o
feed the whole nation. Fiji has
sufficient land resources to grow
rice for its needs. In addition,
high yielding improved varictics
which can be grown throughout
the year are also available 10
furmers. Opportunities for far-
mers to intensify and expand
production are now availabje
under planned projects in the
main rice growing areas.

Total consumption of rice in
Fiji has been fluctuating over the
years, But present indications
suggest that an upward trend
could be expected. Table [l gives
the details,

TABLE 11
RICE PRODUCTION, IMPORTS AND CONSUMPTION
IN PADDY EQUIVALENT

ada pte d to local soil Yeur Domestic Imports Total Consumplicn
M ) H ¥ . 1 . 1133 13l
conditions. Dcupuk has also !rffduclmn {Tonnes) Consumption er.Capu.h
" (Tonnes) {Tonnes) Ky/yr
performed  well under wvery
adverse soil conditions, such as
¢ “"f“; \ !Li( nd “l ns, such as, 1981 16,972 21,597 38,569 6!
in acid suiphate, low pi and 1982 20,302 122 3352 61
constal saline soils where other 1983 16,160 37,517 43677 67
varieties have pot pcrformcd 1984 23,06 20,0695 12944 62
well. 1985 27400 16,492 13492 62
. . 1986 2,219 22,680 6,419 6h
})m. 10 ity dwarf nature and 19%7 33477 22,30 35,707 o
thick stem, Deepuk is resistant 1955+ 32,0000 16,484 8,484 o7

to lodging. lis high dllering
ability contributes greatly Lo
wards its vield potential,

Deepak s a fong-grained rice,
On milling the grains look trans-
lucent and are very altractive in
appearance. I cooks very well
giving & moist und {riable rice
well liked by the consumers.

For dryland rice production,
research seientists w1 Koronivia
have developed some promising
lines which have been tested on
larmers fields in various parts ol
Fiji. Resuits obtained so lar
appedr very encouraging,

RICE

CONSUMPTION

The census figures of 1986
indicate that the population of
Fiji has reached 715000, And
by the turn of the century, it
will reach one million. This
means that in order to fecd this
growing population more food
will have to be grown. Rice
seems to be the main choice of
our people at present,

It is clear, therefore that our

* Estimate up 1o December 1988

DOMESTIC

PRODUCTION

Except for the. early 1950's,
the domestic rice production has
not been spectacular. However,
in the last five years the area
planted has beenincrensing. The
total local production was signi-
icant in the last three years. And
has been spectacular in 1988,

It is also encouraging 1o note
that the average yield per hec-
lare has also gone up during this
period. With the adoption of
improved varieties by farmers,
the potential to further improve
productivity in futare Jooks very
promising. The 1985 level of
production looks very encourag-
ing and is the highest since 1970.
Theachievement was due largely
through a very strong support by
government to push local rice
production. Details are given
in Table 11I. The severe decline
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in the 1983 level of production
was due 1o the elfects of cyclone
*Oscar’ and the drought. Since
1980, almost every year lacal rice
production has been alfected by
natural disasiers, Whilst very
little can be done o prevent
cvclenes, the dredging of Rewa
and Navua rivers has sipnifi-
cantly reduced the incidence of
Nooding in these predominant
rice growing areas, The rice
irrfgation schemes now being de-
veloped in various parts of Fiji
should help overcome the
drought problemt and provide
water for off-season rice plant-
ing. Although a record area of
rice was planted in 1987, the
production and yicld was se-
verely alfected by the prolonged
drought — The worst on record.

But local rice production in
1988 is expected to reach an all
time record since the independe-
nce in 1970, Anestimated 32,000
tonnes of paddyisexpected to be



produced on, 15,500 hectares by
some 13,300 farmers.

