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SUMMARY

The report describes Ahe operations of the FAO-assisted Fertilizer Programme in
Ecuador from October 1970 through September 1973.

72 fertilizer demonstration results are reported in detail. The results of a
fertilizer distribution and credit Scheme for small holders in three pilot acres are
given.

The reported operations have been conducted in cooperation with the Ministry of
Agriculture (MAG) exMission Andina (exMLE) and TgERHI (Ecuadorian Institute of
Hydraulic Resources).
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GLOSSARY

1 U.S. $ 25 Sucres (§/.)

1 Kilo 2.2 Libras

45.36 Kilos 1 qq. (Quintal, 100 Libras

1 bag 50 kg

Hectare 1.25 Cuadra

MAG Ministry of Agriculture and Livestock

EX.44AE ExAndean Mission of Ecuador

INERHI Ecuadorian Institute of Hydraulic Resources

FECOAC National Federation of Savings and Credit
Cooperatives

INIAP National Institute of Agricultural Investigation

FERTISA The National Fertilizer Factory, Fertilizantes
Ecuatorianos S.A.
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ckground

After a request from the Government of Ecuador a Freedom from Hunger Campaign
Fertilizer Programme was initiated in Ecuador in October 1962 with Mr. J. Aramburc, Soil
Perlility Expert, who remained in the country until December 1967.

The programme was continued by Miss A. van Helsdingen, Soil Fertility Expert, who
worked in Ecuador from July 1967 till December 1970. In order to continuo the Fertilizer
Programme, FAO appointed Mr. H.H. Sass, Associate Expert in Soil Fertility, who worked in
Ecuador from October 1970 till September 1973.

Mr. H. Sass's terms of reference were to assist in:

Conducting a large number of fertilizer demonstrations consisting of 2-4 plots,
demonstrating fertilizer rates already known to be effective.

Establishing field trials on farmers' fields consisting of 6-12 plots with
varying rates of fertilizer applications to determine the most efficient
fertilizer use.

8trengthening or initialing at o:cperimental stations, when necessary and possible
fertilizer exporimentctdon with come complex designs.

Strengthening or initiating soil testing services which would assist in advising
on fertilizer use based on soil analyses.

Summarizing and correlating the fertilizer response data.

Collecting information on economic and social obstacles to fertilizer use, such
as lack of adequate distribution facilities, lack of credit, and the level of
stability of crops and fertilizer prices.

Supervising pilot-schemes for fertilizer distribution and credit.

Training local personnel to do field demonstrations and trials.

2. Acknowled ements

FAO is greatly indebted to the many people who collaborated with the associate expert
during his assignment.

Acknowledgements are due to the personnel of the Department of Rural Development and
the Soils 4partment, both in the Ministry of Agriculture and Livestock (MAG); Ex-Misión
Andina of Ecuador (MAE) which is now incorporated into the Department of Rural Development,
MAG; Instituto Ecuatoriano de Recursos HidrAulicos (INERHI), Federación Nacional de
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Ahorro y Cr6date del Ecuador (FTDOAC), Instituto Nacional de Investigaciones
(XNIAF), FertIli:mrrLes EcuaAorianos S.A. (FERTISA) and to FAO.

1 mila3 1-or hìi halpCal advice and assistance are iven to Mr. G. Van Renterghem,
jLiLi a.19rt aho came 1,o Ecuador in September 971 and has since then been in charge

oi .7c-11.1.7;of Trovrmia work with INERHI in the UN Tevelopment Programme project ECU-522.



The total area of Ecuador is 6 937 520 ha, of which 3 815 520 ha are available land.
Total number of farms is 633 218.

Natural Regions, Size and Climate

The country is divided into three very different regions: the tropical "Coastal
lowlands", the temperate "Sierra highlands" and the "Oriente" which is tropical jnJ,-
The main rainy season in the Sierra lasts from October to December and from Jonlicl,
mid44ay. In the coastal region the main rainy season lasts from January to june.

Table 1

AREA OF THE THREE DIFFERENT REGIONS OF ECUADOR AND NUMBER

SIERRA

COSTA

ORIENTE

3. Land Distribution Accord

From less

Total Ha Arable

2 842 182 1 314

3 701 044 2 351 747
341 445 145 897

3

CHAPTER II

GENERAL INFORMATION

The Size of the Co a d Number of Farms

ize

Table 2

SOURCE: Junta Nacional de Planificación:

LAND DISTRIBUTION ACCORDING TO FARM SIZE

Numhop of F :ay-)
-

416 5C0

207 5)2
0796

SOURCE: Junta Nacional de Planificac t:JJE'oa :. gropecuaria 1968

than 1 5 470 347 74 708 574 10
5 10 68 527 11 4,:-,c; 315 7

10 50
50 100

68
19

974
022

11
3

1

2

507,

(:;2.1

22

37
500more than 1000 1 348 0.2 1 6-.,1 167

' rzo of Farms (ha) No Farms ';'0 of 2oi;a1 Tol.f-J
"No,.or Faro ha P..r.



As suggested by the figures given in Table 2, Ecuador urgently needs a land reform

for redistribution of land.

SCURCE: Verbal Communication

5. Fertilizer Import and Consumption

The Fertilizor consumption during th, last five years has fluctuated, but shown in
a gradual increase. It can be soon from annexes 1 and 2, that there has been a change in
the National Fertilizer Factory, PERTISA, which is now a "mixed enterprise" with a strong

Goveram*nt interest. Furthermore the Banco do Fomento is importing largo quantities
through FERTISA for their credit schemes (see Annex 2).

Table 4

- 4 -

Tar.)

P0aJLATION

Total Employed Directly
in Agriculture

EMplcs J. Indirectly
ir culture

Pur. Nutri nts

2 672

2 806

1 811

1 928

1 567

Empresa do ",:aniEiLpztorl, Guayaquil: Estadisticas de
importaoltin do Abonos,,

1962 4 721 100 55 10

1972 6 598 300 50 10

TISAoFERTILIZER IMPORTS BY C(



FERTILIZER CONSUMPTION IN ECUADOR

Table 5

Ton Puro Nutrionto
"oar N

19 070

23 665

23 199

18 691

25 824

5

Kg Pura Nutrionts
P 0 K0 por ha

Cultivated

5.0

6.2
6.1

4.9
6.8

FERTILIZER S BY FERTISA

Year Tons N Tons P205 Tons K20 Total Tons
Pure Nutrien

1968 2 856 2 901 2 858 8 615
1969 3 135 4 840 3 566 11 541
1970 3 470 5 279 3 443 12 192

1971 3 335 4 125 2 362 9 822
1972 6 726 7 010 3 507 17 243

SOURCE: FERTISA

Table 6

6. FERTISAls ht e

A000rding to 787 of 4 July 1971, Art, No. 6, (Ann- No. 1 z e

Ecuatorianos S.A. ui and it will virtually have a monopoly.



It is

CHAPTER III

ONS

.io al Committee on Fertilizers and Fortilin ]): given official
°on as possible, so that this committee can cot:coil-late and intensify

11 ies in the field of fertilizer investivttion, promotion and

ih oi,der to secure a high standard c fiold work, yearly training courses be
e:ron-1,3cd for tho field personnel and that individual parts of these courses be

rppeated during regular supervisory fiold-trips,

Co for maximum each C.cmontration should be used for at least two well
planned, ndvarti.sed and .1:))ared field days, one at the laying out and one at
hapvon.

a small team of full time fertilizer subject matter specialists be established
* with helpers and transport foilities to work only in the fertilizer

romotion programme. They should posters, leaflets, radio and any
oppo.2tunity to set up a "fertiliar andu at local markets.

tho present level of fertilization in tho demonstrations be maintained for two
3roars more in order to get a bettor basis for judgomont of the results0

the number of demonstrations be increased greatly.

that at 1Gst bi-monthly reports should be sent to the main offices, giving
full on demonstration and revolving fund movements.

h, thaL tho revolving funds have their own bank accounts and that recuperated funde
bo roinvosted every time enough money has accumulated to buy two hundred bags of
fertilizer.

i. that a net of warehouses for fertilizer be built all over the country and that
Importation and distribution should be or ized to meet and satisfy the rapidly
3Towing demand.

better credit facilities be o d especially for small to medium farmers and
in particular tenant farmers.