This would make Fiji about
66% self sufticient in rice. The
target under DP9 is to achicve
90% self-sulficiency by 1990,

WEED PROBIL.I'M IN

RICE

The rice field is a reservior of
viable, adaptable weed seed. It is
estimated  that more than 80
million weed seeds may be pres-
ent in a given hectare ol land
within a soil depth of 15 em.
These sceds germinute, survive,
Nourish and pose severe com-
petition with rice ol light, space,
moisture, and nutrients. About
350 species of weeds infest rice
fields but only 20 of these are
known to occur in Fiji.
Competition  begins  when
crop and weeds grow in ciose
proximity to one another and
and when supply of any
necessary  growth factor falls
below the demands of both,
Weeds, by virtue of their wider
aduptability and faster growth,
can, unless stopped, dominate
the crops habitat and reduce the
productive potential of rice,
Traditional rice varicties are
better able to compete with
weeds due to their extensive root
system on o large volume of soil.
Their vigorous growth habit
tends to shade most weeds out.
This is perhaps one reason
why our local farmers prefer to
grow traditional rice varieties.
The improved varicties are
short statured and due to their
erect nature of feaf arrangement,
allow more light to pass through
the leaf canopy encouraging the
weed growth as well,
Unless weeds are controlled,
there is the potential for sub-
stantial yield reduction in im-
proved varieties,
Grass weeds compete primarily
for mineral nutrients and soil
water.' They have an extensive
fibrous root system. Scdges,
pose similar competition as
grasses but due to their surface
feeding root system, they
obstruct the flow of nutrients to
crop roots.

The decp-rooted broadleaf
weeds exert less competition lor
nutrients with rice, However,
their wide and thick leaves prow
above rice plants and shade
them. Due to lack of light, the
food assimilation by rice plants
is adversely alfected.

Weeds cun be controlled by
mechanical, cultural and chemi-
cal meuns. Under wetland con-
ditions. where rice is trans-
planted in well cultivated land,
weed problem is tess severe than
under plant canditiens. Where
farn labour is available and rice
is grown s a subsistence crop, it
is preferable to control weeds
through cultural and mechanical
means. For commercial rice pro-
duction chemical weed control
would be more efficient, time
saving and cheap.

A number of herbicides are now
available in local stores dealing
with agricultural chemicals,
These herbicides are selective in
that they can be applied o
control ecither grass or broad-
leat weeds. Cure however,
should be taken to apply the
correct dosage and at a tolerant
growth stage to prevent injury to
rice crop. Safety precautions
should also be lollowed in deal-
ing with chemicals.

PESTS AND

DISEASES

Insects arc more destructive in
rice culture than in any other
cereals. Some 70 insect species
are considered pests of rice, O
these, 20 are of major import-
ance. Fiji is relatively free of
many serious rice pests. There
are only 16 recognised ones here.
And only five of these are con-
sidered as major pests.

The Research Division is con-
tinually scarching for the best
ways and means of controlling
insect pests. Several chemicals
tested and found to be effective
against rice pests have been re-
commended to the f{armers,
Work is now in progress on the
biclogical control of leaf rollers.
Parasites  for this work have
been obtained from the National
Biological Control Institute in
8

Bangkok and arc being mass
produced at Koronivia, These
natural enemies will be released
at the appropriate time. In the
meantime, the insecticide carbo-
ryl is being used to control leaf
rollers.

Plam hoppers also alieet rice
vields il not controlled it the
right time. Some of the newly
released rice varicties are toler-
ant to plant hoppers. But the
time al planting and good water
management can reduce the in-
cidence of plant hoppers, Entol-
mologists  at Karonivia are
working towards the Integrated
Pest Management technigue 1o
contral most rice pests,

The outbreak ol army worm
usually lollows heavy ain and
ffooding. The damage 10 rice
crop from this pest can be seri-
ous if not controlled immediate-
}y. The loss is severe in maturing
crap as it cuts ofl’ the rice
panicles, The chemicals MIPC
and Trichlorotorm are eftective
against army worm. To obtain
good control of rice pests, the
larmers should ensure that the
chemical is mixed properly,
sprayed at the right time using
the correct spraying technigue.

Discuses also cause serious
losses, However, Fijiis relatively
free of scrious rice discases. The
witri, humid conditions and the
year round availability of host
plants, give pathogens ideal con-
ditions Tor muliplying and
spreading. The Brown Leal Spot
and Sheath Blight diseases have
caused problems in some lo-
calized areas. The researchers at
Koronivia believe that Brown
Leuf Spot is related to nutrient
{K&P) deficiencies. Investiga-
tions are continuing to find
solutions to these problems,

RICE

DEVELOPMENT

Inereasing imports and decreas-
ing levels of local rice produc-
tion have characterised the in-
dustry over the past years. Gov-
ernment has been greatly con-
cerned about this situation and
has therefore intensified its ef-



forts with the view to find more
cffective options to reverse such
trends.,

Under the Fiji's Development
Plan 9 rice takes top priority
amongst the commodities, A
target of 90% seli-sulficiency in
rice production is projected by
1990. The current level ol rice
production in cane areas will be
maintaingd to help achieve the
projected target,

Government during 1989 will
continue its support to the de-
velopment of the rice industry as
outlined in DP9,

The main objective of the rice
development progrumme is to
increase local rice production
and become sell-sullicient,
generate more on furm and ofT
farm employment opporlunities
and improve the level ol incomes
as well as the standard of living
of our people in the rural areas.