CHATTER IV

OPERATION

1. Working Group

FECOAC

Within FECOAC the Working Group now consists of 13 parttime agronomita, The
counterpart for Fertilizer Programme was Ing. A. Ibarra, CoordJhator f:-om
Agricultural Extension to PECOAC, followed by Ing. R. Cruz Poismco who '

time Coordinator and Agricultural Advisor for FECOAC, par nief of
Section of Rural Capacitation.

INERHI

In INERHI the Working Group consists of 9 parttime eucjr,7er agronomist 11I17.1-

the supervision of lag. J. Sotomayor, Chdof of /16r?ctilLn:oal Invoo'ricatio, onA
Technical Assistance, and porttimc cocubonp,or for Lho ri'PEOn/P
counterpart for the ECU/522/PP.

EXMAE

In Ex.41AE the Working Group consisted of 12 'tlomists until the beginning of
1973' when the number was incr,Jascd to 20 s

The counterpart of the FP and Supervisor of the L.gronomists was Mr. F. -
followed by Ing. R. del Salto, foliowod by the present counterpart Liu,
Chief of the Section of Technical Ascmstonce oud Oredlt in 11L Po)arh-Lloot 11'

Development of MAG, and par -he counLotpa,,, of

2. Traìnin and Information

During his stay in Ecuador the associate expert gave two course- ° half a day

for the field personnel (total 36).

The associate expert helped 'i.11 the nreparatj.on of s Poport oo the VAT10J-kn/PJ

acted as a lecturer at the First inteniqional ilueLlnc on oi1Pol-t7Tj.ty oncl
at Sta. Catalina, INIAP Research P1,7,tif,fle

The Associate Expert parepared a "Newsletter" with detailed instruction on the layout
of demonatPations.

froqucnt VIC qrsr.;0(Ii0V' 1,:ho

ontho r- `Gro,liva , I
he 3n 1 in oonveroatiou or dloouocioll



3.

Four-plot demonstrations were laid 01 th7t :L,7) 1o3f; ,,ouLd coo ,rith nteir on oyes

the benefit of fertilizer application. - inure, 1.1) a u.).wdo way, thoco demonsteaLions

help to gather the information needed LI L to find 71.00fpta110 lcva2 of forta1i5er

- application in different regions and soil,

Each year the agronomists were adked to send a plan of demonstrations stating number,
crops and months of installation. These plans were then discussed with each agronomist
in order to stimulate his interest tu the FP and to adjust the crops to the most important
crops of the area and, on occasions, to ostablish a more reasonable number0

The fertilizer demonstrations were to E' rtent carried'out using related
vetable insecticides, fungicides and seleCL;ed or c[3rtified seed.

Demonstrations

Potatoes
Maize
Oats
Barley
Uheat
Rico
Su: cane

a

Broad b an
Onion
Bean
Pod
Cotton
Pyrethrum

Planned

164
129

2

13
23

22

32

16

15

29

9
5

10

12

Laid out Results recorded

Of tho total laid out,
domonct,JntJons.

3.1 Obataolou to :10!)1.mon9:2ation Work

Table 7

TRAPIONS 1971 - 1973

126
91
2

13
15
18
15
10
10
23

8
5
6

12

335

26

30

10

6

72

from 72

This low figun.) is duo loroz)14 to frovont i;ramfor of licsh-lorol vmd field officers
with a subsequent saspensice of clotivil are chnn&A.: Lu th fi,J ;ork. For thank)
roc,non9 at loaAlt 116 1.ijc1.douorilito,. ..v, Det; bo:la hal7ontna,

Tica7c17,7::, 9 n, IMIORI: Ca: 3" oo",.t-i :" rA:41A r' AO 1;

ZA 'YO.5113.1.; 207: ''( n il,f T', 11""7
nd boc. 7 ,+ï ,7 ) »-1,1 Ç,to -,,,.

Oet7Ito Qr YVIN1.1::+7)



302 Leve 7 Fertilizat

Ply, 1,0,01 ol a,/ wo...)_ 1):/..;
tr la) o ' r2,- ;7,1. 1(17t, 11'2

- 9 -

Le

FnUr, T EACH PLOT i00 m2)

' K20

Plot 4Plot 2 Plot 3

As stated at the First Ynternational 14.,teting on Soil Fortility and Soil Fertilization
held at SLa0 Catalina, INIAT Research Stsion In Anguot 1972, the soils of the Ecuadorian
Siorra highland and coastal lowlando havo o wdiuw-hl& co-1-1.ont of K, but are poor in N and
P0 Thorofore N and P applicationo n) -oise, though this is not always
the case with application of Y.,.

3.4 Profitable -k 3f Fe

olvnir 1:"7,"':1 of -CorhiJinalh,on for

major gro h/ aroon , , 'JJ O '61)o (,; i ev-01 varying
E'rylro 7/3 -ìi 1-o;;Fit rc1 » io r,o

1h hiWc, (WYj1:.(1,
not movr... t3-np 11/b y.,1

45-45-45 67.5-45 -45 9o- 45 -45
0-90-0 0-90 -45 0-135 -45

45-45-22.5 67.5-45 -22.5 90-67.5-45
45-45-45 90-45 -45 90- 90 -45
90-45-22.5 90-90 -22.5 135- 90 -22.5
45-90-45 90-90 -45 135- 90 -45
45-45-45 45-90 -45 90- 90 -45

22.5-45-45 22.5-67.5-45 22.5-67.5-67.5
22.5-45-45 22.5-67.5-45 22.5- 90 -45

45-45-22.5 45-90 -22.5 90- 90 -45
45-90-45 90-90 -45 90-135 -45
45-45-45 45-90 -45 45-135 -45
45-90-45 45-90 -45 90- 90 -45
45-90-15 45-90 -o 90-135 -45

tk 1)vels in P and K, but

Crop Plot 1

Sesame 0-0-0
Alfalfa 0-0-0

Cotton 0-0-0
Rice 0-0-0
Banana 0-0-0
Sugar Cano 0-0-0
Onion 0-0-0

Bean, Pea 0-0-0
Broad Boan (Vicia faba) 0-0-0
Maize 0-0-0
Potato 0-0-0
Pyrethrum 0-0-0
Tomato 0-0-0
Wheat, rloy, Oats 0-0-0

3.3 Soils of Ecuador and the. N, P ac!

Fertilizer prices cal, ''ollowing table.

_11 th Y;s of

3.5 ices



Carchi

Zono

Pichincha, Imbabura

Cot opa-zi, T-un

Chimborazo

oja Zamora

St. Domingo, Milagro
1.10J Calle

1

Guayaquil

Stf(1)IV1,11,:lOP,110,. .F-1,10 11'011-(OuLt1F;

04 DT._1:,TERTAT 0i71 TiltE ociouTRY

/15- 0- 0
6-15- o
o- 6- o

45- 0- o
0, .15- o
0,- o,,4:5-

4.5- 0- o
O

Or- o-15

2

3/;0
:11260

107

*1:,o ol:o(11-1; ;',24);:t.EL j:k
ab.l.c 'Go 1-Ryy
Tor

11:,(11 .1o0,
z110

i73 (

207,2

40o
1-10

b. to improve the distribution ar of f 2'

o to establish a Rovo1vin3.1.1.Aul.6..11:c 1.1;v:;k:cL fvudo d
-1:3.'oril the cal() of Lho I.:do 1 ty 0,0+1; '1, CK1 I -.1)0 G1-01-1.°6
Tho vocupo:eatc.,(1_ 1,c) 1.1111Y

1,11,12,4 '00

3+7.*,-.)qun',:7)

512

503

¿]CO

300 371
150 i73

375 ' 7;66
275
142 153

4I6e,
0

17!, 176

_

!-4.3 /89
-k',0
11;9

06 ,P50
-150

1r-13

0- 0 3f:0
O 200

0- 0-45 143

107 19Y2

110
370

166 i70

4. for Fox cl th(

Tho cbcmo
Ex-2,IZIE in 1970 *biz.d wf..-1.1.1.2NTITCJ1,

The obj these sch .e:



To increase the production of crops through the efficient use of fertilizers,
using rateo and methods previously investigated and proved to be technically
and economically practicable.

to start or strengthen farmers associations.

4.1 The Pilot

The MS of FEICW, sta7oted with aa initial dnnatioa of 20 tors of fertiliser
from FAO aad only OA° cooperative 1nvolvecl, How, after orz yeart-i, it has gram rapidly
and 29 cooporatiw-o aY'e working vr101 1.0!10 donations as o banco for nail' Revolving Funds.
The total quanoty ,N.ocivod 1,í PTIOAO thl'ourja FAO eunals 6 740 go which correspondo to
305 726 kE, while th.- 'otM (5aantity di:-..c(7-1,17 involved aa PECOAC'e actual Revolving Fund
is 10 504 clo lacYnalnE tbo pcinvestmonts,

Tbo connnwa.ioa of fc,tilizers. in the affiliated cooperatives reached an estimated
1 250 vaot7'1 c ca ix 1r;'(2,

FEOCKo;s; 2ilot Onodit Schemes or as they are called by FECOAC "Pilot Schemes of
Supervisod 1).17,-x1-.1.1;"cx 1w working not only 1 Tit :11 17C°:t If ; 01^,0 b1.1. i; also with other inputs
such as incer,-tletclOc, rv 0)..dr.;0f,oo Frr-r,hr.:4.morc; FE:t0.110 has 2101/ started to plan a
demonstration froogro1.3;1o, th-t oo.cb coopo'..).ntive will icy out Fertilizar demonstrations,
using insoctieiclos, fungicicloe and cOlviLI 31' 1 (N-1 [100c1 b t 0)

It iB the cinion of the etw'.7- e ) ' and of the associate expert, that such a
demonstration ),- ffle would ti' RS, educate the farmers and stimulate their
interest.

The following in.k)'ormation provided theough 1,b), icc1 coLlaboration of lac. Manuel
Benite'.; and Roberto Cruz 7olaaco, Supor-vico c)' tnf.r-,;.-icultua-al Department of FEOOAC,
illustrates tho -,;-()L being carried out In thiu case the oY.ampla iu thc cooperativo of
"El Progreso" in ' bualpa, Pichincha, which was started in 1969 iii. the sud or the same
year the cooperut ceived 20 tono of fertilisor to start a Revolving "Fund for
Fertilizers. The ilizers 52eceived in 1969 wol2o sold in 19707 those received at the
end of 1970 were sold in 1971 and those received at the end of 1971 were sold in 1972.

O

1/ Approximatrl fi

Credit tormo aro M011017 occdIi'LF pcying an interest of one percent of the debt per
month. Tlio ropoyont tsalioiit 90 ocroont,

1969 1970 1971 1972

Fertilizers received
from FAO/FR-MAC, mt 20 20 20

Fortlizers consumed
by '11..e cooeorahlve, qq 230 500



Credit terms are six months credit, paying an interest of one percent of the debt per

month. The repayment is about 90 percent.

The principal crops in the cooperativo apo: wheat, potatoes and maize and the levels

of fertilization actually used are as follows:

Pablo 11

LEVEL OF FERTILIZATION IN "EL PROaRESO"

Crop

Wheat

Potatoes

Maize

Equivalent in
kg pure nutrients

N-P205-K20

43- 60- 20
129-150-150

38- 45- 15

Cost of
Fertilizer

W. /ha

927

2 307

740

When the prices received by the farmer are: -;; 2,20 S/./kg, potatoes 0,75 §1./kg

and maize 1,75 S',./kg, it is possible to make the following economic evaluation, which
partially illustrates th n for the success of this cooperative.

EVALUATIaT OF PROGRBSO"

Wheat

Potatoes

Maize

Yield 1:g/h.
without
ertiliO322

-- -

SOO

2 200
900

d

rict;

o Goa( of
Ti n nrC,0 SC

/11avo

'Lr,16

53

6 168

" 535

3.32
3.67
3,07

2

13

2

200

500

200

11 300

300

8

2

OL:0

475

275

927

307

740

Other *asons for °Lhe ouQcoori oZ A",- 0,72,D '01,7, tmorout and oupport of the
cooperativo loaders Thcc iocic OY i.21.1(Jd by ]'11,0AC [Ind 'Cno cooporativou aro

supervised adminiutrativolz, by FI32;0.'O t-ncT '6)o1)1J.orAly by Lbc, o::tonsion agonts of KAC.

A detailed description of FECOAC fertilizer distribution and the Revolving Fund are
given in Annex 4.

4.2 The Pilot Credit Scheme

The KIS of INERHI started wiTh a.41 initial FAO donation of 25 tons 12-24-12, 15 tons
10L-30-10 and 43 tons Urea.



Total received 1971
13 July 1971, sent to M.J. Calle

Rest
Used for demonstrations
Sold to 21 farmers
Balance in warehouse
Repaid
Repayment rate

12 24 12

Total received 1971
13 July 1971, sent to M.J..Calle

Rest
Used for demomt.c..Alors
Sold to 15 formTPc
Bolanco in wav.ohouito

Ropo:W.

Repayment rate

- 13

660 bags/45 kg 62 700 §!
270 " " 25 670 .

390 " II 37 030 §! .

10 " 11 950 §1.

237 u
10

ri

3217-O 96793555 II77

43 "

.

87 %

785 §4,

750

035
725 q.
665 §/.

645 9/1.
905 q.
86%

The information on distribution and sales, given in the following paragraphs and
tables has been providd through the kind collabotion of Ing. Miguel Chehab, Chief of
the Division of Drains uf,id Irrigation, Ing. Jore Sotomayor, Chief of Investicztion and
Technical Assistance 8cií Iïr. Van Tenterhem, Soil Fertility Expert of ECU-522.

This information also illustrates the cooperatien and continuity between the FFHC/AD
Pilot Credit Scheme and the followup in the PCS of ECU-522.

Examples of the PCS in 3 Zones

a. Milagro UREA

b. y, .5, CALLE

*--' 17i/7 410 ba /45 kg 38 970
tions 2 " 190 S!

El Z to 408 11

Rcpudd
1-1.opaywir1ra loo %

12

Total received 1971 170 b /45 kg 20 400 SI.

Sold o 27 farmers 170 11 wv 21 463 .

Rcp-tid 21 463 .

Ropaymen rate 100 %

c.

Total rocolved 1971/72
Used for damonstatdons

232
27

ba
"

/45 kg
ov

22
2

771 §!
650.p.".

-OVMOV2Sold to 25 P 205 "
ti 21 167

Repaid 21 167

Rep t rate 100 %

259 bags/45 kg 29

50 " " 5

209 VI 24
VV 7715 1

171 19
Vt IV23 2

16



12 24

Toal roccivod 1971 76 '45 kg 8 740.00
&ad .Lo 15 ['armors 76 " If 9 19z!.00

Repaid 0 104 nrri

Repayment rate 1

14

0 30 10

Total received 1971/72 73 bags/45 kg 8 770.80 §/.
flold 6o 30 farmers 73 " " 9 227.00 .

Ponaid 9 227.00 .

Repaymon't; 100%

Zone Sulphate o
Ammonia .4

Single Susor-

112E2hP,t° uu

°I:I-lariat° of

"otash cfq

Imabura 236.50 353.75 73033

Tungurahua 189.37 107.14 2604i

Chimborazo 40.70 61.20 7.20

Total 466.57 522.09 106.99

Th fouT tables in Annex 5 give a biref description of the INERHI irri tion
dici6rio'us 3nd a detailed description of tho Revolving Fund.

4.3 The) Pilot Crodi. Scheme o:. _ ¡Now Y.,e,.-=tment of Rural
Dwolopmont,

The PCS of EX-4111E was started with an initial FAO donation of 44 ua sulphate of
ammonia, 500 cfq of single superphosphate and 100 qq of muriate of pouoll.

The following informato on distribution and sales has been mad:: available through
collaboration of Ing. :7-clu:11 Torres, Chief of the Section of Te7j.cal Assistence,
tment of Rural Developmon TJAG, and Ing. M. Morales, Chief of r- ::c-ion oC

T hnical Assistance and Cre6lt, Department of Rural Development, MAG.

Table 13

AMOUNT OF FERTILIZERS IN REVOLVING FUND, 1970
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Table 1A

DISTRIBUTION OF DONATED FERTILIZERS, EX-MAE 1971

Z one

Forty bags 12-24-12 was used for demonstrations.