The policies that are pursued to
acconmplish the above objectives
include the intensification of el-
forts on all existing rice lands
through improved' technology
transfer and the development of
griavity irrigation systems flor
double cropping in the selected
areas within Agricultural Deve-
lopment Project region and suit-
able areas within Western Ma-
cuati and Bua regions of North.
Other areas of emphasis include
consolidation works on the
existing rice irrigation projects
and promotional efforts on the
quick maturing high yielding
varietics such as Deepak, Uttam
and Maleka; and providing tech-
nical advice on the recommen-
ded crop husbandry and
management practices.

Rice cultivation in Fiji is con-
centrated in the Central Divi-
sion, the Western Macuata and
Bua Region, sugar growing
areas of Viti Levu and Vanua
Levu, the Sigatoka Valley, and
coconut areas of Cakaudrove.

The Government irrigation pro-
jeets at Navua, Manoca near
Nausori, Dreketi in Macuata
and Kavula in Bua are now pro-
ducing two crops a year.

During 1988, two storage ponds

were completed 1o supply water
to rice field at Dreketi and Ka-
vula Rice schemes during the dry
season {ofl-scason).

The Kavula pond is situated 900
L above sea level just at the
entrance ol the Korokadi valley.
It has capacity 1o hold I million
cubic metres of water when full,

The Kavula irrigation scheme is
desipned in such o way that
waler is carricd over 20km of
canals from Kawvula diversion
dam on Kawvula river through
Korokadi, Luvuluvu, Boroboro,
and Votua rice areas by gravity
flow.

Along the way, this waler
irrigates 430 ha of rice land with
Korokadi and Lekutu valleys
contributing around 75 percent
of this land.

Belore the developmient the en-
tire rice area {220 ha) was pro-
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ducing 650 tonnes of paddy va-
lued at about 3208000 for 123
housecholds.

But, after the completion of the
project. the area available for
growing rice has doubled to 430
ha with an expected rice pro-
duction from it of’ 2300 tonnes
under double cropping.

The income for farmers is also
expected to increase very signi-
ficantly from $1620 per house-
hold frem the present total in-
come ol $208,000 to 55984 per
houschold from the expected
total ol $736,000. The increase
in income per year is expected o
rise by 169 times from the
curtent level.

The total cost of the project was
$3.7 million, And during its
construction, it provided
employment 10 a large number
of local people and also to con-




tractors who were involved with
carth works and other construc-
tion warks. Now that the seheme
is completed with a signiltcantly
larger area available (or rice
pianting, there is opportunity
for continuous employment tar
many more people rom within
the scheme and surrounding
areas now, than was the case
belore this developmen,

Simtlarly, the storage dam com-
pleted at Dreketi ava cost of 1.7
million is  ulso cxpected 10
improve the income of the local
people through increase in rice
production and employment.

The Dreketi dam, like Kavula
also his the capacity 1o hold |
million cubic metres of water
and oceupies an arei ol almost
40 hectares. Water from this
dam will be used to irrigale
stages two and three of the
Dreketi Trrigation Scheme Tor
off=season rice planting,

Belore the irrigation scheme was
intradduced at Dreketd, the en-
tire Nat used o grow anly one
crop ol rice a4 year providing
about 100 tonnes ol paddy with
the present value ol $320,000.

And after the project and spe-
cially when stages two and three
came into full production, the
project should be uble to pro-

duce close to 3,000 teonnes of
paddy annually to a value of

about one million dollars.

Again,the income of the 196
farm families who live at Dreke-

ti is expeeted 10 increase sighi-
ficantly from $1632 per house-
hold 1o 85102 per household per
iannun.

Rice is still the main cash crop
lor many firmers in Dreketi and
Bua areas.

The Govertument ol Austealia
and Japan have also taken keen
interest in assisting Fiil towards
increasing local rice production.