Table 15

DISTRIBUTION OP nITTILIZEN fN TBE PCS OF MAG (1
F REVOLVING FUND 1973

0-30-10 Urea
o[ 50 kg ; of 50 kg

The zone of Caan .n o now oue for a MAG (E7-MAE) II)8, although domonotfyioil 71c1,1,;7.

boen he10. :.herí fOr SOW: yon.n In 02.i;JI:c!, al3 OV9V the country, tDere n n irJ!veRri.nr
domand fon ferzi1-1.7,er° in cirio U Uii whLch could not be met up to tho procent two,

In the following Labios some examples are given of Investment Plans for
PCS in three zones.

1?-1_,,,c ,2 ! Oro!) Ha

',..'oto :Loor

Ul f!br,i
, .

r'll 7,,f2...1 Ain qo,'.i .....,.

.,11] --, i auf ;Ir., kfll,-..:o7'.6

,-;11,-,-,,,),-1-5'

r'-o i.c.(,o.')7-. il' LI !.;

1=n11C' P7

'11'0-00 c;li.i.co
2hA1,-..! :1-c:Imb.!¡

t/

,

i

No
ooncrly,tod

Table 16

255

aLed N

c7ori;11e,

10 37 70 160
95 190

16 70 200 1:40
17 42 15 25 10

15 25 10
;5 8 22 14

7 5 15 '10

17 33 16
25 15

12 io 24 14
12 22

8 20 12

10 15

Zone 12-24-12 cici 10-30-10
50 kg ba

Urea
0 kg b.

85 80 30
50 40 10

Tunj!r!hua 85 90 28
N. 90 90 30

011mboraex S. 50 12
Saragu2o 100 30

Co L opox.J. 100 30
on,s ,)) n,- 135 30

Onnar 100 30
100 30

de cm/ha
t'iiLh 2ori;1
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Table 18

Where possible, certified seed (3 used. The agronomists, through fielddays and
frequent supervisory visits gave instructioned in the use of insecticides and fungicides.

19

QUANTITIES AND COft -.24 RIOS/

12 24 12

Total received 1971/72
Sold to 61 y

Rop:Ad '" 771
1(10

Toi,oa 7,--ouolvca 1971//r.
Eol0 to 14 1av,o17,,,,
Topa &l 04

.7, '4'0 '0,-7' i"Acruvr',, 3.

Place ' op hT,1 .
, of

benefii/,,ocl
..,.._ 1 1±

-- --
tutliovt .1: Tt1)7 'ap, )':aitId

l'Icrazc)
cfc/IIR

--------
Hda.SLe,Aai a Fo bjS /I, 7 -'oo ":0 150

Hda. Colcha
Verde e 1 2 270 355 85
Llimpe e 2 3 150 225 75
Pillato e 1 1 120 150 30
Pinquilli Onion 2 2 120 240 120
YantL;aputzan Potatoes 4 6 400 500 100
Llurjalma ev 3 86 450 550 100

Cotalti e 4 18 400 700 300

TOTAL 21 125

Place Crop
Ell No. of

benefitted
Estimated Yields cm ha Yie d increa

gmwithout fertilz. wits ferbilz

Calchi Potatoes 6 10 190 260 70

CH 0 N.



:'eceivE 1 1972

) 35

Sulphate of Ammonia

Total received 1970
Sold to 7 farmers
Repaid
Repayment rate

17

Table 19 (contd.)

Tables with details of the Revolving Fund are given in Annex 6.

89 %

o ' 11.520 §/.
y0 Ls 11.520 .

11.520 .

100 %

40 bags 2.600 V.
40 bags 2.600

2.320
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1

ARTICLES OF LAW NO. 787 OF 4 JUNE 1971

Art. 1. It is authorized to the Minister of Production to subscribe stocks un to
.4 000 000.00, in name and in representation of the National Government,

owing to the capital increase that the Compailía de Fertilizantes Ecuotorianos
(FERTISA) is going to accomplish in its new organization as Compaaa de Economia
Mixta.

The quantity mentioned in this article corresponds to the stocks subscription by equal
parts for the Programas Nacionales de Granos de Clima Templado y Forrajes, del Banano
y Frutas Tropicales, del Algodón y del Arroz, Maíz y Control de Piladoras y Molinos.

Art, 2. It is authorized to the Ministor of i'roduo%Lon to suhccrJhc, wiLhin ho capital
increase of FERTISA, stocks for the odloun of ,5/.2 000 000.00 on behalf cv7 the

Consorcios de Centros Agrícolas of the Country this bonefi't will he diorlbutod to oach
one of them in proportion to the rural population of each ProvInce: acco-,-Tling to tilt: last
official census.

Art. 3.- To cover the contributions pointed out id the ro,mey articles, tbo ÇLia
Production will take from the fundo procoeding from tho Bacree ui!,2, item

"Proyectos AgroIndustriales Empresas Mi::Lac", from thorosouiees thc,L ih corze,To)laInz
"Programas Especiales" dispose and Erom the product of prol'its onri bC,o '11! 710 oinj
to the Ministry of Production.

Art, 4.- The instrument referring Lo the Statutes reform Lita i ic oiu 10 bacoomollohed
by Fertilizantes Ecuatorianoo S.A. (FERTISA), ïl he totally (c.cmt:,ted

taxes, in the proportional part corresponding Lo the Eototo, ond othar La.:_os which ehorgc,
to this act, including those o2 inscription and Commerco l'egtstor,

Art. 5.- When Fertincantos Ecuatorianoo L, (FETTY7 hJ o';tablJliod r omoo.P. a
Tanta, it will have o:Lumpljoa. froia tz:,:s .7nd 311710fLo, .1pA fi;101,J,

municipal, provincial contl-ibutiono, and adcbtionoa t.cooc (sL..1r; ccci ospoci.crl)
customs tares to importations, e7,:copt those ta7,..cie h o,7,c'cuoJ)7,, o:).1.r1 to h 41/101rd0
de Alausi and Lo the Junta Ccntral de Ilsir.;tencia Social dol
minor concossion of sulphur of

Art. 6. The competent Organicmo al1 c.tond i:ipu.eiat
importations only in cap° t hat Fortilienntes EonaLepi.opc

,

not be able to supply the national markot, and Lhoso amportati)ix;

Art. 7.- FERTISA will be able to parti.cipato j.rl the IlLanD thc.! of
cultural oeodinNc ock,b1Lehed by the "Ji.niu'6r7/- of 1:3:auc. ,
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Art. 8.- The 14inietry of FPoduction w311 take cero that the prices of the fertilizers
sold byi?laiT/SA be fi.7ed ot convenient loirels for the agricultural sector,

and the Institoto do Yormolieaci6n will take caro oC the quality of thee° fertilizers.

Art, le the eelee thet PERTISA carriee out, it le ectabliehed a contribution of
2';':,thet will be roained le,y- the Enterprise to cover tine stocks subscribed by

t4c T:6ntstey of Teoductien, on behalf of tho Consorcios de Centroc AgrYcolas of the,
(;ouetey, zeid to aequire poeks on behalf of the farmer:7 who utilize its products. These
stocks will be acquired by sale from stockholders or by capital increase of the Enterprise.

If there uJ a balance, it will be annually assured on behalf of the Consorcios de Centros
eE;r.i1colan,

Art.10. The idealetor o,7 :Production will eetablish rulos for the use of assigned
VOCOIV000 ior the reepective especial programmes and the Transference System

of stocks to the Consorcious and to the farmers, duly qualified as such.

The :=q1101111'40 collected by the Ministry of Production by stocke transfer and also the part
of profite designated by the Law, will come into the Fondo de Financiamiento.

Art.11. The of the present Decrete, as especial ones, will prevail over those
the e

Art.12. The Minietare of Production and Finances will be in charge of the execution of

the present Morete that will rule from thie date on.

Signed in the Palacio Nacional, in Quito, Juno 2, 1971.



That because of the increase of thc urjo ol IT-rtiliL;orr; in Lho intorpational
market, and also of the maritime J.-.2c101s, cc,mmlsoloncv comoosod by funcionarios
of the Banco Nacional de Fomento and of i11 Eacr,lrise wore disposed tn carry out cost
studies that could make it possible to regularize adequately the sale prices of
fertilizers,for the people, whose reports have been put into consideration of the Ministry.

Resolves:

Art. 1.- To fix in Guayaquil the following sale prices for the people, per b of 50
net kilos:

For simple fertilizers

Product Ex-fabric price

-20 -

ARTICLES OF LAW NO. 598 OF 25 MAY 1973

THE MINISTER OF AGRICULTURE AND LIVESTOCK,

Considering:

That it is his responsibility to fix the prices of the inputs required by the
agricultural sector;

That Fertilizantes Ecuatorianos S.A. (PERTISA), Compañia de Economfa Mixta, produces
and imports fertilizers to satisfy the demand of the national market;

That, according to the contract signed with the Banco Nacional de Fomento on 27
27 February 1973, this Enterprise should import and pack 34 000 metric tons of fertilizers,
according to the following form:

ANNEX 2

Cash sale price
V. per 50 kg

Fertilizers D Tons

Urea (46-0-0) 15 000

Ammonium sulphate (20-0-0) 8 000

Diamonium phosphate (18-46-0) 5 000

Triple Superphosphate (0-46-0) 2 000

Sulphate of magnesium 2 200

Urea 158.60 168.12
Sulphate of ammonium 95.98 101.74
Diamonium phosphate 180.61 191.45
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Art. 2. In the different localities of the country, the prices will be established by
adding to the prices in Guayaquil the values of the corresponding transport,

that can be contracted by the Banco Nacional de Fomento or by FERTISA.

Art. 3.- The Banco Nacional de Fomento will sell the fertilizers to the farmers
associations, giving priority to the specific projects in which the Ministry

of Agriculture and Livestock is interested.

Art. 4.- The prices pointed out in this afrecment will be in force till it be ratified
or rectified through Resolution b»- be Superintendent of Prices.

Signed in Quito, 17 May 1973.

Product Exfabric price Cash sale price
. per 50 kg

Triple superphosphate 167.02 177.04
Muriato of Potash

99.42 105.38

b)

Sulphate of Magnesium

For composed fertilizers

94.54 100.22

10-30-10 167.23 177.25
12-24-12 158.07 167.55
5-20-20 149.82 158.82
8-24 8 134.93 143.03



A 1!",A5..-!!5 2 385
oi foitilioation giving highest Net Return: 45-45-0

flartiliation giving highest V/C ratio: 45- 0_0

-, 90-907 2 7940 1 330

4 90-90-45 2 797 1 333
vo_i ertilization giving highest Net Return: 90-90-0
evol of fertilization giving hiLhest V/C ratio: 90-0-0

TUMBA 0 4 demonstrations)

Lovel o rtilization giving highest Net Return
Level o; fertilization giving highest V/C ratio:

413

875

740

1.79

1.78

.59

3.58
4,30

3.37

PtS0JJE (7 demonotrations)

of fertilization giving highest Net Return: 45-90-0
0..tevc,1 of fertilization giving highest V/C ratio: 45- 0- 0

TISQUE 5 demons on

T 0- 0- 0 1 464 _

[2 90- o- o . 2 086* 622

- 22-

Y 01' re&:[_):.,TS BY ZONES

H. ilorease

(:.pntrol

glha

973

1 389

1 482

Value of
Yield increase
* 3/ha

IRUICATED MAIZE (1969)

IGATED MAI

795

1 755
1 172

IRRIGAT

933

1 995
2 000

IRRIGATED MAI

90-45-o
90-45-0

Coi' of
Fertilir:or
A,1 -

(1969)

260

860

1 000

1969)

0- 0- 0 2 681
2 90- 0- 0 4 309 1 628 2 865 800 2 065

3 90-45- o 5 273 2 592 4 562 1 060 3 502
4 90-45-45 4 997 2 316 4 076 1 210 2 866

1 284

1 833

1 956

325

775

91 1 046

CHIRAZO (6 demonstrations)

o- o- o 414

IRRIGATED -21E (1969)

2 45- o- o 437 23 55 425 0,,13
3 45-45- o 513 99 235 670 0.5

, 4 45-45°45 596 182 431 850

2

0- o- o
45- 0- o
45-90- o
45-90-45

1 320

1 850

2 490
101

1

530

170

781

-clz,[10 (3 dofflottorations)
0- 0- 0 903

45- 0- o 1 876

45-45- 0 2 292

535

895

172

3.95
2.37
2.15

3.06
2.04

.17

Suores

969

520

1 120

1 260



VfoL; Treatment Yi(AdNoo, CL-K2 0 hr,/ha /1:!lha
2 5

TUTIDACO (15

O-( 0

90- 0- 0

90-45 o
90-45-45

of fertilization'giving hihost Net
1,,onal of fertilization giving highoet V/C

at° ,11E;)

665
106 2 641

I 10 458 3 993

9 871

Yield increa
ove control

kg/ha

'GATED MAIZ

- 23 -

Retum:
re;tto:

Value of
leld increase

$/ha

1969)

1 743

2 635

90-45-0
90- 0-0

1)141E, 2] 1O (43 demonFitc,7tionl) P3REGATTilD MAIZE: (1970

613

'927 J

079

0- 0- 0

45 0 o

45-45 0

i

on :L1Lio higheet. Net Réturn; 15-45-0
.rro,W.1:1aldo/t cwing lighoot V/G ra.tio: /15 oo

400

060

i 343

I 575 2

3 406 2 248 i 210 I 038 1,f

314 728 390 338

466 1 081 680 401

520 1 206 827 379



!

TI-es6;mon li ÏIÌJL.! !!,1 ! 1COUt c,2

, 0 ! 3f1 '1!!,r I Lnri,1.1i.,741,...a'
.1 5 /I

jìctm Prw0 ( 7 domon i op e)

r ,
`JI

2

3

4

PISQUE (3 demonstrations)

0-0-0
2 .

3

4

Level
Level

TUMBACO (10 demonstratio

2

3

4

e_ 0

45-45-45

45-90-45

90-90-45

o- o
45- o- o
45-90- 0

45-90- 0

45-45-45
45-45-45
90-90-45

of fertilization
of fertilization

o- o- o
45-45-45
45-0-45

M1T,ACJ/0 (5 di.lmovr,L0»1)

2 1

vel of fertilization giving
evel of fertilization giving

872

031

637

850

Level of fertilization lying highest Net
Level of fertilization giving highest V/C

PISQUE MONTESERIN (7 demonstrations) IRRIGATED MAIZE (1970)

1 128

1 581

1 899

2 158
giving highest Net LY

giving highest V/0 ratf.o

1 660

2 6o8

'f7,)

TILM:,..Vor.'1111) 1'110:A (.19701)

highest Net Return:
highest V/C ratio:

453

771

030

pi

It

- 4.- 4., 4, ,',.

A

Return:

ratio:

45-90-45
45-45-45

IRRIGATED MAIZE (1970)

159

765

978

239

1 148

1 467

45-90-45
45-90-45

997

1 696

2 266

005
:)1.'-`21. 5

113.R.:11' J

I ( t'o! !' ' !!!!, !,!!

r

870

314

1 574

288

467

170

579

757

i 216

337

in.71

-

2.40

3.54

11 833 1 833 827

1 923 1 118 2 460 117

1 989 1 179 2 594 507

2

3

4
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rio.c.
Nn,

MTLAGPO

1pcr4atfflent
N-7,',0_-:F,0 J/hEl

Yie1(1
7.111;--

').eld ]flol.,77-6
nwr nnWci.--,1

kg/ha

.. _., .

V:,,J0,(; co-
::7;,(,71.(3 1 o Cl-no f in

Vha

.

Cost
.1Pni;2.J.
$/ha

L:J7

i.,.,ei.:,

Net

lî,l; inzrn

' ha

(2 demonstrations) ïf±'ï.pp MLIZT (1970)
T 0- 0- 0 862 - - -
2 45-45-45 1 906 1 044 1 608 914 694 1.76
3 45-90-45 1 860 998 1 537 1 203 334 1.28
4 9010-45 2 268 1 406 2 165 1 666 499 1.30
evel of fertilization giving highest Net Return: 45-45-45
evel of fertilization giving highest V/C ratio: 45-45-45

MANUEL J. CALLE (4 de ons rations) IRRIGATED MAIZE (1970)
T 0- 0- 0 1 350 - _ -
2 45-45-45 1 644 294 488 792

3 45-90-45 1 769 419 695 1 067

4 90-90-45 2 143 1 212 2 011 1 442 569 1.39
Leve of fertilization giving highest Net Return: 90-90-45
Level of fertilization giving highest V/C ratio: 90-90-45

MANUEL J. CALLE (3 demonstrat ons) IRRIGATED IAIZE (1970)
T 0- 0- 0 892 - - _ - _

2 45-45-45 1 663 771 1 187 914 273 1.30
3 45-90-45 1 754 862 1 327 1 203 124 1.10

4 90-90-45 2 05 1 146 1 765 1 666 99 1.06
Level of for-!,i1:1mi.on li-',.--- Net Return: IL"' //.. 15
Lev-1 of felt' '61.1.j.n,?. i,.1 oc,

;

'- '!; v/c ;;:i..0 1,5 -!5 , 15

TIM ACO (9 L. -,tiono) ) in70)

T

2

0- 0- 0.7 , , ,t., , P ) .