During 1988 Australia provided
a sum ol $F834,000 0 Fiji to-
wiards rice developments
projects in the Naorthern
Division, particularly towards
the completion o works al
Korokadi, Dreketi and others in
Bua.

More rice development works
are being carried out in the
North. Droca Scheme in B,
witl a porential tor 160 heclares
should be completed by mid
1989. The wiater for this project
is being druwn from the
Najselesele creck.

Surveys and other investigation
works are continuing in many
potentinl rice areas to bringinto
production these idle  lands,
Particular atiention is being paid
1o develop low cost gravity fed
irrigation projects.

The work which started some 16

years ago in developing suitable

arens into irrigated rice planting

will be maintained. The comple-

tion of earth works and other

construction activities ut
10

Kavula, Dreketi and Navua East
Irrigation projects should
increase the arca lo over 3100
hectare  of double cropping
which could be grown under ir-
vigated rice in 1989,

THE IMPROVEMENT
OF RICE CULTIVATION
TECHNOLOGY
PROJECT

THROUGH JAPAN
INTERNATIONAL

CO-OPERATION
AGENCY (JICA)

The improvement of Rice Cul-
tiviition Vechnology Projeet es-
tablished in 1985 is an on-going
five year Japanese Governmem
project  being implemented
through the Japan International
Cooperation Agency (JICA)

This progrim includes despateh-
ing ol rice experts, provision for
cquipments, amd upgrading of
research Lcilities a1 Koronivia,
Currently, there are lour
Jupanese scientists working in
the areus of agronomy, seils, ex-
tension and training, Their work
is centred around  developing
suitable rice cultivation technoe-
logies for improving rive vields
under rainfed, irvigated and dry-
liind conditions.

During the last three years ol the
project, a number of vehicles
and research eguipments have
been received. An agronomy
laboratory and o training
laboratory was built apd in-
stitled with necessary tacilitics.
More equipments and upgrad-
ing of fucilitics are expected in
1989 under the aid package.

AGRONOMY

In Agronomy, the lmprovement
ol.Rice Cultivation Technology
Project (IRCTP) is working very
closely with Koronivia Research
Station to carry out Rice
Research with an objective to
find high yiclding varietics and



1o improve cultural techniyues
for irrigated wnd rinfed wetland
condilions,

In accordance with his aim,
some trials have been carried out
a1 KRS since ihe 1986 ofl-
season.

The results achieved so tar in-
dicate line 19815 to be perfor-
ming extremely well compared
to the recommended varieties
Deepak, Uttam and other high
yielding lines and varieties. This
line is now being studied in detail
in the following areas.

(a) Elucidation of Growth
Behaviour and Productivity.

Here the objective is to assess the
growing process and yield com-
ponents. It includes the nunber
of panicles, numberof grains per
panicle, percentage of ripened
grains and weight ol grains; thus
giving the final assessment of
yield.

{b) Study on Density Effect and
Fertilizer Responsiveness,

To assess the growth, yield and
vield components of improved
varieties, and promising lines at
different planting densities
(spacing) and varying rates of
Nitrogen fertilizer.

(c) Effect of Planting Depih,
Nursery duys and Number of
Scedlings per hill on yield.

This is to lind the suitable
planting depth and number of
seedlings per hill by nssessing the

tillering  systems, yicld com-
ponents and yield.

{¢) Milling properties, cte.

In here the milling recovery und
cating qualities are studies,

In addition to these, some other
agronomic  studies on the
improvement  and cultivition
methods are being carried out,

SOILS AND

FERTILIZERS

The Soil and Fertilizer Section
progrant include planning ol re-
search and eaperimental acti-
vities and improvement of fer-
tilizer application methods. As
such. a comprehensive soil sur-
vey ol the Central Division (pro-
ject arca) has been carried out on
three occasions. Through soil
survey, soil ferntility stats. ap-
plicution methods and its im-
provements  could be  under-
stood. Therelore, the focus is on
analysis of paddy sail fertility,
study on fenilizer application
methods and study on soil im-
provement, especially in prob-
lem soils. At present a numberof
experimental  trial - plots  are
being managed at Koronivia Re-
search Station to understand
rice plant nutrient requirements,

These trials include Basal Ni-
irogen Requirements, Top Dres-
sing Method, Effect of Zine 1o
Plant Tillering; and Fertilizer
Management in Problem Soils,

FEXTENSION

The arca of emphasis in Exten-
sion includes the improvement
ol Extension Methods with (ull
package of technology, These
include:

{n) Fields Survey

Field survey was mainly centred
in rice cultivation whereby ques-
tionnaires were prepared and
given 1o extension  stalf in
various arcus. Based on this
piece of information, evaluation
work wus carried out.