45-45-45 : 151

_

1 080 914

-
166 1.18

3

4

45-90-45

90-90-45 11 n i 7,

D, -.1,,

/I H'
1 411

2 131

1

1

203

666

214

465

1.18
1.28

o r 7-, ,,I.-1 ,i 5, ',I oi [,:.- -;;Y»; 11.1.,,'1),:- i- T1 1'.-H1j.1 l-L t

c1. C.' {' : -,Pi,ji ';, ;i,,,, ,,,i,-", 7,-2 11 1-, . V/ 1 1%-i,710: 'r, [0-",15--- ..._. ... .
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Plot T:ment Yield Yield increase Value of Coet of
No.050 kg/ha inkg/ha over control Yield crease Fertilizer

kg/ha $/ha $ ha

evel of fertilization giving hiuhet Net Retirn: 45-15-45
LeVel of fertilization giving 71LiZnkt V/C ratio 5-45-45

NOEL J. CALLE (3 d

Level of fertilization givin -1Hturn: n0-)0H5
Level of fertilization giving 90-9P-15 and 45-90-45

E/3 o- o- o

onst arAons) IRRIGATED NYIZE (1971)

2 60114:75

J. 216

PISQVC, VDTTIA. (5 drazollotrrteionr) fRRInATED ti;11"..734

Lcvel of fertilization giving highest Net Rt!.-turn: 45-90-45
Level of fertilization giving highest V/C Ra-L 45-90-45

865

i 211

i 577

Ne'L;

Return
$/ha

399 2,00

533

493 t:10

145 , L17

436 ; 1,36

568 L)6

.,

45-45-45

45-90-45

90-90-45

1

2

2

724

114

223 1

508

898

007

1

2

3

570

775

112

;

1

1

028

428

886

1

J

5/12

347

226

H53
L,

') 1,65

PIS PIFO (16 demonstrations

o- o- o 1 112

) IRRIGATED MAIZE (1971)

2 45-45-45 1 928 816 1 795 896

3 45-90-45 1 921 809 1 780 1 247

4 90-90-45 2 072 960 2 112 1619

0- 0- 0 030

2 45-45-45 773 743

45-90-45 2 100 1 070

4 90-90-45 2 373 1 343



Tuulaco (2 domoluatrionc;) TRRIGIITmD DAR,EY (1970)

2

4

1,eve1 of f ilization giving hihesi, Net Return: 45-0-0
f Hlizati r3 Jleat V/C ratio: 45-0-0

vi.F-01TH (2 domon6rE, E) JRRInffED WHEAT (1970)

2

4

2

3

Lovel
wvel

45-

0 0- 0 1 843

45- 0- o 2198
45-90- 0 2 977

45-90-45 2 906

TUMBACO (2 demonstrati no)

0- 0- 0 438

0- o- o

45- 0- o

45-45- o

45-45-45

10 253

10 501

11 408

13 382

Level o; fertilizatio giving hi . Tet Return: 45-90-0
Levol o; fertilizatio giving i V/C ratio: 45-90-0

of for,1.1i5RLion giving hi
of ;or'uilijon

355

1 134

1 063

27

IRRIGATED WI.T (1970

2 45- 0- o I 692 254 447

45-67.5-0
J

849 411 723

4 45-67.5-22.5 908 470 1 598

SA,Tol of foti1izaiior giving hi hest Net Return: 45-67.5-22.5
levo], of fertili5atio giving hi hest V/C ratio: 45-67.5-22.5

CHIMBORAZO (2 demonstrat a IRRIGATED POTATOES (1969)

' Net Return:
at V/C ratio:

710

2 268

2 126

45-45-45
45-45-45

400

790

865

420

890

1 050

400

790

865

022

533

34

290

378

076

47

733

.56

.67

1.04

1.69

2.55

2.02

1.11

0.92
.85

408

0- 0 1 701 1 293 1 422
1,5-0 1 611 1 203 1 323

7-5-22.5 1 225 817 899

na

248 394 425 00,93

1 155 1 836 670 1 166 2.74

3 129 4 975 850 4 125 5.85

TPeaLmont YIeld inoe Value of Cost of Net
hg/ha lzg/ha over oontn: Yield incl'ao Fertilizer Return v/c

kg/ha $/ha $/ha $/ha



PISQUE, MONTESERIN (11 demons. rations) IRRIGA

Treatment Yield Yield increase Value of

NP2050
kg/ha /ha over control Yield increase

kg/ha %/ha

Level of fertilization giving highest Net Return: 90-135-45
Leve of fertilization giving highest V/C ratio: 90-135-45

Cost of
Fertilize
/ha

POTATOES (1971)

3.21
6.09

4.83

1.74
3.03

3.97

PISQUE (2 demonstrations)

0- o- o 9 662
IRRIGATED POTATOES (1970)

2 45- 0- o 11 159 1 4-97 1 347 4.20 927

45-45- 0 14 098 4 436 3 992 655 3 337
4 45-45-245 13 608 3 946 3 551 735 2 816

vsi of fertilization giving hi0h,15. Net Return: 45-45-0
vel of fertiliso.Lion giving hiLhcs V/C Ratio: 45-45-0

PISQUE (8 domonstro:1,ions) 1RRIVATED POTATOES (1970)

0 0 0 6 107 -
2 90 0 0- 6 929 822 go'1 520 384

90-135-0 lo 019 3 912 4 303 1 120 2 883

4 90-135'15 11 737 5 6 193 1 560 4 633
Level of fertilization givin highs 90 ,L35-45
Level of fertilisrl,t1ou givmq, highest V

0 0 6 618

2 45-90-45 9 476 2 853 2 515 1 257

3 90-90-45 10 932 4 314 3 796 1 639

4 90-135-45 14 230 7 612 6 699 2 000



PISQUE, PIFO (15 demonstrations)
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Level of fertilization giving hic[ t; Net Return: 90-90-45
Level of fertilization giving hi V/C 45-45-45

'LATOES (1971

Plot

No,

Treatment

NP205K 0 kg/ha
Yield
-g/ha

Yield inovce
over oonhol

k3,/ha

Value of
Yield incr:.

Cost of
Fertilizer

5/ha

Net
Retu
$/ha

V/C

CHI BORAZO (2 demonstrations)

o- 07 o 12 089

IRRIGATZD POTATOES

ta,

(1970)

2 45- o- o 12 587 657 425 232 1.55
3 45-45- o 12 928 1 107 670 437 1.65
4 45-45-45 14 062 1 '..q3 2 604 850 754 3.06

Level of fertilization giving highest Net Return: 45-45-45
Level of fertilization giving highest V/C ratio: 45-45-45

TUMBACO (8 demonstrations) IRRIGATED POIATOES (1970)
0 0 0 4 139

2 45-90-45 6 294 2 155 2 845 1 314 1 531 2.17
3 90-90-45 5 330 1 191 1 572 1 574 1.00

4 90-135-45 7 020 2 881 3 803 1 758 2 045 2.16
Level of fertilization ging highest Net Return: 45-90-45
Level of fertilizatio higheht' V/C ratio: 90-135-45

1

PISQUI; (9 domonstration) IRRIGATED POTATOES (1971)

o- o- o 2 040

2 45-45- o 16 297 4 257 4 683 560 123 836
3 45- 0-45 14 107 2 067 2 274 400 874 5069