(b) Development Of Extension
Materials, Audio Visual Aids,

Will be Used To Broaden An
Extension Worker's Knowledgpe.

(i} Slides:

Work has already began on
slide preparation which will be
used as a teaching and in fields as
well as in Birmers' training
courses,

(i) Video:
Video equipments received
under the aid will be used to
make video [ilms and editing
and other laboratory work will
be done in the eatensian labor-
atory.

So far, only one introductory
film on **The Rice Cultivation In
The South Pacilic™ has been
made. Further work on video
film preparation will continuy
an various extension methods.

{tiyy 16mm Fitm:
Also in this Project Lomm film
will be madle on extension meth-
ods towards rice cultivation,

(¢) lmprovement Of Extension
Aclivities. .
The objective here is 1o
develop and demonstrate the full
package or technology. Demon-
stration plots are chosen in
farmers ficlds in collaboration
with the extension stall,

The demonstration plots show
land preparation, levelling and
seed bed preparation. There-
after, other management and
techoical work is introduced to
farmers.



When demonstration activities
are in progress, farmers around
the area are invited to partici-
pate and learn about weed con-
tral management and insect/
disease contral methods.

Since 1986, demonstration plots
in 7 seasons have been carried
out including main and olf-
seitsons in 17 different localities.
with Deepak and Uttam as the 2
main varieties being planted.

TRAINING

The Training Section cirrics owt
theoretical and practicul
wraining for Extension Sl and
Key Rice Farmers. The
emphasis is on the transler of
uschul and appropriate  rice
technology which are developed
in research to rice stalt and the
Farmers correctly, widely and
quickly to upgrade their
knowledge and skills,

The theoretical knowledge of

rice cultivation is important in

complimenting the experience of

Farmers in identilving Tactors
which contribute to high vields
and what could be done to
overcome field problems.
To achieve its objectives, the
Training Section carries out the
lollowing aclivitics:

{i) Short Term Training Far
Rice Extension Stall,

{ii} Key Rice Farmers Train-
ing Course.

(iii) Rice Seminars

(iv) Field Trips

(v} Rice Extension Stail
Workshops.

(vi) Long Term Training und

(vii) Advance Rice Training
Course,
Since 1986, the Training Seec-
tion has given training to 328
Extension Staft’ and Key Rice
Farmers, It has also published
the Tollowing learning materials
for the benefit of trainees.
(i} Report on Rice Cultivition
Technology Training In Japan.
Study on Elfects of Dilterent
Planting Methods on  the
Growth ol Rice Plant,
{ii) Report on Key Rice Far-
mers Trainings - Central Divi-
S10n.,
(itiy Training by Instructional
Aids.
{iv) Training Methods.
{v) Basic Rice Cultivation By
Dingrams,
(vi} Report on Basic Rice Ex-
tension Stafl Training Course,
(vii) Report on Key Rice Far-
mers Training course in Ra Dis-
trict,

RICE MARKETING

To lacilitate marketing of the
local rice production and
imports, Rewa Rice Limited at
Nausori now has installed mod-
ern equipments of world class
quality lor Fiji consumers.
Rewa Rice Limited buys paddy

s A

from farmers both in Viti Levu
and Vanua Levu and sells the
rice alter processing it at its mitls
at Nausori and Dreketiin Vanua
Levu,

v also has a modern Sced Millin
which sclected rice seeds are
processed for use as planting
material by rice Frmers.

Since the estublishment of the
Rice Mill in 1960, the story of
Rewa Rice Limited his been one
of continuous development and
improvement.

Muny farmers in the formercane
areas of the Cental Division are
benefiting and this has also
helped the overall devetopment
of the rice industry.

The Rice Mill is housed in the
building that once used to be the
old sugur mill and which ceased
operations in 1959, The rice
cultivation was intraduced in
place of sugur to provide un
alternative  living lTor cane
farmers.