45-45-45 7 588 5 548 6 103 700 403 8.72
5 90-45-45 17 747 5 707 6 278 960 5 318 6.54
6 45-90-45 6 518 4 478 4 926 1 000 s 3 926 4.93
7 90-90-45 18 419 6 379 7 017 1 260 5 757 5.57
8 135-90-45 1 Plot

lost

8 demonstrations)
8 135-90-45 17 064 5 663 6 229 1 560 4 669 3.99

0 0 0 4 016

2 45-90-45 6 275 2 259 1 062

3 90-90-45 6 911 2 895 1 361

4 90-135-45 6 839 2 923 1 374

POOR REaULTS DUE . FAVOURAB CLIMATiO CONDITIONS
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) .
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,414.. I v 1,2
I

)

L

1).'444) ft).'1)4:1; (.104.)1.))71))! )` 1);y0 1

872

2 OH;

2 3-1'f

2 453

2 :; 90

6

8

O -e

s",1G -45

*:')5.,-90 45

712

1 304

1 259

1

2

592

57

;

223,t
2 40o3 I 732

1 302

1 203

2 625

(123

2, 2:

2 823 S¡ 4 *21-6,

- ; (JD

Lovol of Pc:2411i s..)).$),Lion_ gjr5, s: 11-.) V)4(.1 1»;',
)

425

660

835

914

1 203

5

Net
Return
$ ha

1 433
i 359

2005

3.12
3.23

1.79

375 2: ,,_ ''77
1

650 i il 105 -!, , 41

792 . ,7 i , 09

,13

2

2.18

527 665

1 557 695

1 709 847
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n;et Return:
/C ratio:

R=1

H F,

.11

1 833

5

914
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NP,0 0 1:FIlio. 17.,<_:111-.: cy:' or o coy-hi:01 11 7 :: r :i 6 i.,,-,,,, t_ ,,,, to, 74,, j4,4 '6-11 ),,,,,,oil Re-Lulu
4.. 5 -'

1,

(---161 )?litoro',..,() ( '2 d ,..n loti,..7.6rv.1i OD 4.3 ) , :3. F.). 1) 4'.(1.'11'I ..f17.(411 (4)t',J1.)

I MILAGRO

gdfill3ACO (6 domonstrationo)

42 692
60 601

63 793
35 olo

(2 demonstrations)

,evol of fertilization giving highest Net Return:
f fertilization giving hielost v/c Ratio:

IRRIGATE@ CABIOGE -(1969)

17 909 1 970

IRRIGATED

45-45-215
'15-45-45

- (1970)

914 667 1.73
1 377 700 1.51

1 203 1 249 2.04

425

670

850

425

660

835

^

r

400

530

680

1.43

1.69

1.52

4 ,

1 T 3.0 34:

45- o- o 11 431

45-45- 0 12 451

45-45-45 13 880

2

o- o- o
45- 0- o

1 3 45-22.5-o
4 45-22.5-45

590 944

J. 610 2 576

3 039 4,862

rJove
Lovel of fortilizetion

of fertilization giving highest Net Return:
giving highest V/C ratio:

45-45-45
45-45-45

T

1

giLAGRO (3 demonstra nu)

O-. o-

4-5.-45-215

360

6.14

( 1970)

--

1 581

90-45-45 737 :717 2 077
4 60

I

2 452
9 1110) Cr.i "L'o/ 1:svq.

:.Lor:rol o I .1.:"

r411I4),'4 Cl/VW yt: ) :
'74 1)

,

-

0-90- o2 r.i.:10 1 274
n-oo-15 1 776

2 523

204 1.48
391 1.59

1 222 2.46

0 0 o 397

45- o- o 567 170 629

3 45-45- o 781 284 1 051

4 45-45-45 953 556 2 057

519 2.22

1. 506 3.84
012 5.72

U. 570 4.93
1 701 4.38
3 171 5.66

21 101 2 321

35 olo 3 851
vel of fertilization giving L

Level of fertiliz tion giving ,Ide:It V/C Ratio: 45-22.5-45
c:3t Net Return: 45-22.5-45



I

Plot Tron.tmou-L'CIA_

No .1.1P 0 0 1.-,-/h.,,. 1744,-,.,.., E , f ,-.37-t.111-,c,Ar1,

,i.

( 5 dc.mon.71:...'a

0 0 0

2 45- 0- o

3 0-45- 0

4 0- 0-45
5 45-45- 0

6 45- 0-45
7 o-45-45
8 45-45-45

14 :33:!.

15 713

14 468

16 193

16 720

17 572
18 852

0- o- o 499

45- o- o2 567

45-45- o 2 041

4 45-67.5-22.5 3 062

eve of fertilizati givin
Leve o e ilization givin

h.

hi

evel of fertilization giving highest Net
Level of fertilization giving highest V/C

ILAGRO (6 demonstrations)

0 0 0 968

2 45-45-45 1 671 703

90-45-45 1 862 894

4 90-90-45 1 905 937

evel of fertilization giving highest Net
Level of fertilization giving highest V/C

-33-

/1-'-3

11 /

TRRIGATED CUPTON (197 )

Return:
rat o:

4 338
5 516
5 781

90-45-45
45-45-45

68

1 542

2 563
iy9t Return: 45-67.5-22.5
IC ratio: 45-67.5-22-5

425

245

180

670

605

425

850

865

1 231

1 577

101 1,24
134 5.63

0.63
1 189 2.77

1 781 3.94
2 813 7.62
3 668 5.32

3 473
4 285

4 204

5.02

4.48
3.67

TA.--.1(1. inooci,,

Crl,-.,-. c.ou. trol
17;/117,,

'

1 M.;

114

1 859

2 386

3 238

4 518

v:-.111c (-_,C

...T_1(1 ? t !,':' 'C',
/ 1_!-.

'MTSr!

526

1 379

114

1 859

42 386

3 238

4 518

,;','",;

1,-4'

95 425 0.22

2 159 808 1 351 2.67

3 574 906 2 668 3.94

45-45-45
o-45-45

Return:
ratio:



CHIMBO

2

3

4

Level
evel

T

2

3

4

2

3

4

ZO N., SAN J

0- 0- o
45- 0- o
45-67.5--o
45-67.5-22 5

of fop-6111:-_,L)iOnga 11] ,-:11(77,

of fop'', liLmtion uivi 11,2; hiLhe

IMBABUEA, 'BARRA (5 domon5TONIt).0)J.L1)

o- o- o 986

45- 0- 0 1151
45-67.5-0 2 465

45-67.5-22.5 2 097
Level of fertilizatio
Level of fertilizatio

o- 0- o

45- 0- 0

45-45- 0

45-45-22.5

3 45-45- 0
4 45-45-22.5

mow-T;s (2 6.nor0..,,a,2) fili72 71)

499

567

1

Yiold ii,o o

-01112 or.,1rI;Iol. 7151.d
1, ',II L-J.

062

554

798

1 451

2 069

707

2

1

1

244

897

1 515

evel of fertilization
Level of fertilizatiu

1

,

MBA11E, OT(LVALO 1,10 dimolloo,A
0- 0- 0 /1219,

-34-

iving hiuhes Net Re"H,::: ,r)

ihr 1992 V/C '3,5 67,5
1

OTACACHI 5 demosii,l'ojjoas) ì. )

22

11,cs hich6L; Not Do.1.,t.mo-:( 15. .22
vat.: o

1

. OVEa C :i.' L*Q"..-'6:11 i.z at ion r:i vi:" .113,7)lo .. ,. 7.. LI"J.. - r; )
Loro] 0.17 fertiTilLtat i or, r; ;0 '.:;'' 1.1'4 11 ; ,o'" ,. ;;;; H; 1-- )

I 1 - 1 -
I 1

TTINCURA.TUI, 11,MT1('.T0 4 demonstrc,.Ii011) W. i
i 971)

'II' - 0 , 0- 0 !..q !

1

ir',. 0
1

'..,J 45-4'1- 0 2 03',`2
,

4 45-45-22.5 2 (42 i 1205
y '

.vnl of fertili.?.;jAr.:1 .15i.. U':.I 71';,.: 1!.,,ii. u 14.,,.% i,' t11T'1,.

140v01 o; :T.'cL7l, ill 5C:,..; ''' 1 71 T.1.. .: 1-1:!..':t'07

m.

0 L`f

17E,O7'`'.1.1-1 .;1.' n

529

68

542

563

'6 No 1, 13otuv-D.:
,2atio(,(

6.1.13)01q):

165

479

111

2

3

417,-67 5-22 17.,

cffp ;,5-:-Y.5

!