Machinery for husking paddy
and polishing the rice was in-
stalled and in 1960 the [lirst
supply of paddy was reeeived lor
processing,

In 1976 new machinery was
installed and new Tempering
Bins erected to accommodate
the increased volume of paddy
being received, In the same year
also. the lirst completely auoe-
matic machine lor rice was in-
stalled Tor retail packs. This ma-
chine receives polished rice di-
rect rom the storage wnk into
plastic retail packs. weighs the
rice, and heat seals the bug under
hygienic conditions.

In 1986 it was again considered
necessary to carry out an ex-
pansion and modernisation pro-
gram to upgrade lucilitics even
further, This program included
the construction of a new re-
ceival buidling, the instatlation
of machinery 10 convey the
paddy to the automatic weighing
machines and then 1o the dryers.
Sixlccn new drvers were in-
stalled to replace the eld oil tired
fun dryer and two huge dust
extractors were also con-
structed inside the mill building
for the purpose of removing dust
and other extrancous matter
from the paddy.



Although ali works were cyrried
out by local conlractors, the
finished work was of very high
standard,

The tmprovements have resylied
in increase milling capacity for
both locally grown rice paddy
and imported brown rice, in
consequence additional siorage
facilities had also to be added o
the development and  four
storage silos were erected Lo give
staragé capicity in excess of
4000 1onnes.

The aim of Rewa Rice Limited is
to produce a finished product
for the consumers of Fiji that is
of world class quality,

Rewa Rice Limited is also the
manulactures of the tasty rice
cakes marketed under the name
ol *‘RICBICS’ and which arp
available in retail outlels
throughout Fiji,

Rewa Rice Limited is also a
distributar of sugar for the Fiji
Sugar Corporation. At present
the company buys rice paddy at
$320 per wonne.

CONCLUSION

Rice production in Fiji is now
beginning to show a trend — it's
increasing.  And  this  should
continug as  government s
already invested and continuing
to invest large sums ol money to
develop rice projects and
improve land capability 1o grow
more rice,

Rice bhas been accorded the
major crop priority stalus in
DPI. Its expansion will help re-
duce imports, generate
additional employment  and
income for the rural farm
families. [t will also ussist Fiji
towards moving closer to
achieving self-sufficiency.

The support to the rice industry
as a whole has been streng-
thened to assist producers as
well as the millers, Tax conces-
sions, subsidies on interest ritles
on FDB loan, lucrative price for
paddy and seed paddy, drain-
age works, iand improvement

works, flood protection works,
river dredging and irrigation
schemes are just some of the
major areas where Government
is assisting farmers 1o improve
rice productian.

A strong Rice Rescarch, Exten-
sion, Informaution and Training
back up support is also pro-

vided by government to help rice
producers implement new
innovations.

In 1989 the government hopesto
achieve 74% sell=sufficiency in
rice production and by 1990, u
80%  self-sufficiency targer s
projected.,

TABLE III
DOMESTIC RICE PRODUCTION
Yeur Area Planted Production Yield/Hectare
(M) {Tonnes) {Tonnes)
1981 8.185 16,972 2.0
1982 9,554 0,302 212
1943 8.924 16,160 .51
1984 10,421 22,171 R
1985 11,653 27.01H) 232
1986 11416 14,219 202
1987 12,227 23477 1.92
[988= 13,408 32000 2,38

*Estimate up to December 1988
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1989 NATIONAL RICE WEEK CELEBRATIONS

PROVINCY,
Northern Division

I. Macuata
(16/1/89)
2. Macuata
(19/1/789)
1 Macuna
{201 /789
4. Boa
IS/ 1788
5. Bua
(1771/789)
6, Cukaudrove
LB/ 1 /89)
1. Cakaudrove
{20/1/89)
Central Division
8. Rewi
{1671 /59)
9. Tuilevu
(17/1/89)
10, Naitasiri
{1871/89)
11, Serua
(19/1/89)
Western Division
12. Ba
(1871 /789
13, Ra
(19/1/489)
14, Sigatoka

(17/1/89}

VENUE

Vunicagi,
Dreketi

Dradramea,
Seagaga

Nadogo Dist,
School Yunivaiu
Veiseseavula

Bua

Luvaluvu
Bua

Tuvurara
Wiailevu West

Tabiu

Burebasaga

Qumugqumu

Urticalin

Deuba

Toge, Ba

Tova, Ra

Raiwaga, Sigatoka Rev. Sakeo Ruturoba

FARMER

Raja Hussain

Sita Ram

Jolame

Dhani Ram

Dhani Raj

Hubibullith

Tunicla Lasaro

{TNK)