I.218

1 952

1 467 -53

1-.Tv'. PA!)

1
2 45- 0- 0

414



^ ^, n-,-.^,
'J 'J L ile 7, ' ' , JUHR.,n i; "Li r 1.c1 Yield i p oreane 'VRJ.-aa o ,' Coui, of Net

,7 11,7) 1:L.1,11.a oilor eoptrol 'Y -i. old inorer,se Pertilizer Return
1

kg/ha $/ ha $/ ha $/ha
-nm, -- +7 4 -A m- p v4--.-..

I 919 )1TJ-Ir, 49' ) 1.1 C:1',1- (

857

47, 912

1 256

f) 542

D r2, J;1Hc,o ions) MAIZE 971)
,

1 475

-; ", , , - 11,1;_,;').).;--1i; Net R( to.211,

od.f.1"t\ih-Jr)T, ,J,Y9

4 971 604

-;'7r 1 7 362 3 495 4

c1( lor 197

- ) -2,D1

1(1

nj- rt. c;1...-vitnirz
0;2 1..i,f v i

' '

Cd1:1T1T,-,R, - TIJ NP,4.T.,1- ,/, ND RES ( 2 clemonst a

6Go

1 36
jr n i!g5

22 9, ", 629

72,

6 15r

7 q29
C.; 691

.1 i (1)1-

demonstrations) MAIM (1971)

83

599

1 028

bi!j; V/C

918

2 413

4 191

4 953
highest Net Return: 45-45-22.5
highest 171C ratio: 45-45-72.5

35

t Return:
C ratio:

508 850 0.60
889 1 095 0.31

1 366 1 520 0.90

3 378
5 867

6 934

1 362

3 630
5 898

45-67.5-22.5
45-67,5-22.5

:T (1971)

425

670

760 268

425

670

760

425

670

760

425

808

906

421 1.99

4 223 7.30
5 166 7.67

2 953

5 197
6 174

936

2 822

4 992

0.20
0.89

1.35

7.95
8.76
9.i2

3.2o

4.49
6.51

5 6j,5,22,S S 601 4 233 6

,:) .r TC-.J-1.1.00. gvp.n':, the highe,t, Net Retly-,..rJJ 11::', 47,522,,5
i' J, or j,,,410.,.'io-,-) 2;11Firiz the bi,shesl, v/c raic! 45-61,5-22,5

i

(!r'`i M-1"111().",0 1,J i T.J1010 ( 2 dPro,-,-,-u-- trj,, ;:i or,) VIA,:I[51.] ( i971)
,

681

2

1-0.gh ;.; N
hi



Plot Treatment
No, NP

050
kg/ha

H ,B RAZO N., SAN JUANSAN AND

Level of fertilization giving aighest Net Return: 45-67.5-22.5
Level of fertilization giving highest V/C ratio: 45-67.5-0

CHIMBORAZO CAJABAMBA demonstrations)N., (9

Level of fertilization giving
Leve_ of fertilization giving

IMBE1

Yield
kg/ha

RL IBARRA (10

Leve_ of fertilization givin
Level of fertilization 1::

IMBASURA, COTACBI (-14 6.1.A.

ield increase
over control

kg/ha

hi7;h: N7t Return: 45)0-22,5
high V/C ratio: 45-90-22,5

highest Net
V

Level of fer-i;ilization giving highest Net Return: /15-67.5-2205
L1vel of fertilization giving highest V/C ratio: 45-67.5-22.5

3E

,Value (-J7

Yield in-z.ea
$/ha

rn: 45°0O
*to: 45-0-0

TATOES (1971)

Level of fertiliation giving hig1ie9t Net Ilel'Gucu /15-9n-45
Level of forUlisaLion giving 11,:.,,ht v/c ft6,i07 9o-I35-45

Cost of
Fertilize
Vha

425

808

906

425

915

005

420

890

970

420

773

853

850

270

405

-B1BA3URA, IBARtY_ (5 demonstrions)

o- o- o 4 730
'IRIITOEP (1971)

2 45-90-45 16 470 11 740 5 870
3 90-90-45 18 054 13 324 6 662 1

4, 9o-135-45 21 428 16 698 8 349 1

2

4

0 0 0

45- 0- o

45-9o- o
45-90-22.5

887

1 089

1 369

1 534

202

482

647

WHEAT (1971)

404

964

1 294 1

0.95

49 1.05

289 1.29

la 1.26

1 515 2.70

941 1.97

1 860

1 702 10.32

3 975 17.38

5 020 6.91

5 392 5.25

6 944 5.94

0- 0- o 5

45- 0- 0 8 226 2 236 2 280
3 45-67.5-0 13 809 7 819 7 975
4 45-67.5-22.5 20 527 14 537 14 828

0 0 0 567

2 45- 0- o 907 340 680

45-67.5- o 2 948 2 381 4 762
4 45-67.5-22.5 3 175 2 608 5 216

2

3

4

0 0 o

45- o- o
45-90- o
45-90-22.5

demonstrations

415

670

577

1 338

255

1 162

923

(1971)

528

2 405
-

1 911

2 demons ations) WHEAT (1971)
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Plot
No.

Treatment

P2050
kg/ha

Yield
kg/ha

Yield increase
over control

kg/ha

Value of
Yield increase

$/ha

Cost of
Pertilizer
$/ha

Net
Return
/ha

TUNGURAHUA, AMBATO (4 demons a ons) POGATOES (1971)
T 0- 0- 0 11 317 - - - -
2 45- 0- o 15 105 3 788 5 114 425 4 689 12.03
3 45-67,5_0 17 192 5 875 7 931 793 7 138 10.00

4 45-67.5-22.5 18 666 7 349 9 921 883 9 038 11.24
Level of fertilization giving _ighest Net Return: 45-67.5-22.5
evel of fertilization giving highest V/C ratio: 45-0-0

TUNGU TUA, AMBATO (6 demonstrations) POTATOES (1971)
0- 0- 0 6 842 - - - -

90- 0- 0 9 110 2 268 3 062 850 2 212 3.60
3 90-135-0 10 584 3 742 5 052 1 585 3 467 3.19

4 90-135-45 11 680 4 838 6 531 1 765 4 766 3.70
Level of fertilization giving highest Net Return; 90-135-45

vel of fertilization giving highest V/C ratio: 90-135-45

TUNG I', A, ILEO 5 demonA ations) POTATOES (1971)
W 0- 0- 0 12 882 - - -
2 45- o- o 16 093 3 211 6 422 425 5 997 15.11

3 45-67.5- o 16 584 3 702 7 404 793 6 611 9.34
4 45-67.5-22.5 14 806 1 924 3 848 883 2 965 4.35
Level of fertilization givin highest Net Return; 45-67.5-0

iLevel of fertilization giving highest V/C ratio: 45-0-0

ITUNGURAHUA, PELILEO 3 demondtrations) POTATOES (1971)

1

, 0- 0- 0 2 843 - - - - -
45-90-45

90-90-45

4 503
5 037

1 660

2 194

2 241

2 962

1

1

095

520

1

1

146

442

2.05,
1.95

I 4 90-135-45 9 979 7 136 9 634 1 765 7 869 5.46
Level of fertilization giving highest Net Return: 90-135-45
Leve of fertilization giving highest V/C ratio: 90-135-45

1

CHTD11 RAZO S., GONZOL (2 demlistrations) BROADBEANS (1971)

T 0- 0- 0 3 288 - - - -
2 45- 0- o 3 624 336 840 425 415 1.98

3 45-90- 0 ' 4 332 1 044 2 610 915 1 595 2.85

4 45-90-22.5 ' 4 786 1 498 3 745 1 005 2 740 3.73

Level of fertilization givin highest Net Return: 45-90-22.5
Level of fertilization givino- highest V/C ratio: 45-90-22,5
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Preparing fertilizers for demonstrations.

Fertilizer demonstration of maize.

'
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ANNEX 7

Fbrtilizero caded 611 truck at
the ferti]. fc,irory "FERTISA".

"We have fertillzer for sale."
Note in an irrigatiou district office
of INERHI.

Farmer signing contract for buying fertilizers on
credit.
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Harvest of barley.

Bringing home the straw.

X

Nmall soale transport of fertilizer.