Biu Vakalotoma

Mithesh

Dhani Pul

Eroni Ratavola

Ram Sharan

Ritmesh Chand

CHEWW GUEST

Mr Futipki Misau
Conmmissioner Northiern
Ri. Tomasi Korovakaturaga
Genera) Manuger, FSC
Labasa

Ri, Maijkali Rabaro

Asst. Roko Tui Macuata
Ms Cathay Benneut

First Secretary., Australizn
Embassy

Mr Yoshio Yoshida
Resident Representative
JICA

Mr John Teaiwa

Deputy Seeretary for
Primary Industries

Mr John Teaiwa

Deputy Seeretary Tor
Primary hdustries

Mr Berenado Vunibobo
Minister for Trade &
Commeree

Rt Manasa Seniloli
Commissioper Ceniral

Li. Colonet AL Biuvika-
loloma Minister for Rural
Developiment

Mr Josetati Kamikamica
Minister for Finanee

Mr Viliamie Gonelevu
Minister for Primary
Industries

Mr Viliame Lega
Munager, 1CT (Fiii) Lud.
Ri. Meli Bainimanima
Commissioner Western



1989 CALENDAR
- JANUARY FEBRUARY MARCH

S 1 8 15 212 219 S 5 12 19 26 S 5 12 19 26
M2 916 23 30 M 6 13 20 27 M 6 13 20 27
Tul 3 10 17 24 31 Tu 7 14 21 28 Tu 7 14 21 28
W4 11 18 215 w. I 815 22 Wil 8 15 22 29
Th| 5 12 19 26 Thy2 9 16 23 Th| 2 9 16 23 30
F 613 20 27 F 3 10 17 24 F 3 10 17 24 31
S 7 14 21 I8 _S_ 4 11 18 25 S 4 11 18 25

APRIL MAY JUNE |
S 30 2 916 2311S 714 21 28| |S 4 11 18 25
M 3101724 M| 1 8 15 22 29 M 5 12 19 26
Tu 4 11 18 25 Tu! 2 9 16 23 30 Tu 6 13 20 27
W 5 12 19 26 Wl 3 1017 24 31 W 7 14 21 28
Th 6 13 20 27 Th| 4 11 18 25 Thi 1 8 15 22 29
F 7 14 21 28 F 5 12 19 26 F 2 9 16 23 30
S 1 8 15 22 29 S 6 13 20 27 S 3 10 17 24
] ULY

J | AUGUST _|[  SEPTEMBER
S T30 2 916 23| (S 6 13 20 27118 310 17 24
M 31 3 1017 24 | M 7 14 21 28 M 4 11 18 25
Tu 4 11 I8 25 | Tuj 1l 8 15 22 29} | Tu 5 12 19 26
W 5 12 19 261 | Wi2 9 16 23 30 W 6 13 20 27
Th1 6 13 20 27, /Th!3 10 17 24 31 Th 7 14 21 28
F 7 14 21 28 F 4 18 25 F 1 8 15 22 29
(S | 1 8 152229[(|S {5 1219 26 S {2 916 23 30

OCTOBER NOVEMBER DECEMBER
S 1 8 15 22 29 S 5 12 19 26 S 31 3 10 17 24
M| 2 916 23 30 M 6 13 20 27 M 4 11 18 25
Tu| 3 10 17 24 31 Tu 7 14 21 28 Tu 5 12 19 26
Wi4 11 18 25 Wil 8 15 22 29 W 6 13 20 27
Thi 5 12 19 26 Th|{2 9 16 23 30 Th 7 14 21 28
F 6 13 20 27 F 3 1017 24 F I 8 15 22 29
S 7 14 21 28 S 4 11 18 25 S 2 9 16 23 30
1989 PUBLIC HOLIDAYS

New Yeitr's Doy - Monday 02 Tanuary i Day - Maonday 09 October
Good Friday - Friduy 24 March Prophet Mohammed's Birthday - Monday 16 October
Easter Saturday - Saturday 25 March Diwali - Monday 30 October
Easter Monday - Monday 27 Muarch Prince Charle's Biv.nday - Monday 13 November
Quceen’s Birthday - Monday 19 June Christmas Day - Monday 25 December
Bank Holiday - Monday 07 August Boxing Day - Tuesday 26 December |

)
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